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Course Description

The course focuses on the development techniques for industrial level software. The intent of the course is to equip students with the concepts to help them get a strong base in software industry. In particular the course discusses initial software engineering related concepts, different development methodologies (like structured development, object-oriented development etc), Software architecture, effective coding practices and testing in broad.
Format of the Course: 

Weekly readings with supplement lecture material.

Instructional Goals (or Course Objective) 
Upon successful completion of this module, candidates will be able to demonstrate their competence in, and their ability to:

· Explain the background of the software crisis and the need for an engineering approach

· Appreciate the distinction between software programming and an engineering approach to the development of a software product 

· Create models of software data and processes using object oriented modeling approaches such as the UML
· Describe and evaluate software tools and technology to enhance productivity and quality of software development

· Demonstrate skills of software documentation, quality assurance and evaluation, and testing as part of software development

· Describe development contexts and can apply estimation methods for planning these contexts

Brief Course Content  

Session 1-2
Software Engineering Fundamentals
· Introduction of Software engineering 
· The role of the software engineer
· Understanding organizational style and its impact on information systems
· Law of Diminishing return

· Software myths

· The nature of Software

· The cost of maintenance 
Learning Objectives

Participants will be able to appreciate software system concept and the role and importance of software engineering. They should understand why different types of software are designed and what their characteristics are. They should be able to identify the types of software systems needed depending on the type of management styles of an organization. They should be able to apply project management techniques in managing and developing software systems. 
Session 3
Software Development Life Cycle Models
· What is SDLC
· Role of SDLC
· Understanding of different SDLC Models like Water Fall, Incremental, Iterative, Spiral
Learning Objectives

Participants will also learn different types of System development life cycles for building variety of systems such as RAD and prototyping, Water Fall, Incremental .Why should we need to adopt a SDLC and their purpose? 
Activities

Student presentation

Session 4-5 Agile Software Development
· Agile methods
· Plan driven and Agile development
· Scrum
· Extreme Programming
· Agile Project Management
· Scaling Agile methods
Learning Objective
The objective of this session is to introduce the agile software development methods and practical issue of agile development methods in the industrial context. Students should be able to understand the rational for agile development methods, agile manifesto and the difference between agile and plan driven development 
Session 6 Requirement Engineering
· Requirement Engineering process
· Requirement Elicitation
· Requirement Validation

· Requirement Management

Learning Objectives

The objective of this session is to introduce software requirements and to discuss the processes involved in discovering and documenting these requirements.

Activities
Review of the research article on the topic of “Requirement Engineering”

Session 7 Use case Modeling
· Actors, Use case 
· Use case Elaboration
· Identification of Use case and Actors
Learning Objectives

The objective of this session is to introduce Use case identification and documenting those use cases. 
Session 8 Modeling
· Domain Modeling
· State Diagram Modeling
· Data Flow Modeling

Learning Objectives

The objective of this session is to introduce the different modeling techniques and their significant in the software development process.

Session 9 Mid Term Exam 
Session 10 Introduction to software Design
· Software design Process
· Software design strategies
· Software design qualities
· Coupling and Cohesion
· Function versus object Oriented Design

Learning Objectives

The objective of this session is to introduce the students with software design process, strategies and good design qualities. 
Session 11 Object oriented Analysis and design
· Object Oriented Design-why?
· The Object Model

· Relationship Among objects
· Association and Aggregation
· Object Oriented Analysis using Abbot’s textual analysis

· The Coad Methodology
· Class diagram

· Interaction diagram – Sequence and collaboration diagram

Learning Objectives

The objective of this session is to introduce different techniques of Object oriented analysis and design.

Session 12 Software Architecture and design
· What is software Architecture?

· Why is it important?

· Architectural attributes
· Architectural design process
· Different architectural styles

Learning Objectives
This session will introduce the fundamental concepts of Software architecture. Participant will also learn about pipes and filter style, Object oriented architecture styles, client server architecture.
Session 13-14
Software Testing Introduction and Testing Techniques
· What is software testing?

· Why is it important?

· Role of development team and testing Team

· Doctor’s Analogy

· Black Box Testing

· White Box Testing

· Grey Box Testing

Learning Objectives

These sessions will introduce about basic concepts of Software Testing in the context of software engineering perspective. Participants will learn about different techniques and tools of software testing in the context of industry.
Session 15 Student Presentations
Learning Objectives

All participants are required to submit a document and present it. This will help them to presenting their documents to the stake holders of the information system development project.
Recommended Book (s) & Text:

· Software Engineering by Ian Sommerville, 2002 (9th Edition latest)
· UML Distilled 2nd Edition by Martin Fowler 2001, Addison Wesley 

· Other books, book chapters, and papers will be made available during the semester.

E-Resources:
ASSESSMENT METHODOLOGY

	Assignments & Class Activities (N-1)
	25

	Project + Viva (A comprehensive project that will cover the complete SDLC)
	20

	Mid Term 
	20

	Final Term Exam
	35

	Total
	100


CALENDAR OF ACTIVITIES

	Session
	Sub-Topic
	Readings 
	Activities

	1
	Introduction to Software Engineering
	Handouts 
	Lecture/ Class discussion

	2
	Software Crisis, Software Engineering Challenges, The Balancing Act
	Handouts
	Lecture

	3
	Software development Life Cycle, Waterfall, Incremental, Spiral
	Handouts
	Quiz No.01

	4
	Agile Software development

	Handouts
	Assignment no.1



	5
	Scrum, XP. DSDM, Crystal
	
	Assignment Quiz No.02

	6
	Requirement Engineering
	Handouts
	Lecture

	7
	Use Case Modeling
	Handouts
	Assignment no.02

	8
	Domain Modeling, Stare transition, DFD
	Handouts
	

	9
	Mid Term
	
	Guest Speaker Lecture

	10
	Software Design
	
	Assignment Submission no.1

	11
	Object oriented analysis and design
	
	Quiz no.03

	12

	Software Architecture and design
	
	Presentation topics distribution

	13
	Software testing technique
	
	Discussion

	14
	Different types of testing
	
	

	15
	Student Project Presentations 
	
	Presentation
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