(TCS-701/ TIT-503) Introduction to WEB TECHNOLOGY
UNIT I: Introduction and Web Development Strategies
History of Web, Protocols governing Web, Creating Websites for individual and Corporate World, Cyber Laws, Web Applications, Writing Web Projects, Identification of Objects, Target Users, Web Team, Planning and Process Development.

UNIT II: HTML, XML and Scripting
 List, Tables, Images, Forms, Frames, CSS Document type definition, XML schemes, Object Models, Presenting XML, Using XML Processors: DOM and SAX, Introduction to Java Script, Object in Java Script, Dynamic HTML with Java Script.

UNIT III: Java Beans and Web Servers

Introduction to Java Beans, Advantage, Properties, BDK, Introduction to EJB, Java Beans API Introduction to Servelets, Lifecycle, JSDK, Servlet API, Servlet Packages: HTTP package, Working with Http request and response, Security Issues.

UNIT IV: JSP
Introduction to JSP, JSP processing, JSP Application Design, Tomcat Server, Implicit JSP objects, Conditional Processing, Declaring variables and methods, Error Handling and Debugging, Sharing data between JSP pages- Sharing Session and Application Data.

UNIT V: Database Connectivity
Database Programming using JDBC, Studying Javax.sql.*package, accessing a database from a JSP page, Application-specific Database Action, Developing Java Beans in a JSP page, introduction to Struts framework.

Books:

1. Burdman, “Collaborative Web Development” Addison Wesley.

2. Chris Bates, “Web Programing Building Internet Applications”, 2nd Edition, WILEY, Dreamtech

3. Joel Sklar , “Principal of web Design” Vikash and Thomas Learning

4. Horstmann, “CoreJava”, Addison Wesley.

5. Herbert Schieldt, “The Complete Reference:Java”, TMH.

6. Hans Bergsten, “Java Server Pages”, SPD O’Reilly

(TCS-702) Digital Image Processing
UNIT-I

Introduction and Fundamentals

Motivation and Perspective, Applications, Components of Image Processing System, Element of Visual Perception, A Simple Image Model, Sampling and Quantization. 

Image Enhancement in Spatial Domain 
Introduction; Basic Gray Level Functions – Piecewise-Linear Transformation Functions: Contrast Stretching; Histogram Specification; Histogram Equalization; Local Enhancement; Enhancement using Arithmetic/Logic Operations – Image Subtraction, Image Averaging; Basics of Spatial Filtering;  Smoothing - Mean filter, Ordered Statistic Filter; Sharpening – The Laplacian.   

UNIT-II
Image Enhancement in Frequency Domain

Fourier Transform and the Frequency Domain, Basis of Filtering in Frequency Domain, Filters – Low-pass, High-pass; Correspondence Between Filtering in Spatial and Frequency Domain; Smoothing Frequency Domain Filters – Gaussian Lowpass Filters; Sharpening Frequency Domain Filters – Gaussian Highpass Filters; Homomorphic Filtering.  

Image Restoration

A Model of Restoration Process, Noise Models, Restoration in the presence of Noise only-Spatial Filtering – Mean Filters: Arithmetic Mean filter, Geometric Mean Filter, Order Statistic Filters – Median Filter, Max and Min filters;  Periodic Noise Reduction by Frequency Domain Filtering – Bandpass Filters; Minimum Mean-square Error Restoration. 

UNIT-III 

Color Image Processing

Color Fundamentals, Color Models, Converting Colors to different models, Color Transformation, Smoothing and Sharpening, Color Segmentation.

Morphological Image Processing

Introduction, Logic Operations involving Binary Images, Dilation and Erosion, Opening and Closing, Morphological Algorithms – Boundary Extraction, Region Filling, Extraction of Connected Components, Convex Hull, Thinning, Thickening

UNIT-IV 

Registration

Introduction, Geometric Transformation – Plane to Plane transformation, Mapping, Stereo Imaging – Algorithms to Establish Correspondence, Algorithms to Recover Depth

Segmentation

Introduction, Region Extraction, Pixel-Based Approach, Multi-level Thresholding, Local Thresholding, Region-based Approach, Edge and Line Detection: Edge Detection, Edge Operators, Pattern Fitting Approach, Edge Linking and Edge Following, Edge Elements Extraction by Thresholding, Edge Detector Performance, Line Detection, Corner Detection.
UNIT-V
Feature Extraction

Representation, Topological Attributes, Geometric Attributes

Description

Boundary-based Description, Region-based Description, Relationship.

Object Recognition

Deterministic Methods, Clustering, Statistical Classification, Syntactic Recognition, Tree Search, Graph Matching

Books:

1. Digital Image Processing 2nd Edition, Rafael C. Gonzalvez and Richard E. Woods. Published by: Pearson Education.

2. Digital Image Processing and Computer Vision, R.J. Schalkoff. Published by: John Wiley and Sons, NY.

3. Fundamentals of Digital Image Processing, A.K. Jain. Published by Prentice Hall, Upper Saddle River, NJ. 

(TCS-751) WEB TECHNOLOGY LAB

The students are advised to get exposed to web technologies like HTML, XML and their variants as well as Java Programming
1.
Write HTML/Java scripts to display your CV in Web Browser.

2.
Creation and annotation of static web pages using any HTML editor. 


3.
Write a program to use XML and JavaScript for creation of your homepage.

4.
Write a program in XML for creation of DTD which specifies a particular set of rules.

5.
Create a Stylesheet in CSS/XSL and display the document in Web Browser.

6.
Write a Java Servelet for HTTP Proxy Server. 

7.
Use JSP pages for sharing session and application data of HTTP Server.

8.
Write a program to use JDBC connectivity program for maintaining database by sending queries.

(TCS-752) DIGITAL IMAGE PROCESSING LAB

The following programs should be developed in ‘C’ language preferably on ‘UNIX’ platform. The graphical development environment can be created using some appropriate library like ‘OpenGL’:

1.
Implement the spatial image enhancement functions on a bitmap image – 

(a) Mirroring (Inversion) (b) Rotation (Clockwise) (c) Enlargement (Double Size)

2.
Implement (a) Low Pass Filter (b) High Pass Filter 


3.
Implement (a) Arithmetic Mean Filter (b) Geometric Mean Filter 

4.
Implement Smoothing and Sharpening of an eight bit color image

5.
Implement (a) Boundary Extraction Algorithm (b) Graham's Scan Algorithm

6.
Implement (a) Edge Detection (b) Line Detection

(TCS 801) Distributed Systems 

 Unit–I
Characterization of Distributed Systems: Introduction, Examples of distributed Systems, Resource sharing and the Web Challenges. 
System Models: Architectural models, Fundamental Models 

Theoretical Foundation for Distributed System: Limitation of Distributed system, absence of global clock, shared memory, Logical clocks, Lamport’s & vectors logical clocks, Causal ordering of messages, global state, termination detection. 

Distributed Mutual Exclusion: Classification of distributed mutual exclusion, requirement of mutual exclusion theorem, Token based and non token based algorithms, performance metric for distributed mutual exclusion algorithms. 

Unit–II
Distributed Deadlock Detection: system model, resource Vs communication deadlocks, deadlock prevention, avoidance, detection & resolution, centralized dead lock detection, distributed dead lock detection, path pushing algorithms, edge chasing algorithms. 

Agreement Protocols: Introduction, System models, classification of Agreement Problem, Byzantine agreement problem, Consensus problem, Interactive consistency Problem, Solution to Byzantine Agreement problem, Application of Agreement problem, Atomic Commit in Distributed Database system. 

Unit–III
Distributed Objects and Remote Invocation: Communication between distributed objects, Remote procedure call, Events and notifications, Java RMI case study. 

Security: Overview of security techniques, Cryptographic algorithms, Digital signatures Cryptography pragmatics, Case studies: Needham​ Schroeder, Kerberos, SSL & Millicent. 

Distributed File Systems: File service architecture, Sun Network File System, The Andrew File System, Recent advances. 

Unit–IV
Transactions and Concurrency Control: Transactions, Nested transactions, Locks, Optimistic Concurrency control, Timestamp ordering, Comparison of methods for concurrency control. 

Distributed Transactions: Flat and nested distributed transactions, Atomic Commit protocols, Concurrency control in distributed transactions, Distributed deadlocks, Transaction recovery. Replication: System model and group communication, Fault - tolerant services, highly available services, Transactions with replicated data. 

Unit –V

Distributed Algorithms: Introduction to communication protocols, Balanced sliding window protocol, Routing algorithms, Destination based routing, APP problem, Deadlock free Packet switching, Introduction to Wave & traversal algorithms, Election algorithm.CORBA Case Study: CORBA RMI, CORBA services. 
Books: 
1. Singhal & Shivaratri, "Advanced Concept in Operating Systems",  McGraw Hill
2. Coulouris, Dollimore, Kindberg, "Distributed System: Concepts and Design”, Pearson Ed.
3. Gerald Tel, "Distributed Algorithms", Cambridge University Press

(TCS-802) Advanced Computer Architecture 

Unit - I: Introduction
Parallel Computing, Parallel Computer Model, Program and Network Properties, Parallel Architectural Classification Schemes, Flynn’s & Feng’s Classification, Performance Metrics and Measures, Speedup Performance Laws: Multiprocessor System and Interconnection Networks; IEEE POSIX Threads: Creating and Exiting Threads, Simultaneous Execution of Threads, Thread Synchronization using Semaphore and Mutex, Canceling the Threads.

Unit – II: Pipelining and Memory Hierarchy

Basic and Intermediate Concepts, Instruction Set Principle; ILP: Basics, Exploiting ILP, Limits on ILP; Linear and Nonlinear Pipeline Processors; Super Scalar and Super Pipeline Design; Memory Hierarchy Design: Advanced Optimization of Cache Performance, Memory Technology and Optimization, Cache Coherence and Synchronization Mechanisms. 

Unit – III: Thread and Process Level Parallel Architecture
Introduction to MIMD Architecture, Multithreaded Architectures, Distributed Memory MIMD Architectures, Shared Memory MIMD Architecture, Clustering, Instruction Level Data Parallel Architecture, SIMD Architecture, Fine Grained and Coarse Grained SIMD Architecture, Associative and Neural Architecture, Data Parallel Pipelined and Systolic Architectures, Vector Architectures.

Unit – IV: Parallel Algorithms

PRAM Algorithms: Parallel Reduction, Prefix Sums, Preorder Tree Traversal, Merging two Sorted lists; Matrix Multiplication: Row Column Oriented Algorithms, Block Oriented Algorithms; Parallel Quicksort, Hyper Quicksort; Solving Linear Systems: Gaussian Elimination, Jacobi Algorithm; Parallel Algorithm Design Strategies.

Unit –V: Developing Parallel Computing Applications
OpenMP Implementation in ‘C’: Execution Model, Memory Model; Directives: Conditional Compilation, Internal Control Variables, Parallel Construct, Work Sharing Constructs, Combined Parallel Work-Sharing Constructs, Master and Synchronization Constructs; Run-Time Library Routines: Execution Environment Routines, Lock Routines, Timing Routines; Simple Examples in ‘C’. Basics of MPI.

Books:-

1. Kai Hwang,” Advance Computer Architecture”, TMH

2. Matthew, ”Beginning Linux Programming”, SPD/WROX

3. Hennessy and Patterson,” Computer Architecture: A Quantitative Approach”, Elsevier

4. Dezso and Sima, ”Advanced Computer Architecture”, Pearson

5. Quinn, “Parallel Computing: Theory & Practice”, TMH

6. Quinn, “Parallel Programming in C with MPI and Open MP”, TMH

Open MP Specification and Usage (www.openmp.org)

(TCS-851) ADVANCED COMPUTER ARCHITECTURE LAB

The following programs should be developed in ‘C’ language preferably on ‘UNIX’ platform. Programs (3-7) require usage of Parallel Computing APIs:

1.
Write a program to execute three POSIX Threads (PThreads) simultaneously for updating a text file. 

2.
Write a program for synchronizing POSIX Threads (PThreads) using (a) Semaphore (b) Mutex 

3.
Implement the PRAM Algorithm for (a) Parallel Reduction (b) Prefix Sums (c) Preorder Tree Traversal

4.
Implement Parallel Matrix Multiplication using (a) Row-Column oriented Algorithm (b) Block-Oriented Algorithm 


5.
Implement Solution of Linear Systems using (a) Gaussian Elimination (b) Jacobi Algorithm

6.
Implement (a) Parallel Quick Sort (b) Hyper Quicksort

7.
Implement Parallel Fast Fourier Transform Algorithm.

(TCS-852) DISTRIBUTED SYSTEMS LAB

The following programs should be developed preferably on ‘UNIX’ platform:- 

1.
Simulate the functioning of Lamport’s Logical Clock in ‘C’.

2. 
Simulate the Distributed Mutual Exclusion in ‘C’.  

3.          Implement a Distributed Chat Server using TCP Sockets in ‘C’.

4.
Implement RPC mechanism for a file transfer across a network in ‘C’ 

5.
Implement ‘Java RMI’ mechanism for accessing methods of remote systems.  


6.
Simulate Balanced Sliding Window Protocol in ‘C’.

7.
Implement CORBA mechanism by using ‘C++’ program at one end and ‘Java’ program on the other.

