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| PART-1 |

Introduction to Siiﬂ'w&ré P

Software Characteristi : i', ng’oﬂ&ug::mc m"’

S(_)ftware engineering : Software engineering is concerned
mt!x all aspects of computer-based development including
hardware, software and process engineering.

Software contains computer programs, operating procedure and

associated documentation which is necessary for software
system.

Software crisis : Software crisis is a set of difficulties or |
problems encountered while developing software.

% What do you mean by software engineering ? Discuss
the objective / aim of software engineering.

Software engineering :
1. According to Boehm, “Software engineering is the practical application
of scientific knowledge in the design and construction of computer
programs and associated documentation required to develop, operate

and maintain them”.

2. Software engineering is a discipline whose aim is the production of fault
free software that satisfies the user’s needs and that is delivered on time
and within budget.

3. It deals with cost effective solutions to practical problems by applying
scientific knowledge.

4,

Software engineering is the application of methods and scientific
knowledge to create practical cost-effective solutions for the design,
construction, operation and maintenance of software.

Objective / aim of software engineering:

i To understand user conceptual models and development of better
specification.
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i;. To improve design language and reusable code

iii. To satisfy the user’s requirements
‘ i st.
iv. 'To achieve low maintenance and production co

v. To provide the software within budget and time.

vi. To achieve high performance

Que 1.2 I Explain the components of software.
OR

What is principle aim of software engineering discipline ? Define
software components.

A
Principle aim of software engineering : Refer Q. 1.1, Page 1-2C, Unit-1.
Components of software :

i. Set of programs :

Program : A program is a set of instruction.

1. It is a collection of source code and objects code. Examples of small

programs are factorial of number or print a sequence of number up to

given limit.

2. A program is a subset of software and it becomes software only if
documentation and operating procedure manuals are prepared.

ii. Software documents :
Software documentation consist all the description, programs, graphics
and instruction pertaining to design, coding, testing and preparations of
softwarc. Good software contain following type of documentations :

1. Analysis and specification

2. Design
3. Coding .
4. Testing

iii. Operating procedure :
a _Operating procedure provide information about what the software
15, how to work with it, how to install it on our system and how to
control all the activities of the software.

i main aim of this manual is to provide help to operating staff for
producing desired output with the help of that particular software.
¢ It can be divided in two parts :
1. User manual

2. Operational manuals
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Que 1.3. | Define the term software engineering. Discuss the
various characteristics of software with examples.

[AKTU 2012-13, Marks 10|

Software engineering : Refer Q. 1.1, Page 1-2C, Unit-1.

Characteristics of software :

L

Software is developed or engineered, it is not manufactured in

classical sense :

1. Engineering / developing and manufacturing both are logically
different in working pattern and providing end product.

2.  While for getting good quality of either hardware or software a
good design is compulsory.

3. But in manufacturing phase of hardware, a quality problem can

introduce if proper attention is not paid at the time of manufactunng
as once a product is manufactured it cannot be modified easily.

4.  While this type of problem does not exist in case of software as it
can be easily modified and errors can be removed at the same
movement.

Software does not wear out :

1. In introduction stage of both hardware and software. there are
chances of high failure rate.

2. Defects are corrected and then failure rate is reduced and steady
state comes.

3. In case of hardware after some time this failure rate start rising
again as the hardware parts begin to wear out with time which may
caused by cumulative effect of dust, sudden temperature change
(high/low), vibration and other environmental maladies.

* Hardware 'y
Software

@

+3 Wear out o

b g

:

F Infant mortality =

= = .

= Idealized
time tim?

Fig. 1.3.1. Failure curves.
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4 This failure rate of hardware in relation with time form a tub like

curve which is also called “bath tub curve”.

5  In case of software, these failure are due to some undiscovered
errors but once the errors are corrected the curve become flat a.nd
continue at the same rate until its features become obsolete which
is called idealized curve

6 In real practice this ideal curve is not possible because software
does not wear out but it becomes deteriorate and requires some
maintenance (changes)

iii. Most software is custom-built rather than being assembled from
existing components :

1. Nowadays industries are moving towards component based
assembly of product which means all products are not manufactured
at the same place.

2 This type of design uses some already manufactured hardware
element available in the market.

3 So that designer can concentrate on truly innovative element of
design

4. While software is designed as per the requirement of the user.

5. At the time of designing software, the developer tries to design and

implement software element in such a way that they may be reuse
in many different programs.

6 For example, GUI is build using reusable component which can be
used to develop other menus,
iv. Software is intangible :

1. Intangible products are those products which we cannot touch and
whose guality cannot be measured vntil the whole product is
checked.

2. For example, a small software program which is used to generate
telephone bill cannot be said ok by only checking that, it is taking
the correct input a8 customer name, address, number of local and
STD call ete., until it is checked that it is producing correct output in
required format

Que 1.4, | Explain why a software system that is used in a real
world environment must change or become progressively less useful.

|AKTU 2015-16, Marks 15|
Answer l

1. Systems must change or become progressively less useful for a number
of reasons :

1-6 C (CS/1T-Sem-4) Introduction

a. The presence of the system changes the ways of working in its
environment and this generates new requirements If these are
not satisfied, the usefulness of the systern declines

b, The business in which the system is used changes in response to
market forces and this also generates new system requirements.

e. The external legal and political environment for the system changes
and generates new requirements

d. New technologies become available that offer significant benefits
and the system must change to take advantage of them.

2. Software change is very important because organizations are now
completely dependent on their software systems and have invested
millions of dollars in these systems.

3. Their systems are critical business assets and they must invest in system
change to maintain the value of these assets.

4. Akey problem for organizations is implementing and managing change
to their legacy systems so that they continue to support their business
operztions.

5. There are a number of different strategies for software change :

a. Software maintenance : Changes to the software are made in
response to changed requirements but the fundamental structure
of the software remains stable. This is the most common approach
used to system change.

b. Architectural transformation : This is a more radical approach
to software change than maintenance as it involves maki g
significant changes to the architecture of the software system.

Most commonly, systems evolve from a centralised, datacentric
architecture to client-server architecture.

c. Software re-engineering: This is different from other strategies
in that no new functionality is added to the system. Rather, the
system is modified to make it easier to understand and change.
System re-engineering may involve some structural modifications
but does not usually involve major architectural change.

Que 1.5. | Discuss the following in brief :
i. Software characteristics

ii. Difference between module and software component

- Lo

i. Boftware characteristics : Refer Q. 1.3, Page 1-4C, Unit-1.
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ii. Difference between module and software component :

[ SNo| Module | Beftware component |

1. |The generic meamng of | The gene_ric meaning of
| module is a group of reusable | component 1s a modl.ale ‘mth the
code. not tied to one specific | additional restriction _of
program | substitutability using a specific

interface.

Components are used to model a
system in technical view.

2 Module is used to model the
system in function view.

3. | Module is a partitioned | Component is a runtime entity
| system into implementation | (can be made up of moFlulesl,
|units. independent task  independent runnable unit.

assignment. Modules might |
or might not be a component.

Que L6. ] Explain the following statement : “Software engineering
is a layered technology”. |AKTU 2015-16, Marks 10

Software development is totally a layered technology. That means, to develop

software, one will have to go from one layer to another.

The layers are relaied and each layer demands the fulfillment of the previous
layer

Fig. 1.6.1 1s the upward flowchart of the layers of software development.

Tools

Process

A Quality focus

Fig. 1.8.1.
Software engineering is divided into following four layers ;
1. A quality focus :
a.  Any engineering approach must rest on quality.

b.  The *Bed Rock™ that supports software engineering is quality focus.
2 Process:

a.  Foundation for SE is the process laver.

1-8 C (CS/IT-Sem-4) Introduction

b. SE process is the GLUE that holds all the technology layers together
and enables the timely development of computer software.

¢. It forms the base for management control of software project.
3. Methods:
a. SE methods provide the “Technical Questions” for building software.

b. Methods contain a broad array of tasks that include communication
requirement analysis, design modeling, program construction

testing and support.
4 Tools:
a. SE tools provide automated or semi-automated support for the
“Process™ and the “Methods”.
b. Tools are integrated so that information created by one tool can be
used by another.

Que 1.7. | What is software crisis ? Discuss main reasons and

results of software crisis.

'Answer |

Software crisis is a set of difficulties or problems encountered while developing
software.

Reasons of software crisis :

1. Communication gap between end user and software developer.

2. Misinterpretation of requirement, improper problem definition, no
knowledge about end user environment.

High software cost compare to hardware cost,
Changes in end user requirement increase the problem for developer.
Inaccurate scheduling and cost estimation of project.

3
4
5
6. Data collection and analysis is not up to mark or not done timely.
7. Increase in size of software.

8.

Increase in complexity of problem area.
Results of software crisis :

1. Poor quality of software.

2. Late delivery of software,

3. High cost compare to estimate cost.
4

Not able to meet current demand for which it should accommodate
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Model, Evolutionary Deve: _
g wsww Enhancement Models. 2

“ |

Software Engineering

. - ; =
CONCEPT OUTLINE : PART-2

¢ Software engineering process : It is a set of activities that
l leads to the production of a software product.
¢+ Conventional engineering process: It is a structured logical
approach to develop a stable final product. y
* Software quality : It is the conformance t.u .irnplicit stated
functional and performance requirements, explicitly 'dncumented
development standards and implicit characteristics that are
expected to all professionally developed software. o

* Software development life cycle : It represen{;s a}un_l?er of
identifiable stages under whish software goes during its life.

Long Answer Type and Medium Answer Type

e . | Define conventional engineering processes. How it is
different from software engineering processes ?

L Conventional engineering process is a structured logical approach to
develop a stable final product.

2. Conventional engineering process uses the software tools to desitn"ﬁ'

analyze their own systems,

Therefore, developed electronic document goes through analysis, design

implementation and testing phases just like software engineering
process,

1-10C (CS/IT-Sem.-4)

Difference between software engineering process and conventional
engineering process :
8. No. | Issues Software Conventional

| 1. |Foundations | Based on eomputer | Based on science.
science, information | mathematies and
science and discrete | empirical knowledge

Introduction

mathematics. | )

2. Cost Compilers and l’ Construction and
computers are cheap, = manufacturing costs are
so software high. so conventional
engineering and engineering may only be

consulting are often | 15% of the cost of a
more than half of the | project.

cost of a project. .

3. | Innovation Often new and | Only known and tested

untested elements are | principles are applied and
applied in software | untested innovations are

projects. used only if necessary to
meet product |
| requirements.
4. Replication

Replication is trivial. Changing old design and |
Most development creating new design
effort goes into | requires  significant
building new or development efforts.
changing old design to
I add new features,

5. Management| Few software
status

Many of conventional
engineers manage | engineers manage

anyone. | construction,
manufacturing or
maintenance crews, so
| they all are treated as
managers.

Que 1.9, | Explain software quality attributes.

[AKTU 2012-13, Marks 05|

Define software quality.

Su&}vare quality is a field of study and practice that describe the desirable
attributes of software products. It is concerned with following :

L. Conformance of requirements,
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2 Fitness for the purpose
3 Level of satisfaction
The major software quality attr)

1. Correciness:A systemis functional
its functional requirement specification .
is sal i if it gives desired output even
+ A system is said to be reliable if i |
* Refa.::.i::t;m;:;:f components (like hardware) or in case of overload
in

conditions

3. Robustness : It explain how dqes
specified by its requirement 1.¢., INCOTTEC
of power

4 Portable : Software system portability
system can be adapted to run on compy
was designed

5 Understandability : How well do the developers understan.d.a system
thev have developed., support evolvability and understandability.

6. Performance : In software engineering performance is equated with
efficiency i.¢.. how quickly does it perform its operation.

7. Interoperability : Can a system cooperate with another system.

& Verifiable : It checks whether the properties of the system be verified
or not

9. Timeliness: The ability to deliver a system on time.

10. Efficiency : It is Lhe ability of software system to fulfill its purpose with
best possible utilization of nccessary resources such as time, storage,
transmission channel, peripherals ete.

butes are as follows
lly correct if it behave according to

a system behave in situations not
t input, hardware failure, loss

is the ease with which a software
ter other than one for which it

Que 1.10. | What is software quality ? What are three dimensions of
/AKTU 2013-14, Marks 05|

|AKTU 2015-16, Marks 10|

software quality ? Explain briefly.

Answer |

Software quality : Refers Q. 1.9, Page 1-10C, Unit-1.

Three dimensions of softiware quality are :

L. Quality of design : It is the extent to which the design reflects a
product or service that satisfies customer needs and expectations. All

the necessary charactenistics should be designed into the product or
service at the outset

1-12 C (CS/IT-Sem-4)
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2. Quality of conformance : [t is the extent to which the product or
service conforms to the design standard. The design has to be faithfully
reproduced in the product or service

3. Quality of use : It is the extent by which the user is able to secure
continuity of use from the product or service. Products need to have a
low cost of ownership. be safe and reliable, maintainable in use, and
easy to use.

Que l.ll.l Explain Software Development Life Cycle (SDLC).
Discuss various activities during SDLC.

/AKTU 2014-15, Marks 05/

|AKTU 2016-17, Marks 10|

.' '. |
Software Development Life Cycle (SDLC) :

1. Software development life cycle a diagrammatic representation which
also provides description of various phases and their sequence in life
cycle of software product.

2. Software life cycle represents number of identifiable stages under which
software goes during its life.

3. We have different life cycle models, each one have its own advantages
and disadvantages.

4. We can choose any one of them on the basis of :

i.  Development speed

ii. Product quality

iii. Project visibility

iv.  Administrative overhead

v. Risk exposure
Phases of software development life cycle models :
i Requirement definition (system analysis and system specification)
i System and component (software) design
ii. Implementation and unit testing
iv. Integration and system testing

v.  Operation and maintenance
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Requirement

definition

| System and
\m&wam dvmp'ni |

Implementation
am; unit testing

Integration and
system testing

\J

»1 Operation and
maintenance

Fig. 1.11.1. Software development life cyele model.

End product of each phase :
a The output of requirement definition is software requirement
specification (SRS) document.

b, The output of system and software design is entity relationship
(ER) diagram, data flow diagram (DFD), flow chart ete.

¢ The output of implementation and unit testing is coded program.

4 Theoutput of integration and system testing is code without error
or bugs.

e.  The output of operation and maintenance phase 1s implemented
system that is running well at client end.

[AKTU 2014-15, Marks 2.5|
[AKTU 2016-17, Marks 7.5/

Que 1.12, | Define waterfall model.

OR
Write the advantages and disadvantages of wnterfnll. model. Why
the use of iterative waterfall is not good for large projects ?

Waterfall model :
1 Waterfall Model is a sequential model that divides software development
into different phases.

2 Inwaterfall model progress is scen as flowing steadily duwnw:ards ( !ike
a waterfall) through the phases of feasibility study, analysis, design,
coding, testing, implementation and maintenance.

1-14 C (CS/IT-8em-4)
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Fearibility |
Study 1

Requirement
Analysis and
Specification
System and
Software Designl
Coding and |

Module ‘I‘umn:[ *

Integration and
System Testing

and Martenance

_ Bivtosemens
Fig. 1.12.1. Waterfall model.
The different phases of waterfall mode] are
1. Feasibility study :

a.  This phase is used to check whether the new proposed system is
economically, technically and operationally feasible or not.

b In this information is gathered about what outputs to be produce,
what input is required and what process can be used and then
different solution strategies are formulated.

¢.  The output of this phase is feasibility report.

2. Requirement analysis and specification :

a,  This phase analyze and specifies the requirement of user / customer
and document them properly.

b.  Inrequirement analysis the data are gathered from users.

¢, Finally the requirements organized systematically in the form of
document called software requirement specification (SRS)
document.

d. The output of this phase is software requirement specification (SRS)
document.

3.

System and software designing phase : In design phase, overall

structure or architecture is developed which is transformation of
requirement specified in software requirement specification (SRS). There
are two main types of design approach

Traditional design approach : In this function, software
requirement specification (SRS) document is decomposed into small
sub functions and information flow among these sub functions are
also checked. It 1s done in two parts :

1. Architectural design

2. Detailed design
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. e i h problem and
. - nted approach : In this design approact
O e f St e

relationship 18 developed among these objects.

b.

4 Coding and module testing :
s In this phase, system design is translated into source code also
called program code.
b. Here programming for different module is done in selected
programming language.
¢ The output of this phase is programmed module.
5 Integration and system testing :
a Individually tested modules are integrated here according to planned
system to develop the system.

b. There are two main testing : Alpha testing — It is done at developer
end and beta testing — It is done at user end.

¢. The output of this phase is testing and integration report.
6. Implementstion / Installation and maintenance :

a  Inthis phase system is installed at the user end and it is checked if
there is any upgradation required in hardware or software element
at user end

b.  Once the software is properly installed there is need of maintaining

the software. This ensures that software is working properly at
user site

Advantages of waterfall model :

L Easyto understand.

u.  Each stage has defined input and output.
ti.  Helps in project planning.
Disadvantage of waterfall model :

L Iteration not possible as it is one way street.

iL  Requirements freezing at starting stage.

L Sequencing — no stage can start until the previous stage is completed.

iv. Angid model.

v Difficulty in accomnmodating changes after project development.

The use of iterati

Thsstie iterative waterfall model for large project is not good

L Itisdifficult to predict how the new system will be.

iL 'I;here_ 1s difficulty in predicting the entire requirements at very beginning
of project, because even end user does not know all requirements initially.

Introduction
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.| what are the phases in the waterfall model 7 Which
ﬁhs;se consumes the maximum effort for developing a software 7

|M:TU 2012-13, Marks 10‘,

Discuss with proper justification.

Answer |
Phases in waterfall model : Refer Q. 1.12, Page 1-13C, Unit-1.
The testing phase consumes the maximum effort for developing software.

Justification :

This phase is not just about testing but contains activities such as document
reviews and code walkthroughs. It has a high degree of overlap with the
other phases which results in higher quality in the final product. This phase
is done by both the developers and the users.

Quel.l‘sl Explain the working of prototype model with suitable
diagram.

OR
Discuss the prototype model. What is the effect of designing a
prototype on the overall cost of the software project ?

OR
Explain about prototyping model of software development. What
are the advantages of it over waterfall model ? Discuss.

o]

There are certain drawbacks in waterfall model. This model was developed
to overcome from two main drawbacks of waterfall model. They are :

i Difficulty in predicting how the new system will be.
ii. Diﬁ_‘ncu.lty in predicting the entire requirements at very beginning of
project, because even end users do not know all requirements initially.
Prototype model :

1. A prototype is a partially developed product. It has limited functional

capabilities, low reliability and inefficient performance.

The prcrtotype model suggests that before developing the actual software,
aworking prototype of the system should be built.

The model starts with an initial requirements gathering phase.

A quick design in carried out and the prototype model is built using
several shortcuts,

The prototype product usually turns out to be a very crude version of
the actual system. The prototype model is shown in the Fig. 1.14.1.
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Requirements
gathering

/{ Quick design
&eﬁne requirements l I Build prototype

(Customer evaluation
of prototype

Y Acceptance by customer

Design

'

Implement

‘

Test

'

Maintain

Fig. 1.14.1. Prototype model.
Advantages :

1. Apartial product is built in the initial stages. Therefore customers geta
chance to see the product early in the life cycle and thus give necessary
feedback.

Requirements become clearer resulting into an accurate product.

3. New requirements can be easily accommodated, as there is scope for

refinement.

4 Flexibility in design and development is also supported by the model.
Disadvantages :

1 D;"":"p"’"s in & hurry may build prototypes and end up with sub-optimal
solutions,

2 Ifend user is not satisfi

ed with initial . .
the project. prototype, he may lose interest in

3 Poor doe umentation,

1-18 C (CS/IT-Sem-4) Introduction

Effect of designing a prototype on the overall cost of software

project :

1. The prototype may be a usable program, but is not suitable as the final
software product. The reason may be poor performance, maintainability
or overall quality.

2. The code for the prototype is thrown away. however the experience
gathered from developing the prototype helps in developing the actual
system.

3.  Therefore, the development of a prototype might involve extra cost, but
overall cost might turn out to be lower than that of an equivalent system
developed using the waterfall model.

Que 1.15. l Explain evolutionary development model in brief.

Answer |

1. Evolutionary models are iterative type models which allow to develop
more complete versions of the software.

2. In this model, the system is first broken down into several modules or
functional units that can be incrementally implemented and delivered.
3. The developers first develop the core modules of the system_

This initial product skeleton is refined into increasing levels of capability
by adding new functionalities in successive versions.

5. Inthis approach, each successive version of the product is a functioning
system capable of performing some more useful work.

6. This model is also known as the successive versions model.

Fig. 1.15.1. A, B, C are modules of a software product
that are incrementally developed and delivered.
Advantages :

1. Earl;_,r delivery of portions of the system even though some of the
requirements are not yet decided,

2. The core modules get tested thoroughly, thereby reducing chances of
errors in the final product.

3. Use of early releases as tool for requirements elicitation.
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Disadvantages :

2

Que 1.18. | Why sre evolutionary models considered by many to he
the best appro;Ch to software development in a modern context ?
e

Answer |

1

Que L17. I Explain why programs which are developed using
evolutionary development are likely to be difficult to maintain?

‘Answer |

1.
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lems. it is difficult to subdivide the problem jny,

3 b ;
For most practical pro that can be incrementally implemented anq

ceveral functional umts
delivered. \ here it is enst
Model can be used only for very large prob! ems, where it is casier 15
identify modules for incremental im plementation.

'AKTU 2013-14, @

Evolutionary models are considered to be best appmach because timelines.
for the deveinpment of modern software are ge_ttmg shorter and sh_om’
customers are becoming more diverse tmakmg. the understandmg. of
requirements even harder), and changes to requirements are hecoml._ns,_l
even more common (before delivery), we need a way to provide
incremental or evolutionary delivery.
1 tainty better than most
The evolutionary process accommodates uncertainty b ..
process models, allows the delivery of partial solutions in an orderly and
planned manner, and most importantly, reflects what really happens

i |
when complex systems are built. !

[AKTU 2014-15, Marks 08]

The specifications of evolutionary development projects are 01139&;
abstract, and as the project continues, the development and validation
portions of snftware engineering overlap one another. .
When a system is produced using the evolutionary developmer.it model,
features tend to be added without regard to an overriding design.

With each modification, the software becomes increasingly diﬂorgan.imd.l
System maintenance (fixing bugs; or adding new features after the

system has been released) is hampered by these problems, as it is harder §
to identify the source of bugs in poorly designed systems. .
Also, keeping the documentation up-to-date over successive “evolutions
is uncommon. Poor documentation also makes maintenance more
difficult.

This is why programs which are developed using evolutionary
development are likely to be difficult to maintain.

1-20C (CS/T-Sem-4)
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Que 1,18, I Draw neat sketch of spiral mode! and explain it dify,
activities. What are the different cycles indicate |

What are its advantages over traditional iterative n this .md::l
Why is it not suitable for small projects ? ! "5% models ?
AKTU 2013-14, Marks 19
OR ——————
Explain the spiral life cycle model with its merits and demerits,
OR
Define spiral model. 'W‘l 28
AKTO 201617, Marks 25
L. The spiral model is a risk-driven process model generator for software

projects.

2. Based on the unique risk patterns of a given project, the spiral mode|

guides a team to adopt elements of one or more process models, such as
incremental, waterfall, or evolutionary prototyping.

3. Itsmain feature is risk avoidance rather than documentation or coding
4. This model is more flexible than any other model as number of phases

through which the product will be developed is not fixed. it depends on
software requirement.

5. The two basic step of this model are -

i ldentify the sub-problem which is having highest risk
i.  Find solution for that particular problem (risk .

6. Generally, there are four spirals in Boehm spiral life cycle model

The inner (first) spiral is concept development cycle, the second spiral
indicates new product development cycle: the third spiral represents

product enhancement cycle and fourth spiral is known as product
maintenance cycle.

8. Each phase of this model is split into four quadrant (sections) having

specific functions :

a. In the first quadrant, we do identification of objectives; find out
different alternative for achieving the objective and present

constraints,

In the second quadrant, we evaluate these alternatives on the basis

of objective and constraints. The main focus in this step is given on

evolution of alternative on the basis of risk as risk causes the

chances of unmet objectives. This model helps in coping up many

project risks.

In the third quadrant, project development and validation is carm

out.

d. Inthe fourth quadrant, the project is reviewed and decision is made
up whether to continue with a further loop of spiral or not.
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Evaluate allormatives,

Develop,venfy next-
leve] product

Fig. 1.18.1.
Advantages of Boehm spiral life cycle model :
This model tries to resolve all possible risks involved in the project
starting with the highest risk.
Little documentation is required as compared to waterfall model.
Efficient use of prototyping and component based design.
iv. Itisvery flexible model.
Disadvantages of Boehm spiral life cycle model :
i This model is not suitable for small projects.
i Thisis time consuming model.
i The cost of risk analysis is high which makes the model costly.
Advantages of spiral model over traditional iterative process model :

i, The risk analysis and validation steps eliminate errors in the early phase
of development.

L

i The model makes use of techniques like reuse, prototyping and
component based design

m. It becomes equivalent to another life cycle model in appropriate situations.
The model is not suitable for small projects as cost of risk analysis may
exceed the actual cost of the project.

Que LID. | Why spiral model is called a meta model ?
q .'_".'I .

1. The '-:ptral model is called meta model, because its each stage is followed
by explicit recognition of risk_

2

3

| 4

5.
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A cycle of the spiral begins by elaborating objectives such as performance
and functionality.

The next step is to resolve risks by information gathering activities such
as more detailed analysis, prototyping and simulation

Once risks have been asgessed, some development is carried out, followed
by a planning activity for the next phase of process.

The spiral model encompasses the strength of the waterfall model while
including risk analysis, risk management support and T
processes. AN

Que 1.(!0.1 Current trends in software engineering are moving

aﬁray from the waterfall model for large projects and moving I.o.wa.u'd
iterative methods such as the spiral model ? What are we gaining
and losing as a result ? Explain with suitable examples.

1.

10.

11.

12,

While in the spiral model, the customer is made aware of all the
happenings in the software development, in the waterfall model the
customer is not involved.

This often leads to situations, where the software is not developed
according to the needs to the customer.

In the waterfall model, when the development process shifts to the next
stage, there is no going back.

This often leads to roadblocks, especially during the coding phase.
However, in the spiral model, since there are different iterations, it is
rather easier to change the design and make the software feasible.

In the spiral model, one can revisit the different phases of software
development, as many times as one wants, during the entire development
Process.

This also helps in backtracking, reversing or revising the process.
However, the same is not possible in the waterfall model, which allows
no such scope.

Often people have the waterfall model or spiral model confusion due to
the fact that the spiral model seems to be a complex model.

It can be attributed to the fact that there are many iterations, which go
into the model.

At the same time, often there is no documentation involved in the spiral
model, which makes it difficult to keep a track of the entire process.

On the other hand, the waterfall model has sequential progression,
along with clear documentation of the entire process.

. This ensures one has a better hold over the entire process.
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m—‘ Explain iterative enhancement model in brief.

Thnwer |

p ¥

o

Advantages of iterative enhancement model :

L

Ol - H

L
v,

v

Disadvantages of iterative enhancement model ;

L

Define .-.mhnh‘_._{{mgn requirementis Design system
\ requirements / Lo mcrements architecture
l Develop syatem | Validate Integrate Validate system
mcrement / \ increment increment

1-23C (CSAT-Sem

It is a combination of benefits of waterfall and prototype model. [tis vopy
popular model used by industries. .
i ini ts, each increment addg
this model software 18 developed in increments, :
ls:me functional capability to the system until full system is developed

<ting result ac testing after each increment is easy ag
g;’ziembi:gfmnsi testing of waterfall mode! and prototyping used
in this model help in identifving the system requirements.
In this model a partial product is developed on few easily understa
requirements of overall requirements, and then a project contro ¥
developed which contain the entire task which have to be performed in:
final implementation.
This helps in finding out how far the product is from final prot?uct. his
produet is given to the user to work and slowly enhancement is done in
this product which increases its functionality

1

v

Final
System

System incomplete

Fig. 1.21.1, Tterative enhancement model.

That is why it is called incremental model. The model prioritizes
sysiem requirement and implements them in group.

The process is iterated until the control list is empty and fing
implementation of system is done

In thie model developer themselves provide specification so they have
good control over system development. |

Product delivered in parts so the cost of product is also distributed.
Easy testing as testing of the system is done after each increment.
User can see working of software in early stage.

User requirement become clearer.

Low failure risk.

Total cost of product development is high.

1-24 C (CS/1T-Bem-4)

Introduction

Well defined project planning is required for digt ribution of work.

i Testing each model causes extra cost

Que 1.22. | What are software process models ? Distinguish iterative

enhancement model and spiral model. | AKTU 201314, Marks 05

Answer |

Software process model :

1.

A software/system process model is a description of the sequence of
activities carried out in an software engineering project, and the relative
order of these activities.

2. It provides a fixed generic framework that can be tailored to a specific
project.
3. Project specific parameters will include :
a. Size (person-years)
b. Budget
¢. Duration
Difference:
8. No. Properties Iterative enhancement| Spiral model
of model model |
1 Handle large project Not Appropriate Appropniate
2 Cost Low Expensive
3. |User involvement Intermediate High |
4 Testing After every iteration At the end of ]
the each phas#
5. Overlapping phases Yes (Parallel No |
development exists)
6. | Objective Rapid development High
assurance

Qﬂal.ﬁﬂ. Define the term “software engineering”. Explain the

major differences between software engineering and other

traditional engineering disciplines.

[AKTU 2014-15, Marks 05|

Software engineering : Refer Q. 1.1, Page 1-2C, Unit-1.
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" re engineering and traditiong)

pifference hetween sofiwa

.

_: I
' gineering 1s ' Traditional engineering is based

1 |Software en . | on mathematics, science and
mputer scence, S
Pa?::t::lf:n Psuenc.e and “ empirical knowledge
in .
| discrete mathematics. | =
. _.1.——:;;_."';5 construct | Traditional engineers construet
2 »::tv‘m ol (abstract) artefacts. | real artefacts.

8 —TG coftware engineering, In traditional engineering, two

; rns | main concerns for a product are
there are o development | costof production and relizbility
and reliability which are | measured by time to failure.
measured by the number of
errors per thousand lines of |
source code. |

—_—

4  Software engineers often | Traditional engineers generally

! apply new and untested | try to apply known and tested

' elements in software projects. | principles and limit the use of

untested innovations to only

' ‘ those necessary to create a

i product that meets its
‘ requirements.

| Some traditional engineers solve
long-ranged problems that
ensure for centuries,

5. | Software engineers
| emphasize projects that will
| live for years.

Que L'li.l Explain Rapid Application Development (RAD) model.

|AETU 2012-13, Marks 05|

L Rapid Application Development (RAD) is a software development
methodology that uses minimal planning in favour of rapid prototyping.
2 Inthe RAD model, the functional modules are developed in parallel as

prototypes and are integrated to make the complete product for faster
product delivery,

3. RAD model distributes the analysis, design, build and test phasesintoa
series of short, iterative development cycles.
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Following are the various phases of the RAD model :

Business modeling :

a  The business model for the product under development is designed
in terms of flow of information and the distribution of information
between various business channels.

b. A complete business analysis is performed to find the vital
information for business.

Data modeling :

a The information gathered in the business meodeling phase is
reviewed and analyzed to form sets of data objects vital for the

b. The attributes of all data sets and the relation between these data
objects are identified and defined.

Process modeling :

a The data object sets defined in the data medeling phase are
converted to establish the business information flow peeded to
achieve specific business objectives as per the business model

b. Processdescriptions for adding, deleting. retrieving or modifying a
data object are given

Application generation : The actual system is built and codmg is done

by using autemation tools to convert process and data models into actual

prototypes.

Testing and turnover :

a. The overall testing time is reduced in the RAD model as the
prototypes are independently tested during every iteration.

b. However, the data flow and the interfaces between all the

components need to be thoroughly tested with complete test
coverage.

Team #2 Team #N

RAD model

Team #1

Business Business Business

madeling mode ing modehn,
Data

modelin, mod lun
Process Process Process
modeling modeling LT moxdeling
Application Application
e — B
generation
Testing & i Testing
Turmover T’m oy :
UImover turnover
R < b
| Component.1 Component. 2 Component N |

integration 2> App code/Software
Fig. 1.24.1.
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What are the characteristics of & software pi al
ﬁ L m EITU 2016-17, Marks 1

Following are the software B
1 Understandability : To what extent is the process explicitly defined
. i to understand the process definition ?

process characteristics :

and how easy
2 Visibility : Do the process activities give clear results so that the progress
of the process 18 extremely visible ?
2 Robustness : Canthe process continue in spite of unexpected problems ?
4 Reliability : Is the process designed in such a way that process errors
are avoided or trapped before they result in produet errors ?

5. Maintsinability : Can the process evolve to reflect changing
organizational requirements ot identified process improvements ?

6. Rapidity : How fast can be the process of delivering a system from a
given specification be completed ?

7. Supporiability : To what extent can CASE tools support the process

activities 7

‘ VERY IMPORTANT QUESTIONS

Following questions are very important. These questions
‘ may be asked in your SESSIONALS as well as
UNIVERSITY EXAMINATION. R

Q. 1. Discuss software engineering and its components.
AEE ReferQ 1landQ 1.2

Q.2. What is software crisis ? Discuss main reasons and results
of software crisis.

AmE Refer Q. 1.7

Q.3. Differentiate between software engineering process and
conventional engineering process,
AWE, Refer Q 18

Q. 4. Write short note on waterfall model.
Ang Refer Q. 112

1-28C (CS/IT-Sem-4) :
ntroduetion
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Q.5. Explain spiral model.
Ang Refer Q. 1.18.

Q.6. What are software process models ?
ARE Refer Q. 122

©00




[ PART-1 |

Requirement Engineering Process : Elicitation, Analysis,
Documentation, Review and Management of User Needs,
Feasibility Study.

2.2 (CS/IT-Sem-4) Software Requirement Specifications (SRS)

Software Requiremem_--

UNIT Specifications (SRg)

. CONCEPT OUTLINE : PART-1

—

— ¢ Requirement elicitation : It is the process during which

software requirements are discovered, expressed and revealed

from system requirements. N . .
¢ Requirement analysis : It is the activity during which the |

Part-1 (2-2C to 2-9)

2 - s : during elicitation are analysed for conflicts
Requirement Engineering Process ;ﬁl;uigtil?:g: ﬁiﬁ:ﬁ:&xﬁ, missing requirements.
e . Docu.ment;ltion : It is the activity which is written at the end
Analysis : of requirement elicitation and analysis. |
Documentation * Feasibility study : It is to determine w];uether developing the i
Review and Management of User Needs product is financially and technically feasible .
Feasibility Study -

A. Concept Qutline : Part-1 ......cccnn..... NUTREROR = |

B. Long and Medium Answer Type QUestions .............ccccccocvvevrenn. 2-90 Questions-Answers

| Long Type and Medium Answer Type Questions
Part-2 (2-10C to 2-300) [T Anwar Ty po ey = .coame

Information Modeling ® Data Flow Diagrams Que 2.1, | Discuss the significance of requirement engineering.
Entity Relationship Diagrams  * Decision Tables Also, write the various steps of requirement engineering with proper
SRS Document * [EEE Standards for SRS explanation.
A, Concept Outline : Part-2 ..........ccsmsisisssmmisssssiiassinsisinss | 3-T0M Answer —’
B. Long and Medium Answer Type Questions .............oooveeen. 2-100 Significance of requirement engineering :
1. Requirement engineering is the process of determining user expectations
Part-3 (2-30C to 2-40C) for a new or modified product.

2. These user expectations, called requirements, must be quantifiable,
relevant and detailed.

Software Quality Assurance o Verification and Validation

SQA Plans * Software Quality Frameworks 3. Insoftware engineering, such requirements are often called functional
{* ISO 9000 Models « SEI-CMM Models - specifications.
\____‘—-—\_
B 4. Requirements analysis is an important aspect of project management.
B. L:ﬂﬂé’pr‘?urhnle Part-3 L —————— 5. Requirements analysis involves frequent communication with system
+Long and Medium Answer Type Questions ... 2-30C users to determine specific feature expectations.

6. Itsgoalisto create a requirements specification that is complete, correct,
and understandable to both customers and developers.
2-1C(CSNT-Sem-4)
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. II.B E N — ———
Software Engineer™® .
= it G S nin Fig. 3.1.1.
Suepe & ists of four steps as Sho™
, cons IR
This process s
Problem —
ment
3 ‘-qmrvmi‘ﬂ‘-‘
{ [Requirements|
Elicitation
’ —_
" Requ- Requlrem_enls
[ irement | | Analysis

\ Enginee feqmrements
\ T8 / Documentatiun——‘
5 I equirements
SRS Review

rucial process steps of requirement engineering.

Fig. 2.1.1.C
Requirements elicitation :
a Ths is also known as gathering of requirements.

b Here, requirements are identified with the help of customer and
- existing systems processes, if available. :

ii. Requirements analysis :

8

a
defects, omissions etc.

b, We describe requirements in terms of relationships and also resolve

conflicts, if any
iii. Requirements documentation :
This is the end product of requirements elicitation and analysis.

b. The requirement documentation is very important as it will be the

foundation for the design of the software.

¢ The document is known as software requirements specification

(SRS),
iv. Requirements review :

a The review process is carried out to improve the quality of the SRS.

b. It may also be called as requirements verification.

c.  For maximum benefits, review and verification should not be treated
as a discrete activity to be done only at the end of the preparation©

SRS.

d It should be treated as cont INuous activity that is incorporated int0

the elicitation, analvsis, and documentation.

The requirements are analysed in order to identify inconsistencies,

24C fCMT-StﬂII-‘I Software R‘?quir("mf‘ﬂt SP"CIFICltmm (SRS,

Que 2.2. I What is the significance and use of requirement
engineering 7 What are the requirement validation techniques ?

Answer l

Significance of requirement engineering : Refer Q. 2.1, Page 2-2¢.

Unit-2.

Use of requirement engineering :

Requirement engineering is used in :

1. Determining the feasibility of producing a particular produect as part of
the product line.

2. Determining the production, testing, and deployment of the particular
product.

3.  Determining the evolution of the product line (that is, the incorperation
of changes) that results from that product development. Product-specific
requirements often “grow up” to become product line requirements if
they can be slightly generalized or if they pop up in more than one
product. That is the primary mechanism for the evolution of software
product lines over time.

Requirement validation technique :
1. Test case generation : In this technique, the various tests are developed

for requirements. The requirement check can be carried out with
following :

a. Verifiability : Is the requirement realistically testable ?

b. Comprehensibility : Is the requirement properly understood ?

c.  Traceability : Is the origin of requirement clearly stated ?

d .!ldnpt.abih'ty : Can a requirement be changed without a large
impact on other requirements ?

2. {\utomated consistency analysis : If the requirements are expressed
in the form of structured or formal notations; then CASE tools can be
used to chelck the consistency of the system. A requirements database is
created using a CASE tool that checks the entire requirements in the
l_iﬂtlb?.se using rules of method or notation. The report of all
inconsistencies is identified and managed.

3. thtyping : Prototyping is normally used for validating and eliciting

] - This helps to interpret assumptions

andprondeanapmfﬁedblcknbouttherequirementstothe

user. For example, if users have approved a Prototype, which consists of
gra'plncnl user interface, then the user interface can be considered

W

Que 2.3, | What is requirement elicitation ? Explain in detail the
rocedure and problems in requirement elicitation.
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n is the activity during which sqfy

: jeitatio
equirement elicit 3
1 :loqc:] e opltl ATE discovered. expressed, and revealed from "ht:’
rpquirt’ml’“l""

Its source may be system requirement documentation, customep &

5 market analysis.
3 Various technologies are used to involve the user on the basis of Jeye of
involvement requl.l'?d
Elicitation procedure : A general elicitation procedure contain followiq '
steps
i Identifying relevant source of information i.e.,
& User b. Customer c.  Domain experts

9  Determining what information is needed by asking questions.

3. Analyzing the gathered information, looking for implications
inconsistencies, or unresolved issues. d

4 Confirming our understanding of the requirements with the user.

5 Creating requirement statements.

Problems in requirement elicitation :

User is unable to explain his requirements.

Less knowledge of technology and may not consider what is possible.
Use of different language by developer and user.

Lack of skills in developer.

User is not providing some information due to some reason.

L

Requirements are coming from different sources.

Que 2.4, I What is system documentation ? Explain in detail.

I System documentation is written text or illustration that either explains .

how system operates or how to use it.

2 Syztem documentation includes all the descriptions, graphics, programs
and instructions pertaining to the design, ati 'ma‘
oy rtaining de; implementation, and o0

"The five types of documentation manuals required by a system are :

i  System design documentation : .

a  The purpose of this docum tioni
entation i i i
the system at a top level. Aiegeiriy it o"
b. i:.s contents can be derived from the end products of analysis phase-
¢ System design documentation consist of the following :

2-5 C (CSAT. :
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iv.

Software Hequirement Specifications (SHS)

Formulation of the problem

Feanibility issue
(Overview of the system, its sub system and their interfaces

I
'
3
4 Output report and screen displays
Input and source documents

6. Datadictionary

Software documentation : Software documentation consist of

following
a. Hardware specification : Description of equipment, peripheral

devices, communication hardware.

b. System software specification : Description of the operating
system, all other system software such as DBMS, screen formatter,
f;)rms generator and communication software.

Application software specification : Description of each

application program.

d. Filedesignor database design : Descniption of each file used in
system, its access method and its organization.

Operation documentation : Its goal isto help the operation staff. run

er, distribute the output, and handle the errors

programs in proper ord : 1
which come during execution of programs. It consists of the following .

Multiple system flowcharts with supportive narratives :
Description of each program, its purpose, and the execution of the
program.

b. Operation procedure for each program : Description of input
required and its format, file required, output produced, error
conditions and operators required etc.

User reference documentation : It consists of the following :

Objectives of documentation : It provides outline of the purpose

and use of the document.

b. Input documents : It covers complete list and samples of all the
input documents used by the system.

c. Output reports and screen display : It contain the complete list
and sample of all reports, with their frequencies and distributions,
and examples of screen displays.

d.  Processing logics and error conditions : It provide outline of
processing logic for each output report, error condition etc.

System maintenance staff documentation : It is the list of computer

department staff members who would be contacted in case of any problem

that the user cannot rectify.

C.

a.

| Write short note on review and management of user
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Bmewer |

Review of user needs

[t is a manual process that
urﬁaﬂlmhon.\

Thev check the requirements .
. «s may be managed in the same way as Program,

for anomalies and omissions,

i The review proce

}nspe(‘t‘!lﬂn-‘ - .
Alternatively, it may be organized as a broader activity with differepy
™., o ! ~

people checking different parts of the document.
Following activities are performed in user needs review :

1. Planareview
7. Rewview meeling
Follow-up actions
Document after review
Understandability

Checking for redundancy

e Lo

e

Completeness
Consistency
. Adaptability
10, Conformation of standards
Management of user needs :

I. Management of user needs is the process of documenting, analyzing,
tracing, prioritizing and agreeing on requirements and then controlling
change and communicating to relevant stakeholders. It is a continuous
process throughout a project.

o e =

2. A requirement is a capability to which a project outcome (product or
service) should conform.

3 The purpose of management of user needs is to ensure that an
organization documents, verifies, and meets the needs and expectations
of its customers and internal or external stakeholder.

4. Following activities are performed in management of user needs :

Investigation
Feasibility
Design

Requirements change management

a
b
&
d  Construction and test
e
{ Release

involves people from both client and m“‘-faqq:

qaftware Requirement Specifications (SRS)

28C [(.’MT-*H’I")

Que 2.6 I What do you mean by feasibility study 7 Explain
types of feasibility and important steps that are carried out
the feasibility study phase. during

Tnawer |

1. Feasibility study is the analysis of risks, costs and benefits relating to
‘ €conomics, technology and user operations

9 The output of feasibility study is a document known as feasibility study

report. ; y
3. The report must answer the following key questions

i Will the new system provide a better way to do jobs ?

i What the proposed system will do ?
What will be the estimated cost of proposed system ?
iv. What will be the benefits from proposed system ?

4 There are several types of feasibility depending on the aspect they covers.

Some important feasibility is as follows :

a. Technical feasibility : The technical feasibility =tgdy basically
centers on alternatives for hardware, software and design approach
to determine the functional aspect of system.

b. Operational feasibility : Operational feasibility is a measure of
how people are able to work with system. This type of feasibility
demands if the system will work when developed and installed.

e. Economical feasibility : Economical feasibility is a measure to
find out whether it is economically worthwhile to invest in the
project. Cost benefit analysis is carried out to determine economical
feasibility.

The feasibility study involves following eight steps :
Form a project and appoint a project leader.

Prepare system flow chart.
Enumerate potential candidate system.
Describe and identify the characteristics of candidate system.

Determine and evaluate performance and cost effectiveness of each
candidate system.

LB ol

Weight system performance and cost data.
7. Select best performance system.
8. Prepare and report final project directive to management.

e2.7. | Explain the cost benefit analysis to determine the

economic feasibility on the basis of direct cost, indirect cost, tangible
benefits and intangible benefits.
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I ? fi ] i necessary 10 determine the economie
i  The cost bepefit analves 1
soaaibility

. objective of CORt benefit analysis 18 to find out whether jt j5
) m.:.u{ wﬂ:ﬂh"hllr 10 invest in the project o |
iii. If the return on the investment 18 good then the project is congidered
economically worthwhile _ = |
v Cost benefits analyis is performed by first listing all the costs associated
he project -
L (;:tbe:eﬁfcndyd-unmbﬂldtoﬂ:mmtmstofd,m
‘ cost / tangible cost and indirect costs / intangible cost

o The direct cost / tangible cost : _ _
The direct cost 1s directly associated with the pr,ued n_u:h as
cost of buying the equipments (hardware like printer,
computers, disk drive etc |, software, salary to stafl.
i Cost involved in preparation of physical location such as air
conditioner, lights, wiring etc.
iii Operating cost such as use of paper, pen drives etc.
b The indirect cost / intangible cost :
. The indirect cost is not directly associated with project, itis a
result of operations that are directly associated with system of
& given project
i It is often referred as overhead
i Indirect cost invalves time spend by user in discussing problems
with system analyst, gathering the data about the problems
etc
2 Cost benefit analysis on the basis of benefits : The benefits can
also be broadly classified as tangible benefits and intangible benefits.
a Tangible benefits : The tangible benefits are directly measurable.
They are
Decreasing salary cost by automating manual procedure.
Preventing costly but frequent errors.
Sending bills early in the month.
Increasing control over inventory level.
Increase in production.
b. Intangible benefits : The intangible benefits are not directly
measurable. They are
L Betier service to customer.
i Superior quality of product.
i Upgrading or creating new customer services.
iv. Developing a new image in the market.
v Reducing repetitive or monotonous work for employee.

tExmEm

( T Sem-4) St ware Bequirement Spsciflwations (SKX
21001 0
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| PART-2 [

wdeling. Data Flow Diagrams, Entity Relationship
:!;:',:x:‘nm. Mmm Tables, SRS Document, IEEE
Standards for SRS

informa

T CONCEPT OUTLINE : PART-2
« Information modeling has various methods

. Informal approach

i Formal approach

g Obect-onented approach

v Structure analysis and design techmiques

v Problem statement language

« SRS is a specification for a particular software product program
or set of programs that performs certain function o a specific
requirement.

e

Long Answer Type and Medium Answer Type Questions

m What are the different approaches for information
modeling ? Explain each in brief.

Following are various approaches used for information modeling :
L. Informal approach :

a Ininformal approach, no methodology is used. In this approach no
formal system model is built.
The problem and the system models are essentially built inte mind

:ll;:z;a}.‘lfvstmddirenlytrnmhled&omthemindoﬂhmhim
5.

2 Fmﬂnppmmh!muww:

a In structured analysis techniques, we use functional based
decomposition while modeling the problem.

b.



2-11C (CRT-Sapy

Software Engineering

function performed n the problem domajy, ang

b It focuses on the d produced by these functions

data consumed an
3 ling:
i ect-oriented mode |
= Obje;h biect -oriented modeling uses approach in which problom i
’ : lcii['lv:ed with respect to objects.
. ydeling a system is viewed as a set “f“hjer_»u

object-oriented me
. :mi :t ‘:;d analysis and design technliques l‘SADT) . | 'I
Structured analysis and design techniques (SADT) is designed fq';
information processing systems.
b. A modelin SADT s a hierarchy of d’iagra.ms that supports a top.
 down approach for analysis and specification.
¢ Its specification language is & combination of graphical l&nguaga
and natural language.
5 Problem statement language (PSL)/ Problem statement analyzep |
(PSA): .
s The problem statement language is :.iesigned to specify the
requirements of information systems. It is a textual language. }
b In PSL, the system inputioutput flow deals with the interaction of
data system with the environment and specifies all the inputs
received and all the outputs produced. §
¢ PSA operates on the database of information collected from the'-q
PSL description of requirements.
6. Entity relationship modeling :
a  Ifthe application is a database application, the entity relationship |

(ER) approach can be used effectively for modeling some parts of
problem.

a

b The main focus of ER modeling is the data items in the system and
the relationship between them.

c. It aims to create conceptual schema for the data from user
perspective,

Que 2.9, ' What is a data flow diagram ? Explain rules for drawing
good data flow diagrams. |

1. A dataflow diagram (DFD) is a graphi ;
phical representat
data through a system. presentation of the flow of

A Dm also known‘a.s ‘bubble chart’ has the purpose of clarifying system
requrements and identifying major transformations.

It is a graphical tool because it presents a picture,

2-12 C (CS/1T-Sem-4) Qo

} The DFD may be used to represent a system or software at any leve] of
abstraction. DFD) may be partitioned into levels that represe nt increasing
information fow and functional detail

ftware Requirement Bpecifications ISKS)

Four simple notations are used to complete a DFD which are as follows

i, Datafow : The data flow is used to describe the movement of information
from one part of the system to another part. Flows represent data in
motion. It is a pipeline through which information lows

ii. Process : A circle or bubble represents a process that transforms
incoming data to outgoing data. Process shows a part of the system that
transforms inputs into outputs.

iii. External entity : A square defines a source or destination of system
data. External entities represent any entity that supplies or receive
information from the system but is not a part of the system.

iv. Data store: The data store is used to collect data at rest or a temporary
repository of data. It is represented by open rectangle.

General guidelines and rules for constructing DFDs :
Choose meaningful names for processes and external entities

N

Number the processes.

Avoid complex DFD.

Remember that a DFD is not a !'low chart.

All names should be unique.

Make sure the DFD is internally consistent.

Processes are always running, they do not start or stop.

All data flows are named.

Numbers of processes at each level should be small (not more than 7!

. A process numbered in a2 DFD is leveled into n processes then each new
process is numbered p.1, p.2,.......p.n, respectively.

All data flows entering or outgoing from context DFD process should
also be maintained in its leveled DFD.

12. It should not contain loops.

© @ e ;e w

[
=

—
—

13. It should not contain crossing lines.

Que 2,10.

system.

Develop a level-1 DFD for the library management

OR

What is a data flow diagram ? Explain rules for drawing good data
flow diagrams with the help of suitable example.

| AKTU 2018-14, 2016-17; Marks 10|
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Data flow diagram and its rule : Refer Q. 2.9, Page 2-11C, Unit.2,
Example : Level-1 DFD for Jibrary management system ;

Book requost
by the user

Bimln

I
Shelves
o

Title and author of
requested book name
of the user

Book
reception

Last of authors

Title

Book title

Last of titles user name

List of books borrowed

—
List of to

Display of
List of titles the list
referring to of titles
the topic

by the user
Fig. 2.10.1. A DFD describing a simplified library information system.
In this DFD, we have assumed two processes :
1. Deliver a book :
a.  User requests a book.
b. Retrieve the data from database i.e., shelves, list of authors and list
of titles.
¢ Book issue and update the borrow list.
2 Search by topics :
a  User requests a topic.
b Retrieve data from database i.e., list of titles and list of topics.
¢ Display the list of titles which are referring that Lopic.

Que A111| What is u flow chart ? How is the flow charting
techniques useful for software development 7

4 Debugging : The errors in a program

5. Communication : A flow chart

chart with example,

g-14C I('MT"""“4) Boftware Hequirement Specifications (BKS)

Dawwor |

A flow chart 8 type 0
proceas, whowing the steps a8
connecting them with arrowi
tation illustrates a solution model to 2 given

{ dingram that represents an algorithm, workflow or

boxes of various kinds, and their order by

This dis:grammatic represen

roblem.

pl’-‘low charting techniqué is useful for software development in following

wiays .

1, Synthesis: Flow charts are used as working models io desigming new
program and software gystems.

2 Documentation : Program documentation {.‘J'}ﬂmw of activities, such
as collecting, organizing, storing, and maintamning all related records of
a program.

3. Coding: Flow charts guide the programmer i.n writing the actual code

to give an error-free program

in a high level language, which is su
developed expeditiously.
are detected only after its

execution on a computer. These errors are called bugs and the process
of removing these errors is called debugging. In the debugging process,
a flow chart acts as an important tool in detecting, locating, and removing
bugs from a program.

is a pictonal re presentation of a
program. Therefore, it is an excellent commumnication technique to
explain the logic of a program to other prng‘rammers.’peaple.

6 Analysis : Effective analysis of a logical problem can be easily done

with the help of a related flow chart.

7. Testing : A flow chart is an important tool in the hands of a
programmers, which helps him in designing the test data for systematic
testing of programs.

h"‘“* Distinguish between a data flow diagram and a flow
[AKTU 2012-13, Marks 05)
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Data flow diagram (DFD)

Flow chart

1 | Data flow diagram presents
the flow of data.

T
Flow chart presents steps t,
complete a process.

9 | Data flow diagram describes
the path of data from

externsl source to internal
sLore or Vice Versa.

T —
Flow chart does not have any
input from or output to externa]
source.

3. | The processing of data is
taking place in a particular

order or several process are

The timing and sequence of the
process is aptly shown by a flow
chart.

; taking place simultaneously
15 not described by a data flow
l diagram.
l 4 | Data flow diagram defines | Flow chart shows how to make a
| the functionality of a system. | system function.

5. |Data flow diagram is used
| to describe the path of data
that will complete that
process.

Flow chart is used in designing a
process.

6. | Types of data flow diagrams
are as follows :

| & Physical data flow diagram
b. Logical data flow diagram

Types of flow chart are as
follows :

a. System flow chart

b. Data flow chart

c. Document flow chart

d. Program flow chart

DFD example for student administration :
Enrollment

j

i

Software Requirement Specifications (SRS)

2-16 C (CSAT-8em-4)

Flow chart example for software installation :

Display license
agreement

Select destination
folder |

Yes

Free some
space

Copy files

Que ﬁ_ 18, ] What is entity relationship model ? Describe components
of ER model.

=
Entity relationship model diagram :

Itis a detailed logical representation of the data for an organization and uses
three main constructs i ¢, data entities, relationships, and their associated
attributes.

L Entities:
An entity is a fundamental thing of an organization about which data

may be maintained. An entity has its own identity, which distinguishes
it from other entity.

2 Relationships :

A relationship is a reason for associating two entity types.
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a2 Attributes:
Each entity type
a property of ¢
organization Fol
attributes .
STUDENT: S
EMPLOYEE : Employee_ID, Employee_Name, Address

Components of ER diagram :

has a set of attributes associated with it. An attribyge
haracteristic of an entity that is of interest ¢,
lowing are some typical entity types and their assog

tudent_ID, Student_Name, Phone_Number

S. No.| Component name | Symbol

1 Rectangles

Represents entity sets

9. |Ellipses Represents attributes

_

-

O Represents relationship
sets

-

3 Diamonds

Links attributes to entity,
sets and entity sets to
relationship sets

4 Lines

Represents multivalued

5 Double ellipses
attributes

=~ | Represents denved

6 Dashed ellipses -
" “ | attributes

=]

Represents weak entity
sets

7 Double rectangles

Represents total
participation of an entity
in a relationship set

Fig. 2.18.1. Components of E-R diagram.

r

8. Double lines

Que 52.14. | What are the advantages and disadvantages of ER
diagram ?
Advantages of ER diagram :

L Itiseasy and simple to understand with minimal training. Therefore the

model can be used by the database designer to communicate design 9
the end user |

Software Requirement Specifications (SRS)

2-18C (CSAT-Sem-4) rem

It has explicit linkages between entities.

i
el it is possible to find a connection from one node to all

i Inthe ER mod
the other nodes.

Disadvantages of ER diagram :
Limited constraint representation.
i Limited relationship representation.
i Norepresentation of data.

iv. Loss of information.

ﬁi 5. | How is a data dictionary useful during software
£ _u_-'».u" s
development ? [AKTU 2012-13, Marks 05|

OR
What is a data dictionary definition ?
i. Data dictionary :

s Datadictionaries are simple repositories to store information about
all data items defined in DFDs.

b. At the requirements stage, the data dictionary should at least define
customer data items, to ensure that the customer and developer
use the same definitions and terminologies.

¢. Typical information stored includes :

1. The name of the data item is self-explanatory.

2. Aliases include other names by which this data item is called
for example, DEO for Data Entry Operator and DR for Deputy
Registrar.

3. Description/Purpose is a textual description of what the data
itern is used for or why it exists.

4, Related data items capture relationships between data items
for example, total_marks must always equal to internal_marks
plus external marks.

5. Range of values records all possible values, for example, total
marks must be positive and between 0 to 100.

6. Data flows capture the names of the processes that generate
or receive the data item.

7. If data item is primitive, then data structure definition/form
captures the physical structure of the data item.

8 If the _dnta is itself a data aggregate, then data structure
definition/form captures the composition of the data items in
terms of other data items.

d  The mathematical operators used within the data dictionary are
defined in Table 2.15.1.
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- Table 2.15.1. Data dictionary not

-
[Notation | Meaning
a _b—- | _JErLe..qs of data elements a and b
r=a+ 1 5 ala e ents

| oz En;uaisl.? of erther data element a or b

x = la/b]
|xr=a x consists of an oplio_naida_taiegt_a B
} z=ylal | = consists of y or more mmeWta
= -m .+ consists of 2 or fewer occurrences of data element o
[z = vialz T Tc?nsis_ts_af;me occurrences of data element a which

are between y and z

¢.  The data dictionary is used to :

i Create an ordered listing of all data items.
(reate an ordered listing of a subset of data items.
Find a data item name from a description.

T g R

Design the software and test cases.

Que 2.16. | What is data modeling ?

Anwer |

1 Data modeling is the formalization and documentation of existing
processes and events that occur during application software design and
development.

2 Data modeling techniques and tools capture, and translate complex

system designs into easily understood representation of the data flows
and processes, creatin

engineering,
3. Adeta model can be thought of as a diagram
adi '
the relationships between data. o lomehaxt that lusieieg
4 .
l‘her:‘ :;e;:rf;:ll d:lﬂ‘erem approaches to data modeling including :
‘onceptual data modeling : It identif; hi .
relationships between different entities e the Kirberkleng
b, Entelfprise data modeling : )
modeling, but addresses the
business.
¢.  Logical i i
auﬁbmesd:.r:; :l?a:i::h‘j];g Ilf-, lll;ufirates the specific entities,
—— Volved in a busipes i
s th;:: ﬁ :l*:t.b:!lﬁ for the creation of the physi::l;lzsa:iam ;:::I "
’ odeling : It represents an applicati |
pplication and database

specific implementatign of

# logical datg mode]
Que 2,17, , What is decision table and decision ¢ ?
ree

i1

%ISC(CMT-SBQ.Q_.

ation and mathematical operatorg

g a blueprint for construction and/or re- y

l_t 1s similar to conceptual data
unique requirements of a specific

2-20C (CBAT-Sem-4) Software Requirement Specifications (SRS)

Haswer |

Decision tables :

A decision table is a tabular representation of conditions and actions

é' It is used when the process logic is very complicated and involves multiple
' ditions. . .
3 :f 1':—, not possible to represent the process logic efficiently with structural
English.

i ts of decision tables are N
* :.‘he néf::dli’::o:s stubs : It lists all the conditions relevant to the decision.

b. Actionstubs:Itlists all the possible actions that will take place for
a valid set of conditions. _ - |
c. Rules: It specifies which set of conditions will trigger which action.
Decision tree: _
1. A decision tree is a graph that uses a branching method to illustrate

eve ssible outcome of a decision.
2. Decgigz irees are similar to decision tables, but they are more graphical

and they resemble a tree.
3. It is drawn sideward, with the root of the tree at the left-hand and the

leaves at the right hand. ‘
4 There are three types of nodes in a decision tree which are

a.  Decision nodes
b. Chance nodes
¢. Terminal nodes

Que 2.18. | Define the decision table. Discuss the difference between
[AKTU 2014-15, Marks 05|
[AKTU 2015-16, Marks 10|

decision table and decision tree.

Decision table : Refer Q. 2.17, Page 2-20C, Unit-2.
Difference:

S.No. Decision table

Decision tree

1. | We cannot call decision tree | We can call decision table from a
from decision table. decision tree.

2. |But in a decision tree we | In decision table we can include
cannot include more than one | more than one 'Or’ condition.
‘Or' condition.

3. | Decision tree is being used | Decision table is being used
whenever there are more | whenever there are small
numbers of properties. numbers of properties and for
| simple logic. J
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— Develop a context-level model for the library system

Add book
Request details
/’_,f
Student [I
\

Fig. 2.19.1. Context-Jevel model for library management system.
In this DFD, we have assumed a process library software which perform
following activities :
a  Student requests a book.

b Book issue to student.
¢ Administrator can add and check the book details.

m Draw a DFD for result preparation automation system

of B. Tech. course of any university. Clearly describe the working of
that system. Also, mention all assumptions made by you.

Level-n DFD
Data entry Marks entry
operator operator
Subject info
Student info Marks
entry entry
Administrator
User account
maintenance
Student info Marksh,
eels Stud.enu
o pemersted  generated reports ?mr?:::: N
Fig. 2201, 0-Level | PD or contel
Tesult management system,

Software Requirement Specifications (SRS)
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The Level 1 DFD is given below :

Enter user i,
passworid, role

Administrator — User
info entry ik

Fig. 2.20.2. Level 1 DFD of result management system.

In this DFD, we have assumed following process :
a. Marks information management :
i  Clerk insert marks of student in marks detail database.
i Retrieve student performance report according to database i.e.,
marks detail, student detail and student subject choice detail.
b. Student information management :
i Data entry operator inserts the student info entry and maintain
the student detail database.
c.  Subject information management :
i  Dataentry operator inserts the subject info entry and maintain the
subject info database.
d  Student subject choice management :

i Data entry operator inserts the subject choices of student and
maintain student subject choice detail database.
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on from the database 1.e.. subject info,

Software E

Retrieve the informat:
student detail
o student info report to report generation process.

i Giveth
¢ Report generation

i
marksheet

Report of student will be generated.

{ Login
\  Insert user id, password, role for login successfully.

i All entries are matched from the database i.e., user account infp,

g User account management :

Administrator enters user info entry in database i.e., user account

info

@e!.lll Why requirements are hard to elicit 7 Explain
requirements elicitation technique; use case diagram using example
of banking system. [AKTU 2013-14, Marks 10|

Ammwer |

Because of following reasons requirements are hard to elicit :

1 Lack of technical knowledge and unawareness of the technical aspects
of the system from the stakeholder's side.

2 Some times stakeholders may demand unrealistic things and they do
not know what they are exactly expecting from the system.

3. Stakeholders express their requirements in the most general terms, it
is difficult to find the technical aspects of the system from the general
terms.

4. Diﬁ'grem people expect different services from the proposed system
requirements, engineer has to discover the good sources of requirements
and commonalities,

(-]

Business procedures, political influences and the budget matters where
the clear analysis is required.

'Ihe_ use case diagram for banking system explaining the requirements
elicitation technique 1= as follows :

2-23C (CSAT-Sem.q
—

Insert the student info report, student performance report, anq "

Software Requirement Specifications (SKS)
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_—

manages the sta

. System |

f"""/

— maintains the
weekly records
manage r\

%
6 passes loan transaction

authenticate 7
deposit
user -

stafl - =
<sine ude»»/"_- <c<includes> |./
ﬂ =~ Join ace /
creates acc holder
g ZZextend>>
7
\————b updates view acc
passbook details

provides passbook

request to create ™
an acc

it

20

security guard
employ

287 NN

.'

guards the
hank

Fig. 2.21.1.

Que 2.22.' What is Software Requirement Specification (SRS)

document ? Describe the goals of SRS. Also, give its importance.
OR

Write short note on SRS document.

Answer l

1. Software requirement specification is a communication tool between
stakeholders and software designer.

2. The SRSis a specification for a particular software product, program or
set of programs that performs certain functions in a specific environment.

AKTU 2013-14, Marks 05/

1t serves a number of purposes depending on who is writing it.

First, the SRS could be written by the customer of a system.

Second, the SRS could be written by a developer of the system.

The two scenarios create entirely different situations and establish

entirely different purpose for the document.

a.  First case, SRS is used to define the needs and expectations of the
users,

b. The second case, SRS is written to serve as a contract document
between customer and developer.

> ;o @
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g The SRS document should view the system to be developed as a black
box, and should specify the externally visible behaviour of the system

For this reason, the SRS document is aleo called as black box speaification

Goals of SRS document - 5.
1 Fpedbﬂfk to customer.

9 Problem decomposition 6.

f a system.
. ficabon. a
3 Input to design speci | — .
4 Production vahdation check sfication : 1_J-w f v .-
ance of software requirements specifi X ¥ -t ;
importance o the time and effort required by developey, 5 iz W R E‘
1 AnSRS dn('um::‘; ;noals and also minimizes the development cost. 2 —ere{ . z
to achieve desi o s t with 8
lication will interact with system T ‘ .
2 A good SRS defines how an all-::man users in a wide variety of real. _3._...4-4_‘-‘!‘"_;1-—*-
hardware, other programs ors]

world situations. . e
3 Parameters such as operating speed, response c:.1m.<:, av?dabﬂlty,
" portability, maintainability, footprint, security an speed of recovery -

from adverse events are evaluated. :

m.ml.mmwkmmﬁnmhmumﬁnﬁqamafm

Que 2.24. ] Discuss the organization of a SRS. Also, write important
issues of this organization.

: Discuss the advaniages of Software Requirements
é ue ”g.'.tiﬂ'l (SRS) documents. Why is SRS known as the black bou\i
specification of a system 4

—"__I!'_.- g

Mmm of SRS document : 1
A SRS document provides a reference for validation of the final product.

Define IEEE standard for SRS. [AKTU 2013-14, Marks 05|

L

rganization of SRS :

1 i Organization of the SRS document depends to a large extent on the
2 Ahigh quality SRS document is a prerequisite to high quality software, system analyst himself, he is often guided by the policies and standards
3 Ahigh quality SRS document reduces the development cost. followed by the company. )

ii. Also, the organization of the document and the issues to a large extent
4 Reduce the development effort depend on the type of the product being developed.
5. Provide & basis for estimating costs and schedules. iii. However, irrespective of the company principles and product type, the
6. Serve as a basis for enhancement. three basic issues that any SRS document should discuss are :
7. Provide a baseline for validation and verification. a. Functional requirements,
Black box specification : b. Non-functional requirements, and

1. SRS document should only specify what the system should do and refrain

¢.  Guidelines for system implementation.
from stating how to do these. 3

. IEEE standard of SRS :
2 This means that the SRS document should specify the external behaviour B i  Introduction
of the system and not discuss the implementation issues. &  Purpose
3. This view with which i i ion i i
T a requirement specification is written has been b. Document conventions
4 TInPig 2.23.1 the SRS doc ) ¢. Intended audiences
. ument describes the output produced for the .
dlrf::lrent types of input and a description of the processing required to d. Additional information
prthuce the output from the input (shown in ellipses) and the internals e. Contact information/SRS team members
0l the system (shown as a rectangle) are not discussed at all. f. References
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Overall description

a  Product perspective

b.  Product function |
User class and charactenstics

C

d  Operating environment
e. User environment

{  Design/implemen
g Assumptions and dependencies
External interface requirement
a User interface

b. Hardware interface

¢. Software interface

d Communication protocols and interfaces

iv. System features

a  System features part A:
1. Description and priority
2. Action/result
3 Functional requirements
b. System features part B :
1. Description and priority
2. Action/result
3. Functional requirements

Other non-functional requirements

a  Performance requirements
b Bafety requirements

¢ Security requirements

4 Software quality attributes
¢ Projeet documentation

{. User documentation
Other requirements

tation constraints

2-27C (CS/IT-Sey

Appendix A Terminology/Glossary/Definitions list

Appendix B: To be determined

Important issues of organization :

1

Without developing the SRS

2-28 C (CS/1T-Sem-4)
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4 Without SRS document, it will be very much difficult for the maintenance
engineers to U nderstand the functionality of the system

4 It will be very much difficult for user document writers to write the
user's manuals properly without understanding the SRS document.

Que 2.25. I List five desirable characteristics of good SRS document.

Answer I

Software requirement specification has following main quality characteristics :
i. Complete:
a SRS should be complete.
b. Itdefines all situations that will be encountered and system capability
to address them.
ii. Consistent :
a. It should be reliable.

b. Its capability function and performance level should be well-
matched.

iii. Accurate : It should specify the system capability in real world
environment and its interaction with real world environment.

iv. Modifiable : Logical and hierarchical structure of SRS should facilitate
easy modification on requirement.

v. Valid : A valid SRS is one to which developer and customer can
understand well that is why it is written in natural language.

vi. Verifiable: A verifiable SRS is reliable from one level of abstraction to
another.

Que 2.26. | What are the main activities of requirements analysis

and specification ? Also discuss the desirable characteristics of good

SRS document. [AKTU 2012-13, Marks IOI

g

Activities : The main activities carried out during requirements analysis
and specification phase are as follows :

1. Requirements gathering and analysis
2. Requirements specification
Characteristics : Refer Q. 2.25, Page 2-28C, Unit-2.

Que 2.27. | List five desirable characteristics of good SRS document.

document, the system would not be Discuss the relative advantages of formal and informal requirements

implemented according to cus

ey tomer needs. specifications. [AKTU 2014-15, Marks 05|
is what evelopers would not know whether what they are developing
what exactly required by the customer. AT |AKTU 2016-17, Marks 10]
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3 Constraints on the system :
The constraints on the functions of a system may contain desirable
things that the system should or should not do. A constraint can be

classified as follows :

95, Page 2-28C, Unit-2.

rement :
cations will ensure that the customer

Chmcteﬁlﬁcs : Refer Q. 2.
Advantages of formal requl

1. Formal requirement specifi

what they want. If requirement are set up for every P"“_'b'hty' therg a. Interface constraints.

. o need for a programmer to guess at what their customepy : G - ; s
will be no n b. Performance constraints : response time, security, reliability, storage
would like to see. space etc.

2 Just as specification help the customer get what they want from the

- programmer, they also help protect the programmer frog

requirements changes from the customer. These types of changes cap
result in entire projects needing to be restarted from scratch.

3. Laying out formal requirement specifications before bi-'g“ium'n‘_:
implementation will also help to avoid many arguments about changing
requirements during the implementation process.

Advantages of informal requirement :

1 It does not require much technical skill.

2 It requires understanding of what the content and scope of the each
section of the requirement documents must be.

B 3 The specification can be accessible and readable to customer, design -
engineer, test engineer, and maintenance personnel.

¢, Operating constraints.

d.  Life cycle constraints : maintainability, reusability, portability,
flexibility etc.

e. Economic constraints.

' Software Quality Assurance (SQA) - Verification and Validation,
SQA Plans, Software Quality Frameworks,
1SO 9000 Models, SET-CMM Model.

CONCEPT DUTLINE : PART-3 |
—

o SQA is the quality that ensures customer satisfaction by offering
all the customer deliverables on performance and standards.

e Validation is “Are we building the right product”.

e IS0 9000 : It is a certification which serve as a reference for |
contact between independent parties. |

+ SEICMM model is a strategy for improving the software process, |
irrespective of actual life cycle model used. Jl

Que 2.28. | List and discuss the major quality requirement of a
software requirement specification document ?

SRS document should document the following :

1. Functional requirements of the system :

a  The functional requirements are the services which the end user Sl .
expects the final product to provide.  Questions-Answers Uil

b.  The functional re'qujrements of the system should clearly describe
each of the fu.m?-t:ogs that the system needs to perform along with
the corresponding input and output data set.

2 Non-functional requirements of the system :
& Non-functional requirements deal with the characteristics of the
system that cannot be expressed functionally.
b.  These E.;a; the_ constraints imposed on the system and deal with
18sues maintainability, security, performance etc.

¢ rux”;"r";z‘“‘ requirements also include reliability issues,
d A ts.'h iman-computer interface issues, operating
an Physlca] ermntsetc »

Long Answer WMMmAmﬁ;'w:_ tion

Discuss verification and validation and their objectives.

Answer
1. Software _veriﬁcatiun is a set of activities that ensure that software
correctly implements a specific functioni.e.,
“Are we building the product right”.
2, Requ_irement validation is a set of activities that ensure that the software
that is going to be build is traceable to customer requirements i.e.
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i ik ight product”.
Are we building the né on and validation is defined as systop,

o ficaty . R
i w'“""‘u“;:::::;;fn?:n :nsure that quality 18 built into softwap,
engineering )

during development . . -
4 The analysis and test activities performed by verification and validatiog

are products and the developme
v&V) Evﬁ:;t;a:::i:ﬁ;z;ﬁ“&: c_vcll:' phase in parallel Witllln‘ n:
:Mr th:mmpleh'on of. the development effort. . .
5 This provides early identification of errors, improving ”ﬂwa:!..
performance, identification of program risks. . i
6 V&V attacks on two of major contributor of software failure :

i Incorrrct or missing requirements and
i Poor organization in software architecture.

7 Tt also acts as powerful risk management tool.

Objectives of verification and validation :

| Determine that it performs its intended functions correctly.

9 Ensure that it performs no unplanned functions.

3 Measure and assess the quality and reliability of software.

4 Ensure that quality is built into the software and that the software will
satisfy the software requirements.

5. Satisfy the user thal system is being developed according to standards
and specifications.

Que 2.30. | Write a short note on software quality assurance.

[AKTU 2013-14, Marks 05|

]

1 Software Quality Assurance (SQA) is a process that ensures that
developed software meets and complies with defined or standardized
quality specifications.

2. 8QA1s an ongoing process within the Software Development Life Cycle
(SDLC) that routinely checks the developed software to ensure it meets
desired quality measures.

SQA helps to ensure the development of high-quality software.

4. SQA practices are implemented in most types of software development,
regardless of the underlying sofiware development model being used.

5 SQA incorporates and implements software testing methodologies 0
test software

6. }%ather than checking for quality after completion, SQA processes test
or quality in each phase of development until the software is complete.

L

Software Requirement Specifications (SRS)

2-32C (CSNT-Sem-4)

7 With SQA, the software development process moves into the next phase
only onee the current/previous phase complies with the required quality
atandards.

Que 2.31. I Explain Software Quality Assurance (3QA) with life cycle.

AKTU 2016-17, Marks 10)
Answer l
In each phase of SDLC the SQA activities are as follows -

1. Software initiation phase :

a.  SQA should be involved in writing and reviewing the management
plan to ensure that processes, procedures and standards identified
in the plan are appropriate, clear, accurate and verifiable.

b. During this phase, also SQA provides the quality assurance
management plan.
2 Software requirements phase :

During this phase, SQA makes sure that software requirements are
complete and testable, and properly expressed as functional, performance
and interface requirements.

3. Software design phase :
SQA activities during the design phase include

a.  Toensure compliance with approved design standards as specified
in the management plan.

b. Assuring all software requirements are covered in software
components.

¢. To ensure interface control documents are consistent with the
standard form and content.

d. Toensure that allocated modules are included in the detailed design.

4. Software implementation phase :

SQA activities during the phase of implementation include checking -

a.  Results of coding and design activities including the schedule
contained in the software development plan.

b.  Status of all deliverables.

c. The activities of configuration management and software
development library.

5. Software integration and test phase :

SQA activities during the integration phase and testing include
a. Test preparation and check list of all the testing deliverables.

b. Ensure that all tests are performed according to test plans and
procedures.
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Table 2.34.1 shows the activities carried out for the quality assurance along
with the person responsible for each respective activity
Table 2.34.1.

Person responsible

Any responsible person who

knows about the project

Project manager

_—

Software developer

Auditors

1 sQAmmp_lanum_mis . Development of stamlgrds.

B ls and templates on all activities, which have become part procedures and guidelines
‘ theg::mmﬂ implementation. L Auditing
mmphnindudc the following :

1 Project planning

9 uodelsofdaudnaesandobjects,wm.desisﬂﬂthitectm
3. SRS

4 Test plans for testing SRS

5 User manuals, online help

6 Aundit and review
].mlinndnlythmki:dduﬁviﬁumperhmed:

1 Organization specific

of error detection.

Principle tasks performed to enhance software quality are :

1. Inspections : Inspection means a careful check for the quality of product.
It is done when a piece of work is completed, copies of work are distnbuted
to co-workers who then examine the work to note defects. A meeting 1s
held to discuss work and defects requiring to rework.

9 Reviews : Review is a QA activity that checks the quality of project

deliverables. This involves examining the software, its documentation

and records of process to discover errors. Reviewing is a public process

3. Development of standards, procedures and guidelines ete.

4. Auditing: Production of reports for the top management summanzing
the effectiveness of the quality system in the organization.

2 Saftware specific
& | ‘Que 2.35. | What do you understand by IS0 9000 certification ? Give
m What is software quality ? Write the various att its benefits and limitations.
of software quality. ——_—ll
1S0 9000 certification :

Refer Q 1.10, Page 1-11C, Unit-1. i system

mh'Mthﬁmimw the

persons respousible for carrying out the
tiviti quality assurance
i principal tasks they perform to meet &
responsibility. T

development.

1. ISO 9000 is a set of international standards on quality management and
quality assurance to help companies to maintain an efficient quality

2. ISO 9000 specifies a set of guidelines for repeatable and high quality

3. Itis important to realize that ISO 9000 standard is a set of guidelines for
the production process and is not directly concerned with product itself.

4. IS0 9000 is a series of three standards : Based on Lype of software
industries there are different types of 150 standard, which are as follows :



e
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T e S aeasi . i ,liﬂnﬂpn

~d applies to the 0_r§__mn|m g_ag i
vduf!mn and servicing of goods. This ig the

cable to most software develapmem

a. IS0 9001 . This standa
design. development. Pre
standard that 1f apph

organizations. : izations whi
] dard apphes to those organ ; y W ich do
b [S0 9002 pgll:;‘i:n are only involved in production. This includeg
i | industry who buy the products from external sources ang
steel i volved in manufacturing those products. 'Ihgref_ore, 150
only l'::nnt applicable to software development organizations,

c. 1S09003: This standard applies to organizations involved only i
installation and testing of the product.
Benefits of ISO 9000 certification :
1 Continuous improvement.
9 Eliminate verification.
9 Higherreal and perceived quality.
4 Boost employee morale.
5  Improved customer satisfaction.
Limitations of ISO 9000 certification :

1 It does not automatically lead to total quality management (TQM) i.c.,
continuous improvement.

2 1t does not provide any guideline for defining an appropriate process.

3. Tt is not full proof and thus variation in the certification norms may
exist

Que 2.36. | What are the various 1SO 9001 requirements ?

==

'T'h; rtnm requirements of ISO 9001 as related to software development are
as follows :

L Management responsibility :
a  Management must have an effective quality policy.

b. The responsibility and authority of all those whose work affect
quality must be defined and documented.

2 Quality system.

Contract reviews,

4. Document control :

@ There must be proper
removal.

Product identification

Process contro).

Inspection and testing.

(-]

procedure for document approval, issue and

- & o

2-36C (CSAT-Sem.y,
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a Inspection, measuring and test equipment : If inspection,
measuring and test equipment are used, they must be properly
maintained and elaborated.

9. Handling: Handling deals with the storage, packing and delivering of
the software product.

10. Quality audits.

11. Training.

Que 2.37. | Given software product and its requirement

specification document, explain how would you design the system

test suite for this software product ?

/AKTU 2014-15, Marks 10

Amswer |

—

L

For agiven software requirement specification and a software product,
to facilitate development, we need to design a collection, or suite, of test
cases that cover all the modules and functions in the system.

If the software we are writing is an extension of an existing system. the
existing code base should ideally contain a complete suite of good unit
tests. If it does not, our first step is to complete the test suite for the
existing system. When we build the test suite for the new system, it will
be anchored in areliable initial test suite.

The pre-existence of a test suite provides programmers with “live” goals
for the code to achieve as they write, along with a suite of realistic
examples that can test the validity of the new code itself.

A test suite is a collection of “unit tests.” The suite should have one unit

test for every module or class in the code base and one unit test for each
use case.

A unit test should aim for 100% code coverage and 100% use case
coverage. That is, every line of code in each module being tested should
be exercised by at least one call in the unit test. Moreover, every step of
each use case being tested should also be covered.

Designing a unit test for a domain class or database module begins by

writing at least one call for every function and constructor in that class
or module.

Designing a unit test for a user interface module must begin with a test
for every user option that appears on the form. Usually, these options

appear as buttons, means, textboxes, or other widgets common to an
Interactive web page.

To unit test a use case, we begin by indentifying as a “unit” those user

interface elements i.e., forms and associated modules that combine to
implement that use case.
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TR Write » detailed note O SEI CMM.
OR

CMM levels ? What does CMM level specigy
AKTU 2013-14, Marig

What are different 1

Explain briefly.

1. The capability maturity mo
software process, irrespectl
3 Process change management

2 Technology change manag
1 Defect prevention

2 Saftware quality management
1. Quantitative management

odel (CMM) is a strategy for improving
ve of actual life cycle model used. the

Level 5

Level 4 ‘

7. Peer reviews )

& Inter group coordination )
5. Software product engineenng
4. Integrated software Ty
3 Treining program »
2. Organization process defi

1. Organization process focus

Level 3

Defined

Level 2 6. Configuration management

5 Software quality assurance

4 Subeontract management

4 Saftware project tracking and oversight
2. Pruject planning

1. Requirements management

Repeatable

Level 1 No KPA's Initial

2. CMM is used to judge the maturity of the software processes of an
organization and to identify the key practices that are required to increase
the maturity of these processes.

3. The model is based on best practices followed in the organizations world
wide.
The five CMM level of maturity are :
i. Level 1:Initial:

a. Atthelevel 1, the processes followed by the organizations are
not well defined.

b. PTMSFE are {mmature. As a result, a stable environment is
not available for software development,

¢ Further, success and failure of any project depends on the
team member's competence.

There is no basis for predicting product quality, time for

rnm{aleuun ete. No Key Process Areas (KPA's) are defined at
evel 1.

2.98C (CS/T-Sem-4)

iv.

Software Hequirement Speafications (SRE)

Level 2! Repeatable :
a. The level 2 focuses on establishing basic project —
- policies. manag

b The managers are able to pTEdet the cost and schedule of the
) project based on earlier experience. At this lmrell. orpmzatwn
can be called a disciplined and organized organization

The key process areas to achieve this level of maturity are
Requirement management

Project planning

Software project tracking and oversight

Subcontract management

Software quality assurance

6 Configuration management

Level 3 : Defined :
a  Atthis level, standard process to be used across the organization
are defined and documented.

b. Standardization of organization wide processes helps the
manager and other team members to perform efficiently.

ookt D e

¢. The key processes associated with level 3 are .
Organization process focus

Training program

Organization process definition
Integrated software management
Software product engineering

A S o

Inter group coordination
7. Peer reviews
Level 4: Managed :
a. Atthislevel of CMM, quantitative quality goals are set for the

organization for the software product as well as software
processes.

b. Here quality and productivity of the process are measured and
maintained by organization wide software process database
and feedback is given to management.

¢. The key processes associated at management level are
1. Quantitative process management
2. Software quality management
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. ... [t focuses on continuoug o,
Level 5 : OP“mmngiou using quantitative foedback,TL

" improvement in orgamzat
features at Jevel 5 are
1. Defect prevention
2 Technology change management
3 Process change management
Que 2.39. [ Discuss the merits of SEI-CMM based 'lllalit’
assessment.
Answer l
Merits of SEI-CMM are :

1

-1

CMM method provides an effective and objective way of compar
different organizations against each other for potential risks in their
ability to perform on a contract for a sponsoring organization,

Lower costs in implementing of CMM.

Improved customer satisfaction and their demands.

Establishment of a transparent internal organization that is clear tg 4))
employees.

Provides for a very objective view.

The organization being assessed does not require any personnel to gg
through additional training as part of the assessment.

The organization needs to hire only two people from a consulting
organization to perform the assessment so the cost can be significantly
reduced

The results of the assessment are highly accurate because the
mthodclog}' requires great care and consistency in determining the
satisfaction or weaknesses for each part of the model.

Que 2.40, l Difference between the following :

1. Verification and validation
ii. IS0 and SEI-CMM models
OR
Compare 180 and SEI-CMM model. (KU 2014-15, Marks 03
|AKTU 2016-17, Marks lgj

2-40C (CS/IT-Sem-4)

Anewer |

tion and validation :

Software Requirement Specifications (SKS)

i, Verifica
(8.No.| Verification rer e b1 |
F_T_P){I; l_ b_ui]ding the product | Am I building the right product ?
right 7 I N
__—E—— Verification is a static practice  Validation 1s a d_ynamic
" | of verifying documents,|  mechanism of validating and
design, code and program. | testing the actual product. |
— 3. “Iminva]ve executing [t always involves executing the
the code. code.
_T It is low level activity. It is higher level activity.
5. |Verification is carried out by | Validation is carried out by |
quality assurance team. testing team.
6. | Verification uses methods Validation uses methods like
like inspections, reviews,| black box testing, white box |
L walkthroughs etc. testing etc. |
7. | Verification is to check| Validation is to check whether |
whether the software software meets the customer
conforms to specifications. expectation and requirements.
| See——
ii. ISO and SEI-CMM models :
['s.No. 1S0 SEL-CMM !
1. | It applies to any type of | CMM is specially developed for i
industry. software industry. _
2. ISO 9000 addresses CMM focuses on the software |
corporate business process. | Engineering activities. |
3. ISO 9000 specifies minimum | CMM gets into technical aspect '
i requirement. of software engineering. J
4. ISO 9000 restricts itself to | It suggests how to fulfill the
what is required. requirements, ‘
5. ISO 9000 provides passor fail | It provides grade for process l
criteria, maturity. '
_— !
| 6. |1S0 9000 has no levels. CMM has five levels. i'
7. | IS0 9000 does not specify | It reconnects the mechanism for ]
sequence of stepsrequiredto | step by step progress through its ‘
L establish the quality system. | successive maturity levels. ‘
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Q.5

Q.6.

Q.17
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. Explain software requirement specification (SRS),
am& Refer Q 2.22.

Discuss nequimmenl engineering.
Refer @ 2.1
Write short note on data flow diagram.
Refer @ 2.9

What
for software development ?

Refer Q. 2.11.

Discuss verification and validation.
Refer Q. 2.29.

Explain SQA with life cycle.
Refer Q. 2.31.

Explain the following :

1S0 9000 certification.

SEI CMM model.

Refer Q. 2.35
Refer Q. 2.38.
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;s flow chart ? How is flow charting techniques y

Software Design

Part-1 (3-2C to 3-8C)

Basic Concept of Software Design ag

Architectural Design

Low Level Design : Modularization

Design Structure Chart

Pseudo Codes

Flow Charts _

A. Concept Outfme Part-1. vereremsressernenesasees =20
B. LongandMedmmAnswerType Questwn.s SD ==, o)

Part-2 (3-8C to 3-20C)

Coupling and Cohesion Measures

Design Strategies : Function Oriented .Dem .
Object-Oriented Design. - Lo oy
Top-down and Bottom-up Design

A. Concept Outline : Part-2 ........... e 3—8C

B. Long and Medium Answer Tbrpe Quest:ons reeerreeeeneeee. 3=9C

Part-3 (3-20C to 3-35C)
Software Measurement and Metriecs
Various Size Oriented Measures T Lo
Hdmadssmm&m t-arififam & -» .r., T

WMWWMHM& ""gl,T 2wl t-gﬂ?- o
C?d°mﬁpmkxwumm:w§ww

A. Concept Outline : Part-3 .. T rrror el L. ¢ |
B. Long and Medium Auswer Type anous ............................ 3-20C

3-1C (CSNAT-Sem-4)



CONCEPT OUTLINE : PART-
. Software design : It is the process of inventing and selecting
rograms that meet the objectives for a software system.
. ]:ﬂ‘-mi is modular if it is composed of well-defined, conce .
;;m.LpIe and independent units interacting through well-defineq
interfaces. ) ) ) 1
« A structure chart of a program is a graphic representation ofits |
structure in which a module is represented by a box with the
module name written in the box. _
« Flow chart is a diagrammatic representation of the procedure |
for solving the problem ;

Questions-Answers :

ﬁ] What do you mean by term software design ? Also
out the general task involved and the design principles.

L Software design is the process of inventing and selecting programs that
meet the objectives for a software system. §

2 Software design is the practice of taking a specification of externally
observable behaviour and adding details needed for actual computer
System implementation, including human interaction, task management
and data management details

3 Software design is the activity of specifying the nature and composition

of a software system satisfvi li : ; A
constraints ¥ing client needs and desires, subject to design

The general tasks involve in the design process are :

L

D&S{g‘n the overall System processes.
1 Segmenting the system into small

: ) €r, com :
i D g the ey pact workable modules

Software Engineering

Specifying the details of the program to be created to achieve the desired
functionality
Designing the input and output documents

3-3C (CSAT-Bem4

.

V.
vi. Designing controls for the system.
vii, Documenting the system design.

Basic design principles are :

L Free from the suffering from “tunnel vision” : A good designer should
consider alternative approaches, judging each based on the requirements
of the problem, the resources available to do the job

The design should be traceable to the analysis model

The design should not repeat the same thing.
The design should “minimize the intellectual distance” between the
software and the problem as it exists in the real world.

5. The design should exhibit uniformity and integration.

Que 3.2. | What do you mean by good software design ? Discuss
the criteria for a software design to enhance the quality of software.

Answer I

Good software design :

1. The definition of “a good software design” can vary depending on the
application being designed.

2. For example, the memory size used by a program may be an important
issue to characterize a good solution for embedded software development
since embedded applications are often required to be implemented using
memory of limited size due to cost, space, or power consumption
considerations.

3. For embedded applications, one may sacrifice design comprehensibility
to achieve code compactness.

4. Therefore, the criteria used to judge how good a given design solution is
can vary widely depending upon the application.

5. However, most researchers and software engineers agree on a few
desirable characteristics that every good software design for general
application must possess. Those characteristics are :

a. Correctness: [t produces the right results and exhibits the right
behaviour.

b.  Usability : The user finds it easy to make it perform the desired
functions.

¢.  Maintainability : [t can be easily maintained and updated.
d.  Availability : It is available (i.e., will run) when it is needed.
e Useful : It performs a task that someone wants to be performed.
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— Discuss the various phases of software design.

The software design process can be decomposed mainly into the following
three levels (or phases) of design

1. Interface design :

Interface design is the specification of the interaction between g
system and its environment.

b.  This phase proceeds at a high level of abstraction with respect tg
the inner workings of the system.

¢ Attention is focused on the dialogue between the target system and
the users, devices, and other systems with which it interacts.

d  The design problem statement produced during the problem analysis
step should identify the people, other systems, and devices, which
are collectively called agents.

e  Often the major task of interface design is user interface design,
especially for systems with complex graphical user interfaces.

2. Architectural design :
s Architectural design is the specification of the major components of

2 system, their responsibilities, properties, interfaces, and the
relationships and interactions between them.

b.  Inarchitectural design the overall structure of the system is chosen,

but the internal details of major components are ignored.
3. Detailed design :

& Detailed design is the specification of the internal elements of all
major system components, their structure, properties, relationships,
processing, and often their algorithms and data structures,

b. Detailed df_:s:g:n consists of a wide range of “detail” because there is
usually quite a lot to fill in between the architecture and the code.

m W'hy it is necessary to design the system architecture

beffm: specifications are completed ? What are the steps involved in
design stage of a software 7

a

1. The system architecture have to be
completed to :
a

b.

designed before specifications are

provide a means of structuring the specification
develop different subsystem specifications concurrently

c¢.  allow manufacture of hardware

4 by sub-contractors

provide a model for system costing

Software Engineering 35 C(CSAT-Sem-4)

9. Writing specification for the whole system might bring great complexity
and it is difficult to formulate it.

3. Therefore, it is easier to divide the system into simpler subsystems and
define their specification.

4 Hence we can concurrently develop subsystems and the specifications
readily into the implementation stage.

Design stage of software : Refer Q. 3.3, Page 3-4C, Unit-3.

mu. | What do you understand by the term modularity ?

Explain the important properties of a modular system.
OR
Enlist the principles of modularity.

Modularity is the single attribute of software that allows a program to be
intellectually manageable. It enhances design clarity, which in turn
eases implementation, debugging, testing, documenting, and
maintenance of the software product.
2. A system is considered modular if it consists of discrete components so
that each component can be implemented separately and a change to
one component has minimal impact on other components.

3. Fig.3.5.1 establishes the relationship between cost/ effort and number
of modules in software.

1 Total software cost

Cost to

integrate

Region of

minimum cost

Cost of effort

Cost / modules

—

Number of modules

Important properties of modular system are :

1. Each module is a well-defined subsystem that is potentially useful in
other applications.

2. Each module has a single, well-defined purpose.
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“'}f, ' What is structure charts ? Explain rules for drawi
good structure charts diagrams with the help of a suitable example.
2016-17, Marks

Modules can use other modules.

3

" 1d
5 Modules should be easier to use than to bui
6

from the inside.
ler from the outside than i
Modules should be simp e St

Principles of modularity : . Certain principles

Amswer |

proper modularity - structure chart : Refer Q. 3.6, Page 3-6C, Unit-3

L Linguistic modular units Rules for drawing good structure charts are :

2. Few interfaces _ 1. Review the DFDs and object models.

3. Small interfaces (weak coupling) 2. Identify modules and relationships.

4. Explicit interfaces 3. Add couples, loops, and conditions.

5. Information hiding 4 Analyze the structure chart, the DFDs, and the data dictionary.

l What is structure charts ? Explain in detail.

-

1

The structure chart of a program is a graphic representation of its

module B. B i¢ called the subordinate of A, and A is called the super-
ordinate of B.

The arrow is labeled by the parameters received by B as input and the
parameters returned by B as output, with the direction of flow of the
nput and output parameters represented by small arrows.

Input? Lé Output
!
L2 ]

Fig. 3.6.1. The structure chart,

Example :

Maintain customer data

structure Control
2 Astructure chart is a nice representation mechanism for a design that 0\,9" couple
uses functional abstraction.
3. It shows the modules and their call hierarchy, the interfaces between Check Update
the modules, and what information passes between modules, customer status customer file
4 Itis s convenient and compact notation that is very useful while creating . Fig. 8.7.1. Structure chart.
the design.
5 Inastructure chart, 2 module is represented by a box with the module Que 3.8. I What is pseudo-code ? Explain in detail with an example.
name written in the box. _,,
6 Anarrow from module A to module B represents that module A invokes Auswer

1. Pseudo-code is a tool that can be used to express algorithms more
precisely.

2. Pseudo-code isa combination of programming code and ordinary English.

3. Pseudo-code allows algorithms to be specified precisely without having
to worry about programming language syntax.

4. Pseudo-code is not actually executed on a computer, it simply provides a
means for programmers to “Think out” their programs before they
implement them.

5. Acarefully prepared pseudo code program can be easily converted to a
programming language such as C++ or Java.

Example :

Sample of a sales promotion policy :

L Preferred customers who order more than ¥ 1,000 are entitledtoa 5%
discount and an additional 5 % discount if they used our charge card.
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e order more than 71,000 receive 5 v

2 Preferred customers who do not
bonus coupon
3 momﬂmmmivea g5 bo
Pseudo-code version of the sales promo
If customer is a preferred customer. and
If customer orders more than ¥ 1,000 then
Apply a 5 % discount, and
If customer uses our charge card, then
Apply an additional 5% discount

nus coupon
tion policy :

Eise
Award a 225 bonus coupon

Else
Award a ¥5 bonus coupon

“Whﬂldoywmmhylowleveldenign?

L Low level design is a component level design process that follows step by
step refinement process.
This process can be used for designing data structure, required software

architecture, source code.
2 I this phase, the actual software components are designed.
4 Types of low level design :

i Modularization : Refer Q. 3.5, Page 3-5C, Unit-3.

ii Structure chart : Refer Q. 3.6, Page 3-6C, Unit-3.

iii. Pseudo-code : Refer Q. 3.8, Page 3-7C, Unit-3.

Coupling and Cohesion Measures, Design Strategies : Function 3

M

Oriented Design, Object Oriented Design, Top-down
and Bottom-up Design.

o EI:I_NGEPT OUTLINE : PART-2

¢ Cohesion 1x a measure of the functional strength of a module
whereas coupling is a measure of the degree of functional
interdependence between the two modules,

* Function oriented design is the result of focusing attention to

the funetion of the program. This is based on step wise

I

goftware Engineering 3-9C (CRAT-Bem-4)

[ refinement. Whereas object oriented design is the result of
focusing attention not on the function performed by the :
but instead on the data that is to be manipulated by the program

« Top-down is a design strategy in which the problem is divided
| into small problems where as in bottom-up, the approach is to
start at the bottom, with problems that you already know how

to solve.

‘ Questions-Answers

SRS
!I Long Answer Type and Medium Answer Type Questions |

Que 3.10. I Write a short note on coupling.

]

Coupling is the measure of the degree of independence between modules.

1.

9 Two modules that are strongly connected, highly dependent on each
other is called highly coupled module.

3. When two modules have weak interconnection between them then

they are called loosely coupled modules.
4 Coupling increases with complexity of interface.
The priority of coupling from lowest to highest is given in the Table 3.10.1.
Table 3.10.1.

| Data Coupling Best

Stamp Coupling ]
Control Enupling

=t

External Coupling

.

Common Coupling

Worst

Content Coupl_i;g

Following are the couplings which are shown here on the basis of their
priority and by taking example of two modules assuming A and B -
L. Data coupling :
a.  Data coupling is when module passes from non-global variable to
another module.
b.  Modules can only communicate through passing data elements or
informational flags.
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o need to know what goes on inside the

¢.  The two modules have n

other module
2 Stamp coupling :

a  Stamp coupling occurs when mod
structure or entire structure to ano

b. A change in data structure in module will affect al
use it.

¢ The twomodules using stamp coup
of the internal workings of other m
structure.

3. Control coupling : .
Module A and B are said to be control coupled if they communicate
by passing of control information.

b. The sending module must know a great deal about the inner
workings of the receiving module.
4 External coupling:
A form of coupling in which a module has a dependency to other
module. external to the software being developed or to a particular
type of hardware.
b, This is basically related to the communication to external tools and

ule passes from non-global datg
ther module.
1 modules thg

ling must have some knowledge
odules that use the same dat,

a

a

devices.
5. Common coupling :
a Incommon coupling both module A and B share the same data.

b, With common coupling, it can be difficult to determine which module
is responsible for having set of variable to a particular value.

c. It is not a good type of coupling as if we want to modify the data
then we have to check all modules who are sharing the data.

6 Content coupling :
a  Content coupling occurs when one module directly refer to the
wmner workings of another module.

b.  Modules are highly interdependent to each other.

¢ One module can alter data in other module or change a statement
coded in other module.

m Define the concept of module cohesion. Briefly explain
the different types of cohesion. |AKTU 2012-13, Marks 10|

1. Cobesion s the S
single module. eaRreal nal relatedness of elements within a

Goftware Engi

neering
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When dividing a system into modules, it must ensure that the activities
within the module are tightly bound to one another

s of cohesion :

Functional cohesion :
All activities in the module are functionally related or they are
performing a similar function such as interest calculation. tax
calculation etc.

b. The chances of a change request affecting more than one module
are low if the modules are based on functionality. Hence, thisis the

best form of cohesion.

a.

Sequential cohesion :

In this scheme of cohesion, modules are divided into a series of
activities such that the output of one module becomes the input to
the next module and the chain continues.

a.

Communicational cohesion :

This form of cohesion relates to a situation where all modules

share some common data.

b. This form of cohesion has clearly defined boundaries, inputs and
outputs.

Procedural cohesion :

a. In this type of cohesion, activities share the same procedural
implementation.

Temporal cohesion :

a. In this type of module division, activities occurring in the same
period are grouped together.

b. The set of functions responsible for initialization, start up activities
such as setting program counters or control flags associated with
programs exhibit temporal cohesion.

a.

Logical cohesion :

a.  In logical cohesion, activities belonging to the same category are
grouped together.

b. We can group all reporting activities together or all querying
activities together.

Coincidental cohesion :

a. Coincidental cohesion exists in modules that contain instructions
that have little or no relationship to one another.

.b.  Coincidental cohesion is to be avoided as far as possible.
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' wm.ﬁj Cohesion _ |
" Temporal Cohesion

NlogcalCobesion |

Coincidental Cohesion

Que 312 l What do you mean by the terms cohesion and coupling
in t.he context of software design ? How are these concepts useful j

desma
arriving at the good design of a system 7 AKTU 2014-15, 1

Anewer |

Cohesion : Refer Q. 3.11, Page 3-10C, Unit-3.
Coupling : Refer Q. 3.10, Page 3-9C, Unit-3.
These concepts are useful in arriving at the good design of a sym;ﬂ'ﬁw
because :

| A software engineer must design the modules with goal of high cohesion
and low coupling. A good example of a system that has high cohesion
and low coupling is the “plug and play” feature of the computer syste@
Various slots in the motherboard of the system simply facilitate to addor |

remove the various services / functionalities without affecting the entire
system. @

o)

Ths 15 because the add-on components provide the services in high
cohesive manner. Fig. 3.12.1 provides a graphical review of cohesion

and t,'ﬂupl.il:l.g
| ;&
/,J// \ N

High cohesion

Fig.3.12.1,

design with high cohesion and | i

. ow coupl i

module as black box when the entire structure oi'tlfels:;gst?:;;: gie“sl;]:ii:d‘-

5. Each module can be dealt se :
described

Low coupling
4 Module

parately when the module functionality i

gotware Engineering

Que 8.18, | What do you understand by coupling and cohesion ?

What roles they play in software design ? Describe the
hest coupling and cohesion giving examples of each. properties of

Answer |

Coupling ! Refer Q. 3.10, Page 3-9C, Unit-3
Cohesion : Refer Q. 3.1 1, Page 3-10C, Unit-3
Roles and properties : Refer Q. 3.12, Page 3-12C, Unit-3

Que 3.14. I Define the term software design. Also discuss the

coupling in the context of software design. For a good design, the
modules should have low coupling. Why ?

AKTU 2015-16, Marks 15/
Answer |
Software design : Refer Q. 3.1, Page 3-2C. Unit-3.

Coupling : Refer Q. 3.10, Page 3-9C, Unit-3.

Reason : For a good design, the modules should have low coupling because
high coupling among modules not only makes a design solution difficult to
understand and maintain, but it also increases development efforts. High
coupling also makes it very difficult to get these modules developed
independently by different team members. These problems are reduced by
low coupling.

Que 3.15. | What do you understand by coupling and cohesion ?

What roles they play in software design ? Describe the properties of
best coupling and cohesion giving examples of each.

[AKTU 2016-17, Marks 15

3-13C (CB/T.Sem-4)

[AKTU 2013-14, Marke 10

Answer
Coupling : Refer Q. 3.10, Page 3-9C, Unit-3.
Example : In a module “Managing-Book-lending”, functions like “Issue-
book”, “Return-book”, “Query-book” are strongly related.
Cohesion : Refer Q. 3.11, Page 3-10C, Unit-3.
Example : Customer billing system.

Que 3.16. | Describe the difference between the software
engineering terms coupling and cohesion.
AETU 2013-14, Marks 05
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| Cobesion i a measure of ﬁ.ma'mpa]
3 l:”:f a module A cohesive the strength (-'If
str;ng; ;;erforms g single task interconnections betwean
“t‘o hul' a software procedure, modules or a measure
i tion with interdependence among

ring little interac

being performed in | modules.

requl
prncedures

other parts of 8 pmﬁ[l'll]? I S
e At bond | The notion of coupling|

2 " Cohesion s to strengthen the -
between elements of the same | attempts to capture thig|
|

o dule by maximizing the | concept of “how strongly
relationship between elements of | different modules are
| interconnected.

the same module. |
Cobesion of a module represent Coupling is a measure of the
relative interdependence

how tightly bound the internal
elements of the module are to one | among modules.

another.
4 The scale of cohesion is non-linear, | A low coupling is alwa;:
.+ low-end cohesiveness is much ‘ preferred.

warse than middle range (but focus |
on high end cohesion|.
5 For example, in a2 module For example, customer
' [*Managing-Book-lending”, | billing system.
|functions like "lssue-hook",|
“Return-book”, “Query-book” are ‘
| strongly related. I

3

If a module has logical cohesi i i

e cohesion then this module likely to have content

Que 8.17. ! What do you mean functional independence ? Why

functional independence is the key factor for a good software design ?
lain. {

Exp [AKTU 2015-16, Marks 10|

Answer |
Functional independence :

L The term functional inde ;
. pendence means that
single task and needs very little interaction with :t:le(;d ;l:dsle::om 1

goftware Engineering 3-15C (CR/IT-Bem-4)

g A module that is highly cohesive and also has low coupling with other
modules is aaid to be functionally independent of the other modules
Funrtional independence is a key to any good design primarily due to

! the following advantages it offers

a Error isolation :

Whenever an error exists in a module, functional independence
reduces the chances of the error propagating to the other
modules.

The reason behind this is that if a module is functionally

L

iL.
independent, its interaction with other modules is low.

iii. Therefore, an error existing in the module is very unlikely to
affect the functioning of other modules.

jv. Further, once a failure is detected, error isolation makes it

very easy to locate the error.

b. Scopeofreuse:
Reuse of a module for the development of other applications
becomes easier.

A functionally independent module performs some well-defined

i

i
and precise task and the interfaces of the module with other
modules are very few and simple.

iii. A functionally independent module can, therefore. be easily

taken out and reused in a different program.

c¢. Understandabililty :
When modules are functionally independent, complexity of
the design is greatly reduced.

This is because of the fact that different modules can be
understood in isolation, since the modules are independent of

each other.
iii. Understandability is a major advantage of a modular design.

i

Que 8.18. | What do you mean by structured design ? What tools

are used in structure design ?

=

1. Structured design provide mean for dealing with complexity that was
overwhelming developers as programs grew larger.
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- — 2 Iy function orient _;--"“'-
S ariy " .
ured desi methodology 1€ primarily ¢ .
‘ .:l;??m'ﬂ\' on fung:ional abstraction and functional demm"“sllion.
3 The aim is to design & <ystem so that programs impleme nting the deg
would have a nice hierarchical <tructure, with functionally "f’he.i“
modules and as few interconnections between modules as possible,
4 There are four major stepsIn structured design

Tools used for structured design :

L

2

Que 3.19. l Discuss the function oriented design strategies.

Answer |

Software Desigy

a  Restate the problem as 8 data flow diagram.

b Identify the input and output data elements.

¢ First-level factoring.
d Factoring of input, output, and transforms branches.

Structured chart : It is a graphical representation of the program’s

organization.

Modules identification and 8
individual modules are identified an

specified

pecification techniques : In it the
d how they will achieve the goal is

Function oriented design is the result of focusing attention to the function
of the program. This is based on stepwise refinement.

Stepwise refinement is based on the iterative procedural decomposition.

Stepwise refinement is a top-down strategy where a program is refined
as & hierarchy of increasing levels of detail.

We start with a high-level description of what the program does. Then,
in each step, we take one part of our high-level description and refine it.

Refinement is actually a process of elaboration.

The process should - _
to lower level demll::weed from a highly conceptual model (abstractions)

The refinement of e 2
ach modul :
level of our programming 1ang1ja1;edone HERSRE TS statement

e

goftware Engin¢
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rering

m‘] Explain object-oriented design.

Tmawer |

Que 3.21."_’ Discuss the differences betw

and function oriented design.

nted design is the result of focusing attention not on the
formed by the program, but instead on the data that are to

ted by the program.

gonal to function-oriented design.

Objed.-nﬂﬂ
function per
be manipu]ﬂ
Thus, it is ortho
()bject-oriented design begins with an examination of the real world
«things” that are part of the problem to be solved.

These things are characteristics, individually in terms of their attributes
and behaviaur.

Each object maintai
objects. Objects comm

ns its own state, and offers a set of services to other
unicate by message passing (example parameters).
es that may readily be changed because

Objects are independent entiti
all state and representation information is held within the object itself.

Objects may be distributed and may execute either sequentially or in

parallel.

For example,

running; and it has
from “engine not running”

a car is an object. It has state : whether its engine is
behaviour - starting the car, which changes its state
to “engine running’.

ains following three key aspects:

a. Objects : Software packages are designed and developed to

correspond with real world entities that contain all the data and
services required to function as their associated entities messages.

Object-oriented technology cont

munication mechanisms are established

b. Communication : Com
s work together.

that provide the means by which object

c. Methods: Methods are services that objects perform to satisfy the
functional requirements of the problem domain. Objects request
services of the other objects through messages.

een object oriented design
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m w_'_'.l"__ ___“.p.n’s_- -‘I—'h—e-r;nsicsbstragtions are not thy
| 1. | The basic abstrac or | real world functions but are tj, |
| which aregiven to the user. | data abstraction where the reg |
| are real world unction® 1 L entities are represented,

Software Dﬂm'n

L T
- ) d | wionsmgmum together oy,

=3 ‘Functions are Sr::'gl;‘;rl the basis of the data they operate
together by 'h?':h :uineni | since the classes are associateq
Jevel function 18 © -« | with their methods.

An example of this Wi
technique 18 structure
analysis/structure design |
(SA/SD! I
=17 oz - ' his approach the state
approach the state | In this ap ;
! ::rf:':.afmn is oftenl information is not represented ip
representedinaeentralized a centralized memory but ig
shared memory. implemented or distributed among
’ the objects of the system.

I_q-. proach:m;nlyusedfor | Whereas object-oriented design
computation sensitive | approach is mainly used for |
application. ‘ evalving system which mimics a

business process or business case.
5. | In function oriented design | We decompose in class level.

| we decompose in function/ |

procedure level. |

| Itisatop down approach. | It is a bottom up approach.

f—

8. | Begins by considering the |

| scenarios.

| It views system as black box

Object-oriented design is the
_ discipline of defining the objects
function  and  later | and their interactions to solve a
decomposes its detailed | problem that was identified and
function so to be mapped to | documented during object-oriented
modules | analysis,

that performs high level

use case diagrams and s tyrileatifyiog ohjects iy

f

—e >

e

| classes.
I

S U !

t are the fundamentaj issues in software design ?

Softw
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are Engineering

Fundament

] issues in software design :

Concurrency : Design for concurrency is concerned with decom posing
software into processes, tasks, and threads and dealing with related
issues of efficiency, atomicity, synchronization, and scheduling.
Control and handling of events : This design issue is concerned with
how to organize data and control flow as well as how to handle reactive
and temporal events through various mechanisms such as implicit
invocation and callbacks.

Data persistence : This design issue is concerned with how to handle
long-lived data.

Distribution of components : This design issue is concerned with
how to distribute the software across the hardware (including computer
hardware and network hardware), how the components communicate,
and how middleware can be used to deal with heterogeneous software.
Error and exception handling and fault tolerance : This design
issue is concerned with how to prevent, tolerate, and process errors and
deal with exceptional conditions.

Que 3.28. l Explain top-down and bottom-up approach in software

design.
Answer
op-down design approach :

1. Atop-down design approach starts by identifying the major componerts
of the system, decomposing them into their lower-level components and
iterating until the desired level of detail is achieved.

2. Starting from an abstract design, in each step, the design is refined to a
more concrete level, until we reach a level where no more refinement is
needed and the design can be implemented directly.

Top Down
3. Atop-down approach is suitable only if the specifications of the system

are clearly known and the system development is from scratch.
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4_ _H;l.'.l_a.z lt il:remmlﬂe approachif & waterfall type of process model j,
being used.

Bottom-up design approach :

starts with designing the most basic &

1. A bottom-up design approach ¢ to higher-level components thgy

primitive components and proceed
use these lower-level components ‘ .

2. Bottom-up methods work with layers of abstraction. St;rtmg ﬁnm the
very bottom, operations that provide a layer of abstraction are
implemented _

3 ThI: operations of this layer are then used tp lmpleplent more powerfy]

3. operations and a still higher layer of abstraction, until the st.age is reacheq
wpk:ere the operations supported by the layer are those desired by the
system

i Bottom Up

LFART-E ]

Software Measurement and Metrics : Various Size Oriented
Measures : Halstead's Softwure Science, Function Point (FP)
Based Measures, Cyclomatic Measures - Control Flow Graphs.

R SFERC S ..&«A (‘

__CEP_*JEEF'T OUTLINE : PART-3
¢ Software measurement is a E

development. Measurement enables software managers to assess
software quality. improve the software process,

Software metrics is a continuous application of measurement
based _techm_ques to the software development.

way of managing software

Software E.nl%in_eering g : +2c (CSAT-Sem.q

m‘l Define software metrics. What are various categories of

.oftw;m metrics ?

Answer l
Software metrics :
1. Software metrics is a continuous application of me.
techniques to the software development process
supply meaningful and timely management inform,
the use of those techniques to improve that proces

2. It covers the techniques for monitoring
the software development.

asurement based
and its products to
ation, together with
s and its products,

and controlling the process of

3. Software metrics are also used to provide management information.
This includes information about productivity, quality and process
effectiveness.

4. Software metrics are applicable to the whole development life cycle
from initiation, when costs must be estimated, to monitoring the reliability
of the end product in the field, an.. the way that product changes over
time with enhancement.

Categories of metrics : There are three categories of software metries :

1. Product metrics : It describes the characteristics of the product such
as size, complexity, design features, performance, efficiency, reliahility,
portability etc.

2. Process metrics : It describes the effectiveness and quality of the
processes that produce the software product. Examples are :

a. Effort required in the process.
b.  Time to produce the product.
c.  Effectiveness of defect removal during development.
d. Number of defects found during testing.
e.  Maturity of the process.
3. Project metrics : It describes the project characteristics and execution.
Examples are :

a.  Number of software developers.

b.  Staffing pattern over the life cycle of the software.
¢.  Cost and schedule.

d.  Productivity.
Que 3.25. | What is software metric ? How is it different from

[AKTU 201415, Marks 05

software measurement ?

Answer |

Software metric : Refer Q. 3.24, Page 3-21C, Unit-3.
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{ | measuring something. n.rijht’ length, or amount of something

B_l;ssl_lr:;ent is “The action of
as established by measuring”.,

1 Metrics are “A method of measuring something or the size,
e
nts are the raw datg_

——— Gerived Measureme
combinations of measurements. |
bt _’?Eean;d-punctinn points released tq

: int” production is a measure. Severity
| as “defects per function po 1 and 2 defects.

would be a metric R TS

Define the following terms : objects, message,

[AKTU 2014-15, Marks 05|

L. Object : An object is an instance of a particular class. In general, any
number of objects may be constructed from a class definition. The class
to which an object belongs defines the general characteristics of all
mstances of that class

2 Message : A message is a discrete unit of communication intended by
the source for consumption by some recipient or group of recipients.

3. Abstraction : It is a simplified representation of something that is
potentially quite complex It is often not necessary to know the exact
details of how something works, is represented or is implemented,
because we can still make use of it in its simplified form.

4 Class : It is a programming language concept that allows data and
methods to be grouped together. The class concept is fundamental to
the notion of an object-oriented programming language. The methods

af 1 1 i
gu;;‘i:::s‘.-iefme the set of permitted operations on the class’s data (its

& Pol S i
! m’;:mt;.::. It_l.s t.he‘abih.ty of an object reference to be used as if
grmfmm bot.hm Vith different formg Polymorphism in Java
1 heri : 2 P mm - The

qoftware Engineenng

~ — - 3‘”(5'0‘“1'-&-.4,
e P
Btatic type of the

apparently different forms often result from the
variable in which the reference is stored.

m What are different technique to estimate size of the
program ? Which technique is better and why ?

J 2013-14, Marks 05

1. The eatimatictn of size of program is very critical and difficult area of the
project planning.
i ies in establishi ite o L
* ;;I;):t (thhf;:lf:ve:re is essentil;]n;aﬁtra?: o -l i the fict
3. Itisdifficult to identify the size of a system. Many attempts have been
made at establishing a unit of measure for size.
4. Basically we use two methods for estimating the size. They are -
i  Lines of code (LOC)
ii. Function point (FP)
Better technique : Function point.
Reason : One of the important advantages of using the function point metric
is that it can be used to easily estimate the size of a software product directly

from the problem specification whereas in LOC, the size can be accurately
determined only after the product has fully been developed.

Que 3.28. |Describelinesofoode(LOC).thesizeestimnﬁmmethod.

pavns,

1. The simplest measure of problem size is lines of code.

2. This metric measures the number of source instructions required to
solve a problem.

3. While counting the number of source instructions, line used for
commenting the code and the headers lines are ignored.

4. In order to estimate the LOC measures at the beginning of a project,
project managers divide the problem into modules, _and each module
into submodules, and so on until the sizes of the different leaf-level
modules can be approximately predicted.

5. By using the estimation of the lowest level modules, project managers
arrive at the total size estimation. -

6. For example, in the function shown in Fig. 3.28.1, if LOC is simp y13
count of the number of lines then Fig. 3.28.1 given below conts
LOC.
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Que 325, | Explain the Halstead's software science.

'ARTU mz-m.-ung
OR

Give Halstead's software science measures for :
L Program length

i Program volume

i Program level

iv. Efforts

v. Language level

Also, give its advantages and disadvantages.

W]

Halstead's software science measure :

Halslead's software science is an analytical technique to measure size,
development effort and development cost of software products. Halstead
uses a few primitive programs parameters to develop the expression for the

overall program length, potential minimum volume, actual volume, language
level, effort and development time.

L Program length : The length of the program is defined as the total
usage of all operators and operands in the program so length, :
N=N +N '

where -

}':; = t:::i usage of all of the operators appearing in that implementation
: ge of all of the operands appearing in that implementation,
2 Program volume : This is for the size of any implementation of any

algorithr. The number of bits r uired to
18 known as volume and given ?; . PRREAEE

goft

—

2
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s _—
V=N ]og, n
where n represents different identifiers uniquely
and n=n + n,
then V=Nlog, (n, +n,)
Program level : It measures the leve] of abstraction provided by the
programming language.
The program level is given by,
e
L
Here, V * = Potential minimum volume

Efforts or programming effort : The effort required to imp ¢
the program and can be obtained as, lemen

Efforts (E) = % _ Program volume

Program level
- V *
But L=+
vv v¢
- Ee vty

6 Language level : Language level implies that higher the level of a

language, the less effort it takes to develop a program using that

language, i.e., language level is inversely proportional to the effort to
develop a program.

Lul
E

6. Potential volume : It is a metric for denoting the corresponding

parameters in an algorithm’s shortest possible form. Neither operators
nor operands can require repetition.

V* = (n, +ny)log, (n; +ny)

Advantages of Halstead metrics :

1. Do not require in-depth analysis of programming structure.
2. Predicts rate of error,

3. Predicts maintenance effort.

4. Useful in scheduling and reporting projects.

a

Measure overall quality of programs.

Disadvantages of Halstead metrics :

1. It depends on the completed code.

It has little or no use of predictive estimating model. But McCabe’s
model is more signed to application at the design level.
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having : " Table 3.31.1.
i Number of distinct operator : _ 3 =
ii. Number of operands:5 .20 Operator Occurrence Operands l Occurrence l
iii. Total number of operator W-'ls B oipiteed 1 < . |
iv. Total number of operand occurren®s : - 3 3 | 7
Calculate the different Halstead software metrics for aboy, | ! 1 ,
AETU 2013-14, ' hile 1
programs. Al Marks ij wh !
———-]_- — 2 '
“ ) 2 £ . return 1
Tohenwnt:?nkenmunttsdeﬁnedumea PrﬂﬂTjﬂm‘-f-_.Dumberd if 1
tokens, where a token is & lexical token (keyword, arithmetic Operator, J | 1
constants, symbol) , as recognized by compiler. ) 1
Numerical : ‘ () 3
Progrsmlength=N=N,+N,=20+15 : ;
N=35 | int
Program vocabulary =n=n, + 1, | else 1
n=12+05 L then 1 |
|‘| = 17 |
Volume of program = V= N* log, n |_ n =15 N =24 n,=2 N,=15
V= 25%log 17 = 25*4.08 = 102
Potential volume of program = The length, N=N,+N,=24+15=139
The volume, V=Nlog,(n +n,) =39 log, 17
= 159.41

Ve=(2+n,* log,(2+ n,*

(2+12) log(2 + 12)

14log 14=14 x 3.80=53.2
Program level = L = V*/V = 53.2/102 = 0.54

“&ﬂ.i For the following ‘C’ program estimate the Halstead’s

length and volume measures, Compare Halstead length and volume

measures of size with LOC measure.
// Pragram to calculate GCD of two number

int compute-ged(x, y)
{

Que 3.32. l Describe the function point based measures and metrics.

Answer I
ation of software development cost

1. Function points is used in the estim
which is the most important potential use of function point data.

Function point may be used to compute the following important metrics :
Productivity = FP/ persons-months
Quality = Defects | FP

Cost = Rupees/FP
Documentation = Pages of documentation per FP

int x, y;
while (= y)
if(r>y) thenx=x-y; 3. The five functional units as shown in Table 3.32.1 are ranl}ed acco_nﬁ:g
elsey=y-x to their complexity, L.e., low, average, or high, using a set 0 prescrip
return ' standards.
B : iteria for
4. Organizations that use function point method develop C}"h
| AKTU 2014-15, Marks 10/ determining whether a particular entry is low, average or high.
' . i function
5. ifyi function types, the unadjusted funct!
After classifying each of the five Bt s oadh Nition

points (UFP) are calculated using
type as given in Table 3.32.2.

4—4
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e P Table 3.32.1.
Functional units :
: Low ag®
3 4 '
External Inputs (D) —/4 "
" External Outputs (E0) s E U
" External Inquines (EQ) : X |
Internal Logical Files (ILF) i 15 ]
 External Interface Files (EIF) L7 1]
Table 3.32.2.
Functionsl | Count |  Complexity |
Units
. Low x 3 "
mﬁtﬂﬂ Average x 4 =
ml: | H.llh :6 =
| E Low x 4 = a
Outputs Average x 5 =
| (BOs! | High » 7 =
E::erm] Lowx 3 = -
uiries Average x 4 =
| ':m" JI. mx& -
| L]_::.;Tl I Lowx 7 =
| Files (ILFs) : J’“m:?:; 0 :
| Exemal | Low x 5
Interface .
L E]csi_tjfl' ! _}_ m;? :
Total uﬁdjuit.ed function point count =
6. The weightingf; identi 3
tung factors are identified as per Table 3.32.1 for all functional

units and multiplied with the functional unj

7 The i
procedure for the caleulation of UFP i mathematical form is given

ts accordingly.

below
5 3
UFP = }:, 22,*W,
w]n ) ) I J-l,
reimdwateathemmd_;indiumthawlumnoanhle3321

WV > Itlltbeentry of the it

row and /* column of the Table 3.32.1.

2-20C (CSIT-Sem4)
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7 :Itis the count of the number of functional units of type ¢ that have
| en clansified as baving the complexity corresponding to colums
s The final number of function pointa is arrived at by multiplying the UFP
" by an adjustment factor that is determined by considering 14 =
processing complexity. i
g Inthis, adjustment factor allows the UFP count to be modified by at
most 36%. The final adjusted FP count is obtained by using the following
relationship,
FP = UFP* CAF
where CAF is complexity adjustment factor and is equal to
(0.65 + 0.01 x LF,).
The F, (i = 1 to 14) are the degrees of influence and can be calculated
according to following sequence -
Rate each factor on a scale of 0 to 5.
0 1 2 3 4 5

i i 4

Incidental Moderate Average Significant Essential

10.

i,__
No
Influence
Does the system require reliable backup and recovery ?
Is data communication required ?
Are there distributed processing functions ?

Is performance critical ?
Will the system run in an existing heavily utilized operational

COC R

environment ?

Does the system require online data entry ?

7 Does the online data entry require the input transaction to be built over
multiple screens or operations ?

8. Are the master files updated online ?

9. Isthe inputs, outputs, files or inquiries complex ?

10. Is the internal processing complex ?

11. Is the code designed to be reusable ?

12. Are conversion and installation included in the design ?

13. Is the system designed for multiple installations in different
organizations 7

14. Is the application designed to facilitate change and ease of use by user ?

QaeBS3]]| Consider a project with the following functional units

&

Number of user inputs =50
Number of user outputs =40
Number of user enquiries =36
Number of user files =6

Number of external interfaces = 4
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¢ tactors and weighting
;-l-l oll Mdt’ﬁfwﬂulpdnu Sar the prejoct. factor,

Uﬁ"i izi.wu

=l =l
U‘l"?:ﬁﬂx4+40:5+35x4+6x10+4,7
=200+mﬂ+140+60+28=628

i)
CAF =(065+0.01 IFi
- (065 +0.01(14x3) = 0.65 + 0.42 = 1,07

FP = UFP x CAF
=628 x 1.07 =672

Cnddoraptded'iﬂlﬂle!dbwinlpnrm=

o calculate the function point firstly

, we have to calculate the unadjusted

goftware Engineering o |
- _____________—__—_-____hﬂ RTT
e - . w
Units E-H Poneti
E::Itel'ﬂ‘l 10 Low x 3 - 2 it Totals
Inputs 15 Average x 4 = 80
| External 6 | Lowx4 - % e
Outputs 0 Average x 5 - . ‘ |
(EOs) 13 High x 7 = = |' s |
b_________'—‘
Erlernal 3 Low x 3 - 0
Inquiries 4 Average x 4 = 16
Intel'ns] 0 I‘)‘w x 7 = 0 _1
Logical 2 Average x 10 = 2
Files (ILFs) 1 High x 15 = 15 %
Emm-l 9 I‘)w x 5 - ‘5
Interface 0 Aw x7 - 0
Files (EIFs) 0 H@ x 10 - 0 -

Total unadjusted function point count = 424
The factors given previously can be calculated as -

14
ZFs =3+4+3+5+3+3+3+3+3+3+
i=l

2+3+0+3=41
CAF = (0.65 + 0.01 * TFi)
= (0.65 + 0.01 * 41)
= 1.06
FP = UFP * CAF
= 424 % 1.06
= 449.44

5| What do you mean by cyclomatic complexity ? Enlist

A¥

L mhn.ﬁnoomﬂaﬂyilleHmmmW

it gives internal view of the code.
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a-a(:tcsa'r.s—m - B fware Desig
9_. - m_:;p;o;:h is used to find the number of independent paths '-hru“
=
a program
9 This provides us the upper bound for the number of tests that muyg¢ N
- nducted to ensure that all statements have peen executed at |
co ndition has been executed on its true and false sj rs,

=)

once and every Co :
The complexity measure is defined in terms of independent paths thay

when taken in combination will generate every possible path.

An independent path 1s any path through the program that mtroduq.
at least one new set of processing statements or a new condition.

McCabe's Cyclomatic metric, VIG) of a graph G with n vertices, e edges,
anchonnectedoomponentsisViGl=e—n +2P.

unique entry and exit nodes. Each node in the graph corresponds to g
block of code in the program where the flow is sequential and the areg
correspond to branches taken in the program.
Mgrxphischmﬂyknmasﬂowgmphand it is assumed that each
node can be reached by the entry node and each node can reach the exit
node
For example, a flow graph shown in Fig. 3.35.1 below with entry node ‘a’
and exit node f.
The value of cyclomatic complexity can be calculated as
ViG)=9-6+2=5

e=9 n=6and P=1

‘0 :‘o
©

There will be following five independent paths for the above flow graph
path l:acf

path2:abef

path3:adcf

path4:abeacforabeabef

path5:z2bebef

Here

Properties of cyclomatic complexity :

1L VG >=1
2. VIG)is the maximum number of independent paths in graph G-

3. Inserting and deleting functional statements to G does not affect

VIG).

1'

goftware Engineering

(; has only one path if and only if V(G) = 1.
5. [nserting a new row in G inere ViG) ‘
g V(G)depends only on the decision utrmzeu:;g

lomatic complexity : Refer Q. 3.35, Page 3-31C, Unit-1.

Example :
Cyclomatic complexity can be calcul
V(G)=e-n+2P

ated by any of the three methods.

i

-=13-10+2=5
i V(G =n+1

=4+1=5
i V(G) = number of regions

=b
Therefore, complexity value of a flow graph is 5.
Que 337. | Draw a flow graph, arrive at the cytl"::‘::'
and find the set of linearly independent paths
pw :

3-33C (CAIT-Sem-4)

complexity
following

T —

‘4



Number of edges (¢) = 20
Number of nodes (n) = 17
i ViG=e-n+2P=20-17+21)=5

where P is number of connected components.
L ViGi=p+1,441=5

where p is number of predicate (decision) nodes.
i VIG) = number of regions = 5

Therefore, complexity value of flow graph is 5.

Q.1. Explain the term software design along with design
principles.
EEE Refer Q. 3.1.

Q. 2. What do you mean by coupling ?
EEmE Refer Q. 3.10.

Q.3. Discuss the concept of cohesion.
EEE Refer Q 3.11.

Q 4. Differentiate between object oriented design and function
oriented design.

e

T T
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. Refer Q 321

Q.5. Explain software metrics with iis types. .i

ams Refer Q 3.24. ;

Q. 8. Discuss Halstead’s software science, }

amE Refer Q 3.29 ;

Q.7. Write a short note on function point based measureg and

metrics.

2mE ReferQ 3.32

Q.8 How cyclomstic complexity is measured ?

e

Refer @. 3.35 *

©00©
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Part-1 (4-2C to 4-11¢

Testing Objectives *Unit Testing

Integration Testing * Acceplance Testing

Regression Testing

Testing for Functionality and Testing for Performance
A. Concept Qutline : Part-1 ... 420
B. Long and Medium Answer Type Questions ....... . 4-2C
Part-2 (4-12C to 4-25C)

Top-Down and Bottom-Up Testing Strategies

Test Drivers and Test Stubs

Structural Testing (White Box Testing)

Functional Testing (Black Box Testing)

Test Data Suite Preparation

Alpha and Beta Testing of Products
A, Coneept Outline : Part-2 . 4-12C
B. Long and Medium Answer Type Questions................... #&12C
Part.3 (4-26C to 4-33C)

Slatic Testing Strategies s

Formal Technical Review (Peer Reviews)

Walkthrough

Code Inspection '

Compliance with Design and Coding Standards
A Concept Outline : Part-3 ..o 4-25C
8 Long and Medium Answer Type Quetions ... ... 426
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CONCEPT OUTLINE : PART-1 W
B —— _’_'____-_-____q_'-"‘--ﬂ
%aﬁmmﬁnshtheprmofemuﬁngaprwul

&n erTor . ‘
e Software testing objectives are .

goftware E

Software testing is not only used to rem,
out design defect by the programmer
Verification and validation :
Verification means to test that we are building the prouct i rigy
way:.c.,wearemmmmwmw”ww d
software so that it can meet the user requi d'. veloproent

 Whereas validation is the process which checks that

P ore building the right produet or not, whether we
3, M'ﬂﬂ“‘bm”’m:

a Software reliability has important relationship with

4

bugs, but. sise 1o fing

2
a

Software quality improvement "
& Verifiation and validation of software de“l"p"‘"“ ‘
i Software reliability estimation b Its objective is to discover the residual designing errors before
« There are certain levels of testing which are as follows : delivery to the customer.
C Unit testi é mfailuredazadurtngthemmgl ing process are taken down in order
i Integration testing to estimate the software reliability
: i::mam Que 4.2. IWhﬂmlhemindph.dMu.ﬁ-'?
e Answer |
Questions-Answers Principles of software testing :

Que 4.1. |mummmﬁng?mmmeobjecﬁmdt
OR

Write short note on software testing. Dmnu—;ﬁa

Answer l S

1 Software testing is the process of executing a program with the i :
of finding errors in the code.

2 It 1 2 process to verify that whether a system or its parts is
specified requirements or not. ’

3. Testmg is the fundamental of software success. ’J

4. Testing is not a distinet phase in system development life cycle
applicable throughout all phases i.e., design development
maintenance phase,

Following are objectives of software testing :

L  Software quality improvement :

a  Software quality means the conformance to the specified softwif®
design requirements.

All tests should be traceable to customer requirements.
Testing time and resources are limited, so avoid redundant test
It is impossible to test everything.

Use effective resources to test.

Test should be planned long before testing begins i.., after requirement
phase.

Que 4.3.

answer with an example.

Answer I

I No, itis not necessary that fault lead to failure.

2 Asystem is fault-tolerant, if faults in its hardware or software components
will not necessarily lead to system failure.

4 This property is usually obtained by using redundancy in time (for
example, repeated computation), space (for example, replicated functional
units), or additional functions (for example, failure detectors).

% Fault-tolerant distributed systems are a classic application area for a
wide variety of fault tolerance techniques.

L R S~

Does fault necessarily lead to failures ? Justify your
[AKTU 2013-14, Marks 05,
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e - 3 W
— d other dis
. tolerate fires. floods, and a
redundant compo::;t:vr:m reside in different buildings or cities.
as : _ W il
On the other hand. fault tolerance techniques 1n distributed systemg
6 hard to implement. because the 5u§system_g are only loosely
::emectedbv;mrwh.atﬂe Jinks which mayg_]bjedwfmjur? by them ‘
This prUV‘Es. fault does not pecesearily lead to system failure. Ives,
R

Explain.

L Unit testing is & lev
components of software are tested.

9 Unit testing focuses verification effort on the smallest unit of software

design, the software component or module.

in unit testing, individual components are tested to ensure that they are

working properly in the same manner as required.

4 Inthis process, a module (software component) is taken and executed in
isolation from the rest of software product. That's why it is also called
“software component testing”.

5 It is the lowest level of testing of an application.

The relative complexity of tests and uncovered errors is limited by the
constrained scope established for unit testing.

7 The unit testing is white box oriented, and the step can be conducted in
parallel for multiple components.

8 Unit testing is typically conducted by development team and programmer
who coded the umt.

o 2 [

Fig. 441,
m 18t is integration testing ? What are various software
integration technigques 7

Integration testing :
1. Integration testing is the phase in softw. o
Mwmmdﬂummmﬁmdmdm.::rful in which individual

4-4C (CS/AT-Sem-4)

5. Distributed systems

el of software testing where individual units/

"y
¥

1t occurs after unit testing and before validation ot
1 I
Integration tzatma takes as its input modules thagh,,ni
yps them 1n larger aggregates, applies tests deﬁm; - unit tested,
test plan to those aggregates, and delivers as its oyt inan integration
system ready for system testing. put the integrateq

» various software integration techniques are as follows -
op-down integration testing : |
i Inthis approach, testing process starts with testing
module/component in the hierarchy and move dmv::;p o

This process continues until all components are integra

then whole system has been completely tested. et
iii. Top-down integration testing approach requires the use of program
stubs to simulate the effect of lower-level routines that are called
by the routines under test.

iv. A pure top-down integration does not require any driver routines.

: Engineering
.Joﬂw{l-l"? S . +=5C
—— Cim'_]-s )

Th
L

o

Fig. 4.5.1. Top-down integration.

2 Bottom-up integration testing :
i In this method, each subsystem (component) at the lower level of

system hierarchy is tested individually first.

i Then the next component who calls the previously tested ones to

be tested.

ii. This approach is followed repeatedly until all ¢
included in the testing.

iv. The primary purpose to test each subsystem
among various models making up the subsystem.

v. In this, both control and data interface are tested.

vi. In pure bottom-up testing, no stubs are required, and only test

drivers are required. -
vii. Bottom-up integration testing is m.ainl?' used wh_en the P:f“"m
and machine interface of the system 18 the main concern:

omponents are

is to test interface
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4 Big-bang testing :
It is & non-incremental integration approach.
it is the simplest testing approach, where all modules making 5

L

i
complete system are integrated and tested as a whole and disorder
usually gives unpredictable results.

i The set of errors encountered here are very difficult to localize as it
may potentially belong to any of the module being integrated.

v, And once these errors are corrected, new ones appear and the

process continues in an endless loop.

4 Bandwich integration testing :
1. The combination of top-down and bottom-up integration testing
techniques is called sandwich integration.
i This system is viewed as three layers just like a sandwich.
i An upper layer of sandwich use top-down integration, the lower
layer of sandwich integration use bottom-up integration, and the

middle layer called target layer use the testing on the basis of
system characteristics and structure of the eo:p:nent hierarchy.

Qo tWare Engineering

""TC'CWI'I'! ,

G ot o et
Jeeded? Lesting |y
I ~ Acceptance testing is a level of software test
: for 8mpf.ab‘iht}’.
Acceptance testing, a testing technique performed
. or not the software system has met the reqmnm:;: - :.“'ﬁ o
3 The purwse D‘fth.i.ﬂ test is to eva]um,e the system's compim "u‘
pusiness requirements and assess whether it is acceptable for deliv::
Need of acceptance testing: Acceptance testing is needed dye 1 following

reasons -
Developers code software based on requirements document which is

18 where & system is togieq

1- .

their “own” understanding of the requirements and may not

what the client needs from the software. S
9 Requirement changes during the course of the project may not be

communicated effectively to the developers.

Que4.7. | Define stress testing. Why is stress testing applicable to
only certain types of systems ?

Stress testing is designed to determine the behaviour of the software

under abnormal situations.

2 Inthis testing, test cases are designed to execute the system in such a
way that abnormal conditions arise.

3. Some examples of test cases that may be designed for stress testing are

Test cases that generate interrupts at a much higher rate than the

average rate.

i. Test cases that demand excessive use of memory as well as other
resources.

i Test cases that cause ‘thrashing’ by causing excessive disc accessing.

4. IEEE defines stress testing as ‘testing Wnd“"‘r'ed foevilunie LAysen &
component at or beyond the limits of its specified requirements -

testing is applicable to certain type of systems which generally ':,’:
below their maximum capability, however, are stressed for some

hours only.
Que4s8, ] What is security testing ?

L

)

T T —
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1. 1t in 8 type of non-functional Lesting
sting that intends to y

2 Security testing is 8 type of soflware te
vulnerabilitios of the nystem and determine that its dota and rewgy,
are protected from possible intruders o

1 Security testing 1p a Lesting technigue to determine if an "‘""‘mauo.
system .pmtm data and maintains functionality as intended.

There are four main focus areas to be conmdered in security testing ‘l'ﬂp“dllb

for web sites/applications)
L. Network security : This involves looking for vulnerabilities in gy,

network infrastructure (resources and policies).

2 System software security : This involves assensing weaknesses
the various software (operating system, database system, and othgy

software ) the application depends on
Client-side application security t This deals with ensuring that the

a
client (hrowser or any such tool) cannot be manipulated,

& Server-side application security : This involves making sure that
the server code and its technologies are robust enough to fend off any
INtrusion

Que 4.9, l What is meant by system testing 7

o At thix level the entire sofitware gystem in tested.
b The reference document for this purpose is the requirements document,
und the ohyective is to see if the software meets its requirements,
This technique involves testing of a product by verifying its working
with the original requirements specification document.
d  Following types of Lesting are used at this stage
i. Funectional testing :
o Itis concerned with functionality rather than implementation
of the program
b In functional testing the structure of the program is not
considered
¢ Test cases are decided solely on the basis of the requiroments
or specifications of the program or module, and the intervals
of the module of the program are not considered for selection
of Lent casens
d  Due Lo its nature, functional Lesting is often called “black box
testing”

|

Finginearing
q‘inwalr”
490 (¢
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performance testing :

a Itdonls with quality related NS like yee
tonl ote ' "CUTity Lot re);
reliabnlny

2

b, Bystom tosting is done st the
in given to customer for uge
Syatem testa are dosigned to validage
with a view Lo nssuring that it meets it

developers and before the

fully developed Bystem
A requirements

m What are the objectives of software ——
(he purpose of integration testing. How in integration tomting uu-;

.-—’__"I

‘)llj(.(.“vﬂ. 0' Iﬂﬂwm “"iﬂ‘: }tﬂfﬂl’ Q 4.1, Pu'e ‘_2(:' ”m‘_‘
Purpose : Main purpose of integration testing is to identify the functional
requirement and performance level bugs. ‘
How is integration testing done : Refer Q. 4.5, Page 4-4C Unit 4.

Que 4.11. I What is regression testing 7 When we need regression

testing 7

Answer
Regression testing is defined as a type of software testing to confirm

1.
that a recent program or code change has not adversely affected existing

features.
Regression testing is nothing but full or partial selection of already

executed test cases which are re-executed to ensure existing

functionalities work fine.
This testing is done to make sure that new code changes should not
have side effects on the existing functionalities. It ensures that old code

utill works once the new code changes are done.

Need of regression testing :
Hegression testing is required when there is a :
| Change in requirements and code is modified according to the

requirement.
2 New feature is added to the software.
4 Defect fixing.
1 Performance issue fixing.

Que 4,12, ] Define software testing. Explain various level of testing-

Software testing : Refer Q. 4.1, Page 4-2C, Unit-4.

=
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— o ‘ous levels of testing : — 314, | What is software testi i
Various levels oftestingzhi:__l2 !.s_h-aws yarious lev ﬁ - b ng ? What are the m
™ Testing_ f s 'god” test ? Distinguish among error, fay) and ¢ of
r___._'._"]__ ! ."%;m soﬂ*ﬁ testing : Refer Q. 4.1, Page 4-2C_ Uit 4
Uni ntegration | ) ; )
-t | test | [_test autributes of good test: Re:er Q. 4.13, Page 4-10C, Unit 4
- Performance - integration pifference between error, fault and failure :
- functionality - interfaces Error Fault B
- security Functional It is i Failure
_ interfaces test 1. |Error is the 18 1ncorrect step, | Failurej - -
" | difference between | process or data | of s ”"t:::emhhy
_ functionality | Performance Beta definition i or
test test a computed, e onina component to
observed, or computer program | perform its required
— quality measured value or | which causes the | function within the |
_ security condition and the | program to behave in | specified ’
- reliability true, specified, or | an unintended or performance
— human factors theoretically unanticipated requirement. I
Fig. 4.12.1. Levels of testing. correct value or manner. It is the result '
. condition. of the error.
L  Unit testing : Refer Q. 4.4, Page 4-4C, Unit-4.
2 Integration testing : Refer Q. 4.5, Page 4—40 Unit-4. W Error refers to a| Fault refers to an | A software failure |
3 System testing : Refer Q. 4.9, Page 4-8C, Unit-4. missing or wrong | underlying condition | occurs if the
4 Acceptance testing : Refer Q. 4.6, Page 4-7C, Unit-4. person action within software that | behaviour of the |
. — . ‘ resulting in certain | causes failure to | software is different |
Que 418 | What are the attributes of a good software test ? Why is . fault being injected | happen. from the specified
regression testing an important part of any integration testing ‘ into software. h"h';m"‘;d ‘:‘:::
: may be ca
procedure 7 mmﬂ.& m@ functional or
performance
. reasons.
Anewer | |
Following are the attributes of a good software test : . .
. i ) ' 3. |According to the| According to IEEE, According to IEEE,
a  Has a high probability of finding an error. IEEE. “ < “ is the “Failure occurs when
b Noo- i B Erru_r:s the | “Faultis _ ol
redundant. _ human mistake | discrepancy in code the extesns
c.  Should be capable of uncovering a whole class of errors. that caused fault.” | that causes a failure.” behaviour 18
d  Should not be too simple or too complex. incorrect
- . . . ,____—-—-—'_-_______-_-—
Regression testing is an important part of any integration testing procedure e - A i i
as because : i 4. |Errors also include | Software fault i? a Afaﬂu{;;‘mp"'d“: :
1 It allows for re-execution of the systems after changes have been made error sources such | hidden programming :nllllyt'i-“ the systess.
to ensure that the system still has integrity. :;:uman mis- error. l;owever, presence
2 Side effects associated with these changes may cause problems with nderstandings, of a fault does not
functions that were previously working. d"“e‘ chaions, guarantee 8 failure.
3. Regression testing allows for tests that have already been conducted t0 L ;‘::T:?P“t“‘on L///J
ensure that changes have not propagated unintended side effects. l — - - =
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*  Test strateges are :
i Testdnvers
| . Test stubs
«  White box testing is also known as structural testing. It has the
knowledge of the internal structure of the code which can be
used to find number of test cases require to generate a given
. level of test coverage.
«  Black box testing is a testing which is based on the functionality
of the program.
In alpha testing, to solve the problem, customer is called at the
developer site to test the system.

Beta testing of software is done at the user site in real world
environment.

Wue &40 ] What are drivers and stub modules in context of
integration and unit testing of software product ? Why are stubs
and drivers modules required ? EK‘!‘U ﬂlﬂ-l‘;@
Drivers and stub modules in context of
L Drivers:

a

integration testing :

T i aied dii
me:tim :rh: beha: during bottom-up integration testingin order
yet integrated, our of the upper level modules that are 0o

3

goftware Engineering R
— = = Cicany

¢ Drivers are also used when the software -h..!l

external system and are usually complex

with an
Driwr.ﬂow dim H

than styb,.

The above diagrams clearly states that modules 4, 5,6 and 7 are availahle
for integration, whereas, above modules are still under development
that cannot be integrated at this point of time. Hence, drivers are used
to test the modules.

2 Stubs:

a. Stubs are used during top-down integration testing, in order to

simulate the behaviour of the lower-level modules that are not yet
integrated. Stubs are the modules that act as temporary replacement

for a called module and give the same output as that of the actual
product.

b.  Stubs are also used when the software needs to interact with an

external system.

Stub-flow diagram :
£
Fig. 4162

h available
The above diagram clearly states that modules " 2‘::; ;:elopmﬂ“
for integration, whereas, below modules are still stubs are used to
that cannot, be integrated at this point of time. Hence:
test the modules.

X
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Drivers and stubs in context of unit testing :

1 In order to test a single module, we need 8 complete environment ¢,
provide all relevant code that is necessary for execution of the modulg

Besides the module under test. the following are needed to test th

module
a  The procedures belonging

test calls.
b, Non-local date structures that the module accesses.

A procedure to call the functions of the module under test with
appropnale parameters.

2 Modules required to provide the nece
svailable until they too have been unit tested. In this context, stubs and

drivers are designed to provide the complete environment for a module
so that testing can be carried out.
The role of stub and driver modules is pictorially shown in Fig. 4.15.3.

to other modules that the module under

ssary environment are usually not

3
Driver
Global
Y data
Module under test
i
Stub

Stub -

A stub procedure is & dummy procedure that has the same Input / Output

m as the given procedure, but has a highly simplified behaviour.
re ,astub ure may uce the i

- et upproeed I prod expected behaviour using 8

Driver :

;:;Jv;r module should contain the non-local data structures accessed by the

oat under test. Additionally, it should also have the code to call the
erent functions of the module under test with appropriate parameter

values for testing.

B FE] What is software testing ? Describe white box testing in

gaftw "

e Engineering “i
. BC(
— _.Cﬂi'rl.‘-__ﬁnm

ﬁj.ﬁnl : Refer Q 4.1, Page 4-2C, Unit.4

goftware

ihite box testing

L g_]o“:a: :trtfl:::nri ll:ng ;:fi;:e?:e:: :ltai?:f::;r :::l:;r::-t ;:amm the

e i Kowlndes s

4 S e o operations asciaed wik e

(T inte of e saftws ta i e sl
test data.

The white box testing is also known by name of glass box testing
ractaral testing, clear box testing, open-box testing, logic driver testing
and path-oriented testing.

Test cases can be derived that :

Guarantee that all independent paths within a module have been

a.
exercise at least once.
b. Exercise all logical decisions on their true and false sides.
c. Execute all loops at their boundaries and within their operational

bounds.
d Exercise internal data structures to assure their validity.

In white box testing, the test cases are selected on the basis of
examination of the code rather than specification. The white box testing

isillustrated in Fig. 4.16.1.

\j

|
|



4 ey

‘ngineering
E_ml - - == +17¢

__mnwﬂr" .
" in the actual development process d
s e b combination of techniques thoge aa ‘:’:?:ope?s
VAan 05 W 2 X H 2 1
tages lication.
1.  Helps to optimize the code. i
2. Reveals errors in hidden code
Disadvantages of white box testing :
1 Itisvery expensive

4-16 C (CS/IT-Sem-4) Software Testing
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able for u-,e"u.:o;:':‘e

e
What is black box testing 7 List out ady

“;;nugeg of black box testing. antages ang

Qv
disad
. ?;'F-\

2 It is time consuming. - i ‘ =0l of sony

. | . . k box testing 158 a method of software test; t Xaminesg

B. o m; . .! Explsain white box testing techniques. : Exlzgﬁonalit}' of sm application without, peering int:?:.g rt;;alm"&;
or worijS'

i he tester do not kn he i struct
In black box testing, the ow the internal
z module, he tests only for input/output behaviour. o

It enables the software engineer to derive sets of input conditions that

1. Inthe white box testing the code coverage analysis is main part.

2. Code coverage analysis helps to identify the gaps in a test case suite, ]t 3. . : :
allows us to find the area in the code which is not executed by given set will fully exercise all functional requirements for a program.
of test cases. Upon identifying the gaps in the test case suite we can adg s The selection of test cases is based on the specification of the test bi
the respective test case. So it helps to improve the quality of the software " without knowledge of its inner structure.
applcation ‘ ' 5 Itisalso important to design test cases that demonstrate the behaviour
Following are white box testing techniques : " ofthe test object on erroneous input data.
1. Statement coverage : ¢ The black box testing is also known by the name of functional testing,
2z This white box testing technique tries to cover 100% statement exterior testing, specification testing, data-driven testing and input/output
coverage of the code, it means while testing every possible statement driven testing.
in the code is executed at least once.
b.  Tools : To test the statement coverage the Cantata++ can be used Outputs
as whate box testing tool.
2]
Decision coverage : Inputs :>
a  This white box testing technique try to cover 100% decision coverage P
of the code, it means while testing every possible decision conditions il
like if-else, for loop and other conditional loops in the code is executed
at least once. " Fig. 4.18.1. Blac
b.  Tools: To cover the decision coverage testing in the code the TCAT- 1. Test case should be derived which :
PATH " ) a.  Reduce the number of additional test cases that must be designed
Condition coverage : to achieve reasonable testing.
a  This white box testing tries to cover 100% condition coverage of the b Tell ussomething about the ence or absence of classes of errors,
code, it means while testing every possible conditions in the code is bt Bl ai dsrce associalte d only with the specific test at hand.
executed at least once. Adv .
4 Decision/condition coverage : ) Bihges .ol black box testing :
a  This mixed type of white box testing technique try to cover 100% ~ The test is unbiased. _
decision/condition coverage of the code, it means while testing the % Test is done from the point of view of user not the designer.
every possible decisions/conditions in the code is executed at least 3 Test cases can be designed as soon as specification is completed.
once miﬂd\r
» an :
5. Multiple condition coverage : L Thet A of bludk box t:estinﬂ : has already run & test
a In this testing, we ensure that each entry point of the system is oy est can be redundant if software designer

executed once.
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9. The test cases are difficult to design.

m Design a black box test suite for a program thy

computes the intersection point of two straight lines and disp)
the rpu-u]l. as “Parallel lines” “Intersecting lines” / “Coincident lineg
It reads two integer pairs (m1, c1) and (m2, ¢2) defining the h..
str-ightl.i.nuofthefoﬂny-moc.‘l‘helinesmpnrdlelifml.

cl = c2: intersecting if m2 = m2; and coincident if m1 =m2, cl =¢3,

The equivalence classes are the following :
i Parallel lines (m1=m2,c1#c2)

i Intersecting lines (m1 = m2)
Coincident lines (m1=m2,cl =c2)

Now. selecting one representative value from each equivalence class,
we get the required equivalence class test suite.

If conditions are true then :
Casel:
ml=5,cl=6and m2=35,c2=50;
the lines are parallel.
Case 2:
ml=5cl=T7andm2=5,c2=T,
the lines are coincident.
Case 3:
ml=5,cl=6and m2=8,¢c2=6;
the lines are intersecting.
Que 4.20. | Explain the different techniques used in black bos
teeti

Auswer |

Following are the techniques used for black box testing :
L Equivalence class partitioning :
1. Equivalence class partitioning is a method which divides the 0o

data of a software unit into partitions of equivalence classes
which test cases can be derived.

2. Equivalence classes are usually formed for input domains md.ﬁ
f:la.l._mﬁed into a valid equivalence class and one or more inV
equivalence classes. :

3. The ideais to partition the i i into o 505

. input domain of the system 11t
number of equivalence classes such that each member of the
would behave in a similar fashion.

neering

—

Softwar® ET{I

+19C (CsaT Sem-4)

—

4 The techniq_ues increase the effici of .
numbers of input states are drastic Ill‘y, rednhm S —

5 This techniques involves two steps
a. Identification of equivalence classes.
b. Generating the test cases.
analysis :
i Boundary value ysis

1. Boundary value analysis is a technique in which test are des;
to include representatives of boundary valuesinar .dew
9. Inboundary value analysis, we choose an input for a test case from

an equivalence class, such that the input lies at the edge of the
equivalence classes.

3 Boundary values for each equivalence class, including the
equivalence classes of the output, should be covered.

Boundary value test cases are also called “extreme cases™.

Hence, we can say that a boundary value test case is a set of input
data that lies on the edge of boundary of a class of input data or that
generates output that lies at the boundary of a class of output data.

6. Guidelines for boundary value analysis are :

a. Ifaninput condition specifies a range bounded by valuesa and
b, test cases should be designed with the values a and b and
just above and just below a and b.

b. If an input condition specifies a number of input value, test
cases should be developed that exercise the minimum and
maximum number. Values just above and just below minimum
and maximum are also tested.

By applying above guidelines, the boundary testing will be more complete
thereby having a higher likelihood for error detection.

iii. Cause-effect graphing :

1. Cause-effect graphing is a technique that aids in selecting
combinations of input conditions in a systematic way, such that the
number of test cases does not become unmanageably large.

2. This technique starts with identifying causes and effects of the
system under testing.

A cause is a distinct input condition, and an effect is a distinct
output condition.

Each condition forms a node in the cause-effect graph.

The condition should be states such that they can be se
true or false,

t to either
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In steps cause effect testing are as follows : |
For & model, identify input conditions (causes) and actions (effect).

4-20C (CST-Sem-4)

Develop a cause-effect graph.

1
2 N
3 Transform cause-effect graph into a decision table.
4

Converi decision table rules to test cases. Each column of decision table
represents a test case.

ety l’“@ Consider a program that input two integers hlﬂq

values in range (10, 250) and classifies them as even or odd. For thj,
program generate :

i Test cases using boundary values analysis
ii Equivalence class testing

i Test cases using boundary value analysis :
1. It selects test cases at the boundaries of different equivalence classes

2 For a function that classifies the integer as even and odd in the
range of 10 and 250, test cases must include the values
(11, 170, 249].

ii. Test cases using equivalence class testing :
There are three equivalence classes.

One valid and two invalid equivalence classes are defined as follows:
Valid :
1.  Set of integers in the range of 10 and 250.
Invalid :
1.  The set of integers less than 10.
2. The set of integers larger than 250.
Valid

Invalid K+t Invalid
10 250

'Que422.| Write the difference between black box testing and whit
box testing.

sl;nwa_r_ﬁ_F;“_“f_"ng__ _ $C(CHIT-Bemy)
"“-r.-—"]_'_._-_-_-_._
[g.No.| Black box testing White box testing

L—TBlack box testing is the

software testing method
which is used to test the
software without knowing
the internal structure of
code or program.

White box teating is the software
testing method in whieh internal
structure is being known to tester
who is going to test the software

"2 | Thistypeoftestingis carried | This type of testing is carried out
out hy testers. by software developers.
L — J
| 3 Implementation knowledge | Implementation knowledge is
is not required to carry out | required to carry out white bax
black box testing. testing. |
4. Programming knowledge is | Programming knowledge 1=
not required to carry out | required to carry out white box
| black box testing. testing.
-— —il— ]
5. The main aim of this testing | The main aim of white box testing
is to check what is to check how system is
functionality is performed | performing
by the system under test.
6. Testing is applicable on | Testing is apphcable on lower level

higher levels of testing like
system testing, acceptance
testing.

of testing like unit testing,
integration testing.

Black box testing means
functional test or external
| testing.

White box testing means
structural test or interior testing

|

Que 4.23, l What do you understand by test data suite preparation ?

A test suite is the accumulation of test cases that will run in a test
Progression until some stopping criteria are met.

L

o

Test suite preparation involves the construction and allocation of test
cases in some systematic way based on the specific testing tec
used. For example, when coverage-based testing is planned. the

‘Overage criteria would dictate the allocation of test cases.

hniques
specific
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§  There is also another way to receive & test suite. 1t is with : .

reuse of test cases for earher versions of the equal product. the :
coftware testing is generally considered as regression testing
4 Commeonly all the test cases <hould form an integrated Suite, rg

of their background. in what way they are obtained and what

4-23C (CNT-Sem-4)
Test cases can be designed by picking a few values from both the
partit 10ns

L Structure based test case design :

o+ The programmers have to make sure that all the instructions of
the program are executed at least ance then in such situations, the
rogrammers, as they know internal structure of the program.

5 Tt happens so that the test suite may evolve over time and ih,‘.‘ they have to design such kind of test cases

may overlsp with the actual testing.

Qﬂm I Explain alpha and beta testing.

Taver |

Alpha testing :

| Alpha testing is a type of acceptance testing; performed to identify all
. possible issues/bugs before releasing the product to everyday users or

hm‘m-mmmdedpedmd shouldbem%
for designing test cases ?

Anwer |

1 Test cases are designed to test both system and components. Inte
cases, input and predicted outputs are designed.

public.
2 They ere designed to discover program defects and to show that the uy 9 The focus of this testing is to simulate real users by using black box and
system meets its requirements. white box techniques.
| 3 The feature of the system or component which needs. 4 The aim is to carry out the tasks that a typical user might perform.
4 The tes ; . . Alpha testing is carried out in a lab environment and usually the testers
mf testing botoo Now Sy toet mveril Batues while tasng g are internal employees of the organization.
Criteria for designing test case :

4 Toput it as sunple as possible, this kind of testing is called alpha only
because it is done early on, near the end of the development of the
software, and before beta testing.

Beta testing :
1

L Functionality based test case design :
A

b

C

Sometimes, the team has to test the functionality of the systen

So. 1t designs test cases to meet this requirement. Beta testing is the procedure of subjecting software to test by real clients

The testing team designs such test cases with the help of doms i the real surrounding before its release.

and subject matter experts.
2 Partition bused test case design :

a

Beta testing of a product is performed by “real users” of the software
application in a “real environment” and can be considered as a form of

> 4 external user acceptance testing.
Sometimes, the test team notes that input given to a program &

outpul so generated can be categorized into groups 3. Beta version of the software is released to a limited number of end-
T . * users to obtain feedback on the product quality.

2 tase testing team categorizes the input and output® " :

genersted into groups g

Beta testing reduces product failure risks and provides increased quality
of the product through customer validation

It is the final test before shipping a product to tne customers. Direct
feedback from customers is a major advantage of beta testing
L]

This testing helps to tests the product in real time environment.

Here case tesy : : .
: SHng team partitions the input and output sets 8
?;T:::fm fron all the partitions. It saves the time and effort®

84 ik . -
the u.;;a? ol “sting the program for all possible values of inp?
o Ofuses on a few valyes chosen from each part ition.

* RNOWD as partitig

U based test case design. 426.| What is debugging ? Discuss various debugging

UPProaches with examples.
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Debugging is the process of identifying and resolving errors in a Progray

code
Debugging approaches :
1. Brute force method :

a  This is the most common method of debugging but is the Jey
efficient method.

b. In this approach, the program is loaded with print statements o
print the intermediate values with the hope that some of the printeq
values will help to identify the statement in error.

¢ Thisapproach becomes more systematic with the use of a symhgli
debugger (also called a source code debugger), because values gf
different variables and break points can be easily checked, and
break points and watch points can be easily set to test the values of
variables effortlessly.

2 Backtracking :

a  In this approach, beginning from the statement at which an error
symptom has been observed, the source code is traced backwards
until the error is discovered. .

b, However as the number of source lines to be traced back increases,
the number of backward paths increases and becomes
unmanageably large, thus limiting the use of this approach.

3. Cause elimination method :

2 Inthisapproach, a list of causes which could possibly have contributed
to the error symptom is developed and tests are conducted %
eliminate each cause.

b. A related technique of identification of the error from the errof
symptom is the software fault free analysis.

Que 4.27. I Differentiate between testing and debugging.

Answer
Debugging |

- . .. nd
| user predefined Unknown initial condition; ©
: proced : .
predictable outcomes. Ures; { cannot be predicted.

—— J_____ ‘___'________,/

| 2 S suld be —la_.lm : —~—
| schedule d.p ed, designed, | Cannot be constrained.

I.r. 3_ * e —_____“_‘_;__‘__4_____’_/

Is a de .
| “monstration of errgpg/ ‘ Is adeductive process.

e
| 8.No.| Testing
| L Starts with known conditions

dpparent correct ness,

L | e

fiware Engineering 4—‘.15(, (CS/IT-Sem-4)

So

= — —— — -

Fz Proves 4 programmer’s | Vindicates a programmer.

4. ¢ |
-'___-_F-_S;Olﬂd strive to be | Demands intuitive leaps, |
5. redictable, dull, constrained, | conjectures, experimentation,

| P d freedom.
jrgd: .
T Much can be done without | Impossible without design
6. knowledge.

design knowledge. |
R bbb o S
Must be done by insider.

T Can be done by outsider.
[ e

8 Theory of testing is available. Only recently theorists have |

started.
Automation is not possible.

9. Much of the test design and
execution can be automated.

PART-3

Static Testing Strategies, Formal Technical Review (Peer Reviews),
Walkthrough, Code Inspection, Compliance with Design and
qul'?g Sta.ndards

' ‘CONCEPT OUTLINE : PART-3

+  Formal technical review is also known as peer review. It is a
' software quality assurance activity performed by software

engineers. ) )
‘ ¢ In walkthrough session, the material being examined is

presented by a reviewer and evaluated by a team of reviewers.
|+ The goal of code inspection is to identify and remove bugs before

;testing the code.

Questions-Answers
Long Answer Type and Medium Answer Type Questions

Que 4.28, | What is software review and formal technical review ?

il

sﬂftwm review :

1. .
?&Wa:e review is an effective way of filtering errors in & software
uct,
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o conducted at each of these phases ... analysis, design, cogyy
2. Reviewsco o] areas of improvement in the product, '

and testing reve
cate those areas that do not need any improvemem

3 Reviews also ind1 . )
4 We can use software reviews to achieve consistency and “nifﬂmjty

across pl‘ﬂj ucts.
5 Reviews also make the task of product creation more manageable,

6. Some of the most common software review techniques are :

a Inspection

b. Walkthrough
¢ Formal technical reviews (FTR)
d Code reviews
e Pair programming
FTR:

A formal technical review is software quality assurance activity performed

by software engineers.

b.  The objectives of FTR are :

1 To uncover errors in function, logic or implementation for
representation of software. :

2. To verify that software under review meets its requirements.

3. To ensure that the software has been represented according f0
predefined standards.

4. To achieve software that is developed in a uniform manner.

a

5. To make projects more manageable.

¢ In addition, the FTR serves as a training ground, enabling junior
engineers to observe different approach to software analysis, design
and implementation.

d ::39 ”?ﬁ serves tf:{ promot.e backup and continuity because 2 number
people became familiar with parts of the software that they may
have otherwise seen.

qn-;""l What is a formal technical review and why is 9%¢
conducted i i

. ? Outline the steps mqmredtomnductasuccessfulm
| AKTU 2013-14, Ma

|

Formal technical review : Refer
Steps in FTR :
L Thereview meeting ;

Q. 4.28, Page 4-25C, Unit-4.

a  Every review .
; meeti i
following comstrajntsn-g should be conducted by considering the

Give reasons,

Que 437
w a]k:n'. What is walkthrough ? When w
fough and what are the objectives of walkthrough ?

4-27C (CS/IT-Sem-4)

ware Engmeering

- : [nvolvement of people

L
ii, Advance preparation
jii, Short duration
b, Rather than attempting to review the entire design walkthrough
" are conducted for modules or for small group of modules.

The focus of the FTR is on work product (a software component to

pe reviewed). The review meeting is attended by the review leader,

all reviewers and the producer.

4 One of the reviewers become recorder who records all the
important issues raised during the review. When errors are
discovered, the recorder notes each error.

end of the review, the attendees decide whether to accept

e. Atthe
T without modification.

the product or not, with o
Review reporting and record keeping :
During the FTR, the reviewer actively records all the issues that
have been raised.

b. At the end of meeting,
review issues list are prepared.
Finally, formal technical review summary report is produced.

these all raised issues are consolidated and

Review guidelines :
a  Guidelines for the conducting of formal technical review must be
established in advance. These guidelines must be distributed to all

reviewers, agreed upon, and then followed.

Que 4.30. | What is mean by “Formal Technical Review” ? Should it
access both programming style as well as correctness

of software ?
AKTU 2014-15, Marks 05,
AKTU 2016-17, Marks 10

Answer ,
FIR: Refer Q. 4.28, Page 4-25C, Unit-4.

No .
formal technical review should focus on correctness only.
Reason ;

Assessing style is tricky and can lead to bad feelings if a reviewer is not

;?ret ul when he/she makes comments concerning style.

t . P

Id ;}.e {’r_“d‘j“?ef gets the feeling that the reviewer is sayii
+Itislikely that some resentment will arise.

e can perform the

g ‘Do it like
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Answer i
| Walkthrough is an activity in which author describes and explajng

work product in an informal meeting to his peers or Supervisop ¢
feedback. 0 gy

9 Here validity of the proposed solution for work product is checkeq

3. Structured walkthrough technique is very useful technique tq
a product for its effectiveness. Analy,

4 Indesign phase of the product, the purpose of walkthrough is to fing
as many possible problems in product design while the design i:"
w
paper

5 It is cheaper to make changes when the design is on paper rather thy,
at the time of conversion.

Generally walkthrough can be done at any of the following stages o
product development :

i At the time of deciding schedule for different phases
o At the time of problem specification

i Desigming data structure

iv. Program designing

v Prepanng documentation and user manual

vi. Coding

vii. Test plan, data and result

viii. Maintenance changes

So. the walkthrough can start in early stage of software development &
design and planning, long before the testing begins.

8 It is a static method of quality assurance. Walkthrough are informsl
meetings but with purpose.

A walkthrough has two broad objectives :
1 To gain feedback about the technical quality or content of the documes
2. To familiarize the audience with the content.

Que 4.32. | What do you mean by code inspection ? Which types
errors can be removed by code inspection ?

=

: o - m for
1 Code inspection is a process of examining the code of ng‘: colt
identification of certain errors which are not identifiable DY

walkthrough sel
9 Code inspection is done to find out some common types of errors
due to misunderstanding and improper programming.

Engineerng

goflware
- Thf‘ inspection of a work product is done by a group of peers, who first
. cnect the product privately and then get together in a formal meeting
1tn,:h“'rmAs pol_pnti.a] defects found by individuals and to detect more
0 i
defects. . . .
An inspection can be held for any technical product, which may include
4 equirements specifications, system design document, detailed design,
i .
code, and test plan. _
5. Dunng identifying errors through code inspection, the standard of coding
" isalso checked. . _
Following programming errors can be removed during code inspection -
O .
1. Useof un-initialized variables.
2‘ Jumps within loop (use of transfer control statements (goto) to transfer
" execution control of program in between the loop i.e., for loop, while-
loop, do-while loop ete).
3 Non-terminating loops.
4 Mismatched assignment.
5. Array indices out of bounds (size of array is not initialized).
6. Improper storage allocation and de-allocation.

3.

Que 4.33. l Why code review is considered to be a more efficient way
to remove errors from code ? Briefly discuss about code inspection
and code walkthrough. [AKTU 2012-13, Marks 10|

!n.' : cr : . |

Reason : The reason behind why code review is a much more cost-effective
stfrategy to eliminate errors from code as compared to testing is that reviews
du'ecl:ly slet.ect errors. On the other hand, testing only helps detect failures
and significant effort needs to be spent in debugging to locate the error.
Code inspection : Refer Q. 4.32, Page 4-28C, Unit-4.

Code walkthrough : Refer Q. 4.31, Page 4-28C, Unit-4.
E. 434, | What do you understand by the cleanrcom strategy ?

(l!lelmroom strategy :
. Th .

pr:ddem oom straf;egy is a software development process intended to
9 uce software with a certifiable level of reliability.

The £ :
d ; ocus of the cleanroom strategy is on defect prevention, rather than
% elect remoyg].
e dean_r
Etmtagies:mm approach to software development is based on five key
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Soft ware Tl\g .
ting

For'r_n_al Specification : The
specified. A state

stimuli is used 1o e
lncrempntnl de
Increments whic

software to be developed ig r“"r'n
transition model which shows system Tespon ally
Xpress the specification 568 1o
velopment : The software is partitioneq ;
h are developed and validated separately ygj Mo

cleanroo OCess S
. M process. These increments are specified, with Customer | i,
at an early stage in {he process .

St i i

ructured Programming : Only a limited number of contrg)
|_:laia abstraction Constructs are used. The program deve
ent of the specification. A limite

: € aim is to apply correctness
transformations to the specification to create the

4. Static verification : The developed software is st
rigorous software inspections. There is no unit or
for code components.

6. Statistical testing of the system :
is tested statistically to determine i
are based on an operational profile
the system specification.

Que 4.35. 1 Describe coding standard in brief.

—_

Coding standards are a set of conventions that the programmer follows to
standardize their computer code to some degree and to make the overall
program easier to read and understand.

Representative coding standards :

L Rules for limiting the use of globals : These rules list what types of
data can be declared global and what can not, with a view to limit the
data that needs to be defined with global scope.

2 Standard headers to precede the code of different modules : The
information contained in the headers of different modules should be
standard for an organization. The exact format in which the header
information is organized in the header is specified. The followingis an
example of header format :

1. Name of the module

i ~ Date on which the module was created

'F'l‘eaer\rinx
Program code,

atically verifieq usi
module testing Process

The integrated software in,

. = fomy
ts rgha‘blhty‘ These statistica] Le:r::
which is developed in parallel wity,

ii  Author's name
iv. Modification history
v. Synopsis of the module

. . input/
vi.  Different functions supported in the module, along with their 10p
output parameters

vii. Global variables accessed/modified by the module

.
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jons for global variables, local variables, and
i :;; . A naming convention is that vanables are named
“ﬁrm:ring (ilobal variable names would a.lways start
g MiX o(ﬁ’r‘.xnm[]]p. (lobalData) and local variable names
o ital Ietti‘:pﬁffor example, localData) Constant names should

ot "

start with Rm':-::{]:?apitﬂl letters only (for example, CONSTDATA).
. ust

pe forme!

g con

ed A8t

ing error return val_ues and exception

iams : The way error conditions are r(-pf)rt?d by
r_mn;'!m a program should be standard within an
Jifferent fun;h:?.xamp"" all functions whll_e emrounlu.-rmg ai; error
nrgani_znh:;l[-m;:l either return a 0 or 1 consistently, independent of
condition

hich programmer has written the code
whit

__,’—l ¢ is difference between coding standards and coding
Que 4.36. | Wha

ConV

pandling me<

i i ortant in software
idelines 7 WhY n:;’a:i';?:? ?;:;ds‘:?n ':ij\?e important coding
de\relopmentdol‘lide“nes that you would recommend. _
standards anc £ [AKTU 2014-15, Marks 10|
Taewer |
pifference : - o - B
"SNo.| Coding standards Coding guidelines !

1 |Coding standards are adherence | Coding guidelines are a set of
| " |to a well-defined and common | best practices.

| style of coding. -

T2 They are mandatory to be | They are not mandatory.
followed.

Importance :

1. Acoding standard and guidelines give a uniform appearance to the
code written by different engineer.

2. They facilitate code understanding.
3. They promote good programming practices.

Coding standards : Refer Q. 4.35, Page 4-30C, Unit-4.
Coding guidelines :
The fnl]owing are so
'ttommended by map
L' Donotusea codi
2 Avoid obgeure 5
3 Do
4 Th

me representative coding guidelines that are

Yy software development organizations :

.ng style that is too clever or too difficult to understand.

ide effects.

0t use an identifier for multiple purposes

. s
code should pe well-documented.
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5. The length of any function should not exceed 10 source line,
6. Do not use GOTO statements :
Que 437, | What is coding standard ? Also, discuss the
types of code reviews.
Coding standard : Refer Q. 4.35. Page 4-30C, Unit-4.
Types of code review :
Reviews can be classified as follows :
a. Formal reviews :
1. Formal reviews are conducted at the end of each life cye

Wleny

le
2. They are held when the author believes that the product j B
free. e
3. A formal review follows a published process. The findings o
review are documented. b
4. Formal reviews include the SRS review, the software e
documentation review, and the software test readiness reﬂ:i’c:

5 Results of formal reviews are then documented.
b. Informal reviews:
1. Informal reviews are conducted on an as-needed basis.

2. They may be held at any time, serving the purpose of;
brainstorming session and following no set agenda.

No documentation of the meeting is necessary.

The developer chooses the reviewers and provides the materials
be reviewed.

5. The material may be as informal as a computer listing
handwritten documentation. _

6. Informal reviews are conducted depending upon the need and ther
results are not documented.

7. The purpose of informal reviews is just the exchange of informati®s

Q!Ol.ﬂ.! Why the testing is important in the softwart

z testing i
development life cycle ? Explain black box and white box
detail ?

Software testing is very important in SDLC because of the following res® e
1. Software testing points out the defects and errors that were
the development phases. o
i uct. Quality

2. Itis very important to ensure the quality of the prod o
delivered to the customers helps in gaining their confide

re Fnﬁlneeﬂnﬂ C(CHNT-Sem 4
oftwal™

s <sary in order to provide the facilities to the customers
) : d'L livery of software application which requires lower
K |1kl" the g

o= cost, is more accurate, consistent and reliable
te .
main e — required for an effective performanee of software
software test
lication or product
app ures that the application should not result mto any

1 ens
s:ﬂﬂ::;egﬁ cost of fixing is larger in the later stages of the

Testing 18

(=3

fer Q. 4.18, Page 4-17C, Unit-4

e fer Q. 4.16, Page 4-15C, Unit-4

mwbo;tesﬁﬂ!:Re

-

VERY IMPORTANT QUESTIONS !

ing questions are very important. These questions |
| Following W= ked in your SESSIONALS as well as
UNIVERSITY

e EXAMINATION.

Q.1. Discuss the objectives and principles of software testing.
aii Refer Q. 41and Q. 4.2.

Q.2. Define software testing. Explain various level of testing.
ask Refer Q 4.12.

Q.3. Explain the concept of white box testing and black box
testing.
A& Refer Q. 4.16 and Q. 4.18.

Q.4. Differentiate between testing and debugging.
REE Refer Q 4.27.

Q3. Describe the following :
FTR

Walkthrough
Code inspection

Refer Q. 495,
ReferQ 431
Refer Q 492

::f‘“ short note on coding standard and coding guideline.
rQ.435and Q 436

©00
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Need for Maintenance : '

* Categories of Maintenance : Preventive, Correcti ;
Maintenance ; ve and Perfectipe
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P Cost of Maintenance

Software Re-cngineering
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| Schedule/Duration
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— — £l
A. Concept Outline : Part-3 ... S

B Long and Medium Answer Type QUeSHONS ..oocoovvvecerern™™
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Software Maintenance & SPM

[PART4|

s - T -

olutionary Entity, Need for Maintenance,

: Maintenance : Prevention, Corrective and Perfective
Cost of Maintenance, Software Re-engineering,

Reverse Engineering.

520 (conT-Sem-4)

Software as an E!

: PART-1

i (_:EiNéE_PT DUTI:.INE g

e tenance can be defined as a set of activities

. Sog“:ra;erza;?l a software system following its release for
unde

operatiana] use. '
« Categories of maintenance are :

i Perfective maintenance
i Adaptive maintenance |

i Corrective maintenance -
+ Maintenance costs vary widely from one application to another

but on average, they seem to be between two to four times of
the development cost for large embedded software systems.

Reverse engineering is the process of analysing software with .
the objective of recoveringits design and specification. |

Questions-Answers. ‘

| Long Answer Type and Medium Answer Type Questions ‘

Que 5.1. | Describe the term software evolution. Explain the

different laws used for software evolution.

Answer

boriliware_mlro_lutiun is the term which refers to the process of developing
soltware initially, then repeatedly updating it for various reasons.

Th ; -

relz:::lurmn process includes fundamental activities of change analysis,
planning, system i : g e

Witiriers. ystem implementation and releasing a system to

The cost and j :
m v
Syatein i pact of these changes are accessed to see how much

the change. ected by the change and how much it might cost to implement

4 Ifthe
p]ann;”‘[l;zsgd changes are accepted, a new release of the system is
adaptal;;]n rl:lig release planning, all proposed changes (fault repair
and new functionality) are considered. ’

1

>
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. A docis o ' : implement i
de on which changes to 1mp sl
b u; m;it?;.eﬁe process of change lmpl,em"“tﬂtian '
hghrs : fmftt:e ;i-evelopment process wiiere the revisions to the S
ﬁer?il:-:igned. irnp\emonted and tested.

1 Changes identification

process

2. Change prnmsal

3. Software evolution
process

Fig. 5.1.1. Change identification and evolution process.

Laws used for software evolution are :
1. Law of continuing change : This law state that any software system

that represent some real world reality undergoes continuous change or
become progressively less useful in that environment.
Law of increasing complexity : As an evolving program changes, its
structure become more complex unless effective efforts are made to
avoid this phenomenon.
Law of large program evolution : Program evolution is a self-
regulating process and measurement of system attribute such as size,
time between releases, number of reported errors etc., reveals
statistically significant trends and variances.
Law of conservation of organization stability : Over the lifetime
of a program, the rate of development of that program is approximately
constant and independent of the resource devoted to system development
Law of conservation of familiarity : This law states that during the

active lifetime of the program, changes made in successive release &r¢
almost constant.

E 5.2, l What is software maintenance ? What is the need of th¢

. —5z|
software maintenance ? AKTU 2014-15, Marks %5

1. Accprding to Ithe st_andard for software maintenance-1992, mﬁwr:
mmfaulm vln:noe 1s modification of software product after delivery {0 o
+ 10 1mprove performance of othe i adopt the prodd
Yo a modified environment other attributes or to adopt
2

SO&Ware maint, e

nance i ] L it bas
been delivered t, © 15 the process of changing system afte

o the customer.

Software Maintenance & SPM
The cost of software maintenance is quite high, o

Goftware maintenance accounts more than 65% cost of software
development cost.

Need for software maintenance :
The software needs maintenance due to following reasons

Over a period of time, software’s original requirements mayi -
: reflect the customer’s need. hang

j Errors mdetectgd during sgftware development may be found d
the use and require correction. e

i With time, new technologies are introduced such as new hardware,

operating system etc. The software therefore must be modified to adopt
the new modified environment.

QueB5.3. | What is software maintenance ? Explain any two models

of software maintenance.

Answer |
Software maintenance : Refer Q. 5.2, Page 5-3C, Unit-5.
Models of software maintenance :

1. Quick-fix model:

a. Thisis an adhoc approach used for maintaining the software system.

b. The objective of this model is to identify the problem and then fix
it as quickly as possible.

|AKTU 2013-14, Marks 05

Problem

Fixit
found

Fig, 5.3.1. Quick fix model.

The advantage is that it performs its work quickly and at a low
cost,

This model is an approach to modify the software code with lkEe
consideration for its impact on the overall structure of the software
system.

% Iterative enhancement model :

@  Iterative enhancement model considers the changes made to the
System are iterative in nature.

This model incorporates changes in the software based on the
analysis of the existing system
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c. It assumes complete documentation of the software is avaj].&in
the beginning. _
d  Moreover, it attempts to control complexity and tl'ieshmginhin
good design

Iterative enhancement model is divided into three stages :
i Analysis of software system

i Classification of requested modifications

i Implementation of requested modifications

—_— e

Reguirements } Requirements —— see
' Design Design
B '
| Code ' Code

Test | Test
|

ot ¢
|  Analyeis : Analysis

Que 5.4. I What is software maintenance ? Discuss different types
of maintenance of that a software product might need.

o

Software maintenance can be categorized into following four types :
l. Adaptive maintenance :
a. This type of maintenance concerns external changes.
b Evenifthe software is error free, it is possible that the environmes!
in which the software system works will often change.
2.  Corrective maintenance :
a.  Corrective maintenance refers to modifications initiated by defect:
in the software

b.  This type of maintenance 18 also called bug fixing. '
3.  Perfective main tenance ;

@ Perfective maintenance is an activity that we undertake t0 i““’m:
the maintainability, performance and other attributes of 0
applications

b. It includes all changes like insertions. deletions, modiwu

extension and enhance meng made to the application to meet

uger need

Software Maintenance & SPM
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‘ preventive maintenance :

This type of maintenance is done to anticipate future

to improve the maintainability using techniques like problems and
commenting, or even re-implementing some part of "“mnm :
modern software engineering tools and techni ‘”“"' using

m Why is software maintenance required ? Discuss with
|AKTU 2015-16, Marks 10

a.

e‘mples-

There are three types of maintenance and following are the reasons for why

{hey are required along with their examples :

. Perfective maintenance : It is required for improving the performance
of the software.

Examples :

a. Configuring the network management software to improve
performance such as improving access times to data, speed at which
reports are produced, etc.

b. Software may need to be modified to improve the user interface
upon feedback from users who are finding it more difficult to use
than it needs to be.

¢. Developing online tutorials and more help screens to help new
staff learn the software.

d The software provider provides upgrades which will improve the
performance of the software.

2 Corrective maintenance : It is required for correcting bugs in the
software which were not discovered during testing.

Example :

a A piece of software may crash when being used with another piece
of software.

b. A piece of software may crash when used witha particular item of
hardware.

¢ Software may present a security risk which needs correction.

4 Problems with reports not being printed out properly.

Adaptive maintenance : It is required when software may need t-O:e

changed owing to the changing needs of the business or organization.

E!aInple 2

4 Software may need altering 849
the managers with informatio
time of development.

b Changes to values such as the percen
to income tax rates will result in change

that it is more flexible in supplying
n which was not envisaged at the

tage rate of VAT or changes
s to the software.
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The organisation oxparllds so the soﬂwb:.m I;.-eedg to be ahe"dmu
1s able to cope with an increased number of users.

d  Adapting the software to work with newly developed ¢ .
systems software or new hardware. p"‘u‘
A virus threat/hacker threat means that the software wij) .
be adapted to protect against this. Neeq

-_-_—“.—l Which category of software maintenance COnsume,
maximum effort and why ?

Answer |

1 Perfective maintenance consumes maximum effort. Since this type of
maintenance requires perfecting the software by implementin;
requirements.

2 It also means maintaining the functionality of system by improving its
structure and performance.

4. This type of maintenance is necessary when the system requirements
change in response to organizational or business change.

4 The scale of change required for this tvpe of maintenance is greater
than other types of maintenance.

Que 6.7. I Explain cost and efforts of software maintenance.

Anewer |

] The cost of system maintenance represents a large proportion of the
budget of most organizations that use software system.
2 More than 65% of software lifecycle cost is expended in the maintenance

activities

d. Cost of seftware maintenance can be control by postponing the
development opportunity of software maintenance but this will cause
following intangible cost :

. Customer dissatisfaction when requests for repair or modificatio?
cannot be addressed in a timely manner.

i Keduction in overal] software quality as a result of changes that
introduce hidden errors in maintained software.

4. Efforts expended on maintenance may be divided into pmd“ﬂi‘.ﬂt"‘

activities (for example analysis and evaluation, design and modificatio®

:};{_ngl The following expression provides a module of mainte
eflarts

M=P+KC-D

M = Total efforts expended on maintenance.
I* = Productive effort.

K = An empirical constant.

Where,

e = Hn““"“‘ Mlll\llinanﬂ, & BI'M

48C! CS/1T-Sem-4)

C' = A measures of complexit
¥ that can be attp
a lack of good design and Illu'ull'll'lllltiuuw

D = A measures of degre of 1
) amiliarity
software tarity with the

E;:;&——I Explain software re-engineering and the steps involved
tn mnginearin' process.

Acs . ;
Software re-engineering :
Software re-engineering is the examination and alteration of 4 system

1 ; B
to reconstitute it in a new form,

The principles of re-engineering when applied to software development
processes, is called software re-engineering.

4 Ifaffects positively at software cost, quality, service to the customer and
speed of delivery.

4 In software re-engineering we are improving the software to make it
efficient and effective.

Steps of software re-engineering process :

1. Inventory analysis :

a. Every software organization should have an inventory of all
applications.

b The inventory can be nothing more than a spreadsheet model
containing information that provides a detailed d_vacn'punn for
example, size, age, business, and criticality) of every active
application.

¢ By sorting this information according to business criticality,
longevity, current maintainability, and other locally important
criteria, candidates for re-engineering appear. ‘

d  Resources can then be allocated to candidate applications tor re
engineering work.

% Document restructuring :

& Documentation of a system either explains how it of
to use it.

b Documentation must be updated. L phat

v re-document an application

rontly undergoing rhnlns\l
tion of usefuland relovan

wrples or how

¢ It may not be necessary to full
those portions of the system that are "'":
are fully documented. Over time, 8 collec

doc i ill evolve. wl
umentation wil ik 5o fully re documenti

4 The system is business critical and

I
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3. Reverse engineering : -
a  Reverse engineering is a process of design recovery
engineering tools extract data, architectural, and prmedll‘!‘al €rse
information from an existing program. de'lgn
4 Code restructuring :
a  Toaccomplish code restructuring, the source code is analyzed y:
s restructuring tool. Violations of structured programpm:
constructs are noted, and code is then restructured. Ting
b The resultant restructured code is reviewed and tested to ens
that no anomalies have been introduced. Internal
documentation is updated. code
5 Data restructuring :
Data restructuring begins with a reverse engineering activity
b Current data architecture is dissected, and necessary data models
are defined.
¢ Data objects and attributes are identified, and existing data
structures are reviewed for quality.
6 Forward engineering :

a  Forward engineering, also called renovation or reclamation not
un_lym design information from existing software, but uses
this information to alter or reconstitute the existing system in an
effort to improve its overall quality.

Fig. 8.8.1. Software re-engineering process model.

Que 5.9, I What are the benefits of re-engineering phases 7 Explai®™

C [L‘.SﬂT'Sem"l S{)ﬂ.Ware Malnl&nanm & SPM

5,["

genefits of re
Costs : Evidence from a number of prpject suggest that re-engineering

1. o existing software system costs significantly less than new system
development.

, Lower risks : Software re-engineering is based on incremental
i mproverﬂent of systems, rather than radi_ca] system replacement. The

risk of losing critical software knowledge is drastically reduced.

.engineering phases :

Better use of existing staff : The skill of existing staff can be better
stilized by re-engineering.

Incremental development : The development is not carried out as a
whole, It 1s in stages.

Que 5.10. | What are legacy systems ? Why do they require re-
engineering ? Describe briefly the steps required for re-engineering
asoftware product.

Aswer |

Legacy system :
ystems that must still be maintained. These

1 Legacy systems are old s
been the best that technology had to offer.

legacy systems may have

Reason for requirement of re-engineering :

I Most of the legacy systems may be poorl _
documentation may be either out of date or non-existent.

% The developers of these systems have left the organization; there may
be no one in the organization who really understands these systems 10
detail.

3 These systems were also not designed f_'or change.
the non-availability of requirements, design and test
system requires software re-engineering. )

Page 5-8C. Unit-5-

y structured and their

Another problem is
cases. So, the legacy

Steps of re-engineering process: Refer Q. 5.8,

Que.11. I Write short notes on software reverse en
OR

Wri?,e short notes on software re-en
e“ll"ltleel'ing,

gineerilll-

gineering and software reverse

I
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e ke i — _\ll ‘ —= L s Tee———l B == -
: Re-engineering Mmm .
Answer No. - — i
s re-engineering is | Reverse eng e
. ing 3 i Yoftware re-cigince . | * engineering is a
Software re-engineering : Refer Q. 5.8. Page 5-8C, Unit-5. | one erned with taking | of dewign recovery procesy
Software reverse engineering : existing leﬁﬂcy_synbems and |
1. Software reverse eng'ineerj;g 18 thefproc::is 0:‘ ;’H‘Dvering the - r‘..L T;::):r:}er:tosrr:!g them to |
d the requirements specification of a product from an anajyg; | make U .
:nf‘jc'. ! y.l‘“h-l mamtalllahh- | |
2 The purpose of reverse engineering is to facilitate maintenance | = tn‘::-:- — .'|
improving the understandability of a system and to produce the Nea.:; | ‘ | oode — .F“'—w‘hm
documents for a legacy system. | — L . | spmcification
Stepaol‘so!'rwmrevemengineering: | __l"'_._ - ) : _'hm. i
. : . . ~ | The objective of re- The objective of reverse
1. Collecting information : This step focuses on collecting a]] 2

2 Possj

information (1 ., source design documents etc.) about the soﬁ‘mlble

2 FExamining the information : The information collected in step |
studied so as to get familiar with the system. .

4 Extracting the structure : This step concerns with identificatig, ”
program structure in the form of structure chart where each node
corresponds to some routine.

4 Recording the functionality : During this step processing details of
each module of the structure charts are recorded using structured
language like decision tables ete.

5. Recording data flow : From the information extracted at step 4 and
step 5, set of data flow diagrams are derived to show flow of data among

' ‘ engineering is to produce a | engineering is to derive the design |
new more maintainable | or specification of a system from
system. its source code

| 8

é-le[;s_u'l_)f_ re-engineering : Refer Q. 5.8, Page 5-8C, Unit-5

PART-2

Software Configuration Management Activities, Change Control
Process, Software Version Control, An Overview of Case Tools.

CONCEPT DUTLINE : PART-2 JI

+ Software confi guration management is designed to manage an

the processes. evolving software system or product and then maintain it in the
8 Recording control flow : High level control structure of the software post development phase throughout its life cycle.
i€ recorded. * Four major SCM activities are :

i.  Configuration identification

7. Revi igm - : 2 : L
ew extracted design : Design document extracted is reviewed i  Change control

several times to ensure consistency and correctness. It also ensures

that the design represents the program.

Generate documentation : Finally in this step the complet

documentation including SRS, design document, history, overview etc.
18 recorded for future use.

Que 5.12. | What is difference between re-engineering and revers:
engineering ? Explain different steps of re-engineering.

g

The differences between re
follows -

AKTU 201514, Marks®

-engineering and reverse engineering 4%

ui. Software configuration status reporting
iv. Audits and reviews

* CASE tools are software programs that are designed to assist
human programmers with the complexity of the processes and
the artifacts of software engineering.

Questions-Answers

e

@nﬂwwwmwmmrmq“w

e

Q“es.m.| Write short note on software configuration

Management,
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1

2

3.

Software Configuration Management (SCM) can be defined ag a
of deﬁm_ng and imp]ementing a standard cOn.ﬁg'urati[)n' whlchm
into the primary benefits such as easier setup and mﬂintenmrzmu
down-time, better integration with enterprise management and legg
efficient and reliable backups and also maximize Pmdl;f-‘tivi
e ty by
SCM is used to track and manage the emerging product ﬁndit!venim
SCM ensures that all people involved in the software procesg ..
what is being designed, developed, built, tested, and delivered,
Through SCM, the design requirements can be traced to the fing
software product.

Objectives of software configuration standards :
1. Remote system administration :

5.

E 6.14, l [lustrate the various SCM activities.

a The configuration standard should include necessary software and/
or privileges for remote system administration tools.

b. These remote tools can be used to check the version of virus
protection, check machine configuration, or offer remote help-desk
functionality.

Reduced user down-time :

a. A great advantage of using a standard configuration is that system
becomes completely interchangeable restlting in reduced user
down-time.

Reliable data backups:

a Usi.nglu standard directory for user data allows backup systems to
selectively backup a small portion of a machine, thus, greatly
reducing the network traffic and tape usage for backup systems.

b.  Also, should a catastrophic failure occur, the data directory could be
restored to a new machine with little time and effort.

Easy workstation setup :

& Any sort of standardized configuration streamlines the process of
setting up the system and ensures that vital components 3¢
available.

b If multiple machines are being setup according to a standard setup,
most of the setup and configuration can be automated.

Multi-user support :

a  Although, itis common for users to share a workstation, the syste?

c?ﬂﬁguration i_s designed to allow multiple users to use the
workstation without interfering each other’s work.

5-“(;((‘-
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o
{dentification of configuration components :

This process requires us to freeze the baseline product

b The product baseline further can be viewed and split into
" Jequirement driver design (RDD) baseline, design baseline and
document baseline.

The baseline product needs to be broken down into smaller
mmponents.

These identifies components are the basic units for modification
and control; hence, they are numbered and tagged for identification.

access and control.

5 Change management control (CMC) process :

CMC is triggered through a change requirement from user.

customer or from developer.

b Configuration management group has to describe its utility and
other technical and commercial implications and then make the
decision of accepting the CR for implementation.

¢ All accepted CRs are then priorities and scheduled for effecting the

change in a planned manner.

a.

3. Product status accounting and management :

a  The baseline product and baseline components undergo a change
and assume new status.

b.  The role of product status accounting is to ensure that the product
inits latest status is functional in all respects and all concerned are
informed.

Que 5.15. l What is change control process ? Explain.

ver |

Change control is a systematic approach to managing all changes made
to a product or system. e
Change control process ensures that the changes 0 the ;:T em
controlled and that their effect on the system can be predictec: -
Change control process comes into effect when tl_w Slf:::;:mm
associated documentation are delivered to can.ﬁguﬁ“ﬂll’n
thange request form which should record the reco

Pegarding the change. patof hepro j change,

The recommendations may include assessm
y inc : mented.
the estimated costs and how the change should be imple

__._-‘f
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. s C - Control Authority (Cq
. This f is submitted to a Change y e
’ lhudﬂ“ mﬂnﬁl‘wmm the change 18 to be accepted. If chan ek Whigy
by the CCA. it is applied to the software. PProye,
g ralida Software Qualj
6 The revised software is revalidated by the So ity
(SQA ) team to ensure that the change has not adversely aff, A““'ohﬁr
parts of the software cted

7  The changed software 15 handed over to the software configuray;
teamn and 15 mcorporated in a new version of the system.

Que 5.16. l What is software version control process ? E‘m&.
activities of version control process.

1. Version control combines procedure and a tool that manages differen;
versmons of configuration items that are created during the software
ENGINEETINE Process

2 Adetailed record of every version of the software must be kept.

3 This comprises the name of each source code component, including the
vanations and revisions
Version control activity is divided into four main sub-activities :
L. ldentifying new version :
& A software configuration items (SCI) will receives a new version
number when there has been a change to its established baseline.

b Each previous version will be stored in a corresponding directory

such as version(, version], vergion2 etc.
2 Numbering scheme :

: ;!;h‘: 2"“"1"”“3 scheme will have the following format : Version

b The first letter (X) re
made Lo the entre
warranty a com
dJRJt W increase

presents the entire SCI. Therefore Ch“":
configuration items or changes large enough "
pletely new release of items will causes the fir®

2“- second letter (Y) represents a component of SCL The digit wil

:{LHEHLI&.“}' Hicrease if a change is made to a component, “w‘"
changes to multiple COmponents.

d  The 3
third letter (Z) represents a section of components of SCL To*

number wil] gnly be ible ;
dowen iy, mdwi.dua}mt::rmmponem PR
a Viﬁbilit}r -
& The versi ) 1
title T number w;j) be visible either in a frame oF 3

16 (CBNT-Sem-0)

—
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The decision for this depends upon the group decision to code all
the documents for a frame capable browser or allow for non frame
capable browser.

In either case, number will always be made available.

b

[4

" -fnckinw The best way to keep track of the different versions is with

, version evolution graph. As shown in Fig. 5.16.1 given below :

vil |+ viz |

V1.0

Que 5.17. l Write a short note on CASE tools.

|AKTU 2013-14, Marks 05|

OR

Give and explain the architecture of CASE environment.

Answer

1

CASE tools are software programs that are designed to assist human
Programmers with the complexity of the processes and the artifacts of
software engineering.

The use of Computer Aided Software Engineering (CASE) tool reduces
the effort of development, of achieving quality goals and managing
t‘!mng;_. and configuration throughout the product life cycle.

Computer Aided Software Engineering (CASE) tools help the project

:}a“"’g‘—‘l‘. the software developer and other key personnel to improve

Kickt €Ir productivity in the development team.
i

2

lecture of CASE environment :
“Portant component of a modern CASE environment are :
User interface
Tool set

:‘ DbJECt. management System (OMS)

U A “’POBitory |

f":eaP lnte.ﬂm : The user interface provided a consis

nter e88ing the different tools thus making it easier
L&-raﬂ with the different tools and hence reducing the

't management system : Different CASE tools

Bofty, S i ion,
are product as a set of entities such as specificat

u

tent framework
for the users to
learning period.
mpresent. the
design, test
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data, project plan e
entities into the un
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r
Jlar CASE tools supporting different stages of software life cycle

Uﬂﬂl‘ltﬂ'fﬁl(‘(‘ Some pop

B Tool Set are B requirements tools : A number of tools are proposed for
Object Management L ::]df.]jng, tracing, and analyzing requirements.
S,\-s;[,em Emples are:
. Turbo-analyst
y b Oracle’s Designer/2000, Argo/UML Rational ROSE

Repository , Software construction tools : Software construction tools are the
Fig. 5.17.1. “ tools which are used to code and implement the software and hence
S (ransform the software requirements into working product. Broadly

Repository :
1

The complete information about meta-models, methods, project artifacts
baseline, process models etc., is available in the repository. '
This information can be shared by different team members efficiently
thereby improving the project management as a whole.

While implementing, the repository can be either centralized or
distributed. Normally this is implemented using a database or a file
system

105,18 | What are benefits and limitations of CASE tools ? Explain

Benefits of CASE tools :

1. Improved productivity

2 Better documentation

4. Reduced lifetime maintenance
4

Improved accuracy
6. Opportunity to non- programmers
6 Intangible benefits

Limitations of CASE tools :
1. Cost
2 Learning curve
mj,l[‘

8. Tool mix : It is important to make an appropriate selection of tool
get cost advantage,

E' e 5.19, I List out some most used CASE tools.

Estimation of Various Parameters such as

they can be classified as :

2 Program editors

b. Compilers

¢. Interpreters

d. Debuggers

Software maintenance tools : Tools under this category are

a. Comprehensive tools : These tools are used to assist in human
comprehension and visualization of the programs. Examples are

Visual Studio, exref etc.

Re-engineering tools : These are tools which allow the change of

existing format of a program to a new format i.¢., a new language

or new database or new technology in general.

Configuration management tools : These tools support version

control and other activities related to configuration management ! €.,

management and control of changes made to the documents. Examples

are Clear Case, Change man etc.

Project management tools : Tools under this category automate sizé

risk management

PStin?ations, cost estimation, schedule estimation, A
activities etc. Some of the tools are MS Project, Excel, COCOMO, FF

ete,
PART-3

Cost, Efforts, Schedule/
0COMO), Resource

d Management.

Duration, Constructive Cost Models (CO
Allocation Models, Software Risk Analysis an
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CONCEPT OUTLINE : PART.3

e Productivity is defined as :

5 i Size
Productivity = Effort ‘
e Constructive cost model is the most wide] W

models techniques. Boehm postulated that tlir?:rdez:?‘hng |
three important classes of software products : Ty
L Organic
i.. Semidetached
iii. Embedded

» Risk is a problem that could cause some loss or threaten t},
success of the software project, but which has not happened ye:
* Risk can be categorized into : |

i Project risk .

| i Product risk
il Business risk

nm«h you mean by effort estimation ? Why effort
estimation is necessary ?

1. Software development effort estimation is the process of predicting i
most realistic amount of effort (expressed in terms of person-hours
money) required to develop or maintain software based on incomple
and uncertain input.

2. Based on the effort, the cost and time required to completé the

development is estimated.

Effort will depend upon the productivity, :

In software development, productivity is that of the software eng’

and the effort is that of the term.

Productivity is defined as
Productivity = —'2¢.
Effort

o Software Maintenance & SPM
(_'(,m-r-sk.m- ———
s tion is important because of following

tima
effort €8
oft w27

ons ¢ '
{ rrganizalinns have
atically. |
rstanding of the product

is aclear unde e
: o determines the project feasibility in terms of budget and

ot proper control over project and they can plan

fication of resources to be used during the project.

identi .
|ps management in taking decision for current as

[t helps in
gstimation als0 he
well as future projects. _ ‘ '
<timation helps in quantifying the impact of risks and guides the project
ake suitable decision.

manager to t

que 5:21. | What do you mean by activity networks ? Also, name

different types of activity network ?

Taswer |

‘| Anactivity network is a graphical representation that shows the different

activities making up a project, their estimated durations, and
interdependencies.

=

Each activity is represented by a rectangular node and the duration of
the activity is shown alongside each task.

3. The technique can be broken down into three stages :

a. Planning: It identifies tasks and estimate duration of times.

b. Scheduling : Establish time table of start and finish times.

¢ Analysis: Establish the float and evaluate and revise as necessary.
There are three types of activity networks diagram. They are :

4 Program Evaluation and Review Techniques (PERT)

b Critical Path Method (CPM)
¢ Gantt chart

Que .29,
TN; 5:3!. What do you understand by Project Evaluation Review
Nque (PERT) ? Also, enlist the benefits and limitations of PERT.

Answer

L A
%kect Evaluation and Review Technique (PERT) chart is a project

u m}_e::nent tool used to schedule, organize, and coordinate tasks within

PERT
PE = be both a cost and a time management system.
KT organiz

g ed by events and activities or tasks.
charts depics task, duration, and dependency information.
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5. Each chart starts with an initiation node from wh; 'INI
tasks originates. o hﬂm

6. If multiple tasks begin at the same time, they are all g "
node or branch, or fork out from the starting point, tarteq h‘ml}.

7. Each task is represented by a line, which states itg :
identifier, its duration, the number of people assigneq ¢, it o P ol
cases the initials of the personnel assigned. L 'lldin.%

8. The other end of the task line is terminated by ang
identifies the start of another task, or the beginning :fh:; Node, whig,
that is. waiting time between tasks. Y slack i
Benefits of PERT :

1. The PERT network is continuously useful to project m
and during a project.

anagerg Prior,
2. The PERT network’s graphical representation of the

to show the task interrelationships.

3. PERT controls time and costs during the project and
finding the right balance between completing a proj
completing it within the budget. :

4. It exposes all possible parallelism in the activities and thus helps ir
allocating resources.

5. It allows scheduling and simulation of alternative schedules.

Limitations of PERT :

1. The PERT network does not deal very well with task overlap.

2.  PERT does not help in deciding which activities are necessary or ho
long each will take.

hl’.l What do you meant by Critical Path Method (CPM)!

What are the benefits and limitations of CPM ?

ﬁ

1. Critical Path Method is step-by-step project management techniqué b
process planning that defines critical and non-critical path.

2. Critical Path Method (CPM) charts are similar to PERT chartsand®*
sometimes known as PERT/CPM.

3. CPM acts as the basis both for preparation of a schedule, and of reso™

planning B
4. Critical path analysis is an effective and powerful method of assess

a. What tasks must be carried out ?

b.  Where parallel activity can be performed ?

¢ The shortest time in which we can complete a project-

d  Resources needed to execute a project.

mjact’ltuhhdp

ﬂlﬂfaci]juu,
ectonﬁmem

B Software Maintenance & SPM
-Sem -
ol [(:W[T = . 5
"VIM( ence of activities, scheduling and timings involved.
The sequem®
pﬂ'm-itmﬁ

Task \ officient way of shortening time on urgent projects.
The mos

, j it allows to monitor the achievements
. ent of a project, it al | '
puring maf‘?ﬁin;t also helps to see where remedial action mm B
f roject goals:
'Llul[:x.-n togetapP ‘ needs
Ina CPM chart, the crit
The cntical path.detgrrm
the critical pathis delaye
to be delayed.

JPM: .
B"“eﬁ_t; Dig(’ﬁes the task that must be completed on time for the whole
[t 1den

time.

iect to be completed on N

lPt" U-Ileo ;dentifies which tasks can be delayed for a while if resource needs
3 .

tuie reallocated to catch up on missec tasks.

CPM helps to minimize cost.

roject back on course.
ical path is indicated.

nes the total duration of the pmjef:t. lfs_ta.gk on
d, the final completion of the project will likely

Limitations of CPM: . |
The relation of tasks to time is not immediate.

b, CPM charts are more difficult to understand.

Que 5.24. |

disadvantages of Gantt charts.

Answer |

A Gantt chart is a special type of bar chart where each bar represents an
activity.

What is Gantt chart ? Discuss advantages and

—

2 The bars are drawn along a time line. The length of each ba.r s
proportional to the duration of time planned for the corresponding
activity.

3. Gantt charts are mainly used to allocate resources to activities.

4 Gantt charts are useful tools for planning and scheduling projects.

5 They allow to assess how long a project should take, determine the
resources needed, and lay out the order in which tasks need to be
carried out.

8. They are useful in managing the dependencies between tasks.

" Whena project is under way, Gantt charts are useful for monitoring its
Progress,

K

We can immediately see what should have been achieved at a point in

time, and can therefore take remedial action to bring the project back
On course,
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Advantages of Gantt chart : \“"1
1. Thisis asimple and very inexpensive method and ean
by supervisory staff with some amount of training, bed"elnm 3
2. These charts clearly
every job.

show the decided time and work
"dﬁuj‘ o

3. Monitoring and control are easier and can be done
time frame and at the lowest cost,

4. These charts can be changed and updated quickly at a lower
Disadvantages of Gantt chart : o

They do not show job interrelationships and interdependence
Cost implications cannot be shown.

3. With these charts, it is not possible to depict other alternatives for gy
completion. Project

4. The shape and form of Gantt charts can differ according to the nature of
the requirement.

“m, Discuss the various categories of software development
projects according to the constructive cost models (COCOMO)
estimation model.

OR
Write a short note on Constructive Cost Models (COCOMO).

Various categories of software development projects according to

COCOMO estimation models are :

1.  Boehm postulated that any software development project can be classified
into one of the following three categories based on the developmen!
complexity - organic, semidetached, and embedded.

2. Boehm's definitions of organic, semidetached, and embedded systen®
are as follows !

a. Organic: We can consider a development project to be of org®
type, if the project deals with developing a well:uﬂdﬂ'h
application program, the size of the development team is reaso™.
small, and the team members are experienced in dl!velf.:plﬂslllml ’
types of projects. of

b. Semidetached : A development project can be consi@"%
semidetached type, if the development team consists of 8 0¥

¢ of experienced and inexperienced staff. Team mamber’"."id:

! limited experience on related systems but may be unfamilir

some aspects of the system being developed.

Hoftware Maintenance & SPM

. A development project is cm)ﬂﬁ?re&i::.:e:';uﬂnd:::
c. Em o ftware being developed is strongly i wmum
type: 1Mt t:,“m- if stringent regulations on the opera proced
hil.l'd"""r 2y

exist. . :
MO cost estimation models

coCo |
\mnrding to Boelu:n :
t JlowiDg three stag(.:_) S
(i} [ g m : .

e COCO‘M COCOMO model gives an approximate software
" o baswm’,e orts and cost as function of program size expresse d

fiware cost estimation should be done through
|0

in estimated lines of codei

The basic COCOMO estimat10

expressions :

Effort (E) = a*(KLOC) i
. —

Development Time (T,)=¢ |

Where £ is effort applied in person-month, T, is development

time in months.
¢. The coefficients a, b, ¢, d are constant and can be calculated by

n model is given by the following

given table :
" Praject a b ¢ d j
~ Organie 2.4 1.05 2.5 0.38 |
Semidetached 3.0 112 25 035 |
' Embedded 3.6 1.20 2.5 032 |

d. When effort and development time are known, the average staff
size to complete the project may calculated as :
Average staff size (SS) = E/T,  persons

€. When project size is known, the productivity level may be calculated

as:
Productivity (P) = KLOC/E
2 Intermediate COCOMO :

a The intermediate COCOMO model refines the initial estimate
obtained through the basic COCOMO expressions by using a set of
fifteen cost drivers (multipliers) based on various attributes of
software development.

Boehm requires the project manager to rate these fifteen different

Parameters for a particular project on a scale of one to three.

- Then depending on these ratings, he suggests appropriate cost
driver values which should be multiplied with the initial estimate

“btained using the basic COCOMO.
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d. Ingeneral, the cost drivers can be Fo“m:;ﬁil
1 Product attributes i Categur,.

2. Computer attributes

3. Personnel
4. Project attribute
e. The intermediate COCOMO equations are :
Effort (E) = a*(KLOCY* EAF
Development Time (T, ) = c*(E) -
Where EAF (Effort Adjustment Factor) is multiplication of g;

types of cost drivers. E is an effort applied in person.. *
development time in months. = s Tuis

f. S:;Z:::ﬁ:;ents a, b, ¢, d are constant and can be calculateq
’ Project a b e d
| Organic 3.2 1.0 25 038
L_ ~ Semidetached | 3.0 1.12 2.5 035 |
| Embedded | 2.8 120 | 25 032
3.

Detailed/ complete COCOMO model :

a. A major shortcoming of both the basic and the intermediate

COCOMO models is that they consider a software product asa

single homogeneous entity.

However, most large systems are made up of several smaller

subsystems. These subsystems may have widely different

characteristics.

c. Forexample, some subsystems may be considered as organic type
some semidetached, and some embedded.

d.  Not only that the inherent development complexity Uriﬂ:
subsystems may be different, but also for some subsystems i
reliability requirements may be high, for some the de"‘*l""m’i
team might have no previous experience of similar developm®”
and so on. the

e. The complete COCOMO model considers these diﬂ'ereﬂ“:‘f o
characteristics of the subsystems and estimates the eﬂ' i

development time as the sum of the estimates for the

subsystems. ;
f.  The cost of each subsystem is estimated separately- This apP"

reduces the margin of an error in the final estimate.
COCOMO-II :
1. COCOMO-II is the revised version of the original COCOMO.

T
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fl-'amework. and set of tools and

ffects of software technology
sts and schedules.

mation models. These can
hases of the software.
fferent stages

analytic

g # 1 |uating the €
eva ua :

ues fo fn oftware life cycle co '

wements © e detailed cost estl

at different p

odels can be applied at di

ggests, can

.. .Mhis model as the name Su
fon : This 2 to resolve

d for prototyping. for example,
be use to & h
user interface 1
Early design:

design stage- . .
Post architecture stage : This provi
‘ detailed design and coding stage.

Que 5.26 | ¢ diagram and suitable example show
e ' -
{he order in which d in the COCOMO

estimation technique :

sSues.

This supports estimation of cost at the architectural

des cost estimation during

Using schemati
the following are estimate

[AKTU 2014-15, Marks 10

cost, effort, duration, size

Answer |

(0COMO : Refer Q. 5.25, Page 5-23C, Unit-5.
Example :
Problem : Assume that the size of an organic type software product has
been estimated to be 32,000 lines of source code. Assume that the average
521}"'_\' of software engineers be Rs. 15,000/- per month. Determine the
:-[;'ETI required to develop the software product and the nominal development
Solution ; _
_;;.ﬂ:.t.:?: * As per the basic COCOMO estimation formula for organic
:f[fmrt =12.4 *(32)1.05 = 91 PM
“iminal de . :
{_'tJ.'H rpquj::;!}tup;nent time = 2.5 * [91)0.38 =14 months

odevelop the product = 14 * 15,000 = Rs. 2,10,000/-

Ques.27
*| What do you mean by risk ? Explain.
' Arisk
SK 18 an ici

Oteur wh) ¥ anticipated unfavourable event or circumstance that can
2 an \ €4 project is underway,

"MK is a proble i

[q.ce by 2 comy a:[:;hat might occur from the problems currently being
Ira rigk e ‘

I Comeg G .
0 mope 5 ey true, the anticipated problem becomes a reality and is
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B ([ oY
If arisk becomes real, it can adverse]y affect the —
successful and timely completion of the Project

.g“‘ﬂ

Y Soe i

5 Software risk is a problem that could cayge som, Por thy,
success of a software project, but which b oy : loss op 4 aty

6. These potential pn_)blems might have gp adve RPPened yet. N th,
schedule, or technical success of the sofwar, 'Tse impaey on g,
software products, or Project team morale e Project, the q &_qul

Risks can be categorized as follows : ality of

a.

Project risks : Risks that thre

b,

m“ﬁﬂ [hu-u.‘ i ? i
softw, Discuss ¢1,
\fa-j are d“eh’pmem,, o risk o, agemen;
Risk
_ ahagement 5
steps 1o Process :
reduce this Lo an af(‘ept:h[l ntl'fylng k, assess
e risk ; B e leve], m’““’kﬂndt&hng
Rk efer Q.5.27, Page 5.
y mami.sa\rerytedl 2c, Unit 5.
N % BSSessmang TS task. It involye :
i Risk conr) * basically two steps
8reas of pogenyinr L8 the proce
tia] 88 of
&  Rigl: m’k‘.Th? risk asseszment ° Project ang identifying
* Risk ige -y €Onsists of three activities ;
Ntifieay; .
:.hless‘:m : Plan Ty, yotematic gy pt i
R e T
l*nﬁﬁ ) Fisk gt lon is to &\’Bhp
of commg,, O can e g, .
t 0 rig| i
i {?:n fitents of p OF softwgpg 7111 the help ofa checklis
€d rigl mi:g“m_htiona] d:fc Jrur Ny examining
i cesafil) 1Bation gy e aib:'e of previously
B
hrllm ml_ﬁtutlnn I8 ¢ ried = Fusesiii
Useqd o A5 out ag
the proceg, IL:““‘_ Process using
of rigk types can be
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Rigk
Assessment
Risk
Control
Fig.5.28.1,
The end product of this step of the process is a list of risks that

could occur and affect the product, the process or the business.
V.

Within the identification phase, several activities occur. The
main activities are :

Risk Iden tiﬁcation]

Risk Analysis I

Risk Prioritization

Risk Planning ]

Risk Mitigation |

Risk Monitoring I

Risk Resolution |

1. ldentify risks

2. Define risk attributes
3. Document
4. Communicate

Risk analysis :
L. When the risks have been identified, all items are analyzed
using different criteria. The purpose of the risk analysis is to
assess the loss probability and magnitude of each risk item.
The input is the risk statement and context developed in the
identification phase.
i The output of this phase is a risk list containing relative ranking
of the risks and a further analysis of the description, probahility,
consequence and context.
. The main activities in this phase are :
1. Group similar risks

2. Determine risk drivers

3. Determine source of risks

4. Estimate risk exposure

6. Evaluate against criteria
¢. Risk prioritization :
i.  Risk prioritization helps the project focus on its most severe
risks by assessing the risk exposure.
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; . - — n(} Csny, e oL uccessful completion of beta tlentl?:em:yansmthais
. Exposure 18 the product of the probubility of i — Ty, P ” l»xzimpl"‘; e nication vejecting
due to the risk and the potential Magnityde n;‘nnuﬁnau. B he .
. This prioritization can be done j ”‘mtln iy ;

1
ile large turnover in developrnem. staff usual v
h] e

iy
n . e L) t and prod'l.l(!t ris
estimating the probability (0, 1_1‘0,“: Quantitay;, acL &

. © Wy
of 1to 10. relative loss, o a);.t by
Multiplying these facto .

minimal, il
increases pro

:sk management ? How are project risks
is ris
What is 1 rks 05
% o l":t together Provide 4 estim e 5.29- ol risks ? iAKTU 3013-1_4,___nl_j
risk e sure due to ea sk i . al; ic == |
w0 skitem. which can fomgy | grent from tech™ [AKTU 2016-17, Marks 10|
: d b s i
¥ The higher the exposure, the more aggressiv,
1 el .
be tackled. It may be easier to simply e““““teyl:)}:ﬁ risk Mu
and impact as High, Medium or Low. Probak;j;,

vi. Those items having at least one dime

nsion rat,
the ones to worry about first. o
2 Risk control : Risk control is

the desired outcomes. Risk

o |

Risk managemen
pifference

. 27C, Unit-5.
t : Refer Q. 5.28, Page 5
high gy,

the process of managing rigkg

e Technical risks J
: 0 achiey, 1 Project risks T_7 T lated to the
: control process involyes the followin, S’N‘ﬂ K is the cumulative | Technical nslr% 3 th‘:l xr:rmntion
activities : S isk is the : ery of ne S
| Project i ent | discov ok straints
. Risk planning Ty e ana | el i, andr o |
- : " . . ; | from achié that render ;
v Risk planning is to identify strategies to deal with risk. Thege | ;r‘:;dut‘l. goals. assumptions invalid. |
strategies fall into three categories : | S b | This is where the majority of the risk |
: = ) is e
- oo 2| Bave an | assessment is focused. |
2 Risk minimization | ?.T;r:]; m-’gntivc effect on the __!
3. Risk contingency plans | project outcome if not addressed.
b. Risk mitigation : t 7 Explain how
s isk managemen P
I The risk mitigation is plan that would reduce or eliminate the Que 5.30. ‘ What do you mean by ri
highest risks.

. m ways
to select best risk reduction technique when“th]ere ar:ﬁ ;:yl'kl@
of reducing a risk. 1 BT

Answer

The mitigation plan includes a description of the actions that
can be taken to mitigate the
handler for the action

c. Risk resolution :
L

red rated risk and assigns a primary

ing with Risk management : Refer Q. 5.28, Page 5-27C, Unit-5.
Risk resolution is the execution of the plans for dealing W1

. Selection of rigk reduction technique : _ (o, e prcject

— lve the risk L To chooge between the different strategies of red}lmnf ]-?en:i‘;k and the
u. Ifthe risk is at the watch list, a plantofhow Lzrrﬁiz T vomponi manager must consider the cost of handling s

already had taken place. The project manag torresponding reduction of risk.

. . 3 ) . . ; t risks.

) to the Lr'lgger and execute the action plan E— -! For this, we may compute the risk leverage of the ‘dn_ﬂ‘e;e: the cost of
" Tlhtf pw:let:t macl:afs Erdaj,,P ?eeds toreport progt * Risk leverage is the difference in risk exposure divided by

pilan and corre or deviation. 5

o g tation

v.  The input to this phase is the lists of risk and its implemen

"educing the risk.

More formally,
The output is risk action plan.

Risk monitoring : the project
L Risk monitoring is continually reassessing of risks as

Risk exposure ] [ Risk exposure l
proceeds and conditions change.

i ction
Rigk leverage = L_bgfore reduction aﬁfer redu
Cost of reduction
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