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5oy it DA
Software Characteristics, Software Crisis.

CONCEPT OUTLINE : PART-1

|

. Software engineering : Software engineering is concerned T
w1t§ 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.

s,

- 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 scient:iﬁc
knowledge to create practical cost-effective solutions for the design,
construction, operation and maintenance of software.

Objective / aim of software engineering:

ii To understand user conceptual models and development of better
specification.
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ii. Toimprove design language and reusable code.

i To satisfy the user’s requirements
roduction cost.

To achieve low maintenance and p

iv. .
e within budget and time.

v. To provide the softwar

vi. To achieve high performance.

Que 1.2, l Explain the components of software.
OR

What is principle aim of software engineering discipline ? Define

software components.

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 Qperating procedure provide information about what the software
18, how to work with it, how to install it on our system and how to
control all the activities of the software.

> e .u' 1aim _of this manual is to provide help to operating staff for
producing desired output with the help of that particular software.

¢. It canbe divided in two parts :
1. User manual
2. Operational manuals

T
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Que 1.3. ' Define the term software engineering. Discuss the
various characteristics of software with examples.

LTKTU 2012-13, Marks 10/
Software engineering : Refer Q. 1.1, Page 1-2C, Unit-1.

Characteristics of software :

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 manufacturing
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.

ii. 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
ca}lsed by cumulative effect of dust, sudden temperature chang;
(high/low), vibration and other environmental maladies.

4 Hardware 4r
Software
2 Wear out 8
™ ~
£ o
2 :
E Infant mortality =
B Idealized
time P

Fig. 1.3.1. Failure curves.
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4 This failure rate of hardware in relation ‘:’ilh time form a tub like
curve which is also called “bath tub curve .
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 hecause. software
does not wear out but it becomes deteriorate and requires some
maintenance (changes).
ili. 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.

o

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.

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.

on

6. Forexample, 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 quality 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 as customer name, address, number of local and
STD call etc., 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 I

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

otivationbank.in
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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.

¢. 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
operetions.

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 makiag
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.

Q’Ilé’e%,l.& I Discuss the following in brief :

i. Software characteristics

ii. Difference between module and software component

B N

i ftware characteristics : Refer Q. 1.3, Page 14C, Unit-1.
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ii. Difference between module and software component :

FS. No. l Module | Software component

1. |The generic meaning of | The generic meaning of
| module is a group of reusable ‘ component is a modt.xle _w1th the
code. not tied to one specific | additional restriction of

. | substitutability using a specific

| program.
| interface.
2. Module is used to model the | Components are used to model a
| system in function view. l system in technical view.
3. | Module is a partitioned | Component is a runtime entity

| system into implementation | (can be made up of modules),
‘ 'units, independent task | independent runnable unit.

‘? assignment. Modules might

or might not be a component.

Que L.6. l Explain the following statement : “Software engineering
[ABTU 2015-16, Marks 10|

is a layered technology”.

v

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 related and each layer demands the fulfillment of the previous
layer.

Fig 1.6.11s the upward flowchart of the layers of software develepment.

Tools
Methods

A Quality focus

Fig. 1.6.1.
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 layer.,

otivationbank.in
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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 communieation
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.

Software crisis s 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.

Data collection and analysis is not up to mark or not done timely.
Increase in size of software.

® NS o e W

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

Poor quality of software.

Late delivery of software.

1
2
3. High cost compare to estimate cost.
1

Not able to meet current demand for which it should accommodate.
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PART-2 .

Software Engineering Processes, Similarity and Differences from |
Conventional En:n?ering Processes, Software Quality Attribgm: ‘
Software Development Life Cycle (SDLC) Model : Waterfall Modd,,
Prototype Model, Spiral Model, Evolutionary Development Model, i

Tterative Enhancement Models. o

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

1. Foundations | Based on computer | Based on science,
science, information | mathematics and
science and discrete | empirical knowledge

e e e

5 mathematics. B
2. Cost Compilers and : Construction and
— . - computers are cheap, = manufacturing costs are
! CONCEPT OUTLINE : PART-2 so software | high, so conventional
. . d . . be
| e Software engineering process : It is a set of activities that engineering an | eng § may only

consulting are often | 15% of the cost of a
leads to the production of a software product. more than half of the ’ project.
cost of a project. \

3. Innovation Often new and

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

; ¢ Conventional engineering process: It is a structured logical
approach to develop a stable final product.

* Software quality : It is the conformance to implicit stated

functional and performance requirements, explicitly documented

ot rojects. used only if to
development standards and implicit characteristics that are proj 4 ::z necessary
expected to all professionally developed software. o, reqmri'emednuctst '
¢ Software development life cycle : It represents number of

4. Replication Replication is trivial, Changing old design and |
Most development creating new design

effort goes into f requires  significant

building new or development efforts.

changing old design to ’

add new features.

identifiable stages under which software goes during its life.

5. Management| Few software Many of conventional
status engineers manage engineers manage
anyone. construction,
manufacturing or
: = e conventional engineering processes. How it is maintenance crews, so
2 o ) they all are treated as
different from software engineering processes ? L]

managers.
- |

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

8.99 L. : Explain software quality attributes.

AKTU 201213, Marks 03]

2. Conventional engineering process uses the software tools to design and
analyze their own systems.

Define software quality,
Therefore, developed electronic document goes through analysis, design — —

implementation and testing phases just like software engineering
Process,

R T <
¥ L

Softyvare 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 attn - |
N 1is functionally correct if it behave according to

butes are as follows

1. Correciness:Asysten \ :
its functional requirement specificati

is sai iable if it gives desired output even
iability : A system is said to be reliab |
* :fcl:?:;?;mn;; of components (like hardware) or in case of overload

conditions

3. Robustness : It explam
specified by its requireme
of power.

4. Portable : Software system portabili
system can be adapted to run on compu
was designed.

tandability : How well do the developers understan'd.a system

d rt evolvability and understandability.

on.

how does a system behave in situations not
nt i.e., incorrect input, hardware failure, loss

ty is the ease with which asoftware
ter other than one for which it

5. Unders
they have developed, suppo

6. Performance : In software engineering performan_ce is equated with
efficiency i.c., 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 the ability of software system to fulfill its purpose with
best possible utilization of nccessary resources such as time, storage,
transmission channel, peripherals etc.

Que 1.10. I 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 software 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 characteristics should be designed into the product or
service at the outset.

otivationbank.in
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2. Quality of conformance : It 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, ’

8. 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 1.11. I Explain Software Development Life Cycle (SDLC).
Discuss various activities during SDLC.

|AKTU 2014-15, Marks 05

|AKTU 2016-17, Marks 10|

"Answer

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 bhave 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

ili. Project visibility

iv.  Administrative overhead

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

v.  Operation and maintenance
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Requirement

definition

System and
software design|

Implementation
and unit testing ‘
\
)

Integration and
system testing

\J

» Operation and
maintenance

Fig. 1.11.1. Software development life cycle 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 etc.

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

d  The output of integration and system testing is code without error
or bugs.

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

Que 112, | Define waterfall model.  [AKTU 2014-15, Marks 2.5|
[AKTU 2016-17, Marks 7.5

OR
Write the advantages and disadvantages of waterfal! 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 seen as flowing steadily downvxrards (1.ike
a waterfall) through the phases of feasibility study, analysis, design,
coding, testing, implementation and maintenance.

h_ L SIS W T e

otivationbank.in
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Fensibility |
Study l
Requirement
Analysis and
Specification l
System and
Software [ Hnﬂ
Coding and
Module Testing
Integration and
System Testing \—_‘
Implementation
and Mamtenance
Fig. 1.12.1. Waterfall model.
The different phases of waterfall model 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.  Inthis 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 is done in two parts :

1. Architectural design
2. Detailed design
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;—n;;:h . In this design approach problem and

e
i iented ap . :
b. g]:’;c::]);fon are represented in the form of object and then

relationship 18 developed among these objects.

4 Coding and module testing :
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 :

i Easyto understand.

i Each stage has defined input and output.
iii. Helps in project planning.

Disadvantage of waterfall model :

L Iteration not possible as it is one way street.

E:

Requirements freezing at starting stage.

Sequencing — no stage can start until the previous stage is completed.
iv.  Angid model.

Difficulty in accommodating changes after project development.

The use of iterati j i

e ative waterfall model for large project is not good
L Itisdifficult to predict how the new system will be
There. 1s difficulty in predicting the entire
of project, because even end user does not

* requirements at very beginning
know all requirements initially.

1-16C (CS/]T-Sem'4) Introduction

713. | What are the phases in the waterfall model ? Which
phﬁ.se consumes the maximum effort for developing a software ?
|AKTU 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 d@mnt
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.

Qu.el.ll.‘ 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.

‘Answer |

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

.. Difficulty in predicting how the new system will be.

ii. Difficulty in predicting the entire requirements at very beginning of

project, because even end users do not know all requirements initially.
Prototype model :

1. A prot:otype is a partially developed product. It has limited functional
capabilities, low reliability and inefficient performance.

2. The prqt.otype model suggests that before developing the actual software,
a working prototype of the system should be built.

3. The model starts with an initial requirements gathering phase.
A quick design in carried out and the prototype model is built using
several shortcuts.

5.

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

Refine requirements Build prototype

Customer evaluation
of prototype

& Acceptance by customer

Design

'

Implement

'

Test

'

Maintain

Fig. 1.14.1. Prototype model.

Advantages :

L. 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.
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 DTWE"OPEI-S in a hurry may build Prototypes and end up with sub-optimal
solutions.

2. Ifend user is not satisfie

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

3. Poor documentation,

i

|
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Effect of designing a prototype on the overall cost of

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. I Explain evolutionary development model in brief.

Answer I

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.

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

5. In this approach, each successive version of the product isa 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. Early 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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Que 1.16. | Why are evolutionary models considered by many to he
the best ap ‘ h to software development in a modern context ?
e proac

Answer |

1

Que L.17. I Explain why programs which are developed using
evolutionary development are likely to be difficult to maintain ?

Answer |

1.

Mere pdfaveagy;

ical problems, it is difficult to subdivide the problem ip,

For most pract ts that can be incrementally implemented apg

several functional uni

livered. N ‘
i:;del can be used only for very large pmblerps, where it is casier t,
identify modules for incremental implementation.

[AKTU 2018-14, Maﬂ

Evolutionary models are considered to be best approach because timelineg
for the deveiopment of modern software are getting shorter and Sh_Orter,
customers are becoming more diverse (making the understandmg of
requirements even harder), and changes to requirements are becom%ng ?
even more common (before delivery), we need a way to provide
incremental or evolutionary delivery.

1 tes uncertainty better than most
The evolutionary process accommoda : inty b |
process models, allows the delivery of partial solutions in an orderly and ;
planned manner, and most importantly, reflects what really happens
when complex systems are built.

AKTU 201415, Marks 0]

The specifications of evolutionary development projects are oﬂ’:en;
abstract, and as the project continues, the development and validation
portions of software engineering overlap one another.

When  system is produced using the evolutionary de.vglopmex'xt model,
features tend to be added without regard to an overriding design.
With each modification, the software becomes increasingly disorganized.
System maintenance (fixing bugs; or adding new features gﬁerr:ilz;
system has been released) is hampered by these problems, as it is ha

to identify the source of bugs in poorly designed systems.

. L]
Also, keeping the documentation up-to-date over successive “evolutions

. . : ore
is uncommon. Poor documentation also makes maintenance m
difficult.

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

ivationbank.in
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Que 1.18. I Draw neat sketch of spiral mode! and explain

Y s different
activities, at are the different cycles indicate in this mode

What are its advantages over traditional iterative proc,,: _,,d,,',’,
Why is it not suitable for small projects ? ’

AKTU 2013-14, Marks 19)
OR T
Explain the spiral life cycle model with its merits and demerits.
OR

AKTU 2014-15, Marks 25
ARTT 2014-15, Marks 25

'-\
|AKTU 2016-17, Marks 2.5
L T TN A3

Define spiral model.

1. The spiral model is a risk-driven process mode! generator for software
projects.

2. Based on the unique risk patterns of a given project, the spiral model
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 Identify the sub-problem which is having highest risk_

i Find solution for that particular problem (risk).

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 s
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 carry
out.

plit into four quadrant (sections) having

In the 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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Develop,verify next-
level 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.

i Little documentation is required as compared to waterfall model.

i Efficient use of prototyping and component based design.

L

iv. Itisvery flexible model.

Disadvantages of Boehm spiral life cycle model :

i.  This model is not suitable for small projects.

i This is 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.

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

il Itbecomes 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 119, ] Why spiral model is called a meta model ?
Answer

1. The spual model is called meta model, because its each stage is followed
by explicit recognition of risk.

2.

1-22C (CS/T-Sem-4)
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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 assessed, 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 management
processes.

Que 1.20.' Current trends in software engineering are moving

away from the waterfall model for large projects and moving to.w?rd
iterative methods such as the spiral model ? What are we gaining
and losing as a result ? Explain with suitable examples.

1

10.

11.

12.

13.

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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"ﬁ—\ Explain iterative enhancement model in brief.

1. It isacombination of benefits of waterfall and prototype model. Itis very
. popular model used by industries.

! in increments, each increment add
this model software 18 developed in incre : _
2. l:,:me functional capability to the system until full system is developeq,

3. It provide better testing result as testing after each m(;:rem;)nt is easy g
compare to entire model testing of waterfall model and prototyping useg
in this model help in identifying the system requirements. _

4 Inthis model a partial productis developed on few eastly understam!ab S
requirements of overall requirements, and t.hen a project control list is.
developed which contain the entire task which have to be performed in .
final implementation.

5 This helps in finding out how far the product is from final pror%uct.
product is given to the user to work and slowly enhancement is done i
this product which increases its functionality.

i, Well defined project planning is required for distribution of work
iii. Testing each model causes extra cost

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

enhancement model and spiral model. /AKTU 2013-14, Marks 05|

Answer l

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

c¢. Duration

Define outline Assign requirements Design system . i
\ _requirements / to increments architecture Difference:
L) S. No. Properties Iterative enhancement| Spiral model
) e l i of model model
Develop system /alidate ntegrate " :
\_  increment increment ’un'remenD-.Q'h‘me o 1 Handle large project Not Appropriate ApprupnateJ‘
Final
I l System 2. |Cost Low Expensive
sys!im mmmpjefe . 3 User involvement Intermediate High
Fig. 1.21.1. Tterative enhancement model. —
: .. . . . 4 Testing After every iteration At the end of
6. That is why it is called incremental model. The model prioritizes the each phase,
system requirement and implements them in group. . :
7. The process is iterated until the control list is empty and final 5. |Overlapping phases Yes (Parallel No
implementation of system is done. development exists)
8. In this model developer themselves provide specification so they have | 6. | Objective Rapid development High
good control over system development, assurance
Advantages of iterative enhancement model :

L 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.

iv. User requirement become clearer.

v. Low failure risk.

: Que 1.23. | Define the term “software engineering”. Explain the
o

B major differences between software engineering and other
iil.

traditional engineering disciplines. [AKTU 2014-15, Marks 05/

Disadvantages of iterative enhancement model : Software éﬁgineering :Refer Q. 1.1, Page 1-2C, Unit-1.

L Total cost of product development is high.
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b?,ﬂ,'/”'t—’:n software engineering and tuditnon.l
Difference betw¢ .

= s 1 Traditional
SN, Software engincering _ ‘"‘“"ﬂ veriag]
‘ gineering is | Traditional engineering is based |

1 | Software en
pased on comput
information sugnce
discrete mathematics. | o

- sers construct | Traditional engineers construct

| Software enginee!
’ i.;n-real(ahstnct) artefacts. | real artefacts.

ter science, ‘ on mathematics, science angd
and | empirical knowledge.

ﬁm 'Eradjtional engineering? two
| there are two main concerns | main concems.for a prodtxct‘a.re
that are cost of development | cost of produm'on and r?hablhty
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
l‘; apply new and untested | try to apply known and tested

' elements in software projects. | principles and limit the use of
untested innovations to only

v these necessary to create a

i product that meets its

requirements.
5. | Software engineers Some traditional engineers solve
| emphasize projects that will | long-ranged problems that
| live for years. ensure for centuries.

Que 1.24. I Explain Rapid Application Development (RAD) model.

|AKTU 2012-13, Marks 03|

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 phasesinto a
series of short, iterative development cyeles.

More pdf : www.motivationbank.in
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Following are the various phases of the RAD model :
|. Business modeling :

a  The business modei 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
informatien for business.

2 Data modeling :
a The information gathered in the business modeling phase is

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

3. Process modeling :

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

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

4. Application generation : The actual system is built and coding is done
by using automation tools to convert process and data models into actual
prototypes.

5. 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.
RAD model :
Team #1 Team £2 Team &N
Busmea—l Business Bosiness
| = e
= =
modeling modeling
Process Process
tr | e
Apphmt_inn Application Apphcation
generation generation generation
Testing & Testi
—
< 5 <_5 < b
Component- 1 Component-2 Component N |
v

integration > App. code/Software
Fig. 1.24.1.
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What are the characteristics of a software process ?

[AKTU 2016-17, Mar@

Aawver |

Following are the so 4 N
1 Understandsbility : To what extent is the process e;xphcltly defined
" and how easy is to understand the process defimition ?
9 Visibility : Do the process activities give clear results so that the progress
of the process i8 extremely visible ?
3 Robustness : Can the 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 product errors ?

ftware process characteristics :

5 Maintainability : Can the process evolve to reflect changing
organizational requirements or identified process improvements ?

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

7. Supportability : To what extent can CASE tools support the process
activities ?

VERY IMPORTANT QUESTIONS

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

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

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

Ang ReferQ 1.7

Q. 3. Differentiate between software engineering process and
conventional engineering process.
Awmy Refer Q. 1.8

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

1-28 C (CS/IT-Sem-4)

Introduetion
Q.5. Explain spiral model.
Ang Refer Q. 1.18.

Q.6. What are software process models ?
ARE Refer Q. 1.22.

©00
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UNIT Specifications (SRg)
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Part-1 (2-2C to 2-90) |

Requirement Engineering Process
Elicitation

Analysis

Documentation

Review and Management of User Needs
Feasibility Study

A. Concept Outline : Part-1 ...........cccccccoueiiiecininneeneece e sesenns
B. Long and Medium Answer Type Questions ...............cocu......

Part-2 (2-10C to 2-30C)

otivationbank.in

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

PART-1

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

i CONCEPT OUTLINE : PART-1

e e T s

¢ Requirement elicitation : It is the process during which
software requirements are discovered, expressed and revealed
from system requirements.

¢ Requirement analysis : It is the activity during which the
requirement gathered during elicitation are analysed for conflicts
ambiguities, inconsistencies, missing requirements.

¢ Documentation : It is the activity which is written at the end
of requirement elicitation and analysis.

¢ Feasibility study : It is to determine whether developing the
product is financially and technically feasible

— ——l

Questions-Answers

Long Answer Type and Medium Answer Type Questions

Information Modeling ° Data Flow Diagrams
Entity Relationship Diagrams ® Decision Tables
SRS Document * [EEE Standards for SRS

Que 2.1. I Discuss the significance of requirement engineering.

Also, write the various steps of requirement engineering with proper
explanation.

Part-3 (2-30C to 2-40C)

Software Quality Assurance
SQA Plans

180 9000 Models

® Verification and Validation

¢ SEI-CMM Models

B. Long and Medium Answ

2-1C (CS/AT-Sem-4)

® Software Quality Frameworks

A. Concept Outline :Part-3 2-300
er Type Questions........................... 2-30C

Answer ]
Significance of requirement engineering :

L. Requirement engineering is the process of determining user expectations
for a new or modified product.

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

3. Insoftware engineering, such requirements are often called functional
specifications,

Requirements analysis is an important aspect of project management.

Requirements analysis involves frequent communication with system
users to determine specific feature expectations.

6. Itsgoalis to create a requirements specification that is complete, coirect,
and understandable to both customers and developers.
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< shown in Fig. 2.1.1.

ists of four steps &

Lﬂlfifh;‘_‘_‘lL

. Requirements
jrement | Analysis

Enginee- | equirements
nng DocumentationLj

i

[Requirements
Review

ial process steps of requirement engineering.

Fig. 2-1.1. Cruc

Requirements elicitation :

This is also known as gathering of requirements.
a

b.

Here, requirements are identified with the help of customer and
ere, .

existing systems processes, if available.

ii. Requirements analysis :

b.

The reguirements are analysed in order to identify inconsistencies,
defects, omissions etc.

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.

The requirement documentation is very important as it will be the
foundation for the design of the software.

The decument is known as software requirements specification
(SRS).

iv. Requirements review :

a
h.

C.

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

It may also be called as requirements verification.

For maximum benefits, review and verification should not be trf%awd
as a discrete activity to be done only at the end of the preparation of

SRS.

It should be treated as

the elicitation, analvsis, and documentation.

- 2.  Automated consisten

continuous activity that is incorporated int0

2-4C (CS/IT-Sem-4) Software Requirement Specifications (SRS)

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

Answer I

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

Use of requirement engineering :
Requirement engineering is used in :

1. Determining the feasibility of producing a particular product 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 incorporation
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. Adaptability : Can a requirement be changed without a large
impact on other requirements ?

cy analysis : If the requirements are expressed

in the form of structured or formal notations; then CASE tools can be

used to check the consistency of the system. A requirements database is

created using a CASE tool that checks the entire requirements in the

flatabase using rules of method or notation. The report of all
Inconsistencies is identified and managed.

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

] : - This helps to interpret assumptions
and provide an appropriate feedback about the requirements to the

user. For example, if users have approved a prototype, which consists of

graphical user interface, then the user interface can be considered
validated

Que 2.3, I What is requirement elicitation ? Explain in detail the
rocedure and problems in requirement elicitation.
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ment elicitation is the activity during which softwgy

1. l“;‘i‘l’;:;e nts are discovered, expressed, and revealed from Viteg
requirements.

9 Its source may be system requirement documentation, customey " :
market analysis.

3 Various technologies are used to involve the user on the basis of leye) of
involvement .

Elicitation procedure : A general elicitation procedure contain follov,-in8

steps : ‘

1 Identifying relevant source of information i.e.,

Customer ¢.  Domain experts

a User b.

9 Determining what information is needed by asking questions.

3. Analyzing the gathered information, looking for implicationg
inconsistencies, or unresolved issues. !

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.

N

. Requirements are coming from different sources.

Que 24. | What is system documentation ? Explain in detail.

]

1 System documentation is written text or illustration that either explains |

how system operates or how to use it.

2. System documentation includes all scriptions, graphi
ysU the descriptions, graphics, programs
and instructions ining to the desi cati i i
of s ey ‘ pertaining sign, implementation, and operation

'.I'he five types of documentation manuals required by a system are :
i System design documentation :

a  The purpose of this documentation j
ntation i . .
the system at a top level, is to provide technical details of

b. lqt.s contents can be derived from the end products of analysis phase.
¢ System design documentation consist of the following : ‘

2-6 C (CS/IT-Sem-4)
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Software Hequirement Specifications (SKHS)

Formulation of the problem

2 Feagibility 18sue

3. Overview of the system, its sub system and their interfaces

Output report and screen displays

Input and source documents

6. Data dictionary

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,
forms generator and communication software.
Application software specification : Description of each
application program.
d File design or database design : Description of each file used in
system, its access method and its organization.
on: [tsgoal is to help the operation staff, run
programs in proper order, distribute the output, and handle the errors
ion of programs. It consists of the following :

which come during execut
a. 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.

¢. 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.

Operation documentati
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Answer |

Review of user needs :

It is a manual process th
organizat1ons

They check the requirem -
| ess may be managed in the same way as Programy

at involves people from both client and cont ractgy
!

onts for anomalies and omissions.

i The review proc
inspections.

iv. Alternatively, it

people checking di

Following activities are performed in user needs review :

may be organized as a broader activity with differeny
flerent parts of the document.

Plan a review
Review meeting
Follow-up actions
Document after review
Understandability
Checking for redundancy
Completeness
Consistency
Adaptability

10. Conformation of standards
Management of user needs :

1. 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.

D 00 =N U e W e

2. Arequirement 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

Construction and test

Requirements change management
Release

a
b
c
d
e.
f

2.8C (CS/IT-Sem-4) Yoftware Requirement Specifications (SRS)

Que 2 8. | what do you mean by feasibility study ? Explain various

types of feasibility and important steps that are carried out
the feasibility study phase. during

Answer I

1. Feasibility st
economics, techno

udy is the analysis of risks, costs and benefits relating to
logy and user operations

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

report. ) .
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 ?

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

Some important feasibility is as follows :

a. Technical feasibility : The technical feasibility stgdy 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.

c. 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.

o LN

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

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

e2.17. | 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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The cost bepefit analvsis 1 necessary to determine the economie

foasibility
'ﬁ:.b;nv( objective of cost benefit analysis 18 to find out whether it is
ecommwaj!x" worthwhile to invest in the project

If the return on the investment i good then the project is considered
economically worthwhile ‘ -

Cost benefits analysis i§ performed by first listing all the costs associated
with the project ‘

Cost benefit analysis on the basis of cost : The cost consist of direct
cost / tangible cost and indirect costs / intangible cost

a The direct cost / tangible cost :

. The direct cost is directly associated with the project such as
cost of buying the equipments (hardware like printer,
computers, disk drive etc.), software, salary to staff.

i Cost involved in preparation of physical location such as ajr
conditioner, lights, wiring etc.

fii 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
g given project.

i It is often referred as overhead.

i Indirect cost involves time spend by user in discussing problems
with system analyst, gathering the data about the problems
etc

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 .

i Better 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.

<?_'E:F:"‘
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Standards for SRS

~ CONCEPT OUTLINE : PART-2

¢ [nformation modeling has various methods

Informal approach

Formal approach

Object-oriented approach

Structure analysis and design techniques

Problem statement language
vi. Entity relationship modeling

. ADF'Di.sasimplegraphiulmutionthl!mbzmdtow
a system in terms of the input data to the system.

. ERdiam'amisbmdonperceptionofa real world that consists
of basic objects called entities and of relationship among these
objects.

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

<zEE
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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
formal system model is built. R
b.  The problem and the system models are essentially built into mind

:}f::é;lgst and directly translated from the mind of the analyst to

2  Formal approach / structured approach :

a In structgred analysis techniques, we use functional based
decomposition while modeling the problem.
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function performed in the problem domaip,

I | ny
. :; ﬁwus::u:\]e‘dh:nd produced by these functions. d
ata con
i odeling
Ohject-onented m | .
a The ob_pect»onented modelmg uses approach in which problap, "
partitioned with respect to objects.

b. Inobject oriented modeling a system m viewed as a set of objects
%dured analysis and design techniques (SADT.) : !
Structured analysis and design techniques (SADT) 1s designeq for
information processing systems.

b A model in SADT is a hierarchy of diagrams that supports a top,

. }Jm approach for analysis and specification.
¢ Its specification language is a combination of graphical language
and natural language.

Problem statement language (PSL)/ Problem statement analyzey
(PSA):

a The problem statement language is designed to specify the
requirements of information systems. It is a textual language.

a

b, In PSL. the system input/output flow deals with the interaction of |
data system with the environment and specifies all the inputs i
received and all the outputs produced. ,

¢ PSA operates on the database of information collected from thef

PSL description of requirements.
Entity relationship modeling :
a  lfthe application is a database application, the entity relationship

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

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

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

Que 2.9, I What is a data flow diagram ? Explain rules for drawing

good data flow diagrams.
1. Adata flow diagram (DFD) is a graphical representation of the flow of
data through a system. :
2. A Dm also known as ‘bubble chart’ has the purpose of clarifying system
requirements and identifying major transformations,
3.

It is a graphical tool because it presents a picture,

otivationbank.in
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The DFD may be used to represent a system or software gt any leve] of
abstraction. DFD may be partitioned into levels that represent increasing
information flow and functional detail.

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

iii.

iv.

Data Mow : 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 flows

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.

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

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 :

© @ NP PR N

—
e

[
Lo

12.
13.

Choose meaningful names for processes and external entities
Number the processes.

Avoid complex DFD.

Remember that a DFD is not a flow 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 a 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.

It should not contain loops.

It should not contain crossing lines.

Que 2.10. l Develop a level-1 DFD for the library management
system.

OR

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

| AKTU 2013-14, 2016-17; Marks 10 |
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Data flow dingram and its rule : Refer Q. 2.8, Page 2-11C, Unjt.g

Example : Level-1 DFD for library management system

B(ml\

=
Shelves
oheive”

Book l;l'qugnl
by the user

Title and author of

Book

List of authors .
—_— receplion

Book title

List of titles user name

List of books borrowed

Display of

List of titles the list

referring to of titles
the topic

requested
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 topies :
a  User requests a topic.
b, Retrieve datafrom database i.e., list of titles and list of topics.
¢, Display the list of titles which are referring that topic.

Que 211.| What is a flow chart ? How is the flow charting
techniques useful for software development 7
AKTU 2014-15, Marks

chart with example.

otivationbank.in
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A flow chart s atype
howing the
them with arrows

epresents 2n algorithm, workflow or

of diagram that r
f various kinds, and their order by

»ps a8 boxes 0O
procest, H step

connecting

grammatic representation illustrates a solution model to 2 given

This dia

problem.

Flow charting tec

ways .

L. Synthesis: Flow charts

program and software systems.

Documentation : Program <_loc

as collecting, organizing, storing,

a program.

3. Coding:Flow charts guide' th(.e pr
in a high level language, which is su
developed expeditiously.

hnique i8 useful for software development in following

are used as working models in desigmng new

umentation consists of activities, such

- and maintaining all related records of

ogrammer in Writing the actual code
pposed to give an error-free program

4 Debugging : The errors in a prograin 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.

5. Communication : A flow chart is a pictorial representation of a
program. Therefore, it is an excellent communication technique to
explain the logic of a program to other programmerslpeople.

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.

Qﬂillﬂw Distinguish between a data flow diagram and a flow
[AKTU 2012-13, Marks 05|




b

More pdf : www.

Software Eﬂﬂ'i“eeﬁlg S 2-1—5—0 (CT ,S_e‘ni‘ﬂ
§.No.| Data flow diagram (DFD) Flow chart
—\———.
' 1 |Data flow diagram presents | Flow chart presents steps tq
the flow of data. complete a process.
r’_f_).,_-bgn;t;f‘lmw diagram describes | Flow chart does not have any
the peth of data from |input from or output to external
external source to internal | source.
store or vice versa.
T
3. |The processing of data is | The timing and sequence of the
‘ taking place in a particular | process is aptly shown by a flow
‘ order or several process are | ¢
taking place simultaneously
1s not described by a data flow
l diagram.
' 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 | Flow chart is used in designing a
| to describe the path of data | process.
that will complete that
| process.
6. | Types of data flow diagrams | Types of flow chart are as
I‘ are as follows : follows :
! & Physical data flow diagram | a. System flow chart
( b. Logical data flow diagram | b. Data flow chart
L ¢. Document flow chart
d. Program flow chart

DFD example for student administration ;

otivationbank.in
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Flow chart example for software installation :

Start

Display license
agreement

Select destination

folder Yes

Enough
disk space ?

Free some
space

Copy files

m "ﬁ".-". l {
Que za‘i. ! What is entity relationship model ? Describe components
of ER model.

Answer ]
Entity relationship model diagram :

It is a detailed logical representation of the data for an organization and uses
three main constructs i.e., 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.



Software Engineering

3 Attributes:
Each entity type
a property of ¢
organization. Follo
attributes -
STUDENT : Student_I
EMPLOYEE : Employee_ID, Employee_Name, Address

Components of ER diagram :

has a set of attributes associated withit, An attribygg
haracteristic of an entity that is of interest ¢,
wing are some typical entity types and their .

D. Student_Name, Phone_Number

§. No.| Component name Symbel

]

Represents entity sets

1 Rectangles
9. |Ellipses O Represents attributes

3 Diamonds Represents relationship
sets

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

4 Lines

Represents multivalued

5 Double ellipses
attributes

6 Dashed ellipses - ~ | Represents derived
Y~ - =7 | attributes

Represents weak entity
sets

7 Double rectangles

Represents total
participation of an entity
in a relationship set

Fig. 2.13.1. Components of E-R diagram.

d

8. Double lines

.| What are the advantages and disadvantages of ER

Advantages of ER diagram :

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

model can be used by the datab. i - i ign 10
e b abase designer to communicate design

tivationbank.in
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i
[t has explicit linkages between entities,

odel it is possible to find a connection from one node to all

iii. Inthe ERm
the other nodes.

Disadvantages of ER diagram :

i  Limited constraint representation.

i Limited relationship representation.

i, No representation of data.

iv. Loss of information.

*rn 15. | How is a data dictionary useful during software

[AKTU 2012-13, Marks 05|

development ?

OR

What is a data dictionary definition ?

-7 Aé.‘./:.,’:‘ ﬁéi

i. Data dictionary :

Data dictionaries are simple repositories to store information about

all data items defined in DFDs.

b. Atthe 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
item 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 thg fiata 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.

a.
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T;ble 2.15.1. Data dictionary n

[ —
Notation | Meaning
x=a+b Mmr;sms “fdﬂfilf“?ﬂﬁﬂfmd b
Trlajbil—_‘ . cﬁn,sists of either data element a or b
r=a ~ consists of an optional data element a
(z=ylal | =z consists of y or more occurrences of data element o
£z ;l(ﬁz ,xicolnstlgs_ofz or fewer occurrences of data element q
"r-yla)z | xconsists of some 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.
i Create an ordered listing of a subset of data items.
Find a data item name from a description.
iv. Design the software and test cases.

Que 2.16. | What is data modeling ?

=

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

2. Data modeling techni
ques and tools capture, and
system designs into easi] p translate complex

y understood representation of the data fl
and processes, creati i jon and/or (o
engmegy-mg,b eating a blueprint for construction and/or re-

3. Adata model can be thou t iagram
of i
4 ;{Le e v betweeihdat:s adi or flowchart that illustrates
: ¢re are several different approaches to data modeling, including :

a. Conceptual data modelj
. ) eling : It i : .
relationships between differengt entitilg:.ntlﬁes ¥l gnext Gy

b. Enterprise data i
model + It is simj
icideling, bat st eling : It is similar to conceptual data

ses the unj . 2
business unique requirements of a specific

d

specific implementatign of

alogical datg mode|
Que 2.]7.} What is decision tab A

le and decision trec 7

2-19C (CS/IT-Semyy ]
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otation and mathematical operatorg ~ §
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:
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Answer |

Decision tables :

A decision tab

9 Ttisused when the process

conditions. -

3. Itisnot possl
English.

4 The main parts of decision tables are : N

- a. Conditions stubs: It lists all the conditions relevant to the decision.

b. Action stubs:It lists all the possible actions that will take place for
avalid set of conditions. ‘
c. Rules: It specifies which set of conditions will trigger which action.
isi ree:
?ect:l:i):citsion tree is a graph that uses a branching method to illustrate
every possible outcome of a decision.
9. Decision trees 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

le is a tabular representation of conditions and actions
logic is very complicated and involves multiple

—

ble to represent the process logic efficiently with structural

decision table and decision tree. lXKTU 2014-15, Marks EJ

[AKTU 2015-16, Marks 10|
/Answer
Decision table : Refer Q. 2.17, Page 2-20C, Unit-2.
Difference:
S.No. Decision table Decision tree

We can call decision table from a
decision tree.

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

In decision table we can include
more than one ‘Or’ condition.

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

3. | Decision tree is being used
whenever there are more
numbers of properties.

Decision table is being used
whenever there are small
numbers of properties and for
siniple logic. ]
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“ Develop a context-level model for the library system,

Student

Checking
book
details

Fig. 2.19.1. Context-level model for library management m

Issue

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
Student info
entry
Administrator
I User account
maintenance
Student info Marks
heets Students perf
Teports generated generated reports ;n::ntzz N
Fig. 2.20.1. 0-Level DFD or eonwiiumn

ofresult management system,

otivationbank.in
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FD is given below :

The Level 1D.

password, role

Enter user id,

Administrator — User mange-
info entry ment

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 Le.,
marks detail, student detail and student subject choice detail.

b. Student information management :
Data entry operator inserts the student info entry and maintain
the student detail database.

¢.  Subject information management :

Data entry operator inserts the subject info entry and main tain 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.

L

L
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Retrieve the information from the database L.e.. subject info, and

student detail.
¢ student info report to report generation process.

u

ii. Giveth

e Report generation :
Insert the stude
marksheet

Report of student will be generated.

i

i
f Login:

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

user id, password, role for login successfully.
L
g User account management :

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

Q-el.l!l Why requirements are hard to elicit ? Explain
requirements elicitation technique; use case diagram using example
of banking system. AKTU 2013-14, Marks ﬁJ

Answer |

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.

1

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
ig difficult to find the technical aspects of the system from the general
terms.

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

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

The use case diagram for banking s ini i
ai g stem explai nts
elicitation technique is as follows ﬂg y xplaining the requireme

2-23C (CSIT-Sem.4) '
. =

nt info report, student performance report, anq*

r
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manages the stal
maintains the
: request to create
manﬂg(‘r\ an ace <
M.
V ()
% authenticate
user

staff <<include>>" ==

1\

- <<include>>
ﬂ R . -7 Join acc /
y creates acc halder
P <<extend>>
security guard N »
employee

\1 \ updates view acc
=3 assbook details
.

guards the
bank

Fig. 2.21.1.

Que 2.22. | What is Software‘Requiremeht Specification (SRS)

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

Write short note on SRS document.

e 40

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

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

[AKTU 2013-14, Marks 05|

It 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.

S O W
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6odl of SRS document :

1 Feedback to customer.
2. Problem decomposition. ,
3. Input to design specificaton.

ion check.
oduction vahidation ' -
) Prm“ of software requirements speclﬁcstmn. |
Importance ¢ minimizes the time and effort req‘lured by developep -
S documen me al . |
1 }:nafs.hefe desi:ed goals and also minimizes the development cost,,

icati ill interact with systepy

an application wil 4 . em

et
ware, othe

world situations. _ e
P eters such as operating speed, resPonse time, avallablhty' :
3 poa::tk?iﬁts' Lm‘amminability_ footprint, security and speed of recovery
: &
from adverse events are evaluated.

c ' m] Discuss the advantages of Software Requirements |

Specnﬁj . cation (SRS) documents. Why is SRS known as the black box
specification of a system ? i

Advantages of SRS document :

1 ASRSdocument provides a reference for validation of the final product.

2 Ahigh quality SRS document is a prerequisite to high quality software,

3 Ahigh quality SRS document reduces the development cost.

4 Reduce the development effort

5. Provide a basis for estimating costs and schedules.

6. Serve as a basis for enhancement.

7. Provide a baseline for validation and verification.

Black box specification :

1. SRS document should only specify what the system should do and refrain
from stating how to do these.

2 This means that the SRS document should specify the external behaviour
of the system and not discuss the implementation issues.

3. This view with which a requirement specification is written has been
shown in Fig. 2.23.1.

4 InFig 2.23.1 the SRS document describes the output produced for the

ifferent types of input and & description of the i 1
. processing required to
produce the output from the input (shown in ellipses) anl:llfhe internals
of the system (shown as a rectangle) are not discussed at all

£

otivationbank.in
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5.

6.

Software Requirement Specifications (SKS)

it —
The SRS document ghould 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 also called as black box specification

of a system.

i p— 0
— _f 1 '}u—L

S

e, 0,
——r{ f; ‘-———L

System

Fig. 2.28.1.Theblackboxvinofnnystamuperformin|nutofm

Que 2.24. | Discuss the organization of a SRS. Also, write important
ijssues of this organization.

Define IEEE standard for SRS.

OR

[AKTU 2013-14, Marks 05|

Organ}z;ﬁ;n of SRS :

L

Organization of the SRS document depends to a large extent on the
system analyst. himself, he is often guided by the policies and standards
followed by the company.

ii. Also, the organization of the document and the issues to a large extent
depend on the type of the product being developed.
iii. However, irrespective of the company principles and product type, the
three basic issues that any SRS document should discuss are :
a.  Functional requirements,
b. Non-functional requirements, and
¢.  Guidelines for system implementation.
IEEE standard of SRS :
i Introduction
a.  Purpose
b. Document conventions
c. Intended audiences
d. Additional information
e. Contact information/SRS team members
f. References
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i

iii.

iv.

a 0

Overall description
a.  Product perspective
b. Product function

User class and characteristics
Operating environment

e. User environment

f  Design/implementat .
g Assumptions and dependencies
External interface requirement
a  User interface

b. Hardware interface

¢. Software interface

jon constraints

d  Communication protocols and interfaces

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

=g

Safety requirements

Security requirements

¢

d  Software quality attributes
e Project documentation

f

User documentation

Other requirements

Appendix A : Terminology/Glossary/Definitions list

Appendix B: To be determined

Important issues of organization :

1

_Without developing the SRS d
implemented according to custo

" mer needs.
Software developers would

is what exactly required bvnm know whether what they are developing

the customer.

ocument, the system would not be

More pdf : www.
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9 Without SRS document, it will be very much difficult for the maintenance
3. engineers to understand 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. | List five desirable characteristics of good SRS document.

Answer |

Software requirement specification has following main quality characteristics :
i. Complete:
a. SRS should be complete.

b. It defines 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 10|

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.
Discuss the relative advantages of formal and informal requirements
[AKTU 2014-16, Marks 05|

[AKTU 2016-17, Marks 10|

specifications.
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Chnlicte‘l'ilﬁcs: Refer Q. 2.:25. Page ‘%—-ZSC. Unit-2.
Advantages of formal requirement : ) - |
. . . 1 re tha e customer
. al irement specifications will enstl isto
1 :‘Lr;‘th:lq:ant. If requirement are set up for every possibility, thepy

will be no need for a programmer to guess at what their customepg

would like to see
9 Just as specification help the customer get what they want from the

programmer, they also help protect the programmer frop
requirements changes from the customer. These types of changes cay
result in entire projects needing to be restarted from scratch.

3. Laying out formal requirement specifications before beginning

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.

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

Q-e!...l List and discuss the major quality requirement of a
software requirement specification document ?

e "-‘!' ,:: ‘.
SRS document should document the following :
1. Functional requirements of the system :

a The functional requirements are the services which the end user
expects the final product to provide.

b.  The functional rgquirements of the system should clearly describe
each of the functions that the system needs to perform along with
the corresponding input and output data set.

2 Non-functional requirements of the system :

a. Non-functional requirements deal with the characteristics of the
system that cannot be expressed functionally.

b. These are the constraints im i
_  constrain posed on the system and deal with
issues like maintainability, security, performance etc.

¢ The non-functional requirements also include reliability issues,

accuracy of results, human-computer i i i
N ’ !
and physical constraints etc. P neriace ismmes, opera

‘A\\':
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Constraints on the system :
The constraints on the functions of a system may contain desirable
things that the gystem should or should not do. A constraint can be

classified as follows :

3

a.  Interface constraints.
b. Performance constraints: response time, security, reliability, sto
space etc. Tage

c. Operating constraints.

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, SEI-CMM Model.

CONCEPT OUTLINE : PART-3 |

¢ 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 ISO 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. J

o XN

L

o+
|

=iy

. Questions-Answers

. | Discuss verification and validation and their objectives.

Answer
1. Software verification is a set of activities that ensure that software
correctly implements a specific function i.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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T ild i roduct”.
“Are we building the "ﬁ::ﬁcaﬁon and validation is dgﬁqed a8 systen
3 hﬂ\tloqﬂ-"ms:&::gogy to ensure that quality is built into softwarg
engineeri
2 t
during :]C" e:zz:\::sl activities performed by verification and validatioy
4 The e ysis te and assess the software products fmd the develf’l’ment
V& \'\eV:]]::ing each software hfe cycle phase in parallel with, not
z;:to:re :;eesmmpletion of. the development effort. | |
5. This provides early identification of _errors, improving softw”?
performance, identification of program risks. .
V & V attacks on two of major contributor of software failure :

{ Incorrect or missing requirements and
i Poor organization in software architecture.
7 It also acts as powerful risk management tool.
Objectives of verification and validation :
Determine that it performs its intended functions correctly.
Ensure that it performs no unplanned functions.
Measure and assess the quality and reliability of software.
Ensure that quality is built into the software and that the software will
satisfy the software requirements.
5. Satisfy the user that system is being developed according to standards
and specifications.
Que 2.30. I Write a short note on software quality assurance.

[AKTU 2013-14, Marks 05

Lol R o

=

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.

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

5 SQAincorporates and implements software testing methodologies t0
test software.

6. ?at.her than checking for quality after completion, SQA processes test
or quality in each phase of development until the software is complete.

.32 C (CSAT-Sem-4) Software Requirement Specifications (SRS)

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

Que 2.31. I Explain Software Quality Assurance (SQA) with life cycle.
|AKTU 2016-17, Marks 10

Answer I

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.

c. 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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lete
ris are comp
c Ensure that test 7¢P? pleted and the software

12 m
o t the test 18 COV
d (‘ertlf!"ll;it;:: are ready for delivery.
e tions and maintenance phassi: .
6 Software oper® . ent cycles to IMprove or oo

will be
mdﬂﬁ"‘m‘ mdmmpmﬁdbybmdmm'
production

softwsre
m What do you understand by the term SQA plans ?

o Ttgives details and templab
the standard implementation.

The SQA plan include the following :

1. Project planning

9 Models of date, classes and objects, processes, design architecture

3. SRS

4 Test plans for testing SRS

5 User manuals, online help

6 Audit and review

1 SQA plen mainly three kind of activities are performed :

1 Organization specific

2. Software specific

3 Customer specific

e 2244 In a software development organization, identify th

penonﬁ respousible for carrying out the i
s ere . qu‘llty g
activities. Explain the principal tasks they perform to meet

plateson all activities, which have become part

w.motivationbank.in
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Table 2.34.1shows the activities carried out for the quality assurance along
with the person responsible for each respective activity

Software Requirement Specifications (SRS)

Table 2.34.1.
. No.| Activities Person responsible
— -
1. Inspection Any responsible person who

knows about the project

L’"*’_—’fak’_ B i |

2. | Reviews Project manager

3. Development of standards, Software developer

procedures and guidelines
4.

Principle tasks performed to enhance software quality are :

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

2 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
of error detection.

Auditing Auditors

3. Development of standards, procedures and guidelines etc.

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

m What do you understand by 1SO 9000 certification ? Give
its benefits and limitations.

R

1S0O 9000 certification :

1. ISO9000is a set of international standards on quality management and

quality assurance to help companies to maintain an efficient quality
system.

2. IS0 9000 specifies a set of guidelines for repeatable and high quality
development.

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. .ISO 9000 is a series of three standards : Based on type of software
industries there are different types of 1SO standard, which are as follows :
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X lies to the organizations engageq in
1SO 9001 : This standi‘:j “J‘fg on and servicing of goods. This ig th

. . nt,
dem;.d;“:‘}‘]‘::“’: alf;,hcable to most software development
standar h

organizahom‘-

[SO 9002 : This st

a.

applies to those organizations which g,
i mdud,sa;u(:?:e oﬂ; involved in production. This inClude.
not des? ptrv who buy the products from external sources ad
steel _m- t:sed in man\;facturms those products. Therefore, 1SQ
%2 li?‘nz: applicable to software development organizations.

c. IS0 9003: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.

3. Higher real 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.e,,
continuous improvement.

It does not provide any guideline for defining an appropriate process.

It is not full proof and thus variation in the certification norms may
exist

Que 2.36. ! What are the various ISO 9001 requirements ?

=

The main requirements of ISO 9001 as related to software development are

as follows :
L. Management responsibility :
a

Management must have an effective quality policy.

The responsibility and authority of all those whose work affect
quality must be defined and documented.
2. Quality system.
Contract reviews,
4 Document control :

a

b.

[<5]

There must be proper
removal.

Product identification.
Process contro).
Inspection and testing.

procedure for document approval, issue and

(5.

S
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8. Inspection, measuring and test equipment : [f 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.

Quality audits.

m.—l Given software product and its requirement
specification document, explain how would you design the system
|AKTU 2014-15, Marks 10

test suite for this software product ?

Answer l

1. 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.

2.

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. 1t will
be anchored in areliable initial test suite.

3. 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

?nterface elements i.e., forms and associated modules that combine to
implement that use case.
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“ Write a detailed note on SEI CMM.
OR

nt CMM levels ? What does CMM level 'Mh'!'

[AKTU nom-u?&L

Level 2: Repeatable :
The level 2 focuses on establishing basic project management

licies.

b 'FI)'"he managers are able to predict the cost and s‘;hedulg of the

. project based on earlier experience. At this leve], ar_gamzation
can be called a disciplined and organized organization

The key process areas to achieve this level of maturity are

ii.
a.

What are differe
Explain briefly.

S S

G er MM toab fori 1. Requirement management
o T . ) is a strategy for improvj : )
: capablh“;:sl Bimnmstypecnm?:ri:lo:‘ictual life cycle model uses. e 2. Project planning
software process, 3. Software project tracking and oversight
Process change anagement ’
il g Technology Ch‘:;‘ management  Optimizing 4, Subcontract management
1. Defect prevention .
T ftware quality assurance
Level 4 2. Software quality manag Managed 5. So q'
1. Quantitative management 6. Configuration management
Level 3 7. Peer reviews " : .
6. Inter group coordination iii. Level 3:Defined o
5. Software product engineering vt a  Atthislevel, standard process to be used across the organization
In d software g d
;: Training program e © are defined and documented. ) _—
2. Organization process definitions s . f organization wide processes helps
Organization process focus b. Standardization of org :
= o manager and other team members to perform efficiently.
Level 2 6. Configuration management ] )
5. Software q“o;;“Y SBpurance ¢. The key processes associated with level 3 are :
4 Subcontract management ] .
3 Software project tracking and oversight Repeatable 1. Organization process focus
2 Prgyect planning L.
1. Requirements management 2. Training program
Level 1 No KPA's Initial 3. Organization process definition
: 4. Integrated software management
2. CMM is used to judge the maturity of the software processes of an Softw duct X .
organization and to identify the key practices that are required to increase 5. Software product engineering
the maturnity of these processes. 6. Inter group coordination

7. Peer reviews
iv. Level 4: Managed :
a. At thislevel of CMM, quantitative quality goals are set for the

organization for the software product as well as software
processes.

3. The model is based on best practices followed in the organizations world
wide.

The five CMM level of maturity are :
i. Level1:Initial:

a. Atthe level 1, the processes followed by the organizations are
not well defined. b.  Here quality and productivity of the process are measured and
maintained by organization wide software process database

b.  Processes are immature. As i ent is
{ a result, a stable environm and feedback is given to management.

not available for software development.

c.  The key processes associated at management level are :

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

There is no basis for predicting product quality, time for

fom:)lletion etc. No Key Process Areas (KPA’s) are defined at
evel 1.

1. Quantitative process management

2. Software quality management
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It focuses on continuoug

: imizing * o
Level’efn ;n?i];t(:mlz'zat :on using quantitative feedback, The
improv rgal

features at level 5 are :

1. Defect prevention
2. Technology change management

3. Process change management

V.

Que289.| Discuss the merits of SEI-CMM based quajy,,

assessment.

Amewer |

Merits of SEI-CMM are :

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.

1

2. Lower costs in implementing of CMM.

3. Improved customer satisfaction and their demands.

4 Establishment of a transparent internal organization that is clear to 4|
employees.

5. Provides for a very objective view.

6. The organization being assessed does not require any personnel to go
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.

-1

8. The results of tl?e assessment are highly accurate because the
me_thodo_logy requires great care and consistency in determining the
satisfaction or weaknesses for each part of the model.

Que 2.40. I Difference between the following :

1. Verification and validation
ii. ISO and SEI-CMM models

OR
Compare 180 and SEL-CMM model.  [AKTU 2014-15, Marks 03
[AKTU 2016-17, Marks 10|

240 C (CS/IT-Sem-4)
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Answer I

tion and validation :

Software Requirement Specifications (SRS)

i, Verifica )
@r Verification Validation
- . L s . .
1 Am I building the product Am I building the right product ?
right ? | S
5 | Verificationis astatic practice  Validation is a dynamic
" | of verifying documents, | mechanism of validating and
design, code and program. testing the actual product.
L’TJ It does not involve executing | It always involves executing the
the code. code.
4 | Itislowlevel activity. It is higher level activity.
T 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
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. |
ii. ISO and SEI-CMM models :
S. No. 1SO 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 g
corporate business process. Engineering activities. |
3. ISO 9000 specifies minimum | CMM gets into technical aspect 1
requirement. of software engineering. |
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 ]
criteria. maturity. 1'
6. ISO 9000 has no levels. CMM has five levels. J’
7. [SO 9000 does not specify | It reconnects the mechanism for
sequence of steps required to | step by step progress through its
establish the quality system. | successive maturity levels.
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Q.1. Discuss requirement engineering. Software Des]gn

Refer Q. 2.1

i flow diagram. _
9. Write short note on data
Q Refer Q. 2.9 B o |

What is flow chart ? How is flow charting techniques

Basic Concept of Software Design

Q.3 o ; 2
for software development ? : Architectural Design -
ass Refer Q. 2.11. Low Level Design : Modularization
Q.4 Explain software requirement specification (SRS). e 4
Q.5. Discuss verification and validation. ‘ A. Concept OULHNE : Part-l ....ueeveeeeeeereosciossnscmessmssscastronsssensass
asi Refer Q. 2.29. : B. Long and Medium Answer Type Questions
6. Explain SQA with life cycle. Part-2 (3-8C to 3-200)
Q xpi
ang Refer Q 231 p Coupling and Cohesion Measures TR
; - \ Design Strategies : FuudwnOrten.mdDeagu o 1%/ 5
Q.7. Explain the following: b
i 1809000 certification. _ Object-Oriented Design. , : P oy
ii. SEI CMM model. - Top-down and Bottom-up Design o
Ans. | rod
i Refer Q. 2.35. A. Concept Outline : Part-2 ..........ccoeeueieeiuimeieieceeceeeceee 3-8C
i Refer Q. 2.38. N B. Long and Medium Answer Type Questions ...............cccocceeee... 3-9C
: Part-
©eO p - . (3-20C to 3-35C)
Software Measurement and Metrics =
K Various Size Orjented Measures =
; Halstead’s Software Science . ’v;-;s.:*.-. - -'H- 5

. Functwanumbdymna :{_, l‘k;ﬁ s e,
‘ Cyclomatic Complexity Measures : W MM‘ BT,

3-1C (CS/IT-Sem—4)
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. iv.
Basic Concepts frware Design, Architectural Des |
Level Mﬂaf::d;hrmuon Design Structure ; |
" Pseudo Codes, Flow Charts -

CONCEPT OUTL

Software design : It is the process of inventing and selecting |
< that meet the objectives for a software system.

. gs <tem 1s modular if it is composed of well-defined, conceptually |

simple and independent units interacting through well-defineq |

mterfaces. _ . . '
« A structure chart of a program 1s & graphic representation of its |
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

1.

5

Software Engineering
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Specifying the details of the program to be created to achieve the desired

functionality.
Designing the input and output documents

Designing controls for the system.
Documenting the system design

Basic design principles are :

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 analysiz 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.

The design should exhibit uniformity and integration.

Que 3.2. l What do you mean by good software design ? Discuss

fi ing the problem i
aalocriio b the criteria for a software design to enhance the quality of software.
Questions-Answers ADEReE I
— Good software design :
Long Answer Type and Medium Answer Type Q“elﬁm., 3 1. The definition of “a good software design” can vary depending on the

——W What do you mean by term software design ? Also

out the general task involved and the design principles.

o 3.
L Software design is the process of inventing and selecting programs that
meet the objectives for a software system. - 4
2 Software design is the practice of taking a specification of externally .
observable behaviour and adding details needed for actual computer 5

system implementation, including human interaction, task management
and data management details,

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

of isfying cli ' ) ;
mmzfe system satisfying client needs and desires, subject to design

The general tasks involve in the design process are :
L Design the overal] system processes.

: Seg.tnefanng the system into smaller, compact workable modules.
Designing the database structure.

i

application being designed.

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.

For embedded applications, one may sacrifice design comprehensibility

to achieve code compactness.

Therefore, the criteria used to judge how good a given design solution is

can vary widely depending upon the application.

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: It produces the right results and exhibits the right
behaviour.

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

Maintainability : It can be easily maintained and updated.
Availability : It is available (i.e., will run) when it is needed.
e Useful : It performs a task that someone wants to be performed.

e
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1 i the various phases of software design.

design process can be decomposed mainly into the following
three levels (or phases) of design :
1. Interface design: . _

s 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 to
the inner workings of the system.

¢ Attentionis 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 problc?m 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 :

a  Architectural design is the specification of the major components of
a 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 :

a  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 design consists of a wide range of “detail” because there is

usually quite a lot to fill in between the architecture and the code.

« | Why it is necessary to design the system architecture

x o -
bef?n specifications are completed ? What are the steps involved in
design stage of a software 7

¢ Al

1. The system architecture have to be designed before specifications are

completed to :
a provide a means of structuring the specification
b.

develop different subsystem specifications concurrently
c al]ouj manufacture of hardware by sub-contractors
d  provide a model for system costing

Software Engineering 25 C(CS/TT-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.

Que 35. | What do you understand by the term modularity ?
Explam the important properties of a modular system.

OR
Enlist the principles of modularity.

1. 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 ifit 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.

A 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. Bach 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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Qﬂl"" I What is structure charts ? Explain rules for it

Modules can be separately compiled and sto
Modules can use other modules.

3
4
5.
6.

Principles of modularity : (Certain principles

Modules should be easier to use than to build.

impler from the outside than TO
odules should be simp th de th :

m the inside.

good structure charts diagrams with the help of a suitable ple.

AKTU 2016-17, Marks
Answer |

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

1 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) o 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.

Que 3.6. l What is structure charts ? Explain in detail.

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

module B. B is 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
input and output parameters represented by small arrows.

Fig. 3.6.1. The structure chart.

Example:

Maintain customer data

L
structure. Control
2 Astructure chart is a nice representation mechanism for a design that 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 aconvenient and compact notation that is very useful while creating . Fig. 8.7.1. Structure chart,
the design
5 Inastructure chart, a module is represented by a box with the module Que 3.8. | What is pseudo-code ? Explain in detail with an example.
name written in the box. —I
6. Anarrow from module A to module B represents that module A invokes Answer

1. Pseudo-code is a tool that can be used to express algorithms more
precisely.
2. Pseudo-code is a combination of programming code and ordinary English.

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

A 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.
b }5 el 5. Acarefully prepared pseudo code program can be easily converted to a
‘ programming language such as C++ or Java.
B Example :

Sample of a sales promotion policy :

L P}'eferred customers who order more than #1,000 are entitled toa 5 %
discount and an additional 5 % discount if they used our charge card.
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" refinement. Whereas object oriented design is the result of
; focusing attention not on the function performed by the program
\ but instead on the data that is to be manipulated by the ‘
: : i ' 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.

S—SC(CMT-Se.-4) J——
. more than ¥ 1,000 receive 5 o

2 Preferred customers who do not order
bonus coupon

3. All other customers receive a 5

Pseudo-code version of the sales prom

If customer is a preferred customer, and

bonus coupon.
otion policy :

If customer orders more than 71,000 then ]
Apply 2 5 % discount, and
hen
If customer uses our charge card, t :
. stions-. ers
Apply an additional 5 % discount Que Answ
Else Long Answer Type and Medium Answer Type Questions
Award & 725 bonus coupon
Fee Que 3.10. | Write a short note on coupling.
Award a ¥5 bonus coupon
89. | What do you mean by low level design ? Answer
S 1. Couplingis the measure of the degree of independence between modules.
m 9. Two modules that are strongly connected, highly dependent on each
other is called highly coupled module.

L Low level design is a component level design process that follows step by
step refinement process. 3.
This process can be used for designing data structure, required software ‘

When two modules have weak interconnection between them then
they are called loosely coupled modules.

[

architecture, source code. 4. Coupling increases with complexity of interface.

3 In 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.

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 A

. { .

Control Coupling

PART-2 ' :g External Coupling

Coupling and Cohesion Measures, Design Strategies : Function

Common Coupling

Oriented Design, Object Oriented Design, Top-down ' C Couoli W
and Bottom-up Design. 4 ontent Coupling orst
- Following are the couplings which are shown here on the basis of their
CONCEPT OUTLINE : PART-2 priority and by taking example of two modules assuming A and B :
* Cohesion is a measure of the functional strength of a module L Data coupling :
whereas coupling is a measure of the degree of functional a. Data coupling is when module passes from non-global variable to
. ‘F‘W:Td?Pend_ence between the two modules. another module.
!}:1?;;:’."8"% design is the result of focusing attention to b.  Modules can only communicate through passing data elements or
ion of the program. This is based on step wise informational flags.
- @ OO ]
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to know what goes on inside the

c.  The two modules have no need
other module

2 Stamp coupling :

a  Stamp coupling occurs when module passes from non-global dat,

structure or entire structure to another module.
ta structure in module will affect all modules th

b. A change in da
use it. kn

¢ The two modules using stamp coupling must have some knowledge
of the internal workings of other modules that use the same datg
structure

3. Control coupling :
a Module AandBaresaidt c
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 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

devices.

5. Common coupling :
In common coupling both module A and B share the same data.

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
inner workings of another module.

b.  Modules are highly interdependent to each other.
. One module can alter data in other module or change a statement

o be control coupled if they communicate

a.

coded in other module.
Qum ! Define the concept of module cohesion. Briefly explain
the different types of cohesion. IAKTU 2012-13, Marks -lgl

1 Cohesion s th :
single mo:isl.u: measure of functional relatedness of elements within a

goftware Engi
e

2.

1.

neering

3-11C (CS/IT-Sem-4)

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

a.
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.

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.

a.

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.

Logical cohesion :

a. Inlogical 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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priority of cohesion fro® X0 L g 111,

Funcnonal Cohesion

' Soquemlal Cohesion 4 —

' (‘orrnmumrcatmnal COhes‘,o,“kir —
<

| [;roce‘i“ra] Cohesion -
' Tein;;oral Cohesion

—

" Logical Cohesion |

Coincidental Cohesion

Que 3.12. ‘ What do you mean

Software Dg

Best (high) |

-]

Worst (low)

v the terms cohesion and couplj 3

in the context of software design ? How are these concepts useful iy
arriving at the good design of a system ? AKTU 2014-15, Marks 1]

Answer \
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 system

because :

1. 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 system,
Various slots in the motherboard of the system simply facilitate to add o:;%_’
remove the various services/ functionalities without affecting the entire

)

system.

and coupling.

High cohesion

Fig.3.12.1.
K

5. Each module can be dealt se
described.

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

Low coupling

:I:;](?(?UJIGA d‘esagn with high cohesion and low coupling characterizes &
ule as black box when the entire structure of the system is described.

parately when the module functionality i§

S

F
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Que 3.19. | What do you understand by coupling and cohesion ?

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

Answer I

Coupling: Refer Q. 3.10, Page 3-9C, Unit-3
Cohesion : Refer Q. 3.11, Page 3-10C, Unit-3.
Roles and properties : Refer Q. 3.12, Page 3-12C, Unit-3.

Que 3.14. | 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 l

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|

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. l Describe the difference between the software
engineering terms coupling and cohesion.
AKTU 2013-14, Marks 05

(ARTU 2013-14, Marks 10
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Cohesion . ;
Cohesion isameasur(’:f(ﬁ;momﬂ | Coupling bel::w:en modul
" h of a module. A cohesive | the strength o :
smnﬁ' forms a single task interconnections betwegap.
medule pe rocedure, modules or a measure gf|

within a software pro :
requiring little interaction m?h
procedures being performed in
other parts of a program.
2 | Cohésionris to strengthen the bond
between elements of the same
module by maximizing the

interdependence among
modules.

The notion of coupling

concept of “how strongly”

relationship between elements of | different modules are
the same module. interconnected.
Coupling is a measure of the |

3 | Cohesion of a module represent
'how tightly bound the internal
| elements of the module are to one

another.

4 The scale of cohesion is non-linear,
;... low-end cohesiveness is much
worse than middle range (but focus
on high end cohesion).

relative interdependence
among modules.

A low coupling is always
preferred.

;‘“Managing-Book-lending", billing system.
|functions like “Issue-book”,
| “Return-book”, “Query-book” are

¥

More pdf : wwvﬁ

{

attempts to capture thijg|:

5. | For example, in a modu]e‘ For example, customer
| strongly related.

If a module has logical cohesion then this module like]
coupling with others. e likely to have content

Que 3.17. ’ What do you mean functional independence ? Why
functional independence is the key factor for a good software design ?
AKTU 2015-16, Marks 10|

Functional independence :

L The term functional ind :
: ependence means that a m,
single task and needs very little interaction with ot.heord:al:dﬂle::om 3

otivationbank.in
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9 A module that is highly cohesive and also has low coupling with mﬁr
" modules is aaid to be functionally independent of the other modules

al independence is a key to any good design primarily due to

Function |
es it offers :

the following advantag
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

i
independent, its interaction with other modules is low.

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

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

very easy to locate the error.

b. Scope of reuse:
Reuse of a module for the development of other applications

i
becomes easier.

i A functionally independent module performs some well-defined
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

i

understood in isolation, since the modules are independent of
each other.
iii. Understandability is a major advantage of a modular design.

| What do you mean by structured design ? What tools

are used in structure design ?

Structured design provide mean for dealing with complexity that was
overwhelming developers as programs grew larger.
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2 Thestru ily functi .
ured . rimarily function-oriented
desi. methodology 1€ primartly | .
2. :;:e:';:;tvilv on fe\mijl’ional abstraction and functional decomposition,
A ams implementing the deg
ith functionally Cohe.iv‘

] structure, wi

3. The aim is to design
ns between modules as possible,

would have a nice
modules and as few interconn

4. There are four

a  Restate thep

hierarchica
ectio

major steps in structured design :

roblem as a data flow diagram.

b, Identify the input and output data elements.

First-level factoring.

{

d  Factoring of input, output, and transforms branches.
Tools used for structured design :
Structured chart : It is a graphical
organization.

1L representation of the program’s

specification techniques : In it the

2 Modules identification and
d and how they will achieve the goal i

individual modules are identifie
specified.

Que 3.19. l Discuss the function oriented design strategies.

e,

Function oriented design is the result of focusing attention to the function
of the program. This is based on stepwise refinement.

2 Stepwise refinement is based on the iterative procedural decomposition.

3. Stepwise reﬁnem_ent is a top-down strategy where a program is refined
as a hierarchy of increasing levels of detail.

4 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.

5. Refinement is actually a process of elaboration.

6. The process should proceed fro i
to lower level detai!l)sA m a highly conceptual model (abstractions)

7. The refinement of
each i .
level of our pmgrammjn?lf;i‘-:s;gsedone until we reach the statement

B e

otivationbank.in
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Que 3.20. | Explain ohject-oriented design.

Answer I

1.

Que 3.21. I Discuss the differences betw

ted design is the result of focusing attention not on the
formed by the program, but instead on the data that are to

ed by the program.

Object-orien
function per
be manipulat

Thus, it is orthogonal to function-oriented design.

Object-Ol'iented 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 behaviour.
Each object maintains its own state, and offers a set of services to other
objects. Objects communicate by message passing (example parameters).

tities that may readily be changed because

Objects are independent en
information is held within the object itself.

all state and representation

Objects may be distributed and may execute either sequentially or in

parallel.
as state : whether its engine 1s

For example, a car is an object. It h
anges its state

running; and it has behaviour : starting the car, which ch
from “engine not running” to “engine i
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
s work together.

rform to satisfy the
quest

b. Communication : Com
that provide the means by which object

c. Methods : Methods are services that objects pe
functional requirements of the problem domain. Objects re

services of the other objects through messages.

een object oriented design

and function oriented design. AKTU 2012-13, Marks 10
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|

_,_,._/ ons. | The basic abstractions are not the
1 | The basic abstractions. real world functions but are the

given to the user, | dats abstraction where the rea] |

.on is obtained. | €
‘:"9’ ?‘x:c;:;lllels of this | with their methods.
An
technique 18 structqrel
analysis/structure design |
(SA/SD).
R S state | In this approach the state

3

m - Tfogf@ed design 3 ,

i
Function ﬂ""_"?’,'

which are

are real world functions. | world entities are represented,

Fu | the basis of the data they operate

7 igher 3
y which a higher | since the classes are associateq

In this approach the
information 18 often
represented in 8 centralized
shared memory-

| information is not represented in
a centralized memory but is
implemented or distributed among
the objects of the system.

Approach is mainly used for | Whereas object-oriented design

| computation sensitive
application.

evolving system which mimics a
business process or business case,

- el '/——/—_‘—\ 4;
| 2 | Fu ;ﬂ,m;; ;a’férérOUPEGl Functions are grouped together oy

approach is mainly used for |

[ 5.

!
In function oriented design { We decompose in class level.
| we decompose in function/

| procedure level,

6.

.
| Itisatop down approach. It is a bottom up approach.

[ 7

] Begins by considering the

| It views system as black box | Object-oriented design is the
| that performs high level | discipline of defining the objects
“ function  and later | and their interactions to solve a
‘ decox;nposes its detailed | problem that was identified and
| function 8o to be mapped to | documented during object-oriented

modules. analysis.

|
Begins by identifying objects and
classes,

use case diagrams and

scenarios.

“ | What are the fundamenta] issues in software design ?

3-19C (CS/AT-Bem-4)

are Engineering

Softw

Anewer |

rundnmentnl issues in software design :
Concurrency : Design for concurrency is concerned with decomposing

1. software into processes, tasks, and threads and dealing with related

issues of efficiency, atomicity, synchronization, and scheduling.

2. 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.

4, 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.

5. 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. I Explain top-down and bottom-up approach in software
design.

hrwer

Top-down design approach :

1. Atop-down design approach starts by identifying the major compenerts
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 conerete 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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47— 'l:lenee it is a reasonable approach if a waterfall type of process mode] j,
being used.

Bottom-up design approach :

th designing the most basic

1. A bottom-up design approach starts w1 higher-level components thay

primitive components and proceeds to

use these lower-level components. . .

2. Bottom-up methods work with layers of abstraction. Starting fTOm the

. very bolt;:Jm operations that provide a layer of abstraction afg
implemented. '

3 n;z operations of this layer are then used to mplepent more powerfy]

g operations and a still higher layer of abstraction, until the Stag‘.e is reacheq

wp;ere the operations supported by the layer are those desired by the

system

] Bottom Up

PART-3

Software Measurement and Metrics : Vari&us Size Oriented
Measures : Halstead's Softwure Science, Function Point (FP)
Based Measures, Cyclomatic Measures - Control Flow Graphs.

s 3EEY
A NS

CONCEPT OUTLINE : PART-3

¢ Software measurement is a new way of managing software

development. Measurement enables software managers to assess
software quality, mprove the software process.

i * Software metrics is a continuous application of measurement
based techniques to the software development.

* Function points measures functionality from the user point of

VI‘?W, that. lS on the bﬂsls Ofwhat the user T ecei ves
- ’
. requests ﬂnd

1¥Pe and Medium Answer Type Quostions |

Software Engineering
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Q‘“"’" Define software metrics. What are various categories of
software metrics ?

Taawer |
Software metrics :

1. Software metrics is a continuous application of measurement hased
techniques to the software development process and its products to
supply meaningful an(.l timely management information, together with
the use of those techniques to improve that process and its products.

2. It covers the techniques for monitoring and control

ling the process of
the software development.

3. Software metrics are also used to provide management information.
This includes information about productivity,
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.

quality and process

Categories of metrics : There are three categories of software metrics -

1. Product metrics : It describes the characteristics of the product such
as size, complexity, design features, performance, efficiency, reliability,
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.  Btaffing 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 2014-16, Marks 05|

software measurement ?

Answer |

Software metric : Refer Q. 3.24, Page 3-21C, Unit-3.
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Measurement 18 "The action of

the measuring something or the size,
length, or amount of 5°“_ﬂethin&
as established by measuring”,

Q_J**Eeﬁgrﬁ};ur:menw are the raw datg_

Metrics are “A method of

T
Function points released tq
int” ion i . Severit
i t” | production is a measure v
as “defects per function poin

——————
| would be a metric. 1 and 2 defects.

| Define the following terms : objects, message,

' class, inheritance and polymorphism.

[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

of a class define the set of permitted i , :
attributes). pe operations on the class’s data (its

Inheritance : It is a feature of object-oriented programming languages
ts methods and variables from its super-
commonly_ used as a synonym for class
tance], but interface inheritance is also &

feature of some languagee, including Jayg

—
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npparently dlf?’erent forms often result from the stat;

variable in which the reference is stored. € Static type of the

_,-is;'Tl What are different technique to estimate size of the
program ? Which technique is better and why ?

ARTY 301314, Marks o5
Anewer |

1. The estimation of size of program is very critical and difficult area of the
project planning.

2. The difficulties in establishing units for measuring size lie in the fact
that the software is essentially abstract.

3. Itis difficult 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.

Software

Que 3.28. l Describe lines of code (LOC), the size estimation method.

v

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. 3.2§.1, if
count of the number of lines then Fig. 3.28.1 given belo
LOC.

LOC is simply a
w contains 10
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3. ﬂoa{ c f. o
4 pnn;t'fl'g;:m temperature in degree centigrade : \n”) ; 3

5| scanf ("%f. &).

T;;lc'ﬁ/.’"-"‘?-

7| printf (*%f is temperature in degree Farenheit " f) ;

8 getch();
—

9| return(
10, |

Fig. 3.28.1.
Que 3.29. I Explain the Halstead’s software science.

'AKTU 2012-13, Marks ig)
OR

Give Halstead's software science measures for :
L  Program length

ii. Program volume

iii. Program level

iv. Efforts

v. Language level

Also, give its advantages and disadvantages.

]

Halstead’s software science measure :

Halstead's software science is an analytical technique to measure size,
development effqrt 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

x e :,)::]1 usagmge :)’ffall of the operators appearing in that implementation

2 Pz ) ¢ ot all of the operands appearing in that implementation:
volume : This is for the size of any implementation of any

algorithm.'[henmnberofbiwr .
: equired to
15 known as volume and given by, encode the program measured

otivationbank.in
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- V=Nlog,n
where n represents different identifiers uniquely
d n= fl1 + nz
an
then V=Nlog,(n + n,)
level : It measures the leve] of abstraction provided by the
g programming language.
The program level is given by,
V *
L
Here, V * = Potential minimum volume

4 Efforts or programming effort : The effort required to implement
the program and can be obtained as,

Efforts (E) = .- Program volume

L  Program level
v V*
But L=+
E- vv v?
Then = F___F

5. 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.

Lai
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; +n,)log, (n; +n))
Advantages of Halstead metrics :
L. 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.
5. Measure overall quality of programs.
Disadvantages of Halstead metrics :
L It depends on the completed code.

2 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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m What do you understand token count ? Con-id..

program having :
i Number of distinct operator : 12
ii. Number of operands : 5
. Totﬂmberofwmm:N
iv. Total number of occurrences : 15 .
Halstead software metrics for above

Calculate the different
programs. AETU 2013-14, Marks i

Token count : Token count is defined as size of program i.e., number of
tokens, where a token 1s a lexical token (keyword, arithmetic operator,

constants, symbol) , as recognized by compiler.

Numerical :
Program length = N =N, + N, =20 + 15
N=35
Program vocabulary = n=mn, + 1,
n=12+05
n=17
Volume of program = V= N* log, n
V= 25*log 17 = 25%4.08 = 102
Potential volume of program =

V*=(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

Que 331 _‘, For the following ‘C’ program estimate the Halstead's

length and volume measures. C
measures of size with LOC me:::x'::.n Balstead longth sl "°'“".
// Program to calculate GCD of two number

int compute-ged(x, y)
{
int x, y;
Whi.le(ngy)
if (x>y) then = x-y;
elsey=y-x
return x;

I
T v i, Marka 8

goftware Engineering

2. Function point may be used to compute the following im

3. The five functional units as shown in Ta

4. Organizations tha

ivationbank.in

12 Ve
‘Answer

Table 3.31.1.
Operator Occurrence | Operands Mﬁ
CompUte'SCd 1 x 3 !
= 3 y 7 ‘
| 1
while 1
> 1
= 2 ’
return 1 ‘
if 1 “
{ 1 i
1 |
3 f
4 |
2 [
1 I
1 !
|
N =24 n,=2 N,=15 ‘l‘

N=N,+N,=24+15=39
V=N log, (n, +n,) =39log, 17
= 159.41

The length,
The volume,

Que 3.32. | Describe the function point based measures and metrics.

Answer

1. Function points is used in the estimation of software development cost

which is the most important potential use of function point data.
portant metrics :

Productivity = FP/ persons-months
Quality = Defects/ FP
Cost = Rupees/ FP
Documentation = Pages of documentation per FP
ble 3.32.1 are ranked according
ing a set of prescriptive

-

to their complexity, i.e., low, average, or high, us!

standards.
method develop criteria for :

low, average or high. ;
adjusted function 4
ach function i

t use function point

determining whether a particular entry is
ction types, the un

After classifying each of the five fun .
points (UFP) are calculated using predefined weights fore

type as given in Table 3.32.2.

-



&

So RWm
Weighting fac ors
3 4 J
, ¥
bﬂmzﬂ.'w“‘i‘EL,#,—’._“ N
External Outputs (EO) 4 5 7
B —/_/ -‘:
External Inquiries (EQ) 3 4 P ; ‘
lmemallngicall"iles(ﬂj) 7 10 =8
" xternal Interface Files (EIF) 5 7 —
Esnelsntae ]
Table 3.32.2.
Units kel 2
| External | Low x 3 5
Inputs | Average x 4 =
(Els) High x 6 -
| Extemal | T - =
Outputs Average x 5 =
| (EOs) lr Highx 7 -
T External I Low x 3 :
| inquicies Averagex4 =
ﬂ_wn‘ ' ‘ High x 6 =
| o= EwE . =
g ‘ A ) :
Bmmﬂ | H‘i’:irx?:ﬁ 0
Bhwecion , Low x 5
Interface | =
Files (EIFs) | Averagex7 =
—— | fer0 -
Total unadjusted function point count =
el

el . i ientifedas per Table 3,321 fo llfunctiona
1onal units accordingly.

The procedure for th i
Dem e caleulation of UFP i mathematical form is given

where i indicates the row andj indicates

W, : It is the entry of the /% the column of Table 3.32.1.

row and /* column of the Table 3.32.1.

Goftware Engi
skl
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7 - It is the count of the number of functional units of type i that have
been classified as having the complexity corresponding to columa ;.
The final number of function points is arrived at by multiplying the UFP

: by an adjustment factor that is determined by considering 14 aspects of
pmcessing complexity.

g, In this, adjustment factor allows the UFP count to be modified by at
most 35%. 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)).
10. TheF (i=1to 14) are the degrees of influence and can be calculated
according to following sequence -
Rate each factor on a scale of 0to 5.
0 1 2 3 4 5
— t } + + 1
No Incidental Moderate Average Significant Essential
Influence

1. Does the system require reliable backup and recovery ?

9. Isdata communication required ?

3. Arethere distributed processing functions ?

4. Isperformance critical ?

5. Will the system run in an existing heavily utilized operational
environment ?

6. 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 ?

14. Is the application designed to facilitate change and ease of use by user ?
Que B33, | 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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t’_‘;cj_/;l” ent factors and weighting factgy, ——ional| Count| Complexity —
Assume all complexit¥ M, notion points for the project. m" ‘ ‘ c".,,""” Functional
i Exwrn.] 10 Iﬂ' X 8 = w
m . Inputs 15 AYera.e x 4 = 80
a3 T8V B | v [Hes - om |
j=1 j=1 —_—
J4-&40::6+35u4+6x101»4):7 External 6 Low x 4 = 24
UFP = 50 x i Outputs 0 AYermxs = 0
200 +200 + 140 +60 + 28 = (EOs) 13 | Highx7 = 9 us
CAF =(0.65 +0.01 IFi) \W
=0, 0.42=1. External 3 Low x 3 = 9
- (0.65 +0.01 (14 x 3)) =0.65 + Lo7 Inquiri 4 Average x 4 . 16
FP = UFP x CAF (EQs) 2 High x 6 = 12 37
=628 x 107= 672 1
| Internal 0 | Lowx7 = 0
Que 334 Cum.,wmmfdhﬁnlpﬂmmm Logical 2 Average x 10 = 20
= o ) Files (ILFs) 1 | Highx15 = 15 35
a 10 :: iow complexity External 9 Low x 5 = 45
n l: with :,‘, complexity Interface 0 Average x 7 = 0
= e 1 i ot Files (EIFs) 0 High x 10 = 0 45

To calculate the function point first] leul "
functional peint counts as follows : i d it

Total unadjusted function point count = 424
The factors given previously can be calculated as :

14
ZF- =3+4+3+5+3+3+3+3+3+3+

2+3+0+3=41

CAF = (0.65 + 0.01 * IFY)

FP = UFP * CAF

=(0.65 +0.01 * 41)

= 1.06

=424 % 1.06
= 449.44

.| What do you mean by cyclomatic complexity ? Enlist

the properties of

e

L The

it gives internal view of the code.

cyclomatic oo-(:oxity.
Write short note on cyclomatic complexity

. lomatic complexity is also known as structural complexity because
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o - 4\
number of independent paths t}

ber of tests that
the upper bound for the num must
> tzgf all statements have peen executed at | be
on has been executed on its true and false side,
defined in terms of independent paths that
will generate every possible path.
the program that introdueeg
or a new condition.

This approach is used to find the
a progrnm,
This provides us
conducted to ensure
once and every condity
The complexity measure is
when taken in combination
An independent path is any path through
at least one new set of processing statements
McCabe's Cyclomatic metric, V(G) of a graph G with n vertices, e edges,
anchonnectedcomponentsisV(G):e-—n+2P.
Given a program we will associate with it a directed graph that hag
unique entry and exit nodes. Each node in the graph corresponds to 5
block of code in the program where the flow is sequential and the areg
correspond to branches taken in the program.
Thus hisdassical}yknownasﬁowgraphanditisassumedthate&h
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 ‘@’
and exit node f.
The value of cyclomatic complexity can be calculated as
VIG)=9-6+2=5

e=9,n=6andP=1

o D

rdrleln:lg :e; following five independent paths for the above flow graph:
patb2:abef

path3:adcf

path4:abeacforabeabef

path5:zbebef

Here

Properties of cyclomatic complexity :

1. ViG)>=1
2. VIG) is the maximum number of independent paths in graph G.

3. Inserting and deleti i
e ing eleting functional statements to G does not affect

s
otivationbank.in %
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(3 has only one path if and only if V(G) = 1 i
Inserting a new row in G increases V(G) by unity l‘
’ |

i

|

4.

6

V(G) depends only on the decision structure of G

Consider a flow graph given below, calculate it
L]

“1; .
complexity.

 asn - ) .
cyclomlt‘c

What do you mean by cyclomatic complexity of

is computed ? Discuss with example.

Cyclomatic complexity : Refer Q. 3.35, Page 3-31C, Unit-1.

Example :
Cyclomatic complexity can be calculated by any of the three methods.
L V(G) =e—-n+2P
-13-10+2=5
i VG =n+1
=4+1=5
i, V(G) = number of regions
=5

Therefore, complexity value of a flow gr aph is 5.

. | Draw a flow graph, arrive at the cy¢
ths for

and the set of linearly independent P&
program :

Jomatic oollllll”“y
the following

___—




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.
i ViG=p+1,441=5
where p 18 number of predicate (decision) nodes.
i V(G) = number of regions = 5
Therefore, complexity value of flow graph is 5.

T o aameiuil

Q1. Explain the term software design along with design

principles.
XmE Refer Q. 3.1.

Q.2. What do you mean by coupling ?
AEE. Refer Q. 3.10.

Q. 3. Discuss the concept of cohesion.
AEE Refer Q. 3.11.

Q. 4. Differentiate between object oriented design and function
oriented design.
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2E Refer Q. 3.21. T gr?]
Q.5. Explain software metrics with its types. .‘ y
B Refer Q 3.24 ' Ky ':‘
¥ ’*' “”’;‘i’!“
Q. 6. Discuss Halstead’s software science. § -
amE Refer Q. 3.29. UNIT S ftw
= 2 § L
Q.7. Write a short note on function point based measureg ang r;#"’"'l are Testmg
metrics. —
= Refer Q 3.32. o
Part-1 - (420 1o 411C)
Q.8. How cyclomatic complexity is measured ? DR ——
REE Refer Q 3.35 ! Testing Objectives * Unit Testing
, Integration Testing * Acceptance Testing
Regression Testing
0O Testing for Functionality and Testing for Performance
A. Concept Outline : Part-1 ... 420
B. Long and Medium Answer Type Questions ... . 4-20
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.Concept Outline : Part-2 ... 4-12C
B.Long and Medium Answer Type Questions ... 4-12C
Part-3 (4-25C to 4-33C)
f Static Testing Strategies "
] Formal Technical Review (Peer Reviews) £ bl . |
% Walkthrough |
Code Inspection }
Compliance with Design and Coding Standards
A Concept Outline : Part-3 ..o 4-25C
-Long and Medium Answer Type Questions ....................... 4-26C
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CONCEPT OUTLINE : PART-1

. %mmmginthepmcmofexecuﬁnsamoﬂﬂmmlm :

an error. o
e Software testing objectives are
. Software quality improvement
i Verification and validation
i Software reliability estimation _
¢ There are certain levels of testing which are as follows :
i Unit testing
i Integration testing
fii  System testing

iv. Acceptance testing

tivationbank.in
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b Sor sposifiod cirvumetances Perlorming s requrired
Software testing is not only used 1o remoye

© yut design defect by the programmer g, it sise o fing

2 Verification and validation :

Verification means wtenthancebuildimugp,mh right
way i.e., we are using the correet procedure for the of
goftware so that it can meet the user requirements,

b, Whereas validation is the proeess which cheeks that whether
are building the right produet or not, "

3. Software reliability estimation :

Qoftware reliability has important relationship with
* of software development. many aspects

b, Its objective is to discover the residual designi
delivery to the custorner. » before

¢, The failure data during the testing process are taken down in order
to estimate the software reliability

Que 4.2. IWhntmtheprindpluofuoﬂvmtedn‘?

Que 4. |mmouwmmﬁn;1mmmobjecﬁmdn'

OR

Write short note on software testing. | AKTU Nl&u’g

L

2

3.

¥
Software testing is the process of executing a program with the intenti
of finding errors in the code.
It is a process to verify that whether a system or its parts is satilff?
specified requirements or not. »
Testing is the fundamental of software success. g
Testing is not a distinct 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 :

@  Software quality means the conformance to the specified softwal*
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.e., after requirement

phase.

Que 4.3. I Does fault necessarily lead to failures ? Justify your

answer with an example.

[AKTU 2013-14, Marks 05|

]

No, it is not necessary that fault lead to failure.

A system is fault-tolerant, if faults in its hardware or software components
will not necessarily lead to system failure.

This property is usually obtained by using redundancy in time Uor
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.
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Distril systems Jerate fires, floods, apdf) .
> mdbudw:m mmpo:::;v;z;or:side in different buildings or cities,
e Jerance techniques in distributed systemg

fault to
* Ont::,?h;r,‘m%mxt because the subsystems are only loosely
are :

3 . iect to failure by themselveg
nnected by unreliabie links which may subjec ; ves,
'1“1)1:'3 pmves'fsuh does not necessarily lead to system failure.

m What do you understand by unit / module testing ?

Expiain.

1 Unit testing 1§ & level
components of software are tested.

2 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.

In this process, 2 module (software component) is taken and executed in
isolation from the rest of software product. That’s why it is also called

“goftware component testing”.

5 Itis the lowest level of testing of an application.

6. 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 unit.

(]
Fig. 441.

< | What is integration testing ? What are various software

integration technigues ?

of software testing where individual units/

Integration testing :
Integration testing is the phase in software testing in which individual
software modu]umwmﬁmdandwcud:x?pihmh individual

More pdf : WWW.'“::
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[t occurs after unit testing and before validatiop, test — :
[ntegration testing takes as its input modules thag hvlns.
ups them in larger aggregates, applies tests eil:le:: m tested.
integration

rest plan to those aggregates, and delivers as it :
+ystem ready for system testing. output the integrateq

The various software integration techniques are as follows -
i, Top-down integration testing :

. 1In this approach, testing process starts with test;
module/component in the hierarchy and move dawn':::dt:p ot

This process continues until all components are integra

then whole system has been completely tested. ted and
Top-down integration testing approach requires the use of

stubs to simulate the effect of lower-level routines that a:m called
by the routines under test.

iv. A pure top-down integration does not require any driver routines.

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 previous
be tested.
i, 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. Inthis, both control and data interface are tested.
, . ¢
vi. In pure bottom-up testing, no stubs are required, and only tes
drivers are required.

vii. Bottom-up integration testing is
and machine interface of the sys

ly tested ones to
omponents are

is to test interface

mainly used when the performance
tem is the main concern.
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Fig. 4.5.2. Bottom-up integration testing.

Big-bang testing :
It i & non-incremental integration approach.
it is the simplest testing approach, where all modules making 4

" 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 asit
may potentially belong to any of the module being integrated.

iv. And once these errors are corrected, new ones appear and the

process continues in an endless loop.

Sandwich 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
Ia_yer of sandwich integration use bottom-up integrati(;n, and the
middle layer called target layer use the testing on the basis of
system characteristics and structure of the component hierarchy.

qoftware Engineering
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| Acce ptance testing is a level of software test
" for acceptability.

Acceptﬂnce testing. a teﬂting hechm'qm mrfmd to )

2. or not the software system has met the fequiremeng:m Tine whether

The purpose o_f this test is to evaluate the system’s compli ,
?‘ pusiness requirements and assess whether it is mpg:m;’;f the
ery

Need of acceptance testing: Acceptance testing is needed due to following

reasons :
Developers code software based on requirements document which is

in"h"“lyumum‘d

1. i

their “own” understanding of the requirements and may not

what the client needs from the software. dhisas b
5 Requirement changes during the course of the project may not be

communicated effectively to the developers.

Stress testing is designed to determine the behaviour of the software

under abnormal situations.

2. In this testing, test cases are designed to execute the system in such a
way that abnormal conditions arise.

3. Someexamples of test cases that may be designed for stress testing are :

i Test cases that generate interrupts at a much higher rate than the

average rate.
Test cases that demand excessive use of memory as well as other

L

resources.

iii. Test cases that cause ‘thrashing’ by causing excessive disc accesSing-

4. IEEE defines stress testing as ‘testing conducted to evaluatea system o
component at or beyond the limits of its specified ret.quu'ements SU?':
testing is applicable to certain type of systems which generally wor
below their maximum capability, however, are stressed for some
hours only.

§

Que48. | What is security testing ?

:

S Sy .
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There are four main focus areas to
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It i & type of non-funct jonal testing
w that intends to u“mh

Security testing is a type of poftware testir
vulnerabilities of the system and determine that its datn and rowgy,
are protected from possible intruders ol
Security testing ie a testing technique to determine if an ln[‘"rmnuoﬂ
system .prMFm data and maintaing functionality ax intended

be considered in security testing (.‘..M.l"

for web sites/applications)

2.

y ¢ This involves looking for vulnerabilities {n the

Network securit ‘
policien).

network infrastructure (resources and
System software wecurity : This involves assessing weaknessey
the various software (operating system, database system, and othey
software ) the application depends on

Client-side application security : This denls with ensuring that the
client (hrowser or any such tool) cannot be manipulated.

Server-side application security : This involves making sure thag
the server code and its technologies are robust enough to fend off any

mtrusion

Que 4.9, I What is meant by system testing 7

At thie level the entire software system is tested.
The reference document for this purpose is the requirements document,
and the ohjective 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.
Following types of testing are used at this stage
L. Functional testing :
a  Itisconcerned 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 requirements
or specifications of the program or module, and the intervals
of the module of the program are not considered for selection
of Lest cases
d  Due to its nature, functional testing is often called “black box
tewting”
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performance testing : 8
It donls with quality related insues
toat ote '
b, System tosting is done at the
in given to customer for use
Hyatem Losts nre dosigned 1o validate n fi1)
with n view Lo nssuring that it moot-; its r

2
n
like SECUTity Loyt reliabsli

developers and before the produet

¥ developed system
cquirements

wt.loa What are the objectives of software testing 7 Dy
(he purpose of integration testing. How is integration tenting -eu;

Answer I

Ohjectives of software testing : Refer Q. 4.1, Page 4-2, Umt-4.
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. Unit4

Que 4.11. I What is regression testing ? When we need regression

testing ?

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

still works once the new code changes are done.

Need of regression testing :

Regression testing is required when there is a :

1. Change in requirements and code is modified accordin|
requirement,

2. New feature is added to the software.

4. Defect fixing.

4 Performance issue fixing.

Que 4,12, :I Define software testing. Explain various Jevel of testing.

Software testing : Refer Q. 4.1, Page 4-2C, Unit-4.

g to the

e e

—
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e eeating: Fig. 4 rari levels of testing :
’ ing : Fig 4.12.1shows various
Various levels of testing 121 she
[ Testing |
L
A p—T—
Unit | Integration | System Acceptance
test test ‘ test test
_ Performance - integration
- functionality - interfaces
= SRCULRY | Functional Alpha
- interfaces ‘ test test
- functionality | Performance Beta
test test
— quality
— security
— reliability
- human factors
Fig. 4.12.1. Levels of testing.

Unit testing : Refer Q. 4.4, Page 4-4C, Unit-4.

Integration testing : Refer Q. 4.5, Page 44C, Unit-4.

System testing : Refer Q. 4.9, Page 4-8C, Unit-4.

Acceptance testing : Refer Q. 4.6, Page 4-7C, Unit-4.

Que 418 | What are the attributes of a good software test ? Why is
regression testing an important part of any integration testing
[AKTU 2018-14, Marks 05|

g~

procedure ?

Following are the attributes of a good software test :

a  Has a high probability of finding an error.

b. Non-redundant.

¢. Should be capable of uncovering a whole class of errors.
d  Should not be too simple or too complex.

Regression testing is an important of i i i
as e part of any integration testing procedure

1 It allows for re-execution of the systems after chang made
to ensure that the system still has integrity. eshave been

2 Side effects associated with these chang ith
functions that were previously working. 6 may saase pechiesiis

3. Regreutl::mtingallm for tests that have already been conducted t0
ensure that changes have not propagated unintended side effects.

goftwar

il
sqood” o8

%

SoftW

Am-ibll‘e'
pifference

1

—

R ey
Error is the

e Engineering

Error

difference between
a computed,
ObserVEdv or
measured value or
condition and the
true, specified, or
theoretically
correct value or
condition.

““C(()er Sem-4)

What is software testing ? What
. are
t ? Distinguish among error, fault ang :h‘ attributes of
ailure,

are w.tin‘ : Refel' Q. 4, 1, Page 4—2(:‘ Unit-4

of good test : Refer Q. 4.13, Page 4-10C Unit-4
between error, fault and failure : '

LB
It is incorr

process or data
definitionin a
computer program
which causes the
program to behave in
an unintended or
unanticipated
manner. It is the result
of the error.

ect step, | Failure is the inabk

| of a system or

cor:lfponent to

perform its required |
function within the |
specified ‘
performance
requirement.

Error refers to a
missing or wrong
person action
resulting in certain
fault being injected
into software.

Fault refers to an
underlying condition
within software that
causes failure to
happen.

A software failure
occurs if the
behaviour of the |
software is different 1
from the specified
behaviour. Failures
may be caused due to
functional or
performance
reasons.

According to the
IEEE, “Error is the
human mistake
that caused fault.”

According to IEEE,
“Fault is the

discrepancy in code
that causes a failure.”

———

Errors also include

error sources such

as human mis-

understandings,

dissensions,

misinterpretation
80 on.

Software fault ig a
hidden programming
error.

According to IEEE,
«Failure occurs when
the external
behaviour is
incorrect.”
oo
A failure is produced
o nly when thereis 8
fault in the system-
However, presence
of a fault does not

guarantee 8 failur®
I
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i QW‘ l ‘and Bottom-Up Testing Strategies : ?‘nt Drivers
: Test Skd’:s, Structural Testing (White Box 'I’e?tmg), Funct:
Testing (Black Box Testing), Test Data Suite Preparat
Alpha and Beta Testing of Products.

CONCEPT OUTLINE :
. cc

PART-2 ﬁ

e  Test strategies are :

i1 Testdrivers
‘ i 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
t level of test coverage.

*  Black box testing is a testing which is based on the functionality
l 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.

Que&lS.| What are drivers and stub modules in context of
integration and unit testing of software product ? Why are stubs

and drivers modules required ? m 2015-16, @

Drivers and stub modules in context of

L Drivers:

integration testing :

B TJZTQ".’JY;»? the oren during bottom-up integration testing in order
yet integrated U7 of the upper level modules that are 1%
b.

Test drivers are the mod:

a calling module angd

ules that act as temporary replacement 0
product.

Bive the same output as that of the act

e T—

goftware Engineering

N 4-13¢ (CRaT
¢. Drivers are also used when the software -ﬂe..’)
external system and are usually mmplexn::: 0 in

Stubs, | an

Dﬁver-ﬂow diagram :

The above diagrams clearly states that modules 4,5, 6 and 7 are available
for integration, whereas, above modules are stil] 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 :

b A - “ 3
The above diagram clearly states that modules 1.' 2 N:;i S fevelopment
for integration, whereas, below modules are still :en!mb.m
that cannot be integrated at this point of time. Hence,
test the modules.
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Drivers and stubs in context of unit testing :
e. we need a complete environment t,

1. In order to test a gingle modul ¢
provide all relevant code that is necessary fgr execution of the module,
Besides the module under test, the following are needed to test the

module :

The procedures belonging to other modules t

test calls.

Non-local data structures that the module a

A procedure to call the functions of the module under test with

appropriate parameters.

2 Modules required to provide the necessary environment are usually not
gvailable 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.

3 The role of stub and driver modules is pictorially shown in Fig. 4.15.3.

. hat the module undey

b. ccesses.

\

Module under test

A stub procedure is & dummy procedure that has the same Input / Output
;anmeter; as t,h:b given procedure, but has a highly simplified behaviour.
or example, a stub procedure may produce the ted behavi

simple table look up mechanism. e heviour ueie
Driver :
A driver module should contain the non-local data structure

on s accessed by the
:ﬁoﬁdule t|.mder test. Additionally, it should also have the code to call the

erent functi i :

e ot?s of the module under test with appropriate parameter

mmhmmmﬁn.?m-aibewhiubuulﬁnliﬂ
detail.

%nwarl’

Engineering i
. -— BC
IS (CRNT e,

white

L

_nwm té!tm‘ : Refer Q. 4.1, Page 4-2C, Unit-4

pox testing :
x testing is a software testing approach ¢

white bo : hat examines
tructure and derives test data from the pr -

i h, test gr ust h. 0gTam logic

this approaci, oup m ave complete ’
-}:wma] structure of the software. P kmledge about the
structural t,esti_ng is usualiy'applied to relative] .
such as subroutine or operations associated Withyoﬁ::cl:g P‘l'ﬂsram unite
The white box testing allows to peep (preview) inside the box, it basicall
focuses on internal knowledge of the software to guide th: a:lection oz
test data.
The white box testing is also known by name of glass box testing
structural testing, clear box testing, open-box testing, logic dri ng.
and path-oriented testing. driven testing
Test cases can be derived that :
Guarantee that all independent paths within a module have been
exercise at least once.
Exercise all logical decisions on their true and false sides.

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.

a.
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v

More pdf : www.motivationbank.in

Sy

1. Helps to optimize the code.

2. Reveals errors in hidden code.
Disadvantages of white box testing :
1. Itisveryexpensive

2 It is time consuming.

m Explzain white box testing techniques.

1. In the white box testing the code coverage analysis is main part.

2. Code coverage analysis helps to identify the gaps in a test case suite. It
allows us to find the area in the code which is not executed by given set
of test cases. Upon identifying the gaps in the test case suite we can adq
the respective test case. So it helps to improve the quality of the software
application.

Following are white box testing techniques :

1. Statement coverage :

This white box testing technique tries to cover 100% statement

coverage of the code, it means while testing every possible statement

in the code is executed at least once.

b. Tools : To test the statement coverage the Cantata++ can be used
as white box testing tool.

Decision coverage :

a  This white box testing technique try to cover 100% decision coverage
of the code, it means while testing every possible decision conditions
like if-else, for loop and other conditional loops in the code is executed
at least once.

b.  Tools: To cover the decision coverage testing in the code the TCAT-
PATH is used.

3. Condition coverage :

a  Thie white box testing tries to cover 100% condition coverage of the
code, it means while testing every possible conditions in the code is
executed at least once.

4 Decision/condition coverage :

a  This mixed type of white box testing technique try to cover 100%
decision/condition coverage of the code, it means while testing the
every possible decisions/conditions in the code is executed at least
once.

6 Multiple condition coverage :

a In this testing, we ensure that each entry point of the system i§
executed once.

a.

Englnpprlng
qoftware . —— +17¢ (¢
Software ' : Y — = - (CHAT 8oy,
- !—.e‘rim b, In the actual development, process develope 2
combination of techniques those are Suitaby rnfmake use of the
application. € for their softwar,
=31 What is black box testing ? List out ady
‘{"advantages of black box testing. tages ang
is
,'W,-sn?" '
A Black box testing is a method of software testing that exam; the

b ionality of lication with, i
of an application without
functionality P PEETINg into its internal structures
or working.
i he tester do not kn :

In black box testing, t | ow the internal
2 module, he tests only for input/output behaviour, structure of
3 It enables the software engineer to derive sets of input conditions that

" will fully exercise all functional requirements for a program.

The selection of test cases is based on the specification of the test object

4 without knowledge of its inner structure.
5 Itisalso important to design test cases that demonstrate the behaviour
" of the test object on erroneous input data.

6 The black box testing is also known by the name of functional testing,
exterior testing, specification testing, data-driven testing and input/output
driven testing.

Outputs
Inputs Z::>

 Fig. 4.18.1. Black box testir
7. Test case should be derived which :
a. Reduce the number of additional test cases that must be designed
to achieve reasonable testing.
b.  Tell us something about the presence or absence of classes of errors,
rather than an error associated only with the specific test at hand.
Advantages of black box testing :
1 The test is unbiased.
% Test is done from the point of view of user not the designer.
3. Test cases can be designed as soon as specification is completed.

Disadvantages of black box testing :

L The test can be redundant if software designer has already run a -
case,
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2 The test cases are difficult to design.

m Design a3 black box test suite for a program tha

computes the intersection point of two straight line.l a.nd d"ﬂl’.
the result as “Parallel lines™/ «Intersecting lines” / “Coincident lineg
It reads two integer pairs (ml, c¢1) and (m2, c2) defining the M
straight lines of the form y = mx +c. The lines are parallel if m1 =

cl # ¢2; intersecting if m2 = m2; and coincident if m1 =m2, c1 =¢3,

oAt

The equivalence classes are the following :

i  Parallel lines (m1=m2,cl=c2)

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.

L
i

If conditions are true then :

Casel:

ml=5,¢1=6and m2=5,c2=>50;

the lines are parallel.

Case 2:

ml=5,c1=Tandm2=5,c2=17,

the lines are coincident.

Case 3:

ml=5c1=6and m2=8,¢c2=6;

the lines are intersecting.
h‘-ﬂo Explain the different techniques used in black box
testing.

Following are the techniques used for black box testing :

Equivalence class partitioning :

1. Equivalence class partitioning is a2 method which divides the inpit
data of a software unit into partitions of equivalence classes
which test cases can be derived.

i

2. Equivalence classes are usually formed for input domains a.nd .
classified into 2 valid equivalence class and one or more inV
equivalence classes.

3. o

The idea is to partition the in i into &
‘ put domain of the system 11t

number of equivalence classes such that each member of the e
would behave in a similar fashion.

.

tivationbank.in
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4 The techmqvues increase the efficiency of T ——
numbers of input states are drasticany red::'::m testing as the
5 This techniques involves two steps :
a. Identification of equivalence classes.
b. Generating the test cases.

i Boundary value analysis :
1. Boundary value analysis is a technique in which test are designed
to include representatives of boundary values in a range.

In boundary value analysis, we choose an input for a test case from
an equivalence class, such that the input lies at the of the
equivalence classes. edge

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.

Guidelines for boundary value analysis are :

If an input 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.

a.

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.
li. Cause-effect graphing :

L 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.

3. A cause is a distinct input condition, and an effect is a distinct
output condition.

4 Each condition forms a node in the cause-effect grapb-

8- The condition should be states such that they can be st to either

true or false.
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In stepe cause effect testing are as follows :

For a model, identify input conditions ( causes) and actions (effect),

4-20C (CSNT-Sem4) o

1

2 Develop a cause-effect graph.

3 Transform cause-effect graph into a decision table.

4  Convert decision table rules to test cases. Each column of decision table

represents a test case.

= i"r'sg Consider a program that input two integers h“'in(
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 AKTU 2013-14, M;
w, 4. .
i Test cases using boundary value analysis :

1. It selects test cases at the boundaries of different equivalence classes

9 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 H#HHHHHHHHHHH Invalid
10 250

que 4.22. Write the difference between black box testing and whi®
box testing.

tivationbank.in
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g, No. Black box testing White box

1 Black box testing is the | White box testing is the software

‘ software testing method | testing method in whieh in »
| which is used to test the | structure isbeing known to i;l
: software without knowing | who is going to test the soﬁwtamm
. the internal structure of

code or program.

This type of testing m
by software developers. i
3. Implementation knowledge | Implementation knowledge is |

is not required to carry out | required to carrv out white box |
/lblack box testing. testing. }

| 4 Programming knowledge is
| not required to carry out
black box testing.

[ 2 This type of testing is carried
[ out by testers.

Programming knowledge is
required to carry out white box
testing.

5. The main aim of this testing
is to check what
functionality is performed
by the system under test.

The main aim of white box testing
is to check how system is
performing

6. Testing is applicable on
higher levels of testing like

Testing is applicable on lower level
of testing like unit testing,

system testing, acceptance | integration testing.
| testing.
|7 Black box testing means | White box testing means

|
i functional test or external | structural test or interior testing. i

| testing,
L RESS ]
Que 4.23. | What do you understand by test data suite preparation ?

Answer l

L A test suite is the accumulation of test cases that will run in a test
Progression until some stopping criteria are met.

Test suite preparation involves the construction and allocation o_f test
cases in some systematic way based on the specific testing techniques
used. For example, when coverage-based testing is planned. the specific
‘overage criteria would dictate the allocation of test cases.
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There is also another way to receive & test suite. It is with
' reuse of test cases for earher versions of the equal product.
coRware testing is generally considered as regression testing,

. S should form an integrated suite rae.
Commaonly all the test cases shoul . ",
) of their hackground, in what way they are obtained and "h:g‘\

are used

5 It happens so that the test suite may evolve ov
may overlap with the actual testing.

QQM\Wlwtestcmmdesignedmdshouldbeme%
for designing test cases ?

Anewer |

1 Test cases are designed to test both system and components. In tes
cases, input and predicted outputs are designed.

2 They are designed to discover program defects and to show that the
system meets its requirements.

3

The feature of the system or component which needs.

The testing team has to test several features while testing the tes
designs.

Criteria for designing test case :
1. Functionality based test case design :

a

P

Sometimes, the team has to test the functionality of the systen

b So. it designs test cases to meet this requirement.
c  The testing team designs such test cases with the help of dome=
and subject matter experts.

2 Partition based test case design :
&  Sometimes, the test team notes that input given to a ngramm
output so generated can be categorized into groups.

b n Q ” . .
In that case testing team categorizes the input and output ¥
generated into groups

H:;: (43¢ testing team partitions the input and output 99'5“:,
‘x)he ::};::m from all the partitions. It saves the time and efforté

So, instead of test
§he team focuses

ing the program for all possible values of IDP‘
1s known as

on a few values chosen from each partition-
Partition based test case design.

w.motivationbank.in
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Test cases can be designed by picking

a few values from both the
puﬂl( 10ns

¢

q Structure based test case design :

o« The programmers have to make sure that all the instructions of

N the program are executed at Ie.ast once then in such situations, the
programmers, as they know internal structure of the program,
they have to design such kind of test cases

Que 4.25. I Explain alpha and beta testing.

Answer ‘

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
public.

5 The focus of this testing is to simulate real users by using black box and
white box techniques.

3 The aim is to carry out the tasks that a typical user might perform.
Alpha testing is carried out in alab environment and usually the testers
are internal employees of the organization.

4 Toput it as simple 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. Betatesting is the procedure of subjecting software to test by real clients

in the real surrounding before its release.

s

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
external user acceptance testing.

Beta version of the software is released to a limited number of end-
users to obtain feedback on the product quality.

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.

6. i : . .

This testing helps to tests the product in real time environment.

gy What is debugging ? Discuss various debugging
PProaches with examples.
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Answer |

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 leas;
efficient method.

b. In this approach, the program is loaded with print statements t,
print the intermediate values with the hope that some of the printeg
values will help to identify the statement in error.

c.  This approach becomes more systematic with the use of a symboli,
debugger (also called a source code debugger), because values of
different variables and break points can be easily checked, and
break points and watch points can be easily set to test the valuesof
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. Inthis approach, 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 error
symptom is the software fault free analysis.

Que 4.27. | Differentiate between testing and debugging.
Answer

‘ : esting Debugging
Starts with known conditions, | Unknown initial condition; ond

user predefined procedures

predictable outcomes, cannot be predicted.

\_—/

Cannot be constrained.

S >uld be planned,
scheduled. '

o \\\__’/

|3 | Is a demonstrat;

100 of .
,‘ Jaiarem correctness errors/ | Is adeductive process.
| —— .

deSigned,

qoftware Engineering 4-25C (CS/IT-Sem-4)

i e —
[ 4 ) Proves a programmer’s Vindicates a programmer. |
" | failure. I |
r/""é;:uld strive to be Demands intuitive leaps, ’
> redictable, dull, constrained, | conjectures, experimentation,
5 id freedom.
rigid. ]
—"g" Much can be done without Impossible without desigrﬂ‘
‘ design knowledge. knowledge. ‘
’;, Can be done by outsider. Must be done by insider.
T Theory of testing is available. Only recently theorists have |
' started.
9 Much of the test design and Automation is not possible. |
execution can be automated. B
L |

PART-3

Static Testing Strategies, Formal Technical Review (Peer_' Reviews),
Walkthrough, Code Inspection, Compliance with Design and
_ Coding Standards.

ey

CONCEPT OUTLINE : PART-3

e 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

gtesting the code.

Questions-Answers

Long Answer Type and Medium Answer Type Questions

Que 4.28. | What is software review and formal technical review ?
Software review :

1. .
E:ofzware review is an effective way of filtering errors 1n a software
uct,
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. ducted at each of these phases i.e., analysis, design, '
B et al areas of improvement in the product. Coding

and testing reve 4 :
Reviews also indicate those areas that do not need any improv, emeyt

i. We can use software reviews to achieve consistency and unif(’l'mity
across products.
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 A formal technical review is software quality assurance activity performed
by software engineers.
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 to
predefined standards.
To achieve software that is developed in a uniform manner.

b.

4.
5. To make projects more manageable.

In gddjtion. the FTR serves as a training ground, enabling junior
engineers to observe different approach to software analysis, design
and implementation.

'I}le Fl‘fi also serves to promote backup and continuity because a number
of people becgme familiar with parts of the software that they may no
have otherwise seen.

QT‘;] What is a formal technical review and why is =

conducted ? Qutline the steps required to conduct a successful S
AKTU 2013-14, Marks

Answer I

Formal technical review : Refer

Steps in FTR :
L

Q. 4.28, Page 4-25C, Unit-4.

The review meeting :

a.  Every review meeting should be

— e
following constraints - conducted by considering th

4-27C (CSAT-Sem-4)

g ware Engineeri?f
— Involvement of people

ii Advance preparation

ii. Short duration

n attempting to review the entire design walkthrough
d for modules or for small group of modules.

he FTR is on work product (a software component to
The review meeting is attended by the review leader,

i

Rather tha
are conducte
The focus of t
be reviewed).
all reviewers and the producer.

f the reviewers become recorder who records all the
important issues raised during the review. When errors are
discovered, the recorder notes each error.

At the end of the review, the attendees decide whether to accept
the product or not, with or without modification.

2. Review reporting and record keeping :
During the FTR, the reviewer actively records all the issues that
have been raised.

At the end of meeting,
review issues list are prepared.

Finally, formal technical review summary report is produced.

One 0

€.

these all raised issues are consolidated and

3. Review guidelines :

Guidelines for the conducting o
established in advance. These guidelines must be distribut:
reviewers, agreed upon, and then followed.

f formal technical review must be
ed toall

a.

Que 4.30, | What is mean by “Formal Technical Review” ? Should it
as correctness of software ?

AKTU 2014-15, Marks 05

AKTU 2016-17, Marks 10

access both programming style as well

Give reasons.

Answer I

FTR.
) R : Refer Q. 4.28, Page 4-25C, Unit-4.

o, formal technical review should focus on correctness only.
ReﬂSon :

L .
ewer is not

:: e? sing style is tricky and can lead to bad feelings ifarevi

It eful when he/she makes comments concerning style-

I dt:le {J roducer gets the feeling that the reviewer is sayin,
» Itislikely that some resentment will arise.

g, “Doit like

Que 4 9;
w“‘ktts 1.| What is walkthrough ? When we can perform the
ough and what are the objectives of walkthrough ?



v
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Answer |

1.  Walkthrough is an activity in which author describes and explaj
work preduct in an informal meeting to his peers or S“pervisor!: :

feedback B

Here validity of the proposed solution for work product is checkeg

Structured walkthrough technique is very useful technique to ana}
a product for its effectiveness. Y

SOf\Ware 'l\.

\u.,

o

4 Indesign phase of the product, the purpose of walkthrough is to find
as many possible problems in product design while the design i:m
o
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
product development :

i At the time of deciding schedule for different phases
. At the time of problem specification

1. Designing data structure

iv. Program designing

v.  Preparing documentation and user manual

vi. Coding

vii. Test plan, data and result

vii. Maintenance changes

So, the walkthrough can start in early stage of software development i
design and planning, long before the testing begins.

8 It is a static method of quality assurance. Walkthrough are informal
meetings but with purpose.

A walkthrough has two broad objectives :
1. To gain feedback about the technical quality or content of the documen*
2. To familiarize the audience with the content.

Que 4.32. ‘ What do you mean by code inspection 7 Which types®
errors can be removed by code inspection ?

Answer l e

1 Code inspection is a process of examining the code of progra colt
identification of certain errors which are not identifiable by
walkthrough. - -

9. Code inspection is done to find out some common types of errors
due to misunderstanding and improper programming.

3

otivationbank.in
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goftware Engineerng em-4)
Y — "inqpection of a work product is done by a group of peers, who first
Thc eci the product privately and then get together in a formal meeting
;nsgmmsq potential defects found by individuals and to detect more
o discuss
defects. ) . .
An inspection can be held for any technical product, which may include
4. quireme“ts specifications, system design document, detailed design,
re >
code, and test plan.
5. During identifying errors through code inspection, the standard of coding
" s also checked. ' . .
Following programming errors can be removed during code inspection :
0 .
1. Useof un-initialized variables.
2A 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 etc).
Non-terminating loops.
Mismatched assignment.
Array indices out of bounds (size of array is not initialized).
. Improper storage allocation and de-allocation.

3.

@ O e W

Que 4.33. | 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|

Reason : The reason behind why code review is a much more cost-effective
strategy to eliminate errors from code as compared to testing is that reviews
du-ect‘ly detect 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.

4.34. | What do you understand by the cleanroom strategy ?
Answer 1
(fl“m‘oom strategy :
: 'gl:dcleanroom stra‘tegy is a software development process intended to
i uce software with a certifiable level of reliability.

The foc .
a us of the cleanroom strategy is on defect prevention, rather than
efect remoyal.

The cle
an,
strauegie;oom approach to software development is based on five key

e W
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)

Software Tp“'i.n

Formal o —
pbisgie oy S/[;e(-lﬁcahon : The software to be developed ig for
B i State-transition model which shows system respo Maly
!18 used to express the specification. NSes ,

2  Increme
nt y . .
increments ::\ d:‘*‘lopment : The software is pnrtitioned i
cleanroomrprnc , ?‘: developed and validated separately Llainﬂlrtl;;o
€s8. These increments are specifi i
el s specified, with e
at an early stage in the process i Cu‘qlomerlnput
3. ! 5

Structured Programming -

Only a limi
flafaabstractinn iy v a limited number of contro]

are used. The program developmen
t
ement of the specification. A limited e,

t f ; aim s to apply correctness-pr, mlm!)er
ranstormations to the specification to create the program CP eservu-.u

4. Static venﬁcat‘iqn : The developed software is statically Ve:‘::ie. :
rigorous software inspections. There is no unit or module test -
for code components. ¢ testing Process

5. Statistical testing of the system
is tested statistically to determine
are based on an operational
the system specification.

Que 4.35. | Describe coding standard in brief.

—_—

Coding standards are a set of conventions that the programmer follows tq
standardize their computer code to some degree and to make the
program easier to read and understand.

Representative coding standards :

1. 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 following is an
example of header format :

L Name of the module ‘
ii. Date on which the module was created

: The integrated softw.
its reliability. These g
profile which is developed i

are:- increment
tatistical tests
D parallel wity,

overal]

it Author’s name
iv. Modification history
v. Synopeis of the module

. + input/
vi. Different functions supported in the module, along with their inP
output parameters

vii. Global variables accessed/modified by the module

More pdf : www.mllvationbank.in
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ntions for global variablgs. local variables, and

aming conveif'ers . A naming convention is that vanables are named
N ent I]gtwri""' Global variable names would always start
using nnxt"d c;lﬂt‘;er (for example, GlobalData) and local variable names
with 2 capital 1€ ra (for example, localData), Constant names should

A 11 lette X e
atart wvth]"u“::'n“ capital letters only (for example, CONSTDATA).
be formed

arding error return valu-es and exception
entions reg. ms : The way error conditions are reported by
g mt‘“h"“‘:sin a program should be standard within an
different fun;}lﬂ:;mmp]c, all functions while encountering an error
orsﬂ"im“nn'ult()}reither return a 0 or 1 consistently, independent of

it ho ’
c(’}ﬂd:l“:r"o;ammer has written the code.
whic

conV
hnndlin

36. | What is difference between coding standards and coding
Que 43

aolines 7 Why
idelins ¢ organizatio

are these considered important in software
n ? Write down five important coding

deveme:nd guidelines that you would recommend.

. [AKTU 2014-15, Marks 10|
Answer I

pifference : o

'S.No. | 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.
2. |They are mandatory to be | They are not mandatory.
[ followed.
Importance :

1. A coding 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 followin

§ are some representative codj
'ecommended by many software develo 1
L Donot use a codin,

Avoid obscure s

ng guidelines that are
Pment organizations :

g style that is too clever or too
de effects.

Do not yge an identifier for
The

2 difficult to understand.
3.
" multiple purposes.

¢ode should be well-documented.
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5. The length of any function should not exceed 10 Som
6. Do not use GOTO statements. E

“w-' What is coding standard ? Also,

types of code reviews.

discuss the dlﬂ\
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 cycje

2. They are held when the author believes that the i
free - Dl'od\lct 18 m‘

3. A formal review follows a published process. The findings of
review are documented. e

4. Formal reviews include the SRS review, the softw
documentation review, and the software test readine
5. Results of formal reviews are then documented.
b. Informal reviews :

are desip
SS reviey,

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.

3. No documentation of the meeting is necessary.

4. The developer chooses the reviewers and provides the material
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 informaties

Que4.38.| Why the testing is important in the softwart

. testing®
development life cycle ? Explain black box and white box
detail ?

Homer | 77

Software testing is very important in SDLC because of the following pot
1. Software testing points out the defects and errors that weré

the development phases. § q’ﬁ\ﬂ
It is very important to ensure the quality of the product. .

delivered to the customers helps in gaining their confidence:

L

4-33C ((m-&-,‘,

pware Engineen g -
S0 <sary in order to provide the facilities to the customers
Testing 1sd'e'€|‘_li ery of software application which requires lower
like the st'- is more accurate, consistent and reliable

maintenance o

o testing is required for an effective performance of software
Softwar
SO o oT Product
applicatic sting ensures that the application should not result into any
S:ﬂﬁwmgause cost of fixing is larger in the later stages of the
failures

ment. .
de:::p ing : Refer Q 4.18, Page 4-17C, Unit-4.
Black

box testing: Refer Q. 4.16, Page 4-15C, Unit-4
white

2
J

VERY IMPORTANT QUESTIONS 5

ing questions are very important. These questions
'me‘::beaskedinyourSESSIONAISm well as
| UNIVERSITY EXAMINATION.

Q.1. Discuss the objectives and principles of software testing.
ais Refer Q. 4.1and Q 4.2.

Q.2. Define software testing. Explain various level of testing.
aAnx 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.
AEE Refer Q. 4.27.

Describe the following :
FTR

Walkthrough
Code inspection

Refer Q. 4.98.
Refer Q. 4.31.
Refer Q. 4,32

:eﬁ!e short note on coding standard and coding guideline.
fer Q. 435 and Q. 4.36.

©00
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F Software as an Evolutionary Entity

* Need for Maintenance

* Categories of Maintenance : Preventive, Corrective and P ;
Maintenance o e
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* Software Re-engineering
® Reverse Engineering
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B. Long and Medium Answer Type Questions
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Software Maintenance & SPM

-4)
L gC(CSTTSe™ 4 .

PART-1

olutionary Entity, Need for Maintenance,

Ev b .
Software a;l ‘;’;ﬂ tenance : Prevention, Corrective and Perfective
s of Cost of Maintenance, Software Re-engineering,

Reverse Engineering.

: PART-1

~ GONCEPT OUTLINE
=== I’n;i:l;e’nance can be defined as a set of activities

. Sof;W:faien on a software system following its release for
unde
operational use.

o Categories of maintenance are :
i Perfective maintenance
i Adaptive maintenance

= Corrective maintenance o
:dlaintenance costs vary widely from one application to another

between two to four times of
but on average, they seem to be

the development cost for large embedded soft_:ware systems.
Reverse engineering is the process of analysing software with

. . |
the objective of recovering its design and specification. |

Questions-Answers

‘i Long Answer Type and Mcedium Answer Type Questions

Describe the term software evolution. Explain the

H

Que 5.1,

different laws used for software evolution.

Answer
Software _eyo}ution is the term which refers to the process of developing
software initially, then repeatedly updating it for various reasons.

The evolution process includes fundamental activities of change analysis,

release planning s i . .
» System implement -
customers p ntation and releasing a system to

—

[

o

The cost and im
system [s a_ffecte
the Change.

pact of these changes are accessed to see how much
d by the change and how much it might cost to implement

S

If the py.
i Proposed changes are accepted, a new release of the system is

anned. i :
adaptatioDurmg release planning, all proposed changes (fault repair,
0 and new functionality) are considered.
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hi s to implement {
. de on which changes to 1r N the
5. A decision 18 thentf:; The process of change implementatigy )

ersion of the sYS iere the revision
‘i,teration of the development process Wiere stothe SYsten,

are designed, implemented and tested.

1. Changes identification
process

4 New system 2. Change proposal

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 ar¢
almost constant.

E 5.2. \ What is software maintenance ? What is the need of th

AReimuienarice 7 AKTU 2014-15, Marks!
ccording to the standard for software maintenance-1992, software

1 A
fault.:ea)?f , mOdi!f—'}cati(,n of software product after delivery 0 ot
' prove . E
to a modified envi;:-e ormance of other attributes or to adopt the P

onment,
Software mainten

ance | . it hos
been delivered to nce is the process of changing system after

the customer.

.motivationbank.in
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e cast of software maintenance is quite high. N :

Software maintenance accounts more than 65% cost of software
development cost.

Need for software maintenance :
The software needs maintenance due to following reasons

j Over period of tim?' software’s original requirements may change to
" reflect the customer's need.

i Errors undetected during sgftware development may be found duri ng
the use and require correction.

ji 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.

Que 5.3. | What is software maintenance ? Explain any two models

of software maintenance.

Answer I

Software maintenance : Refer Q. 5.2, Page 5-3C, Unit-5.
Models of software maintenance :

1. Quick-fix model :

|AETU 2013-14, Marks 05

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.

Problem

Fixit
found

Fig. 5.3.1. Quick fix model.

The advantage is that it performs its work quickly and at a low

cost.

d. This model is an approach to modify the software code with little
consideration for its impact on the overall structure of the software
system.

2 Iterative enhancement model :
4 Iterative enhancement model considers the changes made to the
g 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 ayyjj able
the beginning. A 1
d  Moreover, it attempts to control complexity and tries to mailltajn
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

| Requirements Requirements —— cee
’ Design Deiign

1' Code Code

: Test I Test

BN {

‘ Analysis . Analysis

Que 5.4, ’ What is software maintenance ? Discuss different types
of maintenance of that a software product might need.

Answer ]

Software maintenance can be categorized into following four types :
1. Adaptive maintenance :
a. This type of maintenance concerns external changes.
b Evenif the 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 defe®
in the software

b.  This type of maintenance ig also called bug fixing. l
3. Perfective maintenance :

P D, ~ -l - . 1 e

a.  Perfective maintenance is an activity that we undertake to mpf":r
the maintai nability, performance and other attributes of 0
applications

b- It includes all changes like insertions, deletions, modifieatio™ g'

extension and enhanceme, g
uger need nt made to the application to meet

Software Maintenang & SPM

reventive maintenance :

This type of maintenance is done to anticipate futyre prob

to improve the maintainability using techniques like doculr;le‘:tand
commenting, or even re-implementing some part of software uax_ngng,
modern software engineering tools and techniques.

fﬂﬂ Why is software maintenance required ? Discuss with
|AKTU 2015-16, Marks 10|

P

examples-

There are three types of maintenance and following are the reasons for why

they 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.

c¢. 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.

d  Problems with reports not being printed out properly.

Adaptive maintenance : It is required when software may ne.ed to be

changed owing to the changing needs of the business or organization.

l':xﬁlllplt’: :

&  Software may need altering so tha
the managers with information W
time of development.

b Changes to values such as the Percen
to income tax rates will result in change

t it is more flexible in supplying
hich was not envisaged at the

tage rate of VAT or changes
s to the software.
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The organisation expapds s0 th; soﬂwbaere I:_eeds to be al"e"ed.,h
i able to cope with an increased number of users.

d  Adapting the software to work with newly developed o ;
systems software or new hardware. pe:.tm‘

A virus threat/hacker threat means that the software
be adapted to protect against this.

*—j Which category of software maintenance Consume,
maximum effort and why ?

Anwer |

1. Perfective maintenance consumes maximum effort. Since this type of
maintenance requires perfecting the software by implementing
requirements.

2. It also means maintaining the functionality of system by improving its
structure and performance.

3 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 type of maintenance is greater
than other types of maintenance.

Que 6.7 ’ Explain cost and efforts of software maintenance.

Answer l

1. 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

3. Cost of software 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 modificatiod
cannot be addressed in a timely manner.

i Reduction in overall software quality as a result of changes that
introduce hidden errors in maintained software.

4. Efforts expended on maintenance may be divided into productiviy

activities (for example analysis and evaluation, design and modificatio®

“!"f“"w The following expression provides a module of maintenad®
ellorts

M=Py+KC-D)

M = Total efforts expended on maintenance.
I’ = Productive effort.

K = An empirical constant.

Where,

vationbank.in
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C = A measures of comy
a lack of good desi

D = A measures of de
software

Q‘/"ﬂ Explain software re-engineering and the stoeps involved

in .—e-engineerin' process.

Software re-engineering :

Software re-engineering is the examination and alteration of a system
to reconstitute it in a new form.

Plexity that can be attringted
Bn and doc umentation

Kree of familiarity with the

L

The principles of re-engineering when applied to software development
processes, is called software re-engineering.

[

3. Ifaffects positively at software cost, quality, service to the custamer 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 description (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 ap
engineering work.

% Document restructuring :

& Documentation of a system either explains

to use it.

plications for re

i r how
how it operates oF

b. ; ated.
Documentation must be upd ation. Rather.

pplhic
s pe-document an ¢ on. Ruther
y currontly undergoing ¢ hange

¢ It may not be necessary to full ‘
lection of useful ant relevan

those portions of the system that are
are fully documented. Over time, a €0

documentation will evolve. mented

» fully re-docu
4 The system is business critical and must be full

‘
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3 Reverse engincering : B
a  Reverse engineering is a process of design recovery. Rey,
engineering tools extract data, architectural, and procedura] 4 Crge
information from an existing program. €sign
4 Code restructuring :
a  Toaccomplish code restructuring, the source code is analyzeq g
a restructuring tool. Violations of structured Programm;
constructs are noted, and code is then restructured. e
b. The resultant restructured code is reviewed and tested to ensure
that no anomalies have been introduced. Interna] code
documentation is updated.
5 Data restructuring :
a  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.
Forward engineering :

a  Forward engineering, also called renovation or reclamation not
only recovers design information from existing software, but uses
this information to alter or reconstitute the existing system in an
effort to improve its overall quality.

Document
restructuring

Reverse
engineering

Code
restructuring

Fig. 5.8.1. Software re-engineering process model.

Que 5.9, l What are the benefits of re-engineering phases ? E

5,10(3 ((jS/IT-SefI“4) Software Maintenance & SPM

genefits of re- .
Costs : Evidence from a number of project suggest that re-engineering
1 f(:m existing software system costs significantly less than new system
0
development'
Lower risks : Software re-engineering is based on incremental
2

. srovement of systems, rather than radical system replacement. The
;r:;ﬁ of losing critical software knowledge is drastically reduced.

engineering phases :

Better use of existing staff : The skill of existing staff can be better
utilized by re-engineering.

Incremental development : The development is not carried out as a
whole. It isin stages.

Que5.10. | What are legacy systems ? Why do they require re-

engineering ? Describe briefly the steps required for re-engineering
a software product.

Answer |

Legacy system : - - .
. Legacy systems are old systems that must still be maintained. . :SE

legacy systems may have been the best that technology had to offer.
Reason for requirement of re-engineering :

I Most of the legacy systems may be poorl i)
documentation may be either out of date or non-existent.

ization; there may
2. The developers of these systems have left the organiza sin

te
be no one in the organization who really understands these sys
detail.
3 These systems were also not des i dtosts
the non-availability of requirements, design and ¥
: -engineering.
system requires software re-engin Page 5-8C, Unit-5-

Steps of re-engineering process : Refer Q.5.8,
Que 511, | Write short notes on software reverse

OoR d software reverse
. . i and S
Write short notes on software re-engineering
“Ogineering.

y structured and their

) _ Another problem is
igned for shee ases. S0, the legacy

engineering-
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\ . [ m,.en'lnoerin! Reverse engi = ]
ineering : Refer Q. 5.8, Page 5-8C, Uni B Gotware re-engineering in | Reverse engineering is 2 procoss

Software re-enginee e Q, .00 A | concerned with taking | of design recovery '

Software reverse engineering : 1 exisling legacy‘systema and

1. Software reverse engineering is the process of recovering the 4. . | re-implementing them to

S d T requirements specification of a product from an analygiy g make tbem more
code of ity maintainable.

2 The purpose of reverse engineering is to facilitate maintenance work py.u,; a ,n‘:.::. System - 1
improving the understandability of asystem and to produce the by code — .i\. A-I.:u ‘
documents for a legacy system. nee“‘lry specification |

Steps of software reverse engineering : s — p o = - t" ll-{‘u.

: - re- e objec .

1. Collecting information : This step focuses on collecting a]] possib 2. The."b-’ee:igvi: o pidinee 1 engineerin: ‘l’“‘;)‘;;"r‘::eﬂw o
information (i.e., source design documents etc.) about the softy . engineering ) A . : esign |

are, new more maintainable | or specification of a system from

2 FExamining the information : The information collected in step 1 a, system. its source code
studied so as to get familiar with the system.

Steps of re-engineering : Refer Q. 5.8, Paée 5:8(, Unit-5.

PART-2

Software Configuration Management Activities, Change Control
Process, Software Version Control, An Overview of Case Tools.

3 Extracting the structure : This step concerns with identificatjop of
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 structureg
language like decision tables ete.

5. Recording data flow : From the information extracted at step 4 ang
step 5, set of data flow diagrams are derived to show flow of data among

CONCEPT OUTLINE : PART-2 l

— : y - ” —
| s Software configuration management is designed to manage an

the processes. evolving software system or product and then maintain it in the
6. Recording control flow : High level control structure of the software post development phase throughout its life cycle.
is recorded. ¢ Four major SCM activities are :

.. Configuration identification '

ii.  Change control i

iii. 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.

7. Review extracted design : Design document extracted is reviewed
several times to ensure consistency and correctness. It also ensures
that the design represents the program.

& Generate documentation : Finally in this step the complete

fiommentation including SRS, design document, history, overview etc,
1s recorded for future use.

Que 5.12. I What is difference between re-engineering and revers
engineering ? Explain different steps of re-engineering.

[AKTU 2013-14, Mar
Answer I

The differences between re-e;
follows :

—

Questions-Answers

Long Answer Type and Medium Answer Type Questions |

Qe5.13,] Write short note on software configuration
Management, AKTU 201218, Marks 10/

ngineering and reverse engineering & 4
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1. Software Configuration Management (SCM) can be defined asa
of defining and implementing a standard configuration, Whichrr,;
into the primary benefits such as easier setup and mainte Sulty
down-time, better integration with enterprise management, anq » legg
efficient and reliable backups and also maximize productivity

inimizing mistakes. by

2. SCM is used to track and manage the emerging product and its Versiopg

2. SCM ensures that all people involved in the software process know
what is being designed, developed, built, tested, and delivered.

3. Through SCM, the design requirements can be traced to the fina]
software product.

Objectives of software configuration standards :

1. Remote system administration :
a The configuration standard should include necessary software ang/
or privileges for remote system administration tools.
b. These remote tools can be used to check the version of virys
protection, check machine configuration, or offer remote help-desk
functionality. '

2 Reduced user down-time :
a.  Agreat advantage of using a standard configuration is that system

becomes completely interchangeable resUting in reduced user
down-time.

3. Reliable data backups :
a  Using a 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.

4 Easy workstation setup :
a. Any'sort of standardized configuration streamlines the procesé of
setting up the system and ensures that vital components 4
available.
b. Ifmultiple machines are being setup according to a standard seP
most of the setup and configuration can be automated.

5. Multi-user support :
a  Although, it is common for users to share a workstation, the systel

= . .
configuration 15 designed to allow multiple users to use the
workstation without interfering each other’s work.

a.

C.

a.

1 ,.5.14.; Hlustrate the various SCM activities.

=l

Jden

Change control process comes into
associated documentation are delivered to confi endations
thange request form which should record the recom

regarding the change.

The recommendations may include assess
the estimated costs and how the change s

Software Maintenance & SPM

tification of configuration components :
This process requires us to freeze the baseline product

The product baseline further can be viewed and split into
requirement driver design (RDD) baseline, design baseline znd
document baseline.

The baseline product needs to be broken down into smaller
components.

These identifies components are the basic units for modification
and control; hence, they are numbered and tagged for identification,

access and control.

7 Change management control (CMC) process :

CMC is triggered through a change requirement from user,
customer or from developer.

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.

3. Product status accounting and managermrent :

The baseline product and baseline components undergo a change
and assume new status.

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. | What is change control process ? Explain.

Answer
Change control is a systematic approach to managing all ¢
toa product or system.

Change control process ensures that the ¢
controlled and that their effect on the system can

hanges made

hanges to the system &r¢
be predicted.
ftware and

the so
effect when Gt

guration manage

ment of the proposed ted: e |
hould be implemenes

4‘:
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tted to a Change Control Authority (CCA)' ;

’ mm}:ur?;umx the change is to be accepted. If change hﬂp:z::
by the CCA. it is applied to the software.

6 m revised software 1s revalidated by the Software Quality A"urm
(SQA) team to ensure that the change has not adversely aff, ected ofpe:
parts of the software

7 The changed software is handed over to the software cq
team and 1s incorporated in a new version of the system.

Que 5.16. , What is software version control process ? Explain tp,
activities of version control process.

Anewer |

1 Version control combines procedure and a tool that manages differen
versions of configuration items that are created during the software
€ngIneering 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 Identifying new version :

a A software configuration items (SCI) will receives a new vm
number when there has been a change to its established baseline.

b Each previous version will be stored in a corresponding directory
guch as version0), versionl, version2 etc.

Numbering scheme
2 The numbering scheme
XYZ
b The first letter (X) re
made Lo the entre
warranty a com
dignt 1o INCTease
The second letter Y)re
Pequentially increage |
cthanges to multiple cg
The third letter (Z) re
number wij] only be
dovin iny, individyg)
Vin'bih’ty s
& The
title

nfiguratiy,

will have the following format : Versiot

presents the entire SCI. Therefore chang®
configuration items or changes large eno
pletely new release of items will causes the

]
presents a component of SCL The dlp::‘ll
fa change is made to a component, 0F
mponents, This
Presents a section of components of SCL

possible if component of an SCI can be
sectiong,

- - ‘u
YETEION number wij) pe visible either in a frame or b1

1

516C

i

CS/IT-Sem-4) Software Maintenance & SPM

The decision for this depends upon the group decision to code al]
the documents for a frame capable browser or allow for non frame
capable browser.

In either case, number will always be made available.
fF'rzwking : The best way to keep track of the different versions is with
4 version evolution graph. As shown in Fig. 5.16.1 given below :

[ Viib [—= V111 |

b.

V1.0

Que 5.17. I Write a short note on CASE tools.

|AKTU 2013-14, Marks 05|

OR

Give and explain the architecture of CASE environment.
Answer |

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 redu;es
the effort of development, of achieving quality goals and managing
thange anq configuration throughout the product life cycle. .
Computer Aided Software Engineering (CASE) tools help the project

a‘la“ager. the software developer and other key personnel to improve

Arch eir Productivity in the development team.
chi

tecture of CASE environment :

“Mportant component of a modern CASE environment are :

User interface

“ Tool set
" Object management system (OMS)
V. A reposito
ry rk
. . istent framewo
o::;i“te!‘face : The user interface provided a cons for the users to

cessing the different tools thus making it easier

) . ; Jearning period.
act with the different tools and hence reducing the le present the

design, test

INter,

,,Olf?ec‘ Mmanagement system : Different CASE W:fo;e
Ware produyct as a set of entities such as specification,
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tc. The object management system mapg T

data, project pian e -
derlying storage management system "epositf"’”
— ),

entities into the un
User Interface

Tool Set

Object Management
System

Fig. 5.17.1.

Repository :
I, 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

Que 5.18 ] What are benefits and limitations of CASE tools ? Explain

o Ol Ay

Benefits of CASE tools :
1. Improved productivity
2. Better documentation
3. Reduced lifetime maintenance
4. Improved accuracy
5. Opportunity to non-programmers
6. Intangible benefits
Limitations of CASE tools :
1. Cost
2. Learning curve
0

3. Tool mix : It is important to make an appropriate selection of tool m*
get cost advantage.

ﬁ‘ e 5.19, ' List out some most used CASE tools.

Software Maintenance & SPM
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=

Is supporting different stages of software life cycle

come popular CASE too
are :so ftware requirements topls tA n.umber of tools are proposed for
I odeling, tracing, and analyzing requirements.
Emmples are :
a. Turbo-analyst
p. Oracle’s Designer/2000, Argo/UML Rational ROSE
9 Software construction tools : Software construction tools are the
tools which are used to code and implement the software and hence
transform the software requirements into working product. B
they can be classified as : roadly
a. Program editors
b. Compilers
¢. Interpreters
d. Debuggers
3 Software maintenance tools : Tools under this category are -

Comprehensive tools : These tools are used to assist in human
comprehension and visualization of the programs. Examples are
Visual Studio, exref etc.

b. Re-engineering tools : These are tools which allow the change of
existing format of a program to a new format i.e., a new language
or new database or new technology in general.

4 Configuration management tools : These tools support vers_ion
control and other activities related to configuration management i €.,
management and control of changes made to the documents. Examples
are Clear Case, Change man etc.

5P roject management tools : Tools under this category automate size
estimations, cost estimation, schedule estimation, risk management

activities etc. Some of the tools are MS Project, Excel, COCOMO, FPA
ete.

PART-3

Estimation, of Various Parameters such as
Duration, Constructive Cost Models (CC
Allocation Models, Software Risk Analysis an

Cost, Effarts, Schedule/
OCOMO), Resource
d Management.
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* Productivity is defined as :

- Size

Productivity = Effort |
¢ Constructive cost model is the most widely useq cxtim i l
models techniques. Boehm postulated that there are es;;n&_t ‘
three important classes of software products - ntially \
i Organic ‘
i. Semidetached |

ii. 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 : J
i Project risk 1
i Product risk
il Business risk ‘

wers
§ Pssiim <

1. Software development effort estimation is the process of predicting r
most realistic amount of effort (expressed in terms of person-hours o
money) required to develop or maintain software based on incomplé
and uncertain input.

2. Based on the effort, the cost and time required to complete ¢
development is estimated.

3. Effort will depend upon the productivity. v A

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

Software Maintenance & SPM
T-Sem'M S

¢ . ation is important because of following

q5008 ¢ roper control over project and they can plan

()rganizgtions have P
ystematl y.

;F.here isaclear undetsfan
7 Estimation also determines

3 ints.
ime Constralﬂ . i )

;t helps in identification of resources to be used during the project.
4

. ation also helps management in taking decision for current as
Estim:

well as future projects. ‘ ' | |
¢ imation helps in quantifying the impact of risks and guides the project
b

manager to take suitable decision.

Que 5.21. | What do you mean by activity networks ? Also, name
different types of activity network ?

Answer l

| Anactivity network is a graphical representation that shows the different
activities making up a project, their estimated durations, and
interdependencies.

ding of the product.
the project feasibility in terms of budget and

2 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 :

& Program Evaluation and Review Techniques (PERT)

b Critical Path Method (CPM)
¢ Gantt chart

Que §5.99.
Tnﬂ..l What do you understand by Project Evaluation Review

Tech .
wlpmm ? Also, enlist the benefits and limitations of PERT.
A"v'er

A Proj , _
rect Evaluation and Review Technique (PERT) chart is a project
) Woje:{nem tool used to schedule, organize, and coordinate tasks wi hi

PERT
PER? ¢an be both 5 cost and a time management system.

Ui S Organized by events and activities or tasks.
charts depict task, duration, and dependency information.
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5. Each chart starts with an initiation node from Which thg ﬁm'&“.
e

tasks originates. k
6. If multiple tasks begin at the same time, they are a)) > "y
node or branch, or fork out from the starting point, frop, W

7. Each task is represented by a line, which states its
identifier, its duration, the number of people assigned to it or Ol
cases the initials of the personnel assigned. » andjp, o

8. The other end of the task line is terminated by

. . Py another
identifies the start of another task, or the be ing of an ) Whigy
that is, waiting time between tasks. Y slack tn
Benefits of PERT :
1. The PERT network is continuously useful to project m. ;
and during a project. BETS priy,,
2. The PERT network’s graphical representation of the Project’
ject’
to show the task interrelationships. stasks hely

3. PERT controls time and costs during the project and
finding the right balance between completing a proje
completing it within the budget. :

4. It exposes all possible parallelism in the activities and thus helps i
allocating resources.

ct on time g

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 hov
long each will take.

Q-I.s.] What do you meant by Critical Path Method (CPM)!
What are the benefits and limitations of CPM ?

ovee g

1. Critical Path Method is step-by-step project management techniqué for
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 resou”™
planning.

4. Critical path analysis is an effective and powerful method of assesst
a.  What tasks must be carried out ?
Where parallel activity can be performed ?

b
¢.  The shortest time in which we can complete a P"’je“'
d. Resources needed to execute a project.

Software Maintenance & SPM

| .Sem-4)
2(:((,s/l'f ’ e
52 ence of activities, scheduling and timings involved.
The seqy -
Task prioritles.
The most efficie
- ement 0
DpreEs mar:;gls. It also
toget a project back on cour.se.'
o M chart, the critical pathis indicated. '
Ina C? i th determines the total duratio_n of the Pmlef:‘- lfﬁta!.!k on
e cl__'t_’cil;):th is delayed, the final completion of the project will likely
the critica

to be delayed.

PM: :
Beneﬁtj Ofticﬁes the task that must be completed on time for the whole
It iden

time.

iect to be completed on B
proleo identifies which tasks can be delayed for a while if resource needs
::) ie reallocated to catch up on missed tasks.

CPM helps to minimize cost.

nt way of shortening time on urgent projects.

f a project, it allows to monitor the achievements
helps to see where remedial action needs to be
; iect

of proJe¢

-

a.

C.
Limitations of CPM :

a  Therelation of tasks to time is not immediate.
b. CPM charts are more difficult to understand.

Que 5.24. | What is Gantt chart ? Discuss advantages and

;

disadvantages of Gantt charts.

Answer I

A Gantt chart is a special type of bar chart where each bar represents an
activity.

—

2 The bars are drawn along a time line. The length of each bar is
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.

6. They are useful in managing the dependencies between tasks.

7 Whena project is under way, Gantt charts are useful for monitoring its
Progress.

8.

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 : \M‘l

1. Thisis asimple and very inexpensive method and can
by supervisory staff with some amount of training,

2. These charts clearly
every job.

b‘*de\mlop@dEV
)
show the decided time and work
“htdule.
fop

3. Monitoring and control are easier and can be done with: :
time frame and at the lowest cost. Within ammjmum

4. These charts can be changed and updated quickly at a IWErco.t

Disadvantages of Gantt chart : ) i

They do not show job interrelationships and interdependence
Cost implications cannot be shown.

With these charts, it is not possible to depict other alternatives for pro;
completion. Project

4. The shape and form of Gantt charts can differ according to the nature of
the requirement. o

Que 5.25. l Discuss the various categories of software developmen
projects according to the constructive cost models (COCOM0)
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 syste™

are as follows :

a. Organic: We can consider a development project to be of oréa®"
type, if the project deals with developing a We":‘mde" I
application program, the size of the development team 1S T e
small, and the team members are experienced in developing
types of projects. f

b. Semidetached : A development project can be considered ”bﬂl ,,o
semidetached type, if the development team consists Uf'. :

: | n.f e.xpen'enced and inexperienced staff. Team membersl.‘-."i!h
| limited experience on related systems but may be unfamilif®

fome aspects of the system being developed.

coco

Software Maintenance & SPM

1 T-Gem-4)
oL . ‘
A ( . A development project is considered m:ezfue)nﬂmddedmwx
E hed ‘ﬂware being developed is strongly cou hex
’ type 1 the Sojrctringent regulations on the operational procedu
N », 0r 11 ¢

MO cost estimation models :

in to BoehﬂJ‘ so
. three stages -

i OMO model : |
coC . cOCOMO model gives an approximate software
a. The lb;i::nt efforts and cost as function of program size expres i
elo
?rf ‘;stimated lines of code.

The basic CcOCOMO estimatio
expressions :

Effort (E) = a*(KLOC)
Development Time (T,,,) = c*(E)
Where £ is effort applied in person-

time in months.
. The coefficients a, b, ¢, d are constant and can be calculated by

ftware cost estimation should be done through

n model is given by the following

month, T,_ is development

given table :
Project a b c d
Organic 2.4 1.05 25 0.38 \
Semidetached 3.0 1.12 25 0.35
Embedded 3.6 1.20 25 0.32

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

e. When project size is known, the productivity level may be calculated

as :
Productivity (P) = KLOC/E
2 Intermediate COCOMO :

. 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.
Th.e“ depending on these ratings, he suggests appmpriatg cost
drm?r values which should be multiplied with the initial estimate
obtained using the basic COCOMO.
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d. In general, the cost drivers can be grouped into foup “Sem,
1. Product attributes
2. Computer attributes
3. Personnel
4. Project attribute

e. The intermediate COCOMO equations are :
Effort (E) = a*(KLOC)** EAF
Development Time (T, ) = c*(E) -
Where EAF (Effort Adjustm. i infiiats
types of cost driver‘:.dé‘ is anelelftfcl:;c:::};lli:in ;}2?::::? ;:!fdiﬂeregt
development time in months. th’qu“

M)
Ca‘Egon-ea :

f. The coefficients a, b, ¢, d are constant and can be calbuilh,

given table : d by
Project a b c d
Organic 3.2 1.05 2.5 0.38
Semidetached 3.0 1.12 2.5 0.35 ’
( Embedded 2.8 1.20 2.5 0.32

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.

b. However, most large systems are made up of several smaller
subsystems. These subsystems may have widely different
characteristics.

c. For example, some subsystems may be considered as organic typ®,
some semidetached, and some embedded.

d. Not only that the inherent development complexity of t:;:
subsystems may be different, but also for some subsystems o
reliability requirements may be high, for some the developmem
team might have no previous experience of similar develop™
and so on. - the

e. The complete COCOMO model considers these diﬁ'erencg':and
characteristics of the subsystems and estimates the © :Mduﬂ
development time as the sum of the estimates for the %
subsystems. ;

f.  The cost of each subsystem is estimated separately. Tt
reduces the margin of an error in the final estimate-

COCOMO-II :

1. COCOMO-II is the revised version of the original COCOMO-

ppro®

Software Maintenanc’eiszlihﬂd
nd set of tools and

rk, a
iyl ware technology

ffects of soft
sts and schedules.
dels. These can

e analytic
ovides 2 0o luating the ©

i 0 i cle co
piques are life cy! ] )
nid tson softw A - stimation MO

are.
ﬂ'lr ¢ costs at different phases of the softw
oy els can be applied at different stages

titativ

on : This model as the name suggests, can

the S iti
! jeation comPOSTC for prototyping, for example, to resolve

i e cost

be use K
1 e issues. X
uset m;erf.a:n . This supports estimation of cost at the architectural
p, Earlydesign: .
design st28% ation during

Post architecture stage : This provides cost estim

¢ detailed design and coding stage.

Que 5.26. I Using schematic diagram and suitable example show
the order in which the following are estimated in the COCOMO
cost, effort, duration, size

cstimation technique :
AKTU 2014-15, Marks 10
Answer I

COCOMO : 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
slary of software engineers be Rs. 15,000/- per month. Determine the
TZ‘: trequired to develop the software product and the nominal development
i:}lt:t;:: : As per the basic COCOMO estimation formula for organic
ifofor; =24%(32)1.05 = 91 PM

g development time = 2.5 * (91)0.38 = 14 months

duired to develop the product = 14 * 15,000 = Rs. 2,10,000/-

Que 5.3

7. | What do you mean by risk ? Explain.
LAy isk is ap
oeeur while
Arisk g 5
\ rob i i
faceq by a 20?:1;132 ;hat might occur from the problems currently being

If3 risk
becom ;s
"0 more 4 i kes true, the anticipated problem becomes a reality and is

Y anticipated unfavourable event or circumstance that can

¢ a project is underway.
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4 Ifansk becomesreal, it can adverse] -

: y affec
successful and timely completion of ! ite

i )
pro
. the project. * nd hayy

5. Software risk is a problem that coulq cause gq " the
success of a software project, but which, has no:“: loss gy threg,,

6. These potential prleems might have ap, adve al')pehed yet, N thy
schedule, or technical success of the so&warel'se n}npact on the
software products, or project team morale Project, the qu Cont,

Risks can be categorized as follows : “ .

a PRSP

N ::J:ct risks : Risks that threaten the project (op the

uct risks ; Rj Proj
developw sks that ‘hreaten the qu oJet:th

ave; tedi
" e Ty tedigyg task, It Involveg hyg;
Risk congyg) ol fmo oy
Areas of Potep p
_ tial rigl ™ ToCess of o ; x
s, sk iden; : € risk assessmepy c:lg;:tl:y;‘c:h?d \degtitn
L Riskig o ee activities ;
entify,
Project Sasy, Stemat,
list of pig € Purpoge ¢ attempt t4 gpeci
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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 :

1. Identify risks

2. Define risk attributes
3. Document
4. Communicate

b. 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.

ii. The output of this phase is a risk list containing relative ranking
of the risks and a further analysis of the description, probability,
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
c. Risk prioritization :
i.  Risk prioritization helps the project focus on its most severe
risks by assessing the risk exposure.
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2. Risk control : Risk contro]
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a. Risk planning :
L

Risk planning is to identify strate
strategies fall into three categori
1. Risk avoidance

2. Risk minimization

3. Risk contingency plans

b. Risk mitigation :

gies to deal with risk. These
es:

i The risk mitigation is

plan that would reduce or eliminate the
highest risks.

The mitigation plan includes a description of the actions that

can be taken to mitigate the red rated risk and assigns a primary
handler for the action.

¢ Risk resolution : )

1. Risk resolution is the execution of the plans for dealing with
each rigk. ik
If the risk is at the watch list, a plan of how to resolve th: ﬂ:d
already had taken place. The project manager has to respo
to the trigger and execute the action plan.

The project manager also needs to report progress against =
plan and correct for deviation. tion.
The input to this phase is the lists of risk and its implementa
The output is risk action plan.

d. Risk monitoring :

L

1.

. . , project
Risk monitoring is continually reassessing of risks as the P
proceeds and conditions change.
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What is

5.29- .
o m technical risks ?

diffcre“t fro

]

Risk management :
pifference : -
T prject risks |

: isk i t related to the

: isk is the cumulative Tgchmcal nskf 18 2;: information.
D rvents that may prevent | discovery of n d/or constraints
effect of events tha ject and | technology limits, and lution
from achieving proj that render previous so
product goals. assumptions invalid.

Refer Q. 5.28, Page 5-27C, Unit-5.

Technical risks J
' 8. No.

Fde.ci isi jority of the risk
i h | This is where the majo
»se risks tend not to get muc e o
:{'f:;{;zn but can have an | assessment is focuse
cqually negative effect on the
project outcome if not addressed.

in how
Que 5.30. | What do you mean by risk management ? Explain oys
. wa
to select best risk reduction technique when there are many
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of reducing a risk.

Answer

Risk management : Refer Q. 5.28, Page 5-27C, Unit-5.
Selection of risk reduction technique :

. : : roject
1" Tochoose between the different strategies of red'ucmg a ns}cs.l:h;;’d Jt he
Manager must consider the cost of handling the ri
torresponding reduction of risk.

i isks.
For this, we may compute the risk leverage of the different ris
3

) .. ost of
Risk leverage is the difference in risk exposure divided by the ¢
reducing the risk.

More forma]ly_

[ Risk exposure ) [ Risk exposure)
Risk leverage - \before reduction M
Cost of reduction



