Detailed Syllabus for the MSc (ICT) Degree Program
MSICT11   Software Engineering                   

Software Process Models and Case studies, Tools for RA.

Software Specifications/Analysis Modeling: Qualities and uses of specifications, Classifications of specifications: operational and descriptive specifications, Formal methods, Concepts and specification languages.  DFD.  CFD, DD and methods used for analysis modeling, Characteristics of SPS and its necessity according to IEEE guide lines.

Software Design: Design concepts and principles/strategies. Design methods, Data design, 

architectural design: Transform and transactions mapping, procedural design, structured,
graphical, tabular and program design, design for real time systems.

Object-Oriented Software Engineering

Object-Oriented Concepts and Principles: The Object-Oriented  Paradigm, Object-Oriented  Concepts, dentifying- the Elements of an Object  Model  Management of Object-Oriented Software Projects.  Object-Oriented Analysis: Domain Analysis, Generic Components of the OO Analysis Model, The OOA Process, The Object-Relationship Model, The Object-Behavior  Model.  Object-Oriented Design: Design for Object-Oriented Systems, The  Generic  Components of the 00  Design Model.  The System Design Process, The Object Design Process, Design Patterns,, Object - Oriented Programming.

Object-Oriented Testing: Broadening the View of Testing, Testing OOA and OOD Models.  Object-Oriented Testing Strategies, Test Case Design for OO Software, Testing Methods   Applicable
at the Class Level, Interclass Test Case Design Technical Metrics for object oriented. Systems: The Intent of Object-Oriented Metrics, The Distinguishing Characteristics,  Metrics for the OO Design Model Class-Oriented Metrics, Operation-Oriented Metrics, Metrics for Object-Oriented Testing, Metrics for Object-Oriented Projects.

A detailed case study to incorporate the above design techniques.  Interface design guide lines.  Tools for designing and coding.  Mini project implementing the interface design Concepts.

Reference Books:
1.
Roger S.Pressman, "Software Engineering" A-Practitioner's Approach 4th  edition McGraw Hill International editions.

2.    Richard Fairley, ".Software Engineering Concepts' 1985 McGraw Hill International editions.

3.    Pankaj Jalolta, "Integrated Approach to Software Engineering" – P.H.L, 1996.

MSICT12  Data Base Management Systems
 Data Storage & Indexing:

Overview of Physical storage Media, RAID, data striping & Redundancy levels, Disc Space  Mgmt, Buffering of Blocks, File Organization &  Record formats, Heap sorted & Hashed Files, other primary file of Indexing, Clustered uncluttered primary & secondary indexes, Multilevel Index,  B+ Tree Indexes & Operations, Hashing & Index definition in SQL.

Ouery Processing Optimization: 

Overview, Measure of Query Cost, Sorting Select,  Join & other Operations, Evaluation of Expressions, Evaluation Plans, Transformation of Relational Expressions.

Physical DB Design  & Tuning:

Introduction to Physical DB design, Guidelines for Index selections & Examples, Overview of Tuning,  choices in Tuning DBMS Benchmarking.

Distributed Database Systems:

Introduction, Types of DDB, Client / Server, Collaborating Server & Middleware Systems Storing, data in DDB, Fragmentation & Replication, Dist Query Processing, Commit Protocols.  Parallel Databases, I/O Parallelism, Inter & Intra, Query & Operation Parallelism.

Object based DBMS:

Need for Complex Data types, OO Model & its input concept of OODBMS & ORDBMS.  ORDBMS, nested relations, Inheritance Querying with Complex types functions & Procedures.

Internet Databases:

Architecture, WWW, HTML  & CGI Concepts, XML, Document Schema, Querying, APL XML, Data Store & Applications.

Advanced Applications:

Introduction to Temporal Spatial, Multimedia, Personal & Mobile DB's, Geographical Info Systems. Real Time & Long duration Transactions.

Reference Books: 

1. Database Mgmt.  Systems By Raghu Ramakrishnan & Johannes Gehrke

2. Database System Concepts By Silberschatz, korth,  Sudarshan (5h Ed)

MSICT13 Operating system and Distributed Computing

An overview of Operating system functions, Information Management, Synchronization Mechanisms and problems, Language Mechanisms, Process management,  Memory Management and Secondary storage space Management parallel processing.

Review of existing Operating systems such as network Operating systems, Distributed Operating Systems,  Distributed shared memory, Object-based systems, Distributed file access, Multimedia Operating systems.

Distributed Operating Systems: Introduction, design issues, Limitations, -Distributed Mutual Exclusion, Token based Algorithms, Deadlock  handling  Strategies, Classification of agreement Problems.

Distributed Shared Memory, Algorithms for implementing Distributed  Scheduling.

Failure Recovery and Fault Tolerance.

Protection & Security:  Resource Security & Protection  Data security,.  Cryptography,

Multiprocessor Operating Systems: Introduction, Architecture, Interconnection, Network- for Multiprocessing Caching, Structure of multiprocessing Operating  System Threads.  Various type of Threads, Design issues, Case study of any Machine Operating,, Systems.

Case study of Unix and Linux OS.

Mini Project on the design of Operating Systems.

Reference Book:

  1. Mukesh Singhal Niranjan G. “Advanced Concepts in Operating Systems”

  2. Andrew S Tenanbaum “Modern Operating Systems"  2nd  Edition.

  3. Achyut S Godbole “Operating Systems with case studies”, Tata McGraw Hill 1996 edition.

  4. Andrew S Tenanbaum “Distributed Operating system”.

  5. Silberschatz-Gralvin, “Operating System Concepts"  5th  edition

  6. Relevant Research Papers from the Journals/Conferences.

MSICT21     Internet Technologies

History and evolution of the Internet Basic tools of internet access, email Ftp, Telnet, News, Anarchie, WWW, Basic internet protocols, TCP/IP,  SMPT, Ftp, http, Routers, Algorithms and protocols for routing Internet programming, Unix system calls, Socket programming, languages for the Internet HTML, XML,  JavaScript, Perl applications, Network information discovery and retrieval, Web servers, Robots and Search engines, Security issues, Firewalls, Encryption and Protocols, Problems with the Internet , Technical issues, Socio-economic issues, Future of the Internet, NGL Internet – II, IP 6 etc.

Text  Books:

1. Daniel Minoli : Internet and intranet Engineering, Tata McGraw Hill, 1997.

   2. Current On-line Literature

Reference Books

1.    Ed Tittle: The Internet Bible, IDG Books Worldwide, 1997.

   2.    Bernard Ryan: The Corporate  Intranet (Second Edition), John Wiley, 1997.

MSICT22    Multimedia Communications  
Chapter 1 : Introduction to multimedia

1.1  Introduction
1.1 Definition of multimedia

1.2 Classification of Multimedia

1.3 Digital Multimedia – potential benefits

1.4 Applications of Multimedia

1.5 Structure of Multimedia

Chapter 2 :   Multimedia data Characteristics

2.0 Introduction

2.1
Text

2.2
Audio

2.3
Image

2.3.1 Digital Image

2.3.2 Image Resolution

2.3.3 Color Images

2.3.4 Image File Format

2.3.5 Graphics Image Format

2.3.6 Graphics hardware Input

2.3.7 Image Transmission

2.3.8 Raw Image data transmission

2.3.9 Compressed Image Transmission

2.4
Video

2.4.1 Analog Video System

2.4.2 Digital Video System

Chapter 3  Multimedia Compression

3.0 Introduction

3.1 Data Compression

3.2 Classification of compression algorithm

3.3 Storage space and compression requirements
3.4 Compression in multimedia systems – some constraints

3.5 Source, Entropy and hybrid coding

3.6 Major steps in data compression

3.7 Run length coding

3.8 Huffman coding

3.9Wave form coding

3.10 Differential coding

3.11 Differential PCM

3.12 Adaptive DPCM

3.13 Delta modulation

3.14 Vector Quantization

3.15 Transform coding

3.16 JPEG

3.17 MPEG

3.18 Video Coding

3.19 MPEG 1/2/4 standards

3.20 DVI

Chapter 4 : Multimedia Hardware Requirements
4.0 Introduction

4.1
Multimedia hardware components

4.2 Storage Devices

4.3
Input devices

4.4 Modem as communication device

4.5
Multimedia hardware requirements

4.5.1 CPU

4.5.2 Monitor

4.5.3 Video grabbing card

4.5.4 Sound card

4.5.5 CD-ROM drive

4.5.6 Scanner

4.5.7 Touch Screen

Chapter 5 : Quality of Service (QoS) requirements

5.0 Introduction

5.1 End ro End Performance guarantee

5.2 Jitter

5.3 Bandwidth

5.4 Delay and delay jitter requirements

5.5 Some important points

5.6 Sub systems in conventional applications

5.6.1 Encoder

5.6.2 Transmitter and receiver transport stacking

5.6.3 Network access

5.6.4 Network transmission

5.6.5 Decoder

5.7
Sub systems in retrieval applications

5.8 QoS management

5.9 QoS Specification

5.10 Design goals of Multimedia systems

Chapter 6 : Network Characteristics for Multimedia Communication
6.0 Introduction

6.1 Design goals of multimedia systems

6.2 Network characteristics suitable for multimedia communication

6.2.1 Network speed or Bandwidth

6.2.2 Efficient sharing of network resources

6.2.3 Network performance guarantees

6.2.4 Network scaling

6.2.5 Multicasting capabilities

6.3
Networks suitable for multimedia communication

6.4 Networks with multimedia transmission capabilities

6.4.1 LAN

6.4.2 Token Ring

6.4.3 FDDI

6.4.4 ATM network

6.4.5 Suitability of ATM for Multimedia communication

Chapter 7 :Multimedia operating Systems

7.0 Introduction

7.1 Resource management

7.2 Phases of resource reservation and management process

7.3 Process management

7.4 Real time processing requirement

7.5 Inter process communication and synchronization

7.6 Memory management

7.7 Device management

7.8 System architecture
Chapter 8 : Multimedia Servers

8.0 Introduction

8.1 Multimedia server requirement

8.2 Storage Devices

8.3 Storage Capacity and transfer bandwidth requirement

8.4 Comparison of different types of storage devices

8.5 Disk arrays and RAID

8.6 Storage hierarchies

8.7 Data placement on disks

8.8 Disk scheduling and administration control

8.9 Round robin

8.10 Provision of user interface

References

1. 1 Multimedia Communication – Directions and Innovations – Jerry D Gibson, Editor, Harcourt India private Ltd. NewDelhi
2. Communication and Computing for Distributed Multimedia system – Guojun Lu, Artech house Publishers,  USA, 1996.

3. Multimedia fundamentals, Vol – I,  Ralf Steinmetz, Klara Narstedt, Pearson Education/PHI, 2nd Edition, 2003.

MSICT 23   CRYPTOGRAPHY AND NETWORK  SECURITY

1 .
Introduction - Attacks, Services and Mechanisms, Security attacks, security services, model for Internet Security.

2.
Conventional Encryption: Conventional encryption model, Steganography, Classical Encryption Techniques.

3.
Modern Techniques - Simplified DES, Block cipher principles, data encryption standard, Strength of DES, Differential and Linear Cryptanalysis, Block cipher Design Principles, Block Cipher Modes of Operations.

 4.
    Algorithms: Triple DES, International data encryption algorithms, Blowfish, RC5, CAST-128, 120,    

       RC2, 124, Characteristics of advanced symmetric block ciphers.

5.
Confidentiality - Placement of Encryption function Traffic confidentially, key distribution, Random number generation.

6.
Public key cryptography: Principles of public key cryptosystems, RSA algorithms, Key Management, Diffie Hellman Key Exchange, Elliptic Curve Cryptography.  Authentication requirements, Authentication Functions, -Message Authentication codes, Hash functions, Security of hash Functions and MACs MD5 Message digest algorithms, secure Hash Algorithms, Digital Signatures, Authentication Protocols Digital Signature standard.

7. Network Security: Kerberos, X.509 Directory authentication service, electronic Mail Security Pretty good privacy, S/MIME, IP Security overview, IP Security architecture, Authentication Header, Encapsulating security payload, combining Security Associations.

Text Book:

 1.   William Stallings, Cryptography and Network Security, 2e, Prentice Hall, 2000

Reference Book:
1.
Richard E Smith, Internet Cryptography, Addison-Wesley, 2000

2.
Marcus Goncalves, Firewalls - A Complete Guide, TMH, 2000.

MSICT 31      Client Server Computing

History of Computing:-Development of Client/Server Computing Advantage and Challenges - Application Areas.

Architecture - RPC Process - Remote, Message, Network and Application Services Dynamic Data Exchange - OLE & CORBA.

Establishing an Architecture: Data Access Architecture - Execution Architecture - Vertical Slice - Two tiered Client/Server - Stored procedures.  Three tiered Architecture.

Client Characteristics and tools- Use of GUI & Local processing with examples.

Server characteristics and functionality - Various server services like, File Database, Communication and Security - Available platforms - LAN WAN & Enterprise wide services Network Operating System.

Connectivity - Interface Technology (H/W & S/W) Application Layer Services like SWMP, NFS, SMTP - Vendor product examples - IPC services like pipes.  Semaphores, Shared. Memory, DDE, RPC & OLE.

Application Development Management issues - Platform & Productivity - Environment definition - Productivity measures - Performance - Support Organization and Management Application partitioning - Task Allocations: Server & Client side.

New application area - imitation & problem areas like Security capacities etc, Future trends.

Client / Server Risks & responsibilities.

Reference Books:
1. Robert Orfalictall " Essential Client/Server Survival Guide".  

2. Larry T. Vaughan, "Client/Server Design & Implementation".

3. Articles from Journals and Research papers.

MSICT32 Wireless Mobile Communication

Introduction to Wireless Communications,     Modern  Wireless Communications System, The Cellular Concept, Mobile Radio Propagation Large-Scale Path Loss,  Mobile Radio Propagation: Small-Scale Fading,     Modulation for Wireless Links,    Improving Wireless Link Performance: Equalization, Diversity, and Channel Coding.

Multiple Access Techniques for Wireless Communications, JDMA/FDMA/CDMA- Location management Handoff.

Wireless Networking- MAC protocols, Routing, Transport Ad-hoc networking, Standard protocols.

SM-architecture, Operation principles, Mobility management Call processing- CDMA-IS95, Architecture, Operation principles, Mobility management, Call processing, Recent growth in  Mobile standards- WCDMA, GPRS, UMTS

References Books:
1.
Wireless Communications- T. A- Rapport, 2e/ prentice Hall

2.    Cellular radio and Personal communications, T. S. Rapport(editor) IEEE press

3.    Mobile communications,  J. Schiller, Addison Wesley

4.    A- J. Viterbi, CDMA- Principles of mobile communication, Kluwer, 1996

5.   IS95 CDMA and CDMA 2000, V.Kgargi,  Prentice Hall 1999

1.0 Introduction to Wireless Communications

1.1 Historical overview

1.2 Market review

1.3 Research issues

1.4 Applications

2.0 Modern Wireless communication systems

2.1 The Cellular concepts

2.1.1 Frequency reuse principle

2.1.2 Traffic Handling capacity

2.1.3 Handoff

2.1.4 Roaming

2.2 Development in wireless communication systems

3.0 Mobile Radio Propagation

3.1 Frequencies for radio propagation

3.1.1 Regulations

3.2 Signal propagation

3.2.1 Free space propagation

3.2.2 Path loss of radio signals

3.2.3 Multipath propagation

3.2.4 Frequency selective fading

3.3 Modulation for Wireless links

3.3.1 Amplitude shift keying

3.3.2 Frequency shift keying

3.3.3 Phase shift keying

3.3.4 Advanced Frequency shift keying

3.3.5 Advanced Phase shift keying

3.3.6 Multicarrier modulation

3.4 Improving wireless link performance

3.4.1 Equalisation

3.4.2 Diversity

3.4.3 Channel coding

4.0 Mobile access techniques for Wireless communications

4.1 Requirement of a specialized MAC

4.2 FDMA

4.3 CDMA

4.3.1 Spread Aloha multiple access

4.4 JDMA

4.5 Location management

5.0 Medium Access Control 


5.1 Motivation for a specialized MAC 
5.2   Hidden and exposed terminals 
5.3  Near and far terminals  
5.4  SDMA 
5.5  FDMA 

5.6  TDMA 
5.7  Fixed TDM   

5.8 Classical Aloha  

5.9 Slotted Aloha  

5.10 Carrier sense multiple access   

5.11 Demand assigned multiple access  

5.12 PRMA packet reservation multiple access  

5.13 Reservation TDMA  

5.14 Multiple access with collision avoidance  

5.15 Polling  

5.16 Inhibit sense multiple access  

5.17 CDMA  

5.18 Spread Aloha multiple access  

5.19 Comparison of S/T /F /CDMA 
6. 0 Wireless LAN  
6.1 Infrared vs. radio transmission 
6.2  Infrastructure and ad hoc networks  

6.3 IEEE 802.11  

6.4 System architecture  

6.5 Protocol architecture  

6.6 Physical layer  

6.7 Medium access control layer  

6.8 MAC management  

6.9 Future development  

7.0 Mobile Network Layer 
6.10 Mobile IP 
6.11  Goals, assumptions, and requirements  

6.12 Entities and terminology  

6.13 packet delivery  

6.14 Agent advertisement and discovery  

6.15 Registration  

6.16 Tunneling and encapsulation  

6.17 Optimizations  

6.18 Reverse tunneling  

6.19  IPv6  

6.20  Dynamic host configuration protocol  

6.21  Ad hoc networks   

6.22    Routing 

6.23  Dynamic source routing   

6.24  Hierarchical algorithms 
8.0 Mobile Transport Layer 
8.1 Traditional 

8.2  Congestion, control 
8.3 Slow start 
8.4 Fast retransmit/fast recovery
8.5 Implications on mobility 
8.6 Indirect TCP 
8.7 Snooping TCP 
8.8 Mobile TCP 
8.9 Fast retransmit/fast recovery 

8.10 Transmission/time-out freezing 
8.11 Selective retransmission 
8.12 Transaction oriented TCP 
MSICT 33    Advanced Software Engineering 

Managing Software Projects:

Project Management Concepts: The Management Spectrum, People, The Problem, The Process, The Project Software Process and Project Metrics: Measures, Metrics, and Indicators, Metrics in the Process and Project Domains, Software Measurement, Reconciling different Metrics Approaches, Metrics for Software Quality, Integrating Metrics Within the Software Process.  Software Project Planning : Observations on Estimating, Project Planning Objectives, Software Scope, Resources, Software Project Estimation, Decomposition Techniques, Empirical Estimation Models, The Make-Buy Decision Automated  Estimation Tools.  Risk Management: Reactive.  VS.  Proactive Risk Strategies, Software Risks, Risk Identification, Risk Projection, Risk Mitigation Monitoring, And Management, Safety Risks and Hazards, The RMMM Plan.  Project Scheduling and Tracking: Basic Concepts, The Relationship Between People and Effort Defining a Task set for the Software Project Selecting Software Engineering Tasks, Refinement of Major Tasks, Defining a Task Network, Scheduling, The Project Plan..

Quality with the Configuration in Management Technical Metrics, and Formal Methods

Software Quality Assurance: Quality Concepts, The Quality Movement, Software Quality Assurance, Software Reviews, Formal Technical Reviews, Formal Approaches to SQA; Statistical Quality Assurance, Software Reliability, The SQA Plan, The IS09000 Quality Standards.  Software Configuration Management: Software Configuration Management, The SCM Process, Identification of Objects in the Software Configuration, Version Control, Change control Configuration Audit, Status Reporting, SCM Standards.  Technical Metrics for Software: Software Quality, A Framework for Technical Software Metrics, Metrics for The Analysis Model metrics for the Design Model Metrics for Source Code, Metrics for Testing Metrics for Maintenance.  Formal Methods. Basic Concepts, Mathematical Preliminaries, Applying Mathematical Notation for Formal Specification, Formal Specification Languages, Using.  Z to Represent an Example Software Component The Ten Commandments of Formal Methods, Formal Methods-The Road Ahead.

Reuse, Reengineering, Client/Servers, and Case

Software Reuse: Management Issues, The Reuse process, Domain Engineering, Building Reusable

Components, Classifying and Retrieving Components, Economics of Software Reuse, Reengineering:  Business Process Reengineering, Software Reengineering Reverse Engineering, Restructuring,  Forward Engineering. The Economics of Reengineering.  Client/Server Software Engineering: The Structure of Client/Server Systems, Software Engineering for C/S Systems, Analysis Modeling Issues, Design for C/S Systems, Testing Issues.  Computer-Aided Software Engineering:
What is Case, Building Blocks for Case, A Taxonomy of Case Tools, Integrated Case  Environments, The Integration Architecture, The Case Repository.

Text Books:

1. Robert S. Pressman: Software Engineering - A Practitioner's Approach (Fourth  Edition), McGraw-Hill, 1997.

Reference Books

1.
Carlo Ghezzi et al : Fundamentals of Software Engineering,  Prentice-Hall India, 1991.

2.
Pankaj Jalote: An Integrated Approach to Software Engineering, (Second Edition) . Nasa

     Publishing House, 1997.

3.    F.P. Books: The Mythical Man Month (Second Edition), Addison-wesley, 1995.

MSICT 34  Operating Systems Internals

PART ONE: BACKGROUND 
 1. Computer System Overview 

 2. Operating System Overview 

PART TWO: PROCESSES 
 3. Process Description and Control 

 4. Threads, SMP, and Micro-kernels 

 5. Concurrency: Mutual Exclusion and Synchronization 

 6. Concurrency: Deadlock and Starvation 

PART THREE: MEMORY 
 7. Memory Management 

 8. Virtual Memory 

PART FOUR: SCHEDULING 
 9. Uniprocessor Scheduling 

10. Multiprocessor and Real-Time Scheduling 
PART FIVE: INPUT/OUTPUT AND FILES 
11. I/O Management and Disk Scheduling 

12. File Management 

Text Book

1 Operating Systems Internals and design Principles, William Stallings, 5/e, Pearson education.

