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     Program

Bachelor of Science in Computer Science (BSCS)
04 Years Program
(As Per New Policy 2020)
Department of Computer Science & IT

Semester-I (Credit Hours: 17+1 = 18)
	Course Code
	Course Title
	Credit Hours
	Pre-Requisites

	
	Introduction to Information & Communication Technology
(Quantitative Reasoning)
	3 (2,1)
	

	
	English Composition and Comprehension (Eng – I) (Expository Writing)
	3
	

	
	Probability and Statistics (Quantitative Reasoning)
	3
	

	
	Introduction to Sociology (Social Sciences)
	3
	

	
	Everyday Science-I  (Natural  Sciences)
	3
	

	
	Islamic History & Culture (Arts & Humanities)
	3
	

	
	Additional Maths – I 
	Non Credit
	FSc (Pre-Medical)


* Additional Maths-I shall be registered by F.Sc pre-medical background students only.
Semester-II (Credit Hours: 17+1 = 18)

	Course Code
	Course Title
	Credit Hours
	Pre-Requisites

	
	Communication and Presentation Skills (Eng – II) (Expository Writing)
	3
	

	
	Fundamentals of Computer Programing (Natural  Science)

* Similar course
	3 (2,1)
	

	
	Introduction to Social Media (Social Sciences)
	3
	

	
	Basic Mathematics (Quantitative Reasoning)
	3
	

	
	Islamic Studies (Civilizational Course)
	3
	

	
	History of Pakistan (Arts & Humanities)
	3
	

	
	Additional Maths – II 
	Non Credit
	FSc (Pre-Medical)


* Additional Maths-II shall be registered by F.Sc pre-medical background students only.
Semester-III (Credit Hours: 15+1 = 16)

	Course Code
	Course Title
	Credit Hours
	Pre-Requisites

	
	Technical Report Writing (English – III) (Expository Writing)
	3
	

	
	Principles of Management (Social Sciences)
* Similar course
	3
	

	
	Theory of Automata (Disciplinary Course)
	3
	

	
	Pakistan Studies (Civilizational Course)
	3
	

	
	Object Oriented Programming (Disciplinary Course)
	4(3,1)
	Fundamentals of Computer Programming


Semester-IV (Credit Hours: 13+4 = 17)

	Course Code
	Course Title
	Credit Hours
	Pre-Requisites

	
	Computer Architecture & Assembly Language (Disciplinary Course)
	4 (3,1)
	

	
	Digital Logic & Design (Disciplinary Course)
	3 (2,1)
	

	
	Compiler Construction (Disciplinary Course)
	3
	Theory of  Automata

	
	Computer Networks (Disciplinary Course)
* Similar course
	3 (2,1)
	

	
	Data Structure & Algorithms (Disciplinary Course)
* Similar course
	4 (3,1)
	Object Oriented Programming (C++)


Semester-V (Credit Hours = 15+2 = 17)
	Course Code
	
	Course Title
	Credit Hours
	Pre-Requisites

	
	
	Database Systems
	4(3,1)
	Data Structure & Algorithms

	
	
	Human Computer Interaction
	3
	

	
	
	Linear Algebra
	3
	

	
	
	Digital Image Processing
	4 (3, 1)
	

	
	
	Software Engineering
	3
	


Semester-VI (Credit Hours: 15+1 = 16)

	Course Code
	
	Course Title
	Credit

Hours
	Pre-Requisites

	
	
	
	
	

	
	
	Introduction to Data Mining
	3
	

	
	
	Android Programming
	4 (3, 1)
	

	
	
	Technical and Business Writing
	3
	

	
	
	Fundamentals of Management
	3
	

	
	
	Software Engineering – II 
	3
	Theory of Automata


Semester-VII (Credit Hours: 18+1 = 19)

	Course

Code
	
	Course Title
	Credit

Hours
	Pre-Requisites

	
	
	
	
	

	
	
	Introduction to Cyber Security
	3
	

	
	
	Computer Organization
	3
	

	
	
	Artificial Intelligence
	4 (3,1)
	Discrete Structure

	
	
	Introduction to Data Science
	3
	

	
	
	Human Resource Management
	3
	

	
	
	Final Year Project – 1
	0-3
	


Semester-VIII (Credit Hours: 15+1 = 16)

	Course

Code
	
	Course Title
	Credit

Hours
	Pre-Requisites

	
	
	
	
	

	
	
	Java Programming
	4 (3,1)
	

	
	
	Software Project Management
	3
	

	
	
	Big Data Analytics
	3
	

	
	
	Information Security
	3
	

	
	
	Final Year Project – 2
	0-3
	Final Year Project – 1 


Semester – I
English – I

English I: Reading & Writing Skills

BS 1st
Course Code: ENG-111 
Course Description:

The course is designed to help students take a deep approach in reading and writing academic texts which involve effective learning strategies and techniques aimed at improving the desired skills. The course consists of two major parts: the ‘reading section’ focuses on recognizing a topic sentence, skimming, scanning, use of cohesive devices, identifying facts and opinions, guess meanings of unfamiliar words. The ‘writing section’ deals with the knowledge and use of various grammatical components such as, parts of speech, tenses, voice, narration, modals etc. in practical contexts.

Course Contents

1. Reading Skills 

· Identifying Main Idea / Topic sentences
· Types of Reading Skills: skimming, scanning, extensive and intensive  

· Active and Passive Reading

· Strategies for Improving Reading Skills   
· Finding Specific and General Information Quickly

· Distinguishing Between Relevant and Irrelevant Information According to Purpose for Reading

· Recognizing and Interpreting Cohesive Devices

· Distinguishing Between Fact and Opinion
· Reading Comprehension 

2. Writing Skills

· Sentence patterns and  structures 

· Phrase, clause 
· Parts of Speech
· Tenses: meaning and use

· Modals

· Use of active and passive voice

· Reported Speech

· Writing good sentences

· Error Free writing 
· Paragraph writing with topic sentence

Recommended Readings

· Howe, D. H, Kirkpatrick, T. A., & Kirkpatrick, D. L. (2004). Oxford English for undergraduates. Karachi: Oxford University Press.

· Eastwood, J. (2004). English Practice Grammar (New edition with tests and answers). Karachi: Oxford University Press.

· Murphy, R. (2003). Grammar in use. Cambridge: Cambridge University Press.
SPROBABILITY AND STATISTICS
Course Objectives

· The course will impart knowledge and understanding of Statistics.
To provide knowledge about the importance and use of statistics in life
sciences.
· To familiar students with the methods of data analysis pertaining to their
research work and to assess the significance of their experimental designs.
Course Outcomes:

Students who successfully complete this course will be able to:

· DESCRIBE the roles Statistics serves in their subject and 
research.

· APPLY numerical, tabular, and graphical descriptive techniques commonly used to characterize and summarize data.

· EXPLAIN general principles of study design and its implications for valid inference.

· ASSESS data sources and data quality for selecting appropriate data for specific research questions.

· TRANSLATE research objectives into clear, testable statistical 
hypotheses.

· DESCRIBE basic principles and the practical importance of key concepts.

Books Recommended
1. “Statistical Theory Part-I and Part-II BySherMohummadChaudary, Carwan Publisher.

2. Statistics 4th Edition, “Schaum’s Outline Series, McGRAW-HILL

3. Basic Concepts and Methodology for the Health SciencesByWayne W. Daniel
4. Wayne W. D., (2005). Biostatistics: A foundation for Analysis in the health sciences. Wiley series in Probability and Statistics

5. Earl K. Bowem& Martin starr: Basic Statistics for Business and Economics.
WEEK WISE BREAKDOWN
	Week
	Description

	1
	A)Basic of Statistics:
· Introduction to Statistics

· Scope and importance of statistics
· Meaning of Statistics according to the subject.

· Branches  of Statistics

	2
	· Population and sample, Parameter and Statistic

· Variable and Constant 

· Discrete and continuous variable

· Data and its types (Qualitative and Quantitative)



	3
	· Scales of measurements (Nominal, Ordinal, Interval and Ratio)
· Diagrams and graphs

· Simple and Multiple bar chart

· Histogram, Pie chart


	4
	B)   Frequency distribution (FD)

· Definition of frequency distribution

· Steps in construction of frequency distribution



	5
	C) Measures of Central Tendency
· Arithmetic mean 

· Real life examples for group and ungroup data



	6
	· The Median 

· Uses of Median

· Applications of Median for simple and frequency data

	7
	· The Mode

· Uses of Mode

· Applications of Mode for simple and frequency data

	8
	D)Measures of Dispersion

· Definition and types of dispersion 
· Range, grouped and ungrouped dataCoefficient of range

· Standard deviation, variance and Co-efficient of variance


	Two Assignments + Test                 Mid Term Exam

	9
	E)Probability 
· Definition  of probability
· Objective and Subjective probability.
· Experiment and random experiment, sample space and sample point, 


	10
	· Event, simple and composite events.

· Mutually exclusive and independent events

Calculation of probability relative to dice, coins and balls.



	11
	F) Sampling 

· Sampling and sampling distribution

· Probability and non-probability sampling



	12
	G)Estimation

· Definition of Estimation

· Estimator and Estimate 

· Definition of Point and Interval Estimation



	13
	H)Hypothesis Testing
· Hypothesis , Statistical Hypothesis and Testing of Hypothesis 

· Simple and Composite hypothesis

· Steps of hypothesis testing


	14
	· Definition of Student t-test

· Properties oft-test 

· Real life examples of t-test for single population mean



	15
	I)Regression and Correlation

· Definition of Regression

· Estimated regression line

· Solution of Real life Problems for simple regression

	16
	Correlation

· Definition of Correlation

· Pearson correlation co-efficient

· Solution of Real life Problems



	Two Assignments + Two Test+ Presentation                      Final Term


Semester – II
English – II
COURSE OBJECTIVES

The basic objectives of this course is to enables the students to write, edit, rewrite, redraft and proofread their own document for writing effective compositions. Because of the use of a significant amount of written communication on daily basis, sharp writing skills have always been valued highly in academic as well as professional spheres.
SYLLABUS:

	Week
	

Topics

	1. 
	Principles of writing good English

	2. 
	Understanding the Composition Process: Writing clearly; Words, Sentence and Paragraphs

	3. 
	Comprehension and Expression; Use of Grammar and Punctuation

	4. 
	Writing Process: Invention, Generating Ideas (collecting information in various forms such as mind maps, tables, lists, charts etc), Observing, Identifying Audience, Purpose, and Message

	5. 
	Ordering Information: Chronology for narrative, Stages of a process, From general to specific and vice versa, From most important to least important, Advantages and Disadvantages, comparing and contrast, Problem solution pattern

	6. 
	Composing, Drafting, Free Writing, Editing, Revising

	7. 
	Reading Skills, Paraphrasing, Listening Skills and Comprehension, Skills for taking notes in class, Skills for exams 

	8. 
	Cohesion and Coherence: Cohesive Devices, Paragraph Unity

	9. 
	Mid Term Examination

	10. 
	Business Communications, Letter Formats, Mechanics of Business, Letter Writing, Letters 

	11. 
	Memo and Applications, Summaries and Precis Writing

	12. 
	Proposals, Writing Resumes, Styles and Formats 

	13. 
	Creative Writing

	14. 
	Essay Writing: Developing a thesis, Organizing an essay, Writing effective introduction and conclusion, Different types of essays, Use of various theoretical modes including exposition, argumentation and analysis

	15. 
	Oral Communications, Verbal and Non-verbal Communication

	16. 
	Conducting Meetings, Small group Communication, taking minutes. 

	17. 
	Material gathering material organization strategies, Time Management, Opening and Concluding, Use of audio-visual aids, Delivery and Presentation.

	18. 
	Final Examination


TEXT/ REFERENCE BOOKS:

1. Goatly, A. (2000). Critical Reading and Writing: An Introductory Course, London: Taylor & Francis
2. Hacker, D. (1992). A Writer’s Reference. 2nd ed. Boston: St. Martin’s

3. Hamp-Layons, L. & Heasley, B. (1987). Study Writing: A Course in Written English for Academic and Professional Purposes. Cambridge Press

4. Howe, D. H, Kirkpatrick, T. A. & Kirkpatrick, D. L. (2004). Oxford English for Undergraduates. Karachi: Oxford University Press.
Basic Mathematics
COURSE OBJECTIVES

SYLLABUS:

	WEEK
	TOPICS

	1. 
	Numbers systems 

Real Numbers

Complex numbers
The integers, Rules for addition, Rules for multiplication, Even and odd integers; divisibility, Rational numbers

	2. 
	Multiplicative inverses, Addition and multiplication, Real numbers: positivity, Powers and roots, Inequalities, The complex plane, Polar form

	3. 
	Linear and Quadratic Equations
Equations in two unknowns, Equations in three unknowns, Quadratic Equations

	4. 
	Functions
Definition of a function, Polynomial functions, Graphs of functions, Exponential function

	5. 
	Determinants Matrices 

Determinants of order, Properties of 2 X 2 determinants, Determinants of order 3, Properties of 3 X 3 determinants, Cramer’s Rule

	6. 
	Differentiation—Fundamentals
First Principles, Derivatives by Definitions, Power Rule, Properties of Derivatives, Some Standard Derivatives, Higher Derivatives, Differentiation—Applications, Product and Division Rules

	7. 
	 Integration—Fundamentals
Indefinite Integrals, Definite Integrals, The Fundamental Theorem of Calculus, Improper Integrals, Integration—Applications, Product Rule

	8. 
	Geometry
Distance and Angles, The Pythagoras Theorem, Isometries, Some standard mappings of the plane, Composition of Isometries, Inverse of Isometries, Characterization of Isometries

	9. 
	Mid Term Examination

	10. 
	 Area and Applications 

Area of a disc of radius r, Circumference of a circle of radius r

	11. 
	Coordinates and Geometry
Coordinate systems, Distance between points

	12. 
	Equation of a circle, Rational points on a circle

	13. 
	Segments, Rays, and Lines 

Segments, Rays, Lines, Ordinary equation for a line

	14. 
	Trigonometry
Radian measure, Sine and cosine, The graphs

	15. 
	The tangent, Addition formulas, Rotations

	16. 
	Some Analytic Geometry
The straight line, The parabola, The ellipse, The hyperbola, Rotation of hyperbolas

	17. 
	Vectors and scalars

	18. 
	Final Examination


TEXT/ REFERENCE BOOKS:

Fundamentals of Computer Programming
COURSE OBJECTIVES

 The purpose of this course is to introduce students with basic concepts of structured programming. After completing this course, they should be able to write elegant structured programs to solve different computational problems. The basic purpose of this course is to learn programming techniques instead of a particular programming language.   They will be able to identify specific need of programming language and limitation without it. They shall also be able to analyze the differences between types of programming languages.

SYLLABUS:

	WEEK
	TOPICS

	1. 
	Overview of computer programming, principles of Structure, Modular and Functional Programming, Introduction to Algorithms, Flowcharts, Pseudo Code, C Program structure

	2. 
	Data types, Variables, Naming Conventions

	3. 
	Arithmetic Operators, Precedence of Operators, Use of Operators

	4. 
	Conditional Statements, IF Statement, IF -ELSE Statement, ELSE-IF Statement

	5. 
	Conditional Operator Switch Statement, GOTO Statement

	6. 
	 Loops, Types and Requirements

	7. 
	FOR Loop, Nested FOR Loops

	8. 
	WHILE Loop, Sample Programs

	9. 
	Mid Term Examination

	10. 
	DO-WHILE Loop

	11. 
	Arrays, One Dimensional and Two Dimensional Arrays

	12. 
	Functions, Prototyping, Calls and Definition

	13. 
	Parameter Passing, Call by Value, Call by Reference, Returning Values from Functions

	14. 
	Manipulating Strings

	15. 
	Structures and its Importance, Declaring Structures and Structures Variables, Accessing Structures Members,

	16. 
	Pointers and its Importance

	17. 
	Pointers and Arrays, Pointers and Function (Call by Value and Call by Reference), Pointers and Strings, File Handling in C++, Reading from a File, Writing to a File.

	18. 
	Final Examination


TEXT/ REFERENCE BOOKS:

· Let Us C, Yashavant Kanetkar, Latest Edition 
· The C Programming Language by Dennis M. Ritchie, 2nd Edition, Prentice Hall Publications, 1998
· Programming with C, Aikman Series by CM Aslam, TA Qureshi, Arshad Javed 
Introduction to Social Media
COURSE OBJECTIVES:

	To educate the students about Social Media Marketing, how to productively and wisely use the social media for marketing purposes. 


SYLLABUS:
	Week
	Topic

	1.
	Introduction to social media and how it has altered the consumer decision-making process and communications paradigm.

	2.
	Describe the role of social media in marketing strategy and assess the tradeoffs in using social media relative to traditional communication methods.

	3.
	Learn how to set social media marketing objectives that are linked to business objectives.

	4.
	Overview of most popular Social Media Marketing Networks (Facebook, LinkedIn, Twitter, Instagram, YouTube).

	5.
	Practices in Lab

	6.
	Understand the role of networks in the distribution of content, including network structure and how it affects the flow of information.

	7.
	Learn how to leverage online networks and communities to engage consumers in brand-related conversations.

	8.
	Discuss how to identify influencers and their role in distributing content.

	Mid Term Examination

	9.
	Learn how to create social media content that attracts and retains consumers’ attention and motivates engagement and sharing.

	10.
	Describe the role of storytelling in a digital landscape. Understand how to evaluate and select platforms for distributing content.

	11.
	Use of Content Development Tools like Photoshop, Video Edit and WordPress.

	12.
	Practices in Lab

	13.
	Describe organizational approaches to managing social media and developing social media policy.

	14.
	Discuss how to manage specific issues in social media, including negative feedback, online reviews, and crisis management.

	15.
	Identify ethical conflicts and issues associate with social media marketing decisions.

	16.
	Revision

	17.
	Final Examination


TEXT/ REFERENCE BOOKS:

· Introduction to Social Media Marketing: A Guide for Absolute Beginners 1st ed. Edition BY Todd Kelsey
Islamic Studies
COURSE OBJECTIVES:

	The aim of this course is

· To provide basic information about fundamental beliefs and Pillars of Islam

· To enhance understanding of the students regarding Quran and Sunnah

· To inform the  students about the practical life of Prophet Muhammad (SAW)

· To provide the students with the sufficient knowledge about economic, social and cultural systems of Islam

· To boost up the balanced, enlightened and broad minded information of Islam in students

· To enable the students for adopting Islamic ethics and moral values

· To enable the students to live peacefully in a pluralistic and diversified society


SYLLABUS:
	WEEK
	TOPICS

	1. 
	Islamic Beliefs:

 Importance of Beliefs in personality building (general discussion)

Study of the Islamic  Beliefs: (Beliefs in  Almighty Allah, Angles, Revealed Books, Prophet hood as well as Finality of Prophet hood, Destiny, Day of Judgment  (Resurrection),  desired effects of Islamic beliefs on Individual and Society 

	2. 
	Practices (Ibadaat) of Islam

Philosophical Study of Ibadaat:

Definition and Scope of Ibadah 

Physical Submissions i.e. prayer and fasting : its rationale and its desired effects on Individual and society 

	3. 
	Practices (Ibadaat) of Islam

 Financial Submissions  i.e. Zakat and alms giving: its rationale and its desired effects on Individual and society

 Collective Submissions [Physical cum Financial] i.e. performing Hajj and Umarh: its rationale and its desired effects on Individual and society

 Scope of chain of various Ibadah

	4. 
	Study of Basic Sources of Religion
Study of Quran:

Sources of Knowledge, Need for Revelation, Division of Surahs in Makki and Madani Titles, Brief introduction of various kinds of Ayaa (verses) i.e. Ayaat ul Ahkaam, Ayaat Anfusi, Ayaat Kawnia, Special focus on the behavior of Qura'n with other divine books and prophets in the lights of Qura'nic texts

	5. 
	Study of Basic Sources of Religion

Textual & Thematic Study of Holy Quran:, Surah Hujarat (Complete) with special focus on ethics and morality, Surah Israa verses 23-40 with special focus on ethics and morality

	6. 
	Study of Basic Sources of Religion

Study of Sunnah: 

Meaning of Hadith & Sunnah and its kinds (Qawli, Feli, Taqreeri), Need, Importance of Hadith and its authority, Important Books of Hadith (Sihah Sitta and Kutub-e-Arbah), Textual & Thematic Study of Hadith:   Study of 20 Selected Hadiths                                                                           

	7. 
	Brief Study of Biography of Prophet Muhammad (SAW)

Year wise Summary of Prophet’s Life, Lessons learnt from life at Makkah, Lessons learnt from His life at Madinah with special reference to pact of Madina and Hudaibiyyah

	8. 
	Brief Study of Biography of Prophet Muhammad (SAW)
Hijrat (Migration): its philosophy in general, causes and results, Jihad:  Definition, Philosophy, justification (with special reference to Badr, Uhad and Khandaq)

	9. 
	Mid Term Examination

	10. 
	Study of Islam in Multi-dimensional Aspects
Cultural and Social System of Islam:  Introduction of Society and Culture, Salient, features of Islamic culture and Society

	11. 
	Study of Islam in Multi-dimensional Aspects
Economic System of Islam: Basic concepts of Islamic economic system, Means of distribution of wealth in Islam

Political System of Islam:  Basic concepts of Islamic political system, Qualities of Islamic political System

	12. 
	Pluralism, Diversity and Islam
Introduction of Pluralism and diversity, with special reference to diversity in Universe, Diversity in humans (personalities, gender, interests, hobbies, languages etc.), Religious diversity, with special focus on various religions and sects

	13. 
	Human Rights and Islam
Concept and significance, Human Rights in Islam, Human Rights in the constitution of Pakistan, Human Rights in UNO Charter

	14. 
	Peace Education and Conflict Resolution
Peace: Concept, its significance in personal, domestic, social, national and, International level, Religious instructions regarding peace in various dimensions of life, Conflict: Reasons and Stages of conflict, Reconciliation

	15. 
	Peace Education and Conflict Resolution
Role of Communication in Peace building: Concept of Communication, Effective Communication, Rehabilitation of peace through communication

	16. 
	Peace Education and Conflict Resolution
The role of inter and intra faith dialogue in maintaining peace as well as religious, Harmony on national and international level

	17. 
	Final Examination


TEXT/ REFERENCE BOOKS:

· Hamidullah, Dr. (2000), Introduction to Islam, Dawah Academy, Islamabad

· Khan, Rafique Ali(2001), Freedom of Thought in Islam, Royal Book Company, Karachi

· Ali, Syed Amir (2009), The Spirit of Islam, Islamic Book Service, Lahore

· Hamidullah, Dr. (2005), Muhammad Rasulullah: A concise survey of the life and work of the founder of Islam, Dawah Academy, Islamabad

· Hamidullah, Dr. (2000), Islamic Notion of conflict of Laws, Dawah Academy, Islamabad
· UNO Charter of International Human Rights of 1948
History of Pakistan
SYLLABUS:

	WEEK
	TOPICS

	1. 
	Consolidation of the state and search for constitution, 1947-58 

Early problems

	2. 
	Quid-i-Azam and Liaquat Ali Khan 

Objectives resolution 

	3. 
	Accession of stated and tribal areas 

1956 constitution

	4. 
	Ayub Khan Era 1958-1969 

Martial Law 

	5. 
	B.D system 

Muslim Family Law ordinance 1959

	6. 
	Indo-Pak War 1965 

Land Reforms 

	7. 
	Yahya Khan Regime, 1969-71 

	8. 
	Legal Framework Order and Elections of 1970

	9. 
	Mid Term Examination

	10. 
	Separation of East Pakistan 

Z.. Bhutto Era 1 (1971-77) 

	11. 
	Economic Reforms 

1973 Constitution

	12. 
	 Policy of Nationalism 

Zia Era 1977-88 

	13. 
	Islamization 

Afghan Jihad and Its Implications

	14. 
	Benazir Regimes (first and second) 

Nawaz Sharif Regime (first and second) 

	15. 
	Pervez Musharraf Era 

Local self-government

	16. 
	Enlightened Moderation 

	17. 
	Economic reforms

	18. 
	Final Examination


TEXT/ REFERENCE BOOKS:

· Feldman, Herbert. Revolution in Pakistan.London: Oxford University Press, 1964. 
· Sayeed, Khalid Bin. Politics in Pakistan: Nature and Direction of Change.

· Sayeed, Khalid Bin. The Political System of Pakistan.Boston: Houghton Mifflin, 1967. 

· Ziring, Lawrence. Pakistan in the 20th Century: A Political History. Karachi: Oxford University Press, 1997. 

· Ziring, Lawrence. Pakistan: Enigma of Political Development. West View, 1980. 

· Afzal, M. Rafique Political Parties in Pakistan. vol. I, II & III, Islamabad: National Commission on Historical and Cultural Research, 1999.
Semester – III 

Technical Report Writing (English – III)
COURSE OBJECTIVES

1. This course will introduce students to the basic principles of effective / skillful writing and will develop the understanding of the students on academic and technical writing skills. 2. Students will understand and know how to follow the stages of writing process and will apply these to technical and workplace writing tasks. 3. Students will learn how to incorporate clarity and utility in their writing, learn stylistic methods for effective writing and to be aware of ethical issues in technical writing. Also, Students will read, analyze, and interpret material from technical fields, and will practice research and writing skills appropriate for technical topics.
SYLLABUS:

	Week
	

Topics

	1
	Technical Writing
Introduction to technical writing

	2
	Process of technical writing

	3
	Pre-writing, While-writing, and Post-writing

	4
	Essay Writing
Parts of an essay

	5
	Making an outline for essay

	6
	Descriptive, Narrative, Discursive, Argumentative

	7
	Academic Writing
Proposal writing for research/ term paper

	8
	Writing a research/term paper (emphasis on style, content, language, form, clarity, consistency)

	9
	Mid Term Examination

	10
	Technical Report Writing
Formal reports writing

	11
	Informal reports writing

	12
	Creating professional report, Elements (mechanical and graphical)

	13
	Progress report, Leaflets, Brochures, Handbooks, Magazines articles writing

	14
	Feasibility reports

	15
	Project reports, Manuals and documentation

	16
	Electronic documents

	17
	Linear vs Hierarchical structure documents

	18
	Final Examination


TEXT/ REFERENCE BOOKS:

1. Writing. Advanced by Ron White. Oxford Supplementary Skills. Third Impression 1992. SBN 0194354073 
2. College Writing Skills by John Langan. McGraw-Hill Higher Education. 2004. 
3. Patterns of College Writing (4th edition) by Laurie G. Kirszner and Stephen R. Mandell. St. Martin’s Press. 
4. The Mercury Reader. A Custom Publication. Compiled by northern Illinois University. General Editors: Janice Neulib; Kathleen Shine Cain; Stephen Ruffus and Maurice Scharton.
Principles of Management

COURSE OBJECTIVES:

	Upon completion of this course, students are expected to be able to: 

1.
Focus on the foundations of management, covering the essential concepts in management.

2.
Reflection of contemporary trends in management.

3.
It offers strong practical focus and also covering latest research studies in the field.


SYLLABUS:

	Week
	Topics

	1. 
	Unit:1 The Business Environment

System & Its Types

Business Ecology

Types of Environment and Environmental Forces

External Environmental Variables

	2. 
	Nature and Meaning of Management

Definition

Management – Science or Arts

Levels of Management

Function of Management

Managerial Skills

	3. 
	Evolution of Management Thought

The Classical or Traditional School of Thought – Henry Foul Principles

Scientific Management School – Tylor Principles

Humans Relation School

Modern Management

	4. 
	Human Relations in Management

Historical Perspectives

Hawthorne Studies

Post Hawthorne Studies

Behavioral Studies

	5. 
	Unit: 2 Functions of Management

Nature, Meaning of Planning

Types of Planning

Planning Process

Process Techniques

	6. 
	The Organizing Functions

Meaning, Types and Goals of Organizations

Organization Structure

Authority, Duties and Responsibilities of Organizations

	7. 
	Departmentalization

Centralization VS Decentralization

Types of Organizational Structure

	8. 
	Matrix Structure

	9. 
	Mid Term Examination

	10. 
	Control Function

Control of Supervision

Process of Control

Characteristics of Control

	11. 
	Staffing Functions

Recruitment

Sources of Manpower

Stages of Selection Process

	12. 
	Decision Making Process

Decision Making Conditions

Types of Decisions

	13. 
	Unit:3 Steps in Decision Making

A Decision Situation

Decision Making Technique

	14. 
	Communication

Meaning & Its Types

Barriers to Communication

Avoiding Pitfalls in Communication

Media for Communication

	15. 
	Unit: 4 Motivation

Components of Motivation

Various Human Motives

Motivation Theories

	16. 
	Unit: 5 Leadership Management

Meaning

Leadership Styles

Japanese Management

	17. 
	Revision

	18. 
	Terminal Examination


TEXT/ REFERENCE BOOKS:
1. Management by Hoseph M. Putti Publishers McGraw Hill

2. Management A Global Perspective Tenth Edition by Harold Koontz Publisher McGraw Hill

3. Management 5th Edition 1999 Publisher Prentice Hall International 

Theory of Automata

COURSE OBJECTIVES

The objectives of this course are Presenting the theory of finite automata, as the first step towards learning advanced topics, such as compiler design, Applying the concepts learned in fundamental courses such as Discrete Mathematics, in a theoretical setting; in particular, the application of proof techniques, discussing the applications of ﬁnite automata towards text processing and developing an understanding of computation through Turing Machines.
SYLLABUS:

	Week
	

Topics

	1
	Introduction to Automata, Language in Abstract, Introduction to Formal Languages, Alphabet sets and Languages

	2
	Finite and Infinite Languages, Finite State Models, Kleen’s Theorem, Kleen Closure, Regular Expressions

	3
	 Finite State Automata, Deterministic Finite State Automata (DFA), The Language of a DFA, Non Deterministic Finite State Automata (NFA), The Language of NFA

	4
	Designing DFAs, Equivalence of NFA and DFA

	5
	Transition Graph (TG), Non-determinism, Regular Grammars, Language associated with Regular Expression, Building Regular Expressions for regular languages

	6
	Finite Languages are Regular, Introducing Even-Even, Operators of Regular Expression

Finite Automata and Regular Expressions, From DFA to Regular Expression, Converting Regular Expression to Automata

	7
	Algorithms for Regular Languages, Proving a language not to be regular, Identification of non-regular Languages using pigeon hole principle, Closure property of regular languages, Algorithms for Regular Languages

	8
	Intersection of regular languages, Finite Automata with output, Moore Machines, Mealy Machines, Moore = Mealy

	9
	Mid Term Examination

	10
	Regular and Non regular Languages, Deciding whether language is regular or non-regular, Decidability, Decidable Languages, Proof that every context free Languages are decidable

	11
	Decidability (Equivalence, Finiteness), Problems Introduction, Defining PDA, Language accepted by PDA, Deterministic PDA’s, Regular Languages and Deterministic PDA, DPDA and Context Free Languages, DPDA and Context Free Languages, Non-Deterministic PDA, Problems

	12
	Parse Trees, Constructing Parse Trees, The Yield of Parse Trees, Inference, Derivation and Parse Trees, Left Most & Right most Derivation, Ambiguity

	13
	Removing ambiguity from grammar, Leftmost derivation is a way to remove ambiguity, Context Free Grammar (CFG), Context Free Language (CFL), Building a PDA for CFG, Building CFG for PDA, Problems

	14
	Simplification of Grammar, Chomsky-normal-form, Converting grammar to Chomsky Normal Form, Properties of Context-free Languages

	15
	Pumping Lemma (Examples), Properties of Pumping Lemma, Pumping Lemma for Regular Languages, Introduction to Turing Machine

	16
	Transition diagram for turning machine, Turning Machine and Language accepters, Variations, Introduction to multitape turning machine

	17
	Course Review

	18
	Final Examination


TEXT/ REFERENCE BOOKS:

•
Introduction to Automata Theory, Languages, and Computation, 2/E, John E. Hopcroft, Rajeev Motwani, Jeffrey D. Ullman, Addison-Wesley 2001. ISBN 0-201-44124-1.

•
Introduction to Computer Theory 2/E Daniel I. A. Cohen John Wiley & Sons, Inc 1997. ISBN 0-471-13772-3
•
Introduction to Formal Languages and Automata Peter Linz, D. C. Heath and Company, 1990. ISBN: 0-669-17342-8.
Pakistan Studies

COURSE OBJECTIVES

The objectives of this course are to learn about the basic ideas behind the creation of Pakistan, the leaders who play role in the creation, the Pak-Indo separation ideology and all about the history of Pakistan.
SYLLABUS:

	Week
	

Topics

	1
	Historical background of Pakistan, Muslim society in Indo-Pak, The movement led by the societies

	2
	The downfall of Islamic society, The establishment of British Raj – causes and consequences

	3
	Political evolution of Muslims in the twentieth century

	4
	Sir Syed Ahmad Khan, Muslim League, Nehru, Allama Iqbal

	5
	Independence Movement, Lahore Resolution

	
	People and Land, Indus Civilization

	6
	Pakistan Culture and Society, Constitutional and Administrative issues

	7
	Pakistan and its Geo-Political Dimension, Location and Geo-Physical Features

	8
	Pakistan and International Affairs

	9
	Mid Term Examination

	10
	Pakistan and the challenges ahead

	11
	Political and Constitutional Phases: 1947 – 58, 1958 – 71, 1971 – 77, 1977 – 88, 1988 – 99, 1999 – onwards

	12
	Economics institutions and Issues

	13
	Society and social structure

	14
	Ethnicity

	15
	Foreign Policy and Challenges

	16
	Futuristic Outlook of Pakistan

	17
	Course Revision

	18
	Final Examination


TEXT/ REFERENCE BOOKS:

1.
Burki, Shahid Javed, State and Society in Pakistan, the Macmillan press LTd 1980. 

2.
kbar, S. Zaidi. Issues in Pakistan’s Economy. Karachi: Oxford University Press, 2000.
3. The Emergence of Pakistan, Chaudary M., 1967

4. The making of Pakistan, Aziz. 1976

5. A Short History of Pakistan, I. H. Qureshi, ed., Karachi, 1988
Object Oriented Programming

COURSE OBJECTIVES

Upon completion of the course, the students will be able to
1. Understand the importance of OOP as compared to structured programming
2. Understand the basic constructs of a C++ program
3. Define a problem and implement its solution using classes and objects
4. Understand OOP features in C++
5. Gain some practical experience of C++
SYLLABUS:

	Week
	

Topics

	1
	Introduction to object oriented design, history and advantages of object oriented design, introduction to object oriented programming concepts

	2
	Classes and Objects, Objects as data types

	3
	Constructors and Destructors

	4
	Data Encapsulation

	5
	Access Modifiers

	6
	Type casting

	7
	Automatic Conversion

	8
	Strings Operations

	9
	Mid Term Examination

	10
	Static Data Members & Functions

	11
	Function Overloading, Operator Overloading

	12
	Function Overriding

	13
	Inheritance, Multiple inheritance

	14
	Polymorphism, Abstract Classes and Interfaces

	15
	Virtual Functions

	16
	Pure Virtual Functions

	17
	Function & Class Templates, Standard Template Library

	18
	Final Examination


TEXT/ REFERENCE BOOKS:

1.
Deitel, P., Deitel, H. (2016). C++ How to Program (Latest ed.). Prentice Hall.

2.
Laurence, P. (2017). C++: The Ultimate Crash Course to Learning the Basics of C++ (Latest ed.).Prentice Hall.
3.
Lafore, R. (2005). Object-oriented programming in C (Latest ed.). Indianapolis, Ind: Sams.

4.
Kanetkar, Y. (2004). Basic programming in C++ (Latest ed.). BPB Publications.
English – III: Communication and Presentation Skills
BS English 3rd
 Course Code: ENG-231

Course Description

For professional growth and future development, effective presentation skills and interactive and interpersonal communicative skills are very important. This course offers methods, techniques, and drills significant and useful in optimising communication and presentation skills of the learners, enabling them to face divergent groups of audience with poise and confidence. The course has been divided into modules relating to the essentials, contents, gestures, technology, and variety associated with communication and presentations skills. The presentation skills part focuses on preparing students for long-life skill of preparing and giving presentations. Communication is a vital part of our daily routine. The communication skills part focuses on developing good communication skills among students.

Course Contents

1. Introduction

· Components of Communication

· Types of Communication 

· Understanding the purpose of Communication 

· Analyze the Audience

· Communicating with words as well as with body language

· Writing with a Purpose
· Barriers to Communication 
2. Presentation skills

3. Delivering your presentation

4. Speaking with Confidence

5. Communicating Effectively

6. Job Interviews and Communicating Skills

7. Communicating with Customers

8. Communication in a Team

      Recommended Readings:

1. Carnegie, Dale. ( ). How to Win Friends & Influence People.
2. Giblin, Les. Skill with People.
3. Newton, Paul. How to communicate effectively.  
Semester-IV 

Computer Architecture & Assembly Language
COURSE OBJECTIVES:

	The main objective of this course is to introduce the organization of computer systems and usage

of assembly language for optimization and control. Emphasis should be given to expose the low level logic employed for problem solving while using assembly language as a tool. At the end of the course the students should be capable of writing moderately complex assembly language subroutines and interfacing them to any high level language


SYLLABUS:

	WEEK
	TOPICS

	1. 
	Introduction to computer systems, computer organization, Introduction to Assembly Language, its applications

	2. 
	Machine Level Representation of Data: Data representations, Bits, bytes, and words. Numeric data representation and number bases.

	3. 
	Fixed- and floating-point systems. Signed and twos-complement representations

	4. 
	Assembly Level Machine Organization: Basic organization of the von Neumann

Machine. Control unit; Instruction fetch, decode, and execution.

	5. 
	Instruction sets and types (data manipulation, control, I/O), Basic elements of

Assembly language. Assembling, Linking, and Debugging.

	6. 
	Representing and manipulating information: information storage, integer representations, integer arithmetic, floating point

	7. 
	Machine-level representation of programs: a historical perspective, program encodings, data formats, accessing information, arithmetic and logical operations, control, procedures, array allocation and access

	8. 
	Assembly/machine language programming. x86 Instruction formats. x86 Addressing modes, Data Definitions. Symbolic Constants. Data Transfer Instructions

	9. 
	Mid Term Examination

	10. 
	Heterogeneous data structures, putting it together: understanding pointers

	11. 
	Life in the real world: using the gdb debugger, outof-bounds memory references and buffer overflow

	12. 
	Data-related Operators and Directives; ADD, SUB, INC, DEC, NEG, LOOP.

Examples

	13. 
	Stack Operations, Subroutine call and return mechanisms, Boolean and Comparison Instructions; AND, OR Instructions with practice examples

	14. 
	Conditional Jumps: Types of Conditional Jumps; Jumps Based on Specific

Flags, Equality, Unsigned Comparisons & Signed Comparisons; Conditional

Jump Applications

	15. 
	DIV Instruction; Signed extension instruction; IDIV Instruction; Implementing
Arithmetic Expressions

	16. 
	Interrupts & IO (Software and Hardware): Interrupts introduction:
Hardware/Software interrupts, Interrupt handling routine, PC interrupt handling

	17. 
	Out-of-bounds memory references and buffer overflow, x86-64: extending ia32 to 64 bits, machine-level representations of floating-point programs; Processor architecture

	18. 
	Final Examination


TEXT/ REFERENCE BOOKS:


1. Computer Systems: A Programmer's Perspective, 3/E (CS:APP3e), Randal E. Bryant and    

      David R.O' Hallaron, Carnegie Mellon University 

2. Robert Britton, MIPS Assembly Language Programming, Latest Edition, 

3. Computer System Architecture, M. Morris Mano, Latest Edition, 

4. Assembly Language Programming for Intel- Computer, Latest Edition
Digital Logic & Design
COURSE OBJECTIVES:

	When students complete this course, they will be able to:

• Understand the numbering system, boolean algebra, logic gates.

• Understand boolean functions, how to simplify them by using different techniques, and design logic circuit for them.

• Understand the sequential logic circuits, working, purpose and circuitry of flip-flops, registers, counters and memory units.


SYLLABUS:

	WEEK
	TOPICS

	1. 
	Introduction to Numbering Systems, Conversion and Complements, Binary Arithmetic

	2. 
	Boolean Algebra, Boolean Functions, Standard and Canonical Forms of Boolean, Functions

	3. 
	Logic Gates, Implementation of Boolean Functions with AND, OR, and Not Gates. 

	4. 
	Simplification of Boolean Functions by Algebraic Manipulation

	5. 
	Map and Tabulation Methods, Boolean Function Implementation with NAND and NOR Gates. 

	6. 
	Combinational Logic Design and Analysis, Adders, Subtractions, Code Converters. 

	7. 
	Combinational Logic with MSI and LSI, 

	8. 
	Binary Parallel Adder, Decimal Adder, BCD Adder, Magnitude Comparator

	9. 
	Mid Term Examination

	10. 
	Decoders, De- multiplexers

	11. 
	Encoders, Multiplexers, ROMs, PLAs and its Implementations

	12. 
	Sequential Logic

	13. 
	Introduction to Latches, Flip Flops, Types of Flip-Flops

	14. 
	Registers, Counters, Timing Sequence and Memory Unit. 

	15. 
	Asynchronous Sequential Logic, Digital Integrated Circuits, 

	16. 
	RTL and DTL Circuits, MOS, CMOS

	17. 
	Digital Logic Simulator as Logic Gate Simulator, Multimedia Logic.

	18. 
	Final Examination


TEXT/ REFERENCE BOOKS:

1. Morris, M. M. (2009). Digital Logic and Computer Design (5th ed.). Pearson Education India.

2. Floyd, T. (2011). Digital Computer Electronics (9th ed.). Pearson Education India.
3.  Fundamental of Digital Logic with Verilog Design, Stephen Brown, 2/e.
4.  https://www.tutorialspoint.com/digital_circuits/digital_circuits_logic_gates.htm
Compiler Construction
COURSE OBJECTIVES:

	Students successfully completing this course should be able to:

· Understand programming language concepts deeply.

· Understand processing of programming languages by computers.

· Have full command on techniques used by Translator software.


SYLLABUS:

	Week
	TOPICS

	1. 
	Introduction to Translators, Compiler, Interpreter, Assembler

	2. 
	Context of Compiler, Pre-processor, Assembler, Linker, Loader

	3. 
	Compiler introduction: Analysis-Synthesis Model of Compiler, Phases of Compiler, Two-Pass Assembly

	4. 
	Physical Organization of Compiler, Cousins of compiler, Compiler-Compilers

	5. 
	Lexical Analysis: Role of Lexical Analyzer, Lexical Error Handling

	6. 
	Tokens, Types, Identifiers, Literals, Words, Punctuations, Operators

	7. 
	Syntax Analysis: Introduction to Top-Down and Bottom- Up Parsers

	8. 
	Recursive-Descent Parsers, Non-Recursive Predictive Parser, Shift-Reduce Parser

	9. 
	Mid Term Examination

	10. 
	Operator Precedence Parsers, LR Parsers, LL(1) Grammars

	11. 
	Recursion, Left Recursive and Right Recursive Grammars, Removing Ambiguity

	12. 
	Syntax Analysis, Parsing, Parse Trees, Parsing Techniques, Types of Parsers

	13. 
	Left-Most Derivation, Right-Most Derivation, Removing Left Recursion from the Grammar, Examples

	14. 
	First Sets, Examples

	15. 
	Follow Sets, Examples

	16. 
	Left Factorization, Examples

	17. 
	Code Optimization, Code Generation.

	18. 
	Terminal Examination


TEXT/REFERENCE BOOKS:
	1. A Practical Approach to Compiler Construction (Latest ed.). Springer by Watson, D. (2017).

2. Introduction to compiler design (Latest ed.). Springer Science & Business Media by Mogensen, T. Æ. (2011).

3. Compilers: Principles and Practice (Latest ed.). Pearson Education India by Dave, P. H., & Dave, H. B. (2012).

4. Principles of compiler design (Latest ed.). Technical Publications by Puntambekar, A. A. (2009).


Computer Networks
COURSE OBJECTIVES:
	When students complete this course, they will be able to:

· Understand the fundamental concepts of networking.

· Know different protocols and working
· Identify the challenges involved in data flow and error control.


SYLLABUS:

	WEEK
	TOPICS

	1. 
	Networking Concepts

	2. 
	Topologies: Bus, Star, Ring, Tree, Mesh

	3. 
	Need of Networks, Peer- to-Peer networks, Client- Server Networks, Hybrid Networks

	4. 
	Network Models, TCP/IP Model, IP and Routing

	5. 
	OSI Reference Model

	6. 
	Data Encoding/Framing, Error Detection/Correction & Control Techniques, Error Control Techniques

	7. 
	Ethernet and FDDI

	8. 
	High Level Data Link Control Protocols (HDLC, Stop & Wait, Sliding Window)

	9. 
	Mid Term Examination

	10. 
	Cell Switching and ATM, Bridges, Hubs, Switches, Router

	11. 
	End-to-End Protocols, UDP and RPC

	12. 
	Routing and Routed Protocols: RIP, OSPF, IGRP and EIGRP

	13. 
	DHCP, Domain Name System (DNS)

	14. 
	WWW Protocols, HTTP, FTP, SMTP, SNMP Protocols

	15. 
	CSMA, CSMA/CD, Token Passing, NICs

	16. 
	Switching Techniques, Circuit and Packet Switching, Message Switching, Structure of a Switch

	17. 
	Logical Addressing, IPv4 and IPv6 Addressing and Packet Structure, Transition from IPv4 to IPv6

	18. 
	Final Examination


TEXT/ REFERENCE BOOKS:

1. Computer Networks; 3rd Edition By Andrew S.Tanenbaum, Prentice Hall.
2.  Computer networks: a systems approach, Larry Peterson, Bruce Davie, Princeton Univ.,    

     Princeton.
3.  Computer Networking: A Top-Down Approach Featuring the Internet, 2/e, James F Kurose,  

      Keith W Ross, Addison Wesley 2003. ISBN: 0-201-97699-4
4.  Stallings, W. (2007). Data and Computer Communications (8th Ed.). Prentice Hall.
Data Structure & Algorithms
COURSE OBJECTIVES:

	Students successfully completing this course should be able to:

•
Be familiar with basic techniques of algorithm analysis.

•
Be familiar with writing recursive methods.

•
Master the implementation of linked data structures such as linked lists and binary trees.

•
Be familiar with several sub-quadratic sorting algorithms including quicksort, merge sort and   

   Heapsort.


SYLLABUS:

	WEEK
	TOPICS

	1. 
	Introduction to Data Structures, Abstract Data Types, Data Structures and Algorithms 

	2. 
	Characteristics of Algorithms, Array and its types

	3. 
	Recursion and Analyzing Recursive Algorithms

	4. 
	Divide and Conquer Algorithms

	5. 
	Sorting algorithms (Selection Sort, Insertion Sort, Merge Sort)

	6. 
	Quick Sort, Bubble Sort, Heap Sort

	7. 
	Shell Sort, Radix Sort, Bucket Sort

	8. 
	Stacks (linked lists and array implementations)

	9. 
	Mid Term Examination

	10. 
	Queue, Dequeue, Priority Queues (Linked and Array implementations of queues)

	11. 
	Linked Lists & its Various Types, Sorted Linked List

	12. 
	Searching an unsorted array, Binary Search for Sorted Arrays

	13. 
	Hashing and Indexing, Open Addressing and Chaining

	14. 
	Trees and Tree Traversals, Binary Search Trees

	15. 
	Polish Notation, Heaps and Heap Sort, Hashing

	16. 
	Graphs, Breadth-First and Depth-First Traversal

	17. 
	Topological Order, Shortest Path, Adjacency Matrix and Adjacency List Implementations, Memory Management and Garbage Collection.

	18. 
	Terminal Examination


TEXT/ REFERENCE BOOKS:

1.
Data Structures and Algorithms in C++ by Adam Drozdek
2. Data Structures and Algorithm Analysis in Java by Mark A. Weiss 
3. Data Structures and Abstractions with Java by Frank M. Carrano & Timothy M. Henry 
4. Data Structures and Algorithm Analysis in C++ by Mark Allen Weiss 
Semester-VI

  Introduction to Data Mining
COURSE OBJECTIVES:

	· To introduce students to the basic concepts and techniques of Data Mining. 

· To develop skills of using recent data mining software for solving practical problems. 

· To gain experience of doing independent study and research.


SYLLABUS:

	WEEK
	TOPICS

	1. 
	Introduction to Data Mining, Related technologies - Machine Learning, DBMS, OLAP, Statistics, Data Mining Goals, Stages of the  Data Mining Process, Data Mining Techniques 

	2. 
	Knowledge Representation Methods, Applications, Example: weather data 

	3. 
	Data Warehouse and OLAP, Data Warehouse and DBMS, Multidimensional data model, OLAP operations

	4. 
	Data preprocessing (noisy and missing data, data normalization and discretization),

	5. 
	Data Mining Learning Methods

	6. 
	Data Mining Knowledge Representation and Discovery

	7. 
	Data Mining Algorithms: Association Rules

	8. 
	Decision Trees and Decision Rules

	9. 
	Mid Term Examination

	10. 
	Introduction to WEKA software, Installation and Query Processing

	11. 
	Data Mining Algorithms: Classification 

	12. 
	Clustering, Basic Issues in Clustering

	13. 
	Association Rules, Other Soft Computing Approaches in Data Mining

	14. 
	Artificial Neural Networks, Fuzzy Logic and Fuzzy Set Theory, 

	15. 
	Genetic Algorithm, Other Evolutionary algorithms.

	16. 
	Text Mining

	17. 
	Web Mining

	18. 
	Terminal Examination


TEXT/ REFERENCE BOOKS


Digital Image Processing
COURSE OBJECTIVES:

	· To learn digital image fundamentals.

· To be exposed to simple image processing techniques.

· To be familiar with image compression and segmentation techniques

· To represent image in form of features.


SYLLABUS:

	WEEK
	TOPICS

	1. 
	Introduction to Digital Image Processing, The GEman Visual System

	2. 
	Electromagnetic System, Working and Components Inside Digital Camera

	3. 
	Pixels, Image Representation, Sampling, Quantization

	4. 
	Mathematics of Image Formation, Convolution

	5. 
	Camera Projection, Point-based Image Processing

	6. 
	Fourier Theory

	7. 
	Image Filtering in Spatial and Frequency Domain

	8. 
	Wavelets, Image Registration

	9. 
	Mid Term Examination

	10. 
	Image Enhancement, Contrast Enhancement

	11. 
	Arithmetic and Logic Operations

	12. 
	Morphological Operations

	13. 
	Color Models

	14. 
	Multispectral Images

	15. 
	Feature Detection, Image Segmentation

	16. 
	Pattern Recognition

	17. 
	Introduction to Matlab

	18. 
	Terminal Examination


TEXT/ REFERENCE BOOKS:
1. Gonzalez R. C., Woods R. E., Eddins S. L., Digital Image Processing Using Matlab, Pearson Education, 2nd edition, 2009. 

2. Gonzalez R. C., Woods R. E., Digital Image Processing, Pearson Education, 3rd edition, 2008. 

3. Understanding Digital Signal Processing by Richard G. Lyons, Prentice Hall; 3rd edition, 2010.
Technical and Business Writing
COURSE OBJECTIVES:

	This course is designed to help students learn Business Communication by developing their written and oral communication skills thus helping them to be successful professionals. The purpose of this course is to familiarize students with real-life communication issues; practical knowledge other than the theoretical discussions.


SYLLABUS:

	WEEK
	TOPICS

	1. 
	Unit: 1 Communication
Introduction to communication (Verbal & non-Verbal Communication)

	2. 
	Importance & components of Communication

	3. 
	7 C’s of Business Communication

	4. 
	7 C’s continued

	5. 
	Unit: 2 Presentation Skills
 Strategies for improving oral presentation (in detail)

	6. 
	Strategies for successful informative & Persuasive speaking (Purpose. Kinds.
Audience analysis & organization for informative & persuasive speaking)

	7. 
	Communication through technology

	8. 
	Effective Business Messages (Memorandums, special time saving messages &
message media)

	9. 
	Mid Term Examination

	10. 
	Unit: 3 Planning for Communication
Five planning steps

	11. 
	Basic organization plans (beginning and ending)

	12. 
	Repot writing in detail with few samples from the book (short and long reports)

	13. 
	Unit: 4 Meetings
Meeting in detail
a) Agenda and minutes of meeting
b) Background information on groups
c) Purpose and kinds of meetings

	14. 
	Meetings
a) Solving problems in meetings
b) Leadership responsibilities in meetings
c) Participants responsibilities in meetings

	15. 
	Unit: 5 Job Application
Job application process
a) Resume composition with covering letter
b) Self and market assessment in brief

	16. 
	Successful preparation for job interview with special focus on English as medium

	17. 
	Revision and presentations

	18. 
	Terminal Examination


TEXT/ REFERENCE BOOKS:
1. Gerson, Sharon J., and Steven M. Gerson. Technical writing: Process and product.
Prentice-Hall Order Processing Center, PO Box 11071, Des Moines, 2000.
2. Effective Business Communication By HertaMorphy.
3. Murphy, Herta A., Herbert William Hildebrandt, and Jane Powel Thomas. Effective
business communications. Diss. Univerza v Mariboru, Ekonomsko-poslovna fakulteta,
1997.
Fundamentals of Management
COURSE OBJECTIVES:

	Upon completion of this course, students are expected to be able to: 

1.
Focus on the foundations of management, covering the essential concepts in management.

2.
Reflection of contemporary trends in management.

3.
It offers strong practical focus and also covering latest research studies in the field.


SYLLABUS:

	WEEK
	TOPICS

	19. 
	Unit:1 The Business Environment
System & Its Types
Business Ecology

Types of Environment and Environmental Forces

External Environmental Variables

	20. 
	Nature and Meaning of Management
Definition

Management – Science or Arts

Levels of Management

Function of Management

Managerial Skills

	21. 
	Evolution of Management Thought
The Classical or Traditional School of Thought – Henry Foul Principles

Scientific Management School – Tylor Principles

Humans Relation School

Modern Management

	22. 
	Human Relations in Management
Historical Perspectives

Hawthorne Studies

Post Hawthorne Studies

Behavioral Studies

	23. 
	Unit: 2 Functions of Management
Nature, Meaning of Planning

Types of Planning

Planning Process

Process Techniques

	24. 
	The Organizing Functions
Meaning, Types and Goals of Organizations

Organization Structure

Authority, Duties and Responsibilities of Organizations

	25. 
	Departmentalization
Centralization VS Decentralization

Types of Organizational Structure

	26. 
	Matrix Structure

	27. 
	Mid Term Examination

	28. 
	Control Function
Control of Supervision
Process of Control

Characteristics of Control

	29. 
	Staffing Functions
Recruitment

Sources of Manpower

Stages of Selection Process

	30. 
	Decision Making Process
Decision Making Conditions

Types of Decisions

	31. 
	Unit:3 Steps in Decision Making
A Decision Situation

Decision Making Technique

	32. 
	Communication
Meaning & Its Types

Barriers to Communication
Avoiding Pitfalls in Communication

Media for Communication

	33. 
	Unit: 4 Motivation
Components of Motivation

Various Human Motives

Motivation Theories

	34. 
	Unit: 5 Leadership Management
Meaning

Leadership Styles

Japanese Management

	35. 
	Revision

	36. 
	Terminal Examination


TEXT/ REFERENCE BOOKS:
4. Management by Hoseph M. Putti Publishers McGraw Hill
5. Management A Global Perspective Tenth Edition by Harold Koontz Publisher McGraw Hill

6. Management 5th Edition 1999 Publisher Prentice Hall International 

Compiler Construction
COURSE OBJECTIVES:

	Students successfully completing this course should be able to:

· Understand programming language concepts deeply.

· Understand processing of programming languages by computers.

· Have full command on techniques used by Translator software.


SYLLABUS:

	Week
	TOPICS

	1. 
	Introduction to Translators, Compiler, Interpreter, Assembler

	2. 
	Context of Compiler, Pre-processor, Assembler, Linker, Loader

	3. 
	Compiler introduction: Analysis-Synthesis Model of Compiler, Phases of Compiler, Two-Pass Assembly

	4. 
	Physical Organization of Compiler, Cousins of compiler, Compiler-Compilers

	5. 
	Lexical Analysis: Role of Lexical Analyzer, Lexical Error Handling

	6. 
	Tokens, Types, Identifiers, Literals, Words, Punctuations, Operators

	7. 
	Syntax Analysis: Introduction to Top-Down and Bottom- Up Parsers

	8. 
	Recursive-Descent Parsers, Non-Recursive Predictive Parser, Shift-Reduce Parser

	9. 
	Mid Term Examination

	10. 
	Operator Precedence Parsers, LR Parsers, LL(1) Grammars

	11. 
	Recursion, Left Recursive and Right Recursive Grammars, Removing Ambiguity

	12. 
	Syntax Analysis, Parsing, Parse Trees, Parsing Techniques, Types of Parsers

	13. 
	Left-Most Derivation, Right-Most Derivation, Removing Left Recursion from the Grammar, Examples

	14. 
	First Sets, Examples

	15. 
	Follow Sets, Examples

	16. 
	Left Factorization, Examples

	17. 
	Code Optimization, Code Generation.

	18. 
	Terminal Examination


TEXT/REFERENCE BOOKS:
	1. A Practical Approach to Compiler Construction (Latest ed.). Springer by Watson, D. (2017).

2. Introduction to compiler design (Latest ed.). Springer Science & Business Media by Mogensen, T. Æ. (2011).

3. Compilers: Principles and Practice (Latest ed.). Pearson Education India by Dave, P. H., & Dave, H. B. (2012).

4. Principles of compiler design (Latest ed.). Technical Publications by Puntambekar, A. A. (2009).


Semester-VIIII

  Web Technologies
COURSE OBJECTIVES:

	The World Wide Web has become a major delivery platform for information resources. Many applications continue to be developed in an ad-hoc way, contributing to problems of usability, maintainability, quality and reliability. This course examines systematic, disciplined and quantifiable approaches to developing of high-quality, reliable and usable web applications. The course introduces the methodologies, techniques and tools that support their design, development, evolution, and evaluation.


SYLLABUS:

	WEEK
	TOPICS

	1. 
	Introduction to Web Applications, TCP/IP Application Services

	2. 
	Web Servers: Basic Operation, Virtual Hosting, Chunked Transfers, Caching Support

	3. 
	Extensibility, SGML, HTML 5, CSS 3

	4. 
	XML Languages and Applications: Core XML, XHTML, XHTM MP

	5. 
	Web Service: SOAP, REST, WML, XSL

	6. 
	Processing HTTP Requests, Processing HTTP Responses

	7. 
	Cookie Coordination, Privacy and P3P

	8. 
	Complex HTTP Interactions, Dynamic Content Delivery

	9. 
	Server Configuration, Server Security

	10. 
	Mid Term Examination

	11. 
	Web Browsers Architecture and Processes

	12. 
	Active Server Pages: Java Script, DHTML, Approaches to Web Application Development

	13. 
	Programming in Any Scripting Language, Search Technologies

	14. 
	Search Engine Optimization, XML Query Language

	15. 
	Semantic Web, Future Web Application Framework

	16. 
	Server-Side Technologies: PHP5, Libraries, File Access, DBMS Access, Encryption Techniques

	17. 
	Introduction to AJAX

	18. 
	Terminal Examination


TEXT/ REFERENCE BOOKS:
1. Web Application Architecture: Principles, protocols and practices by Leon Shklar and Richard Rosen, Wiley; 2nd Edition (May 5, 2009). ISBN-10:047051860X
2. Web Technologies: A Computer Science Perspective by Jeffrey C. Jackson, Prentice Hall; 1st Edition (August 27, 2006). ISBN-10:0131856030
Software Project Management
COURSE OBJECTIVES:

	The objective of this course is to provide a foundation to prepare students, as future IT project managers, IT engineers, or system architects, to play leading roles in the application and management of IT system construction.


SYLLABUS:

	Week
	Topics

	1. 
	Introduction to Software Project Management, Project Management concepts, Project Management Tools

	2. 
	PMI‘s Knowledge areas, PMI Framework

	3. 
	PMI Process Groups

	4. 
	Understanding Organizational Influence on Project Management

	5. 
	Project Planning

	6. 
	Project Evaluation

	7. 
	Selection of an Appropriate Approach in Project

	8. 
	Project Cost Management

	9. 
	Mid Term Examination

	10. 
	Software Effort Estimation, Activity Planning

	11. 
	Risk Management, Evaluating the Risks to the Schedule, Risk Control

	12. 
	Configuration Management and Maintenance, Environment for Configuration Control.

	13. 
	Resource Allocation

	14. 
	Resource Monitoring & Control

	15. 
	Review and Evaluation

	16. 
	Challenges of Outsourcing in Project Management

	17. 
	Project Stakeholder Management

	18. 
	
Terminal Examination


TEXT/REFERENCE BOOKS:

	1. Software Project Management, Bob Hughes and Mike Cotterell, McGraw-Hill Education; 5th Edition (2009).

2. A Guide to the Project Management Body of Knowledge, 5th Edition (PMBOK Guides).

3. Mastering Software Project Management: Best Practices, Tools and Techniques, Murali K. Chemuturi and Thomas M. Cagley Jr., J. Ross Publishing, 2010.

4. Effective Project Management: Traditional, Agile, Extreme, Robert K. Wysocki, Wiley; 6th Edition, 2011.

5. A Compact Guide to Lex&Yacc, Thomas Niemann


Big Data Analytics
COURSE OBJECTIVES:

	· To Understand the Big Data Platform and its Use cases
· To Provide an overview of Apache Hadoop
· To Provide HDFS Concepts and Interfacing with HDFS 
· Understand Map Reduce Jobs 
· Apply analytics on Structured, Unstructured Data.


SYLLABUS:

	WEEK
	TOPICS

	1. 
	Introduction to Big Data, Big Data Characteristics, 3Vs of Big Data, Types of Big Data

	2. 
	Hadoop and Map Reduce, HDFS

	3. 
	Association Rules: Frequent item sets and association rule mining, Similar item sets and LSH

	4. 
	Near Neighbor Search in High Dimensional Data, Recommender systems

	5. 
	Link analysis: Personalized PageRank, Hubs and Authorities

	6. 
	Web spam and Trust Rank, Clustering, Descriptive analytics--clustering

	7. 
	Dimensionality Reduction

	8. 
	Structured and Unstructured Data, SVD, Machine Learning with Massive Datasets

	9. 
	Mining Streaming Data

	10. 
	Mid Term Examination

	11. 
	Analysis of Very Large Graphs

	12. 
	Time Series Data and Streaming

	13. 
	Other Application Areas

	14. 
	Proximity Search on Graphs

	15. 
	Random Walks with Restarts

	16. 
	Web Advertising

	17. 
	Course Revision

	18. 
	Terminal Examination


TEXT/ REFERENCE BOOKS:
1.
Mining of Massive Datasets, 1st Edition, Anand Rajaraman and Jeffrey Ullman
2.   Tom White “ Hadoop: The Definitive Guide” Third Edit on, O’reily Media, 2012. • Seema  

      Acharya, Subhasini Chellappan, "Big Data Analytics" Wiley 2015.
Introduction to Information Security
COURSE OBJECTIVES:

	In this course students learn basics of information security, in both management aspect and technical aspect. Students understand of various types of security incidents and attacks, and learn methods to prevent detect and react incidents and attacks. Students will also learn basics of application of cryptography which are one of the key technology to implement security functions


SYLLABUS:

	WEEK
	TOPICS

	1. 
	Information Security Foundations

	2. 
	Security Design Principles

	3. 
	Security Mechanisms, Symmetric and Asymmetric Cryptography

	4. 
	Encryption, Hash Functions

	5. 
	Digital Signatures, Key Management

	6. 
	Authentication and Access Control

	7. 
	Software Security, Vulnerabilities and Protections

	8. 
	Malware, Database Security

	9. 
	Network Security, Firewalls, Intrusion Detection

	10. 
	Mid Term Examination

	11. 
	Security Policies, Policy Formation and Enforcement

	12. 
	Risk Assessment, Cybercrime

	13. 
	Law and Ethics in Information Security

	14. 
	Privacy and Anonymity of Data

	15. 
	Privacy-Enhancing Technologies

	16. 
	Crypto Algorithms and Protocols

	17. 
	Privacy and anonymity in peer-to-peer architectures, Privacy-enhanced access control or authentication or certification

	18. 
	Terminal Examination


TEXT/ REFERENCE BOOKS:
1. Computer Security: 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
�





Data Mining: Concepts and Techniques, 3rd Edition Jiawei Han, Micheline Kamber, Jian   Pei; 2011


Data Mning: Concepts, Models, Methods, and Algorithms, 2nd Edition, Mehmed Kantatardzic, 2011.











