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	Semester - I

	Sl. No.
	Course code
	Course Title
	Core/Elective
	Credits
	Lec.
	Lab
	Marks

	1
	CSS3101
	Software Engineering: Principles
	C
	4
	3
	3
	100

	2
	CSS3102
	Software Project Management
	C
	4
	3
	3
	100

	3
	CSS3103
	Seminar
	C
	1
	0
	3
	50

	4
	-
	Elective I
	E
	3
	3
	0
	100

	5
	-
	Elective II
	E
	3
	3
	0
	100

	6
	-
	Elective III
	E
	3
	3
	0
	100

	Total for Semester I
	18
	15
	9
	550

	Electives

	CSS3104: Model-Driven Software Development

	CSS3105: Management & Maintenance of Information Systems

	CSS3106: Human Computer Interaction

	Semester - II

	Sl. No.
	Course code
	Course Title
	Core/Elective
	Credits
	Lec.
	Lab
	Marks

	1
	CSS3201
	Business Administration & Technical Communication
	C
	4
	3
	3
	100

	2
	CSS3202
	Software Architecture & Designs Patterns
	C
	4
	3
	3
	100

	3
	CSS3203
	Software Quality Management
	C
	4
	3
	0
	100

	4
	-
	Elective III
	E
	3
	3
	0
	100

	5
	-
	Elective IV
	E
	3
	3
	0
	100

	Total for Semester II
	18
	15
	6
	500

	Electives

	CSS3204: Design of Real Time/Embedded Software

	CSS3205: Agent based Computing

	CSS3206: Data Mining

	Semester - III

	Sl. No.
	Course code
	Course Title
	Core/Elective
	Credits
	Lec.
	Lab
	Marks

	1
	CSS3301
	Project & Viva Voce
	C
	18
	0
	15
	400

	Semester - IV

	Sl. No.
	Course code
	Course Title
	Core/Elective
	Credits
	Lec.
	Lab
	Marks

	1
	CSS3302
	Project & Viva Voce
	C
	18
	0
	15
	500

	Total credits for Degree: 72


	CSS3101: SOFTWARE ENGINEERING PRINCIPLES

	Core/Elective: Core Semester: 1 Credits: 4

	Course Description

	Software engineering is the application of a systematic, disciplined, quantifiable approach to the development, operation, as well as maintenance of software, and the study of these approaches. This course is concerned with all aspects of software production; developed programs and associated documentation

	Course Objectives

	Describe principles, concepts and practice of software engineering.
Explain the methods and processes of constructing the different types of software Systems
Apply techniques and tools of software engineering within the context of systematic construction of quality software

	Course Content

	1. Software life cycle – Models – Requirements engineering – Requirement analysis – Requirement specifications - Formal specification – Algebraic specification – Model based specification – Diagramming techniques – Data Flow Diagrams (DFD) – Michael Jackson diagrams – ER diagrams – Decision tables – Decision trees

2. System engineering – Analysis, concepts and principles – Analysis modeling – Design concepts and principles – Cohesion – Coupling – Abstraction – Partitioning – Architectural design – Interface design – Component level design 

3. Software analysis and design – Structured analysis and design methodology – Transform analysis – Transaction analysis – Design optimization – Case studies 

4. Computer aided software engineering – CASE classification – CASE life cycle – CASE workbenches – Programming workbenches – Analysis and design workbenches – Testing workbenches – Meta CASE workbenches

5. Advanced topics – Clean room software engineering – Web engineering – Reengineering – Client/Server software engineering 

	REFERNCES

	1. Software Engineering (8th Ed): Ian Sommerville , AW (2008)
2. Software Engineering – A practitioners approach (7th Ed): Roger S. Pressman, McGraw Hill (2009) 
3. Structured techniques for computing (1st Ed): James Martin, PH (1985)
4. An Integrated Approach to Software Engineering (3rd Ed): Pankaj Jalote (2005)


	CSS3102: SOFTWARE PROJECT MANAGEMENT

	Core/Elective: Core Semester: 1 Credits: 4

	Course Description

	Effective software project management is crucial to the success of any software project. It is needed for the timely completion of projects. This course discusses the important aspects of software project management

	Course Objectives

	To be able to create a comprehensive project plan
To be able to gather right people and right tools for project success
To be able to plan, track and control software projects 

	Course Content

	1. Project management fundamentals-Approaches- Challenges- Role of Project Manager-Planning Fundamentals – Major issues in software project planning – Planning activities – Project plan- Risk Management

2. Project estimation- techniques-Size estimation– Major issues in estimating software cost – Cost estimation methods – Experience based model – Parameter based model – COCOMO – Versions of COCOMO – Software size estimation – Function points – Staffing Level Estimation-Project Scheduling-organization and Team Structures-Configuration Management

3. Quality replacements – Turnover management- Conflict Management- Project Tracking and Control Plan- Project Control essentials- Earned Value Tracking

4. Managing Contracts- ISO 12207 approach- types of contract- stages in Contract Placement- Contract management-

5. Essentials of Project Recovery- Diagnosing Project Control Effectiveness- Detecting Control Problems- External Software Capability Audits- Insufficient control-Excessive Control-Sustaining Recovery

	REFERNCES

	Essentials of Software Project Management (2nd Ed): Richard Bechtold, Managenent Concepts (2007)
Software Engineering Project Management (2nd Ed) : Richard Thayer, Wiley-IEEE Computer Society (2000) 
Software Management (5 sub Ed): Donald J. Reifer, IEEE (1997)
Software Project management (4th Ed): Bob Hughes & Mike Cotterell, McGrawHill (2006)


	CSS3103: SEMINAR

	Core/Elective: Core Semester: 1 Credits: 4

	Course Description

	The student has to prepare and deliver a presentation on a research topic suggested by faculty member before the peer students and staff. They also have to prepare a comprehensive report of the seminar presented

	Course Objectives

	Review and increase their understanding of the specific topics tested. 
Inculcating presentation and leadership skills among students
Offering the presenter student an opportunity of interaction with peer students and staff 


	CSS3104: Model-Driven Software Development

	Core/Elective: Elective Semester: 1 Credits: 3

	Course Description

	Model-Driven Software Development (MDSD) is currently a highly regarded development paradigm among developers and researchers. With the advent of OMG's MDA and Microsoft's Software Factories, the MDSD approach has moved to the centre of the programmer's attention. MDSD is about using domain-specific languages to create models that express application structure or behaviour in an efficient and domain-specific way. These models are subsequently transformed into executable code by a sequence of model transformations

	Course Objectives

	To give a comprehensive overview of MDSD and how it relates to industry standards such as MDA and Software Factories
To impart the technical details on meta modelling, DSL construction, model-to-model and model-to-code transformations and software architecture
To provide insight into engineering issues such as versioning, testing and product line engineering 

	Course Content

	1. Purpose of models- Use case analysis-platform independent modelling- structural modelling-behaviour modelling-class behaviour and interactions-architectural modelling –case study

2. MDSD challenges- MDA concepts- architecture centric MDSD-software factories- domain specific modelling- patterns and transformations

3. Domain architecture- meta modelling- MOF and UML- pitfalls in meta modelling-software architectures-DSL construction-transformation architecture-code generation techniques- MDSD tools- MDA standards

4. MDSD process-target architecture development process-product line engineering-tests in model-driven application development-testing the domain architecture- versioning- version management- case study

5. Management-decision support- automation and reuse-quality-probability-organizational aspects-team structure-adoption strategies for MDSD-Risk analysis & management 

	REFERNCES

	1. Applying UML Patterns – An Introduction to Object Oriented Analysis & Design and the Unified Process – Craig Larman, Pearson Education, Asia (2002) 
2. Fundamentals of Object Oriented Design in UML – Meilier Page Jones, Pearson Education, Asia (2002)
3. Model driven architecture with executable UML: Chris Raistrick, Paul Francis, John wright, Collin carter, Ian Wilkie Cambridge (2004)
4. Model-Driven Software Development: Technology, Engineering, Management - Markus Völter, Thomas Stahl, Jorn Bettin, Arno Haase, Simon Helsen, Krzysztof Czarnecki Wiley (2006)


	CSS3105: MANAGEMENT & MAINTENANCE OF INFORMATION SYSTEMS

	Core/Elective: Elective Semester: 1 Credits: 3

	Course Description

	Information Systems are inherent components in e-governance, IT based healthcare, ITeS etc. This course develops a clear understanding and breadth of knowledge within the theoretical principles and concepts of Information Systems. The course builds a basic understanding of the value and uses of IT in information systems for business operations, managerial decision making, transparent processes, and strategic planning.

	Course Objectives

	To understand the importance of information systems in various organisational environments
To examine conceptual models and practical applications of information systems in an organization
To get an understanding of the various issues in IT service outsourcing 

	Course Content

	1. Basic concept and Terminology – Categories of Hardware and Software – Occurrences – Characteristics of Information Systems and its components – Requirements and pre-conditions 

2. Task areas and Task fields – Combining them to form processes – State model – Extended state model – Three kinds of MCM – Tripple model of MCM 

3. Quality and Auditing – ISO Standards – Skills and working environments – Outsourcing – Third party maintenance – Economic aspects – Juridical concepts- Contracts 

4. Introduction to Information Technology Infrastructure Library (ITIL) – Service support modules – Configuration management – Helpdesk – Problem management – Change management – Software distribution and control 

5. Service delivery Cost Management – Capacity management – Availability management – Contingency Planning – Service Level Management – Service Catalog – Service Level Agreement 

	REFERNCES

	1. Information Systems – Management Control & Maintenance : M. Looijen, Kluwer Berdrijfs Informatic b.v., Deventer (1998) 
2. IT Infrastructure Library Modules C.C.T.A., London (1998)


	CSS3106: Human-Computer Interaction 

	Core/Elective: Elective Semester: 1 Credits: 3

	Course Description

	Human-computer interaction is a discipline concerned with the design, evaluation and implementation of interactive computing systems for human use and the major phenomena surrounding them. It is often regarded as the intersection of Computer Science and behavioural science. HCI is also sometimes referred to as man–machine interaction (MMI) or computer–human interaction (CHI).

	Course Objectives

	To understand basic HCI concepts and definitions 
To understand the different types of interfaces
To study and design multimodal interfaces
To design & develop interfaces for diversified users 

	Course Content

	1. Overview of HCI – Mental models – Cognitive architecture – task loading and stress in HCI – Human error identification

2. Input technologies – sensor and recognition based input – visual displays – Haptic interfaces – Non speech auditory output – network based interactions

3. Designing human computer interaction – Visual design principles – intercultural user interface designs – Conversational speech interface – multimodal interface – adaptive interfaces and agents – Tangible user interfaces – Information visualization – Human centered designs of DSS – Online communities – Visual environment.

4. Domain specific design – HCI in healthcare – games – older adults – kids – Physical disabilities – Perpetual Impairments – Deaf and Hard of Learning users.

5. Developments process – requirement specification – User experiences and HCI – Usability Engineering life cycle – Task analysis – prototyping tools and techniques – scenario based design – Participatory design – Testing and evaluation – Usability testing – Inspection based evaluation – Model based evaluation.

	REFERNCES

	1. The human computer interaction hand book: fundamentals, evolving technologies and emerging applications: Andrew sears, Julie A Jacko, Lawrence Erlbaum Associates (2008)
2. Designing the user interface strategies for effective human computer interaction (3rd Ed): Ben Shneiderman Pearson, New Delhi (2004)
3. Interaction Design : Beyond human Computer Interaction by Helen Sharp, Yvanno Rogers and Jenny preece, John Wiley (2007)
4. Human computer Interaction in the new millennium: John M. Carroll, ACM press (2001


	CSS3201: BUSINESS ADMINISTRATION &TECHNICAL COMMUNICATION

	Core/Elective: Core Semester: 2 Credits: 4

	Course Description

	The subject intends to give an insight into essential principles of management so as to prepare the student to perform managerial functions with confidence, in any environment. 

	Course Objectives

	To become more effective as managers
To be effective in technical communication and report writing 

	Course Content

	1. Concepts of Management – definitions – managerial skills – organizational hierarchy – staffing – schools of thought in management- Taylor principles – Mckinsey’s 7-S approach

2. Concepts of Organization – definitions – objectives – human resources management – management by objectives

3. Planning – Concepts of mission, goals – steps in planning – strategic planning – implementation of strategies

4. Information technology & business strategy – five force model – value chain analysis – critical success factors – a framework for delivering IT strategy

5. Business communications – nature, scope, functions – communication channels – barriers to effective communication – oral communication skills – written communication skills- project metrics 

	REFERNCES

	1. Management (9 sub Ed): Heinz Weilhrich & Harold Koontz, McGraw-Hill (1988)
2. Technical Communication, Meenakshi Raman, Sangeeta Sharma, Oxford UP (2009)
3. Business Policy & Strategic Management (1st Ed): Lawrence R. Lauch & Glueck, McGrawHill (1988)
4. Business Communication Theory and Application: Raymond V. Lesikar and John D. Pettit, Dame Publications (1994)
5. Essentials of Management Information Systems (8th Ed) : Jane P. Laudon Kenneth C. Laudon, PE (2009)


	CSS3202: SOFTWARE ARCHITECTURE AND DESIGN PATTERNS

	Core/Elective: Core Semester: 2 Credits: 4

	Course Description

	This course introduces the essential concepts of software architecture. Software architecture provides the most fundamental basis for communicating design decisions, establishing effective work breakdown structures, and creating software product lines. Architecture is, increasingly, a crucial part of a software organizations business strategy.

	Course Objectives

	To understand the relationship between system qualities and software architectures
To appreciate the role of abstraction, modelling, architecture, and design patterns in the development of a software product.
To understand design, development, documentation and evaluation of software architecture
To apply design patterns in software development

	Course Content

	1. The architecture Business Cycle (ABC) – Roots of Software architecture - Software architecture definitions and importance – Architectures and quality attributes -Architectural Styles - Architectural views: Need for multiple views – Some representative views – Conceptual View – Module view – Process view – Physical view – Relating the views to each other – The Software Architecture analysis Method (SAAM)

2. Architecture Frameworks: Technical Architecture Framework for Information Management (TAFIM) - The Common Object Request Broker Architecture (CORBA)

3. Architecture based development: Architecture based activities for software development – Understanding the domain requirements - Developing (selecting) the architecture – Representing and Communicating the architecture - Architecture Description Language (ADL) - Software architecture evaluation – Implementing based on architecture and assuring conformance

4. Architecture-based development Product lines - Case study of J2EE/EJB - Future of software architecture

5. Design Patterns: Patterns vs. Frameworks – advantages of patterns – using patterns to solve problems – review of pattern families – Categories of patterns: Creational, Structural, Behavioural patterns – Future work

	REFERNCES

	1. Software Architecture in Practice(2nd Ed): Len Bass et al, AW (1998)
2. Evaluating Software Architectures: Methods and Case Studies: Clements et al, AW (2001)
3. Documenting Software Architectures: Views and Beyond : Clements et al, AW (2002) 
4. Design and Use of Software Architectures: Adopting and Evolving a Product-Line Approach, Bosch et al, AW (2000) 
5. Design Patterns: Elements of reusable Object Oriented Software – Erich Gamma et al, AW, (1994)
6. Materials from http://sei.cmu.org/architecure 


	CSS3203: SOFTWARE QUALITY MANAGEMENT

	Core/Elective: Core Semester: 2 Credits: 4

	Course Description

	This course discusses basic software project quality management principles and techniques as they relate to software project planning, monitoring and control. This course describes the basics of software verification and validation planning with an emphasis on software peer reviews and software testing. The course also covers software configuration management, technical metrics for software

	Course Objectives

	Understand the basics and benefits of software quality engineering
Plan, implement and audit a Software Quality Management program for their organization
Select, define, and apply software measurement and metrics to their software products, processes and services 
Understand the fundamentals of the configuration management process to include configuration identification, configuration control, status accounting, and audits 

	Course Content

	1. Framework for software quality – overview of SQA planning – establishing quality goals – quality assurance management – quality standards – six sigma – techniques and contents of a SQA plan

2. Software testing – objectives of testing – functional and structural testing – testing strategies – unit testing – integration testing – system testing – test reporting- debugging – test automation

3. Software reviews & audits – management review process – technical review process – software assertion process – walkthrough process – audit process – verification & validation

4. Software reliability and availability – standards and evaluation of process – ISO 9000 – SEI Capability Maturity Model (CMM) – Software configuration management

5. Technical metrics for software – metrics for the analysis model – metrics for design model – metrics for source code – metrics for testing – metrics for maintenance – technical metrics for object oriented systems – distinguishing characteristics – class oriented metrics – operation oriented metrics – testing metrics – project metrics 

	REFERNCES

	1. Software Process Quality- Management and Control (1st Ed): Ron S Kennath, E. R Baker, CRC (1999) 
2. Quality Software Management (Vol. 1-4): Gerald M. Weinberg, Dorset House (1997)
3. In Roads to Software Quality : Alka Jarvis & Vern Crandall 
4. Software Engineering – A practitioners approach (7th Ed): Roger S. Pressman, McGraw Hill (2009) 


	CSS3204: DESIGN OF REAL-TIME/EMBEDDED SOFTWARE

	Core/Elective: Elective Semester: 2 Credits: 3

	Course Description

	This course describes software-engineering techniques to develop software for embedded systems. This course examines requirements analysis, the definition of object structure and behaviour, architectural and mechanistic design, and more detailed designs that encompass data structure, operations, and exceptions. The object-based Unified Modeling Language (UML) is used to describe the structural and behavioral aspects critical to real-time systems 

	Course Objectives

	To understand the principles of software design for resource constrained devices
To understand real-time/embedded software modelling with UML
To understand and apply real-time design patterns 

	Course Content

	1. Embedded / Real-Time Systems: Definitions and Issues - Object-Oriented Methods and the Unified Modeling Language – Basic concepts of Real-Time Systems - Safety critical systems – Object oriented process for embedded systems

2. Real Time Operating Systems: Case studies of QNX, VxWorks, Windows CE

3. Requirement Analysis of Real-time systems: Use cases – Heuristics for good Requirement analysis diagrams – Structural Object Analysis: Key strategies for object identification - Heuristics for good class diagrams – Behavioural Object analysis: UML State charts – State chart heuristics

4. Architectural Design: Tasking Model, Component Model, Deployment Model, Safety / Reliability Model – Mechanistic Design – Detailed Design – Performance Analysis of Real Time Systems: Real Time Scheduling Theory

5. Dynamic Modelling - UML and Design Patterns – Real Time Design Patterns – Debugging and Testing – Real Time Frameworks – Design Automation Tools: Rhapsody OXF 

	REFERNCES

	1. Doing Hard Time: Developing Real-Time Systems with UML, Objects, Frameworks and Patterns – Bruce Powel Douglass, AW (1999)
2. Designing Concurrent, Distributed, and Real-Time Applications with UML – H. Gomaa, AW (2000)
3. Real Time UML: Advances in the UML for Real-Time Systems (3rd Ed), Bruce Powel Douglass, AW Object Technology Series (2004)
4. Real-Time Design Patterns: Robust Scalable Architecture for Real-Time Systems, Bruce Powel Douglass, AW Object Technology Series (2002) 


	CSS3205: AGENT BASED COMPUTING

	Core/Elective: Elective Semester: 2 Credits: 3

	Course Description

	A software agent is a piece of software that acts for a user or other program in a relationship of agency. Agents are not strictly invoked for a task, but activate themselves. This course deals with essentials of an agent based program and programming of agents.

	Course Objectives

	Introduce the concepts of Artificial intelligence required by agents
Study agent based programming languages and develop agent programs for various applications

	Course Content

	1. Artificial Intelligence – intelligent agents – Environment – Structure of agents – Agent types – Problem solving agents – Uninformed Search strategies – Informed Search and Exploration – Adversarial Search.

2. Knowledge and reasoning – Knowledge Based Agents – First order logic – Reasoning – Backward chaining – Resolution – Knowledge representation – Handling uncertain knowledge – Reasoning under uncertainty – Statistical reasoning.

3. Planning – Components of planning systems – Planning with state space search – Partial order planning – Planning Graphs – Hierarchical planning – Multi agent planning.

4. Learning – forms of learning – Inductive learning – Learning decision trees – Explanation based learning – Statistical learning – Instantance based learning – Neural networks – Reinforcement learning.

5. Agent oriented programming language – KQML as an agent communication language – Java implementation of intelligent agents – Languages supporting mobility – Telescript. 

	REFERNCES

	1. Software Agents: Jeffrey M.Broadshaw, AAAI Press (1997)
2. Multi agent System – A modern approach to distributed artificial intelligence: Gerhard Weiss, MIT Press (2000)
3. Artificial intelligence. A modern approach by Stuart Russell & Peter Norvig.
4. Artificial Intelligence by Elaine Rich & Kevin knight. 


	CSS3206: DATA MINING

	Core/Elective: Elective Semester: 2 Credits: 3

	Course Description

	Data mining is the science of extracting hidden information from large datasets. This course offers clear and comprehensive introduction to both data mining theory and Practice. All major data mining techniques will be dealt with and how to apply these techniques in real problems are explained through case studies.

	Course Objectives

	Introduce the fundamental concepts of data and data analysis.
Learn data mining components like model representation, score functions for fitting models to data, optimization and search techniques.
Case based study of specific data mining tasks like Clustering, Classification, Regression, Pattern Discovery and Retrieval by Content.

	Course Content

	1. Fundamentals of data mining – components of data mining algorithms – Data measurement Strategies – Data quality – Tools for displaying data – Principle Component Analysis – Dealing with uncertaininty – Automation – hypothesis testing.

2. Overview of Data mining algorithms – Tree classifies – Artificial neural Networks – Support vector machines – Association rule mining – Case study.

3. Models and patterns – fundamentals of modeling – Model Structures for production models for probability Distribution and Density functions – Models for Structures – scoring functions – Seeking models with different complexities – Evaluation of models and pattern.

4. Searching for models and patterns – State-space search – Greedy search – parameter optimization methods – EM algorithm – Descriptive modeling probability Distribution- pattern based cluster analysis – Hierarchical clustering – classification modeling – Tree models – Predictive modeling for regression – linear models .

5. Web Data Mining – web content mining – web usage mining – Web Structure mining – Search Engines – Search engine Architecture – Ranking of Web pages – Text retrieval – Image retrieval – time series and sequential retrieval – Case study,

	REFERNCES

	1. Principles of Data mining: David Hand. Heikki Mannila, Padhraic Smyth Prentice Hall India (2007)
2. Data mining methods and Techniques: A B M Showkat Ali, Saleh A Wasimi, Cengage Learning (2009)
3. Introduction to Data mining with case studies: G.K Gupta PHI (2008)


13

