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Advanced Algorithm Design
Paper Code-MSCS 101
Content

Course Objective:

After undergoing the course, Students will bhe able to understand:
theoretical understanding of advanced algorithms and practical problem solving

1. Students should develop a sound

skills using them.
ge of a wide range of advanced algorithm design techniques including dynamic

ximation algorithms, and randomized algorithms,
yzing the approximation ratio of

2. Students should develop basic knowled
programming, linear Programming, appro

3. Students should develop basic advanced algorithm  analysis skills for anal
@pproximation algorithms and the probability of randomized algorithms.

4. Students should gain 3 good understanding on a wide range of advanced algorithmic problems, their relations and

variants, and application to real-world problems.

Content:

1. Introduction to Algorithm

1.1 Introduction
1.2 Algorithm: Solving problem using computer
1.3 STAIR: general problem solving approach
14 Summary
15 Keyterms
1.6 Exercise
1.7 References ;
2. Design and Analysis of algorithm 10
2.1 Algorithm design patterns and frameworks
2.2 Concept of space and time complexity

2.3 Summary

2.4 Keyterms
2.5 Exercise

2.6 References _
3. Growth of Function and Recurrences 18

3.1 Asymptotic Notation
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3.2 Standard notations and Common functions
3.3 Substitution method

3.4 The recursion-tree method
3.5 Summary
3.6 Keyterms
3.7 Exercise
3.8 References
Divide and Conquer 32
4.1 Divide and conquer approach
4.2 Analysis of divide and conquer algorithms
4.3 Merge Sort
4.4 The Master method
4.5 Summary
4.6 Keyterms
4.7 Exercise
4.8 References
Dynamic Programming 45
5.1 Principle of optimality
5.2 bottom —up approach to problem solving
5.3 Matrix-Chain Multiplication
5.4 Elements of Dynamic Programming
5.5 Longest common subsequence
5.6 Optimal binary search tree 5
5.7 Summary
5.8 Keyterms
5.9 Exercise
5.10 References
6. Greedy Algorithms oA 60
6.1 Introduction to Greedy Algorithm
6.2 Properties of Greedy Algorithm
6.3 Problems for greedy Algorithm
6.4 Analysis of Greedy Algorithms
6.5 Metroid and Greedy Algorithm
6.6 Summary
6.7 Keyterms
6.8 Exercise
6.9 References :
7. Graph algorithms 75
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7.1 Introduction to Graph

7.2 Graph Traversal

7.3 Spanning Tree of a Graph

7.4 Shortest Path Problem

7.5 Network Flow Problem

7.6 Analysis of Graph Algorithms

7.7 Summary

7.8 Keytlerms

7.9 Exercise

7.10 References

String Matching Algorithms 87
8.1 Introduction to String matching and its applications

8.2 Different types of matching algorithms and their analysis.
8.3 Summary

8.4 Key terms

8.5 Exercise

8.6 References

9. Backtracking and Branch — and - Bound 102
9.1 N Queens
9.2 Game Trees
9.3 Subset Sum
9.4 Correctness, Analysis, Variants
9.5 The General Pattern
9.6 Text Segmentation
9.7 Longest Increasing Subsequence
9.8 Optimal Binary Search Trees
9.9 Summary
9.10 Key terms
9.11 Exercise
9.12 References

10. Approximation Algorithms 112
10.1 Polynomial time
10.2 Polynomial-time verification
10.3 NP-completeness and reducibility
10.4 NP-complete problems
10.5 Summary
10.6 Key terms
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10.7 Exercise
10.8 References

. Introduction to Ady

11.1 Cache Oblivioys S algorit e M Desipn techniques 120
11.2 Probabilistic Algorithms

11.3 Online algorithms
11.4 Parallel Algorithms
11.5 Summary

11.6 Key terms

11.7 Exercise

11.8 References
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Paper Code-MSCS 102

Content

course Objectives:

After undergoing the course, Studentg Will be able to understand
erstan

. The idea of fundamental of computer Organization
» The awareness of the students abouyt COmputer and its peripherals

Content:

1. INTRODUCTION

1.1 Basic concept and Computer evaluation
1.2 Operational concepts

1.3 Introduction to Software and Hardware Systems
1.4 Moore’s Law

1.5 Amdahl’s law and Little’s Law
1.6 Processor activities
1.7 Data Path architecture and controller
1.8 Summary
1.9 Key terms
1.10 Exercise
1.11 References

2. COMPUTER ARITHMETIC 9

2.1 Basic concept of ALU

2.2 Integer representation

2.3 Integer Arithmetic

2.4 Floating-point representation
2.5 Floating-point Arithmetic

2.6 Summary

2.7 Key terms

2.8 Exercise

2.9 References
3.DIGITAL LOGIC

21

3.1Boolean algebra
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3.2 Logic Gates

33 Combinational Circuitg

3.4 Sequential Circuits

3.5 Programmable logic Devices
3.6 Summary

3.7 Key terms

3.8 Exercise

3.9 References

4, CONTROL UNIT

35
4.1 Introduction to control Unit and Design

4.2 Hardwire v/s Micro-programmed Control Unit

4.3 Horizontal and Vertical micro programmed control Unit
4.4 Instruction format and addressing Modes

4.5 Micro instructions Sequencing

4.6 Summary

4.7 Key terms

4.8 Exercise

4.9 References

5. MEMORY HIERARCHY 52
5.1 Introduction to memory system

5.2 Internal and External Memories
5.3 CPU Memory Interaction

5.4 Memory Hierarchy

5.5 Cache Organization

5.6 Virtual Memories

5.7 Summary

5.8 Key terms

5.9 Exercise

5.10 References

6.1/0 ORGANIZATION 68
6.1 Accessing 1/O devices
6.2 Interrupts

6.3 Direct memory access
6.4 Buses
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65 standard 1/0 interface
6.6 summary

6.7 Key terms

6.8 Exercise

6.9 References

78

7.1 Basic Concepts ofPipelining

7.2 pipeline scheduling

7.2 Hazards

7.3 Influence on instruction set

7.4 Data path and control consideration

7.5 Superscalar operation

7.6 Vector Processing Principles

7.7 Array Processors- Structure: Systolic arra
7.8 Parallel Processing Architectures '
7.9 Summary

7.10 Key terms

7.11 Exercise

7.12 References

Advanced Software Engineering
paper Code-MSC5 103

Content
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" Course Objectives:
After undergoing the course, Students will be able to understand:
e The course is designed to analyre the system,

o The students are able to analyze real life system to be implemented.

Contents:
1 INTRODUCTION TO SOFTWARE ENGINEERING

1.2 Software processes

1.3 Agile software development
1.4 Requirements engineering
1.5 System modelling

1.6 Architectural design

1.7 Design and implementation
1.8 Software testing

1.9 Software evolution

1.10 Summary

1.11 Key terms

1.12 Exeraise

1.13 References

2 DEPENDABILITY AND SECURITY

2.1 Socio-technical systems

2.2 Dependability and security

2.3 Dependability and security specification
2.4 Dependability engineering

2.5 Security engineering

2.6 Dependability and security assurance
2.7 Summary

2.8 ¥ey terms

2.9 Exercise

2.10 References

3 ADVANCED SOFTWARE ENGINEERING

3.1 Software reuse

are engineering
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3.3 Distributed software engineering

3.4 Service-oriented architecture

3.5 Embedded software

3.6 Aspect-oriented software engineering
3.7 Summary

3.8 Key terms

3.9 Exercise

3.10 References

38

4.SOFTWARE MANAGEMENT

4.1 Project management

4.2 Project planning

4.3 Quality management

4.4 Configuration management
4.5 Process improvement

4.6 Summary

4.7 Key terms

4.8 Exercise

4.9 References

5. COMPUTER AIDED SOFTWARE ENGINEERING 55

5.1 CASE Tools

5.2 Components of CASE tools
5.3 Scope of case tools

5.4 Summary

5.5 Key terms

5.6 Exercise

5.9 References

Numerical and Statistical computing

Paper Code-MSCS 104

Content
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" Course Objectives:

After undergoing the course, Students will be able to understand:

e Obtain an intuitive and working understanding of numerical methods for the basic problems of numerical analysis.

e Gain experience in the implementation of numerical methods using a computer.

e Trace error in these methods and need to analyze and predict it.
e Provide knowledge of various significant and fundamental concepts to inculcate in the students an adequate
understanding of the application of Statistical Methods.

e Demonstrate the concepts of numerical methods used for different applications.

Contents:

1. Computer Arithmetic

1.1 Floating point representation

1.2 Error in numerical computation

1.3 Significant digit and error

1.4 Summary

1.5 Key terms

1.6 Exercise

1.7 References

Solution of algebraic and transcendental Equation : 6

2.1 Root of Equation

2.2 Bisection Method

2.3 Regula-Falsi Method

2.4 Newton Raphson Method

2.5 secant method

2.6 Convergence of solution.

2.7 Summary

2.8 Key terms

2.9 Exercise
2.10 References ol

3. Solution of Simultaneous Linear Equations i 15
3.1 Gauss Elimination Method ;
3.2 LU decomposition
3.3 Gauss-Siedal Iterative Method

3.4 Summary
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3.5 Key terms
3.6 Exercise

3.7 References
Interpolation and approximation

4.1 Difference Table

4.2 polynomial interpolation
4.3 Vandermonde polynomial
4.4 Llagrange polynomial

4.5 Newton polynomial
4.6 Piecewise linear interpolation

4.7 Cubic spline interpolation
4.8 Approximation of Functions
4.9 Summary
4.10 Keyterms
4.11 Exercise
4.12 References
Numerical Differentiation and Integration of Functions
5.1 Elementary formulas
5.2 Simpson’s 1/3 Rule
5.3 Trapezoidal Rule
5.4 Romberg Integration
5.5 Gauss Quadrature
5.6 Monte-Carlo Method for Multidimensional Integrals
5.7 Summary
5.8 Keyterms
5.9 Exercise
5.10 References
6. Solution of Differential Equations
6.1 Ordinary first order differential equations.
6.2 Difference equation
6.3 Single and Multistape Methods
6.4 Runge-Kutta Method
6.5 Predictor Corrector Methods
0.6 Summary
6.7 Key terms
6.8 Exercise
6.9 References
7. Basics of Statistics

49 (4
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7.1 Descriptive Statistics
7.2 Inferential Statistics
7.3 Graphing Distributions

7.4 Histograms
7.5 Frequency Polygons

7.6 Box Plots
7.7 Bar Charts

7.8 Line Graphs

7.9 Dot Plots

7.10 Summary

7.11 Keyterms

7.12  Exercise

7.13 References

Summarizing Distributions

8.1 Measures of Central Tendency
8.2 Median and Mean

8.3 Additional Measures of Central Tendency
8.4 Measures of Variability

8.5 Shapes of Distributions

8.6 Effects of Linear Transformations
8.7 Summary

8.8 Key terms

8.9 Exercise

8.10 References

Probability

9.1 Binomial Distribution

9.2 Poisson Distribution

9.3 Normal Distribution

9.4 Summary

9.5 Keyterms

9.6 Exercise

9.7 References

Describing Bivariate Data

10.1 Introduction to Bivariate Data
10.2  Values of the Pearson Correlation
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103
10.4
10.5
10.6
10.7

THE UNIVERSITY OF BURDWAN
Centre for Distance and Online I ‘ducation

Linear Regression
Summary
Key terms
Exercise
References
112

11. Multiple Llinear Regression

11.1
11.2
11.3
11.4
11.5
116
11.7

Introduction to Multiple linear regression
Multiple Correlation
partial Correlation
Summary
Key terms
Exercise
References
125

12. Sampling Distributions

12.1
12.2
123
12.4
125
12.6
12.7

Introduction to Sampling Distributions
Sampling Distribution of the Mean
Mean and Standard Error of Sampling Proportions

Summary
Key terms
Exercise
References
137

13. Estimation

13.1
13.2
13.3
13.4
13.5
13.6
137
13.8

Introduction to Estimation
Characteristics of Estimators

Maximum likelihood estimation

Confidence Intervals based on t, F, and CHI square test.

Summary
Key terms
Exercise
References
155

14. Large Sample Tests

procedure of Testing of Hypothesis for Large Sample

14.1
14.2 Pearson's chi-squared test
14.3  Summary
14.4 Keyterms
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AR Qurnmary
156 ey terms

157  Exercice
138 References

Advanced Operating Systems
Paper Code-MSCS 201

Content

Course Objectives:

After undergoing the course, Students will be able to understand:

o General architecture of computers
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resource control (concurrency etc.), physical and

e Understand and analyse theory and implementation of: processes,
virtual memory, scheduling, I/0 and files
o Understand and use advanced concepts in operating systems

e Understand the high-level structure of the Linux kernel both in concept
erating systems and be sensitive to

o At the end of the course, students are expected to be proficient in details of op
tion to entering the industry or in pursuit of

implementation and performance tuning of operating systems in prepara

graduate studies.

Contents:
1. INTRODUCTION TO THE OPERATING SYSTEM

1.1 Operating System Overview
1.2 Features of Operating System

1.3 System calls
1.4 Operating system Design and Implementation

1.5 Virtual machine
1.6 Summary
1.7 Key terms
1.8 Exercise
1.9 References
9

2. PROCESS MANAGEMENT

2.1 Process Management
2.2 CPU Scheduling

2.3 Threads
2.4 Process Synchronization

2.5 Deadlock
2.6 Summary
2.7 Key terms
2.8 Exercise
2.9 References
19

3. MEMORY MANAGEMENT
3.1 Memory allocation techniques

3.2 Paging
3.3 Segmentation
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3.4 Page Replacement
3.5 Summary

3.6 Key terms

3.7 Exercise

3.8 References

31

4. STORAGE MANAGEMENT

4.1 File system interface

4.2 File system implementation
4.3 Mass Storage structure
4.41/0 system

4.5 Summary

4.6 Key terms

4.7 Exercise

4.8 References
S. DISTRIBUTED SYSTEM 42

5.1 Distributed System Structure
5.2 Distributed File System

5.3 Distributed Coordination

5.4 Summary

5.5 Key terms

5.6 Exercise

5.7 References

6. COMMUNICATION 57

6.1 Fundamentals

6.2 Remote Procedure Call

6.3 Massage oriented Communication

6.4 Stream oriented communication

6.5 Multicast communication

6.6 Summary s
6.7 Key terms ,

6.8 Exercise

6.9 References
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7. NAMING 68

7.1 Naming, Identifiers, Addresses

7.2 Flat naming

7.3 Structured naming

7.4 Attribute-Based Naming
7.5 Summary

7.6 Key terms

7.7 Exercise

7.8 References
78

8. SYNCHRONIZATION

8.1 Clock Synchronization

8.2 Logical clocks

8.3 Mutual Exclusion

8.4 Global positioning of nodes
8.5 Election Algorithm

8.6 Summary

8.7 Key terms

8.8 Exercise

8.9 References

Advanced Computer Networks

Paper Code-MSCS 202

Content

Course Objectives:

After undergoing the course, Students will be able to understand:

e Independently understand basic computer network technology.

e Understand and explain Data Communications System and its components.

e Identify the different types of network topologies and protocols.

e Enumerate the layers of the 0SI model and TCP/IP. Explain the function(s) of each layer.

o Identify the different types of network devices and their functions within a network
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THE UNIVERSITY OF BURDWAI\{
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e Understand and building the skills of sub-netting and routing mechanisms.
ow they can be used to assist in network design and

e Familiarity with the basic protocols of computer networks, and h

implementation.

Contents:
1. INTRODUCTION TO COMPUTER NETWORK 1

1.1 Use of computer network
1.2 Network hardware
1.3 Network software
1.4 Reference Models
1.5 Network examples
1.6 Summary
1.7 Key terms
1.8 Exercise
1.9 References
10

2. PHYSICAL LAYER

2.1 Theoretical basis for data communication
2.2 Guided transmission media

2.3 Wireless Transmission
2.4 Digital modulation and multiplexing

2.5 Switched telephone network
2.6 Summary
2.7Key terms
2.8 Exercise
2.9 References
22

3. DATA LINK LAYER

3.1 Data link layer Design

3.2 Error detection and correction
3.3 Data link layer Protocols

3.4 Sliding window Protocols

3.5 Summary
3.6 Key terms
3.7 Exercise

3.8 References
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4. ACCESS CONTROL PROTOCOLS 38

4.1 Channel allocation
4.2 Multiple access Protocols

4.3 Ethernet
4.4 Wireless LAN
4.5 Broadband, Bluetooth, RFID
4.6 Data link layer switch
4.6 Summary
4.7 Key terms
4.8 Exercise
4.9 References
55

5. NETWORK LAYER

5.1 Network layer

5.2 IP addresses

5.2 Routing algorithms
5.3 Congestion Control
5.4 Quality of Services
5.5 Summary

5.6 Key terms

5.7 Exercise

5.8 References
72

6. TRANSPORT LAYER

6.1 Transport layer services
6.2 Elements of transport Protocols

6.3 Transport layer protocols: UDP
6.4 Transport layer protocols: TCP
6.5 Performance measurement
6.6 Summary

6.7 Key terms

6.8 Exercise

6.9 References
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Artificial Intelligence & Applications
Paper Code-MSCS 203

Content

Course Objectives:

After undergoing the course, Students will be able to :
e Understand the various searching techniques, constraint satisfaction problem and example problems- game

playing techniques.
e Apply these techniques in applications which involve perception, reasoning and learning.

e Explain the role of agents and how it is related to environment and the way of evaluating it and how agents can

act by establishing goals.

e Acquire the knowledge of real world Knowledge representation.
e Analyze and design a real world problem for implementation and understand the dynamic behavior of a system.

e Use different machine learning techniques to design Al machine and enveloping applications for real world

problems.
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Contents:

1. Introduction
1.1 Attitudes toward Intelligence Knowledge, and Human Artifice

1.2 Overview of Al
1.3 Application Areas
1.4 Artificial intelligence-A Summary
1.5 Summary
1.6 Key terms
1.7 Exercise
1.8 References
Problem solving using Al approach 8
2.1 Water-jug problem
2.2 Missionary carnival problem
2.3 8 Puzze! problem
2.4 Vacuum-cleaner problem
2.5 Travelling-salesman problem
2.6 N-Queen problem
2.7 Wampus world problem
2.8 Summary
2.9 Key terms
2.10 Exercise
2.11 References
19

3. Knowledge
3.1 1Issues in Knowledge Representation

3.2 A Brief History of Al Representational Schemes
3.3 Conceptual Graphs: A Network Language

3.4 Alternatives to Explicit Representation
3.5 Agent-Based and Distributed Problem Solving

3.6 Summary
3.7 Key terms
3.8 Exercise
3.9 References
31

4. Predicate Logicin Al
4.1 First Order Predicate Logic
4.2 Representing Facts using Predicate Logic
4.3 Representing Instance and IS-A Relationship

4.4 Computable Functions and Predicates
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4.5 Resolution
4.6 Natural Deduction
4.7 Summary
4.8 Key terms
4.9 Exercise
4.10 References
5. Al Programming Languages 45

5.1 Prolog
5.1.1 Introduction
5.1.2  Syntax for Predicate Calculus Programming

5.1.3 Abstract Data Types (ADTs) in PROLOG

5.1.4 A Production System Example in PROLOG

5.1.5 Designing Alternative Search Strategies A PROLOG

5.1.6 Planner PROLOG: Meta-Predicates, Types, and Unification

5.1.7 Meta-Interpreters in PROLOG Learning Algorithms in PROLOG
5.2 Lisp

5.2.1 Introduction to LISP
5.2.2  Search in LISP: A Functional Approach to the Farmer, Wolf, Goat, and Cabbage Problem

5.2.3 Higher-Order Functions and Abstraction
5.2.4 Search Strategies in LISP
5.2.5 Pattern Matching in LISP
5.2.6 A Recursive Unification Function
5.2.7 Interpreters and Embedded Languages
5.2.8 Logic Programming in LISP
5.3
5.3.1 Summary
5.3.2 Key terms
5.3.3 Exercise
5.3.4 References :
6. Production Systems and Search Strategies 56
6.1 Production System and its variants
6.2 Search Methods
6.3 Heuristic Search Methods
6.3.1 Introduction
6.3.2 Hill-Climbing and Dynamic Programming
6.3.3 The Best-First Search Algorithm
6.3.4 Admissibility, Monotonicity, and Informedness

6.3.5 Using Heuristics in Games
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6.3.6 Complexity Issues
6.4 AND/OR Graphs
6.5 AO* Algorithm
6.6 Searching Game Trees.
6.7 Summary
6.8 Key terms
6.9 Exercise

6.10 References
Soft Computing and Uncertainty Management

7.1 Introduction to Fuzzy Logic
7.2 Artificial Neural Network

7.3 Genetic Algorithm
7.4 Bayesian inferencing
7.5 Dempster-Shafer theory of Beliefs.

7.6 Summary
7.7 Key terms
7.8 Exercise
7.9 References

. Structured Representation of Knowledge and reasoning
8.1 Kinds of Knowledge

8.2 Relations as N-Array Predicates

8.3 Situation Models

8.4 Frames

8.5 Scripts
8.6 Semantic Nets

8.7 Fundamental problems with structures
8.8 Summary

8.9 Key terms

8.10 Exercise

8.11 References

Expert Systems
9.1 Introduction Overview of Expert System Technology

9.2 Rule-Based Expert Systems
9.3 Model-Based, Case-Based, and Hybrid Systems
9.4 Planning

9.5 Summary
9.6 Key terms

69

82

95
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9.7 Exercise
9.8 References
10. Pattern Recognition

THE UNIVERSITY OF BURDWAN

10.1 Introduction to Pattern Recognition
10.2 Feature, Feature Vector and and classifiers
10.3 Supervised, Unsupervised and Semi-supervised Learning

10.4 Summary
10.5 Key terms
10.6 Exercise
10.7 References

11. Natural Language Processing
11.1 The Natural Language Understanding Problem

11.2 Deconstructing Language: A Symbolic Analysis

11.3 Syntax

11.4 Syntax and Knowledge with ATN Parsers
11.5 Stochastic Tools for Language Analysis
11.6 Natural Language Applications

11.7 Summary
11.8 Key terms
11.9 Exercise
11.10 References
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Advanced DBMS
Paper Code-MSCS 204

Content

Course Objectives:

After undergoing the course, Students will be able to:

® identify advance database concepts and database models.

e Apply and analyze various terms related to transaction management in centralized and distributed database.
® Produce data modeling and database development process for object —oriented DBMS.
® Analyze and Implement the concept of object- relational database in development of various real time software.

® Examine the issues related to multimedia and mobile database performance.

Contents:

1. ER Model Z: 1
1.1 Review of ER constructs
1.2 Advanced IR constructs
1.3 Object Oriented Data Modelling,
1.4 Summary
1.5 Key terms
1.6 Exercise
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1.7 References

-~ - $ N

<. ER Modelling in Logical Databace Design 8
2.1 Introduction

2.2 Requirements analysis and ER-Modelling
2.3 View Integration

2.4 Entity clustering.

2.5 Summary

2.6 Key terms

2.7 Exercise

2.8 References

Normalization and DB design

3.1 Fundamentals of Normalization

3.2 Design of Normalized Tables
3.3 Normalization of Candidate Tables derived from ER diagram

35

w

3.4 Determining the minimum set of 3NF tables
3.5 Fourth & Fifth normal forms

3.6 Reguirements specification

3.7 Logical and Physical Design.

3.8 Summary
3.9 Key terms
3.10 Exercise

3.11 References

4. Access Methods
4.1 Seguential Access Methods

4.2 Random Access Methods

57

4.3 De-normalization
4.4 Join Strategies.
4.5 Summary

4.6 Key terms

4.7 Exercise

4.8 References
5. Transaction Processing and Concurrency Control
5.1 Review of basic concepts of Transaction and System Concepts

2
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5.2 Properties of Transactions
5.3 Transaction Scheduling Based on Recoverability Serializability,

5.4 Concurrency Control Techniques
5.5 Multi-version Concurrency Control Techniques,
5.6 Granularity of Data items and Multiple Granularity Locking.

5.7 Recovery Concepts,
5.8 Database Backup and Recovery from Catastrophic Failures.

5.9 Summary
5.10 Keyterms
5.11 Exercise
5.12 References
85

6. Distributed Data Allocation
6.1 Introduction to Distributed & Multi database Design

6.2 Data allocation strategies

6.3 Query processing in distributed database.
6.4 Summary

6.5 Key terms

6.6 Exercise

6.7 References
7. Data Warehousing, OLAP and Data Mining 104

7.1 Overview of Data warehousing,
7.2 Logical and Physical Design
7.3 0LAP
7.4 Data Mining concepts
7.5 Summary
7.6 Key terms
7.7 Exercise
7.8 References
116

8. Advanced Database Technology
8.1 Architecture for advanced Database Design technology

8.2 Object-oriented & Object — Relational Database
8.3 Spatial and Geographic Databases

8.4 Multimedia Databases.

8.5 Summary
8.6 Key terms
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Compiler Design
Paper Code-MSCS 301

Content

Course Objectives:

After undergoing the Course, Students will be able to:

stand fundamentals of compiler and identify the relationships among different phases of the compiler
and language

® Undor

® Understand the application of finite state machines, recursive descent, production rules, parsing,

semantics

® Analyre & implement reguired module, which may include front-end, back-end, and a small set of middle-end

optimizations

& Use modern 1ools and technologies for designing new compiler,
Contents:
1. Overview of Compiler
1.1 Overview of a compiler
1.2 Phases and passes of compiler

1.3 problems of compiler design
1.4 application of compiler design technology
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1.5 interdependencies between compiler and computer architecture

1.6 Summary
1.7 Key terms
1.8 Exercise
1.9 References
2 Formal Languages 8
2.1 tlements of formal language
2.2 Regular Languages
2.3 Regular grammars
2.4 Regular expressions
2.5 Finite state automata
2.6 State minimization.
2.7 Summary
2.8 Key terms
2.9 Exercise
2.10 References
3. Lexical Analysis ' 22
3.1 Lexical analysis
3.2 Input buffering
3.3 Lexical identification of tokens
3.4 Symbol tables
3.5 Lexical analyzer
3.6 Summary
3.7 Key terms
3.8Exercise
3.9 References
4. Syntax Analysis / Parsing 35
4.1 Context free grammar
4.2 parse trees and derivations
4.3 Elimination of left recursion and left factoring

4.4Top-down parsing
4.5 bottom - up parsing
4.6operatorprecedenceparser,

4.7 Summary

4.8 Key terms
4.9 Exercise
4.10 References
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47

5 Intermediate Code Generation
5.1 Syntax Directed Translation
5.2 Synthesized and Inherited attributes

5.3 Dependency Graph
5.4 Three Address Code Representation
5.5 Symbol table management,
5.6 Syntax trees,
5.7 Type checking
5.8 Control flow statements
5.9 Back-patching.
5.10 Summary
5.1l Key terms
5.12  Exercise
5.13 References
Code Generation and Optimization

67

6
6.1 Issues in the design of a code generator
6.2 Directed Acyclic Graph (DAG)
6.3 Runtime storage management
6.4 Peephole optimization
6.5 Compiler writing tools
6.6 Summary
6.7 Key terms
6.8 Exercise
6.9 References
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Cryptography and Network Security
Paper Code: MSCS 302 B

Content

Course Objectives:
After undergoing the course, Students will be able to:

e To understand basics of Cryptography and Network Security.

e To be able to secure a message over insecure channel by various means.

e To learn about how to maintain the Confidentiality, Integrity and Availability of a data.

e To understand various protocols for network security to protect against the threats in the networks.

Contents:
1. Introduction

1.1. Security Trends

1.2. The OSI Security Architecture
1.3. Security Attacks

1.4. Security Services

1.5. Security Mechanisms

1.6. A Model for Network Security

1.7. Summary
1.8. Key terms
1.9. Exercise

1.10. References g
2. Symmetric Ciphers : 11
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2.1 Classical Encryption Techniques
2.2 Symmetric Cipher Model
2.3 Substitution Tec hniques
2.4 Transposition Tec hniques
2.5 Rotor Machines
2.6 Steganography
2.7 Summary
2.8 Key terms
2.9 Exercise
2.10 References
23

3. Block Ciphers and the Data Encryption Standard

3.1 Block Cipher Principles
3.2 The Data Encryption Standard

3.3 The Strength of Des
3.4 Differential and Linear Cryptanalysis

3.5 Block Cipher Design Principles
3.6 Evaluation Criteria For AES
3.7 The AES Cipher
3.8 Summary
3.9 Key terms
3.10 Exercise
3.10 References
35

4. Symmetric Ciphers
4.1 Multiple Encryption and Triple DES
4.2 Block Cipher Modes of Operation
4.3 Stream Ciphers and RC4

4.4 Summary
4.6 Key terms
4.7 Exercise
4.8 References
52

5. Public-Key Encryption and Hash Functions

5.1 Principles of Public-Key Cryptosystems

5.2The RSA Algorithm
5.3 Key Management
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5.4 Diffie-Hellman Key Exchange
5.5 Elliptic Curve Cryptography
5.6 Summary
5.7 Key terms
5.8 Exercise
5.9 References
6. Message Authentication and Hash Functions 67

6.1 Authentication Requirements
6.2 Authentication Functions
6.3 Message Authentication Codes

6.4 Hash Functions
6.5 Security of Hash Functions and Macs

6.6 Summary
6.7 Key terms
6.8 Exercise
6.9 References
81

7. Digital Signatures and Authentication Protocols

7.1 Digital Signatures
7.2 Authentication Protocols
7.3 Digital Signature Standard
7.4 Summary

7.5 Key terms

7.6 Exercise

7.7 References

8. Firewalls S0

8.1 Firewall Design Principles

8.2 Trusted Systems

8.3 Common Criteria for Information Technology Security
8.4 Summary

8.5 Key terms

8.6 Exercise

8.7 References
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Introduction to Programming
Paper Code: MSCS-MIE-303

Content

Course Objectives:
After undergoing the course, Students will be able to:
o Explain the basic concepts of object-oriented programming and structured programming

e Apply simple programming constructs.

e Use stepwise refinement to solve problems.

e Develop methods.

® Develop, debug and test application programs.

Contents:
1

1. Introduction to Computer Systems
1.1 Introduction to programming
1.2 Understanding basics of python.
1.3 Data types in python
1.4 Summary
1.5 Key terms
1.6 Exercise
1.7 References
2. Branching and Decision making : 18
2.1 Branching in Python
2.2 Problem solving using branching

2.3 Summary
2.4 Key terms
2.5 Exercise
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2.6 References
3. Loops and control structures. 15
3.1 Loops in Python
3.2 Entry control loop
3.3 Exit Control Loop
3.4 Problem Solving using loop
1.5 Summary
36 Key terms
3.7 Exercise
3.8 References
4. Features of Python 55
4.1 Functions
4.2 Lists
4.3 Tuples
4.4 Dictionaries
2.5 Some advanced features of python programming language.
4.6 Summary
4.7 Key terms
4.8 Exercise
4.9 References
72

5. Python Package
5.1 Introduction to Packages

5.2 Numpy package

5.3 Numerical and linear algebraic problem solving using python.
5.4 Summary

5.5 Key terms

5.6 Exercise

5.7 References
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Operation Research and Optimization
Paper Code-MSCS 401A
Content

Course Objectives:

After undergoing the course, Students will be able to:

® Formulate and solve problems as networks and graphs.

e Construct linear integer programming models and discuss the solution techniques.

® Set up decision models and use some solution methods for nonlinear optimization problems.
® Propose the best strategy using decision making methods under uncertainty and game theory.
® Solve multi-level decision problems using dynamic programming method.

® Use computer software to solve decision models.
Contents:

1. Linear Programming Problems (LPP) 1
1.1 Introduction to Operations Research
1.2 Application of Operations Research
1.3 Formulation of Linear Programming Problem
1.4 Solution of LPP using Graphical Method
1.5 Basic Variable, Basic Solution , Feasible Solution
1.6 Convex Set
1.7 Solution of LPP using Simplex method
1.8 Big-M method
1.9 Summary
1.10 Keyterms
1.11 Exercise
1.12 References
2. Duality Theory 15
2.1 Formulation of Dual Linear Programming Problem
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2.2 Standard Results on Duality
2.3 Significance of Duality
2.4 Advantages of Duality
2.5 Summary
2.6 Key terms
2.7 Exercise
2.8 References
2.9 Summary
2.10 Keyterms
2.11 Exercise
2.12 References
3. Integer Programming 27
3.1 Examples of ILP and MILP

3.2 Basic properties of ILP and MILP
3.3 Methods of Integer Programming
3.4 Cutting plane methods
3.5 Branch-and-Bound method
3.6 Summary
3.7 Key terms
3.8 Exercise
3.9 References
4. Transportation Problems and Assignment Problem 41

4.1 Introduction
4.2 Mathematical Model of Transportation Problem

4.3 The Transportation Algorithm
4.4 Methods of Finding Initial Solution

4.5 Test for Optimality
4.6 Variations in Transportation Problem

4.7 Maximization Transportation Problem
4.8 Mathematical Model of Assignment Problem
4.9 Solution Methods for Assignment Problem
4.10 Summary
4.11 Keyterms
4.12 Exercise
4.13 References e
5. Network Analysis 55
5.1 Shortest Path Problem :
5.2 Single source shortest path
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5.3 All pair shortest path
5.4 Maximal Flow Problem
5.5 Flow Augmenting Path
5.6 Maximum Flow and Minimum Cut
5.7 Summary
5.8 Key terms
5.9 Exercise
5.10 References
6. PERT and CPM 72
6.1 Introduction
6.2 CPM/Pert Network Components
6.3 Rules in Constructing a Network
6.4 Critical Path Method (CPM)
6.5 Time Estimates: Earliest Time and Latest Time
6.6 Project Evaluation Review Technique (PERT)
6.7 Summary
6.8 Key terms
6.9 Exercise
6.10 References
7. Inventory Control 85
7.1 Components Of Inventory Models
7.2 Deterministic Continuous-Review Models
7.3 The Basic EOQ Model
7.4 The EOQ Model with Planned Shortages
7.5 Summary
7.6 Key terms
7.7 Exercise
7.8 References
8. Decision analysis 98
8.1 Introduction
8.2 Decision-making under Certainty
8.3 Decision Tree Analysis
8.4 Decision-making under Risk
8.5 Decision-making under Uncertainty
8.6 Expected Value
8.7 EVPI
8.8 Summary
8.9 Key terms
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£10 Bewrcice
f11 Heferonoes

9  Game Theory
9 1 introduction
Q.2 2 Persoh Jeroe-surh Game
8 3 Saddie Poim
9.4 Mini Max and Maxi-Wiin Theorems and problems
o % Games withou Saddle Point
0 & Graphical Method
0 7 Principle of Dominance
0 8 Summary
9.0 ¥py terms
910 txercise
911 References

10. Queving Theory
10.1 Introduction
10.2 Basic Definitions and Notation.
10.3 Axiomatic Derivation of the Arrival & Departure (Poisson Queue).
10.4 Poisson Queue Models 1: (M/M/1): (e=/ FIFO)
10.5 Poisson Queue Models 2: (M/M/1: N / FIFO)
10.6 Summary
10.7 Keyterms
10.8 Exercise
10.2 References

127

'—}\/
- B\- ; o . ,mvr) N
Assistant Professor Chairman Director
CDOE, BU PGRBS in Computer Seience, B.U CDOE, BU
ASV;S‘Q;«HI PRUrcouw. & 1H.0.D Direct
- FgéOg;é.TAJNEEZB%{ENCE Dept of Computer Science Cen for Dis ag d%ff‘”ll e
UM HLIE EDUCATION The University of Burdwan The University of b ey
- UNIVERSITY OF BURDWAN oad niversity of Burdwan

Department of Computer Sclence Burdwan - 71 3104
Universily of Burdwas
Aurdwan-B 3104 (W.8 ) Indls



