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1. Abstract: 

CS 505 is the introductory course into the field of Software Engineering at Tezpur University. Software engineering is the engineering discipline through which software is developed. Commonly the process involves finding out what the client wants, composing this in a list of requirements, designing an architecture capable of supporting all of the requirements, designing, coding, testing and integrating the separate parts, testing the whole, deploying and maintaining the software. Programming is only a small part of software engineering. This course is aimed at teaching students the approach to developing software that attempts to treat it as a systematic approach to the analysis, design, implementation and maintenance of software.

2. Objective: 

This course will give the students a hands-on experience at formalizing, analyzing, developing, testing and maintaining software using C/C++/java.

What the course seeks to do 

The topics covered in this course will help the student in not only the technical aspects of building software systems, but also management issues, such as directing programming teams, scheduling, and budgeting
3. Prerequisites of the course:

    Basic knowledge of Data Structures and programming

4. Course outline+ suggested reading:
Text Books:

1. [SMV] Software Engineering, Sommerville, Pearson Education.
2. [RJM] Fundamentals of Software Engineering, Rajib Mall, PHI
Reference Books:

1. [RSP] Software Engineering: A Practitioner’s Approach, Roger S. Pressman, McGraw-Hill Higher Education.
2. [DPJ] Software Engineering: Principles and Practices, D. Jain, Oxford Higher Education.

3. [SHM] Shooman, M, Software Engineering, McGraw Hill.
Online


[ONL] 202.141.129.18/~rosy8/materials2.html
5. (a)Time-Plan 

Course Plan:
CS 505                                       Software Engineering                                            3-0-1 4

	Topic
	Content
	Book
	Hrs

	Overview 


	Overview of Software Engineering and its imporatance.  Difference between software engineering and computer science. Key challenges facing software engineering.
	[SMV]
	1

	
	Software and the categories of Software products.
	
	

	
	Discussion on the Course Content, Course Plan & Books & Evaluation Plan
	
	

	
	Software Failures
	[ONL]
	1

	Lifecycle Models and their importance
	Classical waterfall model, V model & Big Design Up Front
	[RJB]
	1

	
	Iterative waterfall model
	[RJB]
	

	
	Evolutionary model
	[RJB]
	

	
	Rapid prototyping model
	[RJB]
	2


	
	Component based software engineering
	[SMV]
	

	
	Spiral model
	[SMV]
	

	
	Rational Unified Process


	
	

	
	Extreme Programming and Agile Processes, Scrum model
	[ONL]
	2

	
	Comparison of the different life cycle models
	
	

	Software Project Management


	Responsibilities of a software project manager

Project planning: Estimating: Cost, Duration, Effort, Scheduling manpower & other resources, Staff organization & staffing plans, Risk identification, analysis and abatement planning, Miscellaneous plans such as quality assurance plan, configuration management plan, etc
	[RJM]
	1

	
	Software size estimation

LOC, Function point, Feature point
	[RJM]
	1

	
	Empirical estimation techniques: Expert Judgment Technique & Delphi Cost Estimation

Heuristic techniques: The CoCoMo Model: Basic, Intermediate, Detailed Model
Analytical technique: Halstead’s software science
	[RJM]
	2

	
	Project scheduling, Work Breakdown Structure
Activity graph, CPM

Gantt chart, PERT chart, Milestone chart
	[RJM]
	2

	
	Risk management, Risk Identification (RI), Risk Assessment (RA), Risk Containment (RC)
	[RJM]
	1

	Software requirements analysis and specifications
	Functional and non-functional requirements,

User & system requirements, interface specification,

Software requirements document
	[SMV]
	2

	Structured Programming and Decision Logic
	Structured English

Flowcharts (Logic Trees)
	[RJM]
	1

	
	Decision Tables

Decision Trees
	[RJM]
	

	Structured Analysis & Design
	DFD 
Structured Chart & Functional independence
	[RJM]
	3

	Object oriented software development
	Overview: objects, classes, associations, links, inheritance, OOD concepts
	[RJM]
	1

	
	UML overview & UML views
	[RJM]
	1

	
	UML diagrams: Use case diagram, class & object diagram,
	[RJM]
	1

	
	Sequence diagram, collaboration diagram
	[RJM]
	1

	
	State chart, activity diagram, Component & deployment diagram
	[RJM, [ONL]
	1

	Software implementation
	Structured coding techniques, coding styles and standards,
Guidelines for coding and documentation
	[RJM]
	2

	Verification validation
	Theoretical background
	[SMV, ONL]
	1

	Testing
	Black box and white box approaches; 
	[RJM, SMV]
	3

	
	Debugging, Integration and system testing.
	[RJM]
	2

	Software reliability, maintenance, reuse, Case studies 
	Definition and concept of reliability, software faults, errors, repair and availability, reliability and availability models.
	[RJM]
	1

	
	Types of software maintenance, Lehman’s laws, Software reverse engineering, 
	[RJM]
	1

	
	Basic issues in reuse, reuse approach,Case studies


	[RJM]
	2

	Tests
	Tests, Quizzes
	
	03

	Software Project
	Software Project
	-
	16 P

	
	37L + 03T+ 16 P


Case Studies:
· Internet worm. An early example of a security failure where a large number of Internet servers were infected at a relatively early stage in the development of the Internet. 
· Ariane 5 launcher explosion. The Ariane 5 rocket failed on its maiden flight due to software problems. The inertial navigation system software failed and the rocket became unstable and had to be destroyed.
· Airbus 340 flight control system. The Airbus flight control system was the first example of a fly by wire system for civil aircraft. This study discusses the structure of the system and how diversity and fault tolerance is provide d.
· London Ambulance Despatching System. This despatching system for emergency vehicles failed dramatically immediately after it went live. The case study explores the various socio-technical reasons why this happened.
Assignments:

· DFD & UML diagrams on:
· Developing an ATM system

· Developing a Client-server system

· Requirements specification and Analysis of project undertaken

(b) Evaluation Plan:

Type A


Test I  :  20


Test II :  20


Test III:  25


Test IV:  20

Type B


Case Study  :  25
Assignment :  30
End Term    :  60
TOTAL: 
200
6. Pedagogy : 

                 Teaching-learning methods to be used:

                       Lecture and Discussion, Class Tests, Surprise Tests, Assignments, Case studies and Quiz 

7. Expected outcome: At the end of the semester the course outcomes would be:

1. The students will learn a systematic, disciplined, quantifiable approach to the design, development, operation, and maintenance of software
2. The study of these approaches; that is, the application of engineering to software
3. Designing and implementing a software project using all the steps of software Engineering. 

