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Case Study


Q.1
Draw complete Entity Relationship Diagram (ERD) for a Railway Reservation System. Make assumptions wherever necessary.


Ans.
E-R Diagram for Railway Reservation System



ER- Diagram 

Q.2

Draw a complete Relationship Diagram (ERD) for a Student Information System. Make assumptions wherever necessary.
Ans.



Q.3

What are the rules that need to be followed for drawing Data Flow Diagrams? Draw DFD’s (atleast upto 3rd level) for Student Information System. Make assumptions, wherever necessary.
Ans.
Rules for drawing DFD are:
1. Each process must have a minimum of one data flow going into it and one data flow leaving it. 
2. Each data store must have at least one data flow going into it and one data flow leaving it.
3. A data flow out of a process should have some relevance to one or more of the data flows into a process.
4. Data stored in a system must go through a process.
5. Filing systems within an organisation cannot logically communicate with one another unless there is a process involved.
6. All processes in DFD must be linked to either another process or a data store. 

DFD for Student Information  


Q.4

Every vendor estimates the cost of a software project and presents it to the Client for consideration. How is it possible the cost of a Software Project before completing the project? What are issues that may arise due to estimation of cost of a Software Project before commencing the project? Explain any one software cost estimating technique.
Ans.
The approximate estimation of cost is done during the analysis and the feasibility for the project is calculated.

The issues due to cost estimation before project commences are:
The management may not be convinced that the project is good enough to invest in. The economic feasibility may fail.

Also if the estimation is very vague then it might mislead the decision making. 

If the cost is underestimated in the beginning then it might cause a problem during the development of the project.

Software Cost Estimation Technique:

The Constructive Cost Model (COCOMO) is an algorithmic software cost estimation model developed by Barry Boehm. The model uses a basic regression formula, with parameters that are derived from historical project data and current project characteristics.
The cocomo is a hierarchy of software cost estimation model. COCOMO Models are Basic Model and Intermediate Model. The Basic model aims at estimating in a quick and rough fashion, most of the small to medium sized software projects. Three modes of Basic model. Organic,Semideteched and Embeded.
Basic COCOMO computes software development effort (and cost) as a function of program size. Program size is expressed in estimated thousands of lines of code (KLOC).
COCOMO applies to three classes of software projects:

· Organic projects - "small" teams with "good" experience working with "less than rigid" requirements 

· Semi-detached projects - "medium" teams with mixed experience working with a mix of rigid and less than rigid requirements 

· Embedded projects - developed within a set of "tight" constraints (hardware, software, operational, ...) 

The basic COCOMO equations take the form

Effort Applied = ab(KLOC)bb [ man-months ] 

Development Time = cb(Effort Applied)db [months] 

People required = Effort Applied / Development Time [count] 

The coefficients ab, bb, cb and db are given in the following table.
 
Software project    ab      bb      cb      db
  
Organic            
 2.4     1.05    2.5     0.38

   
Semi-detached      3.0     1.12    2.5     0.35

   
Embedded             3.6     1.20    2.5     0.32

Basic COCOMO is good for quick estimate of software costs. However it does not account for differences in hardware constraints, personnel quality and experience, use of modern tools and techniques, and so on.
Intermediate COCOMO
Intermediate COCOMO computes software development effort as function of program size and a set of "cost drivers" that include subjective assessment of product, hardware, personnel and project attributes. This extension considers a set of four "cost drivers", each with a number of subsidiary attributes:-

· Product attributes 

· Required software reliability 

· Size of application database 

· Complexity of the product 
· Hardware attributes 

· Run-time performance constraints 

· Memory constraints 

· Volatility of the virtual machine environment 

· Required turnabout time 
· Personnel attributes 

· Analyst capability 

· Software engineering capability 

· Applications experience 

· Virtual machine experience 

· Programming language experience 
· Project attributes 

· Use of software tools 

· Application of software engineering methods 

· Required development schedule 
Each of the 15 attributes receives a rating on a six-point scale that ranges from "very low" to "extra high" (in importance or value). An effort multiplier from the table below applies to the rating. The product of all effort multipliers results in an effort adjustment factor (EAF). Typical values for EAF range from 0.9 to 1.4.
	Cost Drivers
	Ratings

	
	Very Low
	Low
	Nominal
	High
	Very High
	Extra High

	Product attributes
	
	
	
	
	
	

	Required software reliability
	0.75
	0.88
	1.00
	1.15
	1.40
	 

	Size of application database
	 
	0.94
	1.00
	1.08
	1.16
	 

	Complexity of the product
	0.70
	0.85
	1.00
	1.15
	1.30
	1.65

	Hardware attributes
	
	
	
	
	
	

	Run-time performance constraints
	 
	 
	1.00
	1.11
	1.30
	1.66

	Memory constraints
	 
	 
	1.00
	1.06
	1.21
	1.56

	Volatility of the virtual machine environment
	 
	0.87
	1.00
	1.15
	1.30
	 

	Required turnabout time
	 
	0.87
	1.00
	1.07
	1.15
	 

	Personnel attributes
	
	
	
	
	
	

	Analyst capability
	1.46
	1.19
	1.00
	0.86
	0.71
	 

	Applications experience
	1.29
	1.13
	1.00
	0.91
	0.82
	 

	Software engineer capability
	1.42
	1.17
	1.00
	0.86
	0.70
	 

	Virtual machine experience
	1.21
	1.10
	1.00
	0.90
	 
	 

	Programming language experience
	1.14
	1.07
	1.00
	0.95
	 
	 

	Project attributes
	
	
	
	
	
	

	Application of software engineering methods
	1.24
	1.10
	1.00
	0.91
	0.82
	 

	Use of software tools
	1.24
	1.10
	1.00
	0.91
	0.83
	 

	Required development schedule
	1.23
	1.08
	1.00
	1.04
	1.10
	 


The Intermediate Cocomo formula now takes the form:

E=ai(KLoC)(bi).EAF 

where E is the effort applied in person-months, KLoC is the estimated number of thousands of delivered lines of code for the project, and EAF is the factor calculated above. The coefficient ai and the exponent bi are given in the next table.
	Software project
	ai
	bi

	Organic
	3.2
	1.05

	Semi-detached
	3.0
	1.12

	Embedded
	2.8
	1.20


The Development time D calculation uses E in the same way as in the Basic COCOMO.
Detailed COCOMO
Detailed COCOMO - incorporates all characteristics of the intermediate version with an assessment of the cost driver's impact on each step (analysis, design, etc.) of the software engineering process

Q.5

Every piece of software needs to be thoroughly tested before it is put to use. When is the process of testing of Software commences? Explain different testing techniques.
Ans.
Software testing methods are traditionally divided into black box testing and white box testing. These two approaches are used to describe the point of view that a test engineer takes when designing test cases.

Black box testing
Black box testing treats the software as a "black box"—without any knowledge of internal implementation. Black box testing methods include: equivalence partitioning, boundary value analysis, all-pairs testing, fuzz testing, model-based testing, traceability matrix, exploratory testing and specification-based testing.
Specification-based testing: Specification-based testing aims to test the functionality of software according to the applicable requirements. Thus, the tester inputs data into, and only sees the output from, the test object. This level of testing usually requires thorough test cases to be provided to the tester, who then can simply verify that for a given input, the output value (or behavior), either "is" or "is not" the same as the expected value specified in the test case. 
Specification-based testing is necessary, but it is insufficient to guard against certain risks. 

Advantages and disadvantages: The black box tester has no "bonds" with the code, and a tester's perception is very simple: a code must have bugs. Using the principle, "Ask and you shall receive," black box testers find bugs where programmers do not. But, on the other hand, black box testing has been said to be "like a walk in a dark labyrinth without a flashlight," because the tester doesn't know how the software being tested was actually constructed. As a result, there are situations when (1) a tester writes many test cases to check something that could have been tested by only one test case, and/or (2) some parts of the back-end are not tested at all. 
Therefore, black box testing has the advantage of "an unaffiliated opinion," on the one hand, and the disadvantage of "blind exploring," on the other. 
White box testing
White box testing is when the tester has access to the internal data structures and algorithms including the code that implement these.
Types of white box testing 

The following types of white box testing exist: 

· API testing (application programming interface) - Testing of the application using Public and Private APIs 

· Code coverage - creating tests to satisfy some criteria of code coverage (e.g., the test designer can create tests to cause all statements in the program to be executed at least once) 

· Fault injection methods - improving the coverage of a test by introducing faults to test code paths 

· Mutation testing methods 

· Static testing - White box testing includes all static testing 

Test coverage 

White box testing methods can also be used to evaluate the completeness of a test suite that was created with black box testing methods. This allows the software team to examine parts of a system that are rarely tested and ensures that the most important function points have been tested. 

Two common forms of code coverage are: 
· Function coverage, which reports on functions executed 

· Statement coverage, which reports on the number of lines executed to complete the test 

They both return a code coverage metric, measured as a percentage.
Grey Box Testing
Grey box testing (American spelling: Gray box testing) involves having access to internal data structures and algorithms for purposes of designing the test cases, but testing at the user, or black-box level. Manipulating input data and formatting output do not qualify as grey box, because the input and output are clearly outside of the "black-box" that we are calling the system under test. This distinction is particularly important when conducting integration testing between two modules of code written by two different developers, where only the interfaces are exposed for test. However, modifying a data repository does qualify as grey box, as the user would not normally be able to change the data outside of the system under test. Grey box testing may also include reverse engineering to determine, for instance, boundary values or error messages.
Q.6
Explain the Decision Support Systems.

Ans.
Please refer Q.6 page.196
Q.7
Explain the Management Information Systems.
Ans.
Please refer Q.3 page.191

Q.8
Prepare a SRS for a “Railway Reservation System:. Design the DFD for the context level, first level and second level for the system. Follow the rules/conventions given in your study material to draw the DFDs.

Ans.
Please refer Q.9 page.43.

***
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