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COURSE STRUCTURE

	M. Tech (CA)-I Semester

	Course No.
	Name of the Courses
	L
	T
	P
	Credit Hrs

	CSC51101
	Data Structure & Algorithms
	3
	1
	0
	7

	CSC51102
	Digital Circuits and Computer Organization 
	3
	1
	0
	7

	CSC51103
	Software Engineering
	3
	1
	0
	7

	CSC51104
	Operating Systems
	3
	1
	0
	7

	CSC51105
	Cryptography & Network Security
	4
	0
	0
	8

	CSC51201
	Data Structure & Algorithms Practical
	0
	0
	2
	2

	CSC51202
	Digital Circuits and Comp. Org. Practical
	0
	0
	2
	2

	CSC51203
	Software Engineering Practical
	0
	0
	2
	2

	CSC51204
	Operating Systems Practical
	0
	0
	2
	2

	TOTAL
	
	16
	4
	8
	44

	Contact Hours
	
	
	
	
	28


	M. Tech (CA)-II Semester

	Course No.
	Name of the Courses
	L
	T
	P
	Credit Hrs

	CSC52101
	Database Management Systems
	3
	1
	0
	7

	CSC52102
	Computer Networks
	3
	1
	0
	7

	CSC52103
	Computer Graphics
	3
	1
	0
	7

	CSE521xx
	Elective – I
	3
	1
	0
	7

	CSE521xx
	Elective – II
	3
	1
	0
	7

	CSC52201
	Database Management Systems Practical
	0
	0
	2
	2

	CSC52202
	Computer Networks Practical
	0
	0
	2
	2

	CSC52203
	Computer Graphics Practical
	0
	0
	2
	2

	CSC52001
	Composite Viva-Voce
	0
	0
	0
	6

	TOTAL
	
	15
	5
	6
	47

	Contact Hours
	
	
	
	
	26


List of Electives

CSE52101
Information and Coding Theory
CSE52102
Internet Technology

CSE52103
Fuzzy Logic: Theory and Applications

CSE52104
Soft Computing Applications
CSE52105
Artificial Intelligence

CSE52106
Computer Vision

CSE52107
Public Key Infrastructure and Trust Management

CSE52108
Parallel Processing

CSE52109
System Simulation and Modeling
CSE52110
Mobile Communication

CSE52111
Distributed Operating Systems
CSE52112
Computational Number Theory

CSE52113
Fault Tolerant Computing Systems

CSE52114
Technical Foundations for E-Commerce 

CSE52115
Quantum Computing

	M. Tech (CA)-III Semester

	Course No.
	Name of the courses
	L
	T
	P
	Credit Hours

	CSC53001
	Industrial Training/Minor Project
	0
	0
	0
	8

	CSC53402
	Seminar/Viva-voce on Industrial/Minor 

Project
	0
	0
	0
	2

	CSC53803
	Dissertation (Interim)
	0
	0
	0
	15

	CSC53404
	Seminar and Viva-voce on Dissertation
	0
	0
	0
	10

	CSC53005
	Teaching Assignment Evaluation/Lab

Development works, etc
	0
	0
	0
	5

	TOTAL
	
	
	
	
	40


	M. Tech (CA)-IV Semester

	Course No.
	Name of the courses
	L
	T
	P
	Credit Hours

	CSC54801
	Dissertation
	0
	0
	0
	20

	CSC54402
	Seminar on Dissertation
	0
	0
	0
	5

	CSC54003
	Viva –voce on Dissertation
	0
	0
	0
	10

	CSC54004
	Teaching Assignment Evaluation/Lab

Development works, etc
	0
	0
	0
	5

	TOTAL
	
	
	
	
	40


Course Details (I Semester)
CSC51101
Data Structure and Algorithms
3–1-0

Data Structures: Arrays, Stacks, Queues, Linked lists, trees, their operations and applications; Binary search trees: Querying, insertion, deletion; AVL trees, 2-3 trees and B-trees: their representations and basic operations; Hash Tables: Direct address tables, hash tables, hash functions, open addressing, Graphs: their representations and basic operations; Sorting and Searching; 

Algorithms: Notion of Algorithms; Performance Analysis; Algorithm Paradigms: Divide-and Conquer Method, Greedy Method, Dynamic Programming Approach, Back Tracking; Graph Algorithms

CSC51102
Digital Circuits and Computer Organization
3-1-0

Digital Circuits: Basics of Boolean Algebra and Minimization Techniques; Common combinational circuits; Logic Implementation on ROM, PAL, PLA and Gate Array; 

Finite state machines: State table diagrams, state minimization. Excitation functions of memory elements. Synthesis of synchronous sequential circuits. Introduction to asynchronous sequential circuits.

Computer Organization: Structure of Computer hardware and software, Addressing methods and assembly language programming, Processing unit, I/O organization, Memory organization, Computer arithmetic, Computer peripherals. Introduction to RISC processors.

CSC52103
Software Engineering
3-1-0

Software engineering concepts, Software project management: Planning, scheduling, monitoring, control etc. Requirement specifications, principles and methodologies, Reusable software, Software design, Software testing, verification and validation. Software quality assurance and reliability, matrices and models. 

CSC51104
Operating Systems
3-1-0

Evolution of operating systems, Structural overview, Concept of process and process synchronization, Process management and scheduling, Hardware requirements, Protection , context switching, privileged mode; Threads and Management;  Tools and constructs for concurrency, Detection and prevention of deadlocks, Dynamic resource allocation, Design of I/O systems, File management, Memory management, Paging, Virtual memory management, Introduction to distributed operating systems, Case studies. 

CSC51105
Cryptography and Network Security
4-0-0

Classical cryptography: Cryptosystem, Properties of cryptosystem, Mathematical foundations.

Symmetrical encryption system: Classical systems, DES, AES, 3DES, RC4, RC5.

Public key encryption: Number theory, RSA, Key management, Message authentication and Hash functions, DSA, DSS.

Authentication: MAC, Hash and Mac Algorithms, Digital Signatures, Authentication protocols, Kerberos.

Network Security: Access control schemes, Electronic mail security, IP security, Web security.

Challenges: Viruses, Worms, Intrusions, Firewalls, Digital Cash, Zero-knowledge technique,  

CSC51201
Data Structure and Algorithms Practical
0–0-2

Laboratory experiments will be set in consonance with the material covered in CSC51101.  This will include assignments in programming languages like C, C++, etc.

CSC51202
Digital Circuits and Computer Organization Practical
0-0-2

Design of various combinational, sequential, asynchronous circuits and digital system. Design of arithmetic circuits, ALU, and CPU considering word size, instruction format, I/O and memory intefacing, datapath and control unit.

CSC52203
Software Engineering Practical 
0-0-2
Laboratory experiments will be set up to supplement the theory taught in CSC52103.
CSC51204
Operating Systems Practical
0-0-2
Familiarization with UNIX system calls for process management and inter-process communication, Experiments on processes scheduling, Simulation/implementation of operating system tasks, etc. 

Course Details (II Semester)
CSC52101
Database Management System
3-1-0

Data models, ER model, RDMS, Network including CODASYL model, Hierarchical formal query languages, commercial query languages, Data base design, Query Optimization, Concurrency control, security and integrity, case study. Examples of Standard RDBMS packages.
CSC52102
Computer Networks
3-1-0

Introduction – Networks architectures, protocol hierarchies. OSI reference models, Network Topology, and local access network design. Physical layer, Data link layer, Network layer and Application layers (TCP/IP), WWW basics, Case study examples.

CSC51103
Computer Graphics
3-1-0

Introduction, Organization of an interactive graphic systems, Basic raster graphic algorithms, Geometrical transformations, Viewing, Clipping, Hidden line and hidden surface removal. Graphical user interfaces and interactive input methods. Representation of curves and surfaces. Spline representation, Cubic spline interpolation methods, Bezier & B-spline curves and surfaces, Fractals, Introduction to computer animation and virtual reality. 

CSC52201
Database Management Systems Practical
   0-0-2

Familiarization with various database packages like FoxPro, Microsoft Access, ORACLE, SQL, etc. Design and implementation of databases.  
CSC52202
Computer Networks Practical

0-0-2
Laboratory experiments will be set up to supplement the theory taught in CSC52102.
CSC51203
Computer Graphics Practical

0-0-2
Laboratory experiments will be set in consonance with the materials covered in CSC51103. This includes assignments on different algorithms taught.
Course Details of Elective Papers

CSE52101
INFORMATION AND CODING THEORY
3-1-0
Measure of information, source encoding, data compaction, Huffman coding, binary symmetric channel, channel capacity, channel coding, information capacity and limit, compression of information; 

Principle of error control coding; Linear block codes, syndrome decoding and Hamming codes. Cyclic codes, generation and decoding, syndrome calculation; Bose-Chaudhuri-Hocquenghem (BCH) codes and Reed-Solomon codes; Burst error detecting and correcting codes, Interlaced codes for burst and random error detection; Convolution codes, code tree and state diagram; Introduction to turbo coding. Selection of coding scheme;
CSE52102
INTERNET TECHNOLOGY
3-1-0

Internet architecture, evolution and Internet-network architecture, Internet protocols and addressing schemes, transport layer protocols, E-mail protocols, Mail servers, HTML web tools X.400 and X.500 protocols. Client-server approach, JAVA programming, tools and applications. Voice and multimedia over IP, mobile IP, Digital switching and IP Gateways.

CSE52103
FUZZY LOGIC: THEORY AND APPLICATION
3-1-0

Fuzzy sets, Fuzzy numbers, operation on fuzzy sets, Fuzzy measures, Fuzzy relations,Fuzzy analysis, Uncertainty-based information,

Application to expert system and fuzzy control, pattern recognitions, Data handling 

Decision making in fuzzy environments

CSE52104
SOFT COMPUTING APPLICATIONS

3-1-0

Introduction to soft computing: Neural Networks, Fuzzy Sets, Genetic Algorithm, Rough sets and Probabilistic reasoning. Applications of soft computing in pattern recognition, control systems and image processing. Hybrid systems - Applications of Fuzzy -neural, Neuro-evolutionary and Rough-fuzzy-neural approaches. Knowledge discovery in databases. Data mining and web mining using soft computing techniques. Soft computing approaches to information systems project management.

CSE52105
ARTIFICIAL INTELLIGENCE
3-1-0

Meaning of artificial intelligence-state space search and/or games tree search-architecture of artificial intelligence systems. Expert system. Knowledge representation and acquisitions. Predicate calculus, Semantic network, Frame based and rule based knowledge representation schemes. Inferencing engine – forward and backward shairing, Interfacing querry language, Expert system development tools, Robotics.

CSE52106
COMUTER VISION
3-1-0

Background, requirements and issues, human vision; Image formation: Geometry, brightness, color, camera calibration; Image segmentation: Region segmentation, edge and line finding; Multiview geometry: Shape and motion, feature matching, surface fitting; Image classification: Pixel classification, region classification, face detection and identification; Object recognition, Motion analysis: Motion detection and tracking, Interference of human activity; Applications; Reviews.

CSE52107
PUBLIC KEY INFRASTRUCTURE AND TRUST MANAGEMENT

3-1-0
Digital certificates and PKIs, Different PKIs: PGP (Pretty Good Privacy): Web of trust, applications, X.509: X.500, Certification Authority (CA), Registration Authority (RA), Root-CA, X.509 Protocols, Simple PKI (SPKI), Simple Distributed Security Infrastructure (SDSI), Smartcard integration with PKIs, Trust management systems, Important of e-commerce and e-business.

CSE52108
PARALLEL PROCESSING
3-1-0

Introduction: Need of parallel processing, Parallel processing mechanisms, Parallel computer structures, Architectural classifications;
Pipelining:  Linear pipelining, Classification, Instruction and arithmetic pipeline, Pipeline vector processing methods.

Structures of array processors: SIMD array processors organization, SIMD interconnection networks.
Algorithms for array processors: Sum, Matrix operation, Prefix computation, sorting, Numerical algorithms, Graph algorithms.

Multiprocessor systems: Functional structures, Interconnection networks, Parallel memory organizations, Scheduling strategy, Parallel algorithms.

Data flow computation and systolic algorithms.

CSE52109
SYSTEM SIMULATION AND MODELING
3-1-0

Systems and Models- Modeling principles, Types of models- Deterministic and stochastic optimizing and satisfying. Dynamic and static etc. Discrete and continuous simulation programming considerations and language- GPSS, random number generation, testing of random number- stochastic varieties generation, output analysis control of length of simulation-verification and verification of simulation.

CSE52110
MOBILE COMMUNICATION
3-1-0






Radio Channel Characterization: Multipath propagation, Co-channel interference, Exponential power delay profile, Propagation effects - scattering, ground reflection, fading, Log-normal shadowing, Coherence Bandwidth.

PHY Layer techniques: Diversity, Spread Spectrum, Frequency Hopping, Direct Sequence, Adaptive Equalization, Orthogonal Frequency Division Multiplexing.

Medium access control protocols, Aloha, IEEE 802.11, ETSI HILERAN, Type 1 MAC protocol, Multiple access with collision avoidance.

The Cellular Concept--System Design Fundamentals: Frequency reuse, Reuse distance, Cluster size, Channel assignment strategies, Handoff strategies, Co-channel interference and system capacity, Trunking and grade of service.

Wideband CDMA concept/principles, Global System for Mobile W-CDMA(3G) UMT.
CSE52111
DISTRIBUTED OPERATING SYSTEM
3-1-0





Introduction to Distributed Computing System Models, Distributed Operating System, Difference between Network and Distributed System, Goals of Distributed System, Hardware Concept; Desirable features, Issues in IPC, Synchronization, Buffering, Encoding and Decoding, Process Addressing, Failure Handling, Group Communication; RPC Model, Transparency of RPC, Implementation of RPC Mechanism, RPC Messages, Marshalling, Server Management Parameter-Passing Semantics, Call-Semantics, Communication Protocols for RPCs, Client-Server Binding, Special Types of RPCs; General Architecture of DSM Systems, Design and Implementation Issues of DSM, Structure of Shared-Memory Space, Consistency Models, Replacement Strategy, Thrashing, Clock Synchronization, Event Ordering, Mutual Exclusion, Deadlock, Election Algorithms; Assignment Approach, Load-Balancing Approach, Load-Sharing Approach; Process Migration, Threads; File Models, File-Accessing Models, File-Sharing Semantics, File-Caching Schemes, Potential Attacks to Computer Systems, Cryptography, Authentication, Access Control, Digital Signatures.
CSE52112
COMPUTATIONAL NUMBER THEORY
3-1-0
Divisibility, gcd, modular arithmetic, modular exponentiation, Chinese remainder theorem, Hensel lifting, orders and primitive roots, quadratic residues, integer and modular square roots, prime number theorem. 
Prime and extension fields, representation of extension fields, polynomial basis, primitive elements, irreducible polynomials. 
Root-finding and factorization, Lenstra-Lenstra-Lovasz algorithm, polynomials over finite fields. 
The elliptic curve group, elliptic curves over finite fields, Schoof's point counting algorithm. Fermat test, Miller-Rabin test, Solovay-Strassen test, AKS test. Baby-step-giant-step method, Pollard rho method, Pohlig-Hellman method, index calculus methods, linear sieve met
CSE52113
FAULT TOLERANT COMPUTING
3-1-0

Introduction, reliability, maintainability, testability, dependability, faults, errors, and fault model. Design techniques for fault tolerance, triple modular redundancies, m/n code, cyclic codes, check sum, Berger codes etc. 
Fault tolerant design of VLSI circuits, self-checking systems, BIST, DFT, LSSD, BILBO/CALBO, etc. Random pattern testability, TPG, signature analysis, CMOS testing, RAM/DRAM testing, etc.

CSE52114
TECHICAL FOUNDATIONS FOR E-COMMERCE
3-1-0

Auctions and Trading mechanisms, Safe exchange, Payment mechanisms and protocols, Searching hyperlinked structures, Data mining, Copyright protection and security, Web software infrastructure, Personalization and tracking, Integration of catalogs and other trading information.
CSE52115
QUANTUM COMPUTING

3-1-0
Introduction to Quantum Mechanics, Quantum bits and complex vector spaces, Quantum evolution and quantum Gates, Quantum Registers, Universal gates, Quantum circuits, No-Cloning theorem, Quantum Entanglement and Teleportation, Quantum Algorithms, Quantum search, Quantum Fourier Transform, Phase estimation, Quantum counting, Order finding for periodic functions, Quantum factoring of Integers, Physical realization of Quantum Gates, Quantum error correction. 
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