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Subject: Computer Science 

First Semester

	Subject Code
	Subject Title
	Marks
	Credits

	 4211
	Advanced Algorithms
	100
	4

	 4212
	Advanced Computer Networking 
	100
	4

	 4213
	Wireless Communication 
	100
	4

	 4214
	Advanced Digital Image Processing
	100
	4

	Total
	400
	16
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Thesis based in campus M.Sc. Syllabus
Effective from the Session : 2014-2015

Subject: Computer Science 

Second Semester

	Subject Code
	Subject Title
	Marks
	Credits

	 4221
	Advanced Database & Data Mining
	100
	4

	 4222
	Web Application Engineering
	100
	4

	 

	Thesis
	
	

	Total
	200
	8
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National University

Thesis based in campus M.Sc. Syllabus
Effective from the Session : 2014-2015

Subject: Computer Science 

Third Semester

	Subject Code
	Subject Title
	Marks
	Credits

	 4231
	Information Security
	100
	4

	 4232
	Graph Theory
	100
	4

	 4238
	Thesis
	200
	8

	4239
	Viva
	50
	2

	Total
	450
	18


National University

Thesis based in campus M.Sc. Syllabus
Effective from the Session : 2014-2015

Subject: Computer Science 
First Semester:
	Subject Code : 4221 
	Marks : 100
	Credits : 4
	Class Hours : 60

	Subject Title :
	Advanced Algorithms


Asymptotic Analysis: Review of Asymptotic Analysis and Growth of Functions; Recurrence: Analyze the efficiency of algorithms using recurrences. Amortized Analysis; Analyze the efficiency of algorithms using amortized analysis; Advanced Datastructure: Binomial Heap, Fibonacci Heap, Splay Tree, Suffix Tree, Binary Index Tree, Segment Tree; String matching: KMP (Knuth Moris Pratt) string matching, Boyer Moore string matching; Dynamic Programming: Basics of dynamic programming, Top down vs. bottom up approach, Memoization, Sum of Subset, 0/1 Knapsack, Sequence Alignment, Edit Distance; Network Flow: The Maximum Flow Problem, Applications of Maximum Flow, Maxflow Mincut Theorem, Mincost Flow; Matching: Maximum Bipartite Matching, Weighted Bipartite Matching (Hungarian Method), Job Selection Problem; Sorting: Lower bound for comparison based sorting; Non-comparison based sorting: Count sort, bucket sort, radix sort; NP and Computational Intractability: NP-Completeness Fundamentals, NP-Complete problems, P versus NP, co-NP, NP Hardness, A Class of problems beyond NP; Approximation Algorithm:  Randomized Algorithm, Contention Resolution, Finding the Global Minimum Cut, A Randomized Approximation Algorithm for MAX 3-SAT, Randomized Divide & Conquer; Linear programming (LP): Formulating linear programs, Application of LP, Geometry of LP, simplex algorithm, Duality theory, Sensitivity analysis, Integer Linear Programming

Reference Books:

1. Coremen, Introduction to Algorithm (3rd Edition),.
2. Mark Allen Weiss, Data Structure and problem solving using C++.
3. Jon Kleinberg, Algorithm Design.
	Subject Code : 4212
	Marks : 100
	Credits : 4
	Class Hours : 60

	Subject Title :
	Advanced Computer Networking


Internet Typologies: Autonomous system, PoP, vPoP, IXP (internet exchange point), IPv4 and IPv6: ICMP6, IPv6 packet format, Addressing, address classification, CIDR, IPv6 integration and transition, IPv6 in IPv4 tunneling; RIP, OSPF, BGP, iBGP, eBGP etc. protocols; Multicast routing protocols: IGMP, DVMRP, MOSPF, CBT, MBONE; Routing in Ad hoc and Mobile Ad Hoc Networks; Advances in Congestion Control Principles and Protocols, congestion control in internetworks and data centers; Software Define Networks: Architectures, Applications and Protocols – SDN NOX, ONIX; Security, Reliability and Scalability issues of the current Internet and An Introduction to Future Internet Architecture.
Reference Books:

1. Peterson and Davie, Computer Networks
2. Tanenbaum, Computer Networks 

3. Kurose and Ross, Computer Networking: A Top-Down Approach 

	Subject Code : 4213
	Marks : 100
	Credits : 4
	Class Hours : 60

	Subject Title :
	Wireless Communication


Introduction to wireless mesh networks, Network architecture, characteristics, application scenarios, critical design factors, Medium access control layer: Single-channel Single Radio MAC protocols, Multichannel Single radio MAC protocols, Multi radio MAC protocols, Channel assignment, Dynamic frequency selection, open research issues; Network Layer: Routing challenges, design principles, Topology discovery for routing , Routing metrics, categories of routing protocol, hop count based routing protocols, Link-level QoS based routing protocols, End-to-End QoS routing, Reliability aware routing, Multipath routing, Stability based routing, scalable routing, cross-layer Multichannel routing protocols, open research issues; Transport Layer: Challenges of a Transport Layer Protocol in Wireless Environments, Transport Layer Protocols for WMNs, Open research issues, Network Security: Typical attack scenarios, Internet Contents, Research Articles, IEEE 802.11s; Network control and Management, Network Capacity, Cross-Layer Design, Standards on Wireless Mesh Networks.

Reference Books:

1. Wireless Mesh Networks, Ian Akyildiz, ‎Xudong Wang, Jhon Wiley & Sons
2. Introduction to Wireless & Mobile Systems, Dharma Prakash Agarawal, Qing-An Zeng.

3. Wireless Digital Communications, Modulation & Spread Spectrum Applications 
	Subject Code : 4214
	Marks : 100
	Credits : 4
	Class Hours : 60

	Subject Title :
	Advanced Digital Image Processing


Digital Image Fundamentals: Visual Perception and Light, Image Representation and Modeling, Sampling and Quantization, Basic Relationships between Pixels. Image Enhancement: Image Transformation, Histogram Processing, Labeling, Different Types of Filters, Smoothing Frequency domain Filters, Sharpening Frequency domain Filters, Homomorphic filtering. Color Image Processing: Color Perception, Color Coordinate system, Chromaticity Diagram, Color Transformation, Filtering Color Images, Color-tone Adjustment, Color-based Segmentation. Image Analysis and Segmentation: Line and Edge Detection, Edge linking and Boundary Detection, Region-based Segmentation, Segmentation by Morphological Watersheds, Motion-based Segmentation. Morphological Image Processing: Dilation and Erosion, Opening and Closing, Some Morphological algorithms. Image Restoration: A model of the Image Restoration Process, Noise Models, Periodic Noise Reduction, Linear Position-Invariant Degradation, Minimum mean square error filtering. Image Compression: Image Compression Models, Error Free Compression, Lossy Compression, Image Compression Standards. Wavelets and Multi Resolution Processing: Multi-resolution Expansions, Wavelet Transforms in One-Dimensions and Two-Dimensions, Wavelet Packet. Pattern Recognition: Statistical, Structural, Neural Network, PCA, Knowledge-based and Hybrid techniques, Optical Character Recognition, Object Recognition. Applications: Robotic Vision, Medical Image Processing, Satellite Image Processing, etc.

References Books:

1. Rafael C. Gonzalez and Richard E. Woods, “Digital Image Processing”, Pearson Education, Inc., 2nd/3rd Edition.
2. Anil K. Jain, “Fundamental of Digital Image Processing”, 1989, Prentice-Hall, Inc.
3. Ballard D. H. and Brown C. M., Computer Vision, Prentice Hall, 1982
Second Semester:
	Subject Code : 4221
	Marks : 100
	Credits : 4
	Class Hours : 60

	Subject Title :
	Advanced Database & Data Mining


Object Oriented Database; Data Model, Design, Languages; Object Relational Database: Complex data types, Querying with complex data types, Design; Query Processing and related techniques, Indexing and Hashing with underlying techniques, Translation of global queries to fragment queries, Administration; Parallel Database: Different types of parallelism, Design of parallel database; Multimedia Database SystemsBasic concepts, Design, Optimization of access strategies, Management of Multimedia Database Systems, Overview of centralized and distributed database; transparency management; database design; fragmentation and replication; query optimization; managing distributed transactions; concurrency control; deadlock handling; timestamp management; validation; reliability management; site failure and partition management; termination and recovery; centralized and distributed database administration; introduction to data mining; data warehouse and OLAP technology; data processing; data mining primitives, language and system architecture; concept descriptions; data preprocessing and post-processing; association rules; classification and prediction; cluster analysis; decision trees: classification and regression tree; support vector machine; visualization of multidimensional data.

Books:

1. Stefano Ceri and Giuseppe Pelagatti, Distributed Databases: Principles and Systems, Mcgraw-Hill Book Company, International Edition.

2. M. Tamer Ozsu and Patrick Valduriez, Principles of Distributed Database Systems, Prentice Hall, 2008.

3. Jiawei Han and Micheline Kamber, Data Mining: Concepts and Techniques, published by Academic press.

4. K. P. Soman, Shyam Diwakar and V. Ajay, Data Mining: Theory and Practice, Prentice Hall of India Pvt Limited, 2006. 

5. Silverchatz, Korth, Database Systems. 
	Subject Code : 4222
	Marks : 100
	Credits : 4
	Class Hours : 60

	Subject Title : 
	Web Application Engineering


Introduction to Web and Web application, Web Essential: Client, Server and Protocols, HTTP request and Response Message, Web Application, CGI, Web server mode, logging. HTML/XHTML, CSS, w3c standard, XML, XML Schema, XML Tag, XML Structure, XML Namespace, XML processing, SAX, Document Object Model, XML Query, XSLT, Document transformation using XSLT, ServerSide Programming, Relation database overview, SQL, Database Design, Data Access Model, Object Relational Mapping, Design Pattern, Presentation Layer Design, Bussiness Layer Design, JSP and Servlet or PHP, JDBC, MVC model, Web tier, Command Design Pattern, Service Locator Pattern, Data Access Object Pattern, Persistent communication, Web Application Security: Policy, Network-level Security: SSL, Application-level Security. SQL-injection, Form modification, cross site scripting, Privacy: P3P, Policies, Procedures Access Control, Authorization and Laws. E-commerce Payment Systems. Web Application infrastructure:  Case Study PHP or J2EE. 

Books:

1. Dave W. Mercer, Allan Kent, Steven D Nowicki, Beginning PHP5, Wiley (Wrox).

2. Robert Sheldon, Geoff Moes, Beginning MySQL, Wiley (Wrox).
3. PHP an MySQL Web development, Luke Welling, Laura Thomson
Third Semester:
	Subject Code : 4231
	Marks : 100
	Credits : 4
	Class Hours : 60

	Subject Title :
	Information Security


Information security frameworks and overview; Information security policies: security policies, confidentiality policies, integrity policies; cryptography and crypto analysis; Symmetric Key, Public key, Cryptography, Digital Signature; cipher techniques; steganography; aurhorization, authentication and accouting; biometric security; key management; security design principles; identity management; access control mechanisms; assurance and trust; malicious logics; intrusion detection; network security; system security; user security; program security; vulnerability explanation, password creating, surfer overflwon, phishing attack, SQL injection, command injection, CSS/XSS, database security; virtual machine security; security using smart card; system security evaluations; vulnerability analysis; auditing; securing local area networks; threat on wireless LAN, countermeasures against threat, ESS-ID exposure, ANY connection, Vulnerability on MAC Address Authentication, Encryption with WEP, PSK mode, EAP,  implementing virtual private networks; computer forensics.

Books:

1. Matt Bishop, Introduction to Computer Security, published by CDorling Kindersley (India) Pvt. Ltd, licenses of Pearson Education in South Asia, ISBN: 978-81-7758-425-7, 2006.

2. Michael E. Whitman and Herbert J. Mattord, Principles of Information Security, published by Cengage Learning, 4th Edition, 2011.

3. Andy Taylor, David Alexander, Amanda Finch, David Sutton and Andy Taylor, Information Security Management Principles, BCS publishers, 2nd Edition, 2013.

	Subject Code : 4232
	Marks : 100
	Credits : 4
	Class Hours : 60

	Subject Title :
	Graph Theory 


Fundamental concepts, varieties of graphs, path, cycles and components, degrees and distances, clique. Trees: Properties, spanning trees, forests, centroids, generation of trees and cycles, ent cycles and co-cycles. Connectivity: Vertex and edge connectivity, blocks, eccentricity, Menge’s Theorem. Traversability: Eulerian graphs, kuratowski’s theorem, embedding graphs on surfaces, genus, thickness and crossing number. Graph Coloring: Vertex coloring, edge coloring, chromatic number, five color theorem, four color conjecture, critical graph. Homomorphism Digraph: Different connectedness, oriented graphs-tournaments, network flows and related algorithms. Groups, polynomials and graph enumeration, matching and factorization, perfect graphs, Ramsey number and Ramsey theorem, forbidden graph theory, miscellaneous applications.

Books:

1. Dougles B Wesf, Introduction to Graph Theory, Prentice Hall.

2. R. J. Wilson, Introduction to Graph Theory, Addson Wisely.
3. Frank Harary, Graph Theory, Addson Wisely.
	Subject Code : 4238
	Marks : 200
	Credits : 8
	Class Hours : 

	Subject Title :
	Thesis


	Subject Code : 4239
	Marks : 50
	Credits : 2
	Class Hours : 

	Subject Title :
	Viva-voce
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