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PART A
1 (a) Define Software, Software crisis and Software Engineering. [3] COl1 LI
Scheme:
Software Definition- 1 mark
Software crisis definition — 1 mark
Software Engineering Definition- 1 mark
Solution:
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(b) Discuss the key challenges of software engineering. [3] COIl L2
Scheme: 3 challenges x 1 mark = 3 mark
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(©)

Define any four types of applications with example.
SCHEME : FOUR APPLICATIONS x 1 mark = 4 marks

SOLUTION :
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OR

2 (a) State the two fundamental types of software products. [1] CO1
SCHEME: Each product— 0.5 mark x2
SOLUTION:
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(b)  What is the difference between Software engineering and System Engineering

SCHEME: 2 differences X 1 mark

SOLUTION:
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(c) List and explain any three attributes of good software.

SCHEME: 3 attributes — Each 1 mark
SOLUTION:
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3

(d) Explain any four professional responsibilities.
SCHEME: 4 responsibilties — Each 1 mark
SOLUTION: v
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Explain with a neat diagram the process model best suited for risk analysis.

SCHEME: For the identification (Boehm’s spiral model) - 1 mark

Diagram — 4 marks
Spiral model introduction — 1 mark
Sectors — 4 mark

SOLUTION:
Boehm’s spiral model:
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e Itis arisk-driven software process framework.

e  Here the software process is spiral the software process is represented as a spiral, rather than a
sequence of activities with some backtracking from one activity to another.

e Each loop in the spiral represents a phase of the software process.

e Each loop in the spiral is split into four sectors:
»  Objective setting
- Specific objectives for that phase of the project are defined.
- Constraints on the process and the product are identified and a detailed management plan is
drawn up.
- Project risks are identified.
- Alternative strategies may be planned.
»  Risk assessment and reduction
- For each of the identified project risks, a detailed analysis is carried out.
- Steps are taken to reduce the risk.
- Ex:If there is a risk that the requirements are inappropriate, a prototype system may be
developed.
» Development and validation
- After risk evaluation, a development model for the system is chosen.
» Planning
- The projectis reviewed and a decision made whether to continue with a further
loop of the spiral.
- Ifitis decided to continue, plans are drawn up for the next phase of the project.

OR
4 (a) Name the process model that has reduced cost of accommodating change, involves [2] CO1 L2
feedback from customer and releases software in versions.

SCHEME: For the identification (Incremental development ) - 2 mark

SOLUTION:

Incremental development

(b) Explain the steps in a waterfall model with a neat diagram. Discuss its advantages and Col1 L2
disadvantages.

SCHEME:

Diagram + explanation : 4 marks
Advantages: 2 marks
Disadvantages: 2 marks
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SOLUTION:
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» The waterfall model is an example of a plan-driven process.

» The principal stages of the waterfall model directly reflect the fundamental development activities:

Requirements analysis and definition
The system’s services, constraints, and goals are established by consultation with system
users. They are then defined in detail and serve as a system specification.
System and software design

The systems design process allocates the requirements to either hardware or software
systems by establishing an overall system architecture.
Implementation and unit testing

During this stage, the software design is realized as a set of programs or program units.
Unit testing involves verifying that each unit meets its specification.
Integration and system testing
The individual program units or programs are integrated and tested as a complete system
to ensure that the software requirements have been met.
Operation and maintenance

Maintenance involves correcting errors which were not discovered in earlier stages of
the life cycle, enhancing the system’s services as new requirements are discovered.

»  Advantages:

It is consistent.
Managers can monitor progress against the development plan.

Disadvantages:

- Inflexible partitioning of the project into distinct stages.
- PreFreezing of requirements.

PART C

5 (a) Differentiate between user and system requirements. Give example. [2] |CO1
SCHEME: difference: 1 mark
Example: 1 mark
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SOLUTION:

User Requirement

System Requirement

User requirements are statements, in a
natural language plus diagrams, of what
services the system is expected to provide to
system users and the constraints

under which it must operate.

System requirements are more detailed
descriptions of the software system’s
functions,
constraints.

services, and operational

Ex:

The MHC-PMS shall generate monthly management
reports showing the cost of drugs prescribed by each
clinic during that month.

Ex:

1.1 Onthe last working day of each month, a summary of the drugs
prescribed, their cost, and the prescribing dinics shall be generated.

1.2 The system shall automatically generate the report for printing after
1730 onthe last warking day of the month.

1.3 Areport shall be created for each clinic and shall list the individual
drug names, the total number of prescriptions, the number of doses
prescribed, and the total cost of the prescribed drugs.

1.4 If drugs are available in different dose units (eg, 10 mg, 20mg)
separate reports shall be created for each dose unit

1.5 Access 1o all cost reports shall be restricted to authorized users listed
0n & management access control list
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(b) Explain the structure of SRS. [8] CO1 L2
SCHEME: SRS TABLE: 8 marks

SOLUTION:
CHAPTER DESCRIPTION

Preface This should
define the expected
readership of the document
describe its version history
a rationale for the creation of
a new version
A summary of the changes
made in each version.

Introduction This should ,
describe the need for the
system.
describe the system’s
functions and explain how it
will work with other systems.

describe how the system fits
into the overall business or
strategic objectives of the
organization commissioning
the software

Glossary This should define the technical terms used in the
document

User Requirements Definition - This should describe the
services provided for the
user.

The non-functional system
requirements should also be
described.

System Architecture - This Chapter should present a
high-level overview of the
anticipated system
architecture, showing the
distribution of functions
across system modules.
Reuse of components should
be specified.

System requirements This §hould de:.scribe thg functional and non-

e . functional requirements in more

specification detail.

System models This r_night incIud(_e graphical system models
showing the relationships between the system
components, the system, and its environment

: This should describe the fundamental assumptions

SyStem evolution on which the system is based, and any anticigated
changes due to hardware evolution, changing
user needs,

: These should provide detailed, specific information

Appendlces that is related tpo the P
application being developed; for example,
hardware and database descriptions.

Index Several indexes to the document may be
included.

OR
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6 (a) Differentiate between functional and non-functional requirements. Give example. [2]

SCHEME: difference :1 mark
Example: 2 marks

Solution:

Functional Requirement

Non functional Requirement

These are statements of services the system
shouldprovide, how the system should react to
particular inputs, and how the system should
behave in particular situations

These are constraints on the services or
functions offered by the system.

Ex: A user shall
appointments lists for all clinics.

be able to search the | Ex: The system downtime should not be

more than 5 sec for a day

(b) Explain the types of non-functional requirements with examples. [8]
SCHEME: Diagram: 2 marks
3 categories: Each category: explanation:1 mark

Example: 1 mark (3 x2=6)

SOLUTION:
Non-Funciional
Raquirements
Product Organizatitnal Extamal
Requirements Reguirements Requirsments
Efficiency Drapands ity Sequrity Regulstony Ethical
Requirsments Requiréments Requirem ents Requirsments Requirsments
Usahility Envwironamenial Opemfional Development Legnistive
Requirements Raguiremants Raguirements Raguirements Bequiraments
Perdormands Space ACCounting Sty fSECuUty
Requiremants Reguirements Requirsments Requirsments

The non functional requirements are classified as

Product requirements These requirements specify or constrain the behavior of the
software.

Examples include performance requirements on how fast the system must execute and
how much memory it requires, reliability requirements that set out the acceptable failure
rate, security requirements, and usability requirements.

Organizational requirements These requirements are broad system requirement derived
from policies and procedures in the customer’s and developer’s organization.

Examples include operational process requirements that define how the system will be
used, development process requirements that specify the programming language, the
development environment or process standards to be used, and environmental
requirements that specify the operating environment of the system.

External requirements This broad heading covers all requirements that are derived from
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factors external to the system and its development process.

- These may include regulatory requirements that set out what must be done for the system
to be approved for use by a regulator, such as a central bank; legislative requirements
that must be followed to ensure that the system operates within the law; and ethical
requirements that ensure that the system will be acceptable to its users and the general
public.

PART D
List and Explain the Software process activities in detail. [10]
SCHEME.: list of four activities: (1 )mark
Software specification: Diagram-1 , explanation-1(2)
Software Development: Diagram-1 , explanation-1(2)
Software Validation: idea: 1 mark, acceptance testing: 2 marks(3)
Software evolution: 2 marks
Solution:
» The four basic process activities are
e Software specification
e Software development
e Software validation and
e Software evolution
» Software specification
e Software specification or requirements engineering is the process of understanding
and defining what services are required from the system and identifying the constraints
on the system’s operation and development.
The requirements engineering process

S /" Requirements
{/ FE;::JI;::W | Elictation and
N \ Analysis )
L /F'. irements
[ Requi COl1 L2

1 \_ Specification

Feasibility Requirements
Report \, Walidation

System
Models i
User and System
Requirements
1
\—- Requirements
Document

e  There are four main activities in the requirements engineering process:
1. Feasibility study
2. Requirements elicitation and analysis
3. Requirements specification
4. Requirements validation
> Software design and implementation

e The implementation stage of software development is the process of converting a system
specification into an executable system.

A general model of the design process
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Design Inputs

Platform Requirements Data
Information Spedfication Description
Y Design Adtivities

[ Interface Component
Design Design

Database Design )

-
N

¥ Design Outputs
Systemn Database Interface Component
Architecture Specification Specificaion Specification

» There are four activities that are a part of the design process for information systems:
1. Architectural design, where we identify the overall structure of the system,
2. Interface design defines the interfaces between system components.
3. Component design designs takes each system component and design how it will
operate.
4. Database design designs the system data structures and how these are
to be represented in a database.

» Software validation

e  Verification — This is intended to show that a system both conforms to its specification
e  Validation — This is to confirm whether the system meets
the expectations of the system customer.

e  There are three-stages in testing process

System Testing

A

Acceptance
Testing

Component
Testing

o Development testing
e  The components of the system are tested by the developers independently,
without other system components

o  System testing
e This testing is done after integration of system components.
e Acceptance testing
e In this testing, the system is tested with data supplied by the system customer
rather than with simulated test data.
e Acceptance testing reveals errors and omissions in the system requirements
definition, because the real data executes in different ways from the test data.
e Alpha Testing
o Acceptance testing is sometimes called ‘alpha testing’. Custom systems
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are
developed for a single client.

o The alpha testing process continues until the system developer and the
client agree that the delivered system is an acceptable implementation of
the requirements.

° Beta Testing

o When a system is to be marketed as a software product, a testing process
called ‘beta testing’ is used.

o  Betatesting involves delivering a system to a number of potential
customers who agree to use that system.

o They report problems to the system developers.

o After this feedback, the system is modified and released either for further
beta testing or for general sale.

> Software evolution
e The flexibility of software systems is one of the main reasons for the development of
large, complex systems.
e Software changes are little cheaper than hardware changes.
e The costs of maintenance are often several times the initial development costs.
e Software engineering is an evolutionary process where software is continually changed
over its lifetime in response to changing requirements and customer needs.

OR
8 (a) Draw the process model of the elicitation and analysis process. [2] COI1 L1
SCHEME: Diagram- 2marks
SOLUTION:
1. Requirements
ad Discovery |,
\
1. Requi 2. Rﬂ_q_uirgne-nu
Spedfcation” Cloxintion o
L. .II
™._| 3.Requirements ’/f
Priovitization and
Negotiation
(d)  Write a note on: [8] COIL2

e Scenarios

Ethnography
e Use cases

e Interviews

SCHEME: Each topic 2 marks
SOLUTION:
Scenarios:

A scenario starts with an outline of the interaction. During the elicitation process,
details are added to this to create a complete description of that interaction. At its
most general, a scenario may include:

1. A description of what the system and users expects when the scenario starts.
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2. A description of the normal flow of events in the scenario.

3. A description of what can go wrong and how this is handled.

4. Information about other activities that might be going on at the same time.
5. A description of the system state when the scenario finishes.

Ethnography:
¢ Ethnographic I-f"'Deb;idirg"ﬂ ¢ Fomused O\
L Analsis '\ Mestings ! Ethnc-graphgl J,l'\
. . —
“ r"" PTEDT!'F"E l"'ul
Evaluation
N A
f Eenenc Sgstern ) -“' System .r
Deu nit "
elopment Prﬂl:l‘g"pll'lg__’__.'

» Ethnography is an observational technique that can be used to understand operational
processes and help derive support requirements for these processes.
» Ethnography is particularly effective for discovering two types of requirements:
1. Requirements that are derived from the way in which people actually work, rather
than the way in which process definitions say they ought to work.

2. Requirements that are derived from cooperation and awareness of other people’s

activities.
Use cases
" Register Y o~ E:q:uort---"‘\l
\_ Patient _/ % A\ Statistics_/
e T NiEN T, T Manager e
Medical REEEF‘tiDI‘liSt 1 Personal Info. il I_" Generate ™,
x.\___________,.-" .\/- Rﬂ:‘m .-/_,.

Murse

% - "‘\--\.._ Record __,.-"r T % ./.’

» Use cases are a requirements discovery technique that were first introduced in the
Objectory method.

» Use cases are documented using a high-level use case diagram.

» The set of use cases represents all of the possible interactions that will be described in
the system requirements.

» Actors in the process, who may be human or other systems, are represented as stick
figures.

» Each class of interaction is represented as a named ellipse.

» Lines link the actors with the interaction. Optionally, arrowheads may be added to
lines to show how the interaction is initiated.
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Interviews:
> Interviews may be of two types:
» 1. Closed interviews, where the stakeholder answers a pre-defined set of questions.
» 2. Open interviews, in which there is no pre-defined agenda.
» It can be difficult to elicit domain knowledge through interviews for two reasons:
- All application specialists use terminology and jargon that are specific to a
domain.
- Some domain knowledge is so familiar to stakeholders that they either find it
difficult to explain or they think it is so fundamental that it isn’t worth mentioning.
» Effective interviewers have two characteristics:
- They are open-minded, avoid pre-conceived ideas about the requirements, and
are willing to listen to stakeholders.
- They prompt the interviewee to get discussions going using a springboard
question, a requirements proposal, or by working together on a prototype
system.

PART E

Define system modeling. Explain the Context model of MHC-PMS. . |CO5 L3
SCHEME: Definition of system modeling : 2 marks

Context model idea: 1 mark

Diagram: 3 marks

Explanation : 4 marks
Solution: [2+8]
System Modeling:

e System modeling is the process of developing abstract models of a system with each model
presenting a different view or perspective of that system.
Context model
It gives an external perspective and it used to model the context or environment of the system

The context model of the MHC-PMS
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asysteme
Patient Record

System
Sy asystemp
Management Adrmissi
Reporting g
System Systen
asysteme
MHC-PMS
asystems «systeme
HC Statistics Prescription
System System
asysteme
Appointments
System

» The MHC-PMS is connected to
o an appointments system
a more general patient record system with which it shares data.
Systems for management reporting and
System for admissions related to hospital bed allocation
a statistics system that collects information for research.

O O O O

o aprescription system to generate prescriptions for patients’ medication.
» Diasadvantages of context model

o  Context models normally show that the environment includes several other automated
systems. But they do not show the types of relationships between the
systems in the environment and the system that is being specified

»  Therefore, simple context models are used along with other models, such as
business process models.

OR
10 Draw and Explain the state diagram of microwave oven. [10]

SCHEME: State Diagram: 5 marks
Explanation : 5 marks
Solution:
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YV VYV

A4

Full
Power

*| Do: Display
me

Half
Power

Figure 5.16 State diagram
of a microwave oven

Explanation:

The system starts in a waiting state and responds initially to either the full-power or the half-

power button.

State diagram of a microwave oven

Full Power
| Do:Set Power

\__=SDO

Do: Get Number
Exit: Set Time

Do: Display
lReadyl

Do: Operate k

Cancel

N\

Waiting
Do: Display
Time _/

Users can change their mind after selecting one of these and press the other button.
The time is set and, if the door is closed, the Start button is enabled.

Pushing this button starts the oven operation and cooking takes place for the specified time.

This is the end of the cooking cycle and the system returns to the waiting state.

In a detailed system specification ,a tabular description
of each state and how the stimuli that force state transitions are specified.
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States and stimuli for the microwave oven

Siate Description

\Waiting The oven is waiting for input. The display shows the aimrent ime.

Half power The oven power & set to 300 watts. The display shows Half power”

Full power The oven power & set to 600 watts. The display shows “Full power”.

Set time The cooking time is set to the user's input value. The display shows
the cooking time selected and is updated as the time is set.

Disabled Owen operation is disabled for safety. Interior oven light is on.
Display shows ‘Mot ready’.

Enabled Oven operation & enabled. Interior oven lightis off. Display shows
"Ready to cook’

Operation Oven in oper aticn. Interior oven light & on. Display shows the timer

countdown. On completion of cooking, the burzer is sounded for
five seconds. Oven light is on. Display shows ‘Cooking com plete’
while buzzer is sounding.

Siimulus ~ Description

Half power The user has pressed the half-power button.
Full powwer The user has pressed the full-power button.
Tirner The user has pressed one of the timer buttons.
P ber The user has pressed a numeric key.

Door open The oven door switch is not dosed.

Door dosed The oven door switch is dosed.
Sart The user has pressed the Start button.

Cancel The user has pressed the Cancel button.

The problem with state-based modeling is that the number of possible states
increases rapidly.

For large system models, we use thenotion of a superstate that encapsulates a
number of separate states.

The superstate looks like a single state on a high-level

model but is then expanded to show more detail on a separate diagram.
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Course Outcomes

POl
PO2
PO3
PO4
PO5
PO6
PO7
PO8
PO9
PO10
POL11
PO12

Design a software system, component, or

COl: | process to meet desired needs within realistic | 3 3 3 3 2 3 2 - 2 2 2 3
constraints
CcOn-: Assess o professional and ethical ) i i ) ) 3 ’ 3 3 ’ i 3
responsibility
CO3: | Function on multi-disciplinary teams 2 2 3 3 2 2 2 - 3 3 2 3
Use the techniques, skills, and modern
CO4: | engineering tools necessary for engineering | 3 3 3 3 3 2 2 - 2 2 2 3
practice
Analyze, design, implement, verify, validate,
CO5: | implement, apply, and maintain software | 3 3 3 3 2 2 2 - 2 2 2 3
systems or parts of software systems
Cognitive level KEYWORDS
L1 List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, where, etc.
L2 summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss, extend

Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify,

L3 . .
experiment, discover.
L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer.
Ls Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, support,
conclude, compare, summarize.
POl - Engineering knowledge; PO2 - Problem analysis; PO3 -  Design/development of solutions;
PO4 - Conduct investigations of complex problems; POS5 - Modern tool usage; PO6 - The Engineer and society, PO7-
Environment and sustainability; PO8 — Ethics; PO9 - Individual and team work;
PO10 - Communication; PO11 - Project management and finance; PO12 - Life-long learning
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