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) f Guidelines for Affiliated Calleges
’ " *  BSIT program shall be offered under Term System observing University of
Sargodha’s Affiliation Rules & Regulation.

* There shall be two terms in a calendar academic year.

* The affiliated college(s)/institutions shall foliow the prescribed curriculum and
course maltrix. Necessary modification/changes shall be communicated to the
affiliated Colleges/Institutions, if any.

' * For domain elective courses, the affiliated institution(s)/college(s) shall follow

’ “Regular Track™. However, the administration of any affiliated institution must get
prior permission from the competent authority to offer any specialization
‘tracks/courses approved by the BOS. For this purpose, the institution’s
administration needs to show/demonstrate the availability of appropriate human
resource along with necessary educational provisions before the start of the term in

| which specialization track/course shall be offered. The recommendations of the
Convener BOS shall be solicited to aflow the Institution to offer the requested
specialization track/course already approved by the BOS.
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The Discipline of Information Technology

| The evolution of information technology (IT) has been marked by rapid and transformative
changes, starting from the mechanical calcutators of the 19th century to the sophisticated digital
systems of the 21st century. Initially, IT was primarily focused on data processing and number
crunching, but over time, it has expanded to include a wide range of functionalities, such as
communication, data storage, and security. The advent of personal computing in the 1980s and
the internet in the 1990s revolutionized the field, making technology more accessible and
integral (o daily life. This cvolution continued with the development of mobile computing,
cloud computing, and artificial intelligence, significantly impacting how individuals and
organizations interact with technology and process information,

Information technology (IT) refers to the use of computers, networking devices, and software
o process, store, retrieve, and send information. It encompasses a variety of activities,
including computer programming, data management, networking, system administration, and
hardware development. IT is fundamental to the operations of modern organizations, chabling
them to manage their information resources cfficiently, enhance communication, implement
automation, and improve decision-making processes. Throu gh IT, businesses and other entitics
I can leverage technological advancements to optimize their operations, innovate services and
" products, and maintain competitiveness in the digital age.

The motivation to offer a Bachelor of Science (BS) in [nformation Technology stems from the
critical role that IT plays in the contemporary world. As businesses and societies become
increasingly reliant on technology, there is a growing demand for skilled professionals who
can develop, implement, and manage IT systems. A BS in Information Technology equips
students with the neeessary knowledge and skills to address complex technological challenges,
meet the evolving needs of the digital cconomy, and contribute to the advancement of various
sectors. This degree program is designed to provide a comprehensive understanding of
lundamental and advanced 1'l' concepts, preparing graduates for a range of careers in the iech
indusiry, from systems analysis and network administration to cybersecurity and software
development. }

Information Technology Programs’ Rationale

The digital revolution not only reshaped the way scientists conduct their research but

also expedite the pace of inventions. Consequently, the latest advancements in technologies for
" communication, computation, and delivery of information brought a paradigm shift in the
business world - from data processing to information processing - converting computer
technology into information technology (IT) and industrial society into an “‘information
society™. While this paradigm shift improves productivity, it also created new work place
challenges regarding the  development, operation, maintenance, and up-gradation of
organizational IT infrastructure. Inventions like the Internet, the World Wide Web, email,
bulletin board systems, virtual communities, E-business and other enline technologies forced
organizations to find IT based solutions to all kinds of business challenges. For this,
organizations nced appropriate systems that work property and professionals who make these
systems secured, upgraded, and maintained. in parallel, empioyecs require support from thesi
prefessionals o make technology effective for enhancing organizational productivity. This has
created a huge demand of IT professionals both locally and globally. Meeting this demand is
the key rationale behind the IT programs. In this regard, the IT programs offer a curriculum
structure that can produce graduates who can meet above discussed challenges of the 21st
century’s knowledge driven complex work places. The curriculum structure will create,
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expand, disseminate and teach the information technology body of knowledge through
academics, applications and research which positively impact society (locally, nationally, and
internationally). It will also provide an integration of all componcents that allow accessing all
of’ the new knowledge and technologics for mecting the above discussed challenges.

Underlying Principles of Information Technology Programs

Curriculum plays an important role within education as it outlines the planned and
structurcd learning experiences that an academic program
provides. For an effective academic program the curriculum
must meet the needs of the stakeholders and face the
' emerging chaltenges. The Department of CS & [T (UOS)
' realizes the rapidly changing needs of today’s knowledge

intensive technology driven complex work places and  the

changing patterns of 21st century universities’ education

which have removed the identity of place, the identity of time,

the identity of the scholarly community, and the identity of

the student community. To meet these challenges, the
Department has revised the existing cwrriculum. The revised
K.)r curriculum is based on following underlying principles:

(. The curriculum should be a broad based and provides students with the flexibility to
worlk across many disciplines & professions.

i, The curriculum should prepare graduates to suceeed in a rapidly changing ficld.

tii. The curriculum should provide guidance for the expected level of mastery of (opics by
graduates.

: tv. Should provide realistic, adoptable recommendations that provide guidance and
flexibility, allowing curricular designs that are innovative and frack recent
devclopments in the field.

v. The curriculum contents should be relevant and compatible with a varicty of
institurions. \ :

vi. The size of the essential knowledge must be managed.

vii. The curricutum should identify the fimdamental skills and krowledge that all graduates
should posscss.

vitt. ‘the curriculum should provide the greatest flexibility in organizing topics into courses
and curricula,

In the light of these principles, the curriculum of the program has adopted a balanced
and mullidisciplinary approach and presents a blend of study areas which spread across the
boundaries of fundamental knowledge of traditional disciplines to advanced knowledge of the
emerging disciplines. Body of knowledge {BOK) of the program covers knowledge arcas
which are required for the program’s accreditation from the Accreditation Council and
knowledge area which are required for professional certification and professional development.

[t is universally accepled that cach profession needs both a speeific skill sct and an
appropriate mindsct. Developing an appropriate mindsct of the prospective computing
graduates requires a body of knowledge which coriches studenis’ cxpericnees. thoughts,
beliefs, assumptions, and attitudes about the special characteristics of that specific domain.
Therefore. the course contents and related practical experiences are designed to meet the
professional requirements of the respective domain. To acliieve the curricula have focused on
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followmg six {6) key areas:
i. Knowledge: Theoretical learning of concepts and principles regarding a particular
subject(s).
i : i Skills: Capability of using lcarnt knowledge and applving it according to the conlext
iti. Competencies: The ability to do things satisfactory- not neeessarily outstandingly or
even well, but rather to a minimum level of acceptable performance.
iv. Expertise: Level of proficiency and innovative ways of applying learnt knowledge.
{Competilive edge)
v. Dispositions: Elabits of mind or tendencies to respond to certain situations in certain
| ways. The role of dispositions in computing education is very iraportant. For example,
having the disposition to be a programmer is much better that just having programming
K skills.
vi. Valucs: Moral, ethical and professional practices.

To swengthen the curricnlum further, specialization tracks/courses have also been
integrated within the curriculum’s BOK. These specialization tracks/courses are designed
according to what the industry is looking for in an employee and the learning interests of
students. Furthermore, life skills including desired dispositions, soft skills, public speaking,
critical thinking & reasoning, 2Ist Century literacies, personal attributes, entreprencurship,
2, attitude towards lifclong learning, professional practices and other social skills have not

considercd discrete items, rather threaded into the entire fabric of the curriculun.

Vision Statement of University of Sargodha

Our vision is to contribute to society through the pursuit of quality education, creative
tcarning and productive research

! Mission Statement of University of Sargodha

s To provide students with a healthy learning experience based on critical thinking,
imnovation and leadership skills

* I'o ensure a collaborative work environment for faculiy and staff 1o achicve professional
exeellence and institutional growth

¢ o contribute 1o knowledge economy and social transformaiion throtigh advanced studics
and research

Vision Statement of Department of Information Technology

Department of Information Technology aspires to societal betterment through a commitment
to quality education, technical skills, fostering creativity via analytical fear ning, and conducting
impactful research in the ever-dvnamic field of Information Technology.

Mission Statement of Department of Information Technology

Our mission includes:

' ® |mparting students with an enriching learning experience in the ficld of Information
Technology centered on in-depth knowledge, critical thinking, innovation. and technical
proficiency.

# Cullivating a professional and collaborative work environment for Faculty and stafl of the
department, Tostering the attainment of professional excellence

Contributing to knowledge economy, drive social transformation and deliver community

services through advanced studies and research in the field of Information Technology.
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Curriculum
for
BS Information Technology Program

Details of BS Information Technology

Program Educational Objectives

The aim of the BS (IT) program is to produce entrepreneurs of great character, competence,
vision and drive equip with up-to-date knowledge, marketable skills. vajuabie competencies,
unique expertise, globally compatible dispositions and culturally and professionally acceplabic
values to take on appropriate professional roles in information technology domain or procced
to further or higher education or training. One of the key abjectives of the program is to equip
students with skills and knowledge that enable them to take on appropriate professional
positions in IT and grow into leading roles. The following are the PEQs for all BS degree
programs being offered in the Department of Information Technology:

| PEQ-1: Provide in-depth knowledge, analytical skills, and creativity in the domain of

[nformation Technology.

PEQ-2: Auain the ability to adapt in an evolving technological environments, assimilate new
information with a strong focus on application 1o solve real-world problems.

PEO-3: Instill moral and ethical values, along with the ability to communicate effectively.

PEO-4: Train graduates to contribuic towards knowledge cconomy and socio-cconomic
growth of the country.

Program’s Qutcome

BSIT program will produce entrepreneurs of great character, competence, vision and
drive equip with up-to-date knowledge, marketable skills, valuable competencies, unique

| experuse, globally compatible dispositions and culturaily and professionally acceptable values
to take on appropriate professional roles in information technology domain or proceed to

further or higher education or training.

Program’s Structure

The structure of BSIT program is very dynamic and provides basis for various options
including  Breadth-Bascd, Depth-Based,  and Intcgrated  Breadth &  Depth-Based
specializations. Student may choose a particular option, which is the most appropriate to their
planned future career. Followings are the program'’s details:

Specialization Tracks

Following specialization tracks are being offered:
[. Regular Track [Main Campus and affiliated colleges will follow track]
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2. General Track [Main Campus)

Degree Requirement
To become eligible for award of 3§ degree, a student must sauisfy the following requirements:
a) Must have studied and passed the prescribed courses, totaling at least 132 credit

houers.
b} Must have earned CGPA (Cumulative Grade Point Average) of at least 2.5 on a scale

of 4.0.

Duration
. The program shall comprise of minimum eight semesters/terms spread over four calendar years

with two semesters/terms a year as per the rules of the University.

Kligibility Criteria
HSSC (Part-I) with least 50% Marks with one of the following combinations:
I Pre-Engineering
Il Pre-Medical (Admitted candidates are required to study 6-credit hours courses
ol mathematics (Mathematics-1 and Mathematics-IT) in first two sem Cslers.)

!
.! Merit: Basic criteria+20 marks ofllaﬁz-c«Quran.(if applicablc)

) General Science
a) Math, Stat, Phy
b) Math, Stat, Eco
¢) Math, Stat, Comp
' d) Math, Phy, Comp
¢) Math, Eco, Comp
2) At least 60% marks in DAE (Ist & 2nd Year) in a relevant discipline [for BS-
IT Only and Maximum Five Seats)
3) A-Level (with equivalence of mentioned above by IBCC) with at lecast 509
obtained marks.

BN | Assessment & Evaluation ,
\ ), ] University’s semester and examination rules & regulations shall be followed for

assessment & evaluation.

Distribution of Courses

BSIT
Taxonomy of ! - . . :
. - i Major Areas Credit Hours Courses
Courscs
Maior ¢ Computing Core 46 14
ajor Courses ;
/ Domain Core I8 06
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T Pomain Elective 21 07
Math tics & & i 2 4

Interdisciplinary 2 ?ma Sl g_uP porting ] 0

Elective Supporting - 03 01

General Education General Education 32 13

: ' Total 132 45

Major Area Courses

| f e Computing Core Courses — 46 Credit Hours - 14 Courses
- Code Pre-Req Course Title Cr.tlrs.
) ! # {Cantact
: i . Lirs)
) I | 1 CMPC-5201 - | Programming Fundamentals 4 (3-3)
2 | CMPC-5202 | CMPC-5201 | Object Oriented Programming 4 (3-3)
3 [CMPC5203 |~ T Darabase Systems 1(33)
4 | CMPC-5204 - Digital Logic DCSIgJ{ o - 3(3-0)
5 | CMPC-5205 | CMPC-5201 | Data Structures 4(3-3)
6 | CMPC-5206 . Information Security 3(02-3
\ 7 | CMPC-5207 - Artificial Intelligence 3(3-0)
3 I CMPC-5208 - Computer Networks 3(2-3)
9 1 CMPC-5101 - Software Engincering ' 3(3-0)
i— 10 | CMPC-5209 | CMPC-5204 | Computer Organization & Asscmbly | 3 (2-3)
SO S — Language . S
11 | CMPC-6201 - Operating Systems 3 (2-3)
| 12 1 CMPC-6101 - Analysis of Algorithms 3 (3-0)
, i 15 | CMPC-6702 | - Final Year Project — 1 2 (0-6}
S | 14 | CMPC-6703 | CMPC-6702 | Tinal Year Project -1 | 4¢0-12) 1
. ... Domain Core_18 Credit Hours - 06 Courscs __
E' ] Code Pre-Reqg ~ Course Title Cr.llrs.
! # {Contact
b e Hrs)
N “_]“ ITDC 3201 - | Web » Technologies e L 3G20)
A L2 HDC-5202 | CyberSecurity L 330
i J| 3 1 ITDC-6201 - Database Administration & Management 3{2-3)
Pod 1 ITDC-6202 . System & Network Administration 33
L S 1 IITDC-6203 - Information Technology Infrastructure 3 (3-0)
|6 | ITDC-6204" |~ - Parallel & Distributed Computing | 3 (3-0)
[ Domain Electwe 21 Credlt Hours - 07 Courses
f Code Pre-Req Course Title Cr. Hrs.
i # (Contact
i__ R . " Hrs) |
CIDEG0! [ Clowd Computing [ 3(3-0
i 2 1 IIDE-6202 - Internct of K vcrylhmg 3(3-0)
i3 [ ITDE-6203 | - IoT Data Analytics N 33-0)
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4 | ITDE-6204 : - Virtual Systems and Selwceq 3 (3 0)
5 | ITDE-6205 - Ubiquitous, Pervasive, and Aulonomlc 3(3-0)
Computing
6 | [TDE-6206 - Fog Computing, lidge Computing, and | 3 (3-0)
W ooboo | __[MobilcFogCompuing |
7 | [TDE-6207 - Machine Learning in Fog/Edge 3{3-0)
8 ! ITDE-6208 - Application Development Using | 3 (3-0}
Microservices & Serverless
9 i [TDE-6209 - Semantic Web 3({3-0)
10 | ITDE-6210 - Digital Marketing and Ecommerce 3(3-0)
1 1 ITDE-6211 - E-Commerce Application Development 3 (3-0)
L2 |ITDE-6212 7 - Enterprise Systems e 3650
| 13 | [TDE-6213 | - Mobilc and Wircless Networks [ 3(3-0) |
- 14 [ ITDE-6214 - Nerwork Design and Management 3(3-0)
15 | [TDE-6215 - Web3 and Blockchain Fundamentals 3(3-0)
16 | ITDE-6216 - Network Security 30G:0)
17 ! [TDE-6217 - Digital Forensics o ' 3(3-0)
18 (ITDE-6218 - Ul/ UX Designing 3 (3-0}
19 | CSDC-6202 T C‘ompulu Architccture | 3 {3_0]_'
20 | CSDC-53101 - Theory of Automata 3 (3-0)
L 21 L CSDC-6201 .- | HCT & Compuler Uraphics 343-0)
22 7CSDE-6202 | - Mobile Application Development! "3 (3-0) |
| 23 | CSDE-6205 ; Web Engincering 3(2 -0)
[ 24 | SEDC-6202 - Software Project Management 3 (3-0)
D:; '11 SEDC-6204 - Software Requirement Engineering 3(3-0)
| 26 | DSDC-5201 - Introduction to Data Science - 33-0)
27 | DSDC-G0L | LT et Mining T T T )
L 28 {DSDC-6203 | . T Daa Warchou%mg &  Business | 3(3-0)
!__ Intelligence o o
| 29 | DSDE-6201 - Big Data Analytics 3 (3-0)
30 | DSDE-6202 - Advanced Databasc Management 1360
'L,..S] | AIDC-5201 - Programming for Artificial [ntelligence 3 (3,92_
132 ] AIDC-5202 - | Machine 1.carning | 330
L33 JAIDC-6201 | - Y Computer Vision 33-0)
14 | AIDC5203 - Atificial Neural Networks & Deep 3 (3-0)
Leaming
33 [AIDE-6202 | - | Advance Statistics 360
36 | AIDE-5201 - Natural | Anguage Proccssmg, 3(3-0)
i 37 | AIDE-6203 - Reinforcement Learning 3(3-0)
. Mathematics & Supporting Courses — 12 Credit Hours - 04 Courses
pj Code | PreRen | CowseTie T
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h : | Hrs)
I 24/31‘1—1~ URCQ-5102 | Multivariable Calculus 3 (3-0)
5101 '
2 | MATEH- - " | Linear Algebra 3 (3-0)
et 2102 e - _ B
3 | MATH- - Probability & Statistics 3 (3-0)
! . |s103 A
4 | ENGL-6101 - Technical and Business Writing 1360
Supporting Electives ~ 3 Credit Hours - 1 Course
) Code Pre-Req Course Title Cr. Hrs.
# . {Contact
Hrs)
' [ | BUSB-6101 - Introduction to Marketing 3 (3-0)
L ( 2 1 BUSB-6102 - | Human Resource Management 3 (3-0)
General Education — 32 Credit Hours - 13 Courses N
S Code Pre-Regq Coursc Title Cr. ilrs,
H i (Contact
Hrs)
1 P URCG-5118 - Functional English 1 3(3-0)
2 | URCG-5119 - Expository Writing 33-0)
: 3 T URCQ-5101 - Quantitative  Reasoning [ (Discretc | 3 (3-0)
o e b o gStetures) o F
|4 1 URCG-5105 - Istamic Studics 2 (2-0)
5 FURCG-5126 Ethics (for non-Muslims) 2(2-0) |
6 | URCG-5122 - Ideology and Constitution of Pakistan 2(2-0)
7 1 URCG-5123 - Applications of Information & | 3(2-3)
| “_ Communication Technologies
, _L_M__E_i URCS-6101 | - Professional Practices 2 (7’ 0)
' C 9 URCQ-5102 - Caleulus & Analytical C:eometr) ! {? -0)
" ' B0 JURCA-xxxx | - | Social § Science Blective 4 2(2:0)
i {1 | URCW.5201 - Applied Phyqlca 3(3-0)
12 T URCG-5125 = Civics and Community Engagcmcnt 2(2-0) |
7y 13 | URCG-5124 - Entreprencurship 22-0)
1S} 14 [URCG-5128 | - Pakistan Studics 200
[5 | URCG-5111 | ) Translation of Holy Quran-I o (_)\;:.)31
H : "
16 | URCG-511 - Translation of Loly Quran-1i oo
17 URCG-5111 - Translation of Holy Quran-il f\i‘jgu
1. o —1 e . ——— e - - i e ]
f 8 | URCG-5111 - Transtation of Holy Quran-[V or

*A pre-medical student can only study Caleulus & Analvtical Geometry after passing 6-credit hours courses of
| mathematics,

r_ f _ Social Science Electives — 3 Credit Hours - 1 Course ]
o . Code | Pre-Req | | Course Title PGt

i
P A T P R L o et
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o | His)
- 1 1 URCA-5101 - [ntroduction to Management 2(2-0)
|2 | URCA-5102 - Foreign Language (French, German, etc) 2(2-0)

Course Coding Scheme

| Discipline Code- Course Level | Course Type | Course Number
4 |eiters 1 Digit 1 Digit 2 Digits
Xxxx 5-6 1-2 01-99

Discipline Code

t Code - Discipline
" | CMPC | Computing Core
' ITDC 1 Information Technology Domain Core

ITLE | Information Technology Domain Elective

CSDC | Computer Science Domain Corte

CSDE | Computer Scicnee Domain Elective
| _SEDC e
r IiS EDE Softwarc l.—Inginccr_i_ng Domain !-I!cz_:ti»-'c_

Software Engineering Domain Core

AIDC | Artificial Intelligence Domain Core
AIDE | Artificial intelligence Domain Elective
.__D§9_C,. Data Science Domain Core
| 6SDﬁ | Data Science Domain Elective
MATH | Mathcmatics
i ENGL | English
=, URCG
: URCC
URCQ
- “URCS |
) URCE | General Science
’ URCA
] URCF
* ' | URCW |
i LE[QC"I;

Course Level

Level E - Course Type

Scmester 1-4

ih

} 6 Semester 5-8
! Course Type

LLeveI - Course Type

Page 13 of 102

Doganmiel
University
Saf Gpd,nﬁ




) |1 | Non-lab Course |
| 2 Lab Course :
Scheme of Studics for BSIT
For Main Campus
4-Year Program (8 Regular Semesters)
|
Semester — |
S# Code Pre-requisite Course Titie Domain | CH (Cont!-’lrs)—|
1 CMPC-5201 o Programming Fundamentals Core 4 {3_3}
2RGSO et | arr e 1
: 3 URCQ-5101 - Discrete Swructures GER 3(3-0)
’ L bRCQse2 - | Caleulus and Analytic Geomenry | GER | 303.0)
s _URCG-s18 | - Functional English - GER | 30-0)
l ] l___E}_USB;él(;__} B - Introduction to Markeling S8 3(3-0)
*: UREMiglﬁ()\f‘.’._[““m-“-m_.“ Mathematics-1* 'M:U'H N;n-Crcdif —
i o - Total Credit Hours | 19(17:6)
’ *Applicable only tor Pre-medical students
'r L _Semester -1l B
' :s# l Cor!c. l’re-rcquisitc Course Title E Domain : CH (Cont Hry)
0 OMPCa07 | Cmpesaol Object Oriented Programming | Core | 40.3) |
: "’J C*MP(_E?;({?__ - Databasc Systcms Core 4 (3-3)
(3 opesaos T il Logie Design | Core | 3
l i 4 . MATH-5101 URCQ-3102 | Multivariable Caleulus MATH 3 (3-01 __I
, | 3 ,' MATI3102 - Lincar Algebra L MATEH -
) | 6 URCG-31LE - | Translation of Holy Quran-1 | GER Non-Credit \,/’
(T UROMSIS |- [ Mathematicsirt | MATH | NonCredi |
__ | ¢ urca-sig - Pakistan Studics GER 200) A § :j-»rr\wc
E”\ ' . Total Credit Hours 19 (17-6) l' ;-76“_’-"
Y/ ,_ “Applicable only for Pre-medical students S
]J Semester — 111
! : ;L#! _I.Cnde Pre-requisite Course Title “_Dom:lin Cll(CﬁfJ_qfil_rs}J
CMPC-5203 CMPC-5201 | Dala Siruetures PooCore ! 413-3}
j.---l— "[ L'.-\.-IP'L‘-SE{_')G_ - _ ! lnl‘un_‘n_u[_i@ Scc_ttri_fy‘_ S :’ - Core . _ _;‘-.r2-3} ) :
|2 MO0 e | Adificsldneligenee | core | 3y |
[ 4 L E_J_\/_fl’C~5208 - Computer Netwarks Core 3 (2-3]____@
} | s | CMPC-3101 . Software ngineering Core E
, L6 i MATH-3103 - Probability & Statistics LMATH L 33
- T T T i Craic o T vt
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Semester ~ IV

CH (Cont Hrs) I

' SH [ Code Pre-requisite Course Title Domain
| CMPC-5209 CMPC-5204 Computer Organization & Core 3(2-3)
oo h | Assombly Language | | T
5 ITDC-5201 - Web Technologies Domain 3(3-0y
" ) Core
3 rDC-5202 - Cyber Sccurity Domain 3(3-0)
Core
K\ URCG-5105 - Islamic Sludlcs GER 2(2-0) o
B e B iR T ST \;‘..4.
6 | URCW-520( - | Applied Physies - GER 330y
7 | URCGSID - Expository Writing GER 3(3-0) L~
8 | URCG-5i1] - ‘t'ranslation of Holy Quran-if GER Non-Credit vT
‘Total Credit Hours 17 (16-3)

*Non-Muslims students will study, Lthics instead of Islamic Studies

Semester— V

7
S# Code Pre-requisite Course Title Domain | CH (Cont Hrs) :r
! CMPC-6201 - Operating Systems Core 3(2-3)
- - D Administration & Domain 323
TopoAmmee20 4o | Management __ . Lore T
: ) System & Network Domain 3(2-3)
_‘_‘_’___ _ 'DC-6202 Administration Corc ) __‘___"L“__________
b - o Domain 2
f_i L rDE-6xxx Domain Elective 1 Elcclive 3(3-M
; i .
[ - . ain Klective 7 Doemain _—
L_.D i| ITDE-6xxx | Domain Rlective 2 ' Clective 3(3-0)
| -
; b _URCA-xxxx_ | - Social Science Elective _GH_I{ : 2 (2-_U)_ o
i Total Credit Hours | 17 (14-9)

Semester — VI

T T —
| S# | Caode Pre-requisite Course Fitle Domain | CH (Cont Hra.} !
S e rri— - ot e e e |
! i T i ]
P ! ITDC-6203 ) Inirm ﬂ.‘ldll(ln I'echnology [)o‘m.un 3 (3.0 |
- Infrastructure Core :
| 2 I’F[)C-6204 . Parailc!f's’c Distributed Donain 3 (3 U}
by -l e Computing Core RS
‘ [3 Crk- 6,\:(*{ - Domain Eleciive 3 szn?un 3(3-0)

B R ) - - — o Blective | "7
o ; . . ain i
ol b - 6\\\ | - Domain Elective 4 l {fl)om_n_n 3{3-03) |
Looe il ; S . _ dective .

! ! ! H !
P s D ITDE-6xxx - Domain Elective 5 | pmain S |
!L,__ ' :_)et.tl\ft. !
o ITDE~6xxx - Domain Elective 6 I omain 330
R IR I ) e Eleetive j_
I 7 1 URCG-5111 - 1 Tlanslatmn otlloly Qman HI I GER Non Cr dlt
! eed o E T T P o . B
; Total Credit Hours | 18 (18-0) _f

Scmester — VI
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' s I C nde ! Pn rcqmsllc [ Course Fntlc Dnmain I (‘I[ ((*nm [Irs) |
L emeee702 - Tinal Year Project — I ‘Core 2(0-6)
2 LMPC G101 - Analysis of Algorithms Core 1 (3 0) :
ol o T Nt Bl S
B ITDE-6xxx - Domain Elective 7 Domain =~ 330
x{l Y N(Jl 6101 - lcchmcdl & Buqmt,s% Wr llmg N 3 (3~()‘,\ i
5 {TR( (| q[71 . - ‘| ! nlrt.p:cncmshlp | (Jl R ;" {’J (1]
I()tdl (‘1 Ldlt IIoul 5 l‘% (II 6)
o Semesier — VI
S
| SH Code P| c—rcqumlc Course Title I)omam Cl[ {(“out lirs)
I CMPC-6703 | CMPC-6702 | Final Year Plojccl - 1I ' 4 (0- 12)
|... wea e = e ) SR PR ——
[ . : !
o URCG5 127 ) ]cicqlogy and Constitution ol 2 (2.0) ;
. PR Pakistan feet
b3 URCS-6101 - Professional Practices (;] R | 242-0)
4 | URCG-5125 ) “Civics and Lommumly GER (7_0)
B - Lngapement -
3 : UI{(‘(; ﬁl i - Translation of Ioly Quran-1V GER ') (0 0)
Total Credit [ours 10 (6 12)
| .
’ Scheme of Studices for BSIT
For Affiliated Colleges
4-Year Program (8 Regular Semesters)
e Semester —1
I SH Ct)dc Pre-requisite Course Tifle Domain Cl[ (( nm llm) !
I : (MP( ‘i?f)] - Programming Fundamentals Cmc 4 {" 3 |
P URCG-5123 ) /}pp[icallpn tﬁ[qlﬁornﬁlll@ﬂé& _(‘;lrﬁ[{ 3 (."3_-3) .
S SO .. Communication Technologies | """ 1
I I ‘R( Q ‘-I{)I - Discrete Structures GIER ?, (3 U}
e __1 e e— e
B URLQ 310'3 - Ca]culuq and Analyllc Geomelry (;[ R 3 { 1—0] i
P [JRC(J—DI 18 J Functional E nglish Cl R .3 (’: 0) i
; é\ : BUSE- (mll}I _,_ - In(reduction to Marketing S'S _ % () ()J
A URLM—D]()? | - Mathetuatics-1* MMH Non C ndn j
lotdl ( le{ht Ilnurs ‘) {17-6) [

*Applicable only (or Pre-medical students

Semester - 1}

i &1?# I (”ndc Pre-requisite Course Title | l)(}m(lrlt L!l(Cunl ]lrs) j
: | i I -CV[P(. 57’()’?"_“ CMPC- 5201 OiJ}ch 0||cnlcapl;;og,mmmlm,mI 1 ({;IC o 4 _(_3-3) ]
2 oMpesas |- DakbaseSysems | Coe 4G
P (M]‘( 5204 F - Dn_,ltdl Logie Design ! Care 30
4L MATHSION | URCQEI02 | Muliivanable Caleaiuis 1 mATH |
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ENon-M Mustims sluduntx

Semester -V

will sludy “Ethics instead of Islamic Studics

s | MaTHS102 . Linear Algebra MATH 3G6-0) |
, 6 URCG-5111 - Translation of Hoty Quran-1 GER Non-Credit
7 URCM-5108 - Mathematics-[1* MATI Non-Credit
8 LURCGSI8 - | Pakistan Studics GER A9
- i ST l-;)‘t-;l_e-;e_(}!t'llﬂuls _]9 (]7-6)
*Applicable only for Pre-medical students
Semester ~ I
i S# Code Pl c-rcqulsnc Ccursc Tltlc Domain | CH (Cont Hrs)
|| oMPe-s205 | oMPC-5201 | Data Swuctures CCore | 433
2 CMPC-5206 - Information Security Core 3 {2-3)
3 CMPC-5207 - Artificial Intelligence Core 3(3-0)
41 _QMPQ—SZOS ) - Computer Networks Core 3 E’:g_)___ )
:?“ CNEF('-:? 10 Im _ - Software Engineering Core '(3 0y
o DTvarmsios 1 Probability & Statistics | MATH | 3 30
T Total Credit Hours | 19 (16-9)
Semester—1V
S# Code Pre-requisite Course Title Domain | CH (Cont Ilrs)
'| CMPC-5269 | CMPC-5204 | Computer Organization & Corc 3(2-3)
Assembly Language
’2 IThC-5201 - Web Technotogics Dgglaei“ 36-0)
4 URCG-5105 - Istamic Studics GER 220y '
3 URCG-5126 - Ethics* GER 2(2-0)
6 | URCW.5201 - Applicd Physics GER 3{3-0)
7 URCG-5119 - Expository Writing GLER 3(3-0)
8 | wregsin | L | Tanslation of lioly Quran-tl | GER | Non-credit !
- | - | - Total Ca edit Houu. 174 16-3; .

r# Code Pre-requisite Ceurse Title Domain | CH (Cont H re}—|
i1 CMPC-6201 - Operating Systems Core 3i23) [
ij i - DB Adminisuation & Donwin 3(2-3) :
- [TDHC-6201 ] . Managemenc 1 Coe | 7T
o ) System & Network Domain 3(2-3)
| ITDC-6202 Administration Core o
- - . . Domain "
4 [TDE-620| Cloud Computing Elsctive 3(3-0)
5 - E-Commeree Application Domain 3 (3-0) :
[TIIE-6211 Development Llective ¢
-0 | URCA-5101 o _| Introduction to Management GER ey
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Total Credit Tlours | 17 (14-9)

Semester - Vi

SH# Code Pre-requisite Course Title Domain | CH (Cont llrs)
Information Technology Domain
62 - .
[ ITDC-6203 Infrastructure Corg 36-0)
2 [TDC-6204 ) Parallel & Distribuicd Domain 3 (3-0)
Computing Core
. . Domain
T87 _ " ” .
b e [ - e | Desie | 200
4 CSDLE-6202 ) Mobile Application Domain 3 (3-0)
L Development t Eleclive
- TDE-6212 . . Domain a
5 - Enterprise Systems Flective 3(3-0)
6 BE-6214 ) Network Design and Domain 3 (3-0)
Manapement Llective
! : 7 URCG-5111 - Translation of Hely Guran-III GER Non-Credit
] | _Total Credit Hours | 18 (13-0)
Semester — VU
S# Code Pre-requisite Course Title Domain | CH (Cont Hrs)
{ CMPC-6702 - Final Year Project - 1 Core 2 {0-8)
2O CMPCSI0L | - jAnalysisof Algorithms | Core | 3(3-0)
3 | ITDE-6204 ] Virtual Systems and Services Domain 3 (3-0)
i Elective
4 ENGL-6101 - Technical & Business Writing EN 3{3-0)
P URCGSIA - | Entrepreneurship GER_ | . 20
i Total Credit Hours 13 (1i-0}
_ Semester — VI )
i SH Code Pre-requisite Coursc Title Domain | CH (Cont Hrs) | -
! | EMPC6703 | CMPC-6702 | Final YearProject-1 | Core | 4(0-12)
- 5 URCG-512° . Ider?lggy and Constitition of GER 2 (2-0)
| Pakistan
{
3 URCS-6101 - Protessional Practices GER 220
4 URCG-51725 ) Civics and Community GER 2(2-0)
SER Engagement —_
PO URCGSIN ) - | Translation of Holy Quran-IV. | GER |  Non-Credit
_ Total Credit Hqurs 10 (6-12}
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u Contents of Compauting Core Courses

i CMPC-5201 Programming Fundamentals
(3-3)
3

- Credit Hours: ! 4 (3-
Coutact Hours; | 3-
Pre-requisites: ’ None

[Course Introduction:

fThis course provides fundamental concepts of programming to freshmen. The courses is
|prérequisite

Lo many other courses, thercfore, studenis are sirongly advised o cover all contents and try o
achieve CLOs to the maximum possible {evel. The course may be taught as language
independent. Further, it is up to the university to choose any language for the practical/Lab
purpose but that must be latest and market oriented.

CLO . Bloom
No. Course Learning Qutcomes Taxonomy |
! _ CLO-1 Understand basic problem solving steps and logic constructs C2 (Understand)
. CLQO-2 Apply basic programing concepts C3 (Apply)
| CLO-3 Design and implement algorithms to solve real world problems | C3 (Solve)

Course Qutline:

Introduction to problem solving, a bricf review of Von-Neumann architecture, [ntroduction to
programming, role of compiler and linker, introduction to algorithms, basic data types and
variables, input/output constructs, arithmetic, comparison and logical operators, conditional
stalements and exccution flow for conditional statements, repetitive statements and execution
flow for repetitive statements, lists and their memory organization, muttidimensional lists.
introduction to modular programming, function definition and calling, stack rolling and ;
unrolling, string and string operations, pointersireferences, static and dynamic memm'_\-'i
allocation, File O operations, -

Reference Materials (or usc any other standard and latest books):
; t. Object Oriented Programming in C-+- latest edition by Robert Lafore.
2. C++ How to Program latest Edition by Paut Deitet and Harvey Deitel
3. Starting Out with Programming Logic and Design: latest edition by Tony Gaddis.
4 i How 1o Program Jatest Edition by Paul- Deitel and Harvey Deitel
5. Problem Solving and Program Design in C++, latest Edition by Jeri R. Hanly& Elliot B,
Koffman.

CMPC-5202 Object Oriented Programming

e - e e e

iCredit Hours:

4(3-3)
[Contact Hours: | 3-3 i
Pre-requisites: I Programming Fundamentals

Course Introduction: |

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

1 Course Learning Quteomes Bloom
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, i No. | o Taxonomy
3 CLO-1 Understand principles of object-oriented paradigm. C2 (Understand)
. 1 CLO-2 .Edcnt‘uy the objects & their relationships to build object-oriented” C3 (Apply)
B solution
CLO-3 Mf}dt?l a solution for a given problem using object-oriented C3 (Solve)
principles
CLO-4 Examine an object-oriented solution C4 (Examing)

Course Qutline:
fntroduction to object oriented design, history and advantages of object oriented design,
introduction to object oriented programming concepts, classes, objects, data encapsulation,
constructors, desiructors, access modifiers, const vs non-const functions, static data members &
functions, function overloading, operator overloading, identification of classes and their
relationships, composition, aggregation, inheritance, multiple inheritance, polymorphism,
abstract classes and interfaces, generic programming concepts, function & class templates,

standard templatc library, object sireams, data and object serialization using object strcams,
exception handling.

Reference Materials (or use any other standard and latest books): _ N
1. Object Oriented Progmmmmg in C++ latest edition by Robert Lafore,
2, G+ How to Program latest Edition by Paul Deitel and Harvey Deitel |
3. Starting Out with Programming Logic and Design: latest edition by Tony Gaddis.

4, C++ How to Program latest Edition by Paul Deitel and Harvey Deitel

5. Problem Solving and Program Design in C-++, latest Edition by Jeri R. Hanly& Llliot B.

CMPC-5203 Database Systems

b [ S - e i vt o
Credit llours' i 4 (3 3)

Contact Hours: ! 3-3

Pre-requisites: i N

ane

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

Cor

|

| data model and DBMS concepts.

! !

; CLO | Course Learning Qutcomes Bloom ';
No. Taxonomy
CLO-1 Explain tundamental database concepts. C'2 (Expiain)
CLO-2 Design conceptual, logical and physical database schemas using C5 ¢ Dcs:on)

7 | different data modcels. | e

CLO-3 Identify functional dependencies and resolve database anomalics C2 (Identify)
1 by normalizing database tables.

- i Use Structured Query Language (SQL) for database definition

-z i . . s = PO4 (Us

CLo-4 ! and manipulation in any DEMS | G4 (Use)
 Course Outline: o
Basic databasc concepts, Database approach vs. file based systcm, database architecture, three

i level schema architecture, data independence, relational data model, atiributes, schemas, tuples,
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1 SQL., concurrency control, databasc backup and recovery, indexcs, NoSQL systems.

domains, relation instances, keys of relations, integrity constraints, relational algebra, selection,
projection, Cartesian product, types of joins, normalization, functional dependencies, normal
forms, entity relationship model, entity sets, attributes, relationship, entity-relationship diagrams.,
Structured Query language (SQL), Joins and subquerics in SQI.. Grouping and aggregation in |

Reference Materials (or use any other standard and latest books):
I. 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 Garcia-Melina, Jeflrey D.
| Ullman, Jennifer Widom
3. Databasc System Concepts, 6th Ldition by Avi Silberschalz, lenry F. Korth and S.

Sudarshan.
4. Database Management Systems, 3rd Edition by Raghu Ramakrishnan, Johannes Gehrke

CMPC-5204 Digital Logic Design

Credit Hours: 30
Contact Hours: | 3-0
Pre-requisites: | None

T Course Introduction:

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

€Lo Course Learning Qutcomes Bloom
No. | | Taxenomy

’CL O-1 -&KEC_]-L_I“i-Te knowledge related to the concepts, tools and techniques

for the design of digital electronic circuits :

P CLO-2 .

| Demonstrate the skills to design and analyze both combinational

and sequential circuits using a varicty of tcchniques
CLO-3 Apply the acqpireq knowledge to simulate and implement small- 3
_ scale digital circuits
Understand  the  relationship  between  abswact  logic )

ClL.0-4 .. X . . .
7 _._ I characterizations and practical clectrical implementations,

Course Quiline: J

i Numiber Systems. Logic Gates, Boolean Algebra, Combination logic circuits and designs,

Simplification Methods (K-Map, Quinn Mc-Cluskey method), Flip Flops and Latches,
Asynchronous and Synchronous circuits, Counters, Shift Registers, Counters, Triggered devices
& its types. Mealy machines and Moore machines. Binary Arithmetic and Arithmetic Circuits,
Memory Elements, State Machines. Introduction Programimable Logic Devices (CPLD, FPGA) .
Lab Assignments using tools such as Verilog HDL/VHDL, MultiSim.

Reference Materials (or use any other standard and latest books): =~

1. Digital Fundamentals by Floyd, 11/e.

2. Fundamental of Digital Logic with Verilog Design, Stephen Brown, 2/e
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CMPC-5205 Data Structures

Credit Hours:

Contact 4(3-3)

L Hours: 3-3

; | Pre- Programming Fundamentals
requisites:

Course Introduction:

The course is designed to teach students structures and schemes, which atlow them to write
programmer to efficiently manipulate, store, and retrieve data. Students are exposed (o the
concepts of time and space complexity of computer programs. -

i CLO Course Learning Outcomes ) Bloom
Nao. Taxonomy
CLO-1 implement various data structures and their algorithms and apply C3 (Apply)
them in implementing simple applications .
CLO-2 Analyze simple algorithms and determine their complexities, C5 (Analyze)
CLO-3 dApp[y the knowledge of data structure to olher application C3 (Apply)
T omains.
, CLO-4 Design new data structures and algorithms to solve C6 (Design)
: . problems. o _ __ . C

| Course Qutline:

Abstract data types. complexity analysis, Big Oh notation, Stacks (linked lists and array
implementations}), Recursion and analyzing recursive algorithms, divide and conquer algorithms,
Sorting algorithms (selection, insertion, merge, quick, bubble, heap, shell, radix, bucket), queue,
dequeuer, priority queues (linked and array implementations of queucs), linked list & its various
types. sorted linked list. scarching an unsorted array, binary scarch for sorted arrays, hashing and
! |indcxing, open addressing and chaining, trees and tree (raversals, binary scarch trees, heaps, M-
! 'way tress. balanced trees, graphs, breadth-tirst and depth-first traversal, topological order,
shostest path, adjacency matrix and adjacency list implementations, memory management and
garbage collection.

Reference Materials (or use any other standard and latest books):

Dawa Structures and Algorithm Analysis in Java by Mark A. Weiss

Data Structures and Abstractions with Java by Frank M. Carrano & Timothy M. Henry
Darta Structures and Algorithms in C++ by Adam Drozdek

Data Structures and Algorithm Analysis in C++ by Mark Allen Weiss Java Soltware
Structures: Designing and Using Data Structures by John Lewis and Joscph Chasc - E

CT'E*:V
oW b —

CMPC-5206 Information Security

Cradit Hours: 3(2-3)
Conatact Hours: | 2-3
Pre-req uisitcs: None

3
Coume Intr oductmn

This course pr ovides a broad overview of the threats to the seuunlv of information qystems the
responsibilities and basic tools for information security, and the fevels of training and expertise
needed i organizations to reach and maintain a state of acceptable security. 1t covers concepts
and applications-of system and data security. Arcas of particular focus include secure network
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d\,smn 1mplementat10r1 and transition issues, and lcchmqucs for 1cspondlng to securlty breaches.

) CLo Course Learning Quicomes Bloom
No. _ Taxonomy
j CLO-1 !:gpl&}m key concepts of ‘mformatto_n sceurity SLI(?h as design C2 (Explain)
- principles, crvptography, risk management, and cthics
CLO2 Dlscu_ss legal, ethical, and professional issues in information A2 (Discuss)
security
CLO-3 Apply venous scc{urlty and .I'lSk management tools for achieving C3 (Apply)
N information security and privacy
CLO-4 I_dent‘lfy‘ a]:‘rprop?':.at? teclu:nques to .tackle and solve problems in C4 (Identify)
the discipline of information sccurity

* 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, vulnerabilities and protections, malware,
database sccurity: network security, firewalls, intrusion detoction; security policies, policy
formation and cnforcement, risk assessment, cybercrime, law and ethics in information sccurity,
privacy and anonymity of data.

"1 Reference Materials {or use any other standard and atest books):

1. Computer Sccurity: Principles and Practice, 3rd edition by William Stallings
2. Principles of Information Security, 6th edition by M. Whitman and H. Mattord
3. Computer Security, 3rd edition by Dieter Gollmann

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

5. Official (ISC)2 Guide to the CISSP CBK, 3rd edition

CMIPPC- 520? /\ltmml lma,lluu,m,u

T 1

Credit Hours: ! 3

Contact Hours: | 3-

Pre-requisites: | None
1

Course Introduction: o ]
Adtificial Intclligence has cmerged as onc of thc most significant and promising arcas of
3 computing. This course focuses on the foundations of Al and its basic techniques like Symbolic
manipulations, Pattern Matching, Knowledge Representation, Decision Making and
Appreciating the differences between Knowledge, Data and Code. Al programming

| language Python has been proposed for the practical work of this course. |

e i
CLO Course Learning Qutcomes —é; .| Bloom |
No. . ] Taxonomy
CLO-1 }.iggigsgtgnd the fundamental constructs of Python programming C2 (Understand)

CL.O-2 Undcerstand key concepts in the ficld of artificial intelligence C2 (Undcrstand)

! I-CLO-S [mplement artificial intelligence techniques and case studics C3 (Apply)

| Course Qutline:
An Introduction to Artificial Intelligence and its applications towards Knowledge Based
|S\«9tem5 Introduction to Reasoning and Knowledge Representation, Problem Solving by
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Seatchmg (lnformccl searchmg, Uninformed searching, Heuristics, Local searching, Minmax
algorithm, Alpha beta pruning, Game-playing); Case Studies: General Problem Solver, Eliza,
Student, Macsyma; Learning from examples; ANN and Natural Language Processing; Recent
| trends in Al and applications of Al algorithms. Python programming language will be used to
cxplore and illustrate various issucs and techniques in Artificial Intelligence.

| Reference Materials (or use any other standard and latest books):

. Russell, S. and Norvig, P. “Artificial Intelligence. A Modern Approach”, 3rd ed, Prentice
Hali, Ing., 2015.

2. Norvig, P, “Paradigms of Artificial intelligence Programming: Casc studies in (“ommon

Lisp™, Morgan Kaufman Publishers, Inc., 1992.
3. Luger, G.F. and Stubbleficld, W.A., “AI algorithms, data structures, and idioms in Prolog,

Lisp, and Java™, Pearson Addison~WesIey. 2009.
14. Severance, C.R., 2016. “Python for everybody: Exploring data using Python 3.” CreateSpace

Independent Publ Platform. i_
5. Miller, B.N.. Ranum, D.L.. and Andcrsen, J., 2019. “Python programming in context.” Jones

& Bartlett Pub,
6. Joshi, P., 2017. *Artificial intelligence with python.” Packt Publishing Ltd.

CMPC-5208 Computer Networks

! Credit Hours: 3(2-3)
: Contact Hours: | 2-3
Pre-requisites: | None

Coursc Introduction:
This course introduces the basic concept of computer network to the students. Network layers,
Network models (OSI, TCP/IP) and protocol standards ate part of the course.

(’LO_ Course Learning Gutcomes Bloom
No. Taxonomy
| !CLO—I E;f:;?\i the key terminologies and techiologies of computer €2 (Describe)
f—L 0 | Explain the services and functions provided by cach layer in the C2 (Ex Iail;:} __,_...,i
T T | Internet protocol stack. R P _ -"
CLO-3 identi fv various internetwor klns.r devices and protocol«: and their C4 (Identify)
? functions in a networking U
CLO-4 Analyze working and performance of key technologies, C4 (Analyzc)
O -~ algorithms and protocols Y
, CLO-3 Build Computer Network on various Topologies P3 (Build)

'+ Course Qutline:

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 technologies, wireless networks, MAC
addressing, networking devices, network fayer protocols, tPv4 and [Pv6, [P addressing, sub
nctting. CIDR. routing protocols, transpoit layer protocols, ports and sockets, connection
J“sta‘)hshmcnl Mow and congestion control, application layer protacols, latest trends in computer

nelwm ks, o _______’

Reference Materials (or use any other standard and latest books): _
1. Computer Networking: A Top-Down Approach Featuring the Enternet, 6th edition by James
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F. Kurose and Keith W. Ross

Computer Networks, 5th Edition by Andrew S. Tanenbaum

Data and Computer Communications, 10th Edition by William Stallings

Data Communication and Computer Networks, 5th Edition by Behrouz A. Forouzan =~

] CMPC-5101 Software Engineering

’C:‘edit Hours: | 3 (3-0)
IContact Hours: | 3-0
Pre-requisites: | None

Course Introduction:

This course provides students with a foundational understanding of the principles,
methodologics, and practices essential for designing, developing, and maintaining software
systems. LEmphasis is placed on the entire sofiware development life cycle, covering
IL(]LIiI’ClTlLl:llS analysis, system design, quality assurance and testing.

CLo Course Learning Qutcomes Bloom
1 No. Taxonomy
CLO-1 Describe various software engineering processes and activates | C1 (Describe)
CLO-2 Apply the system modeling technigues to model a medium size C3 ( Appiy)
7| software svstems o o
A g
CL O 3 pply soltware quality assurance and tesung prlnClplCS to C4 (Apply)
] medium size sofiware systems
Discuss key principles and common methods for software
PCLO-4 projcct management such as scheduling, size cstimation, cost | C2 {Discuss)
_____ cstmation and risk analysis |

Course Qutline:

| Design and implementation, UML, diagrams, Design patterns, Software testing and quality

Nature of Software, Overview of Software Enginecring, Professional software development,
Software engineering practice, Software process structure, Software process models, Agile
software Development, Agile process models, Agile development techniques, Requirements
engineering process, Functional and non-functional requirements, Context models, Interaction
modcls, Structural models, behavioral models, model driven engineering, Architcctural design,

assurance, Soltwarc cvolution, Project management and project planning, configuration
management, Software Process improvement

Reference Materials (or use any other standard and latest books):

I, Software Enginecring, Sommerville L., 10th Edition, Pearson Inc., 2014

1. Edition, McGraw-Hill, 2015, e ]

2. Soltware Lngincering, A Practitioner’s Approach, Pressman R, $.& Maxim B, R, 8"

CM PC 5709 Computer Orgamzatmn & Assembly Langmge

Credit Hours: 3(2-3)
Contact Hours: | 2-3
Pre-requisites: | Digital Logic Design

Course Introduction:
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This course helps students understanding the architecture and design principles of modern
computing systems. They will explore the cssentials of assembly language programming,

| understanding how low-level instructions contribute to the functioning of CPUs. They will also

gain a profound understanding of hardware-software interactions, setting the foundation for
advanced studies in computer science and programming,

CLO . Bloom

¥
No. Course Learning Outcomes Taxonomy

Under%tandmg “the basics of compulel orgam?atlon with C1 (Memorize)

Introduction fo Mlcroptoccssm Architecture: Microprocessor Bus Structure -Addrcssmg, Data
and Control, Registers and Flags. Addressing Modes. Introduction to Assembly Language,
80x86 families; program layout. Data Definitions, Basic Instructions. Unsigned Arithmetic;
Logic and Bit Operations. Modules; Scparate Assembly; Argument Passing Librarics;

- | Combining Assembly and C Cede. String [nstructions; Arrays. Macros; Structurcs. Floating

Point Instruction. Bit MS-DOS. BIOS Disk Accessing. BIOS Keyboard/Video/Graphics.
| Interrupts; TSR Programs. Accessing /O Ports; 8253 Timer

Reference Materials (or use any other standard and latest books):

CI:O_-I_ cmphasis on the lower level abstraction of a computer system
CLO-2 Understand the digital logic, instruction set . C2 (Understand)
CLO-3 Familiarity with assembly language programming. o) (Undcrstand)

Course Qutline; L o

L. Assembly Language for x86 Processors by Kip R. Irvine, Prentice Hall; 6thEdition (March
7,2010). ISBN-10: 013602212X

2. The 8088 and 8086 Microprocessors: Programming, Interfacing, Software, 1lardwarc. and
Applications by Walter A. Triebel & Avtar Singh, Prentice Hail; 4thEdition {September 8.
2002}, ISBN-10: 0130930814,

3. Lab Manual to Accompany - The 8088 and 8086 Microprocessors: Programming,
Interfacing, Software, Hardware, and Applications by Walter A. Tricbe! & Avtar Singh,
Pearson; 4thEdition (2003). ASIN: B000Q652KQ _ _

4. Principles of Computer Organization and Assembly Language by Patrick Juola, Prentice
Hall: IstEdition (January 1f, 2011). ASIN: BOO9TGRB1Q)

5. The Art of Assembly Language by Randall Hyde, No Starch Press; 2ndEdition (March 22,

2010). [SBN-10: 1593272073,

i

CMPC-6201 Operating Systems

Credit Hours: | 3 (2-3)
Contact Hours: | 2-3
Pre-requisites: | None

f
ICourse Introduction:

Lo help students gain a gencral understanding of the principics and concepts governing the
functions of operating systems and acquaint students with the layered approach that makes
design, implementation and operation of the complex OS possible.

CLO T _ Bloom
No. Course Learning Outcomes Taxonomy

CLO Understand the cha_racteristics of different structures of the C2 (Undu stan d)
. ___ | Operating Systems and identify the core functions of the o
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{1 CLO-2 Operating Systems and explain the major performance issues | C5 (Fvaluate)

] Operating Systems

Analyze and evaluate the algorithms of the core functions of the

with regard to the core functions
Demonstrate the knowledge in applying system software and | C3
tools available in modern operating systems. (Demonstrate)

CLO-3

ICuurse Outline:

Operating systems basics, system calls, process concept and scheduling, inter-process
communication, multithreaded programming, multithreading models, threading issues, process
scheduling algorithms, thread scheduling, multiple-processor scheduling, syncheonization,
critical section, synchronization hardware, synchronization problems, deadlocks, detecting and
recovering from deadlocks, memory manragement, swapping, contiguous memory allocation,
scgmentation & paging, virtual memory management, demand paging, thrashing, memory-
mapped files, file systems, file concept, directory and

disk structure, directory implementation, free space management, disk structure and scheduling,
swap space management, system protection, virtual machines, operating system security -

Reference Materials (or use any other standard and latest books):
Operating Systems Concepts, 9th edition by Abraham Silberschatz
Modern Operating Systems, 4th edition by Andrew S. Tanenbaum

_Operating Systems, Internals and Design Principles, 9th edition by William StallingsWu J

I
2,

| CMPC-6101 Analysis of Algorithms ’

Credit Hours: | 3 (3-0)
Contact Hours: | 3-0
Pre-requisites: | None

Coursc Introduction:
Detailed study of the basic notions of the design of algorithms and the underlying data structurcs.
Several measures of complexity are introduced. Emphasis on the structure, complexity, and
 efficiency of algorithms.

CLO Course Learning Qutcomes Bloom
No. Taxonomy

“LO-1 | hehavior of an algorithn L

CLO-2 Identify the characteristics of data and/or other canditions or
assumptions that lead to different behaviors.

CLO-3 Determine informally the time and space complexity of simple

Explain what is mcant by “best”, “expected”, and “worst” casc

algorithms .

CLO-4 List and contrast standard complexity classes

Use big O, Omega, Theta notation tormally to give asymptotic

CLO-5 upper bounds on time and space complexity of algorithms

Usc ol the strategies(brute-Toree, grecdy, divide-andeonguer,
- |-and dynamic programming) to solve an appropriate problem |

Solve problems using graph algorithms, including single source
CLO-7 and all-pairs shortest paths, and at least one minimum spanning
tree algorithm

CL.O-6
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' CLO-8 | Trace and/or implement a string-matching algorithm —’

Coursc Qutline:

" lntroduction; role of algorithms in computing, Analysis on nature of input and size of input
Asymptotic notations; Big-O, Big Q, Big 0, little-o, little-e, Sorting Algorithim analysis, Joop
invariants, Recursion and recurrence relations; Algorithm Design Techniques, Brute Force
Approach, Divide-and-conquer approach; Merge, Quick Sort, Greedy approach; Dynamic
programming; Elements of Dynamic Programming, Scarch wces; Heaps; Hashing; Graph
|jigorithms, shortest paths, sparse graphs, String matching; Introduction to complexity classes.

Reference Materials (or use any other standard and latest books):

L. Intreduction to Algorithms (3rd cdition) by Thomas H. Corman, Charles E. Lciscrson,
Ronald L. Rivest and Clifford Stein

2. Algorithm Design, (1st edition, 201372014}, Jon Kleinberg, Eva Tardos,

3. Aldgorithms, (4th edition, 2011), Robert Sedgewick, Kevin Wayne _ ' o

CMPC-6702 Final Year Project-|

Credit Houars: (2 (0-6)
Contact Hoars: | 0-6
| Pre-requisites: | None

Course Introduction:
This course marks a crucial phase in the undergraduate program, providing students with a

unique opportunity for hands-on research and/or project development,
CLO Coursc Learning Qutcomes }iloorll
No. .| Taxonomy
CLO-1 Undertake problem identification, formutation and solution. C2 (Understand)
CLO-2 Define project scope and set milestones. C3 (Apply)
CLO-3 Attain prqﬁc&ency In -creating - coemprchensive  project C3 (Apply)
oo documeniation. ; S I
CLO-4 Cultivate effective teamwork and collaboration skills, fostering |

| ability to work with team members towards shared objeciives.

ol Course Outline:
s Project Proposal
Introduction Software Requirement Specification
Software Function Specification
Design Documentation

b o

CMPC-6703 Final Year Project-11

i :[Crcdit Hours: 4¢0-12)
I Contact Hours: 1 0-12
Pre-requisites: il Final Year Project-]

Coursc Introduction:
Final Year Project-il represents the culmination of the undergraduate program, where students
bring their_projects to completion. Students cngage in rcfining their projects, addressing
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| Credit HTours; 3(3-0)

CLO Course Learning Outcomes Bloom
Nu, Taxonomy
CLO-] Learn basic WWW, iis structure and working. C1 (Remember)
CLO-2 Describe the constraints that the web puts on developers. C2 (Understand)
CLO-3 Implement basic client side and server-side languages. C4 (Apply)
“CLO-4 Design and implement a simple web application, C4 (Apply)
| cLows [ Review an cxisting web application against a current web C4 (Apply)
| standard. 3

“'challengcﬂsw, and contributing to the existing ba_d—y of knowledge in their chosen ficlds.

CLO i . Bloom
No. Course Learning Outcomes Taxonomy

1 CLO-1 Develop, implement, and test solutions to real world problems. | C3 (Apply)

Course Qutline:
Database Design
Interface Design
Initial Prototype
Implementation
'csting

OEGR ~

Contents of Domain Core Courses

[TDC-5201 Web Technologics

Contact Hours: | 3-0
Pre-requisites: | None

iCourse Introduction:

The Web Technologies course provides a comprehensive understanding of intcrnei-based
technologies. covering web development, protocols, and design principles. Participants acquire
Iskills in creating dynamic and interactive web applications.

Course Qutline: ~ ]
[Introduction; role of algorithms in computing, Analysis on nature of input and size of input

Asymptotic notations; Big-O, Big ©, Big @, little-o, little-a, Sorting Algorithm analvsis, loop

invariants, Recursion and recurrence relations: Algorithm Design Techniques, Brute Force

i |Approach, Divide-and-conquer approach; Merge, Quick Sort, Greedy approach; Dynamic

| programming; Elements of Dynamic Programming, Search trees; Heaps; Hashing; Graph

_algorithms, shortest paths, sparse graphs, String matching; Intraduction to complexity classes,

Reference Materials (or usc any other standard and tatest books); |
| Learning PHP, MySQL, JavaScript, and CSS, A Step-by-Step Guide to Creating Dy-namic
Websites By Robin Nixon, O'Reilly Media: latest edition
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[

Web Technologies: A Computer Science Perspective by Jeffrey C. Jackson, Prentice Hall;
- Ist Edition (August 27, 2006). ISBN-10: 0131856030

' 3. Web Technologies by Uttam Kumar Roy, Oxford University Press, USA (June 13, 2011).
a ISBN-10: 0198066228 '

4. Web Application Architecture: Principles, protocols and practices by Leon Shklar and
' Richard Rosen, Wiley; 2nd Edition (May 5, 2009). ISBN-10: 047051860X

ITDC-5202 Cyber Security

Credit Hours: | 3 (3-0)
Contact Hours: | 3-0
Pre-requisites: | None

Coursc lntroduction:

The Cyber Sceurity course focuses on safeguarding’ digital systems and data, covering threat
detection, encryption, and risk management strategies, preparing participants to defend against
cyber threats and secure information assets.

CLO Course Learning Qutcomes Bloom
No Taxonomy
CLO-1 To be able to identify computer system threats C2 (Understand)
; CLO.2 To be able to identify Malware attacks, and understand the stages C2 (Understand)
o _ | of attack and payloads.
CLO-3 ;ir;il:ét::;nt varlous cryptographic techniques and simulate attack C3 (Apply)

||Course Outline:

Introduction to Cyber security: Networks and the Internet; cyber threat landscape; understanding
sccurity; information security Principles (Confidentiality, Integrity, Availability); information
Security Terminology; Who are the attackers; Advanced Persistent Threat (APT); Malware,
types of malware; Attacks using malware; Malware Attack Lifecycle: Stages of Attack: Social
enginecring attacks; types of payload; Industrial Espionage in Cyberspace; Basic cryplography;
Wceb application attacks; Database security; Cyber kill chain; Privacy and anonymity; Network
sccurity; Software security; Mobile device sccurity; Mobile app security; Cyber Terrorism and
| Information Warfare; Introduction to Digital Forensics; Digital Forensics Catepories,

oy _Reference Materials (or use any other standard and latest books):
Computer Security Fundamentals by Chuck Easttom. 4th edition or latest

L
+ 2. Seeurity+ Guide to Network Sccurity Fundamentals. by Mark Ciampa. Sth Lditon !
3. Sceurity in Computing by C.P, Pflecger, Prentice-tlall, 4th Vdition or Latest 4_‘

‘ ITDC-6201 Database Administration and Management

JCrcdit Hours: ] 3(2-3)
,- H'Contact Hours: | 2-3
: Pre-requisites: ' None

Course lntroduction:

]

y)
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The Database Administration and Management course covers principles and techniques for
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| e_[lcclm,ddlabascdcsIgn,"adIm;nslfaﬂio_ﬁ, and optimization, pro@iai-r_lg partiéipants with skilis to
ensure efficient data storage, retrieval, and management in various applications.

CLO | . i " Bloom
No. Course Learning Qutcomes Taxonomy
1 CLO-1 L;:I]J;ltrlglclig:tand the concepts and technical issues of Database Ad- C2 {Understand)

CLO-2 Hgve good undersianding of internal functicnality of Database C2 (Understand)
Man-agement System.

CLO-3 Administrator Huge Database implemented in a DBMS. C3 (Apply)
Databasc Administration tasks i.e. Backup and Recovery and

CLO-4 I Perlormance Tuning of Databases. C3 (Apply)

i

 Course Qutline: ‘
Installation; SQL.* Plus: Oracle Enterprise Manager; DBA Tools. Oracle Architcctural
Components: Oracle Server; Oracle Instance. Physical Structure; SGA; Shared Pool; Library
Cache; Data Dictionary Cache; Large Pool; User Process; Server Process; Background
Processes. Managing an Oracle Instance: Parameter File: Creating SPFILE; Oracle Managed
Files; Startup and Shutdown Database; Alert Log File; Background Trace File; User Trace File.
Creating Databasc and Data dictionary. Managing Controf Files and Redo Log Files. Managing
Tablespaces, Operations with Tablespaces. Data File Management, Segments, Block. Managing
| Undo Data, Undo Data Statistics: Managing Tables and Uscrs: Indexes Management,
Maintaining Daia Integrity, Constraints, Managing Privileges. Basic Oracle Net Architcerure:
Types of Networks, Oracle Net Services, Oracle Shared Server, Connection Managcr, QOraclc
Net Connections. Server Side Configuration: The Listener Process: Configuring Listener,
Sessions. Creating and Managing Listener. Client Side Configuration: Host Naming Method,
Local Naming Method, Net Assis-tant, Configurations. Usage and Configuration of Oracle
Shared Server. Backup and Recovery, Instance and Media Recovery, Configuration of Archive
tog mode, User Managed Complete Recovery. Loading Data into Database, 'uning Tools. Sizing |
Shared Pool. Sizing Buffer Cache, /0 Issues. Tuning Rollback Segments, Latches, Rollback |
Segment Tuning Shared Servers, Types of Locks, Block Efficiency, Storage hierarchy. Avoiding
Dynamig allocation, Statistics, PCTFREE and PCTUSED, Monitoring Index Usage,

Refercnce Materials (or use any other standard and latest books):

R

I. Oracle Database 1lg DBA Handbook by Bob Bryla and Kevin Loney, McGraw-Hill
Osborne Media; st Edition (December 6, 2007). ISBN-10: 007 (496637

2. Oracle Database 12¢ DBA landbook by Bob Bryia, McGraw-11ili: (201 5)ISBN-978-0-07-
179879-2

3. Database Administration: The Complete Guide o DBA Practices and Procedures by Craig

S. Mullins, Addison-Wesley Professional; 2nd Edition {Octaber 21, 2012).

ESBN-10: 0321322943

Databasc Systems: A Practical Approach to Design, Implementatton and Management by

Thomas M. Connolly and Carolyn E. Begg, Addison-Wesley; 5th Edition (2009). [SBN-10:

321523067

; 6. Oracle Database 11g The Complete Reference by Kevin Loney, McGraw-Hill Os-borne

Media: st Iidition (2008). ISBN-10: 0071598758

S

Page 31 of 102

i

raf
ﬂeprt}iegt of infofmation Technology
u?\?\?etsity of Sasgadha

Sat godha




ITDC-6202 System and Network Administration

Credit Hours; | 3 (2-3)
Contact Hours: | 2.3
Pre-requisites: | None

1 Course Introduction:

‘[he System and Network Administration course explores the fundamentals of managing and
maintaining computer systems and networks, covering topics such as system configuration,
security, and troubleshooting. Participants gain skills to ensure the reliable operation and sccurity
of IT infrastructure.

CLO . . Bloom

No. Course Learning Qutcomes Taxonomy
CLO-1 Des?*r:lbg the .kgyfet_"mmologlcs and technologics of System and C2 (Understand)
oo .| Betwork administation. 0 p TR
CLO-2 E;nplgizsn the services and functions provided by different data C2 (Understand)
CLO-3 lden.tll_’y various QS used to handle system and ngtwork C3 (Apply)

administration routines.
CLO-4 | Analyze the different scrvices of Linux and windows. C3 (Apply)

Course OQutline:

| Introduction  to System  Administration,  Systems, SA  Components, Buikling a Sitc
from Scratch, Growing a Small Site, Going Global, Replacing Services, Moving a Data Center, Handling
a High Rate of Office Moves, Asscssing a Site. Server Environment (Microsoft and Linux): Known for
Reliable Products, Understand the Cast of Server Hardware, Consider Maintenance Contracts and Sparc
Parts, maintaining Data Integrity, Put Servers in the Data Center, Client Server OS Contiguration, and
Provide Remote Console Access. ). Services and Comparative Analysis of most demanded OS: Iinportant
Attributes, Key Features, pros and Cons. Linux Installation and verification. Configuring Local services
and managing basic system issues. Administer users and groups. Software Management. Managing
"Network Services and Network monitoring tools. Boot Management and Process Management. 1P Tabies
and filtering. Securing network traffic. Advance File systems and logs. Bash Shell Scripting and
Command line, Configuring Servers (FTP, DNS, Apache), Configuring Servers Cont. (DIICP, Samba,
| NFS)Y Configuring Active Directory on Windows Server .

Reference Materials (or use any other standard and latest books):

1. Study guide for Practice of System and Network Administration by Thomas A. Limoncelli, Cram01:
2nd Edition (2011}. [SBN-10: 1428851755. :

Linux Administration: A Beginner’s Guide, Seventh Edition 7th Edition by Walc Soyinka _
Active Dircctory: Designing, Deploying, and Running Active Directory ifih Edition by Barian |
Desmond |

[ I ]

ITDC-6203 Information Technology Infrastructure

edit Hlours:
Credit I 3 (3-0)
ontace
3-0
[Hours:
. MNane
Pre-requisites:

Course Introduction:
The Information Technology Infrastructure course delves into the foundational components and
‘managemeint o I systems, covering hardware, software, networks, and sccurily to cnsurc a_
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robust and eflicient 1ecﬁh6]ogicaﬂl framework for 01gan1_4a[1055 Partmpénls gaifi "i-n-s'ig-,iﬁs“into
designing, implementing, and maintaining IT infrastructure.

CL . '
No 0 Course Learning Qutcomes Bloom Taxonomy
Information technology architectures including
CLO-1 zoﬁware systems, hardware, operating systerns, C?2 (Understand)
atabascs, component technologics, networking, and
architecture patterns.
CLO-2 IT Infrastructure Management. C3 (Apply)

Coursc Qutline:
tatroduction and Definition of [T Infrastructure, [T building block, process building blocks,
Application building block, Application Platform building block, Infrastructure building block.
on-functional Attributes; introduction, non-functional requirements, Availability Concepts,
Calculating availability, Sources of Unavailability, Availability Patterns. Performance concepts:
introduction, Perceived performance, Performance during Infrastructure Design, Performance of
a running system, performance pattern, Sources of Performance Metrics, Performance Pattern.
Security Concepts: Risk Management, Cryptography, Computer Crime, Sccurity Patterns.
Datacentres: Introduction & History, Building Blocks, Datacentre Availability, Daracentre
Security. Networking: Building Blocks, Network virtualization. Network Availability, Network
Performance, Network Security. Storage: Introduction and History, Building blocks,
Availability, Performance, Sccurity. Compute: Introduction, Building Blocks, Availability.
Performance, Sccurity, Operating Systems: Introduction, Building Blocks, Implementing
¢ Various OSs, OS availability, OS Performance, OS Security. )ind User Devises: Introduction &
Ilistory. Building Blocks, Desktop virtualization, Device Availability, Performance, Sceurity,
Infrastructure life cycle, Infrastructure deployment options: Introduction, Hosting options,
Enterprise infrastructure deployment, Software defined data-centre, (Hyper) Converged
Infrastructure, Cloud computing, infrastructure as a code. Purchasing Infrastructure And
‘Services. Deploying The [nfrastructure. Maintaining The Infrastructure, Deploying applications.

Reference Materials (or use any other standard and Latest books):
L IT Infrastructure Architecture: Infrastructure building blocks and concepts by Sjaak-Laan,

Lulu.com; 3™ edition (2017). [SBN-978-1-326-92569-7

2. I'T Infrastructure and its Management by Prof Phalguni Gupta, Tata McGraw Hill Education
Private Limited (October 6, 2009). ISBN-10: 0070699798

3. 1T Architecture For Dummies byKalani Kirk Hausman and Susan Cook, For Dum-mies; st
Edition {November 9, 2010). ISBN-10: 047055423 [

4. Standards Policy for Information Infrastructure by Brian Kahin and, Janet Abbate, 1'he MIT
Press (August 14, 1995). ISBN-10: 026211206X

5. IT Architectures and Middleware: Strategies for Building Large, Integrated Systems by Chris
Britton and Peter Bye, Addison-Wesley Professional; 2nd Edition (June 3, 2004). ISBN-10:

[TDC-6204 Parallel and Distributed Computing
Credit Hours: !"3 (3-0)
Contact Hours: | 3-0
Pre-requisites: ] None

Course Introduction; e
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The Parallel and Distributed Computmg course explores advanced computmg parad:gms
covering parallel processing and distributed systems. Participants gain expertise in designing and
optimizing algorithms for parallel execution, addressing challenges in dlsulbutcd computing

_environments. SR

e e
SLO Course Learning Qutcomes Bloom
= : Taxonomy
| CLO-1 Learn about parallel and distributed computers. C2 (Understand)

Writc portable programs for parallel or distributed architecturcs C3 (Apply)

CLO-2 . . _ :
using Message-Passing Interface (MPI) library

CLO-3

Analyze complex problems with shared memory programming C4 (Analyze)
with openMP. Y

|Course Qutline: ]

Asynchronous!synchronous computation/communication, concurrency control, fault lolcrancc
GPU architecture and programming, heterogeneity, interconnection topologies, load balancing,
memory consistency model, memory hierarchies, Message passing inteiface (MPI),
MIMD/SIMD, multithreaded programming, parallel algorithms & architecturcs, parallel /O,
performance analysis and tuning, power, programming models (data paraliel, task parailel,
process-centric, shared/distributed memory), scalability and performance studies, scheduling,
storage systems, synchronization, and tools (Cuda, Swift, Globus, Condor, Amazon AWS,
OpensStack, Cilk, gdb, threads, MPICH, OpenMP, Hadoop, FUSE).

Reference Materials (o1 use any other standard and latest books):

1 | Distributed Systems: Principles and Paradigms, A. S. Tanenbaum and M. V. Steen, Prentice

[{all, 2™ Edition, 2007
2. Distributed and Cloud Computing: Clusters, Grids, Clouds, and the Future Internet, K

Hwang, J Dongarra and GC. C. Fox, Elsevier, 1% Ed.

| .
Contents of Domain Elective Courses

[TDE-6201 Cloud Computing

Credit Hours: | 3 (3-0)
Contact Hours: | 3-0
Pre-requisites: | None

Course Introduction:

| trends for effective cloud system management. Participants gain skills to design and deploy

‘The Cloud Computing course explores principles and applications of leveraging scalable, on-
demand computing resources over the internet, covering architecture, security, and cmerging

cioud-based solutions.

No,

CLO Course Learning Qutcomes Bloom
Taxonomy

Understand of cloud computing principtes, models, and

CLO-1 technologies. C2 (Understand)
|

; |
I Apply the models and approaches in order to become cnabled 1o

CLO-2 scleet and apply appropriate methods for a C3 (Apply)
particular case
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. Course Quitline:

Introduction to Cloud Computing, Definition and Evolution of Cloud Computing, Key
Characteristics and Service Models, Cloud Deployment Models, Benefits and Challenges of
Cloud Computing, Cloud Service Models (I2aS, PaaS, SaaS), Virtualization and
Containerization, Virtualization Concepts, Hypervisors and Virtual Machines, Containerization
with Docker, Container Orchestration (e.g., Kubernetes), Cloud Architecture and Deployment
Models, Data Storage and Retricval in the Cloud, Cloud Storage Services, Database Scrvices in
the Cloud, Data Backup and Recovery, Serverless Computing, Cloud Security and Compliance,
Cloud Migration Strategies. Planning and Assessing Cloud Migration, DevOps in the Cloud,
Lmerging Trends in Cloud Computing '

|Reference Materials (or use any other standard and Iatest books):

1. Cloud Computing: Concepts, Technology & Architecture” by Thormas Erl, Ricardo Puttini,
and Zaigham Mahmood.

2, The Art of Cloud Computing: Concepts and Examples” by Thomas Eri.
3. Cloud Native Infrastructure” by Justin Garrison and Kris Nova.
4. Mastering Cloud Computing: Foundations and Applications Frogramming" by Rajkumar

Buyya, Christian Vecchiola, and S. Thamarai Sclvi.

ITEC-6202 Internet of Everything

I
Credit Hours: | 3 (3-0)
1 Contact Hours: | 5-0
Pre-requisites: ’Nonc

Course Introduction: ]
This course on the Internet of Everything explores the interconnectedness of devices. pcople,
and data, providing insights into the dynamic landscape of 10T, sensor networks, and intelligent
jsvstems. Delve into the principles and applications of [oE, understanding its transformative
limpact on industries. smart cities, and the evolving digital ecosystem. '
CL . Bl
0 Course Learning Qutcomes oom _
No. Taxonomy
Understand Internct of Lverything, covering architectural
CLO-1 ders et rything, covering hitectu C2 (Understand)
_______ components, applications, and societal implications.
Apply analytical tools to manage and derive insights from the
CLO-2 e
vast amounts of data generated within [oE ccosystems.,
| Develop practical skills in designing and implementing IoE
I solutions with diverse technologies.

1

CLO-3

C3 {(Apply)

Course Outline:

t Introduction to [oE, Architectural components, devices, sensors, and communication protocols.
| Data management and analytics in the 16E context, Role ol'big data and analytical tools, Securily
and privacy challenges specific to Lok, Ethical considerations, Iof applications in various
industries, including manufacturing, healthcare, transportation, and smart cities, real-world
implementations case studies, Integration of loE with cloud computing and the role of edge
lcomputing. 1oE standards, interoperability, and the regulatory landscape, Societal impact of IoE,

|_Future trends in fol,
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. {oT Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of
Things" by David Flanes and Gonzalo Salguciro.

2. 'The Internct of Everything: How More Relevant and More Valuable Conncctions Witl

Change the World" by Dave Evans

IoT: Building Arduino-Based Projects" by Peter Waher.

2 4. Building the Internet of Things: Implement New Business Models, Disrupt Compsetitors,

. L Transform Your Industry” by Macicj Kranz. -,

Reference Materials (or use any other standard and latest books):

)

ITDE-6203 10T Data Analytics

Credit Hours: | 3 (3-0)
Contact Hours: | 3-0
Pre-requisites: | None

|
' 'Course Irtroduction ;
This course in IoT Data Analytics navigates through leveraging data generated by loT devices,
offering insights into advanced analytics for actionable decision-making. Explore techniques to
analyze, interpret, and derive valuable insights from the diverse and voluminous data streams in
the Internet of Things

CLO S Bloom
No. Course Learning Qutcomes Taxonomy

Understand [oT data analytics principles, including the
’ CLO-1 challenges and opportunitics associated with processing | €2 (Understand)
) diverse and real-time datasets.

Apply advanced data analytics techniques including machine
learming  algarithms  effectively, developing predictive C3 (Apply)

LO-2
CLO-2 models for [orceasting trends and anomalics within o'
| : datasets,
' Apply ethical considerations and security measures to | .
address privacy concerns and ensure data integrity within loT C3 (Apply)

CLO-3

analytics, showcasing practical skills in implementing secure
solutions.

| Course Outline: .

Fundamentals of to7 data analytics, Techniques for collecting diverse loT data, Pre-processing
strategies for quality cnhancement, Importance of rcal-time analytics, Implementation and
optimization strategies, Introduction to machine leamning algorithms, Application of ML in IoT
t data analytics, Developing predictive models for IoT data, Evaluation and refinement of
. predictive models. Techniques for effective data visualization. T'ools and platforms for creating
meaningftul visualizations, Addressing sceurity challenges in 1o’ data anatytics, Implementing
| privacy-preserving measures, lixploring ethical considerations in lo1™ data analytics, Latest
trends in IoT data analytics

(o

Reference Materials (o1 use any other standard and Iatest books):

I. 10T Analytics: A Guide for Business Professionals and Students" by Ron Schmelzer.
2. Data Science for Lol Start Fere!™ by Ajit Jaokar.

3. Internet of Things. A Hands-On Approach" by Arshdeep Bahga and Vijay Madisetti.
! "4, 10T Data Analysis with MATLAB" by Vishal M. Patel,
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]

* F. Kurose and Keith W. Ross

2. Computer Networks, 5th Edition by Andrew S. Tanenbaum

3. Data and Computer Communications, 10th Edition by William Statlings

4. Data Communication and Computer Networks, 5th Edition by Behrouz A. Forouzan
| CMPC-5101 Software Engineering
: Credit Hours: | 3 (3-0) }

Contact Hours: | 3-0 |
| Pre-requisites: | None

Course Introduction:

This course provides students with a foundational understanding of the prineiples,
methodologies, and practices essential for designing, developing, and maintaining software
systems. Emphasis is placed on the entire sofiware development life cycle, covering
!requircmems analysis, system design, quality assurance and testing.
! CLO :

No.

CLO-1 Describe various software engineering processes and activates | C1 (Describe)

Bloom

Course Learning Outcomes
Taxonomy

Apply the system modeling techniques to model a medium size

so?{)w};lre s Y ¢ ? C3 (Apply)
o ystems
\ CLO-3 Appbf so_[jtwar.e. quality _assurance and testing principles to C4 (Apply)
e .| medium size software systems

; Discuss key principles and common methods for software
] CLO-4 1 project management such as scheduling, size estimation, cost | C2 (Discuss)
| estimation and risk analysis

CLO-2

Course Qutline: _

Nature of Software, Overview of Software Enginecring, Professional sofiware development,
Software engineering practice, Software process structure, Software process models, Agile
software Development, Agile process models, Agile development techniques, Requirements
engineering process, Functional and non-functional requirements, Context models, Interaction
' models, Structural models, behavioral models, model driven engineering, Architectural design,
Design and implementation, UML diagrams, Design patterns, Software testing and quality
assurance, Soltwarc cvolution, Project management and project planning, cenliguration
_management, Software Process improvement

Reference Materials (or use any other standard and latest books);
I. Software Enginecring, Sommerville I, 10th Edition, Pearson Inc., 2014
2. Soltware Enginecring, A Practitioner’s Approach, Pressman R. S.& Maxim B. R., 8"

CMPC-5209 Computer Organization & Assembly Language

Credit Hours: | 3 (2-3)

Contact Hours: | 2-3

'l’rc—requisitcs: Digital Logic Design
|
iCourse Iutroduction:
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|

[Fhis course helps students understanding the architecture and design principles of modem |
computing systems. They will explore the essentials of assembly language programming,
understanding how low-level instructions coniribute to the Functioning of CPUs. They wili also
g4ain a profound understanding of hardware-software interactions, setting the foundation for
advanced studies in computer science and programming.

gi‘:o Course Learning Qutcomes gl;;;l::omy L
CLOT | anthe s T g o s | €1 (Memore)
J CLO-2  Understand the digital logic, instruction set C2 (Understand)

CLO-3 J Familiarity with assembly language programming. C2 (Understand)

Course Outline: , ~ L
Introduction to Microprocessor Architecture: Microprocessor Bus Structure -Addressing, Data
and Control, Registers and Ilags. Addressing Modes. Introduction to Assembly Language,
30x86 families; program layout. Data Definitions, Basic Instructions. Unsigned Arithmetic;
Logic and Bit Opcrations. Modules; Scparale Assembly; Argument Passing Libraries;
Combining Assembly and C Code. String Instructions; Arrays. Macros; Siructures. Floating
Point Instruction. Bit MS-DOS. BIOS Disk Accessing. BIOS Keyboard/Video/Graphics.

Iterrupts; TSR Programs. Accessing U/O Ports; 82 53 Timer

Reference Materials (or use any other standard and latest books):

1. Assembly Language for x86 Processors by Kip R. Irvine, Prentice Hall; 6thEdition (March
7.2010). ISBN-10: 013602212X

2. The 8088 and 8086 Microprocessors: Programming, [nterfacing, Software, Hardware, and
Applications by Walter A. Triebel & Avtar Singh, Prentice Hall; 4thEdition (September 8,
2002). ISBN-10: 0130930814,

3. Lab Manual to Accompany - The 8088 and 8086 Microprocessors: Programming,

Interfacing, Software, Hardware, and Applications by Walter A. Iricbel & Aviar Singh,

Pearson; 4thEdition (2003). ASIN: BO00Q652KQ

Principles of Computer QOrganization and Assembly Language by Patrick Juola, Prentice

&

Hall; 1stEdition (January 11, 2011). ASIN: BOOSTGBIIQ
5. The At of Assembly Language by Randall Hyde, No Starch Press; 2ndEdition (March 22, !
| ... 2010). ISBN-10: 1593272073. !

T T s e o e e e e e . SR |

A

CMPC-6201 Operating Systems ' 1

Credit Hours: ! 3(2-3)
Contact Hours: | 2-3

Course Introduction:

1 lo help students gain a gencral understanding of the principles and concepts governing the

functions of operating systems and acquaint siudents with the layered approach that makes
design, implementation and operation of the complex OS possible.

CLO | et ‘Bloom

No. ’ Course Learning Qutcomes Taxonomy
Understand the characteristics of different structures of the

_CLO'I Operating Systems and identify the core functions of the 2 (Understancl
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| o --_--“-'poaating Systcmé
“-A.I.‘léﬂ)?..“e and evaluate tﬂealgonthm% of the core functions of the
CLO-2 Operating Systems and explain the major performance issues | C5 (Evaluate)
with regard to the core functions

Demonstrate the knowledge in applying system software and { C3
tools available in modern gperating systetns, (Demonstrate)

CLO-3

Course Quiline:
Operating sysicms basics, system calls, process concept and scheduling, inter-process
communication, multithreaded programming, muitithreading models, threading issues, process
| scheduling algorithms, thread scheduling, multiple-processor scheduling, synchronization,
critical section, synchronization hardware, synchronization problems, deadlocks, detecting and
recovering from deadlocks, Memory management, swapping, contiguous memory allocation,
scgraecnlation & paging, virtual memory management, demand paging, thrashing, memory-
mapped files, file systems, file concept, directory and

disk structure, directory implementation, free space management, disk structure and scheduling,
SWap space management, system protection, virtua) machines, operating system security

Reference Materials (or use any other standard and latest books):

1. Operating Systems C oncepts, 9th edition by Abraham Silberschaty

2. Modern Operating Systems, 4th edition by Andrew . Tanenbaum

3. Operating Systems, Internals and Design Principles, 9th edition by William StallingsWu

CMPC-6101 Analysis of Algorithms

Credit Hours: ' 3(3-0)
| Contact Hours: | 3-0
Pre-requisites: | None

Course Introduction:
Detailed study of the basic notions of the design of algorithms and the underlying data structures.
Several measures of complexity are introduced. Emphasis on the structure, complexity, and

efficiency of algorithms.

&5_0 Course Learning Qutcomes g:::)rr?omy
lixplain what is meant by “best”, “expeceted”, and “worst™ case
CLO-1 . . -
- |behaviorofanalgorith
CLO-2 tdentify the characteristics of data and/or other conditions or
o assumptions that lead to different behaviors,
CLO-3 Determine informally the time and space complexity of simple
algorithms
CLO-4 l.ist and contrasl standard complexity classcs
) Use big O, Omega, Theta notation formally to give asymptotic
CLO-5 = = ) LS
upper bounds on time and space complexily of algorithms
CLO6 Use of the swatcgics(brute-force, greedy, div_idc—andconqucr,
.. |and dynamic programming) to solve an appropriate problem
Solve problems using graph algorithms, including single source
CLO-7 and all-pairs shortest paths, and at least one minimun spanning
L tree algorithm

r_. e e I ——
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1. Project Proposal
2. Introduction Software Requirement Specification
3. Sofiware Function Specification
[ 4. Design Documentation _
CMPC-6703 Final Year Project-11
| Credit Hours: !4(0-[2}
Contact Hours: ‘ 0-12

[IC LO-8 Trace and/or implement a sring-m atching algorithm .‘

Course Qutline:

introduction; role of algorithms in computing, Analysis on nature of input and size of input
Asymptotic notations; Big-O, Big Q, Big ©, little-o, little-o, Sorting Algorithm analysis, loop
invariants, Recursion and recutrence relations; Algorithm Design Techniques, Brute Force
Approach, Divide-and-conquer approach; Merge, Quick Sort, Greedy approach; Dynamic
programming; Elcments of Dynamic Programming, Scarch troes: Hcaps; Hashing; Graph
algorithmms, shortest paths, sparse graphs, String matching; Introduction to complexity classes,

| Reference Materials (or use any other standard and laiest books):

t. Intreduction to Algorithms (3rd edition) by Thomas If. Corman, Charles L. Letserson,
Ronald L. Rivest and Clifford Stein

2. Algorithm Design, (1st edition, 2013/2014), Jon Kleinberg, Eva Tardos,

3. _Algorithms, (4th edition, 2011), Robert Sedgewick, Kevin Wayne ) 1

CMPC-6702 Final Year Project-|

|
4
I

Credit Hours: ]’ 2
Contact Hours: i 0-6

Course Introduction;
This course marks a crucial phase in the undergraduate program, providing students with a
unique opportunity for hands-on research and/or project development.

abiiey o work with ieam members wowards shared objectives.

LG . Bloom
C, Course Learning Outcoimes . ,
Nao, Faxenomy i
. 1
CLO-1 Undertake problem identification, formulation and solution. . | G2 (Understand) |
CLO-2 Define project scope and set milestones, C3 (Apply)
P Attain  proficiency in crcating comprehensive project | ..
CLO3 ] st procieney £ eomp PIOIEL ¢35 (Apply)
g - . . . \..u«...:lﬂl.)\_;‘.!.IOE:_. . P R RO Y e e
I(‘LO o Lulibvaie efieciive teamwvork ana woilaboration skitls, fostering
.

Course Qutline:

Pre-requisites: | Final Ycar Project-1

Course Introduction:
Final Year Project-[1 represents the culmination of the undergraduate program, wherc students
bring their projects to completion. Students cngage in refining their projects, addressing
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[thallcnges. and contributing to the existing body of knowledge in their chosen ficlds.

L _ ;
ICLO Course Learning Qutcomes rBloom
| No. .| Taxonomy

CLO-1 Develop. implement, and test solutions to real world problems. | C3 (Apply)

Course Qutline:
Database Design
tnterface Design
Initial Prototype
Implementation
Testing

( Contents of Domain Core Courses
| .

! [IDC-5201 Web Technologics

Credit Hours:
LConiact flours:
Pre-requisites:

3(3-0)
3-0

E
|
F
‘ None

Coursc Introduction:
The Web Technolagies course providcs a comprehensive understanding of internet-based
technologies, covering web development, protocols, and design principles. Participants acquire
| skills in creating dynamic and interactive web applications.

,EJ:;O Course Learning Qutcomes .?::::)?mw
CLO-1 Learn basic WWW, its structure and working. C1 (Remember)
CLszw | Describe the constraints that the web puts on developers. 2 (Understancli)_“
CLO-3 | Implement basic client side and server-side languages. C4 (Apply)
CLO-4 Design and implement a simple web application. C4 (Apply)
CLO-5 igr\;é;‘fdan existing web application against a current web C4 (Apply)

.Course Outline: — S
Introduction; role of algorithms in computing, Analysis on nature of input and size of input
Asympitotic notations; Big-O, Big Q, Big ©, little-q, little-o, Sorting Algorithm analysis, loop
invariants, Recursion and recurrence relations: Algorithm Design Techniques, Brute Force
Approach, Divide-and-conquer approach; Merge, Quick Sort, Greedy approach: Dynamic

| programming; Elements of Dynamic Programming, Search (rees; Heaps; Hashing; Craph

 algorithms, shortest paths, sparse graphs, String tnatching; Introduction to complexity classes. B

Reference Materials (or use any other standard and latest books):
1. Learning PHP, MySQL, JavaScript, and CSS, A Step-by-Step Guide to Creating Dy-namic
Websites By Robin Nixon, O'Reilly Media; latest edition
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Web Technologies: A Computer Science Perspective by Jeflrey C. Jackson, Prentice Hall;
1st Edition (August 27, 2006). ISBN-10: 0131856030

3. Web Technologies by Uttam Kumar Roy, Oxford University Press, USA (June 13, 2011).
' - ISBN-10: 0198066228

4. Web Application Architecture: Principles, protocols and practices by Leon Shklar and
Richard Rosen, Wiley; 2nd Edition {May 5, 2009). 1SBN-10: 04705 860X

ITDC-5202 Cyber Security

Credit Hours: l 3(3-0)
Contact Hours: | 3-0
‘ Pre-requisites: | None

Course Introduction: _
The Cyber Sccurity course focuses on safeguarding digital systcms and data, covering threat
detection, encryption, and risk management strategies, preparing participants to defend against
icyber threats and secure information assets.

CLO . Bloom

No._ | Course Learning Outeomes . Taxomomy

CLO-1 To be able to identify computer system threats C2 (Understand)
s “To be able to identify Malwarc attacks, and understand the stages | . o
| g W) ' 9

E"’? . ofattack and payloads. C2 {Understand)
- Implement various cryptographic techniques and simulate attack .

cLo-3 | TP e yplograp q C3 (Apply)

 Course Qutline: , _ _
fntroduction te Cyber security; Networks and the Internet; cyber threat landscape; understanding
‘ security: information security Principles (Conlidentiality, Integrity, Availability); Information
' | Security Terminology; Who are the attackers; Advanced Persistent Threat {APT); Malware,
types of maiware; Attacks using malware; Malware Attack Lifecycle: Stages of Attack; Social
enginecring attacks; types of payload; Industrial Espionage in Cyberspace; Basic cryptography;
Web application artacks; Database security; Cyber kill chain; Privacy and anonymity; Network
sccurity; Seftware security; Mobile device security; Mobile app security; Cyber Terrorism and
Information Warfare; Introduction to Digital Forensics; Digital Forensics Categories.

s e

[Reference Materials (or use any other standard and latest books):

}*} l. Computer Security Fundamentals by Chuck Fasttom, 4th edition or latest
= i 2. Sccurity+ Guide to Network Sceurity Fundamentals, by Mark Ciampa. 5th Edition
|.3. Sccurity in Computing by C.P. Pfleeger, Prentice-Hall, 4th Edition or Latost |
| ITDC-6201 Database Administration and Management
Y Credit Hours: | 3 (2-3)

» Contact Hours: 1 2-3
Pre-requisites: | None

Coursce Introduction:
The Database Administration and Management course covers principles and techniques for

.r,.._,_

i Page 30 of 102

|
1 !
' ¢
A
I
o . A
S

]
Deputy e
Dapartmant of Informatl
University of Sanodiha

Fargedha

SaT

o0 Tochaoiog




C

[effective databasc design, administration, and optimization, providing participants with skills to
lensure efficient data storage, retrieval, and management in various applications.

JSLO Course Learning Quicomes Bloqm
0. Taxonomy
CLO-1 ;?Llijg:::tcilg;sftand the concepts and technical issucs of Databa;e Ad- C2 {Understand)
tlave good understanding of internal functionalily of Database
iy ] I
¢Lo-2 Man-agement System. C2 (Understand)
CLO-3 Adm:mstrator Huge Database impiemented in a DBMS. C3 (Apply)
Database Administration tasks it.e. Backup and Recovery and
CLO-4 | Performance Tuning of Databases. | C3 (Apply)

Coursc Outlin;_:f

Installation; SQL* Plus; Oracle Enterprise Manager; DBA Tools. Oracle Architectural
Components: Oracle Server; Oracle Instance. Physical Structure; SGA; Shared Pool; Library
Cache; Data Dictionary- Cache; Large Pool; User Process; Server Process: Background
Processes. Managing an Oracle Instance: Parameter File; Creating SPTILE; Oracle Managed
[Files; Startup and Shutdown Database; Alert Log File: Background Trace File; User Trace File,
'Creating Database and Data dictionary. Managing Control Files and Redo Log Files. Managing
Tablespaces, Operations with Tablespaces. Data File Management, Segments, Block. Managing
Undo Data, Undo Data Statistics: Managing Tables and Uscrs: Indexes Management,
Maintaining Data Integrity, Constraints. Managing Privileges. Basic Oracle Net Architecture:
Types of Networks, Oracle Net Services, Oracle Shared Server, Connection Manager, Qracle
Net Connections. Server Side Configuration: The Listener Process: Configuring Listener,
Sessions, Creating and Managing Listener. Client Side Configuration: Host Naming Method,
Local Naming Method, Net Assis-tant, Configurations. Usage and Configuration of Oracle
Shared Server. Backup and Recovery, Instance and Media Recovery, Configuration of Archive

1 log mode, Uscr Managed Complete Recovery. Loading Data into Database, Tuning Tools, Sizing

Shared Pool, Sizing Buffer Cache, I/C Issues. Tuning Rollback Segments, Latches, Rollback
Segment Tuning Shared Servers, Types of Locks, Rlock Efficiency, Storage hierarchy. Avoiding
Dyramic altocation, Statistics, PCTFREE and PCTUSED, Monitoring Index Usage,

IReference Materials (or use any other standard and latest books):

! 2. Oracle Database [2¢ DBA [landbook by Bob Bryla. McGraw-Hilt; (2015).1SB3N-978-0-07-

| I. Oracle Database 1lg DBA Handbook by Bolb Bryla and Kevin Loney, McGraw-Hill
| Osborne Media: 1st Edition (December 6. 2007). ISBN-10; 0071496637

1798792 !

3. Database Administration: The Complete Guide to DBA Practices and Procedures by Craig

S. Mullins, Addison-Wesley Professional; 2nd Edition (October 21, 2012).

4. ISBN-10; 0321822943

5. Database Systems: A Practical Approach to Design, Implementation and Management by
Thomas M. Connolly and Carolyn E. Begg, Addison-Wesley: 5th Edition (2009). [SBN-10: |
0321523067 [-

6. QOracle Database 11g The Compiete Reterence by Kevin Loney, McGraw-Hill Os-borne

|
1 _Media; I'st Edition (2008). ISBN-10: 007 (598758 ' :'
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ITDC-6202 System and Network Administration

[

Credit Hours: | 3 (2-3)
Contact Hours: | 2-3

[ Pre-requisites: | None

Course Introduction:

The System and Network Administration course explores the fundamentals of managing and
maintaining computer systems and networks, covering topics such as system configuration,
sceurity, and troubleshooting. Participants gain skills to ensure the reliable operation and security
of IT infrastructure.

¢LO Course Learning Outcomes - Blooem
| o Taxonomy

CLO-1 Deseribe the key terminologics and technologics of System and C2 (Understand)
77 . | metwork administration, R
Expf:':lin the services and functions provided by different data C2 (Understand)
centers,
Identify various OS used to handle system and network | . \
ICLO'3 administration routines. ' C3 (Apply)
b iCLO-4 Analyzc the different services of Linux and windows. C3 (Apply)

CLO-2

Course Qutline: ' J
Introduction  to  System  Administration, .Systems, SA Componcents, Building 2. Site
trom Seratch, Growing a Small Site, Going Giobal, Replacing Services, Moving a Data Center, Handling
a High Rate ot Office Moves, Asscssing a Site. Server Environment (Microsoft and Linux}: Known for
Retiable Products, Understand the Cost of Server Hardware, Consider Maintenance Contracts and Spare
Parts, maintaining Data Integrity, Put Servers in the Data Center, Client Server OS Configuration, and
I Provide Remote Console Access. ). Services and Comparative Analysis of most demanded OS: Important
Attributes. Key Features, pros and Cons, Linux Installation and verification. Configuring Local services-
und managing basic system issues. Administer users and groups. Software Management. Managing |
'+ Network Services and Network monitoring tools. Boot Management and Process Management. IP Tables
and filtering. Securing network traftic. Advance File systems and logs. Bash Sheil Scripting and
Conunand line. Configuring Servers (FTP, DNS, Apache), Configuring Servers Cont. {DICP, Samba, i
NIF'S) Configuring Active Dircetory on Windows Seever L :

[Reference Materials (or use any other standard and latest books):

P Study guide for Practice of System and Network Administration by Thomas A. Limoncelli, Cram101;
2nd Cditien (2011). 1SBN-18: 1428851755.

Linux Administration: A Beginner’s Guide, Sceventh Edition 7th Edition by Walce Soyinka

Active Directory: Designing, Deploying, and Running Active Dircetory Filth Edition by Barian
i _Desmond ) l

:..J !.‘-J

nology Infrastructure

iITDC-6203 1nformation Tech

Credit Hours:

 Contact

. | Hours: f
Pre-requisites: |

(3-0)

R TS B P
Z

one

Course Introdaction:
The Information Technology [nfrastructure course delves into the foundational components and
r management of [T systems, covering hardware, sofiware, networks, and security 10 ensure a

Page 32 of 102

Deputy Refl
Dapartement of Iq!ormai_lonzgl:nm
univessity of Sasgotha
Sergodha




| robust and efficient tccimoldg_i::al framework for organizations, Particfi}ants gain “i'ris_igﬁts into

| designing, implementing, and maintaining IT infrastructure.
gko Course Learning Outcomes Bloom Ts.l‘xonomy
[ Information technology architectures including _
CLO | Rmbases, componit teemonsgior nemmnk g | €2 (Understand)
architecture patterns. _
CLO-2 I't" Infrastructure Management. C3 (Apply)

Course Outline:

Introduction and Definition .of IT Infrastructure, IT building block, process building blocks,
Application building block, Application Platform building biock, Inlrastructure building block.
Non-functional Attributes: introduction, non-functional requirements, Availability Concepts,
t Calculating availability, Sources o f Unavailability, Availability Patterns. Performance concepts:
introduction, Perceived performance, Performance during Infrastructure Design, Performance of
a running system, performance pattern, Sources of Performance Metrics, Performance Pattern.
Security Concepts: Risk Management, Cryptography, Computer Crime, Security Paiterns.
Datacentres: Introduction & Fistory, Building Blocks, Datacentre Availability, Datacentre
Security, Networking: Building Blocks, Network virtualization, Network Availability, Network
Performance, Network Security. Storage: Introduction and History, Building blocks.
Availability, Performance, Sccurity, Compute: Introduction, Building Blocks, Availability,
Performance, Security, Operating Systems: Introduction, Building Blocks, Implementing
Various OSs, OS availability, OS Performance, OS Security. End User Devises: Introduction &
History. Building Blocks, Desktop virtualization, Device Availability, Performance, Sceurity,
Infrastructure life cycle, Infrastructure deployment options: Introduction, Hosting options,
Enterprise infrastructure deployment, Software defined data-centre, {Hyper) Converged
Infrastructure. Cloud computing, infrastructure as a code. Purchasing Infrastructure And
Services. Deploying The Infrastructure. Maintaining The Infrastructure, Deploying applications.

Reference Materials (or use any other standavd and latest books): |
Lo IT Infrastructure Architecture: Infrastructure buitding blocks and concepts by Sjaak-Laan, [

Fuiu.com; 3% edition (2017). ISBN-978-1-326-97569-7 |

2. I'l' Infrastructure and its Management by Prof Phalguni Gupta, Tata McGraw Hill Education ”

Private Limited (October 6, 2009). ISBN-10: 0070699798
3. IT Architecture For Dummies byKalani Kirk Hausman and Susan Cook, For Dum-mies; 1st
Edition (November 9, 2010). ISBN-10: 047055423 ]
‘4‘ Standards Policy lor Information Infrastructure by Brian Kahin and, Janel Abbate, The MIT .
Press (August 14, 19953 ISBN-10; 026211206X |
IT Archilectures and Middleware: Strategies for Building Large. Integrated Systems by Chris i
Britton and Peter Bye, Addison-Wesley Protessional; 2nd Edition (June 3, 2004). ISBN-10: ;
0321246942

i
1
1

in

|
e

ITDC-6204 Parallel and Distributed Computing
(3-0

Credii Hours: |3
Contact Hours: | 3-0
| Pre-requisites: | None

| Course Introduetion:

| /
f
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The Parailei and Distributed Computing course explores advanced computing paradigims,
covering parailel processing and distributed systems. Participants gain expertise in designing and
optimizing algorithms for parallel execution, addressing challenges in distributed computing
- llenvironments. -

CLO Course Learning QOutcomes Bloom

No. Taxonomy
CLO-1 Learn about parallel and distributed computers. C2 (Understand)

Write portable programs for parallel or distribuied architectures
-2

CLO-2 using Message-Passing Interface (MPI) library _ C3 (Apply)
CLO-3 Apalyzc complex problems with shared memory programming C4 (Analyze)
o e dwithopenMP. o [MAiAnalyze)

Course Outline:
Asynchronous/synchronous computation/communication, concurrency control, fault talerance,
| GPU architecture and programming, heterogeneity, interconnection topologies, load balancing,
memory consistency model, memory hierarchies, Message passing interface (MPI),
MIMD/SIMD, multithreaded programming, parallet algorithms & architectures, parallel /0,
performance analysis and tuning, power, programming models (data parallel, task parallel,
process-centric, shared/distributed memory), scalability and performance studies, scheduling,
storage systems, synchronization, and tools (Cuda, Swift, Globus, Condor, Amazon AWS,
OpenStack, Cilk, gdb, threads, MPICH, OpenMP, Hadoop, FUSE).

Reference Materials {or use any other standard and Iatest books):

[. Distributed Systems: Principles and Paradigms, A. S. Tanenbaum and M, V. Steen, Prentice
Llall, 2" Edition, 2007 .

2. Distributed and Cloud Computing: Clusters, Grids, Clouds, and the Future Interct, IC

[____Hwang, I Dongarra and GC. C. Fox, Elsevicr, 1% £d.

Contents of Domain Elective Courses

T - ]
| FYDE-6201 Cloud Computing ;
_ N

Credit Hours: | 3 (3-0)

Contact Hours: | 3-0

'Pre-requisites: None

| [Course Introduction: .

The Cloud Computing course explores principles and applications of leveraging scalable, on-
| demand computing resources over the internet, covering architecture, seeurity, and cmerging
trends for effective cloud system management. Participants gain skills to design and deploy
cloud-based solutions.

CLO Course Learning Outcomes Bloom
Ne. | Taxonomy

ﬁndersl.and_o_fmc]oud computing pfinciples, _ngdcls,_'—and
CLO-t technelogies. C2 {Understand)

- Apply the models and approaches in order to become enabled to
CLO-2 sclect and apply appropriate methods for a C3 (Apply)
i particular case
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o

Introduction to Cloud Computing, Definition and LEvolution of _Ciouam-ﬁfgﬁﬁuting, Key
Characteristics and Service Models, Cloud Deployment Models, Benefits and Challenges of
Cloud Computing, Cloud Service Models (IaaS, PaaS, SaaS),  Virtualization and
Containerization, Virtualization Concepts, Hypervisors and Virtual Machines, Containerization
lwith Docker, Container Orchestration {¢.g., Kubernetes), Cloud Architecture and Deployment
Modcls, Dala Storage and Retricval in the Cloud. Cloud Storage Scrvices, Database Scrvices in
the Cloud, Data Backup and Recovery, Serverless Computing, Cloud Security and Compliance,
Cloud Migration Sirategies. Planning and Assessing Cloud Migration, DevOps in the Cloud,
Emerging Trends in Cloud Computing '

 Course Qutline: e ]

Bt

- [ Reference Matcerials (or use any other standard and latest books):

[ Cloud Computing: Concepts, Technology & Architecture” by Thomas Lirl, Ricardo Puttini,
and Zaigham Mahmood.

The Art of Cloud Computing: Concepts and Examples" by Thomas Erl,

Cloud Native Infrastructure" by Justin Garrison and Kris Nova.

Mastering Cloud Computing: Foundations and Applications Programming” by Rajkumar
Buyya, Christian Vecchiola, and S. Thamarai Selvi.

ITEC-6202 Internet of Everything

impact on industries, smart cities, and the evolving digital ecosystem.

Credit Hours: | 3(3-0)
Contact Hours: | 3-0
Pre-vequisites: | None

This coursc on the Internet of Everything cxplores the interconnectedness of devices, people,
and data, providing insights into the dynamic landscape of IoT, sensor networks, and intelligent
systems. Delve into the principles and applications of IoE, understanding its transformative

- S L
(;LO Course Learning Quicomes oo _
No. Taxonomy
CLO-1 Understand lntc:.'nct. of Everytl:nng,‘ covering architectural C2 (Understand)
i components, applications, and societal implications.

. Apply analytical tools to manage and derive insights from the | .

1.0-2 ’ C .
’Cl‘ ©*2 | vast amounts of data generated within foff ccosystoms. | C3 (APPIY)
L3 Deve.l()p p;.a(,tlcjai skills in des.u,nmg and implementing [oE C3 (Apply)

solutions with diverse technologies,

Course Outline:

Introduction to o€, Architectural components, devices, sensors, and communication protocols.
Data management and analytics in the {oE context, Role of big data and analytical tools, Sceurity
and privacy challenges specific 1o lok, Ethical considerations, loE applications in various
industries, including manufacturing, heaithcare, transportation, and smart cities, real-warld
implementations case studies, Integration of [0E with cloud computing and the role of edge
computing, IoE standards, interoperability, and the regulatory tandscape, Societal impact of IoE,

1 Future irends in ok, .
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Reterence Materials (or use any other standard and latest books):

l. 10T Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of

Things" by David Hanes and Gonzalo Salguciro.

The Internet of Everything: How More Relevant and More Valuable Conncctions Will

Change the World” by Dave Evans

IoT: Building Arduino-Based Projects” by Peter Waler.

4. Building the Internet of Things: Implement New Business Models, Disrupt Competitors,
Transform Your Industry” by Macicj Kranz.

!\.}

Lad

ITDE-6203 IoT Data Analytics

Credit Hours: | 3 (3-0)
Contact Hours: | 3-0
Pre-requisites: | None

+{ Course Introduction

This course in loT Data Analytics navigates through leveraging data generated by [oT devices,
offering insights into advanced analytics for actionable decision-making. Explore techniques to
analyze, interpret, and derive valuable insights from the diverse and voluminous data streams in
the Internet of Things ‘
gto Course Learning Qutcomes ?:::)I::omy

Understand IoT data analytics principles. including the
CLO-] challenges and opportunitics associated with processing | C2 (Understand)
diverse and real-time datasets.

Apply advanced data analytics techniques including machine

. learning  algorithms effectively, developing predictive
.2 ’
CLO-2 models for foreeasting trends and anomalies within ToT C3 (Apply) }
datascts. '
Apply cthical considcrations and sccurity measuces to
address privacy concerns and ensure data integrity within IoT C3 (Apply)

CLO-3 ‘ . . ey e .
. analytics, showcasing practical skitls in implementing secure

solutions.

| Course Outline;

Fundamentals of 10T data analytics, Techniques for collecting diverse [oT data, Pre-processing
sirategies for quaiity enhancement, Importance of real-time analytics, implementation and
optimization strategies, Introduction to machine learning algorithms, Application of ML in [oT
;data analytics, Developing predictive models tor loT daia, Evaluation and refinement of
predictive models, Techniques for cffective data visualization, Tools and platforms (or creating
| meaningful visualizations, Addressing security challenges in 107 data analytics, Implementing
'[Jl'ivacy~prcscr'\r'i.llg measures, tixploring cthical considerations in 101 data analytics. Latest
| trends 10 loT data analytics

Reference Materials (or use any other standard and latest books):

- [oT Analytics: A Guide for Business Professionals and Students” by Ron Schmelzer.
. Data Scicnce for (0T Start Here!" by Ajit faokar.

- Internet of Things. A Hands-On Approach” by Arshdeep Bahga and Vijay Madisetti.

. 10T Data Analysis with MATLAB" by Vishal M. Patel,

—

2
3

£

U
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[TD1-6204 Virtual Systems and Services

Credit Hours: | 3 (3-0)
Contact Hours: | 3-0
Pre-requisites: | None

|Coursc Introduction:

The Virtual Systems and Scrvices course provides a concise exploration of virtualization
technologies, covering fundamental principles, practical implementations, and their integration
in cloud computing and networking. Participants gain hands-on experience in managing
virtualized environments for enhanced efficiency and resource optimization.

CLO Course Learning Outcomes Bloom
[ No. Taxonomy

‘Understand Virtualization principlés, technologies, and their -
CLO-1 applications in  various IT domains, including secrver | C2 (Understand)
: infrastructure, networking, and siorage.

Apply virtualization concepts to design and deploy practical
solutions, showcasing the ability to implement and manage
s v P 51 C3 (Apply)

CLO-2 ) : o .
virtual systems effectively in diverse environments.

Analyze virtualized environments for performance optimization,
security vulnerabilities, and resource wutilization, lostering the
CLO-3 ability to assess and enhance the efficiency of complex virtual C4(Analyze)
systems and services.

i Course Qutline:

Overview of virtualization technology and its application, Comparison of traditional and virtual

systems, Overview of Intel x86 platform, Parallel and distributed systems, Types of
virtualization, Virtualization at Software and Hardware level, Virtual Machines and
configuration of VMs: Managing CPU, storage, networking cte. for VMs, Key features of VMs, |
Itypervisors and  Configuration of Vmware, Hyper-V and Xen hypervisors. Types of
hypervisors: I'vpe-1 and l'ype-2 hypervisor, Features and limitations of hypervisors, Para-
virtualization and Para-virtualized software components, Vmware ESXi, Xen and Microsott
virtualization implementation in the context of datacenters (lab sessions), Virtualization in
Cloud Computing, Virtualization in 10T, Virtualization security: seéurity at hypervisor level,
VM security, Future of Virtualization, Semester project

Reference Materials (or use any other standard and latest books):

L. Virtualization from Desklop to the Enterprisc, Chris Wolf and Erick M. Halter, I.atest Edition

2. The Delinitive Guide to the Xen Hypervisor, David Chisnall, Latest Edition

3. Windows Server 2012 Hyper-V lastallation and Configuration Guide, Aidan Finn, Michel
Luescher, Patrick Lownds, 2013 )

4. Xen Hypervisor Case Study - Designing Embedded Virtualized Intel® Architecture
Platforms
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[a comprchensive exploration of distributed computing paradigms. Delve into the principles and
1| applications of fog and edge computing, along with the unique challenges and opportunities
presented by mobile fog computing in the evolving landscape of decentralized computing
architecturces,

CLO Course Learning Outcomes Bloom
No. Taxonomy

A deep understanding of Fog Computing, Edge Computing, and
CLO-1 Mobile Fog Computing, discerning their architectures, | €2 {Understand)
. L.applications, and integration strategies. |
Apply computing principles in real-world scenarios, oplimizing
CLO-2 resource utilization and enabling quick decision-making in | C3 (Apply)
decentralized environments.

Analyzing real-world case studies and develop problem-solving
CLO-3 skills through hands-on projects, addressing challenges in fog, | C4 (Analyzc)
cdge, and mobile computing ’

Course Qutline:

Introduction, Understanding Cloud, Edge, Fog, and Mobilc Fog Computing, Evolution and Key
1 Concepts, Use Cascs and Industry Applications, Fundamentals of tFog Computing, Fog
Computing Architecture, Edge Computing Basics, Distinctions Between Edge and Fog
Computing, Edge Computing Architecture, Integration with Tog and Cloud Environments,
Mobile Tog Cemputing Foundations, [ntegration of Mobile Devices into Fog and Edge
Computing, Mobile Fog Computing Architecture, Challenges and Opportunities in Mobile Fog
Computing, Resource Optimization Strategies in Fog, Edge and Mobile Fog computing, Real-
Time Decision-Making, Real-time Data Processing Applications, Case Studies and Use Case
‘Analysis, Addressing Security Challenges in Fog, Edge and Mobile Fog Computing, Privacy-
Preserving Measures, Data Integrity and Confidentiality in Edge-Fog-Cloud and Edge-Fog-
Cloud Interactions, Application of Fog, Edge and Mobile Computing Principles with
development of Hands-On Projects, Group Assignments and Case Studics, Exploring Challenges
and emerging Trends and Innovations in fog, edge and mobile fog computing.

| Reference Materials (or use any other standard and [atest books):

I. Tog and Edge Computing: Principles and Paradigms" by Rajkumar Buyya and Satish

Narayana Srirama.

Edge Computing: A Primer" by Hashim H. Abhbasi.

. Mobile Fog: A Tool for Data Coliection" by Muhammad Wascem cf al.

- Fog Computing in the Internct of Things: Intelligence at the Lidge” by Zaigham Mahmood. .
Modern Database Management by Jeffrey A. Hoffer, V. Ramesh, and Heikki Topi.
Pearson; 12th Edition (2015). ISBN-10: 1292101857

L P

| —

' ’ ]
; I'fD1-6207 Machine Learning in Fog/lidge ‘

\Credit Hours: f 3(3-0)
Contact Hours: | 3-
Pre-requisites: LNOI']C

Course Introduction:

This course on Machine Learning in Fog-Edge Computing delves into advanced techniques,
exploring the integration of machine learning algorithms in decentralized compuiing
environments, Gain insights into optimizing data processing, enhancing decision-making, and
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5. Uandbook of Virtual Environments: Design. Implementation. and Applications (Lluman
Factors and Lrgonomics), Edited by Kay M Stanncy, Lawrence Erlbaum Associates Virtual
Reality Technolegy by GRIGORE

’ ITDE-6205 Ubiquitous, Pervasive, and Autonomic Computing

Credit Hours: | 3 (3-0)
Contact Hours: | 3-0
Pre-requisites: | Nonc

Gourse Introduction: o
This course on Ubiquitous, Pervasive, and Autonomic Computing provides a profound
exploration of pervasive technologies and autonomic systems, Delve into the principles shaping
ubiquitous computing, understanding- how pervasive technologies and autonomic computing
contribute to seamless, adaptive, and intefligent computing environments. —
_CLO Course Learning Qutcomes Bloom _

1 Nao, Taxonomy

Understand Ubiquitous, pervasive, and autonomic compuling
CLO-t principles, disceming their applications and significance in | C2(Understand)
modern compuiting landscapes,
Apply theoretical concepts to design and implement intelligent
CLO-2 systems in various domains, showcasing proficiency in creating | C3(Apply)
| technology that scamlessly integrates into daily life.
L
Course Outline; I
Introduction to Ubiquitous and Pervasive Computing, Pervasive Computing Technologies
(Sensor Networks, Lol Devices), Autonomic Computing Principles {Sel-Management, Self-
Optimization), Ubiquitous Computing in Wearable Devices, Pervasive Computing in Smart
Environments (Smart Homes, Cities), Autonomic Computing in Cloud Environments {Self-
Healing, Fault Tolerance), Sccurity and Privacy in Ubiquitous Systems, and Practical
Applications and Case Studics. Integration of computing into everyday environments, adaptive
and scll-managing systems, Challenges and applications of ubiquitous and pervasive
 technologies. ' ]

Reference Materials (or usc any other standard and latest books): _

I Ubiquitous Computing: Smart Devices, Environments and Interactions” by-Stefan Poslad.
Autonomic Computing: Concepts, Infrastructure, and Applications" by Manish Parashar and
v Salim Hariri.

! Pervasive Computing: The Mobile World" by Uwe Hansmann ct al.

[+, Ubiquitous Computing Fundamentals” by John Krumn,
f

: FEDL-6206 Fog Computing, dge omputing, and Mobile Foy Computing :

|3 (3-0)
3.0

[N

=

Credit Hours:
Coutact Hours:
Pre-requisites: [None

This course introduces Fog Computing, Ldge Computing. and Mobile Fog Computing, providing

Course Introduction: _
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r éddressing chalféﬁgcs unique to the intersection of machine learning and fog-edge ébmputing

paradigms.
CLO " Bloom
No. Course Learning Outcomes . Taxonomy

. Understand machine tearning principles in fog-edge
CLO-1 computing, recognizing the significance and challenges of | C2 (Understand)

decentralized environments.

Apply machine learning algorithms at the cdge and fog,

CLO-2 optimizing models for resource efficiency in fog computing | C3 (Apply)

f and real-time decision making .

|Course Outlime: . S . e
Key Machine Learning Concepts and Algorithms, Model Training and Fvaluation, Applications

in Decentralized Environments, Edge Computing and Machine Learning Integration, Challenges

and Opportunities in Integrating Machine Learning Models, Real-world Use Cases and Success

Stories, Fog Computing Architectures for Machine Learning, Integration of Machine Learning

Models in Fog Environments, Real-time Decision-Making in Fog-Edge Environments through

Machine L.earning, Security Challenges in Machine Learnin g at the Edge and Fog, Implementing

Privacy-Preserving Measures, Ensuring Data Integrity and Confidentiality, Applying Machine

Learning in Fog-Edge, Real-world Case Studies and Tmplementation Challenges.

| Reference Materials (or use any other standard and latest books): S
[. Fog and Edge Computing: Principles and Paradigms" by Rajkumar Buyya and Satish
Narayana Srirama.

LEdge Computing: A Primer" by Hashim H. Abbasi.

Mobile Fog: A T'ool for Data Collection” by Muhammad Waseem et al.

Fog Computing in the Internet of Things: Intelligence at the Edge" by Zaigham Mahmood.
Modern Database Management by Jeffrey A. Hoffer, V. Ramesh, and Heikki Topi.

Pearson; 12th Edition (2015). ISBN-10: 1292101857

Bw

ITDE-6208 Application Development Using Microservices & Serverless

Credit Hours: | 3 (3-0)
Contact Hours: | 3-0
Iﬁrc-rcquisitcs: None

Course Introduction: :
. 'Fhis coursc initiates Application Development Using Microscrvices & Serverless, offering
| insights into modular architecture and serverless computing. Lxplore advanced techniques in
building scalable, resilicnt, and cloud-native applications through microservices and scrverless

technologies.

LO . Bloom
¢ Course Learning Qutcommes
Understand  microservices and  serverless  computine

J p =)
rCLO-l Ir principles, discerning their benetits, challenges, and | C2 (Understand)
i [ applications in contemporary software development.

; Apply microservices and serverless technologics in hands-on

: PPl ¢ T 08
jCLO-?. | projects. showcasing the ability o design, deploy, and | C3 (Apply)
: 1. manage scalable and resilient applications. |
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liPre-requisites: | None
1

. The Semantic Web: A G_Jia_e_-[—o-"i'_hjc:__f':ﬂ-al?é_—of XML, Wcb S”érviccsz, and Knowledge
Management by Michael C. Daconta Leo J. Obrst and Kevin T, Smith
. Explorer’s Guide to the Semantic Web by Thomas B. Passin e J

[

ad

ITDE-6210 Digital Marketing and Ecommerce —‘

J Credit Hours: 3(3-0)
Contact Hours: | 3-0
Pre-requisites: | None

Course Introduction:

This course introduces Digital Marketing and E-commerce, oflfering insights into online
strategies and tools for navigating the dynamic landscape of digital business. Explore effective
approaches to enhance online presence, engage customers, and drive business growth in the
digital realm.

€Lo Course Learning Qutcomes Bloom ‘
L No. Taxonory

CLO-1 }Jndcrstarld of digital mar}ccting and e-commerce principles, C2(Understand)
rameworks, and best practices.

Apply theoretical concepts to real-world scenarios,

CLO-2 demonstrating proficiency in executing effective digital { C3{Apply)

marketing and e-commerce strategics.

. Develop analytical skills to measure and optimize the
CLO-3 pertormance of digital marketing and e-commerce initiatives, C4(Analyze)

utilizing relevant metrics.

| Course Outline:
Introduction to fundamental concepts of digital marketing, digital marketing strategy and
planning, emphasizing wcbsite design and user experience (UX). Scarch engine optimization
(5EO). social media marketing, cmail campaigns, - and pay-per-click {PPC) advertising.
'Introduction to c-commerce, including platform selection, operational considerations, and
effective marketing strategies. Analytics and measurement techniques, legal and ethical
considerations, and exploration of emerging trends, such as influencer marketing and augmented
reality, round out the comprehensive curriculum.

| Reference Materials (or use any other standard and latest books): i

I. Digital Marketing: Strategy, Implementation, and Practice” by Dave Chaffey and Fiona Ellis-
Chadwick. _

. L-commerce livolved: IZssential Tactics to Grow Your Business” by Tanncr Larsson.

. Influcnce: The Psychology ol Persuasion" by Robert B. Cialdini.

. bpic Content Marketing" by Joe Pulizz.

w1

i-
+—

F

ITDE-6211 E-Commerce Application Development

ICl'edit Hours:
[[Contact Hours:
[

Course Introduction: !

[ This course in E-Commerce Application Development empowers students to create user-lriendly
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online platforms, providing hands-on experience o bring digital storcfront ideas to life,

I(\?'I;O Course Learning Qutcomes T?Li{:;:omy
CLO-1 Undefstand the concepts and standards related to the discipline C2(Understand)
_ of E-Commerce.
Apply web development technologies to design and devclop a
1 CLO-2 responsive  and dynamic interface for an E-Commerce C3(Apply}
B application.
Analyze the security features of an E-Commerce application,
CLO-3 evaluating the effectiveness of authentication and authorization C4{Analyze)
. mechanisms and proposing improvements.

1 reviewsicomments, The Shopping Basket: Creating A Basket, Basket Contents, Managing the

An overview of e-Commerce, Brick "N Mortar stores vs Service-based companies, e-Commerce
Modcls, e-Commerce popular sites: iStockphoto, WooThemes. cBay, Amazon. Play.com,
Planning an e-Commuerce: Framewark: Designing a framework, Patierns, Model View-Controller,
Registry, Singleton, Structure, Building a framework, Routing requests, Products and
Catcgorics: Product information, Category information, Structuring Content, Versioning,
Building products, categories, and content functionality, Routing products and categories,
Product Variations and User Uploads: Giving users choice, Giving users control, Shopping,
Enhancing the User Experience: The importance of user experience, Search, Providing wish lists,
Making Recommendations, Stock Checking, Customer's  Teed Back, Processing

Course Qutline; e

Basket, Cleaning the Basket, The Checkout and Order Process: The Process, Authentication,
Payment Method, Order Processed, Shipping and Tax: Shipping Mecthods, Shipping Costs,
Shipping Rules, Tracking, Tax Calculation, Discounts, Vouchers, and Referrals: Discount codes,
Purchasable Voucher Codes, Referrals, Checkout: Checkout process consideration, Order
[process revicw, Authentication & Confirmation, Taking Payment for Orders: I'aking payment.
’Paymem System, Payment gateway, Taking Payment Online, Taking payment offline, User
Account Features: Uscr Account Area, Changing Details, Viewing & Managing Orders,
Adminisiration: Dashboard, Managing Products and Categorics, Managing Orders, Customers,
Refunds, Voucher Codes, Shipping, Deploying, Sccurity, and Maintenance, SEQ.

Reference Materials (et use any other standard and latest booksj}:

l. PHP 5 E-commeree Development by Michael Peacock, Packt Publishing (January 20,2010).
ISBN-10: 184719964 X[ B]

E-Commerce, Kenneth Laudon and Carol Guercio Traver, 13th Edition, Pearson, 2017.
PHP 5 E-commeree Development, Michact Peacock, Packt Publishing, 2010. i
Introduction w E-Commerce, fetfrey I, Rayport, McGraw-Hiil, 2nd Edition. 2007.
Fleetronic Commerce, Gary Schneider, Course Technology; 12th {idition 2016

B

}

———

i

;(

ITDE-6212 Enterprise Systems

redit Hoars: 1 3 (3-0)
Contact Hours: | 3-0
re-requisites: | None

|
i
i
- S N

-
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Course ntroduction: B
This course on Enterprise Systems. offers an in~depth exploration of stratcgic implementation
and management, focusing on advanced business systems. Students will delve into the selection,
implementation, and practical utilization of modern ERP systems for effective enterprise
solutions,

0 . . oom
_CL Course Learning Qutcomes : B,] 0
No. Taxonemy

Understand Core concepis and components of enterprise
CLO-1 systems, role of enterprise systems in optimizing organizational | C2 (Understand)
processes.
Apply enterprise softwarc applications to address real-world
)CLO-z business challenges that enhance efficiency and effectiveness in | C3 (Apply)
organizational workflows,
Analyze the effects of enterprise systems on business processes, ,

_ _ N _ C4 (Analyze)
data management, and overall organizational siratcay.

JC LO-3

Course Qutline;

Introduction to Enterprise system management, Business Process Management and system

integration, Architecture and Platform of Enterprise systems, Enterprise Systems and

development lifecycle technology, Enterprise Systems and Business Process Re-enginecering,

implementation and strategies, Software and vendor selection, Operation and post-

implementation, Program and project management, Global, Ethics and security management,
Supply chain management, Customer Relationship management and its factor.

Reference Materials (01 use any other standard and latest books):

!, Enterprise Systems for Management, Published by PEARSON, Luvai . Motiwalla and Jeff
Thompson (latest edition} .

2. Modern ERP: Scicet, Implement & Use Today's Advanced Busincss Systems by Marianne
Bradford, tulu.com (latest edition). .

3. Business Process Management: Concepts, Languages, Architectures by Mathias Weske,
Springer: (latest cdition) '

4. Business Process Management Common Body Of Knowledge by Yvonne Lederer Antonucci,

[' et. al., CreateSpace Independent Publishing Platform (latest edition)

b e

I [TDE-6213 Mobile and Wireless Networks

|

& Credit Mours: |‘ 3(3-0)
i Contact Hours: | 3-0
| Pre-requisites: ! None

Course Introduction:

This course provides an in-depth exploration of mobile and wireless networks, covering
fundamental concepts, architectures, protocols, and practical applications. Students will gain a
. [comprchcnsivc understanding of the evolution of mobile technologics. wircless communication
| principles, and the challenges and opportunitics in the field.

CLO : Course Learning Qutcomes J| Bioom [

1/1:% i5iral
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No. ' i :i"axonomy'

CL.O-2

Understand Core concepts and components of mobile and
CLO-1 wireless network, wircless communication principles, and

architecture of cellular networks, including handover and C2 (Understand)
roaming concepts. - N

Apply wircless technologies by designing and implementing

secure WLANS with IEEE 802.11 standards and addressing real- C3 (Apply)

world challenges through the application of Mobile IP, IPv6,
Bluctooth, Zigbee, and PAN technologics.

Analyze networks by assessing the performance of transport
layer protocols in wireless environments, scrutinizing Wireless
CLO-3 Sensor Networks (WSNs), proposing energy-efficient | C4 {Analyze)
protocols, and critically evaluating chailenges for future
optimization.

Course Qutline:

L

| Applications and scenarios for PANs, Week 7-8: Mobile Network Protocols, Mobile 1P and

Overview of Mobile and Wircless Networks., Wircless Communication Principles, Radio
frequency spectrum, Modulation techniques, Signal propagation and channel capacity,
Challenges in wireless communication, Mobile Network Architecture, Cellular Network
Components, , Handover and Roaming Concepts, IEEE 802.11 Standards, Introduction to Wi-
Fi, 802.11a/b/g/n/ac standards, WLAN Architecture and Components, Security in WLANS,
Threats and vulncrabilitics, Best practices for sccaring Wi.ANSs, imerging security technologics
n WLANs, Personal Arca Networks (PANs), Bluctooth technology, Zighee technology,

IPv6, Mobile IP findamentals, IPv6 and its role in mobile networks, Transport Layer Protocols
in Mobile Networks, Transmission Control Protocol {TCP) in wireless environments. User
Datagram Protocol {UDP) in mobile networks, Optimization techniques for mobile networks,
Wireless Sensor Networks, Introduction to Wireless Sensor Networks (WSNs), Characteristics
and applications of WSNs, Scnsor node architceture and componcnts, Sccurity and lincrgy |
Efficiency in WSNs, Security challenges in WSNs, Energy-efficient communication protocols,
Mobile Network Management and Optimization, Mobile Network Planning and Optimization,
Coverage and capacity planning, Optimization techniques for mobile networks, Challenges and
Future Trends in Mobile and Wireless Networks, Emerging technologies (c.g., 6G}, Industry
challenges and rescarch directions, Real-world Lixamples of Suceessful Deptoyrments.

Reference Matcrials (or use any other standard and latest books):

I. Wireless Networking: Know It All By Praphul Chandra, Daniel M. Dobkin, Dan Bensky,
Ron Olexa, David Lide, Farid Dowla: Publisher: Newnes

2. Wireless Communications & Networks (latest Edition) by William Statlings. ISBN: |
0131918354, Revised in 2009, !

tad

. Wircless Networks: Design and Integration for L1LE, EVDO, HSPA and Wiman by Clint
Smith 3" edition ( 2014). ISBN-10: 0071819835
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ITDE-6214 Network Design and Management

Credit Hours; 3{3-0)
Coutact Hours: | 3-0
Pre-requisites: | None

Coursc Introduction;

This course provides a comprehensive understanding of network architecture and management.
Through a blend of theoretical foundations and practical applications, students enhance their
'| skills in designing, securing, and optimizing computer networks, preparing them for real-world
challenges in the field,

CLO Course Learuing Qutcomes Bloom
No. Taxonomy

Understand Network Design Principles by defining key concepts

CLO-1 and clucidating the fundamental clemcents that contribute to an | €2 (Understand)

cifficicnt, secure, and scalable network architecturc.

! Apply Network Management Strategies by implementing
actical : $ i ; ing

practical approaches for optimal performance and leveraging C3 (Apply)

CLO-2 network monitoring tools and protocols to address real-worid
challenges in network administration.
Aunalyze and Evaluate Network Architectures by assessing the
CLO-3 performance of diverse network structurcs, critically evaluating C4 (Analyzc)

strengths and weaknesses in existing networks, and proposing
! _improvements to enhance overall efficiency and security.

| Course Qutlinc: ]
Analyzing Business Goals and Constrainis: Using a Top-Down Network Design Methodology,
Analyzing Business Goals, Analyzing Business Constraints. Analyzing
Technical Goals and Tradeoffs, Scatability, Auvailability, Network Performance, Sceurity,
Manageability, Usability, Adaptability, Affordability, Making Network Design Tradeoffs,
Characterizing the Existing Internetwork: Characterizing the Network Infrastructure,
Checking the Health of the Existing Internetwork. Characterizing Network Traffic:
Characterizing Traffic Flow, Characterizing Traffic Load, Characterizing Tratfic Behavior,
Characterizing Quality of Service Requirements, Designing 2 Network Topology: Hicrarchical
Network Design, Redundant Network Design Topologics, Modular Network Design, Designing
a Campus Nctwork Design Topology, Virtual LANs, Wircless LANs, Redundancy and Load
Sharing in Wired LANs, Server Redundancy, Workstation-to-Router Redundancy, Designing
the Enterprise Edge Topology, Secure Network Design Topologies, Designing Models for
Addressing and Numbering: Guidelines for Assigning Network Layer Addresses, Designing a
Model for Naming. Selecting Switching and Routing Protocols: Making Decisions as Part of the
fTop Down Network Design Process, Sclecting Switching Protocols, Selecting Routing
Protocols, IP Routing, Developing Network Security Strategies: Network Security Design,
1 Security Mechanisms, Modularizing Security Design, Developing Network Management
Strategies: Network Management Design, Network Management Architectures. Sclecting
Network Management Tools and Protacols, Physical Network Design: Sclecting T'echnologics
and Devices for Campus Networks: LAN Cabling Plant Design, LAN Technologics, Selecting
Internetworking Devices for a Campus Network Design, Example of a Campus Network Design,
Selecting Technologies and Devices for Enterprise Networks: Remote-Access Technologies,
Sclecting Remote-Access  Devices  for  an Enterprise,  WAN Technologics,
I'xampic of a WAN Design, Testing Network Design: Using Indusury Tests, Building and
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|

I'esting, Prototype Network System, Writing and Implementing a Test Plan for Network Design,

Tools for Testing a Network Design, Optimizing Network Design: Optimizing Bandwidth Usage
with P Multicast Technologies, Reducing Serialization Delay, Optimizing Network
Performance to Meet Quality of Service Requirements, Cisco [0S Features for Optimizing
Network Performance. Documenting Network Design: Responding to a Customer*s Request for
FProposal, Contents of 2 Network Design Document,

' Reference Materials (or use any other standard and latest bools):

I. Top-Down Network Design by Priscilla Qppenheimer, Cisco Press; 3rd Edition {September

' 3, 2010). ISBN-10: 1587202832 (TB1)

) 1+ 2, Networking Systems Design and Development by Lee Chao, CRC Press; Ist Edition
(December 21, 2009). ISBN-10: 142009159X (TR2)

3. Networks: Design and Management by Steven Karris, Orchard Publications (August
2002). ISBN-10: 0970951140 :

4. Network Design: Management and Technical Perspectives by Teresa C. Piliourasand
KornelTerplan, CRC Press (August 19, 1998). [ISBN-10: 0849334047

ITDE-6215 Routing and Switching

Credit Hours: |3 {3-0)
Contact Hours: | 3-0
Pre-requisites: | Nonc

Course Introduction:

This coursc introduces the fundamentals of networking. The students will gain cxpertisc in
designing, configuring, and troubleshooting networks using routers and switches. They will
'| acquire the skills essential for building robust and efficient communication infrastructures in the
ever-evolving world of IT.

CLO Course Learning Qutcomes Bloom
No. . Taxonomy _
'CLO-I Understand the switching details and mechanism C1 (Knowledge)
H CLO-2 Understanding of the architecture and operating principle of | C2 (Understand)
‘ P router o o
| CLO-3 | Operations of wireless LANs, WANs C2 (Understand)
j} L CLO-4 I| 53111'}13“:0“:-5-' and cllccliveness o routing  protocols  and C3 (Apply)
N igurations o

Course Qutline: U
I Ethernet Basic: ithernet Layer 1, Ethernet Layer 2, Switching and Bridging Logic, SPAN and
RSPAN. Virtual LANs and VLAN Trunking: VLANs, VLAN Trunking Protocols, VLAN
Trunking: ISL and 802.1Q, Configuring PPPoE, Spanning Tree Frotocol 802, 1d Spanning Tree
1 Protocol. Optimizing Spanning Tree, Protecting STP, Troubleshooting Complex Layer 2 Issues.
1P Addressing: IP Addressing &Subnetting, CIDR, Private Addressing, and NAT. [P Scrvices:
ARP, Proxy ARP, Reverse ARP, BOOTP, and DGCP; HSRP, VRRP,and GLBP; Syslog, Web
Cache Communication Protocol, Implementing and Using: IP-SLA, NetFlow, Router IP Traffic
IExport, FTP, Embedded Event Manager, Remote Monitoring, TFTP Server, Secure Copy
[Protnco}, HTTP and HTTPs Access, Telnet Access, SSH Access. IP Forwarding (Routing}: [P
||F0rwardi.ng, Multi-layer Switching, Policy Routing, Oplimized lidge Routing and Performance
i
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| Protocols, LAN- Specific Issues with PIM-DM and PIM-SM, Sparse-Mode Routing Protocols,

|

Routing. EIGRP: Basic States, EIGRP Convergence, EIGRP Configuration. OSPF: OSPF-}
Database Exchange. OSPF Design and LSAs. OSPF Configurations, Virtual Link Configuration,
Configuring OSPF Authentication, OSPF Stub Router Configuration. IGP Routing: Routing
Map, Prefix Lists, and Administrative Distance; Router Redistribution, Router Summarization,
Default Routes, Troubleshooting Complex Layer 3 Is-sues. Fundamentals of BGP Operations:
Buitding BGP Neighbor Relationships, Building the BGP Table, Building the IP Routing Table.
BGP Routing Policies: Routing Filtering and Routers Summarization, BGP Path Attributes and
the BGP Decision Processes, Configuring BGP Policies. Wide Area Network: Point-to-Point
Protocol, Frame Relay Concepts, Frame Relay Configuration. [P Multicasting: Need of
Multicasting, Multicasting [P Addresses, Managing Distribution of Multicast Traffic with
IGMP, LAN Multicast Optimizations, {P Multicast Routing: Basic, Dense-Mede Routing

Refercnce Matcerials (or use any other standard and latest books):

I. CCIE Routing and Switching Certification Guide (4th Edition) by Wendell Odom, Rus Healy
and Denise Donohue, Cisco Press; 4th Edition
2. Packet Guide to Routing and Switching by Bruce Hartpence, O'Reitly Media (September 3,

2011). ISBN-10: 1449306551
3. CCIE Routing and Switching v4.0 Quick Reference by Brad Ellis, Jacob Uecker and Steven
Means, Cisco Press (October 4, 2010). ASIN: B00452V450

) f"oursc [ul:odutt:on

llDL 67] S Web3 and Blockchaln bundamcnla[s

Credit Hours: 3 (.J 0)

Contact Hours: | 3-0
Pre-r equmtes Nonc

This course introduces Web3 and Blockchain, offering a deep dive into decentralized
rechnologies that redefine online interactions and secure data practices. Explore the foundations
and applications of blockchain, gaining insights into the transformative potential of Web3 in
shaping the future of digital ecosystems.

|
SL() Course Learning Qutcomes BIO_Om
Na. Taxonomy
Understand  blockchain  fundamentals,  including  the
CLO-1 technology's decentralized nature, cryplographic principles, | C2 (Understand}
_|...and its transformative potential for various industries. B
Acquire hands-on experience in developing smart contracts,
CLO-2 interacting with decentralized applications, and exploring real- | C3 (Apply)
! world use cases of blockchain technology.
‘ Analyze the ethical, legal, and societal implications of Web3
i CLO-3 and blockchain, contributing to informed decision-making in | C3 (Analyze)

| this cvolving landscapce. !

Course Quiline:

Introduction to Blockchain Technology, Cryptocurrencies and Tokenization, Decentralized
Applications {Dapps}, Smart Contracts Development, Web3 Architecture and its components,
Decentralized [dentity and Authentication, Blockchain Consensus Mechanisms, Decentralized

[
| |
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Finance (Dt,Fl) IIllLI‘OleablllW and Standards, Prlvacy “and @cbuuly in Web3, Web3 Usc Cases
and Applications, Future Trends and Developments.

Reference Materials {(or use any other standard and latest books):
1. Mastering Bitcoin: Unlocking Digital Cryptocurrencies” by Andreas M. Antonopoulm
2. Blockchain Basics: A Non-Technical Introduction in 25 Steps” by Daniel Drescher.
3. Blockchain Revolution: How the Technology Behind Bitcain and Qther Cryptocurrencies is
Changing the World" by Don Tapscott and Alex Tapscolt.
4. The Age of Cryptocurrency: How Bitcoin and Digital Money are Challenging the Global
Economic Order” by Paul Vigna and Michael J, Casey.

i e

[TDE-6216 Network Security

Credit Hours: | 3 (3-0)
Contact Hours: | 3-0
Pre-requisites: | None

Course Introduction: o §
This module aims 1o develop core compeltencics in the ficlds of Network security and offer the
opportunity of learning the current network security landscape, understanding current threats and
vuinerabilities and examining ways of developing effective countermeasures. It also provides a
brief overview to network forensics for analyzing network traffic for the purposes of information
athering, legal evidence, or intrusion detection.

CLO - Bloom
' No. C(E_rse Learning Outcomes Taxonomy
CLO-1 To be ab‘lte to understand network security threats and methods C2 (Understand)
| for security networks
CLO-2 To be able to secure wired networks by deploying vartous C3 (Apply)
P methods -
t F
CLO-3 To bc ablu.. to sccure wireless networks by deploying various C; (Apply)

Course Qutline:

An introduction to network security, Networking Concepts and Protocols, Network Threats and
Vulnerabilities, Network Security Planning and Policy, Access Control, Defense against
Network Attacks, DOS and DDOS detection and prevention, Firewalls, Intrusion Detection and
Prevention Systems. Antivirus Filtering, Naming and DNS Security, DNSSEC, IP security.
Secure Sockets Laver. VPN, Packet Sniffing and spooling. Honeypot, Ethernet Security, |
Wireless Security, Wircless Attacks, Wireless LAN Sceurity with 802,111, Wircless Sccurity
Protocols, Wireless Intrusion Detection, Physical access and Security, Tor Network. Network
Forensics. Defense against Network Aftacks. e

Reference Materials (or use any other standard and latest books):,

1. Network Sceurity Asscssment: Know Your Network by Chris McNab, 3rd Edition or latest.
2. Corporate Computer Security, by Randall J. Boyle, 3th Edition
+ 3. Bulletproot Wireless Security by Praphul Chandra
4. Network Sceurity Essentials: Applications and Standards by William Stallings, 3 LEdition
or Latest
5. Cryptography and Network Security Principles and Practices by William Stallings, Latest
Edition
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| CLO Course Learning Outcomes Bloom

No. : Taxonomy

CLO-1 To deyc—_:lop knowledge about forenisic law, standards, regulations C2 (Understand)
and ethical values

CLO-2 To bF: al?!e to condu_ct digitai forensics for multiple platforms and C3 (Apply)
applications by various tools

‘ CLO-3 To bff able to generate repoa:ts based on digital forensic tools for C3 (Apply)
security systems and platforms

Pre-requisites: | None

, ITDE-6217 Digital Forensics

Credit Hours: |13 (3-0)
Contact Hours: | 3-0
Pre-requisites: ‘ Nong

Course Introduction:

This course is an introduction to computer forensics and investigation. It provides an
understanding of how to conduct investigations to correctly gather, analyze and present digital
evidence to different audiences. 1t also outlines the tools to locate and analyze digital evidence
on a varicty of devices, how to keep up to datc with changing technologics, and laws and

-regulations in digital forensics. _ e

Course Queline:

An introduction 1o Digital Forensics; use of digital forensics: Key technical concepts; Challenges
in Digital Forensics ; The Difference between Computer Experts and Digital Forensies Experts;
Investigative Process Methodologies ; Education, Training, and Awareness; Laws, Standards,
and Regulations; Ethics and Professional Conduct; Digital Evidence Management; Collecting
evidence: Antiforensics; Network forensics; Mobile and Embedded Forensics; Cloud forensics;
[nterner Forensics; social media forensics; Investigation Methods for Collecting Digital
Lvidence: Digitai Forensic Readiness: Digital forensics wols: Discovery ol Computers and
Storage Mcedia; Discovery ol Audio/ Video Fvidence; Data Visualization: Data Sources;
Graphing and Charting; Analyzing Data; Pata Distributions; Analysis Scenarios; Data
Visualization Tools.

Reference Materials (or use any other standard and latest books):

1. The Basics of Digital Forensics: The Primer for Getting Started in Digital Forensics by John
Sammons. 2nd Edition or latest

2. Digital Forensics and Incident Responsc : Incident Response ‘I'echniques and Progedures to
Respond to Modern Cyber Threats, 2nd lidition

3. Guide to Digital Forensics : A Concise and Practical Introduction by Joakim Kévtestad (latest
edition)

ITDIE-6218 UL/ UX Designing

Credit Hours: 3(3-0)
Contact Hours: ! 3-0

!__(_jgursc Introduction: ]
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[n this course, students will learn to crafl scamless user cxperiences and visually stunning
interfaces through hands-on projects, industry best practices, and design thinking principies. This

{|will elevate their skills and embark on a journey to shape the future of digital interactions.

ICLO o . Bloom

No.  |CourscleanmiugOuteomes | Taxonomy

CLO-1 Cre_ate prototypesf of mebile, tablet_ and wel? user experience C2 (Understand)
designs bascd on industry user experience design principlcs.

CLO-2 Critique existing user expericnce designs. C3 (Apply)

CLOS3 .Des;gn ‘ effcctive and useable mobile, tablct and web C3 (Apply)
applications.

CLO-4 {‘Js‘c m.dp;trx standard user experience design processes and Lools_ C4 (Analyze)

- i for prototyping. A -

Course Qutline: i
Introduction to UI/UX Web Designing. Exploration of principles and practices essential for
designing effective and user-centric web interfaces and learning key tools and software. The
course covers user research, persona creation, and the importance of data-driven design
decisions. Hands-on modules detve into wireframing, prototyping, and visual design principles,
cnsuring participants develop skills in creating acsthetically pleasing and functional websites.
Responsive design coneepts are emphasized for designing across various devices, and interaction
design principles are explored to create engaging user experiences. Usability testing
methodologies and collaboration with stakeholders, including deveiopers, providing a hotistic
understanding of the design process. Then a final project, to apply knowledge to a real-world
scenario. '

| Refoerence Materials (or usc any other standard and latest books): _
l. Don't Make Me Think, Revisited: A Common Sense Approach to Web Usability, Steve latest

edition

The Design of Everyday Things, Don Norman, latestEdition
A Project Guide to UX Design: For User xperience Desigrers in the Field or in the Making,
| Russ Unger and Carolyn Chandle (latest edition)

(RN

|] CSDC-6202 Computer Architecture
|lCredit Hours: | 3 (3-0)

:!l{.".ontacl' Hours: 3-0

| Pre-requisites: None

i
F— —m P S

Course Introduction: B
This course delves into the fundamental principles and intricacies of computer architecture,
offering a comprehensive understanding of sysiem organization and design. Through theoretical
exploration and practical application, studenis will explorc the intricate interplay belween
hardwarc and sofiware components in moderr. computing systems. Limphasizing foundational
| concepts and emerging trends, this course equips learners with the knowledge necessary to
analyze, design, and optimize computer systems for diverse computational tasks.

4o ) . Bloom
CLO No. ' Course Learning Outcomes o
| I e e L - | Taxenomy
| CLO-] | Understand structure ‘and behavior of Lhe various functional | C2
AR
7 | modules of the computer. [ (Understand) |
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How these structure and behavior interact to provide the
. L C3 (Solve)
processing needs of the user

CLO-2

Course Outline:

i Memory. Memory Management, [nput/Output and Storage System: /O and Performance,

|{Embedded Hardware & Embedded Software. . o

Introduction o a Simple Computer: CPU Basics and Organization, The Bus, Clock, The
InpuvOutput  Subsystem, Memory Organization and Addressing, [nterrupts, MARIE,
Instruction Processing, Hardware vs Micro-programmed Control, Real-World Examples of
Computer. Architectures: Intcl & MIPs Architecture, Instruction Set Architecture: Instruction
Format, [nstruction Types, Addressing, Instruction Pipelining, ISAs — Intel, MIPS, Java Virtual
Machine, Micro-architecture: Single-Cycle Processor, Multicycle Processor, Pipeline
Processors, DDL Representation, Exceptions. Advanced Micro-architecture: Deep Pipelines,
Branch Prediction, Superscalar Processor, Out-of-Order Processor, Register Renaming, Single
Instruction Multipic Data, Multithreading, Homogencous Multiprocessing, Hetcrogeneous
Multiprocessor. Memory: Types of Memory, The Memory Hierarchy, Cache Memory, Virtual

Amdahl's Law, 1/O architectures, Data Transmission Modes, Magnetic Disk Technology.
Optical Disk Technology, Magnatic Tape, RAID, Future of Data Storage. Alternative
Architectures: RISC Machines, Flynn's Taxonomy, Parallel and Multiprocessor Architecturc,
Alternative Parallel Processing Approaches, Quantum .Computing. Embedded Systems:

Reference Materials (or use any other standard and latest books):

. Digital Design and Computer Architecture & Organization by David Harris and Savah
Harris, Morgan Kautmann; 2ndEdition (August 7, 2012). ISBN-10: 0123944244

2. Essentials of Computer Organization and Architecture by Linda Nuil and Julia Lobur,
Jones & Barilett Learning; 3rdEdition (December 17, 2010)
3. Computer Architecture & Organization: A Quantitative Approach (Fifth Edition) by John

L. Hennessy and David A. Patterson, Morgan Kaufmann: 5thEdition {September 30,2011).
ISBN-10: 012383872X i

4. Digital Design and Computer Architecture & Organization by ID. M. Harris and S. L. -'
Harris and Morgan Kaulimann, Morgan Kaulfmann; 1stEdition (March 16, 2007). 1ISBN-10;
0123704979

CSDC-5101 Theory of Automata

Credit Hours: | 3 (3-0)
Contact Hours: J 3-0
|Pre-requisites: | None

' Course Introduetion:

- machinery that powers modern computing systems.

This course helpa the students delvmq into the theoretical foundations of conumlﬂmn and
automata theory. It uncovers the principles behind formal languages, regular expressions, finile
aulomata, and Turing machines, gaining insights into the theoretical underpinnings of computer
science. They will immerse themselves in the study of computation, algorithms, and the abstract

...

 CLO . _ Bloom
~ Course Learning Outcomes
' Ng., ' Taxonomy
| o . ! Fundamental concepts of automata theory and formal languages E
CLG-1 | k ¢ > 1 Cl (E\nowkdgu !

_1.to form basic modcls of computation which provide foundation
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I [of many branches of computer science, e.g. compilers, sofiware

engineering, concurrent systems.

Course Qutling: .

Introduction to Automata: The Methods and the Madness, Introduction to Formal Proof,
Inductive Proofs, the Central Concepts of Automata Theory. Finite Automata: Introduction of
Finite Automata, Deterministic Finite Automata, Nondeterministic Finite Automata, Finite
Automata with lipsilon Transitions. Regular ixpressions and Languages, Regular Expressions,
Finite Automata and Regular Lxpressions, Applications of Regular Expressions, Algebraic Laws
for Regular Expressions. Properties of Regular Languages, Proving Languages Not to Be
Regular, Closure Properties of Regular Languages, Decision Properties of Regular Languages,
Lquivalence and Minimization of Automata. Context-Free Grammars and Languages: Context-
Free Grammars, Parse Trees, Applications of Context-Free Grammars, Ambiguily in Grammars
and lLanguages. Pushdown Automata: Definition of the Pushdown Automaton, the Languages of

i

| a PDA. Equivalence of PDAs and CFGs, Deterministic Pushdown Automata. Properties of

Context-Free Languages: Normal Forms for Context-Free Grammars, The Pumping Lemma for
Context-Free Languages, Closure Properties of Context-Free Languages, Decision Properties of
CFLs. Introduction to Turing Machines: Problems That Computers Cannot Solve, The Turing
Machine, Programming Techniques for Turing Machines, Extensions to the Basic Turing
[Machine. Restricted Turing Machines, Turing Machines and Computers. Un-decidability: A
Language That Is Not Recursively Enumerable, Un-decidable Problem That Is RE, Un-decidable
Problems About Turing Machines, Posts Correspondence Problem, Other Un-decidabie
Problems. Intractable Problems: The Classes P and NP, an NP-Complete Problem, A Restricted
- Satisfiability Problem, e

‘Reference Materials (or use any other standard and latest books):
1. Introduction to Automata ‘Theory, Languages, and Computation by J. tlopcroft, R. Motwani,
and J. Uilman, 3rdEdition, 2006, Addison-Wesley.
2. An [nroduction to Formal Language and Automata by Peter Linz, Jones & Bartlett Pub; 4th
Edition (2006). ISBN-10: 0763737984 '
3. 3. Automata and Formal Languages: An Introduction by Decan Kelley, Prentice !Hall (1995),
ISBN-10: 0134977777

CSDC-6201 LIC] & Computer Graphics

Credit Hours: [ 3(3-0)
Contact Hours: 3-0

IPre-requisites:

[ ;

None

. b

This course examines the dynamic intersection of Human-Computer Interaction (HCI) and
Computer Graphics, probing the symbiotic relationship between user experience and graphical
representation in digital interfaces. Exploring principles of visual communication, interaction
design, and perceptual psychology, this course navigates the intricate landscape of designing
compelling and intuitive user interfaces. Through theoretical discourse and practical exercises,
students will gain insights into optimizing user engagement and usability in interactive systems
through elfective graphical representation and interaction paradigms.
|

. I
+ CLO No. , Course Learning Qutcomes f B‘loom ,
S —— SO .| Taxonomy
‘ CLO-T ! xplain context of HCI and different measures {or evaluation j C2
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Apply the principles of good design for people from the C3{Appl\)

CLO-2 1 perspective of age and disabilitics.

Analyze techniques for user-centered design for a medium sized | C2

CLO-3 software. (Understand)

Course Qutline:

| [teration and prototyping. HCl in the software process: The sofiware life cycle, Usability

| decision support systems, Shared applications and artifacts, Frameworks for groupware,

(Finding things, Web technology and issucs, Static web content, Dynamic web content.

The human: Input-output channels, Human memory, Thinking, Emotion, Individual differences,
Psychology and the design of interactive systems. The computer: Text entry devices,
Positioning, pointing and drawing, Display devices, Devices for virtual rcality and 3D
interaction, Physical controls, sensors and special devices. Paper: printing and scanning,
Memory, Processing and networks. The interaction: Models of interaction, Frameworks and
HCI, Ergonomics, Interaction styles, Elements of the WIMP interface, Interactivity, The context
of the interaction, Experience, engagement and fun. Interaction design basics: What is design?
The process of design, Uscr focus, Scenarios, Navigation design, Screen design and layout,

engineering, lterative design and prototyping, Design rationale. Design rules: Principles to
support usability. Standards, Guidelines, Golden rules and heuristics, HCI patterns.
Implementation support: Elements of windowing systems, Programming the application, Using
toolkits, User interface management systems. Evaluation techniques: What is evaluation? Goals
ol evaluation, Evajuation through expert analysis, Evaluation through user participation,
choosing an cvaluation method. Universal design: Universal design principles. Muiti-modal

interaction. Designing for diversity. User support: Requirements of user support, Approaches to .

user support. Adaptive help sysiems, designing user support systems, Task analysis: Differences
belween task analysis and other techniques, Task decomposition, Knowledge-based analysis,
Entity—relationship-based techniques, Sources of information and data collection, Uses of task
analysis. Dialog nowations and design: What is dialog? Dialog design notations, Diagrammatic
notations, Textual dialog notations, Dialog semantics, Dialog analysis and design. Models of the
system: Standard formalisms, Intcraction models, Continuous bebavior. Modeling rich
tteraction: Introduction, Status--event analysis, Rich contexts, Low intention and sensor-based
interaction. Groupware: Groupware systems, Computer-mediated communication, Meeting and

implementing  synchronous  groupware. Ubiquitous computing and augmented  realitics:
Ubiquitous computing applications research. Virtual and augmiented reality, Information and :
data visualization. Hypertext, multimedia and the World Wide Web: Understanding hyperiext,

Reference Materials (or use any other standard and latest books):
f

I'tuman-Computer Interaction by Alan Dix, Janet E. Finlay, Gregory D. Abowd. Russcil
Beale, Prentice {lall; 4th Edition (October 20172). i
Desigring the User Interface: Strategics lor Cffective [uman-Computer Interaction. ;
Ben Shneiderman and Catherine Plaisant. 6th Ed. Pearson ne. 2016. j
3. Designing Interactive Systems: A Comprehensive Guide to HCL, UX and Interaction :
Design, Benyon. D. 3rd Ed., Pearson. 2013 f

|
[

=]

ot

4. About Face: The Essentials of Interaction Design, Alan Cooper, Robert Reimann, David

Cronin, Christopher Nocssel, 4th Ed, Wiley. 2014
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CLO . Bloom

No. Course Learning Qutcomes Taxonomy

CLO-1 DISCL‘ISS.. diffcrent architectures & framework for Mobile C1 (Knowledec)
~. .. [ Application development. o )T EOREESE

L ooz Develop l‘llObl].C apphcatxons' using cuwrrent  software C3 (Apply)

T development environments. ]

CLO-3 Com'parfe the different performance tradeoffs in mobile C3 (Apply)

application development.

CSDI-6202 Mabile Application Deve fopment [~

Credit Hours: 3 (3-0)
Contact Hours: | 3-0
‘Pre—req uisites: | None

HCpurse Introduction:
Mobile Application Development I equips learners with fundamental skills to create responsive
and Tealure-rich mobile applications. Explore key concepts in UVUX design, programming, and
mobile platforms, fostering proficiency in app development. Gain hands-on experience Lo launch
their journey into the dynamic realm of mobile application creation.

| Course Gutline; o
What is Android? Obtaining the Required Tools. Installing and Configuring the Android SDK i
Manager, Creating Your First Android Application, Anatomy of an Android Appiication. The
i3ig Picture, How 1o Get Started, Your First Android Projeet, A bit About Lclipse. Lnhancing
Your First Project. Understanding Activities, Linking Activities Using Intents, - Fragments,
Calling Built-in Applicaiions Using Intents, Displaying Neotifications. Understanding the
Components of a Screen, Adapting to Display Orientation, Managing Changes to Screen
Orientation, Utilizing the Action Bar, Creating the User Interface Programmatically, and
Listening for Ut Notifications. Using Basic Views, Using Picker Views. Using List View (o
Display Long t.ists, Understanding Specialized Fragments. Using Image Views to Display
Pictures, Using Menus with Views, Analog Clock and Digital Clock Views. Saving and Loading

User Preferences. Persisting Data to Files, Creating and Using Databases, Sharing Data in l
t Android, using a Content Provider, Creating Your Own Content Providers. Using the Content |

i Provider. Sending SMS Messages Programmatically. Getling Feedback afier Sending a |

Message, Scnding SMS Messages Using Intent, Receiving SMS Messages, Sending Ii-mail. J
Displaying Maps, Getting Location Data, Monitoring a Location, Building a lLocation Tracker, !
Consuming Web Services Using HTTP, Accessing Web Services Using the Get Method,
Consuming JSON Services, Sockets. Programming. Creating Your Own Services, Establishing |
;[Communication between a Service and an Aclivily, Binding Activities to Services, ,
f]_[.lndcrstanding Vhreading. Android gamcs Development, Publishing Android App]icatinns.]
i Handling Telephone Calls, Fonts.

Reference Materials (or use any other standard and latest books): |
1. "Android Programming: The Big Nerd Ranch Guide” by Bill Phillips and Chris Stewar( - A
comprehensive guide for Android app development with hands-on examples and practical
insights.

Profcssional Android application development, Relo Meicr, Wrox Programmer (o
Programmer, 2015, _

o
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React Native in Action by Nader Dabit - A valuable resource for those interested in cross- |
platform mobile app development using React Native, offering practical guidance and
examples,
4. Flutter in Action by Eric Windmill - A comprehensive book for Ieaming Flutter, Google's Ul
toolkit for building natively compiled applications for mobile, web, and desktop.
5. Android Programming: The Big Nerd Ranch Guides, Phillips, B. & Hardy, B., 2nd Edition,
2014,

Lad

CSDE-6205 Web Engincering

Credit Hours: ] 3(3-0)
Contact Hours: ! 3-0
Pre-requisites: | None

Course Introduction:

In this course students will dive into the world of "Web Engineering,” where creativity mects
technology in crafting dynamic and responsive web solutions. This course will guide them
| through the intricacies of designing. developing, and deploying websites, covering essential
technologies, frameworks, and best practices. They will learn the art of building robust and user-
friendly web applications for the modem digital landscape.

gio Course Learning Qutcomes "li)_::&?)]::omy

CLO-1 | Discuss how web standards impact software development. C1 (Remember)
CLO2 [deseribe the constraints that the web puts on developers. C2 (Undersiand)
_E-E(_;;“_ Design and Implement a simple web application. I3 “\D;JIW__—
CLO-4 ;i;:;;!c;:dan existing web appiicanun against a curremt web '- 43 (Analyze)

Course Qutline; e
Web programming languages (c.g., [ITMLS, CSS 3, Java Script, PHP/ISP/ASP.Net). Design
principles of Web based applications, Web platform constraints, Software as a Scrvice (SaaS).
Web standards, Responsive Web Design, Web Applications, Browser/Server Communication,
1 Storage Tier. Cookies and Sessions. Input Validation. Full stack state management. Web App
Sccurity - Browscr Isolation, Network Attacks, Scssion Attacks, Large scale applications.
Performance of Web Applications. Data Centers, Web Testing and Web Maintenance.

{Reference Materials (or use any other standard and latest books):

. Web Engineering, Rajiv Chopra, Prentice-Hall of India, 2016

2. Web Iingineering, [milia Mendes and Nile Mosiey, Springer Verlag, 2010,

JI 3. Web Engineering: A Practitioners’ Approach, Roger S. Pressman. McGraw Hill, 2008. |
4. Dynamic HTML: the Definitive Reference: A Comprehensive Resouree for XIHTMIL, CSS. ;

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

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

ih
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SEDC-6202 So ﬁ\]fﬁl"cﬁz-h!';rgjgb'i'R}J..‘énagcmcnt

Credit Hours: 3
Contact Hours: | 3-0
Pre-requisites: | None

fCoursc Introduoction:

]!n Software Project Management course students will navigate the intricate landscape of
planning, execution, and control in software development projects. This course will equip them
with essential skills to lead teams, manage resources, and ensure the successful delivery of
software projects on time and within budget. The students will comprehensively cxplore project
management principles tailored for the dynamic realm of sofiware development.

CLO Course Learning Qutcomes Bloom

No. Taxonomy

Izxplain principles of the project lifecycle and how to identify
CLO-! opportunitics to work with leamers on refevant and appropriate | C2 (Understand)
_project scenarios to share this understanding. |

Critically evaluate and discuss the issues around project
CLO-2 management and its application in the real world with course | C3 (Apply)
participants and learners

Choose project management techniques for IT projects to
nitiate, plan, exceute and evatuate a project and work in teams C3 (Apply)

CLO-3 to create & project plan for a project scenario that includes key
tasks, critical path, dependencies and a realistic timeline.
[C[.O-4 Present strategies for gaining confidence in managing projects C3 (Apply)

through simple project planning examples.

Course Qutline:
Introduction: Software Project Versus Other Type of Projects Dimensions of a Software Project,

Activities in SPM, Setting Goals & Objectives, Business Case, Significance of Processes, Project
¥s. Program Management. Introduction of PM Tools, PMI[‘s Knowledge Arcas, Technical
Fundamentals in SPM, Lifccycle Relationships, Classic Mistakes Product-Process-Pcoples-
Technelogy Mistakes PMI Framework, PMI Process Groups: Process Initiating Process Group.
Planning Process Group. Executing Process, Process Monitoring and controlling. Closing
| Process  Group, Project  Charter, Statement of Work, Understanding  Organizations.
Organizational Structures, Functional -Project ~Marrix, Organizational Impact on Projects.
Identifying stakeholders: Define Responsibilities, Authority Relationships, . Position
Qualifications. Project Planning: Project Selection, Project Scope, Project Infrastructure,
Analyze Project Characteristics, Identify Project & Product Activities, Work Break Down
iStructure.  Project  Evalualion: Strategic  Assessment, Technical Assessment. Fconomic
|Assessment, Project Portiolio Management, Cost-Benefit Analysis, Cash Flow Forccasiing,
Cost-Beneitt  Evaluation  Techniques,  Procurement Management.  Procuremenl  Tools
&Technigues, Types of Contracts. Selection of an Appropriate Approach in Project: Choosing
Technologies, Technical Plan, Waterfall Model, V-Model, Spiral Model, Software Prototyping,
incremental Delivery, Agile Process Model: Dynamic Systems Development Method, [xtreme
Programming, Sclection of Most Appropriale Process Model. Software L'ffort Estimation: Work
Breakdown Siructure (WBS) and Its Types. Estimation Problems, Softwarc £stimation
Techniques: Expert Judgment. Estimating By Analogy, LOC, Function Point Estimation, and
COCOMO. Activity Planning: Project and Activities, Sequencings and Scheduling Activities,
Network Planning Models, Formulation of Nerwork Model, Adding the Time Dimensions. The |
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1 Actvities Project, AOA, GanttChart, (Installation & Configuration of Software Tools like MS-

3. Applied Software Project Management by Andrew Stellman and Jenmfer Gleene O'Reilly

Credit Hours: | 3 (3-O)
1 Contact Hours: | 3-0
| Pre-requisites: None

Forward Pass, The Backward Pass. ldentifying the Critical Path. Identifying the Critical |

Project). Risk Management: Categories of Risks, A Framework for Dealing with Risks,
Lvaluating the Risks to the Schedule: PERT, Importance of Risk, Types Of Risk, Risk
Identification Tcchniques, Project Risk and Change Management. Risk Control, RMMM,
Configuration Management & Maintenance, BEnvironment for Configuration Control,
Configuration Control vs. Version Control. Resource Allocation: Nature of Resources,
Identifying Resource Requirements, Scheduling Resources, Resource Scheduling Techniques.
Monitoring & Control: Creating Framework, Collecting Data, Visualizing Progress, Cost
Monitoring, Farned Value, Change Control. Review and Evaluation: Determining Satisfaction
of Requirements, Reviewing And Evaluating Performance, Project Closure:  Project
Documentation, CutoverfMigl'ation, Quality Standards, Project Closing. Challenges of
Quisourcing in Project Management, Presentations

Reference Materials (or use any other standard and latest books):

I. Software Project Management by Bob Hughes and Mike Cotterell, McGraw-Hill Educatlon

. 5th Edition (2009). ISBN-10: 0077122798

2. A Guide 10 the Project Management Body of Knowledge, 3rdiidition (PMBOK Guides).
ISBN-13: 978-19306994 58

Media; 1st Edition (2005}, ISBN-10: 0596009488
4. Softwarc Project Survival Guide (Pro -- Best Practices) by Steve McConnell, Microsoft
Press; IstEdition (1997), ISBN-10: 1572316217
3. Magstering Software Project Management: Best Practices, Tools and Techniques by Murali
I K. Chemuturi and tThomas M. Cagley Jr., ). Ross Publishing (2010). ISBN-10: 1604270349
6. Lffective Project Management: Traditional, Agile, ixtreme by Robert K. Wysocki, Wiley;
oth Edition (2G1 1) ISBN-10: 111801619X
| 7. The Soflware Project Manager's Handbook - Principles thar work at work by Dwayns
Phillips, 2ndEdition, IEEE Computer Society Press and Wiley Inter-science, 2004. 1SBN 0-
471-67420-6

SEDC-6204 Software Requirement Engineering

_Course Introduction:

This course detves into the critical discipline of Software Requ:rementq Engmeermg, ‘which
serves as the cornerstone of successful software development projects. By elucidating
methodologies for cliciting, analyzing, and managing softwarce requirements, this course equips
; siudens with the necessary Lools 1o bridge the communication gap hetween stakeholders and
| developers, Through theoretical exploration and practical case studics. varticipants wili master
techniques tor specifying, validating, and evolving requirements to ensure the delivery of
software systems that meet user needs and expectations.

CLO Course Learning Qutcomes Bloom
NNo. _ Taxonomy
CLO-1 To understand Issues in  Requirements Engineering. to 2 (Unclu qtand}

.. | understand and apply Requirements Engineering Process, | 7'
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o understand and usc Requirements Clicitation and C2 (Understand)

l .
CLO-2

Specification, ]
1 CLO-3 To understand and use Formal Techniques, C2 (Understand)
CLO-4 l'o Hndcrsl;md modeling and analysis of Non-Functional C2 (Understand)
Regquirements.
CLO-5 Manage and control changes in Requirement C2 (Understand)

Course Qutlinge:

Requirements Engineering (RE): Essential Software Requirement. Bad Requirements,
Characteristics and Benefits Reguirement Engineering, Requirements from the Customer’s
Porspective. RIE Processes: Requirements Elicitation, Requirements Analysis, Requircmonts
Specitication, Requirements Validation, Requirements Management, and Requircments
Development Process. The Requirements Analyst Role, Tasks, Essential Skills & Knowledge,
Defining the Vision through Business Requirements, Vision and Scope Document. Dealing with
Customers: Elicitation Techniques, Interviews. Surveys, Workshops, Classifying Customer
foput, Incompicte Requirements (Finding Missing Requirements), Prototypc  Catcgorics
{Throwaway, cvolutionary, paper and electronic), cvalvation, Risks, Validating the
Requirements: Requirements Review and Inspection, Requirements Review Challenges,

'| Acceptance Criteria. Documenting the Requirements: The Software Requirements Specification,

Labelling. Dealing with Incompleteness, User Interfaces and the SRS, A Software Requirements
Specification Template, ‘The Data Dictionary, Non Functional Requircments: Software Quality
Auributes: Defining, Performance Requirements, Defining Non-functional Requirements Using
Planguage, Attribute Tradeofls, Implementing Non-functional Requirements. Setting
Requirements Priorities: Why Prioritize Requirements? Play with Priorities, A Prioritization
Scale. Prioritizing Based on Value, Cost, and Risk. Special Requirements Challenges:
Requirements for Maintenance Projects, Begin Capturing Information, New Requirements
| Techniques, Follow the Traceability Chain, Consider Business Rules, Requirements for

Estimation, Scheduling, From Requirements to Designs, Code, Tests and Success. Requirements
Management Principles and Practices, Baseline, Procedures, Requirements Version Contrul,
Tracking Requirements Status. Requirements Creeping, Managing Scopc Creep, The Chaige
Control Process, The Change Contro! Board, Change-Control Tools, M:asuring Change
Activity, Impact Analysis. Tracing Requirements introduction, The Requirements Traceability
Matrix. Tools for Requirements Traceabilitv, Reuuirements Traceability Procedure. s

! . . i e ; -
i Requirements Traceability Feasible? Tools for Reguwiremonts Management: Benefits and

! Capabilities of (ool for Requircments Management, Requirements Management Automation,
selecting a Tool, Changing the Culture, Sofiwarc Requirements Risk  Management:
Fundamentals, [Elements, Documenting Project Risks, Planning for Risk Management,
Reguirements-Related Risks

Reference Materials (or use any other standard and latest books):

Lutsourced Projects, Requirements For Emergent Projects. Requirements Development Plans, |

| Software Requirements 2 by Karl Wiegers, 2nd Edition (2003). Microsoft Press: 1ISBN-10:
© 0733618798

Wiley Sons, 1998. ISBN-10; 0471972088

Soltware Requiremems Engincering, 2nd idition by Richard I{. Thayer and Merlin
Dorfman, Wiley-IEEE Computer Society Pr; 2nd Edition (1997). ISBN-10: 0818677384

4. Requirements Engineering: From System Goals to UML Models to Software Specifications

3

2. Requirements Engineering: Processcs and Techniques, Kotonya and Sommerville, John |

by A. van Lamsweerde, Wiley: Lst Edition (2009). ISBN-1{: 0470012706.
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(5. Requirements Lngmccrmo Fundamentals, Principles, and Techniques by ‘Klaus Pohl,
Springer; st Edition (July 23, 2010). ISBN-10: 3642125778

6. Requirements Engineering by Hull, Jackson, and Dick, Springer; 3rd Edition (Oc_tober I,

..2010). ISBN-10: 1849964041

 DSPC-5201 Introduction to Data Science

Cretllt ]-lou rs: 3
Contact Hours: | 3-
Pre-requisites: | None

Course Introduction:

J and finally discuss the Ethical and Privacy issues. Programming language Python has been

Data Science is the study of the generalizable extraction of knowledge from data. Being a data
scientist requires an integrated skill set spanning mathematics, statistics, machine learning,
databases and other branches of computer science along with a good understanding of the craft
of problem [ormulation to engineer effective solutions. The aim of this course is to: Introduce
students to this rapidly growing ficid and equip them with some of its basic principles and tools
as well as its general mindset. Explain the significance of exploratory data analysis in data
science. [dentify common approaches used for [eature Generation as well as Ceature Sclection,

_pbreposed for the practical work of this course.

CLO Course Learning Qutcomes Bloom
No. Taxonomy
ICLO- | Descr:f?e v»_rhat Data Science is and the skill sets needed to be a C2 (Understand)
| data scientist.
CLO~2 Apply EDA and the Data Science process in a case study. C3 (AppIy)
CLO3 Comp1 chend the fundamental constructs of Python programming e (Un derstan d)
. _ilanguage. -
CLO-4 Apply basic machine Iearnmg‘ algorithms to solve real world o3 (’\ppiv
| problems of moderate complexity. A

| Course Qutline;

Introduction: What is Data Science? Big Data and Data Science hype, Datafication, Current
tandscape of perspectives, Skill sets needed; Statistical Inference: Populations and samples,
Statistical modeling, probability distributions, fitting a model, Intro to Python; Exploratory Data
Analysis and the Data Scicence Process; Basic Machine Learning Algorithms: Linear Regression,
k-Nearest Neighbors (k-NN), k-means, Naive Bayes; Feature Generation and Feature Selection:
Dimensionality Reduction: Singular Value Decomposition, Principal Component Analysis:
Mining Social-Network Graphs: Social networks as graphs, Clustering of graphs, Direct
discovery o communities in graphs, Partitioning of graphs, Neighborhood properties in graphs:
Data Visuatization: Basic principles, ideas and tools for data visualization; Data Science and
[1 thical Issucs: Discussions on privacy, sceurity, cthics, Nexi-gencration data scientists.,

lv‘.cic: ence Materials (or use any other standard and latest books); o
1. Toundations of data science, Blum, A, Hopcroﬁ‘ J.. & Kannan, R., Vorabversion eines

Lehrbuchs, 2016,
2. An Introduction to Data Science, Jeffrey S. Saltz, Jeffrey M. Stanton, SAGE Publications,

20107,
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3 Python for cverybody: Exploriz;éwa.a}a using Python 3, Severance, C.R.,ma*cateSpace
Independent Pub Platform. 2016.

O'Reiily. 2014,
1 8. Daua Science and Big Dala Analylics: Driscovering, Anaby zing. Visualizing and Presenting
Data, EMC Education Services, John Wiley & Sons, 2015.

DSDC-6201 Data Mining
|
fCredit Hours:
Contact TTours:
‘Pre-requisites: | None

Course Introduction: e
The Data Mining has emerged at the confluence of artificial intelligence, statistics, and databases
! as a technique for automatically discovering hidden patterns in large datasets. The main purpose
of this course is the ability to analyze and construct knowledge from data,
The aims of this course are to:
* Expand on the student’s understanding and awareness of the concepts of data mining basics,
techniques, and application.
* Inroduce the concepls of Data Pre-processing and Summary Statistics.
* Introduce the concepts of Freguent ftem Set Generation, Associations and Correlations
HICasires.
* Introduce the concepts of Classification, Prediction, and Clustering algorithms.
Build on the programming and problem-solving skills developed in previous subjcets
studied by the student, to achieve an understanding of the development of Classification,
|Prediction, and Clustering applications..

7. Doing Data Science, Straight Talk from the Frontline. Cathy O'Neil and Rachel Schutt, |

| ]
'C'LO | Course Learning Qutcomes ’Eiloom
No. B Caxonomy
CLO-1 Apply preprocessing techniques on any given raw data. C3 (Apply)
CLOD .Sellect _and app]y proper data mining algorithm to discover C3 (Apply)
Lmeresting paticrns
CLO-3 Analyzce and .e)f:_tract patterns to sotve problems and point out how C4 (Analyzc)
e Lo deploy solution
Evaluate systcmatically supervised, semi supcrvised and
| CLO-4 unsupervised models and algorithms with respect o their |C4 (Analvze)
|_accuracy :

' Course Outline;
Introduction to data mining and basic concepts, Pre-Processing Techniques & Summary
Statistics, Association Rule mining using Apriori Algorithm and Frequent Pattern Trees,
Introduction to Classification Types, Supervised Classification (Decision trees, Naive Bae
Classification, K-Nearest Neighbors, Support Vector Machines etc.), Unsupervised
Classification (K Means, K Median, Flieratical and Divisive Clustering, Kohonan Scif
Organizing maps), cutlier & anomaly detection, Web and Social Network Mining, Data Mining
| Trends and Research [rontiers, Implementing concepts using Python

Reference Materials (or use any other standard and latest books):
[. Jiawei Han & Micheline Kamber, Jian Pei (201 1). Data Mining: Concepts and Techniques,

3rd Edition.
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2 Panz Ni ing Tan, ‘Michael Steinbach, and Vi ipin Kumar (2005). Introduction to Data Mmmg

3. Charu C. Aggarwal (2015). Data Mining: The Textbook
{ 4. D. Hand, H. Mannila, P. Smyth (2001). Principles of Data Mining. MIT Press. o

D%DC 6203 Data Walchousmg & Busmcss lnlclhg_éﬁcé

Credit Hours: 3 (3 0)
Contact Hours: | 3-0
Pre-requisites: | Nonc

tCoursc Introduction:

[Gives an overview about importance & significance of Data Warchousing (DW1) and Busincss
Intelligence (BI). Discusses the main concepts and solutions for DWH and BI. The key concepts
underpinning the logical design, physical design and implementation of data warehouses are
appraised. Data collection, data extraction, cleansing, transformation and loading methods are
considered along with query optimization techniques. Differentiation between OLAP & OLTP,
Data Warchousing supports information processing by providing a solid platform of integrated,
historical, and consistent data for performing enterprise- wide data analysis.

CLO ) Bloom

Course Learning Outcomes
No. : : . Taxonomy

; Demonstraie an appreciation of the role that Data Warehouses
CLO-1 and Business Intelligence play in enhancing the decision-making | C2 (Understand)

Process. o
Demonstrate an understanding of the fundamental concepts of
CLO-2 the Star and the Snowflake Schema; learn how to design the | C2 (Understand)
schema of a DW based on these two models.

Understand the architecture of DW Systems and be able to
. CL'O 3______  specify the advantages and potential problem areas C:"_ (/}p ply )
Usc Ana{ytm SQL to aggregate, analyzc and rcpou and. model C3 ( Appl )

CLO-4

: data. . L

el

Course Outline: ~
Introduction to Data Warehouse and Business Intelligence; Necessities and essentials of

Business Intelligence; DW Life Cycle and Basic Architecture; DW Architecture in SQL Server;
Logical Model; Indexes; Physical Modetl; Optimizations; OLAP Operations, Queries and Query
Optimization; Building the DW; Data visualization and reporting based on Data warchouse using
SSAS and Tableau; Data visualization and reporting based on Cube: Reports and Da%hbmld
+ management on PowerBl; Dashboard Enrichmient; Business Intelligence Tools.

Reference Materials (or use any other standard and latest books):

1. W. H. Inmon, “Building the Data Warehouse”, Wiley-India Edition.

2. Ralph Kimball, “The Data Warchouse Toolkit — Practical Techniques for Building
Dimensional Data Warchouse,” John Wiley & Sons. Inc.

3. Mauco Gollarclli, Stefano Rizzi, “Data Warchouse Design - Modern Principles and i

t|  Methodologics™, McGraw Hill Publisher o e
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| Course intreduction:

1 (RDD). Apache Spark, Apache Spark SQL., Data analytics on {adoop Spark. Machine learning

DSDE-6201 Blg Data Analytlcs

Credit Hours: | 3 (3-0)
Contact Hours: | 3-0
Pre—: eqursnes LN'onc

The course objective is to develop understanding about the core concept of Big Data, why Big
Data requires a different programming paradigm and mindset, and what are the various
programming approaches used, what type of data can be processed.

CLO Course Learning Outcomes Bloom
No. Taxonomy

CLO-1 Undc_rstanq the fupc[amcntal concepts of Big Data and its C2 (Understand)
programming paradigm.

CLO-2 Hadoop/MapReduce Programming, Framework, and Ecosystem | C3 (Apply}
CLO-3 Apache Spark Programming C3 (Apply)

Course Qutline: :

Introduction and Overview of Big Data Systems; Platforms for Big Data, Hadoop as a Platform,
Hadoop Distributed File Systems (HDES), MapReduce Framework, Resource Management in
the cluster (YARN), Apache Scala Basic, Apache Scala Advances, Resilient Distributed Datascts

on Liadoop / Spark, Spark Streaming, Other Components of Hadoop Lcosystem

Reference Materials (or use any other standard and latest books):
White, Tom. “Hadoop: The definitive guide.” O'Reilly Media, Inc., 2012,
Karay, Holden. Andy Konwinski, Patrick Wendell, and Matei Zaharia. “Learning spark:

o

lightning-fast big data analysis." O'Reilly Media, Inc., 2015.
Miner, Donald. and Adam Shook. “MapReduce design patterns: building  effective
algorithms and analytics for ladoop and other systems.” O'Reilly Media, Ine., 2012,

i

?

AIDC-5201 Programming for Artificial Intelligence

| Course Introduction:

Credit Hours: ’ 330
Contact Howrs: | 3-0
Pn c-r L([ttlSl[{:S

Z
.0
E

This course aims to introduce standard programnnng pract:ccs and to hclp dcw,lop proommmmﬁ
skills necessary for designing and implementing Artificial Intelligence systems. The course
mtroduces classical as well as modern state of the art programming language for Artificial
Intelligence (Lisp, Prolog, Python, and R), and builds up the necessary programming background
for the main courses like Machine Learning, Artificial Ncural Networks & Deep [.earning,
iNatural Language Processing, and Speech Processing. This course will help the students of
JArti ficial Intelligence develop the programming acumen and style. The ultimate aim of this
course s to help students in using the Al programming languages to sulve problems of interest
(o them, |

—— e e

CLO i Bloom

! Course Learning Quicomes .
No, | Faxonomy
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CLO-1 Understand the fundamental constructs of lep, Prolog, “and | C2 (Undcnsland)
- Python programming languages.
CLO-2 Comprchend the fundamental constructs of programmmg C2 (Understand)
B languages for data analysis and representation.
CLO-3 Understand and apply the Object-oriented concepts in the 2 (Understand)
{7 | programming languages. N DR
Apply various librarics for lotlmg, interpreting and analy: zmg o )
CLo-4 data in Python. i TP g ’ C3 (Apply)

Course Cutline:

The first objective of the course is to introduce and then build the proficiency of students in
different Al programming languages. The basics include IDE for the languages, variables,
expressions, operands and operators, loops, control structures, debugging, error messages,
functions, strings, lists, objcct-oricnted constructs and basic graphics in the languages. Special
emphasis is given 1o writing production quality clcan code in the programming tanguage, Once
the classical programming languages are properly introduced, the course should introduce some
libraries nccessary for interpreting, analyzing and plotting numerical data in Python (e.g.,
NumPy, MatPlotLib, Anaconda and Pandas for Python) and give examples of each library using
simplec usc cascs and small casc studics.

Reference Materials (or use any other standard and latest books):

1. Russell, 8. and Norvig, P. “Artificial [ntelligence. A Modemn Approach™, 3rd ed, Prentice Hall,
inc., 2013,

1 2. Norvig, P., “Paradigms of Artificial Intelligence Programming: Case studies in Common

Lisp”, Morgan Kautman Publishers, I[nc., 1992,

3. Lugel G.F. and Stubblefield, W.A., ‘AI algorithms, data structures, and ldloms in Proiog,
Lisp. and Java”, Pearson Addison-Wesley, 2009.

4. Severance, C.R., 2016. “Python for everybody: Exploring data using Python 3.” CreateSpace
Independent Publ Platform. _

5. Miller, B.N., Ranum, D.L. and Anderson, J., 2019. “Python programming in context.” Jones
& Bartlett Pub.

6. McKinncy, W.. 2012, “Python for data analysis: Data wrangling with Pandas, NumPy, and |
[Pvihon.” (¥Rcilly Media, inc.

7. Reterence Book:

8. Joshi, P., 2017, “Artificial intelligence with python.” Packt Publishing Ltd.

9. Janert, P.K., 2010. “Data analysis with open source tools: a hands-on guide for programmers
and data scicntists.” O'Reilly Media, Inc.

DSDE-6202 Advanced Database Management System

Cledlt Hours 3(3-0)
Contact Homs 1 3-0
P:c—: cquisites: | None

[Course Introduction:

Advanced Databasc Management Systems is an extension to “Database Systems” course. The
aim of the course is to enhance the previous knowledge of database systems by decpening the
i understanding of the theoretical and practical aspects of the database technologies, and showing
the need for distributed database technology to tackle deficiencies of the centralized database |

systems. Moreover, it focuses 1o introduce the basic principles and implementation technigues
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of distributed database systems, and cxpose emerging resoarch issues in database systems and
application development.

g(r;o Course Learning Ou-téomes ”E:::Jr:omy
CLOU | approgehes for bullding distibete dutbuse spatome - | C2 (Undestand
L0 e oo oot s o ot | €2 (o)
L0 | e o o o el halenin | 5 iy

[Course Qutline:

Introduction to advance data models such as objcet relational, object oriented. File organtzations
concepts, Transactional processing and Concurrency control techniques, Recovery (cchniques,
Query processing and optimization, Database Programming (PL/SQL, T-SQL or similar
technology). Integrity and security, Database Administration (Role management, managing
database access, views). Physical database design and tuning, Distributed database systems,
Limerging rescarch trends in database systeins, MONGO D3, NQ SQL. {or similar technologics)

Reference Materials (or use any other standard and latest books):

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

. Database Management Systems, 3rd Edition by Raghu Ramakrishnan, Johannes Gehrke

- Database System Concepts, 6th Edition by Avi Silberschatz, Henvy F. Korth and S. Sudarshan. |

- Database Systems: The Complete Book, 2nd Edition by Hector Garcia-Molina. Jeffrey [, |
Ullman, Jennifer Widom

da bed

J

AIDC-5202 Machine Learning j

i . '

{[Credit Hours: Jl 34(3-0) : !
IContact Hours: i 3-0
Pre-requisites: J|f.l\l(:ma::

' Course Ineroduction: . e ]
Machine learning is one of the fastest growing areas of computer science, with far-reaching
applications. The aim of this course is to: a) Present the basic machine learning concepts: b)
Present a range ‘of machine learning algorithms along with their strengths and weaknesses; ¢)
Apply machine learning algorithms to solve problems of moderate complexity.

‘1L . .
CLO Course Learning Qutcomes Bloom

i No. | Taxonomy
CLO-1 | Desgrlbt}- basic machine learning concepts, theories and C1 (Knowiedge) |

applications. : |
. ¥ l.r u 1ef . 3 T o0 H - o ol ol 2 oot ..
CLO2 Apply s pgl‘vwcd_[garnzng tc:;hmquca to solve classification C3 (Apply)

; problems of moderate complexity.

’CLO-3 Apply unseperwscd learning .Fechmques to solve clustering C3 (Apply)

‘ ... ... problems of moderate complexity o g U MRERS
CLO-4 Apply 1'e1_r|t°0rce‘ment learning algorithms to environments with C3 (Apply) j

i compicx dynamics. .{
. . ST e] b ) e M 10 1 21t 5 I B TETh) .\ -
| CLO-S ch‘iop a l(,‘aSOllablL stze project using suitable machine C6 (Create)
l learning technigue
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‘

Course Quiline: N o
Introduction to machinc lear mng, concept learning: General-to-specific ordering of hypotheses
Version spaces Algorithm, Candidate elimination algorithm; Supervised Learning: decision
trees, Naive Bayes, Artificial Neural Networks, Support Vector Machines, Overfitting, noisy
' data, and pruning, Measuring Classificr Accuracy; Linear and Logistic regression; Unsupcrvised
! Learning: Hicrarchical Aglomerative Clusiering. k-means partitional clusiering; Seif-Organizing
Maps (SOM) k-Nearcest-neighbor algorithm; Semisupervised learning with EM using labeled and
| unlabled data; Reinforcement Learning: Hidden Markov models, Monte Carlo inference
Exploration vs. Exploitation Trade-otf, Markov Decision Pr 0ocesses; Ensemble Learning: Using
commitliees of multiple hypotheses. Bagging, boosting.

Reference Materials (or usc any other standard and latest books):
1. Machine Learning, Tom, M., McGraw Hill, 1997.
2. Machine [.earning: A Probabilistic Perspective, Kevin P, Murphy, MIT Press,2012

AlIDC-6201 Computer Vision

Credit Houis: ! 3{3-0)
. Contact Hours: | 3-0
L : Pre ;equmtee None

Course Introduction:

With a smgic glancc a human interprets the entire scene. How many objccts are present in the
| scene and where they are located. Which person is present in the scene. What will happen nexi.
However, computers lack this capability. We have seen only face detectors so far working in our
mobile phones? What is the challenge in understanding the 3D scene, i.e., the identity, the
location and the size of the objects present in the scene, In this course we will introduce the basic
concepts related to 30 scene modelling from single view and multiple views.

gto Course Learning OQutcomes '.?::::Tomv
! lICLO—I | Understanding the single view geometry concepts H (2 (Underétand} j
i CLO 2 | Undemt ndmu the nwlnpie vigw geometry concepls F ("'7' (Und:_rqnnd) .i

CLO- 3- | Apply concepts of CV for solvmg real world prob[cms o (,3 (Apply}

‘Course Outline: _
% Introduction [o Computel Vision (Problems ched Hlstnrv and Modern Advancemcntq) ]magc
‘ Processing. Image [iltering, lmage pyramids and Fourier transtorm, [lough ansform. Camera
' models, Sciting up a camera model from parameters, Camera looking at a planc, Relationship of
| plane and horizon line, Rotation about camera center. Concatenation, Decomposition and
Estimation of transformation from point correspondences, Points and planes in 2D/3D,
Transformations tn 2D/3D, Rotations in 2D/3D. Edge detection, cotner delection. Feature
descriptors and matching {HoG features, SIFT, SURF). Applications of Computer Vision
Traditional Methods: image Stitching: Making a bigger picture from smaller pictures Single
View Geometry: Converting a single image inte a 3D model, Applications of CV using Deep
Learning: Image Dectection (Localization, Historical Techniques, RCNN, FRCNN. Y0L.0,
[Retina), lmage Segmentation (UNet, SegNet,MaskRCNN), Image Generation (GANN)

Reference Materials (or use any other standard and latest books); o _ o
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Text Book:
1. Computer Vision: Algorithms and Applications, by Richard Szeliski.
iteference Book:

4. Computer Vision: A Modern Approach, by David Forsyth and Jean Ponce.

3. Multiple View Gcometry in Computcr Vision, by Richard Hartley and Andrew Zisserman,

5. Digital Image Processing, by Rafael Gonzalez and Richard Woods.

AIDE-6202 Advanced Statistics

Credit Hours: 3 (3-0)
Contact Hours: | 3-0
Pre-requisites: | None

Course Intreduction;

Statistical methods are used for analysis of different datasets for forecasting the values,

predicting the unknowns, relating the variables for getting deeper insights and relating data
differences with real world complexities. Data Science extracts knowledge from data on the basis
of hidden patterns which can be made explicit by incorporating the statistical algorithms in it.
This course is designed to prepare students on statistical techniques with a purview of artificial

intelligence and data science.

CLO - Bloom
No. Course Learning Outcomes Taxonomy
CLO-1 Des?rlbe wha_t part of statlgticfs is meant for data scientist and C1 (Under ntand)
- ..1what the applications of statistics in data science ure, I
' Ci (J 2 Apply Statistical icchniques in reat fife problems. C3 (Appl»)
CLOS3 Ana]gzc, Correlate, Forecast data by using different statistical €2 (Understan d)
B "} technigues . N
CLO-4 Apply basic dat;a $c1ence statistical techniques by using SPSS on C3 (Apply)
| L xeal world datascls.

=
J(..Oulae Outline: e

lnteoduction 1o Statistics. Use of Statistics in Data ¢ Science, prcnmcnl'll Dt351gn, Statistical
Techniques for TForecasting, Interpolation/ Extrapolation, Introduction to Probability,
Conditional Probability, Prior and Posterior Probability, Random number generation (RNG),
Techniques for RNG, Correlation analysis, Chi Squarc Dependency tests, Diversity Index, Data
| Distributions  Multivariate Distributions, Error estimation, Confidence Intervals, Lincar
| transformations. Gradieat Descent and Coordinatc Descent, Likelihood inference, Revision of
linear regression and likelihood inference, Fitting atgorithms for nonlinear models and related
diagnostics, Generalized linear model; exponential families; variance and link functions,
Proportion and binary responses; logistic regression, Count data and Poissen responscs; log-
| Iincar models, Overdispersion and quasi-likelihood: estimating Functions. Mixed modcls.
| random cffects. generalized additive models and penalized regression; Introduction to SPSS, !
Probability/ Correlation analysis/ Dependency tests/ Regression in SPSS.

Reference Materials (or usc any other standard and latest books):

1. Probability and Statistics for Computer Scientists, 2nd Edition, Michael Baron.
2. Probability for Computer Scientists, online Edition, David Forsyth

113. Discovering Statisiics using SPSS for Windows, Andy Ficld
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1 Credit Hours: 3 (3-0)

¢LO Course Learning Qutcomes Bloom
No. Taxonomy
CLO-1 Undersgand techmques .:f_'or ._mfonnat:on retrieval, language C2 (Understand)
translation, and text classification.
CLO-2 Understand the adyantages 0"f using 'standlard_corpora. [dentify C2 (Understand)
... i examples of current corpora for a varicty of NLP tasks.
CL O-é Undc;:rgtand and contrast deterministic and stochastic grammars, C2 (Understand)
o ..|providing examples to show the adequacy of each o
{ CLO-4 [Soivc classic and stochastic algorithms for parsing natural C3 (Apply)
anguage. : .

[ AIDE-5201 Natural Language Processing

Contact Hours: | 3-0
Pre-requisites: | None

[Course Introduction:
Natural Language Processing (NLP) is the application of computational techniques to the
analysis and synthesis of natural language and speech. This course is an introduction to NLP
with prior programiming experience in Python.

Course Qutiine:

Introduction & History of NLP, Parsing algorithms, Basic Text Processing, Minimum Edit
Distance, Language Modeling, Spelling Correction, Text Classification, Deterministic and
stochastic grammars, CKFGs, Representing meaning /Semantics, Semantic roles, Semantics and
{Vector modcls, Sentiment Analysis, Temporal representations, Corpus-based methods, N-grams
and HMMs, Smoothing and backoff, POS tagging and morphology, Information retrieval, Vector
space model, Precision and recall, Information extraction, Relation Extraction (dependency, |
constituency grammar); Language translation, Text classification, categorization, Bag of words
. model, Question and Answering, Text Summarization.

Reference Materials (or use any other standard and latest books):

. Danicl Juralsky and James H. Martin, 2018. Spcech and Language Processing: An
Introduction o Natural Language Processing. Third Edition. Prentice Hali

2. Foundations of Statistical Natural Languagc Processing, Manning and Schiitze, MIT Press.
Cambridge, MA: May 1999

AIDE-6203 Reinforcement Learning

+ environment. It also explores the foundations of' machine learning, focusing on how agents {carn

Credit Hours: 3
Contact Hours: | 3-
Pre-requisites: | None

(3-0)
0

!
| Course Introduction: L
Fhis course helps Lo understand how algorithms learn to make decisions by mteracting with their

through trial and-error, adapting strategies to maximize rewards. It unravels the principles behind
intelligent decision-making systems in this dynamic and evolving field.

CLO
No.

Bloom
| Taxonomy

I Course Learning Cutcomes
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"l [Students wiil be able to recall and explain the fundamental
T CLO-1 concepts of reinforcement learning, including key terminologies, | Cl (Remember)
 algorithms, and theorctical principles. [
Students will learn about several algorithms that can learn near
CLO-2 optimal policies based on trial and error interaction with the | C2 (Understand)
cnvironment---learning from the agent's own experience.
Through hands-on exercises and simulations, students will
CLO-3 Fiemonstrate the application of reinforcement learning al g_o!'ithms

in solving complex problems, showcasing the ability to
I implement and adapt these technigues in various scenarios.
'Course Outline:

C3 (Apply)

Intro to Course. The K-Armed Bandit Problem, Markov Decision Processes, Value Functions &
Bellman Equations, Dynamic Programming, Sample Based Learning Methods. Monte Carlo
Methods [or Prediction & Control, Temporal Difference Leaming Methods for Prediction,
Temporal Difference Learning Methods for Control, Planning, l.earning, & Acting, Prediction
¢ and Controt with Function Approximation, Qn-policy Prediction with Approximation. Policy
_Gradient. [ntroduction to Deep Reinforcement Learning.

¢ | Reference Materials (or use any other standard and latest books):

{. Sutton, Richard S., and Andrew G. Barto. Reinforcement learning: An introduction. MIT
press, 2018.

| 2. _Link: hitps://www.courscra.org/specializations/reinforcement-learning,

Preliminary Courses for Pre-Medical Students

URCM-5107 Mathematics 1

Credit Hours: Non-Credit
Contact Hours: | 3 '
Pre-requisites: | Nonc

‘ The goal of Mathematics [ is to prepare students for first-year Caleulus. lelping students gain

i proficiency in their understanding and ability to utilize real-valued functions, the primary toot
in Caleulus, accomplishes this goal. Students are presented a broad sct ol *function tols”,
including a general understanding of function properties together with a ‘library’ of commonly
used functions. It is intended that students become skilled at recognizing the different families
of functions and the primary propertics that set each apart, are able to apply the general function

I properties to each type of function, and arc able to use the special set of algebraic skills

tassociated with cach. Students are also expected to become adept in utilizing and interpreting

i_i}he results from graphing calculators, as an important investigative tool,

: . Course Contents

</

1. Preliminaries

2. Real-number systemn, complex numbers

3. Introduction to scts, sct operations, functions, types of functions.

4. Matrices Introduction to matrices, types, mairix inverse, determinants, system of lim
_Cramer's rule,
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Quadratic Equations

Solution of quadratic equations, qualitative analysis of roots of a quadratic
Equations reducible to quadratic equations

Cubc roots of unity, retation between roots and cocflicients of quadratic
9. Scquences and Scrics

10. Arithmetic progression

1'1. Geometric progression

12. Harmonic progression

13. Binomial Theorem

14. Introduction to mathematical induction

I5. Binomial theorem with rational and irrational indiccs.

16. Trigonometry, Fundamentals of trigonometry, Trigonometric identities.

0 N o

Reference Materials:

Recommended Text
Thomas. (. B.. & Finney, A. R. (2005). Calculus. Reading: Addison-Wesley.
2. Anton. H., Bevens. L., & Davis. S. (2005). Calculus: A new horizon (8th ed.). New York:

Joll Wiley.

—_—

Suggested Readings ‘ _ :

Stewart, J. {1993). Calculus (3rd ed.). Pacific Grove, California: Brooks/Cole.
Swokowski, E. W. {1983). Calculus and analytic geamerry. Boston: PWS-Kent Company.
Thomas. G. B. & Finney. A. R. (2005). Calculus {1 1th ed.), Reading: Addison-Wesiey

URCM-5108 Mathematics H

Credit Hours: Non-Credit
Contact Hours: | 3
i Pre-requisites: | None

Course [ntroduction:

Calculus is the mathematical study of continuous change. It has two major branches, differential
calculus and integral calculus. Both branches make use of the fundamental notions of
convergence of infinite sequences and infinite scries to a well-defined limit. Modern calculus is
considered to have been developed in § 7th century. A course in caiculus is a gateway to other,
more advanced courses in mathematics devoted to the study of functions and limits, broadly
called mathematical anatysis. Catculus is used in every branch of the physical sciences, actuarial
science, computer science, medicine, demography, and in other fields. It allows one to go from
rates ol change to the total change or vice versa, and many times in studying a problem we know
one and are trying to find the other. This course aims to provide students with the essential
‘concepts of mathematics and how these can be employed for analyzing real data,

LCoursc Contents: _ o o
1. Preliminarics

2. Real-number linc _
3. Functions and their graphs
4. Solution of equations involving absolute values, inequalities. i'
5. Limits and Continuity

6. Limit of a function

7. Lefi-hand and right-band lowmits_
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8. Continuity

9. Continuous functions.

0. Derivatives and their Applications

1. Differentiablc finctions

12, Differentiation of polynomial

[3. Rational and transcendental [unctions, derivatives.
i4. Integration and Definite Integrals

15. Techniques of evaluating indefinite integrals

16. Integration by substitution, integration by parts
17. Change of variables in Indefinite integrals.

Reference Materials:

Recommended Text
3. Thomas. G. B.. & Finney, A. R. (2005). Calculus. Reading: Addison-Wesley.
4, Anton. H., Bevens. L., & Davis. S. (2005) Calculus: A new horizon (8th ed.). New York:

Joll Wiley.

Suggested Readings
Stewart. . (1995). Calculus (3vd ed.). Pacific Grove, California: Brooks/Cole.

Swokowski, E. W. (1983). Calculus and analytic geamerry. Boston: PWS-Kent Company.
Thomas. G. B. & Finney, A. R. (2005). Calculus (11th ed.), Reading: Addison-Wesley

ST

Mathematics & Supporting Courses

MATH-5101 Multivariable Calculus

Credit Hours: ] ERERD)]
‘Contact Hours: | 3
Pre-requisites Calcutus and /\nalyllcal (Jcomu,trv

S —

Course Introduction:

CLO Course Learning Outcomes B‘loom
Ne. Taxonomy
r Devclop the skills to have umund knowledge of multivariate )
1 CLO-1 | caleulus and appreciation for their further computer science | C2 (Undersland)

LCOUrSes,

Course Outline:

Multivariable Functions and Partial Derivatives: Functions of Several Variables. Limits and
’Continuity‘ Partial Derivatives. Differentiability, Lincarization, and Differentials. The Chain
IRule, Partiat Derivatives with Conslrained Variables. Dircctional Derivatives, Gradient Vectors,
and Tangent Planes. Extreme Values and Saddle Points. Lagrange Multipliers. Taylor's Formula.
Muitiple Integrals: Double Integrals. Areas, Moments, and Centers of Mass. Double Integrals in
Polar Form. Triple Integrals in Rectangular Coordinates. Masscs and Moments in three
Dimensions. Triple integrals in Cylindrical and Spherical Coordinates. Substitutions in Multipic
[ntegrals. Laplace ‘[ransforms: Laplace Transform. Inverse Transform. Lincarity. First Shifting
Theorem (s-Shifting). Transforms of Derivatives and Integrals. ODEs. Unit Step Function
{Heaviside Function). Second Shifting Theorem (t-Shifting). Short Impulses. Dirac's Delta
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)

Function. Partial Fractions. Convolution. Integral Equationst”Diffcrentiation and Integration of

| Fourier Integral. Fourier Cosine and Sine Transforms. Fourier Transform. Power Series, Taylor

Transform. Systems of ODEs. Laplace Transform: General Formulas. Table of Laplace
Transforms. Fourier Analysis: Fourier Series, Arbitrary Period. Even and Odd Function, Half-
Rang [Lxpansions. Forced Oscillations. Approximation - by Trigonometric Polynomials.
SturmLiouvilic Problems. Orthogonal Functions. Orthogonal Serics. Gencralized Fouricr Serics.

Series: Sequences, Series, Convergence Tests. Power Series. Functions Given by Power Series.
Taylor and Maclaurin Series. Laurent Series. Residue Integration: Laurent Seties. Singularities
and Zeros. Infinity. Residue Integration Method. Residue Integration of Real Integrals.

'Refe: -ence Materials (or use any other standard and latest books):

. 4. Multivariable Caleulus by James Stewart 6th Edition, 2007, Cengage Learning publishcrs.

1. Caleulus & Analytic Geometry by Thomas, Wiley; 10th Edition (August 16,2011).
ISBN-10: 0470458364

2. Advanced Enginecring Mathematics by Erwin Kreyszig, Wiley; lOlh Edition (August 16,
2011). [SBN-10: 0470458364

3. Muhivariable Calculus by James Stewart, Brooks Cole; 7th Edition (January 1, 2011).
ISBN-10: 0538497874

5. Calculus and Analytical Geometry by Swokowski, Olinick and Pence, 6th Edition, 1994,
Thomson Learning EMEA, Ltd.

6. Elementary Multivariable Calculus by Bemard Kolman William F. Trench, 1971,
Academic Press.

7. Multivariable Calculus by Floward Anton, Albert Herr Sth Ldition, 1995, John Wiley

Credit Hours: 3 (3-0)

MATH-5102 Linear Algebra

Contact Hours: | 3
Pre-requisites: | None

Course Introduction:

‘to provide fundamentals of solution for system of lincar cquations, operations on system of
equations, matrix properties, solutions and study of their properties.

L . . : Bloom
CLO Course Learning Outcomes 00
No. Taxonomy

 (1L.O-1 differential equations, and developing dilferential cquations for | C2(Understand}

forms.
|

Develops students fundamental skills of solving ordinary

real-world problems - ]

- Course Qutline:

Ioebla of linear transformations and matrices. determinants, rank, systems of equatlonq
vector spaces, orthogonal transformations, linear dependence, linear Independence and bases,
eigenvalues and eigenvectors, characteristic equations, Inner product space and quadratic

by .
‘Reference Materials (or use any other standard and latest books): :

I, lnrroduction to Lincar Algcbra by Giibert Strang, Wllesley Cambridge Press; latest Edition
2. llementary Linear Algebra with Applications by Bernard Kolman, David Hill, latest
Edition, Prentice Hall,
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1 Regression and Certain, Nonlinear Regression Models, Linear Regression Mode! Using

| Pre-requisites: | None

MATH-5103 Probability and Statistics

Credit Hours: | 3 (3-0)
Contact Hours: | 3
Pre-requisites: | None

Course Introduction:
To provide fundamentals of solution for system of linear equations, operations on system of

equations, matrix properties, solutions and study of their properties.

CLO . Bloom
No Course Learning OQutcomes Taxonomy

Develops students fundamental skills of solving ordinary
CLO-1 differential equations, and deve]opmg differential equations for | C2(Understand)
real-world problems

Course Qutline:

Introduction to Statistics and Data Analysis, Statistical Inference, Samples, Populations, and the
Role of Probability. Sampling Procedures. Discrete and Continuous Data. Statistical Modeling.
Types of Statistical Studies. Probability: Sample Space, Events, Counting Sample Points,
Probability ot an Event, Additive Rules, Conditional Probability, Independence, and the Product
|Rule, Bayes® Rule. Random Variables and Probability Distributions. Mathematical Expectation:
Mean of a Random Variabie, Variance and Covariance of Random Variables, Means and
Variances of Linear Combinations of Random Variables, Chebyshev’s Theorem. Discrete
Probability Distributions. Continuous Probability Distributions. Fundamental Sampling
Distributions and Data Descriptions: Random Sampling, Sampling Distributions, Sampling
Distribution of Means and the Central Limit Theorem. Sampling Distribution of $2, t-
Distmibution, [FQuantile and Probability Plots. Single Sample & One- and Two-Sample
Estimation Problems. Single Sample & One- and Two-Sample Tests of [lypotheses. The Use of
PValues for Decision Making in Testing Hypotheses (Single Sample & One- and TwoSample
Tests), Lincar Regression and Correlation. Least Squares and the Fitted Model, Multiple Linear

Matrices, Propersies of the Least Squares Estimators.

Reference Materials (or use any other standard and latest books):

1. Probability and Statistics for Engineers and Scientists by Ronald E. Walpole, Raymond H.
Mpyers, Sharon L. Myers and Keying E. Ye, Pearson; 9th Edition (January 6, 2011). ISBN-10:
0321629116

. Probability and Statistics for Engineers and Scientists by Anthony J. Hayter, Duxbury Press;
3rd Edition (February 3, 2006), [ISBN-10:0495107573

- Schaum's Qutline of Probability and Statistics, by Johin Schiller, R. Alu Srinivasan and Murray
Spiegel, McGraw-Hill; 3rd Edition (2008). ISBN-10:0071544259 [

S

el

ENGIL.-6101 Technical & Business Writing
(3-0)

Credit Hours: ! 3
Contact Hours: | 3

1 —_————
!

, .
| Course Introduction:
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Students in the senior level needs good technical writing skills not only for WEIlIng project report
but also usefut for them to communicate their resume and get place in the market. This is a hi gh
level course which provide useful knowledge to the students for writing proposals ete. Further,
the course aims at augmenting students’ proficiency in technical writing in order to sensitize
them (o the dynamics, challenges, and nceds of the modern world characterized by
technologically advanced social, cultural, and corporate settings. It wiil focus on students® ability
to effectively convey and exchange information in cross~cultural, international, and
multinational milieu necessitated by the emergence of global society.

clo T "_“ — Bloom
No. ‘ Course Learning Outcomes Taxonomy
CLO-1 ] - ' _

| Course Outline:

1 Overview of technical reporting, use of library and information gathering, administering

questionnaires, rcvicwing the gathered information; Technical exposition; topical
arrangement, exemplification, definition, classification and division, casual analysis,
effective exposition, technical narration, description and argumentation, persuasive strategy,
Organizing information and generation solution: brainstorming, organizing material,
construction . of the formal ocutline, outlining conventions, electronic communication,
generation solutions. Polishing style: paragraphs, listening sentence structure, clarity, length
and order, pomposity, cmpty words, pompous vocabulary, document design: document
structure, preamble. summaries, abstracts, table of contents, footnotes, glossaries,
crossreferencing. plagiarism, citation and bibliography, glossaries. index. appendices,
typesctting systems, creating the professional report; elememis, mechanical elements and
graphical clements, Reports: Proposals, progress reports, Leatlets, brochures, handbooks,
magazines articles, research papers, feasibility reports, project reports, technical rescarch
reports, manuals and documentation, thesis. Electronic documents, Linear verses hierarchicat )
 steucture documents.

Reference Materials (or use any other standard and latest books):

2. Effective Technical Communication by Ashraf Rizvi, Tata McGraw-Hill,

I. Technical Report Writing, by Pauley and Riordan, Houghton MtfﬂmC(;mpan) 8" Edition. |

Content of Supporting Elective Courses

BUSB-6101 Introduction to Marketing

Credit Hours: (3-0

|

3
Contact Hours: | 3
Pre-requsites: rNone

Course Introduction:

. —
CLO | Course Learning Qutcomes B‘loum

| No. : Taxonomy
CLO-t 1- -
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__Comsc ()utlmc

Value. (.ompany and Mmkulmg Slldl%y. Pallncrm& lo lhnld (_us.lomu I{Llatmml1|ps.
1 Analyzing the Marketing Environment, Managing Marketing Information 1o Gain Customer |
Insights, Consumcer Markets and Consumer Buyer Bchavior, Customer-Driven Markeling
Strategy: Creating Value for Target Customers, New Product Development and Product Lifc-
Cycle Strategics, New Product Development and Product Life-Cycle Strategics, Pricing:
Understanding and  Capturing Customer Value, Pricing Strategies, Marketing Channels:
{Delivering Customer Value, Retailing and Wholesaling. Advertising and Public Refations

Rdtrulcc Matcrials (or usc any other standard and latest books): o
. [’nnmpl(,s of Marketing [7th Edition by Philip Kotler, (Jdl‘\" /\zmslzonﬂ ‘Publisher:
Pearson Binding : Paperback Author: Philip Kotler, Gary Armstrong Language: Linglish

ISBN: 9789673498345,

BUSB 6109 l[uman chouloc Mdnag,umnl

Credit Hours; 3 (.) O)

Contact Hours: | 3
© Pre-vequisites: | None

_Course Introduction:

J;{'O * Course Learning Qutcomes | ,B,]_mm ?
No. | SO | Taxonomy |
FCLO-L - - '

Course Qutline: y

Managing Human Resources. Understanding the External and Org {,dm/dtlond] Lnvironments.
Ensuring Fair ‘T'recatment and Legal Compliance. HIR Planning for Alignment and Change. Using
Job Analysis and Compelency Modeling. Recruiting and Retaining Qualificd Lmployees.
Sclecting Lmployees to Fit the Job and the Organization. Training and Developing a Competitive
Workiorce. Conducting Perlormance Management. Developing an Appreoach o Totat !
Compensation. Using Performance-Based Pay to Achicve Strategic Objectives. Providing
Benefits and Services for Employees” Well-13eing. Risk Management. Employee Relations, and |
I Risk Management. Health, Salety. and Employee Well-Being. Understanding Umonization and
! ! Collective Bargaining,

‘I. M.-,mdgmg [Human Rcsourcu by Su%an I5. Jdckson Rdndall S. Schulu and Steve Werner,
South-Western College Pub: 11th Edition (June 16, 201 1) ISBN-10: 1111580227 ['T13|

112. Management of Tluman Resources by Gary Dessler, CarolinRekar Muaro and Nina D. Cole.

f?' Pearson Fducation Canada: 3rd Edition (IFebroary 28, 2010). 1SBN-10:0321687 140

Content of General Education Courses
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URCG-5118 Functional English

Credit Hours: | 3 (3-0)
Contact Hours: | 3
Pre-requisites: | None

Course Introduction:

The course aims at providing understanding of a writer's goal of writing (i.c. clear, orgarized and
effective content and to use that understanding and awareness for academic reading and writing. The
objectives of the course are to malke the students acquire and master the. grammatical academic
writing skills. The course would enable the students to develop argumentative writing techniques.
The students would be able to logically add specific details on the topics such as facts, examples and
statistical or numcrical values. The course will also provide insight to convey the knowledge and
ideas in an objective and persuasive manner. Furthermore, the course will also enhance the students
understanding of ethical considerations in writing academic assignments and topics including
citation, plagtarism, formatting and referencing the sources as well as the technical aspects involved

cLo Course Learning Qutcomes Bloom
No. Taxonomy

CLO-1 - -

Course Qutline:

1. Devcloping Analytical Skiils

Transitional devices {word, phrasc and cxpressions)
Development of ideas in writing

Reading Comprehension

Precis Writing

Developing argument :
Sentence structure: Accuracy, variation, appropriateness, and conciseness
Appropriatc use of active and passive voice

Organization and Structute of a Paragraph

i 10, Organization and structure of [ssay

+ 1L Types of Essays

0T~ N Ll

Reference Materials (or use any other standard and latest books):

Recommcnded Texts
I Bailcy, S.(2011). Academic writing: A handbook for intemational students (3rd ed.). New York:

Routledge. -
Eastwood, . (2011). A Basic English grammar. Oxford: Oxford University Press.

-
13. Swalces, ). M., & Feak, C. B. (2012). Academtic writing for graduatc students: Essential tasks and

E skills (3" ed.). Ann Arbor: The University of Michigan Press.

| 4. Swan, M. (2018). Practical English usage (8" ed.), Oxford: Oxtord University Press.

Suggested Readinyus

1. Biber, B, Johansson, S., Lecch, G., Conrad, S., Finegan, E.. & Quirk, R. {1999). Longman
grammar of spoken and written English. Harlow Essex: MIT Press.

2. Cresswell, G. (2004). Wriling for academic success. F.ondon: SAGFE.,

3. _$ohnson-Shechan, R, (2019). Writing today. Don Mills; Pearson.
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5.

Sitvia, P. 1. (2019). How to write a lot: A practical guide to productive academic writing.

Washington: American Psychological Association
Thomson, A. J., & Martinet, A. V. (1986). A Practical English Grammar. Oxford: Oxford

University Press
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URCG- 5119 Expository Writing

Credit [Hours: 34(3-0)
Contact Hours: | 3
Pre-requisites: | None

Course Introduction:

This course prepares undergraduates to become successtul writers and readers of English. The course
lielps students develop their fundamental language skilis with a focus on writing so that they can
gain the confidence to communicate in oral and writien English outside the classroom. The course is
divided into five units and takes a Project-based Learning approach. Unit themes target the
development of 21% century skills and focus on self-reflection and active community engagement.
The course completion will enable the students to develop communication skills as reflective and
self-dirccted learners. They will be able to intellectually engage with different stages of writing
process, and develop analytical and problem-solving skills to address various community-specific

challenges.

L0 Course Learning Qutcomes . Bloom
No. Taxonomy
CLO-1 - ]

,Course Qutline:

1. Sclf-Reflection
® Introduction to the basics of the writing process
» [utroduction to the steps of essay writing
» Prewriting activitics: Brainstorming, listing, clustering and freewriting
¢ Practicing Ouilining of the essay
2. Personalized Learning
® Leaming Process, Learning Styles, Goal Setting and Learning Plan
Oral Presentation
® Structure and Significance, Content Selection and Slide Presentation, Peer Review
4. Critical Reading Skills ' '
¢ Introducing Authentic Reading (Dawn and non-specialist academic books/texts)
o Reading Strategies and Practice: Skimming, scanning, SQW3R, Annotating, Delailed
reading and note-taking, Standard Test Practice: TOEFL and IELTS, Model Review
Reports and Annotated Bibliographies
5. Community Engagememt
® Student-led brainstorming on local versus global issues, [dentifying research problems
# Drafting research questions, Drafting interview/survey questions for community rescarch
(in English or L1)
_ ® [Lngaging students in Critical reading, Presenting interview/ survey informarion, Field
| work
¢ Writing Community Engagenient Project
6. Letter 10 the Fditor
s ‘lypes of letters, lormat and purpose of letter to the editor, Steps in writing letter-to-
editor

L

Reference Materials (or use any other standard and latest books):

1. Bailey. S.(2011). Academic writing: A handbeok for intemational students (3rd ed.). New
York: Routledge, ]
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2. Swales,J. M., & Feak, C. B. (20-1 2). Academic writing for graduate students: Essential tasks
and skills (3 ed.). Ann Arbor: The Umiversity of Michigan Press.

Suggested Readings
I, Cresswell, G. (2004). Writing for academic success. London: SAGE.
Johnson-Sheehan, R. (2019). Writing today. Don Mills: Pearson.
Silvia, P. I. (2019). How to write a lot: A practical guide to productive academic writing.
Washington: American Psychological Association.

L2

URCQ-5101 Discrete Structures

Credit Hours: | 3 (3-0)
Contact Hours: | 3
Pre-requisites: | -

Course Introduction:

| providing a solid theoretical foundation for further work. Further, this course aims to develop

tntroduces the foundations of discrete mathematics as they apply to Computer Scicnee, focusing on

understanding and appreciation of the finite nature inherent in most Computer Science problems and
struetures through study of combinatorial reasoning, abstract algebra, iterative procedures, predicate
calculus, tree and graph structures. In this course more emphasis shall be given to statistical and
probabilistic formulation with respect to computing aspects.

‘CLO No. | Coursc Learning Qutcomes Bloom Taxonomy

Understand the key concepts of Discrete Structurcs such as Scts, C2 (understand)

CLO-1 . :
‘ Permutations, Relations, Graphs and ‘Trecs cte.

Apply Jormal logic proofs and/or informal, but rigorous, logical
CLO-2 reasoning Lo real problems, such as predicting the behavior of software | €3 {(Appin
or solving problems such as puzzies,

Apply discrete structures into other computing problems such as

CLO-3 tormal specification, verification, databases, artificial intelligence, and | C3 {(Apply)
cryptography.
Dillerentiate various discrete structures and their relevanee within the

CLO-4 context of computer science, in the arcas of data structures and | C4 (Difterentiate)

algorithms, in particular

Course Quiline;

Mathematical reasoning, propositional and predicate logic, rules of inference, proof by induction, proof
by contraposition, proof by contradiction, proof by implication, set theory, relations, equivalence
relations and partitions, partial orderings, recurrence relations, functions, mappings, function
composition, inverse functions, recursive functions, Number Theory, sequences, series, couniing,
inclusion and exclusion principle, pigeonhole principle, permutations and combinations. Algorithms,
[Scarching and Sorting Algorithms, clements of graph theory. planar graphs, graph coloring. Graph
IAlgorithms, culer graph, Hamillonian path, rooted ees, traversals.

Reference Materials {or use any other standard and latest books):

Schaum's Qutline of Discrete Mathematics, Fourth Edition, 2021
Diserete Mathematics and Its Applications, $th cdition by Kenneth H. Rosen, 2018

Discrete Mathematics with Applications, Sth Edition by Susanna S, Epp. 2019
Discrete Mathematics, 7th edition by Richard Johnson Baugh, 2007

R N
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1 URCG-5105 istamic Studies (Compulsory)

1 Credit Hours: 2
Contact Hours: | 2
Pre-requisites: | -

ICourse Introduction:
Islamic Studics cngages in the study of Islam as a textual tradition inscribed in the fundamental
lsourccs of Islam; Qur'aan and ladith, history and particular cultural contexts. The arca seeks to
provide an introduction to and a specialization in [slam through a large varicty of expressions
{literary, poetic, social, and political) and through a variety of methods (literary criticism,
hermeneutics, history, sociology, and anthropology). It offers opportunities to get fully
introductory foundational basis of Islam in fields that include Qur'aanic studies, lladith and | __~
Scerah of Prophet Muhammad (PBUM), Islamic philosophy, and Islamic law, culture and
theology through the textual study of Qur'aan and Sunnah. '

e To make students understand the relevance and pragmatic significance of Islam in their
fives.
To make learners comprehend the true spirit of Islam with reference to modern world.
T'o generate a sensc of slamic principles as a code of living thal guarantee the elfective
solutions to the current chatlenges of being.
To provide Basic information about Islamic Studies
To enhance understanding of the students regarding Islamic Civilization
To improve Students skill to perform prayers and other worships
To enhance the skill of the students for understanding the issues related to faith and
religious life.

&t & & o

CLO Course Learning Qutcomes Bloom
No. Taxonomy
CLO-1 To further enhance the knowledge of Islam.
CLO-2 To understand the basic concept of Islam and Quran Pak.
, ‘t'o understand the concept of Haqooq ul ibad in the light of o
CLO-3
Quran. ;
. To know the importance of Islamic concept about other ;
CLO-4 . |
: religions. e
Course Qutline:
1. Introduction o Qur'aanic Studies Ane Ol 3 s
1) Basic Concepts of Qur'aan o sabis 1S e A L
r2) History of the compilation of Qur'aa L OB Oasdi g e ) | "
113} Uloom-ul-Qui‘aan oAl a gl .

t i

i a8 ) 50 28628450 1 <l o il 5 ) g it 5 ~an 3 1S S Cadiia ¢ pae Ol i jtaS) Ol dalaa ;
3559 5640-33 32-21 «6 ol b a5 jpu FL-1 Sl G ghapall 3 o 163277 Sl 805 500 1841 i

F

!

[

S12 i s 192 - 190 < o pae 120 « 18 il pdiadh 114 - | Ol Cheall g 6153151 <l eV
c:ula.m..d'-r\;<20u:.:j._wﬂ 14 53 |

. 2. Introduction to Hadith Tata o jlad
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1) Legé! Status of Hadith PR L g SLIVLEN

2) History of the compilation of Hadith Suda G plip e 8 Cues
3) Classifications of Hadith pledl L i

MILJQ-ALSIL&JL;IJ#QLQF}AJQ}EJJ:@MOL

- o a8 i g 3 b ISl 5l e (e S T b 0 Sis 2 -t emnie i el 1S Jlac

T O S i S 56 Sl (S Sl g st et €t 5 Dl S 1 e S e
e peiae 559 Db Cual S dee 50 AN ke Jsas 8 oy lie pald S i ad 1S g
o aabie (S G Gua 1T p Y e LeS ) BAIS Sall Ga gl il S Gsin [0 e Y5 S

- o Sl adn S S03 L Jla pelii (S e S AT gl 12 e (S Ry g e
s gt 1 5 1 QRS padd - 15 aladt SLpe 1S dia Jeo s 14

3. Sirab of the Prophet (PBUH) il
. Significance of Seerah Studies Catadh 95339 308 (oS G pea radlag
2. Prephetic principles of Character building Ehie 593 1S Dl d 5w preas

Mnﬁwujﬂ_—sl ‘&'v.\_,.“f-\um.la:..s‘..g.ladug.n iaﬁ‘)@ﬂﬂ;ﬁeu@&ulab‘_)udi)]:d}uuuumui
i g dalie Sl Dt (alCalle g e (e e (B ¢ s o gl 5t e Lial

4. tslamic Culture & Civilization Ol 5 udyd el
1) Basic Concepts ot Islamic Civilization porie 1S uds
I 2} Historical evaluation of Islamic Civilization el ) S LIS cuns el

3) Salient feature of Istamic Civilization Olis grad ohed S Cpd ool
4} Islamic Civilization and Contemporary Issues Sl pealas )5l 2ad g oudd oDl

CSﬁJLééQﬂ%S&Q'ﬁ‘@WJJ‘Qﬁ[&A‘GAh é%ﬁwmii_}w\m _jd..a‘_}c.csg_!g;\?:lwaln.u‘
Ko sbabua e pasle 5 odlaa )b (il opds ¢ i ol 1 S a3la s 35 v e 520 18y ks
JIJ....I.I.IL.J ‘_JLa.L..m )}-ﬂu (JD_)S

Reference Materials (or use any other standard and Iatest books):

1} Hameed Ullah Muhammad, -Emergence of Islam, IR, Istamabad

2) Ilameed Ullah Muhammead, Muslim Cenduct of State

3) Hameed Ullah Muhammad, Introduction to Islam

4) Ahmad Hasan, -Principles of [slamic Jurisprudence, Islamic Research Institute, International
[slamic University, Islamabad (1993) :
5) Dr. Muhammad Zia-ul-Hag,-Introduction to Al Sharia Al Islamia, Allama Igbal Open

University, 1slamabad(2001)

| 0) Dr. Muhammad Shahbaz Manj, Tcleeemat-e-fslam
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URCG-5126 Ethics

Credit Hours: | 2 (2-0) L
Contact Hours: W
Pre-requisites: | -

]

Course Introduction:

CLO . Bloom
No. Course Learning Outcomes Taxonomy

|{Course Qutline:
Meaning and Scope of Ethics.
2. Relation of Ethics with:
(a) Religion
(k) Science
{c) Law
3. Historical Development of Moraiity:
{a). Instinctive Moral Life.
(b). Customary Morality.
(¢). Reflective Morality.
4. Moral Thcories:
{(a). Hedonism (Mill)
(b}. [ntuitionism (Butler)
' {c}. Kant’s Moral Theory.
5. Moral Ethics and Society. /
(a). Freedom and Responsibility.
(b}. ‘lolerance
(¢). fustice
(d). Punishment (Theories of Punishment)
6. Moral Teachings of Major Religions:
a). Judalsm
b). Christianity
¢). Islam
7. Professional Ethics:
a). Medical Ethics
b). Ethics of Students
c). Ethics of Teachers

d). Business Ethics

|
) Reference Materials (or use any other standard and iatest books): _
I. William Lille. An Introduction to Ethics., London Methucn & Co. latest edition.

2. Tiws, FLH. Ethics for Today. New York: American Book, laiest edition. _
3. Hill, Thomas. Ethics in Theory and Practice. N.Y. Thomas Y. Crowel, latest edition

4. Ameer Ali, 8. The Ethics of Islam. Culcutta: Noor Library Publishers, latest edition

5. Donaldson, D.M. Studies in Muslim Ethics. London: latest edition. 6, Sayeed, S.M.A.(Tr.)

Ta’arut-c-Akhlaqiat. Karachi: BCC&'I', Karachi University of

|
1
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URCG-5122 Ideology and Constitution of Pakistan
Credit Hours: § 22-0
Contact Hours: |2
| Pre-requisites: [ -
Course Introduction:
This course focuses on ideelogical background of Pakistan. The course is designed to give a2 comprehensive insight
about the constitutianal developments of Pakistan. Starting from the Government of India Act, 1935 till to date, all
impertant cvents leading to constitutional developments in Pakistan will be the focus of course. Failure of
constitutionat machinery and leading constitutional cases on the subject. Moreover, students will study the process
of governance, national development, issues arising in the modern age and posing challenges (o Pakistan. It will
also cover the entire Constitution of Pakistan 1973, However, emphasis would be on the fundamental rights. the
nawure of federalism under the constilution, distribution of powers, the rights and various remedies, the supremacy
ol parligment and the independence ol judiciary
Course Qutline:
¢« Ideology of Pakistan
[deological rationale with special reference to Sir Syed Ahmed Khan, Allama Muhammad Igbal and
Quaid-c-Azam Muhammad Al Jinnah.
Two Nution Theory and Factors leading 1o Muslim separatism,
«  Coustitgtional Developments
Salient Featare of the Government of India Act 1935
Salicnt Feawre of Indian Independence Act 1947
Ohjectives Resolution
Sulient Frature of the 1956 Constitution
Developments leading Lo the abrogation of Constitution of 1956
Salient features of the 1962 Constitution
Causes of [ailure of the Constitution of 1962
Comparative study of significant features of the Constitution of 1956, 1962 and 1973
«  Fundamental rights
+  Principles of policy
+  Federation of Pakistan
President ' [
Pariiamem
The Federal Government
»  Provinces : !
Governors
Provincial Assemblics
The Provincial Governiment
¢«  The Judicature
Supeeme Court
Liigh Courts |
Federal Sharial Courts
Supreme Judieial Council
‘ Administrative Courts and tribunals
i »  Islamic Provisions in Constitution
| Significant Amendments of Constitution of Pakistan 1973

Reference Materials (or usc any other standard and latest books):

! I. Constitutivnal und Political flistory of Pakistan by Hamid Khan

f 2. Mahmoeod. Shaukat and Shaukal, Nadeem. Constilution of the Islamic Republic of Pakistan, 3rd
| re edn. Lahore: Legal Rescarch Centre, 1996,

I‘ Munir, Muhammad, Constitution of the Tslamic Republic of Pakistan: Being a Commentary on
! the Consiitution of Pakistan, 1973. Lahorg, Law Pub., 1975,
|

)

4. Rizvi, Syed Shubbar Ravza. Constilutional Law of Pakistan: Text, Case Law and Analytical
Commentary, 2nd ve edn. Lahore: Vanguard, 2005
Fhe Textolthe Canstitution of the Islamic Repoblic of Pakisian, 1973 (as amended).

=]

0, Fuadamental Lasvs of Pakistan by A.K. Brohi - S
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. o URCG-5128 Pakistan Studies

PAKISTAN STUDIES
UGE POLICY V 11 : GENERAL EBUCATION COURSE

| Crodits: 02
Pre-Requisite: Nit

Qfferlag: - Vuderyraduate Degrees

Placement: P - 8 Semestors

Type: General Edueation

Fichds: Al

DESCRIPTION

T

This course is designed (o provide students with « comprehensive cxplorstion of Pakistam's [
identity, spanning geographical, histaricul, and culturs! dimensiens. It delves into the diverse | .~
landscapes, ancient civilizations. and rich culiural heritage that define Fukistan, Moreover. it ¢ 7]
anamines e socia-coltiral and poitical wagsformations 1o Pakistar oter time ciuding

P democratic tmnsitions and militaty interventions. The am of this course s W jacuicale in f
+ students 3 nuaneed understanding of Pakistan's past, present, and potential future trajectories, ;
enabhing them 1o veitically evaluate the complex dynamics shaping the notion's development. |

| COURSE LEARNING OUTCOMES

: By the end of this vourse, students will be able 1o

i

!E 1. Have enhanced knowledge of the geographical, historical, and political aspects of |

; Pakistan.

;2. Usderstand the society and culivre of Pakisian.

{ 3. Undetstand and expluin the socio-cconomic developments in Pakistan. ,
4. Explore contemporary issuves and chalenges faced by Pakistan and their implications ;|

for the future.

H
i
.

CSYELABUS

b Introduction ro Pakistan: ]
*  Geographica! location snd significance,
o Hislorical background: Ancient civilizations in the région. :
v Factors leading to the creation of Pakistan. ;
Politicul Histery of Pakistan: J
» Furnative phase.
+  Milivwy intervemions sind democratic tmnsitions. :
3. Geography of Pakistan: , /
*  Physiography: Mountains, plains, piateaus, deserts, valleys art coastal areus,
*  River systems: fudus River and its uibutaries,
; ¢ Climatic regions of Pakistan.
‘,\“" 4. Society und Culture of Pakistan: !
v Socic.ultural diversity. [
e Languages and literuture of Pakesian, ] I
F
i

L

5. Esenomic Development of Pakistun;
»  Agriculidre and industrial seciors of Pakistan,

;
4
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| Pre-requisites: | None

-

URCG-5123 Applications of Information Communication Technologies (1ICT) N

Credit Hours: | 3(2-3)
Contact Hours: | 2-3

Course Introduction:

The course introduces students to information and communication technologics and their application
in the workpiace. Objectives include basic understanding of computer software, hardware, and
associated technologies. How computers can be used in the workplace, how communications systems L
can help boost productivity, and how the Internet technologies can influence the workplace. Students
witl get basic understanding of computer software, hardware, and associated technologies. They will
also learn how compuiers are used in the workplace, how communications systems can help to boost
productivity, and how the Internet technologies can influence the workplace.

CLO No. | Coursc Learning Qutcomes Bloom
Taxonomy
CLO-t Understand basics of computing technology C1 (Knowledge)
CLO-2 Do number systems conversions and arithmetic 2 (Understand)
CLO-3 Have knowledge of types of sofiware C2 (Understand)
CLO-4 Have knowledge of computing related technologies C3 (Apply)

Course Qutline:

Introduction, Overview of Information Technology.
Hardware: Computer Systems & Components, Storage Devices.
Software: Operating Systems, Programming and Apptication Software.
Databases and Information Systems Networks.
File Processing Versus Darabase Managemeni Systems.
rata Communication and Networks,
Physical Transmission Media & Wircless Transmission Media,
Applications of smart phone and usage. e
The Internet, Browsers and Search Engines. v
. Websites and their types.
. Email Collaborative Computing and Social Networking,.
L-Commerce.
. T Sccurity and other issucs,
. Cyber Laws and Lthics ol using Social media. |
. Use of Microsolt Office toels (Word, Power Point, Excel) or other similar tools depending on
the uperating system,
6. Other IT tools/software specific to field of study of the students if any.
AReference Materials (or use any other standard and latest books):
1. Discovering Computers 2022: Digital Technology, Data and Devices by Misty E. Vermaal,
Susan L. sebok; 17" edition. v/

Y e —

o R

© = o

—_ e —
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i Suggested Books
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1. Computing Essentials 2021 by Timothy J. O'Leary and Linda |. O'Leary, McGraw Hill
Higher Education; 26™ edition. e

2. Computers: Understanding Technology by Fuller, Floyd; Larson, Brian: edition
- 2018.

f URCS-6101 Professional Practices

1 Credit Hours: | 2 (2-0)
Coatact Hours: |2
Pre-requisites: | None

|Course Introduction;
IA Computing graduate as professional has some responsibilities with respect to the society.
This course develops student understanding about histarical, social, economic, ethical, and
‘ professional issues related to the disciptine of Computing. It identifies key sources for
information and opinion about professionalism and ethics, Students analyze, evaluate, and
_assess cthical and professional computing case studies.

CLO Course Learning Outcomes Bloom

No. Taxonomy
i |
3 Course Qutline:

Historical, social, and cconomic context of Computing (software engineering, Computer
1 Science, Information Technology); Definitions of Computing (sofiware engincering, Compuier
Science, Information Technology) subject arcas and professional activitics; professional
societies; professional ethics; professional competency and life-long learning; uses, misuses, and
risks of software; information security and privacy; business practices and the economics of
sofiware; intellectual property and software law (cyber law); social responsibilities, software
related contracts, Software house organization. Intellectual Property Rights, The Framework of
Employce Relations Law and Changing Management Practices, Human Resource Management
‘and 1T, Health and Safery i Work, Sofiware Liability, Liabiliy and Practice, Computer Misuse
and the Criminal Law, Regulation and Contro! ot Personal [nrormation, Overview of the British
Computer Society Code of Conduct, IEEE Code of Fthics, ACM Cade of Ethics and Professional
Conduct. ACM/IEEE Software Engineering Code of Ethics and Professional Practice.
_Accountability and Auditing, Social Application of Ethics. o

y s

"

T

Reference Materials (or use any other standard and latest books):
1. Boddington, P. (2023). Al cthics: a textbook. Springer Nature,
2. Professional Issues in Software Engineering by Frank Bott, Allison Coleman, Jack
£aton and Diane Rowland, CRC Press; 3rd Edition (2000). ISBN-10: 0748409513
3. Computer Ethics by Deborah G. Johnson, Pearson; 4th lidition (January 3, 2009}.
ISBN-10: 0131112414
4. A Gift of Fire: Social, Legal, and Ethical 1ssucs for Computing and the Internet (3"
‘ Edition) by Sara Baase, Prentice Hall; 3rd Edition (2008). ISBN-10: 0136008488
l 5. Applied Professional Ethics by Gregory R. Beabout, University Press of America
(1993).
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o [’ 6. Noorman, M., & Johnson, D. G. (2014). Negotiating autonomy and responsibility in
’ l mililary rabots. £thics and Information Technology, 16(1), 51-62.

URCQ-5102 Calculus and Analytic Geometry

' Credit Hours: | 3 (3-0)
’ Contact Hours: | 3
Pre-requisites: | -

Course Introduction:
To provide foundation and basic ground for calculus and analytical geometry background.

CLO ] Bloom
No. Course Learning Qutcomes Taxonomy

Course Qutline:
Limits and Continuity; Introduction to functions, latroduction to limits, Techniques of funding
C‘; timits, Indcterminate forms of {imits, Continuous and discontinuous Runctions and their
applications, Differential calculus; Concept and idea of dilferentiation, Geometrical and
Physical meaning of derivatives, Rules of differentiation, Techniques of differentiation, Rates
of change, Tangents and Normais lines, Chain rule, implicit differentiation, linear
approximation, Applications of differentiation; Extreme value functions, Mean valuc theorems,
) Maxima and Minima of a function for single-variable, Concavity, Integral calculus; Concept
'| and idea of Integration, lndefinite integrals, Techniques of integration, Riemann sums and
Definite Integrals, Applications of definite integrals, Improper integral, Applications of
Integration; Area under the curve, Analytical Geometry; Straight lines in R3, Equations for

planes.

I'Rcfcrcncc Materials {(or use any other standard and latest books):

1. Calculus and Analytic Geometry by Kenneth W, Thomas.

2, Calculus by Stewart, James.

3. Calculus by Earl William Swokowski; Michacl Olinick; Dennis Pence: Jeffery A. Cole
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. I URCW-5201 Applied Physics

Credit Hours: 3(3-0)
i Contact Hours: | 3-0
Pre-requisites: None

Course Introduction:

! The course introduces students with the basic concept of Physics and electronics. Students are also
taught Physics laws and other associate topics to prepare them for the advanced level courses in this

' arca. ‘The focus of the course on clectric foree and its applications and relaled problems, conscrvation of
| charge, charge quantization, Electric Ficlds duc to point charge and lincs of force and many other uscfil
topics.
CLO No. | Course Learning Qutcomes . Bloom Taxonomy

|Course Cutline: .

I'Elcctric force and its applications and related problems, conservation of charge, charge quantization,
Electric ficlds due to point charge and lines of force. Ring of charge, Disk of charge, A point charge in
an eleciric field, Dipole in a n electric field, The flux of vector field, The flux of electric field, Gauss’
Law, Application of Gauss® Law, Sphericatly symmetric charge distribution, A charge isolated conductor,
Electric potentiat energy, Electric potentials, Calculating the potential from the field and related problem
Potential due to point and continuous charge distribution, Potential due to dipole, equipotential surfaces,
Calculating the ficld from the potential, Electric current, Current density, Resistance, Resistivity and
\ conductivity, Ohm’s law and its applications, The Hall effect, The magnetic force on a current, The Biot-
’ Savart law, Line of B, Two parallel conductors, Amperes’ s Law, Solenoid, Toroids. Faraday’s
! experiments, Ifaraday’s Law of Induction, Lenz's law, Motional emf, Induced clectric ficld, Enduced
electric ficlds, The basic equation of electromagnetism, [nduced Magnetic field, The displacement
T eurrent, Reflection and Refraction of light waves, Total intemal reflection, Fwo source interference.
Double $lit interference, related problems, [nterference from thin films, Dilfraction and the wave theory.
related problems, Single-Slit Diftraction, related problems, Polarization of electromagnetic waves,
Polarizing sheets, related problems.

’Reference Materials (or use any other standard and latest books): .

1. Fundamemals of Physics (Extended), 10th edition, Resnick and Walker

12. Narciso Garcia, Arthur Damask, Steven Schwarz., “Physics for Computer Science Students™,
Springer Verlag, 1998,

URCG-5125 Civics and Community Engagement

Credit Hours: | 2(2-0)
t Contact Hours: |2
; Pre-requisites: | None

' Course Description: L o
The Civics and Community Engagement course is designed to provide students with an
understanding of the importance of civic participation, culture and cultural diversity. basic
foundations of citizenship, group identities and the role of individuals in creating positive change
within their communities. The course aims at developing students' knowledge, skills and attitudes
necessary for active and responsibie citizenship.

!CLO Learning Qutcomes Bloom
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Taxonomy

Course Contents:

s Understand the concepts of civic engagement, community
development, and social responsibility.

e Understand rights and responsibilities of citizenship

¢ Understand cultural diversity in local and global context

+  Analyze the significance of civic participation in
promoting social justice, equity, and

¢+ democracy.

« [Cxamine the historical and contemporary examples of
successful civic and community cngagement initiatives.

« Identify and assess community needs, assets, and
chalienges to develop effective strategics for community
tmprovement.

+ Explore the ethical implications and dilemmas associated
with civic and community engagement.

« Develop practical skills for effective community
organizing, advocacy, and leadership.

s+ TFoster intercultural competence and respect for diversity n
community engagement efforts. .

¢ Collaborate with community organizations, stakcholders,
and fellow students to design and implement community-
based projects.

« Reflect on personal growth and learning through self-

assessment and critical analysis of community engagement

__Lxperiences.

il

introduction to Civics & Community Ergagement

Citi

‘Identity, Culture, and Secial Harmony

Multi-cultural society and inter-cultural dialoguc

Active Citizen: Locally Active, Globally Connected

# Overview of the course: Civies & Community Engagement

+ Peinitton and importance of civics

e Key concepts in civics: citizenship, democracy, governance, and the rule of law
» Rights and responsibilities of citizens

zenship and Community Engagement
o Introduction to Active Citizenship: Overview of the 1deas, Concepts, Philosophy and Skills

e Approaches and Methodology for Active Citizenship

» Concept and Development of ldentity, Group identities

¢ Componenis of Culture, Cultural pluralism, Multiculturalism, Cultural Ethnocentrism,
Culturaf relativism, Understanding cultural diversity, Globalization and Culture, Social
Harmony,

o Religious Diversity {Understanding and affirmation of similaritics & differences)

s  Understanding Socio-Political Polarization

» Minorities, Social Inclusion, Affirmative actions

« later-cultural dialogue (bridging the differences, promoting hamony}
s Promoting intergroup contact/ Dialoguc

e Significance of diversity and its impact

e lmportance and domains of Inter-cultural dialogue

o Importance of active citizenship at national and global Ievel
¢ Understanding community
o _Identification of resources (human, natural and others) )
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o Utilization of resources for development (community participation)
s Strategic planning, for development {community iinkages and mobilization)

'Human rights, constitutionalism and citizens’ responsibilities

+ {ntroduction to Human Rights

« Human rights in constitution of Pakistan
« Public duties and responsibilities

¢ Constitutionalism and democratic process

Social Institutions, Social Groups, Formal Organizations and Burcaucracy

e Types of Groups, Group identities, Organizations
s Bureaucracy, Weber’s model of Bureaucracy

‘¢ Role of political parties, interest groups, and non-governmental organizations
| Civic Engagement Strategies

. Grassroots organizing and community mobilization
] Advocacy and [obbying for policy change
. Volunteerism and service-leaming opportunitics

Social issues/Problems of Pakistan

¢ Overview of major social issues of Pakistani society

Social Action Project

I !Rccommcndcd Books:

1.
2.

-
2.

Kennedy. J. K., & Brunold, A. (2016). Rcgional context and Citizenship educatlon in Asia and
Europe. New Yourk: Routledge, Falmer.

tienslin, James M. (2018). Essentials of Sociology: A Down to Earth Approach (13" ed.). New
York: Pearson Education

Macionis, J. J., & Gerber, M.L, (2020). Sociology. New York: Pearson Education

Reference Books:

l.
2

3.

=

=1 Ch L

0.

Glencoe McGraw-ilill. (n.d.}. Civics Today: Citizenship. Ficonomics, and Youth.
Magieby, D. B.. Light, P, C., & Nemacheck. C. .. {2020). Govermment by the People (16th
ed.). Pearson.

Sirianni, C., & Friedland, L. {2005). The Civic Renewal Movement: Community-Building and
Democracy in the United States. Kettering [Foundation Press.

Bloemraad, I. (2006). Becoming a Citizen: Incorporating Immigrants and Refugees in the
United States and Canada. Uhiversity of California Press.

Kuyek, J. (2007). Commun.iy & .___'um7mb Theory and Practice. Fernwood Publishing.
DeKieller. D. 5, (2010). The Ciuzen's Guide o Lobbying Congress. TheCapiiol. Nel.
Rybacki, K. C., & Rybacki, D. . (2021). Advocacy and Opposition: An Introduction to
Argumentation {8th ¢d.). Routledge.

Kretzmann, 1. P., & McKnight, J. L. (1993). Building Communities from the Inside Out: A
Path Towards Finding and Maobilizing a Community's Assets. ACTA Publications.
Patterson, T, E. (2005). Engaging the Public: How Government and the Media Can
Reinvigorate American Democracy. Oxford University Press.

Love, N. 8., & Mattern, M. (2005). Doing Democracy: Activist Art and Cultural Politics.
SUNY Press.

URCG-5124 Entreprencurship

: Credit Hours:
Contact Hours:

2(2-0)

| N PN

Pre-reguisites: | None

Course Introduction:
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This course addresses the unique entreprencurial experience of conceiving, evaluating, creating,
managing, and potentially selling a business idea. The goal is to provide a solid background wilh
practical application of important concepts applicable to the entrepreneurial environment.
Entreprencurial discussions regarding the key business areas of finance, accounting, marketing and
management include the creative aspects of entrepreneurship. The course relies on classroom
discussion, participation, the creation of a feasibility plan, and building a business plan to develop a

comprehensive strategy for launching and managing a now venture.

Bloom

CLO No. | Course Learning Qutcomes
Taxonomy

1 CLO-1

The course gives students the tools necessary to think
creatively, to plan out whether their idea is marketable to
investors, guide them through the launch their own business, or | C2 (Undcrstand)
to support an employer in launching and growing an '
cntreprencurial venuure,

Course Learning Objectives

S

[F¥]

To enhance the ‘entrepreneurial intentions’ of the students by improving their natural
willingness to stari a business.

To understand the process of entreprencurship and leamn the ways te manage it by working
individually in the class and in the form of groups outside the class to conduct ficld
assignments. ) _

To educate the students about the practical underpinnings of the entrepreneurship with the
aid of practical assignments and idea pitching.

Course Qutline:

2,
3.

9.

Background: What is an Organization, Organizational Resources, Management [Functions,
Kinds of Managers, Mintzberg's Managerial Roles.

Forms of Business Ownership: The Sole proprictorship, Partnership, Joint Stock Company
Entreprencurship: The World of the Entrepreneur, what is an entrepreneur? The Benefits
of Cntrepreneurship, The Potential Drawbacks of Entrepreneurship, Behind the Boom:
Feeding the Entrepreneurial Fire,

The Challenges of Entrepreneurship: The Cultural Diversity in Entreprencurship, The

Power of “Small” Business, Puiting Failure into Perspective, The Ten Deadly Mistakes of

Enmwrepreneurship, How to Avoid the Pitfatls, Idea Discussions & Selection of student
Projects, Islamic Ethics of Entrepreneurship.

Inside the Entrepreneurial Mind: From Ideas to Reality: Creativity, Innovation, and
Entreprencurship, Creativity — Essential to Survival, Creative Thinking, Barriers to
Creativity, [Tow to Enhance Creativity, The Creative Process, Techniques for Improving the
Creative Process, Protecting Your [deas, Idea Discussions & Selection of student Projects.
Products and technology, identification opportunities

Designing a Competitive Business Model and Building a Solid Strategic Plan: Building
a strategic plan. Building a Competitive Advantage, The Strategic Management Process,
IFormulate strategic options and select the appropriate strategies, Discussion about exceution
of Students’ Project.

Conducting a Feasibility Analysis and Crafting a Winning Business Plan: Conducting a
Feasibility Analysis, Industry and market (easibility. Porter's five lorces model, Financial
feasibility analysis, Why Develop a Business Plan, The Elements ot a Business Plan, What
[.enders and Investors Look for in a Business Plan, Making the Business Plan Presentation.
Building a Powerful Marketing Pian: Building a Guerrilla Marketing Plan, Pinpointing
the Target Market, Determining Customer Needs and Wants Through Market Research.
Plotting a Guerrilla Marketing Strategy: How to Build a Competitive Edge, Feed Back &
Suggestions on Student Project, Islamic Ethics for Entrepreneurial Marketing
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10. E-Commerce and the Enircprencur: Factors to Consider beforc Launching into E-
Commerce, Ten Myths of E-Commerce, Strategies for E-Success, Designing a Killer Web
Site, Tracking Web Results, Ensuring Web Privacy and Sccurity, Feed Back & Suggcestions
on Student Project. .

11. Pricing Strategies: Three Potent Forces: Image, Competition, and Value, Pricing Strategies
and Tactics, Pricing Strategies and Methods for Retailers, The Impact of Credit on Pricing

12. Attracting Venture Capitalist: Projected Financial Statements, Basic Financial Statements,

Ratio Analysis, Interpreting Business Ratios, Breakeven Analysis, Feed Back &Suggestions

on Student Project,
13. Idca Pitching: Formal presentation, S-minutes pitch, funding negotiation and launching.

Reference Materials {or use any other standard and latest books):

Recommended Texts: .

Suggested Readings:

1. Scarborough, N. M. (2011). Essentials of entrepreneurship and small business management.
Publishing as Prentice Hall, One Lake Street, Upper Saddle River, New Jerscy 67438..

1. Burstiner, [. (1989). Small business handbook. Prentice Hall Press.

_URCG-5111 Translation of the Holy Quran - |

Credit Houvs: Non-Credul
Contact Hours: | -
Pre-requisites: [ Nonc

Course Introduction:

This course is designed to develop the recitation skills in students.

CLO No. ! Course Learning Outcomes ' ]Sioom
Faxonomy
CLO-1 To familiarize the swdents to keys and fundamentals of i
T recitation of the holy Quran.
. To develop the skill of the students of recitation the last
CLO-2 . -
revelation,
C1.03 Students will learn the basic Arabic grammar in a practical way. .
- ‘l'o develop an cagerness among the students to explore the last
CLO-4 .. , -
divine Book.
{Objectives
e To familiarize the students to keys and fundamentals of recitation of the holy Quran. .

* ® @

To develop the skill of the students of recitation the last revelation.
Students wili learn the basic Arabic grammar in a practical way.
To develop an eagerness among the students to explore the last divine Book.

Course Qutline;

dpad aas il oo by e

ARt e S '
aadloas il ) griac Jold and s Dlilaie Sl 4t il '
Lj:_ir'__ln__iﬁ.ma_)l;._ij_)asC.Jl:-u_'i_s_):h:?Luﬁiirﬁ..JJJ'--_iJ; [

Memorization:
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URCG-5111 Transiation of the Holy Quran - |

Credit Hours: Non-Credit
Contact Hours: | -
Pre-requisites: { Nonec

Course Introduction:
‘" In some discipline 39 semester and in some discipline 4% Semester/ ADP Program 2

| Year
E[LO Course Learning Qutcomes Bloom
0, Taxonomy
Students will come to know about the real nature, significance
CLO-1 and relevance of the Islamic beliefs in light of the text of the -
1 lioly Quran. _
i CLO-2 Students will seek knowledge of translation and transliteration i
’ - of the Holy Book Quran.
CLO-3 ‘'o familiarize the students with the concept of Ibadah (lts
o significance, scope and relevance) and its types in isfam.
Students will Icarn literal and idiomatic way of translation of
CLO-4 -
the Holy Book.
CLO-3 Students will learn about the polytheism and its incompatibility )
; in Islam highlighted by the Holy Quran.
, To highlight the significance of learning through using all
i CLO-6 human faculties provided by the almighty Allah and familiarize X
' the students about condemmation of ignorance mentioned in the
Quranic text.
To develop Awareness among the students about rights and
CLO-7 duties of different circles of society in the light of Holy -
Quran.
CLO-S To infroduce the students to Quranic Arabic grammar in i
} practical manner.
. I .
_ Objectives
O «+ Students will come o know about the real nature, significance and relevance cf the

Islamic beliefs in light of the text of the Holy Quran.

« Students will-seek knowledge of translation and transliteration of the Holy Book Quran.

« To familiarize the students with the concept of Ibadah (lts significance, scope and
relevance) and its types in islam. »

' « Students will learn literal and idiomatic way of translation of the Holy Book. "

+ Students will learn about the polytheism and its incompaiibility in Istam highlighted by
the Holy Quran,

1« To highlight the significance of learning through using all human faculties provided by
the almighty Allah and familiarize the students about condemnation  of ignorance
mentioned in the Quranic text.

« To develop Awareness among the students about rights and duties of different circles
of society in the light of Holy Quran. I
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« To introduce the students to Quranic Arabic grammar in practical manner.
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Grammar:

Details of Chapters and verse Numbers:

sty man i es bl aatie

CAA YOV (YA 10 (FAD (FF (YAD (Y0 (YFY (1Y (Fa (13 (YVA XYY (PO LXTA V) o 2l s
YTV OCTTF YYY 1 RALYFY (10A cYVA (VAT (AP (Yoo (VAR (ITF (IVY L YOF (YAD VYF (FY
(/\‘F I P cTAT YT CTAF LAY YT (YTD (YYVY YT TR LTYA

JEF OIYF GF VY OTE VYA CTD Y IYF TF GAGAY (PR T AL (P OITR AT 1Y c10) bl .

(AV YA OF FF OF L Y ) 6F 8T T TR AR DTA Y YT .
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URCG-5111: Translation of the Holy Quran — I re

7 Credit Hours: | Non-Credit
Coutact Hours: | -
Pre-requisites: | None

| Course Infroduction: . e e e e

This course is desi gned to develop the recitation skllls in student%

CLO . Bloom
No. | Course Learning Outcomes | Taxonomy_

| CLO-)

To introduce ethics and highlight its importance, need and
relevance for individual and collective life,
'I'o iluminate the students with the Quranic norms of Morality
CLO-2 Le. truthfulness, patience, gratitude, modesty, [orgiving, -
hospitality efc. L Vs
To familiarize the students with immoral values like falsify,

C‘ -ﬂ 1 o+
Ny .L...lfoj.._ | arrogance, immodesty, extravagance, backbiting etc. L
7 i(lO--‘l To inculcate ethical and moral values in our youth, )
O . CLG-5 " To develop a balanced dynamic and wholesome personality. T -
(;LO-_G To introduce the students to Quranic Arabic grammar in )

practical manner.

] Course Outline:

(..;';:,Lh : l}ﬁi:.&jlj.':.x,*/:’r-..}.fuj)a 1211
2o U

IV T TS gt | o ot g P T . (T o
.'.‘:...-..:/E)’jsuﬂruu: ,__:,.IJ !,d;"' ULC.I‘L;?"'-'*L“)UUJ‘“Z/ L')..l/”é-—uf)‘&qpt}:b'f‘t’/i—g*tu’&d:)JL}L:
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URCG-5111: Translation of the Holy Quran — IV

Credit Hours: | Non-Credit
i Contact Hours: | -
. Pre-requisites: | None

Course Introductian:
This course is designed to develop the recitation skills in students.

' : —
: ELO Course Learning Qutcomes Blo_om
L FNo. L | TaXonomy
. To familiarize the students with commandments of trade and
©CLO-1 i inheritance mentioned in the Quranic text (with the help of Urdu -
translation).
Y To introduce the students 1o scientific facts and miracles of the Holy
= CL.O-2 Quran and Quranic stress on deep study of Allah’s explored " -
| UNIVerse.
CLO-3 To motivate the sludcn.ls for reading and exploring the last Holy
T Tt Book revealed by Almighty Allah.
; IC[ 0-4 ‘Through memorization students will develop their relation with last
T revelation. i

Course Qutline; e
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Social Science Electives

- o iy

URCA-5101 Introduction to Management

Credit Hours: | 2 (2-0)
Contact Hours: | 2
Pre-requisites: | None

1
'Course Introduction: o

Introduction to MdlkCllﬂg helps the studenls in explori mg ‘fundamental pnnmpigs that drive
successful business promotion and customer engagement. This course will delve into the core
concepts of market research, product positioning, and strategic communication to provide a
comprehensive foundation for understanding the ever-evolving world of marketing.

CLO Coursc LLarnmg, Outcomes Bloom
Taxonomy

! |-

. | Course Qutline;

3 [ntroduction to Managers and Management: What as Management and What Do Managers Do?
Defining Management. Management Functions, Management Roles, Management Skills,
Hlistory of Management. Organizational Culture and Environment: The Manager: Omnipotent
lor Symbolic? The Organization's Culture, The Environment - Defining Environment, The
Specific Environment, The General Environment, Influence on Management Practice. Decision
. Making The Essence of Manager‘s Job: The Decision Making Process, The Rational Decision
' ‘Maker, Decision Making Styles, Analyzing Decision Alternatives — Certainty, Risk, Uncertainty.
lanning: ‘I'he Foundations of Planning. The Definition of Planning, Purposes of Planning. Types
of Plans. Contingency [actors on Planning, Objectives: The Foundation for Planning.
Muitiplicity ol Objectives, Real Versus Stated Objectives. Traditional Objective Setting,
Management by Obijectives. Organization Structure and Design: Defining Organization
Structure and Design, Building, The Vertical Dimension of Organizations, Building the
Iorizontal Dimension of Organizations, The Contingency Approach to Organization Design.
Application of Qrganization Design. Motivation: Motivating Employees, What is Motivation?
! Contemporary Approaches to Mativation. Contemporary Issues in Motivation, From Theory 1o
Practice: Suggestions for Motivating Employces. Leadership: Managers Verses Leaders. Trail
Theorics. Behavioural Theories, Contingency Theories, Emerging Approaches to [.cadership,
Conlemporary Issucs in Leadership. Communication: Communication and Interpersonal Skills,
Understanding Communication, Communication Styles of Men And Women, Feedback Skills,
Delegation Skills*. Conflict Management Skills. Negotiation Skiils. Controlling - Foundations
ol Control* What is Control? The Importance of Conirol, The Control Process, Types ol Control.
Qualitics of Eflective Control, The Dysfunctional Side of Control, Lthical Issucs in Control,
' Controlling Tools and Techniques: Information Controls, Financial Controls, Opcrations
Controls. Behavioral Controls. The Personnel Function: Terminology, Who Docs Personnel
Waork? Staft Role of The Personnel Department Personnel (Human Resource) Functions. Job
Design and Analysis: Job Design, Job Information and Personncl Management, Analyzing Jobs-
Obtaining Job Information, Functional Job Analysis, Administration of The Job Analysis
Program. Iluman Resource Planning: Reasons for Human Resource Planning, The Planning
Process. Recruitment and Selections/Testing and Interview: Labour Market Considerations,
‘ Recruitment and Sclection Policy Issues, The Employment Process, Sources of People, The
' Sciection Process. The Sclection Procedure, Testing: Interview. Miscellaneous: Union and
Management, Compensation Administration, licalth And Safety. -

-

(
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Reference Matcrials (or use any other standard and latest books):

1. Management by Robbins, S.P. & Coulter, Mary, Prentice Hall; 10th Edition (November 3,
2008). ISBN-10: 0132090716
2. Fundamentals of Management by Robbins, S.P. & DeCenzo, David A, Prentice tall: 7t
Edition (January 13. 2010). ISBN-13: 978-0132090711
fluman Resource Management by David A. DeCenzo and Stephen P. Robbins. Wilcy: 7th
_ Edition (Qctober 10, 2001). ISBN-10: 0471397857

L

URCA 5 l 02 I‘orc1gn Language (Irench, Gcrman Amblc Chmese cle. )

Crcdlt IIours " ('7 )]
Contact Hours; | 2
IPre-req uisitcs: J None

Coursc Introduction: ' o

This course is dcswned 10 open “doors (o diverse cultures and enhance communication skills
beyond borders. Explore the richness of global languages, fostering cross-cultural understanding
and personal growth. This will help students delve into the art of language acquisition,
bxoddcnmg their horizons and connecting them with the world.

_No.

| Reference Matcerials (or usc any other standard and fatest books):

Bloom
Taxonomy

¢Lo l Coursc Learning Oufcomes

Course Outine: —
Fallow UOS's Relevant Department’s Syllabus

Hnran
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' 3. Human Resource Management by David A. DeCenzo and Stephen P. Robbins. Wuey, 7th

! Qualitics of Effective Control, The Dysfunctiona* Side of Control. Kthical Tssues in Control;
| Controlling Tools and Techniques: Information Controls. Financiai Controls. Operations
Controls, Behavioral Controls. The Personnel Function: Terminology, Who Does Personnel
Work? Staft’ Role of The Personnel Department Personnel (Human-Resource) Functions. Job
Design and Analysis: Job Design, fob Information and Personnel Management, Analyzing Jobs-
(Obtaining fob Information, Functional Job Analysis, Administration of The Job Analysis
Plr gram. Human Resource Planning: Reasons for Human Resource Planning, The Planning
'Process. Recruitment and Selections/Testing and Interview: Labour Market Considerations.
Recruitment and Selection Policy Issucs, The Employment Process, Sources of Pcople, ‘The
'§'elccti0n 'Proccss The Solection Plocedmc Testing: Intcrvicw Miscellaneous: Union and

Reference Materials (or use any other standard and latest books): R
1. Management bv Robbins, S.P. & Coulter, Mary. Prentice Hall: 10th Edition (Novembm 3,
2008} ISBN-10: 0132090716

Fundamentals of Management by Robbins, S.P. & DeCenzo, David A, Prentice Hall; 7
Edition (January 13, 2010). ISBN-13: 978-0132090711

b2

Edition (October 10, 2001). ISBN-10: 0471397857

URCA 5102 Fonugn Language (French, German, AlabIC (,lumac ete, )

Credit Hou:s 2 (2 0)
IContact Hours: | 2
Pre-requisites: | None

Course Introduction;

This course is designed to open doors to diverse cultures and enhance communication skitls
beyond borders. Explore the richness of global languages, fostering cross-cultural undersianding
and personal growth, This will help students delve into the art of language acquisition,
broadening their horizons and connecting them with the world.

CLO ! , Bloom
L | Course Learning Outenomes .

' No. | Taxonomy

- - [
- e

| Course Outline:

Foliow UQS*s Relevant Department's Syliabus

_.l__

!Reﬁ:rence Materiais {or use any other standard and luatest books):

inran
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