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CS605 Quiz 3 Fall 2022

1. BAC stands for

Budget at completion....confirm

2. Instead of going through the entire design in a meeting we narrow down
the focus by conducting for each component or small group of
components.

Walkthrough....confirm

3. Let the value of Task set selector (TSS) for a new project is computed to
be less than 1.2 (TSS<1.2) then its degree of rigor will be

Casual.....confirm

4. Let the value of Task set selector (TSS) for a new project is computed to
be less than 1.2 (TSS 1.0 — 3.0) then its degree of rigor will be

5. Let the value of Task set selector (TSS) for a new project is computed to
be less than 1.2 (TSS<2.4) then its degree of rigor will be
Strict.....confirm

6. BCWP refers to
Budgeted cost of work performed so far....confirm

7. The Is the amount of surplus time allowed in scheduling tasks
so that the network critical path is maintained on schedule.

Total float.....confirm
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8. reviews the process description for compliance with the
organizational policies, standards and other parts of the software
project plan

Software Quality Assurance (SQA) group.....confirm

9. If software testing teams defect removal efficiency is 80% then
20% bugs still exist in application....... confirm

10. are sometimes also known as walkthroughs or inspections
Formal technical reviews.....confirm

11. provides the management with the necessary data to be
information about product quality through auditing and reporting
functions.

Quality assurance...... confirm

12. Schedule Performance index (SPI) is equal to

13.Schedule variance (SV) is equal to
SV =BCWP - BCWS ...... confirm

14. For a project if value of TSS is 0.9 then the degree of rigor for this
project will be

Casual.....confirm

15. The consequences or impact of risk will be when the project
will show failure to meet its requirements and hence will result in
mission failure.

Catastrophic...... confirm
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16. The consequences or impact of risk will be when the project
will show would degrade performance to a print where mission success
IS questionable.

Critical....confirm

17.The consequences or impact of risk will be when the project
will show result in degradation of secondary mission.

Marginal.....confirm

18. The consequences or impact of risk will be when the project
will show inconvenience.

Negligible...... confirm

19. project risks and technical risks are the three main types of
risk that are faced by almost every project.

Business risks ...... confirm
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Question No: 1

is defined as the probability of failure free operation of a
computer program in a specified environment for a specified time.

» Software Reliability
» Software Usability
» Software Integrity

» Software Efficiency

Question No: 2

Schedule Performance Index SPI) is equal to
» BCWP/BCWS

» BCWP * BCWS

» BCWP + BCWS

» BCWP - BCWS

Question No: 3

The two objectives of a are to identify problem areas within the
work product and a checklist of action items.

» Review Issue List

» Formal Technical Reviews
» Informal Technical Reviews
» Testing

Question No: 4

It is noted that a/an review can be worse then no review at
all
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» Uncontrolled

» Controlled

» Intermediate

» Normal

Question No: 5

The Review participants SHOULD NOT be focused on
» Weaknesses of the developer

» Time Lines

» Review agenda

» Work product

Question No: 6

The progress on a project at any given point in time can be calculated
by:

» Adding all the BCWS till that point for all tasks
» Multiplying all the BCWS till That point for all task
» Adding BCWS and EVA for all task still that point
» Dividing all the BCWS till That point for al tasks

Question No: 7

Milestone represents:

» The defined target which you need to achieve
» A predictable risk that may hit the project

» An unpredictable risk that may project

» The Loss that organization may suffer due to risk
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Question No: 8

If an error related to requirements is identified in testing phase, error
will be considered an error of phase.

» Requirement
» Design

» Code

» Testing

Question No: 9

involves rework, repair, and failure mode analysis of the
product.

» Internal Failure Cost
» External Failure Cost
» Appraisal Cost

» Prevention Cost

Question No: 10

If:

E = Errors found before shipment

D = Errors found during operation

Then Defect Removal Efficiency (DRE) is equal to:
» DRE =E =/ (E+D)

» DRE =E =* (E+D)

» DRE =E =+ (E+D)

» DRE =E =- (E+D)

Question No: 11

BCWS is term used in Eamed Value Analysis it stands for .
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» Budgeted Cost of Work Schedule

» Budgeted Cost of Whole System

» Beginning Cost of Whole System

» None of the given options

Question No: 12

____states that 80% of the defects can be traced to 20% of its causes.
» Pareto Principle

» Fred Brooks Principle

» Kraul Principle

» D.Streeter Principle

Question No: 13

The basis principle for a review is that the focus should be on the

» Product and not the producer
» producer and not the Product
P Profit to be gained

» Presentation Slide

Question No: 14

Many defect identified in few components at design level testing/review,
a software development team should

> Allocate good and extra resources at coding level to review these
components thoroughly

» Good achievement by designing team

» No need to allocated further resources at coding level to review these
components




AL-JUNAID TECH INSTITUTE

» Mission accomplished once good number of error/flaws identified level

Question No: 15

Milestone represents:

» The defined target which you need to achieve
» A predicable risk that may hit the project

» A unpredictable risk that may hit the project

» The Loss that organization may suffer due to risk
Question No: 16

a statistical technique is used to develop an overall indication of
improvement in software quality.

» Error index

» Pareto Principle
» Quality Assurance
» Cost of Quality
Question No: 17

A model where Some errors are passed through to the next stem
undebated such errors are said to have been

» Amplified
» Reduced

» Neutralized
» Multiplexed

Question No: 18

Earned Value Analysis (EVA) is a technique for
assessing the progess of a project.
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» Quantitative
» Subjective
» Qualitative

» Descriptive

Question No: 19

It is noted that a/an review can be worse than no review at all.
» Uncontrolled

» Controlled

» Intermediate

» Normal

Question No: 20

FTR is a quality control activity performed by software enginers.it
stands for:

» Formal Technical Review

» Formatted Technical Review

» Feasibility of Technical Requirement
» Fetched Technical Requirement

Question No: 21

Earned Value analysis (EVA) is a technique for assessing the progress of a
project

» quantitate
» Subjective
» Descriptive
» Qualitatives
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Question No: 22

BCWS for a task 1 will be equal to:
Risks appeared in task 1

Effort (person-days etc) for task 1
Resource deficiency for task i
None of the given options
Question No: 23

SQA is an umbrella activity in which following activities are performed
EXCEPT

Review

Testing

Project Planning

Inspection
Question No: 24

Schedule Performance Index (SPI) is equal to
BCWP / BCWS
BCWP * BCWS
BCWP + BCWS
BCWP — BCWS
Question No 25

Poka Yoke is the name of a
QA technique

Japanese dish

Idiom

None of the given options
Question No 26

1s one of the techniques to prepare project schedule once we have
defined "task network"
Program evaluation and review techniques (PERT)
Critical Communication path method (CCPM)
System resource negotiation method (SRNM)
Strategic Schedule Development technique (SSDT)
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Question No 27

Quality cost may be divided into costs associated with:
Prevention, appraisal and failure

Customers, developers and maintenance

Builds, releases and products

Bugs, errors and Reports

Question No 28

The equation to find out the Availability of software is:
Availability = (MTTF x MTBF) / 100

Availability = (MTTF / MTBF) x 100

Availability = (MTTF + MTBF) x 100

Availability = (MTTF - MTBF) x 100

Question No 29

FTR stands for:

Feasibility of technical requirement
Fetched Technical Requirement
Formal Technical Review

None of the given options
Question No: 30

Earned Value Analysis (EVA)isa _ technique for assessing the
progress of a project.

Qualitative

Quantitative

Subjective

None of the given options

Question No: 31
FTR stands for:

. Feasibility of technical requirement
. Fetched Technical Requirement
. Formal Technical Review

. None
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Question No: 32
Configuration Auditing deals with:

. Ensuring that Resources have been allocated properly.

. Ensuring that changes are implemented parallel with SDLC framework
activities.

. Ensuring that the changes have been implemented properly

. All of the given

Question No: 33
Poka-Yoke is the name of a:

. QA technique

. Japanese dish
. Idiom
. None

Question No: 34
Quality cost may be divided into costs associated with:

- -

Question No: 35
If an error related to requirements is identified in the testing phase, this error
will be considered as an error of

. Requirement
. Design

. Code

. Testing

Question No: 36




AL-JUNAID TECH INSTITUTE

In order to use the PERT and CPM, which one of the followings is NOT

required?

. Decomposition of tasks-also known as the work breakdown structure
(WBS).

. Teams communication mode details.

. Estimation of effort.

. Interdependencies.

Question No: 36

if:

E = Errors found before shipment

D = Errors found during shipment

Then Defect Removal Efficiency (DRE) is equal to:

.  DRE=E+(E+D)
.  DRE=E-(E+D)
.  DRE=E*(E+D)
. DRE=E/(E+D)

Question No: 37
Following are effective guidelines for Review EXCEPT:

. We need to review the product, not the producer
. Be sensitive to personal egos

. Errors should be pointed out gently

. The tone should be high and strict

Question No: 38
The basic idea behind Software configuration management is:

. To manage and control the change
. To efficiently allocate the resources
. To properly manage status reporting
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. None

Question No: 39
Earned Value Analysis (EVA)isa _  technique for assessing the progress

of a project.

. Qualitative
. Quantitative
. Subjective

. None

Question No: 40
Quality cost may be delivered into costs associated with:

. Prevention, appraisal and failure

. Customers, developers and maintenance
. Builds, releases and products

. Bugs, errors and reports

Question No: 41
A Software Requirement Specification is traced if the of its requirements is clear.

. Quality

. Slandered
. Origin v
. None

Question No: 42
Version Control discusses about:

. How does an organization control changes before and after software is released
to a customer

. How the resources will be assigned to tasks in work breakdown structure (WBS)
. How the test cases will be executed before deploying each release.

. All of given

Question No: 43

The implemented requirement has been___through the selected approach, such as
testing or inspection.

. Verified

. Deleted
. Approved
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None

Question No: 44
The Software reengineering is a activity.

. Code

. Out dated
. Document
. Non-trivial

Question No: 45
Which of the following is NOT an example of Software Configuration Item (SCI):
. Test Case

. Integration Plan
. Design specification
. None

Question No: 46
Mean Time Between Failure (MTBF) can be calculated by:
. MTBF = MTTF + MTTR

. MTBF = MTTF - MTTR
. MTBF = (MTTF/MTTR)*100
. MTBF = (MTTR/MTTF)*100

Question No: 47

software development is itself risky as changes to one part of the system
inevitably involve further changes to other components.

. Forward
. Reverse
. oud

. New

Question No: 48

Program is restructured the reverse engineering phase. In this case we modify
source code and data in order to make it amenable to future changes.

. After

. None
. Along with
. Before

Question No: 49
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Managers look at the system from the angle that does the system and associated
business process make an effective contribution to the business goal?

. Senior
. IT

. None
. Line

Question No: 50

__user assess the system from the perspective of how effective do they find the
system in supporting their business processes and how much of the system
functionality is used.

. Senior
. IT

. Line

. End v

Question No: 51

A system is considered to be a legacy system if it has been in operation for years.
A legacy system has many components.
. Less than seven

. Many v
More than two
Less than ten

Question No: 52

Legacy system migration, however, is an easy task and there are a number of risks
involved that need to be mitigated

. Simple
. Crucial
. None

. Easy

Question No: 53

engineering does not simply create a modern equivalent of an older program,
rather new user and technology requirements are integrated into the reengineering

effort

. Forward
. None

. Reverse

. BPR




AL-JUNAID TECH INSTITUTE

Question No: 54
Which of the following the NOT one of the attributes of requirements.
. Requirement ID

. Creation Date
. Created By
. Received By

Question No: 55
If the version of a release changes from 1.0.0 to 2.0.0 what will you conclude about
new release (having version 2.0.0)

. There was no change in functionality

. There was major change in functionality

. There was partial change in functionality

. Bugs in previous functionality were removed

Question No: 56
Which of the following is NOT one of the tasks included in Software Configuration

Management.

. Version Control

. Configuration Auditing
. Test Case development

Change control

Question No: 57
are sometimes also knowns as walkthroughs or inspects
Formal Technical review
Testing
Debugging
Informal Technical review
Question No: 58
In order to use the PERT and CPM, which one of the following is not
required?
e Inerdependencies
e Estimation of effort
e Teams communication mode details
[ ]

Decomposition of tasks-also known as the work breakdown
structure(WBS)
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Question No: 59
A requirement related detected in any (design, source code testing) will
be called

e Requirements defect

e Design related defects

e Source code defect

e Zero level defect

Question No: 60

Cost of quality increase as we go from
e Detection to preventation to Failure
e Preventation to Detection to Failure
e Failure to Preventation to Detection

e Detection to Failure to Preservation
Question No: 61
Then Defect Removal Efficiency (DRE) is equal to:
ANS: - DRE = E / (E+D)
Question No: 62

a statistical technique is used to develop an overall indication of improvement
in software quality.
ANS: - Error Index

Question No: 63

The two objectives of a are to identify problem areas within the work product
and a checklist of action items.

ANS: - Formal Technical Reviews

Question No: 64

states that 80% of the defects can be traced to 20% of its causes.
ANS: - Pareto Principle

Question No: 65
Work products used to track errors is/are during software development.
ANS: - Requirements specification, design document and source code
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Question No: 66
BCWP refers to:
ANS: - Budgeted cost of work performed so far

Question No: 67
Milestone represents:
ANS: - The defined target which you need to achieve

Question No: 68

Earned Value Analysis (EVA) is a technique for assessing the progress of a project.
ANS: - Quantitative

Question No: 69

FTR is a quality control activity performed by software engineers, it stands for:
ANS: - Formal Technical Review

Question No: 70

BCWS is a term used in Earned Value Analysis it stands for
ANS: - Budgeted Cost of Work Schedule

Question No: 71

The degree of rigor in determining the set of tasks can be categorized as
caual,Quick Reaction, strict and_

Uniform

Unstructured

Decomposed

Structured

Question No: 72

if:

E = Errors found before shipment

D = Errors found during operation

Then Defect Removal Efficiency (DRE) is equal to:

DRE = E / (E+D)
DRE=E+(E+D
DRE=E*+(E+D)
DRE=E-(E+D)

Question No: 1
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A law affirming that to continue after a certain level of performance has been reached will result in a

decline in effectiveness. This law is know as

» Law of Diminishing returns
Law of effectiveness
Law of Saturation

YV V V

Law of Marketing returns
Question No: 2

is not the construction part of software development activities.
Requirement gathering

»  Testing
» Configuration Management (Page 8)
» Coding

Question No: 3

Basic project management process are establishedat ~~~ level of CMM
» Chaotic
> Initial
> Level1l
> Repeatable (Page 12)

Question No: 4
The projects usually don’t fail due to

» ambiguous/incomplete requirements

> changing customer requirements

> the fact that company was not CMM certified (Page 28 - 29)
» failure in project management

Question No: 5 is a team organization where there is no permanent leader

and task coordinators are appointed for short duration. Decisions on problems and approach are made
by group consensus and communication among team is horizontal.

> Democratic decentralized (DD) (Page 32)
Controlled decentralized (CD)
Synchronous paradigm (SP)

Controlled centralized (CC)

YV V V
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Question No: 6

Which of these is not a valid reason for measuring software processes, products, and resources?

>

Y V V

to price them

to improve them

to characterize them
to evaluate them

Question No: 7  Integrity can be measured by the following formula

>

>
>
>

integrity= (1-threat) x (1-security)

integrity= Y (1+threat) + (1-security)

integrity= Y[(1-threat) x (1-security)] (Page 69)
integrity= > (1-threat) - (1-security)

Question No: 8

The rapid application development model is

>

>
>
>

Another name for component-based development.

A useful approach when a customer cannot define requirements clearly
A high speed adaptation of the linear sequential model. (Page 19)
All of the given

Question No:9 An is a user identifiable group of logically related data or control

information maintained within the boundary of the application

>

Y V V

Internal logical file (ILF) (Page 42)
External Interface file (EIF)
External input

External Query

Question No: 10

When more than one user interpret the same requirement in different ways then we can say that the

requirements are

None of the given
Incomplete
Ambiguous

YV V V VY

Incorrect

Question No: 11

Testing and Software Quality Assurance activities are exactly similar activities with different names
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» True
> False (Page 69)

Question No: 12

If an error related to requirements is identified in testing phase, so this error will be considered as an
errorin phase.

» Design

» Code

» Requirement
> Testing

Question No: 13
Usually the performance of the organization change over-night.

> True
> False

Question No: 14

Following are the implicit requirement(s) of software?

> Efficiency

» Ease of use

» Maintainability

> All of the given (Page 106)

Question No: 15

If an error related to requirements is identified in Coding, so this error will be considered as an error in
phase.

Design
Code
Requirement

YV V V V

Testing
Question No: 16

While developing the software if the bug is caught then it is termed as

> Error

» Defect
> Fault

» Mistake
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Question No: 17

Following are the types of Formal Technical Reviews except

> Inspection
> JAD (Page 110)
» Walkthrough

Question No: 18
The Review participants should not focus on

> Work product
Weaknesses of the developer (Page 113)
Time lines

YV V V

Review agenda
Question No: 19
Review meeting is attended by the following except

> Review leader

» All reviewers

> CEO (Page 112)
» Product Producer

Question No: 20
Which statement is true in the light of Pareto principle?

> 80% of defects are caused by 20 % of mistakes (Page 114)
> 20% of defects are caused by 80 % of mistakes

Question No: 21
Reliability and Safety are same concepts with respect to software quality

> True (Page 117)
> False

Question No: 22
The prevention of defects being injected into the software can help in decreasing the cost of software.

> True
> False

Question No: 23
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Poka Yoke is the name of a

Japanese dish
QA technique (Page 118)

>
>
» Idiom
>

None of the given
Question No: 24

If a new version of a product is released by fixing the bugs in the previous release then it is termed as

Product Update (Page 122)
Product Upgrade
Defect Removal

YV V V V

Product Performance
Question No: 25
The Evolution Graph signifies the

> version relationship (SE-PRESSMAN, page 260)
> baseline of a particular release

> change control activity

> all of the given

Question No: 26
In the software development life cycle, soon the defect is detected will results in

> increase in cost of software
» decrease in software cost
» both a and b are correct

Question No: 27

testing verifies the correct implementation of internal units, structures and relationship
among them.

> Black box
» White box
> Gray box

Question No: 28

The template for organizing SRS given by American Department of Defense and NASA should be used for
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none of the given
large and complex projects
small project

>
>
>
> medium size projects
Question No: 29

If you know the relationship between the use cases, classes, GUls, Test cases and other artifacts then we
can say that requirements are traceable in that project.

> True
> False (Page 133)

Question No: 30
There may be one or more GUIs that are part of any good software but may not satisfy any requirement

>  True
> Fals

Question No: 31
Following are the components of a Legacy system except:

» business processes
system hardware
marketing (Page 134)
application software

YV V V

Question No: 32
There are many reasons for which the legacy system become difficult to maintain EXCEPT

> Language in which system was developed become obsolete
lack of consistency as different parts of the system have been developed by different teams
None of these

YV V V

No documentation is available (Page 134)

Question No: 33 In , hew user and technology requirement can also be integrated

into the re-engineering effort.

» Backward re-engineering
Forward re-engineering (Page 140)
Business Engineering

V V VY

Business Process Engineering

Question No: 34
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Large classes reduces

» Cohesion (Page 143)
> Coupling

> Consistency

> Chains

Question No: 35

Level is the lowest capability level of CMMI in Continuous representation
> 1
> (Page 169)
> 5
> 6

Question No: 36

In representation of CMMI model, consideration is given to improve selected processes
areas.

> Staged (Page 169)
> Continuous

Question No: 37
Empirical models are statistical models and are based upon historic data

> True (Page 81)
> False

Question No: 38

Error tracking provides a quantitative means of assessing the quality of the individuals implementing a
software product.

> True
> False

Question No: 39

There are tools available in the market for project tracking. These tools can automatically track and
manage the project replacing the need of any human being as a Project Manager.

» True
> False

Question No: 40
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Two tools for computing critical path and project completion times from activity networks are

> CPM and PERT (Page 100)
DRE and SQA

FP and LOC

ASD and BS

Y V V

Question No: 41

In order to measure the design quality, if the frequency of ripple defects is too large, then it means that
there is tight coupling and hence the

> design is maintainable

> design is not maintainable (Page 79)
» design has completed

> none of the given

Question No:42 , there is both vertical and horizontal communication.

» Controlled decentralized (CD) Page 32
Democratic decentralized (DD)
Controlled centralized (CC)

Synchronous paradigm (SP)

Question No: 43

The only reason for an estimate to be unreliable is lack of experience related to the application on the
part of the estimator.

> true
> false

Question No: 44
A consideration of software scope must include an evaluation of all external interfaces.

> true (Page 80)
> false

Question No:45

Software quality is conformance to

> Explicitly stated functional and non functionasl requirements (Page 106)
> Explicitly documented developement standrads
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» Implicit characteristics that all the professional software are expectd to have

> All of the given options
Question No: 46

Subgroups are those that the user has the option of using one or none of the subgroups
during an elementary process.

> Optional (Page 46)
» Mandatory

» None of the Given
> RET

Question No: 47

Process discipline is unlikely to be rigorous, but where it exists it may help to ensure that existing processes
are maintained during times of stress and this is done at CMM level ------ -- .

> 1
> 4

> 3

> 2(Page 172)
Question No: 48

Which one of the following activities does not belong to Risk Mitigation, Monitoring, and Management
Plan?

e Risk Projection (Page 89)

e Risk Mitigation

e Risk avoidance

e Risk Management and Contingency Planning

Question No: 49
Which one of the following principles/techniques is NOT software projects scheduling?
Interdependency identification

e Time allocation

e Effort validation

e Function point analysis (Page 93)
e Milestone definition

Question No: 50
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With a complex class you have to move data and methods around in small pieces to avoid errors, it seems

slow but it is the because you avoid debugging

Quickest (Page 163)
Problem
None of the given

YV V V V

Slowest
Question No: 51
The purpose of earned value analysis is to

> determine how to compensate developers based on their productivity

» provide a quantitative means of assessing software project progress (Page 102)
» provide a qualitative means of assessing software project progress

> set the price point for a software product based on development effort

Question No: 52

The RMMM plan assists the project team in developing strategy for dealing with risk. In this context, an
effective strategy must consider:

» Risk avoidance

> Risk monitoring

» Risk management and contingency plan
> All of the given choices (Page 89)

Question No: 53
The component based development model is

> only appropriate for computer hardware design.

» not able to support the development of reusable components.

» dependent on object technologies for support.  (SE-PRESSMAN, 70)
> not cost effective by known quantifiable software metrics.

Question No: 54

Which is used to determine the most viable option for cost estimation when the information in
the “Decision tree” is complete.

» E=3.2(KLOC) 1%
> Expected cost = (path probability), x (estimated path cost)  (Page 83)
> Expected cost = (path probability), x (estimated path cost)
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Question No: 55

After building the Decision Tree, following formula is used to find the expected cost for an option.
Choose the correct formula:

> Expected Cost= (path probability)i * (estimated path cost) (Page 83)
» Expected Cost= (path probability)i / (estimated path cost)
» Expected Cost= (path probability)i + (estimated path cost)
> Expected Cost= (path probability)i - (estimated path cost)

Question No: 56

Degree of uncertainty that the product will meet its requirements and be fit for its intended use
is the

» Cost risks

»  Schedule risks

» Performance risks (Page 87)
» None of the given choices

Question No: 57
Every task or group of tasks should be associated with a project ----------- .

» Schedule
Member
Manager
Milestone  (Page 93)

Y V V

Question No: 58
Every task should be assigned to a specific team ------------ .

> Member (Page 93)
Manager
Organizer

YV V V

None of the given
Question No: 59

Which one is not the Software project planning activity carried out by the project manager for
estimation?

> Software scope estimation
Resources requirements
Time requirements
Product Quality (Page 80)

Y V V
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Question No: 60

Configuration Item identification involves:

» ldentifying the structure of the s/w system
Uniquely identify individual components
Uniquely identifying various revisions

Y V V

All of the given
Question No: 61
Incomplete Configuration identification documents may result in:

» Schedule Product
> all of the given choices are correct  Click here for detail
» Defective Product

> Higher Maintenance Costs

Question No: 62

Degree of uncertainty that the product will meet its requirements and be fit for its intended use is the

» Cost risks

» Schedule risks

» Performancerisks (Page 87)
> None of the given choices

Question No: 63

Proactive risk management philosophy is also some times termed as Indiana Jones school of risk
management

* true
o false (Page 84

Question No: 64
Software Availability can be calculated by the following equation

> Availability = (MTTR/MTTF) x 100
Availability = (MTBF/MTTR) x 100
Availability = (MTTF/MTBF) x 100 (Page 116)
Availability = (MTBF/MTTF) x 100

YV V V

Question No: 65
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Phase Index can be calculated by the help of the following formula, where

Ei — the total number of errors uncovered during the ith step in the SE process
Si— number of serious errors

Mi — number of moderate errors

Ti — number of minor errors

PSi — product size at the ith step

ws, wm, wt — weighting factors for serious, moderate, and minor errors

» Pli = ws(Si/Ei) + wm(Mi/Ei) + wt(Ti/Ei) (Page 115)
> Pli = ws(Si/Ei) + wm(Mi/Mi) + wt(Ti/T)

> Pli = ws(Si/Ei) + wm(Mi/Mi) + wt(Ti/Ei)

> Pli=ws(Si/S) + wm(Mi/M) + wt(Ti/E)

Question No: 66
The higher the Error Index, the higher will be the Defect Removal Efficiency

> True (Page 115)
> False

Question No: 67

The goal of quality assurance is to provide management with the data needed to determine which
software engineers are producing the most defects.

> true
> False

Question No: 68
From the following listed software development Model, which one is an object oriented model

» Classical life cycle model
Fountain model (Page 23)
Spiral model

Waterfall model

YV V V

Question No: 69
The prototyping model of software development is

» areasonable approach when requirements are well defined.
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» A useful approach when a customer cannot define requirements clearly.

> the best approach to use for projects with large development teams.
> arisky model that rarely produces a meaningful product.

Question No: 70
Which one of the following does not belong to a strategy for dealing with risk?

> Risk avoidance
Security risk assessment (Page 89)
Risk monitoring

YV V V

Risk management and Contingency planning
Question No:71

A entity is the one which have any ----------- in the problem domain without some other entity.

Strong, Role*

All of the given

Weak, Function

None of the Given (Page 47)

A weak entity is the one which does not have any role in the problem domain without some other entity
Question No: 72

ILF is @ -===-====----—- identifiable group of logically control informations ------------- the boundary of the
application.

user, within (Page 42)
user, without

All of the given

user, along

Question No: 73

Several entities are always created-------------- and deleted together then this is a strong indication that
they should be grouped into --------- logical file/files.
Together, Single (Page 48)

Together, Multiple
Together, Double
All of the given

Question No: 74
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Which of these software characteristics are used to determine the scope of a software project?

> context, lines of code, function

> context, function, communication requirements

> information objectives, function, performance  (Page 34)

» communications requirements, performance, information objectives

Question No: 75

In a team is structured along a traditional hierarchy of authority

closed paradigm (Page 32)
synchronous paradigm
random paradigm

YV V V VY

open paradigm
Question No: 76
Integrity means that the software should

> help the users to enjoy usability

> none of the given

» Withstand the attack from a hacker (Page 69)
help the hacker to hack the system

Question No: 77
Ambiguous requirements can be measured quantitatively

> False
> True (Page 71)

Question No: 78
The Spiral model of software development is of Iterative nature

> True
> false

Question No: 79
While performing risk analysis, the impact of risk can not be measured quantitatively

> True
> False

Question No: 80




AL-JUNAID TECH INSTITUTE

is the measure of how many defects are removed by the quality assurance processes before

the product is shipped for operatio

> Defect removal efficiency (Page 69)
» defect density
» None of These

Question No: 81
For software the total numbers of requirements are equal to

e Functional requirements

e non-functional requirements

e Functional requirements and non-functional requirements (Page 71)
None of these

Question No: 82

The model is used to overcome issues related to understanding and capturing of user

requirements.

Rapid Prototyping (Page 17)
Water fall

Build and Fix

None of the above

Question No: 83
is not the part of software development loop.

Status Quo

Problem definition
Technical development
Task set (Page 10)

YV V V V

Question No: 84

The level 1 of CMM is known as

> Managed

» Defined

> Initial (Page 12)
> Repeatable

Question No: 85
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According to DeMarco a good Project Manger

» should be very nervous

> should be very strict in official matters

> should not ignore any mistake from his team members.

> should have a big heart and should ignore small mistakes (Page 31)

Question No: 86
The best project team organizational model to use when tackling extremely difficult problems is the

> chief programmer team model

» democratic decentralized model (Page 32)
controlled decentralized model
controlled centralized model

Question No: 87
Which factor is the least important when choosing the organizational structure for a software team?

> degree of communication desired
predicted size of the resulting program
rigidity of the delivery date

size of the project budget  (Page 32)

YV V V

Question No: 88
Product and process decomposition occurs simultaneously as the project plan evolves

> True
> False

Question No: 89

Measuring the quality and performance of a software through any mean is much better than just
making a guess about it.

> True
» false

Question No: 90

is data that influences an elementary process of the application being counted.

» Elementary Process
> External Query
> External Output
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> Control Information (Page 43)

Question No: 91
An entity which defines many-to-many relationship between two or more entities is called
Associative Entity Type (Page 47)

> Attributive Entity Type
> Entity Subtype
> None of these

Question No: 92
Software risk impact assessment should focus on consequences affecting

> performance, support, cost, schedule
> planning, resources, cost, schedule

» marketability, cost, personnel

» business, technology, process

Question No: 93
The number of people required for a software project is determined

> after an estimate of the development effort is made.
from an assessment of the technical complexity of the system.
by the size of the project

YV V V

all of the given
Question No: 94

Defect Removal Efficiency (DRE) can be measured by where E is Errors found delivery and D is error
found after delivery (typically within the first year of operation)

> DRE=E/(E+D) (Page 69)
> DRE=E - (E+D)

> DRE=E * (E+D)

» None of the given

Question No: 95
In function point analysis technique EO stands for

> Export operation
> Export output
> External output (Page 49)
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> None of these

Question No: 96

In a team is structured loosely and depends on individual initiative of the team members
» Random paradigm (Page 32)
> closed paradigm
» synchronous paradigm
> open paradigm

Question No:97

is the first stage of waterfall lifecycle model

Requirement definition (Page 15)
Operation
Unit testing

Y V V V

Implementation
Question No: 98
is not the management part of software development activities.

Coding pg#8
Configuration Management
Quality Assurance

YV V V V

Project planning  Question No: 99

Software process and product quality are controlled at _

> levell

» initial level

> level-4 (Page 12)
» level-3

Question No: 100
QA is an activity performed of the software development.

> atthe initial stage

> atthe final stage

> throughout (Page 25)
» atthe middle

Question No: 101
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the ability to encourage people to create and feel creative.

Organization
Motivation
Innovation (Page 30)

YV V V V

Managerial Identity

Question No: 102

Caper Jones divided software related activities into different categories.
> 35
> 40
> 20
> 25 (Page 7)

Question No: 103

By default every organization is working at

> levell (Page12)
level O
level 3

YV V V

level 4
Question No: 104

Software Engineering is the set of and to develop software.

» languages, processes

> classes ,objects

> processes, tools  (Page 4)
> tools, objects

Question No:105
Software has very close relationship with

> Biology
Physics
chemistry

YV V V

Economics (Page5)

Question No: 106
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COCOMO is the classic LOC cost-estimation formula and used thousand delivered source instructions
(KDSI) as his of size.

>

YV V V

LOC
milestone
unit

none of given

Question No: 107

YV V V V

achievable

feasible

unrealistic (Page 29)
realistic

Question No: 108

YV V V V

model is very sensitive to the risk.

Spiral  (Page 21)
waterfall
incremental

RAD

Question No: 109

YV V V V

deadline is one of the reasons of project failure.

is the ability to encourage technical people to produce to their best.

improvement
motivation (Page 30)
innovation

creation

Question No: 110

Caper Jones is famous researcher in the field of

Productivity Research

>

YV V V

Biology

Chemistry

Mathematics

Software Engineering  (Page 7)

who made a company named Software
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Question No: 111

In

model user feedback is received very quickly because product is delivered in small versions.

> waterfall

> spiral

» incremental (Page 18)
> object oriented

Question No: 112

approach is better for the team spirits point of view.

Controlled Decentralized
Informal, interpersonal procedures
Controlled Centralized

V V V V

Democratic Decentralized (Page 32)

Question No: 113

Construction activities are directly related to the of the software.

» Installation

> risk analysis

> development (Page 8)
> debugging

Question No: 114

Continuous process improvement is enabled by feedback from the

> analytical , user
mathematical, user
logical, process

YV V V

qualitative , process (Page 12)

Question No: 115

The major activities related to software construction are

> requirement gathering, design development, coding and testing  (Page 8)
> installation and training
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» quality assurance, configuration and planning

» implementation and management
Question No: 116
If requirements are uncertain, will be a suitable.

» Incremental

RAD

Waterfall (Page 34)
Prototype

YV V V

Question No: 117
Capability maturity model (CMM) is used to judge the _ model of an organization.

>  Efficiency

> Performance

» Productivity

> Maturity (Page 12)

Question No: 118

After passing though all the stages of the software development when we deploy the new system at the
user side that stage is called

Integration

Development

Installation

Status quo (Page 11)

Question No: 119

Defects per function points area____ metric.

> One (Page 65)
> Two
> Three
> Four

Question No: 120
In Capability Maturity Model (CMM), performs optimization.

> levell
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>
>
>

level 2
level3
level5 (Page 12)

Question No: 121

Defining a | Task Network| helps in defining

>

YV V V

The resources required for project

Third party tool required for project

Sequence in which activities will be performed (Page 99)
None of these

Question No: 122

The first step in project planning is to

>

>
>
>

Determine the budget.

Select a team organizational model.

Determine the project constraints.

Establish the objectives and scope. (Page 80)

Question No: 123

Function Point analysis is helpful in calculating the size of the software for

>

YV V V

Both client and software organization
Software organization

Client

User (Page 38)

Question No: 124

The extent to which a program satisfies its specification and fulfills the customer’s mission objectives is

said to be achieving the

>

>
>
>

Usability
Efficiency
Reliability
Correctness

Question No: 125

What activity/activities , we can perform to identify the needs and benefits of a task?

>
>

Establish project statement
Identify needs and project constraints
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>

All of these

Question No:126

BCWS stands for:
> Budgeted cost of whole System
> Budgeted cost of work schedule (Page 102)
> None of the given options

Question No: 127

BCWP refers to:

>

>
>
>

Normalized value of budgeted cost

Overall expected cost of the project (anticipated cost)

Budgeted cost of work performed so far (Page 102)

Overall cost of the project (calculated after completion of project)

Question No: 128

Which statement is correct?

>

>
>
>

The greater the dependency between the components the greater is coupling
The lesser the dependency between the components the greater is coupling
The greater the dependency between the components the lesser is coupling
None of the given

Question No: 129

In context of moving range and individual control charts, UNPL stands for:

Universal Natural Process Line

Universal Natural Process Limit

Upper Natural Process Limit  (Page 77)

Upper Natural Process Line

Question No: 130

Effort required to test a program to ensure that it performs its intended function _

Testability page (Page 68)
Bug fixing

Debugging

Security

Question No: 131
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The extent to which a program can be expected to perform its intended function with required precision

is called

Usability

Reliability (Page 67)
Portability

Maintainability

Question No: 132

Review is a type of that helps preventing the bugs to move in the next stage of software
development Bug seeding tool

» Filter (Page 109)
> Alarm

Question No: 133

help in finding the matrix to be stable or unstable
Control chart (Page 75)
Directed Graph
Cyclic chart
Base line graph

Question No: 134
Defect Removal Efficiency can be increased by

> By increasing the team member in a team
Identifying the defect in early stages of development so that it may not be amplified
Identifying the detect in the later stages of project

YV V V

By performing the testing activity only
Question No: 135

give you a better insight into the state of the process or product
Metrics (Page 66)
Efficiency
Reliability
Usability

Question No: 136

Determination of the .................... is a pre-requisite of all sorts of estimates, including, resources, time,
and budget.
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software scope (Page 80)

software Risk
software Quality
software Management

Question No: 137
Following are effective guidelines for Review except

> We need to review the product not the producer
> Be sensitive to personal egos

> Errors should be pointed out gently

> Tone should be high and strict (Page 113)

Question No: 138

Function/Test matrix is a type of
Interim Test report

Final test report

Project status report
Management report

Question No: 139

Poka Yoke is Japanese term and it means

Mistake Proofing (Page 118)
Mistake Handling
Mistake identification

YV V V V

Mistake assurance
Question No: 140

we need to employ some statistical techniques and plot the result -------------- . This is known as
statistical control techniques.

Graphically (Page 74)

automatically

manually

personally

Question No: 141

The extent to which a program satisfies its specifications and fulfills the customer’s mission objectives is
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Integrity
Reliability
Correctness (Page 67)

none of given
Question No: 142
Which is not correct in the context of Poka-Yoke technique?

» Simple and cheap

> Sophisticated and expensive (Page 118)

» Part of Process

> Indication point should be near to the place where the problem occurred

Question No: 143

Metrics to assess the quality of the analysis models and the corresponding software specification were
proposed

in 1993- 1999.

Ricado in 1993

Davis in 1990

Davis in 1993 (Page 71)

Question No: 144

If Configuration item identification is not identified, it is possible to control changes and establish
records.

> False (Page 121)
> True

Question No: 145

Incomplete Configuration identification documents may result in:
Defective Product

Higher Maintenance Costs

Schedule Product

Meet Software Quality

A,B,C

B,C,D

A,B,D
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A,B,C.D

Question No: 146

When an Item is baselined, it becomes frozen, here frozen means, that the item can be changed only by
creating an old version

» True (Page 72)
> False

Question No: 147

The most important objective of any engineering activity is to produce high quality product with limited
resources and

Time (Page 66)
Persons

Cost

Metrics

Question No: 148

Extent to which access to software or data by unauthorized persons can be controlled and called

None of given
Efficiency

Reliability

Integrity (Page 67)

Question No: 149
Object un-lock is done by

> checkin (Page 125)

» check out

» both check-in and check-out
> none of the given

Question No: 150
Requirements engineering is the basis of the contract between the developer and the client.

> True

> False Written as a contract between client and contractor

Question No: 151
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The amount of computing resources required by a program to perform its function is
Efficiency (Page 67)

Integrity

Reliability

None of given

Question No: 142

Legacy system migration is usually hard. One important reason is that no proper documentation of the
system is available

» True
> False (Page 134)

Question No: 153
While assessing a legacy system for further decision, one should decide the following about the supplier

> Is supplier still in existence?

Is supplier still in business?

Is supplier can provide support?
All of the given  (Page 137)

YV V V

Question No: 154
The application software is assessed on the basis of following factors except

» Documentation
Understandability

Code Refactoring (Page 137)
Test data

YV V V

Question No: 155

We modify the internal in code re-structuring

> interface

> design (Page 139)
» data structure

> functionality

Question No: 156

technique was initially developed for manufacturing processes in the 1920’s by Walter Shewart.
Upper Control Line
Control chart  (Page 75)
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Quality
Question No: 157

“A method requires lot of information from some other class” is a symptom of bad

smell

> Data clumps

Lazy class

Feature envy (Page 143)
Long Method

VYV V V

Question No: 158

integrates system and software disciplines into single process improvement framework

for introducing new disciplines as needs arise.

v

SEI
cMMmi
CMM
ISO

YV V V

Question No: 159
FAST is the abbreviation of

> Facilitated Application Specification Technology
Facilitated Application Specification Technique (Page 80)
Facilitated Application Specialization Technique

YV V V

None of the above option
Question No: 160

In measuring Software Process Quality by using control charts, if the gap between the defects reported
and defects fixed is increasing, then it means

The product is in unstable condition.  (Page 78)
the product is ready for shipment

the product is in stable condition.

None of the above

Question No: 161

Although there are many different models developed by different researchers for estimation, all of them
share which one of the following basic structure




AL-JUNAID TECH INSTITUTE

YV V V V

E = 3.2 (KLOC)1.05
E=A+B*(ev)C (Page81)
E = [LOC x B0.333/P]3 x (1/t4)
none of the given

Question No: 162

A

is a user recognizable subgroup of data elements within an ILF or EIF

YV V V V

Record element type (RET) (Page 46)
Data Element Type

External Input

External Query

Question No: 163

This chart is then used to develop the individual control chart is called statistical control techniques.

Yes
No

(Page 77)

Question No: 164

Any delay in

>

>
>
>

path makes the whole project delayed.

Logical
Neural
Physical
Critical

Question No: 165

The responsibilities of a Project Manager does not include

>

YV V V

Make a schedule of project
Allocate tasks to the resources
Monitoring the tasks

All these options (Page 28)

Question No: 166

The boundary time defines the following parameter(s) for a project

>
>
>

the latest time for task initastion before the minimum project completion time is delayed
The earliest finish
The latest finish
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>

All of the given options (Page 100)

Question No: 167

Quality is the compliance of software to implicit and explicit quality factors. Identify the explicit

requirement from the following:

>

>
>
>

Maintainability

Compliance with CMMI  (Page 106)
Ease of use

Efficiency

Question No: 168

Following are the benefits of conducting review except

>

Y V' V

Help in finding the size of the project

Helps in verifying the quality of product

Help in identifying where improvement is required.
Helps in identifying the bugs in the work product

Question No: 169

Mean Time To Repair (MTTR) is the

>

>
>
>

Time when system remained unable for usage
Time taken to fix the error

Time taken to repair the software (Page 116)
All of the given options are correct.

Question No:170

In order to use the Pert and CPM, which one of the following is not required?

>

YV V V

Decomposition of tasks - also known as the work breakdown structure (WBS)
Teams communication mode detail (Page 100)

Estimation of effort

inter dependencies

Question No: 171

SCM is the requirement of the level(s) of CMM

>
>

First Second and later
Third and later
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> Only Second (Page 119)

Question No:172
We can include following items during configuration item identification

» User Manuals and Documentations

» Source Code

» Software Requirement Specifications

> All of the given choices are correct (Page 120)

Question No: 173
CPM stands for

> critical project Measure

» Critical Path Method (page 100)
» Common Project Measure

» Critical Planning Model

Question No: 174
Software re-factoring is a process in which

> External behavior of the system does not change
Internal behavior of the system does not change
Design of the software changes

YV V V

Architecture of the software changes
Question No: 175
The Change Control Authority does not have the rights to permit to bring the change in the software

» True
> False (Page 124)

Question No: 176
Check in and check out is actually one and the same process with two different names

» True
> False (Page 124)

Question No: 177
There could be multiple GUIs to satisfy one requirement

> True (Page 37)
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> False

Question No: 178

is the process of Design recovery. At this stage the documentation of the overall

functionality is created.

» Database Engineering

> Reverse Engineering (Page 139)
> Refactoring

> Forward Engineering

Question No: 179
In code restructuring, we do not change the functionality of the code

» True (Page 139)
> False

Question No: 180
Earned Value Analysis (EVA) is a technique for assessing the progress of a project.
Select correct option:

> Qualitative
Quantitative (page 102)
Subjective

YV V V

None of the given options
Question No: 181

A process is “a set of logically related tasks performed to achieve a defined business

outcome”.

> Business (Page 141)
> Software
> CMM

> 1SO
Question No: 182

Software Refactoring is a process in which

> External behavior of the system does not change (Page 142)
> Internal behavior of the system does not change
> Design of the software changes
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> Architecture of the software changes

Question No: 183
The formal methods model of software development makes use of mathematical methods to

» define the specification for computer-based systems
> all of the given

> develop defect free computer-based systems

> verify the correctness of computer-based systems

Question No: 184

Which one of the following describes the data and control to be processed, function, performance,
constraints, interfaces, and reliability?

> Product Quality
Software scope estimation (Page 80)
Resources requirements

Y V'V

Time requirements
Question No: 185
A significant SQA plan, among others, should include:

> Resources required for project (Page 177)

> Error tracking procedures

> Phases required in application development process
> None of the given option

Question No: 186

The software plan is not a static document, it is frequently adjusted to make the project appear on track
to meet all deadlines and quality targets.

» True
> False

Question No: 187
The projects are classified into following categories except

> New application development

» Reengineering projects

> Concept development projects

» Marketing Development Projects (Page 96)
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Question No: 188

The processes at ————is focus on continually improving process performance through both
incremental and innovative technological changes/improvements.

> Level 5
> Levell
> Level4
> Level 3

Question No: 189

Quantitative process-improvement objectives for the organization are established, continually revised to
reflect changing business objectives at ————- .

> Level 3
> Level 2
> Level 5
> Levell

Question No: 190
Reliability of a software is a

> functional requirement

> non-functional requirement
> Design Requirement

» None of the given

Question No: 191
Which of the following is NOT one of the degrees of rigor?

» Casual
» Structured

» Strict

> TSS (Page 66)

Question No: 192
Build and Fix model is a type of software development activity.

» Mathematical
» Perfect

» Haphazard

» Planned
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Question No: 193

Three categories of risks are

» Business risks, personnel risks, budget risks
Project risks, technical risks, business risks (Page 86)
Planning risks, technical risks, personnel risks

Y V V

Management risks, technical risks, design risks
Question No: 194
MTTC is the abbreviation of

» measured time to change

» mean time to collaborate

> mean time to change (Page 68)
» measure time to cope

Question No: 195
While creating matrix for a set of projects, data should be collected that belongs to a similar domain

> true (Page72)
> false

Question No: 196
is one of the techniques to prepare project schedule once we have defined "task network"

Program evaluation and review techniques (PERT) (Page 100)
Critical Communication path method (CCPM)
System resource negotiation method (SRNM)

YV V V VY

Strategic Schedule Development technique (SSDT)
Question No: 197
While managing the historical data, we should consider the following except

> Data should be collected only from scientific projects and applications (Page 72)
> Data should be collected from many projects

» Data should be consistent

» Correct data should be taken

Question No: 198

Quality costs may be divided into costs associated with




AL-JUNAID TECH INSTITUTE

YV V V V

prevention, appraisal, and failure
people, process, and product

customers, developers, and maintenance
all of the given

Question No:199

When a software is delivered to a client and then client reports the bug in it then that bug is termed as

>

YV V V

Error
Defect
Mistake
Fault

Question No: 200

FTR stands for:

>

YV V V

Feasibility of technical requirement
Fetched Technical Requirement
Formal Technical Review (Page 109)
None of the given options

Question No: 201

SQA is an umbrella activity in which following activities are performed EXCEPT

>

YV V V

Review

Testing

Project Planning
Inspection (Page 177)

Question No: 202

Software configuration management is used to

>

>
>
>

Manage change in the software (Page 119)
Mange the financials accounts in an organization
Manage the administration of company

All of the given

Question No: 203

Which of the following is not TRUE about "Error Tracking" ?
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Error tracking can be used to estimate the progress of the project.

A\ 4

We track errors in work products to assess the status of a project.
> Durint "Error Tracking", we may also need the historical data from similar projects. (Page 104)
> All of the given options.

Question No: 204
SQA is an activity in which testing is performed only

> True
> False (Page 177)

Question No: 205
Schedule Performance Index (SPI) is equal to

> BCWP/BCWS (Page 102)
BCWP * BCWS
BCWP + BCWS
BCWP - BCWS

Y V' V

Question No: 206
BCWS for a task i will be equal to:

> Risks appeared in task i

> Effort (person-days etc) for task| (Page 102)
> Resource deficiency for task i

> None of the given options

Question No: 207

if: E = Errors found before shipment D = Errors found during operation Then Defect Removal Efficiency
(DRE) is equal to:

> DRE=E+(E+D)
DRE = E - (E+D)
DRE = E * (E+D)
DRE =E/ (E+D) (Page 104)

YV V V

Question No: 208

Quality assurance helps management in providing the necessary data about:
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Product quality (Page 106)

Errors/bugs left
Errors/bugs highlighted
Defect reports

YV V V V

Question No: 209
The progress on a project at any given point in time can be calculated by:

> Adding all the BCWS till that point for all tasks (Page 102)
Multiplying all the BCWS till that point for all tasks

Adding BCWS and EVA for all tasks till that point

None of given options

Y V V

Question No: 210
The process of rediscovering the software design is called

> Reverse Engineering (Page 139)
Business Engineering
Business Process Engineering

YV V V

Forward Engineering
Question No: 211
OCl stands for:

> Output, Control and Input
> Overflow of Certain Inputs
» Overflow of Certain Indexes
> None of given options

Question No: 212
A redesigned business process must be prototyped before it is fully integrated into the business.

> False
» True (Page 141)

Question No: 213
Critical path defines:

» The list of the resources that may be needed for future activities.
The chain of tasks that determines the duration of the project. (Page 100)
The list of the deficient resources, project is suffering from.

Y V V

None of the given options.
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Question No: 214

BAC stands for:

» Budgeted Analysis Cost
Budget And Cost
Budget at compilation

VYV V V

Budget at Completion  (Page 102)
Question No: 215
The first task in concept development project is to:

> Determine the cost of the concept
Determine the resources required for the concept
Determine the scope of the concept (Page 99)

YV V V

Determine the test cases for concept
Question No: 216
Milestone represents:

> A predictable risk that may hit the project
An unpredictable risk that may hit the project
The Loss that organization may suffer due to risk

Y V V

The defined target which you need to achieve
Question No: 217

Timeline chart is also known as the chart

> Gantt (Page 100)
PERT

FREE LANCE

None of the given

YV V V

Question No: 218
The more you refine the tasks, the more you can:

> Estimate task with accuracy

» Conclude about scope with accuracy
> Schedule the project with accuracy
> All of the given options

Question No: 219
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In a complex system that will lead to much........... code to write and maintain.

> More (Page 159)
> None of the given
> Less

>

Meaningless

Question No: 220

Which of the following is NOT one of the tasks in concept scoping:

>

>
>
>

Identify needs and benefits

Define desired output/control/input

Define the function/behavior

Identify the ambiguous requirements (Page 100)

Question No: 1

BCWS is term used in Eamed Value Analysis it stands for_____
» Budgeted Cost of Work Schedule

» Budgeted Cost of Whole System

P Beginning Cost of Whole System

» None of the given options

Question No: 2

states that 80% of the defects can be traced to 20% of its
causes.

» Pareto Principle

» Fred Brooks Principle
» Kraul Principle

» D.Streeter Principle
Question No: 3
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The basic principle for a review is that the focus should be on the

» Product and not the producer
» producer and not the Product

» Profit to be gained

» Presentation Slide

Question No: 4

Many defect identified in few components at design level
testing/review, a software development team should

> Allocate good and extra resources at coding level to review these
components thoroughly

» Good achievement by designing team

» No need to allocated further resources at coding level to review
these components

» Mission accomplished once good number of error/flaws identified
level

Question No: 5

Milestone represents:

» The defined target which you need to achieve
» A predicable risk that may hit the project

» A unpredictable risk that may hit the project

» The Loss that organization may suffer due to risk
Question No: 6

a statistical technique is used to develop an overall
indication of improvement in software quality.

» Error index
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» Pareto Principle
» Quality Assurance
» Cost of Quality
Question No: 7

A model where Some errors are passed through to the next stem
undebated such errors are said to have been_

> Amplified
» Reduced

» Neutralized
» Multiplexed

Question No: 8

Earned Value Analysis (EVA) is a technique for
assessing the progress of a project.

» Quantitative
» Subjective

» Qualitative

» Descriptive

Question No: 9

It is noted that a/an review can be worse than no review
at all.

» Uncontrolled
» Controlled
» Intermediate

» Normal
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Question No: 10

FTR is a quality control activity performed by software enginers.it
stands for:

» Formal Technical Review

» Formatted Technical Review

» Feasibility of Technical Requirement
» Fetched Technical Requirement
Question No: 11

Legacy system migration however is a task and
there are a number of risks involved that need to be mitigated.

» Crucial
» Simple

» Straight-forward
» Easy
Question No: 12

An Engineering Change Order (ECO) defines the change be made,
its constraints and

» Criteria for Review and Audit

» Removal of Change Request

» Approval by change control Board (CCB)

» Approval by Change Control Authority (CCA)
Question No: 13

A system is considered to be a legacy system if it has been in
operation for years. A legacy system has many
components.

» Many

» [ ess then seven
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» More than two
» Less than ten
Question No: 14

A major issue in requirements engineering is the rate at which
requirements change once the requirements phase has
"officially"

» Ended

» Approved

» Deleted

» Started
Question No: 15

The implemented requirement has been through the
selected approach, such as testing or inspection.

» Verified

» Deleted

» Approved

» Ignored
Question No: 16

According to a standish Group report, lack is responsible
for 13% of all project failures,

» User input

» Output

» Resources

» Development Plan
Question No: 17
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is a quality assurance process used to reduce defects by
avoiding or correcting mistakes in early design and development
phases.

» Poka-Yoke

» Software Testing

» Software Change management
» Defect Removal

Question No: 18

According to Clemm, allows the user to specify
alternative forms of the system the selection of a appropriate
versions.

» Configuration Management
» Process Management

P Quality Management

» Cost Management

Question No: 19

is the probability that a program is operating according to
requirements at a given point in time.

» Availability
» Reliability

» Usability

» Security
Question No: 20

enhance the product feature set by replacing a product with
a newer version of the same product.

» Upgrade
» Re-Engineering




AL-JUNAID TECH INSTITUTE

» Update

» Deployment

Question No: 21

The equation to find out the Availability of software is:
» Availability = ((MTTF / MTBF) x 100

» Availability = (MTTF / MTBF) / 100

» Availability = (MTTF + MTBF) / 100

» Availability = (MTTF - MTBF) / 100

Question No: 23

The software reengineering is a activity.
» Non-trivial

» Code

» Out dated

» Document

Question No: 24

A Software Requirement Specification (SRS) is traced if the
of requirements is clear.

» Origin Page 133
» Quality

» Standard

» Grammar

» Started

Question No: 27

are used by the development as a staging mechanism for
functionality including regular builds.

» Internal releases
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» External releases
» Major releases
P Feature releases
Question No: 28

are mechanisms that lead to prudential quality problem
before it occur or its rapid detection it introduced.

» Mistake-Proofing

» Mistake-Profiling

» Mistake-Provoking

» Mismanagement-Proofing
Question No: 29

Version Control discusses about:

» How does an Organization control changes before and after
installation released to a customer.

» How the resources will be assigned to tasks in work breakdown
structure (WBS).

» How the test cases will be executed before deploying each release.
» How many feature will be included in software.
Question No: 30

Which of the following is NOT one the tasks includes in Software
Configuration Management.

» Test Case development
» Version Control

» Configuration Auditing
» Change Control
Question No: 31

error is most costly to fix.
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» Requirement
» Design
» Implementation
» Testing
Question No: 32
analysis is the first step in the reengineering process.
» Inventory
» Code
» Database
» Document

Question No:32
Change Control process addresses the important question of:
who has the responsibility for approving and ranking changes (Page 121)
Question No: 33

are mechanisms that lead to prevention of potential quality
problem before it occurs or its rapid detection if introduced.
Mistake-Proofing (Page 117)
Question No 34
is an analysis technique which can be used to predict the chain
of events that can cause hazards.
Fault Tree Analysis (Page 117)

Question No 35

The goal of is to manage and control change.
Software Configuration Management (Page 119)
Question No 36

The reliability of a software can be determined by “MTBF”” which stands for

Mean Time Between Failure (Page 116)

Question No 37

Legacy system migration howeverisa _ task and there are a
number of risks involved that need to be mitigated.

Easy (Page 134)
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Question No 38
errors are most costly to fix.
Requirement (Page 127)

Question No 39

1s a quality assurance process used to reduce defects by avoiding
or correcting mistakes in early design and development phases.
Defect Removal (Page 69)
Question No 40
Poka Yoke is a Japanese term and it means:
Mistake Proofing (Page 118)
Question No 41
A/An is used to fine tune the product by fixing minor product
defects.
Update
Question No 42

1s a quality assurance process used to reduce defects by avoiding
or correcting mistakes in early design and development phases.
Defect Removal
Question No 43

are mechanisms that lead to prevention of potential quality
problem before it occurs or its rapid detection if introduced.
Mistake-Proofing (Page 117)
Question No 44
Which of the following is NOT one of the tasks included in Software
Configuration Management:

Test Case development........... Page 121

Question No 45

‘CCB’ decides whether to allow or deny a change request, it stands for
Change Control Board............. Page 124

Question No 46

Mean Time Between Failure (MTBF) can be calculated by
MTBF=MTTF+MTTR............. page 116

Question No 47

The goal of 1s to manage and control change.
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Software Configuration Management ......... Page 119

Question No 48

Software configuration management tasks include Identification, Version
Control, Change Control, Configuration Auditing and _
Reporting............. 121

Question No 49

Poka Yoke is the name of a :

Quality Assurance(QA) technique.............. Page 118
Question No 50

Normally the compound number, used for release version numbering, is of
the format:

XYZ

Question No 51

The goal of software development is to develop software on time and
on budget, that meets customers’ real needs.

Quality ......... Page 127

Question No 52
Configuration Status Reporting (CSR) reports on:
A) What happened?

B) Who did it?
C) When did it happen?

D) All of the given options

Question No 53

The information items defined by Engineering Change Order (ECO)
include:

A) Criteria for review and audit

B) Work breakdown structure
C) The project Task Network
D) The change control test case
Question No 54

is one of the techniques to prepare project schedule once we
have defined "task network".
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A) Program evaluation and review techniques (PERT)

B) Critical Communication path method (CCPM)

C) System resource negotiation method (SRNM)
D) Strategic Schedule Development Technique (SSDT)

Question No 55
CPM stands for:
A) Critical Project Measure

B) Critical Path Method
C) Common Project Measure
D) Critical Planning Model

Question No 56
BAC stands for:

A) Budgeted Analysis Cost
B) Budget and Cost
C) Budget at compilation

D) Budget at Completion
Question No 57

The third digit (i.e. "Z'"") of the release version number format is called:
A) Major Release Number

B) Feature Release Number
C) Defect Repair Number
D) None of the given options
Question No 58

The equation to find out the Avaliability of software is:
A) Avaliability=(MTTF x MTTBF)/100

B) Avaliability=(MTTF / MTTBF)/100
C) Avaliability=(MTTF + MTTBF)/100
D) Avaliability=(MTTF - MTTBF)/100
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Question No 9
Schedule Performance Index (SPI) is equal to:
A) BCWP/BCWS

B) BCWP*BCWS
C) BCWP+BCWS
D) BCWP-BCWS

Question No 60
Following are effective guidelines for Review EXCEPT:
A) We need to review the product not the producer

B) Be sensitive to personal egos
C) Errors should be pointed out gently
D) Tone should be high and strict

Question No 61
The basic idea behind Software configuration management is:
A) To manage and control the change

B) To efficiently allocate the resources
C) To properly manage status reporting

D) None of the given options
Question No 61:

enhances the product feature set by replacing a product with a
newer version of the same product.

» Update

» Deployment
» Re-Enjoining
» Upgrade

Question No 62:
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Which of the following is NOT one of the possible values of “status”
attributes of requirements?

» Verified

» Received
» Approved
» Proposed

Question No 63:
Which of the following the Not one of the attributes of requirements?

» Received by

» Created by

» Creation Date

» Requirements ID

Question No 64:

examine the ways in which failure result in condition that can lead to
mishap.

» Software Usability

» Software Availability
» Software Portability
» Software Safety

Question No 65:

Which of the following is not one of the responsibilities of configuration
Audit team?

» To verify that a FTR has been conducted to assess technical correctness
» To verify that all related DCI’s been properly updated.

» To verify that all the change requests are deleted after implementation
» To verify that DE standards have been properly applied.

Question No 66:
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In a review the should be pointed our gently and the tone should be

loose and constructive.

» Inputs

» Outputs

» Conditions
» Errors

Question No 67:

A Quantitative quality measuring techniques that helps to uncover root cause
for and error and then work on to fix what was traced is called

» Non-Statistical Software Quality Assurance
» Formal Techniques review

» Walkthrough NOT SURE
» Statistical Software Quality Assurances

Question No 68:

A/An is used to fine tune the product by fixing minor product
defects.
» Deployment

» Upgrade
» Enhancement
» Update

Question No 69:

Which of the following is an example of Software Configuration Item (SCI):?

> Reusability
> Test Case and Integration Plan
» Business Plain

> Requirements Plan

Question No 70:
Which of the following is NOT an example of Software Configuration Item (SCI):?

» Test Case
> Test Case and Integration Plan
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» Design specification
> None

Question No 71:

If is not handled properly may create certain problem like
identification and tracking. Version and software delivery related problem.

» Process Implement
» Process Management

» Changes Chaos
» Change documentation

Question No 72:

If the version of a release changes from 1.0.0 to 2.0.0.what will you conclude
about new release(having version 2.0.0)

» There were major changes in functionality
» Bugs in previous functionality was removed
» There were no changes in the functionality
» There were partially change in functionality

Question No 73:
Earned Value Analysis (EVA)isa___ technique for assessing the progress of a project
» Qualitative
» Quantitative
> Subjective
> None

Question No 74:
The basic idea behind Software configuration management is:
» To manage and control the change
» To efficiently allocate the resources
» To properly manage status reporting
> None

Question No 75:
Following are effective guidelines for Review EXCEPT
» We need to review the product, not the producer
> Be sensitive to personal egos
> Errors should be pointed out gently
» Tone should be high and strict
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Question No 76:
if :
E = Errors found before shipment
D = Errors found during operation
Then Defect Removal Efficiency (DRE) is equal to:
> DRE =E + (E+D)
> DRE = E-(E+D)
> DRE = E*(E+D)
> DRE =E/(E+D)
Question No 77:
In order to use the PERT and CPM, which one of the following is NOT required?
» Decomposition of tasks - also known as the work breakdown structure (WBS)
» Teams communication mode details
> Estimation of effort
» Interdependencies

Question No 74:
If an error related to requirements is identified in testing phase, this error will be
considered as an error of_____phase

> Requirement

» Design

» Code

» Testing

Question No 75:
Quality cost may be delivered into costs associated with:
» Prevention, appraisal and failure
» Customers, developers and maintenance
» Builds, releases and products
» Bugs, errors and reports

Question No 76:
Poka-Yoke is the name of a
> QA technique
> Japanese dish
> ldiom
> None

Question No 77:
Configuration Auditing deals with:
» Ensuring that Resources have been allocated properly
» Ensuring that changes are implemented parallel with SDLC framework activities
> Ensuring that the changes have been implemented properly
> All of the given
Question No 78:
FTR stands for:
« Feasibility of technical requirement
o Fetched Technical Requirement
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e Formal Technical Review
« None

Question No 79:
A Software Requirement Specification is traced if the of its requirements is clear.

e Quality

« Slandered
e Origin

e« None

Question No 80:

Version Control discusses about:
> How does an organization control changes before and after software is released

to a customer
> How the resources will be assigned to tasks in work breakdown structure (WBS)
> How the test cases will be executed before deploying each release.
> All of given

Question No 81:
The implemented requirement has been___ through the selected approach, such as
testing or inspection.

> Verified

> Deleted

> Approved

> None

Question No 82:

The Software reengineering isa____ activity.
Code

Out dated

Document

Non-trivial

Y V V V

Question No 83:
Which of the following is NOT an example of Software Configuration Item (SCI):
> Test Case
> Integration Plan
> Design specification
> None

Question No 84:

Mean Time Between Failure (MTBF) can be calculated by:
> MTBF = MTTF + MTTR
> MTBF = MTTF - MTTR
> MTBF = (MTTF/MTTR)*100




AL-JUNAID TECH INSTITUTE

> MTBF = (MTTR/MTTF)*100

Question No 85:
__software development is itself risky as changes to one part of the system
inevitably involve further changes to other components.

> Forward

> Reverse

> Old

> New

Question No 86:
Program is restructured___ the reverse engineering phase. In this case we modify
source code and data in order to make it amenable to future changes.

> After

> None

> Along with

> Before

Question No 87:
___Managers look at the system from the angle that does the system and associated
business process make an effective contribution to the business goal?

> Senior
> T
> None
> Line

Question No 88:

__user assess the system from the perspective of how effective do they find the
system in supporting their business processes and how much of the system
functionality is used.

e Senior
e IT

e Line

e End

Question No 89:
A system is considered to be a legacy system if it has been in operation for___ years.
A legacy system has many components.

e Less than seven

e Many

e More than two

e Less than ten

Question No 90:

Legacy system migration, however, is an easy task and there are a number of risks
involved that need to be mitigated

e Simple
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e Crucial
¢ None
e Easy

Question No 91:

engineering does not simply create a modern equivalent of an older program,
rather new user and technology requirements are integrated into the reengineering
effort

e Forward
e None

e Reverse
e BPR

Question No 92:
Which of the following the NOT one of the attributes of requirements.
e Requirement ID
e Creation Date
e (reated By
e Received By
Question No 93:
If the version of a release changes from 1.0.0 to 2.0.0 what will you conclude about
new release (having version 2.0.0)
e There was no change in functionality
e There was major change in functionality
e There was partial change in functionality
e Bugs in previous functionality were removed
Question No 95:
Which of the following is NOT one of the tasks included in Software Configuration
Management.
e Version Control
e Configuration Auditing
e Test Case development
e Change control
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Question No: 1 ( Marks: 1) - Please choose one

A law affirming that to continue after a certain level of performance has been reached will result in a decline in

effectiveness. This law is know as

» Law of Diminishing returns click here for detail
» Law of effectiveness

» Law of Saturation

» Law of Marketing returns

Question No: 2 ( Marks: 1) - Please choose one
IS not the construction part of software development activities.

» Requirement gathering

» Testing

» Configuration Management (Page 8)
» Coding

Question No: 3 ( Marks: 1) - Please choose one
Basic project management process are established at level of CMM

» Chaotic

P Initial

» Level 1

» Repeatable (Page 12)
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Question No: 4  ( Marks: 1) - Please choose one
The projects usually don’t fail due to

» ambiguous/incomplete requirements

» changing customer requirements

» the fact that company was not CMM certified (Page 28 - 29)
P failure in project management

Question No: 5  ( Marks: 1) - Please choose one

is a team organization where there is no permanent leader and task coordinators are
appointed for short duration. Decisions on problems and approach are made by group consensus and
communication among team is horizontal.

» Democratic decentralized (DD) (Page 32)
» Controlled decentralized (CD)

» Synchronous paradigm (SP)

» Controlled centralized (CC)

Question No: 6  (Marks: 1) - Please choose one
Which of these is not a valid reason for measuring software processes, products, and resources?

» to price them Click here for detail
» to improve them

» to characterize them

» to evaluate them

Question No: 7 ( Marks: 1) - Please choose one
Integrity can be measured by the following formula

» integrity= (1-threat) x (1-security)

» integrity= ) (1+threat) + (1-security)

» integrity= > [(1-threat) x (1-security)] (Page 69)
» integrity= > (1-threat) - (1-security)

Question No: 8  (Marks: 1) - Please choose one
The rapid application development model is

» Another name for component-based development.

» A useful approach when a customer cannot define requirements clearly
» A high speed adaptation of the linear sequential model. (Page 19)
» All of the given
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Question No: 9  ( Marks: 1) - Please choose one
An is a user identifiable group of logically related data or control information maintained
within the boundary of the application

» Internal logical file (ILF) (Page 42)
» External Interface file (EIF)

» External input

» External Query

Question No: 10  ( Marks: 1) - Please choose one
When more than one user interpret the same requirement in different ways then we can say that the
requirements are

None of the given

Incomplete

Ambiguous Click here for detalil
Incorrect

Question No: 11 ( Marks: 1) - Please choose one
Testing and Software Quality Assurance activities are exactly similar activities with different names

True
False (Page 69)

Question No: 12 ( Marks: 1) - Please choose one
If an error related to requirements is identified in testing phase, so this error will be considered as an error in
phase.

» Design

» Code

» Requirement
» Testing

Question No: 13 ( Marks: 1) - Please choose one
Usually the performance of the organization change over-night.

» True
» False Click here for detail
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Question No: 14  ( Marks: 1) - Please choose one
Following are the implicit requirement(s) of software?

» Efficiency

» Ease of use

» Maintainability

> All of the given (Page 106)

Question No: 15  ( Marks: 1) - Please choose one
If an error related to requirements is identified in Coding, so this error will be considered as an error in
phase.

» Design

» Code

» Requirement
» Testing

Question No: 16  ( Marks: 1) - Please choose one
While developing the software if the bug is caught then it is termed as

» Error

» Defect (notsure)
» Fault

» Mistake

Question No: 17  ( Marks: 1) - Please choose one
Following are the types of Formal Technical Reviews except

» Inspection
» JAD (Page 110)
» Walkthrough

Question No: 18  ( Marks: 1) - Please choose one
The Review participants should not focus on

» Work product

» Weaknesses of the developer (Page 113)
» Time lines

» Review agenda
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Question No: 19  ( Marks: 1) - Please choose one
Review meeting is attended by the following except

» Review leader

» All reviewers

» CEO (Page 112)
» Product Producer

Question No: 20  ( Marks: 1) - Please choose one
Which statement is true in the light of Pareto principle?

» 80% of defects are caused by 20 % of mistakes (Page 114)
» 20% of defects are caused by 80 % of mistakes

Question No: 21  ( Marks: 1) - Please choose one
Reliability and Safety are same concepts with respect to software quality

» True (Page117)
» False

Question No: 22 ( Marks: 1) - Please choose one
The prevention of defects being injected into the software can help in decreasing the cost of software.

True
False

Question No: 23 ( Marks: 1) - Please choose one
Poka Yoke is the name of a

» Japanese dish

» QA technique (Page 118)
» Idiom

» None of the given

Question No: 24  ( Marks: 1) - Please choose one
If a new version of a product is released by fixing the bugs in the previous release then it is termed as

» Product Update (Page 122)
» Product Upgrade

» Defect Removal

» Product Performance
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Question No: 25  ( Marks: 1) - Please choose one
The Evolution Graph signifies the

» version relationship (SE-PRESSMAN, page 260)
» baseline of a particular release

» change control activity

P all of the given

Question No: 26 ( Marks: 1) - Please choose one
In the software development life cycle, soon the defect is detected will results in

increase in cost of software
decrease in software cost
both a and b are correct

Question No: 27  ( Marks: 1) - Please choose one
testing verifies the correct implementation of internal units, structures and relationship among
them.

Black box
White box click here for details
Gray box

Question No: 28  ( Marks: 1) - Please choose one
The template for organizing SRS given by American Department of Defense and NASA should be used for

» none of the given

» large and complex projects
» small project

» medium size projects

Question No: 29  ( Marks: 1) - Please choose one
If you know the relationship between the use cases, classes, GUIs, Test cases and other artifacts then we can
say thatrequirements are traceable in that project.

» True
» False (Page 133)
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Question No: 30  ( Marks: 1) - Please choose one
There may be one or more GUIs that are part of any good software but may not satisfy any requirement

» True
» False

Question No: 31 ( Marks: 1) - Please choose one
Following are the components of a Legacy system except:

P business processes

» system hardware

» marketing (Page 134)
» application software

Question No: 32  ( Marks: 1) - Please choose one
There are many reasons for which the legacy system become difficult to maintain EXCEPT

» Language in which system was developed become obsolete

P lack of consistency as different parts of the system have been developed by different teams
» None of these

» No documentation is available (Page 134)

Question No: 33  ( Marks: 1) - Please choose one
In , new user and technology requirement can also be integrated into the re-engineering effort.

» Backward re-engineering

» Forward re-engineering (Page 140)
» Business Engineering

» Business Process Engineering

Question No: 34  ( Marks: 1) - Please choose one
Large classes reduces

» Cohesion (Page 143)

» Coupling

» Consistency

» Chains

Question No: 35 ( Marks: 1) - Please choose one
Level is the lowest capability level of CMMI in Continuous representation
> 1
» 0 (Page 169)
> 5
» 6
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Question No: 36 ( Marks: 1) - Please choose one
In representation of CMMI model, consideration is given to improve selected processes areas.

» Staged (Page 169)
» Continuous

Question No: 37  (Marks: 1) - Please choose one
Empirical models are statistical models and are based upon historic data

True (Page 81)
False

Question No: 38  ( Marks: 1) - Please choose one
Error tracking provides a quantitative means of assessing the quality of the individuals implementing a software
product.

» True
» False

Question No: 39  ( Marks: 1) - Please choose one
There are tools available in the market for project tracking. These tools can automatically track and manage the
project replacing the need of any human being as a Project Manager.

» True
» False

Question No: 40  ( Marks: 1) - Please choose one
Two tools for computing critical path and project completion times from activity networks are

» CPM and PERT (Page 100)
» DRE and SQA

» FPand LOC

» ASD and BSD
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FINALTERM EXAMINATION
Spring 2010
CS605- Software Engineering Il (Session - 1)

Question No: 1 ( Marks: 1) - Please choose one
In order to measure the design quality, if the frequency of ripple defects is too large, then it means that there is
tight coupling and hence the

» design is maintainable

P design is not maintainable (Page 79)
» design has completed

» none of the given

Question No: 2 ( Marks: 1) - Please choose one
In , there is both vertical and horizontal communication.

Controlled decentralized (CD) Page 32
Democratic decentralized (DD)

Controlled centralized (CC)

Synchronous paradigm (SP)

Question No: 3 ( Marks: 1) - Please choose one
The only reason for an estimate to be unreliable is lack of experience related to the application on the part of the
estimator.

» true
» false click here for detail

Question No: 4  ( Marks: 1) - Please choose one

A consideration of software scope must include an evaluation of all external interfaces.
» true (Page 80)

» false

Question No: 5  ( Marks: 1) - Please choose one
Software quality is conformance to

Explicitly stated functional and non functionasl requirements (Page 106)
Explicitly documented developement standrads

Implicit characteristics that all the professional software are expectd to have

All of the given options
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Question No: 6  ( Marks: 1) - Please choose one
The boundary time defines the following parameter(s) for a project

the latest time for task initastion before the minimum project completion time is delayed
The earliest finish

The latest finish

All of the given options (Page 100)

Question No: 7 ( Marks: 1) - Please choose one
Quality is the compliance of software to implicit and explicit quality factors. Identify the explicit requirement
from the following:

» Maintainability

» Compliance with CMMI  (Page 106)
» Ease of use

» Efficiency

Question No: 8  ( Marks: 1) - Please choose one
Following are the benefits of conducting review except

» Help in finding the size of the project

» Helps in verifying the quality of product

» Help in identifying where improvement is required.
» Helps in identifying the bugs in the work product

Question No: 9  ( Marks: 1) - Please choose one
Mean Time To Repair (MTTR) is the

» Time when system remained unable for usage
» Time taken to fix the error

» Time taken to repair the software (Page 116)
» All of the given options are correct.

Question No: 10  ( Marks: 1) - Please choose one
In order to use the Pert and CPM, which one of the following is not required?

Decomposition of tasks - also known as the work breakdown structure (WBS)
Teams communication mode detail  (Page 100)

Estimation of effort

inter dependencies
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Question No: 11  ( Marks: 1) - Please choose one
SCM is the requirement of the level(s) of CMM

» First
» Second and later
» Third and later
» Only Second (Page 119)

Question No: 12 ( Marks: 1) - Please choose one
We can include following items during configuration item identification:

» User Manuals and Documentations

» Source Code

» Software Requirement Specifications

» All of the given choices are correct (Page 120)

Question No: 13 ( Marks: 1) - Please choose one
CPM stands for

critical project Measure

Critical Path Method (page 100)
Common Project Measure

Critical Planning Model

Question No: 14 ( Marks: 1) - Please choose one
Software re-factoring is a process in which

External behavior of the system does not change

Internal behavior of the system does not change

Design of the software changes

Architecture of the software changes Click here for detail

Question No: 15  ( Marks: 1) - Please choose one
The Change Control Authority does not have the rights to permit to bring the change in the software

» True
» False (Page 124)

Question No: 16  ( Marks: 1) - Please choose one
Check in and check out is actually one and the same process with two different names

» True
» False (Page 124)
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Question No: 17  ( Marks: 1) - Please choose one
There could be multiple GUIs to satisfy one requirement

» True (Page 37)
» False

Question No: 18  ( Marks: 1) - Please choose one
is the process of Design recovery. At this stage the documentation of the overall functionality

is created.

» Database Engineering

» Reverse Engineering (Page 139)
» Refactoring

» Forward Engineering

Question No: 19  ( Marks: 1) - Please choose one
In code restructuring, we do not change the functionality of the code
» True (Page 139)

» False

Question No: 20  ( Marks: 1) - Please choose one

Earned Value Analysis (EVA) is a technique for assessing the progress of a project.
Select correct option:

Qualitative

Quantitative (page 102)

Subjective

None of the given options

Question No: 21 ( Marks: 1) - Please choose one
A process is “a set of logically related tasks performed to achieve a defined business outcome”.

» Business (Page 141)
» Software

» CMM

» ISO

Question No: 22 ( Marks: 1) - Please choose one
Software Refactoring is a process in which

» External behavior of the system does not change (Page 142)
» Internal behavior of the system does not change

» Design of the software changes

» Architecture of the software changes
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Question No: 23 ( Marks: 1) - Please choose one
The formal methods model of software development makes use of mathematical methods to

P define the specification for computer-based systems
» all of the given click here for detail

» develop defect free computer-based systems

» verify the correctness of computer-based systems

Question No: 24  ( Marks: 1) - Please choose one
Which one of the following describes the data and control to be processed, function, performance, constraints,
interfaces, and reliability?

» Product Quality

> Software scope estimation (Page 80)
» Resources requirements

» Time requirements

Question No: 25 ( Marks: 1) - Please choose one
A significant SQA plan, among others, should include:
Select correct option:

Resources required for project (Page 177)

Error tracking procedures

Phases required in application development process
None of the given options

Question No: 26 ( Marks: 1) - Please choose one
The software plan is not a static document, it is frequently adjusted to make the project appear on track to meet
all deadlines and quality targets.

» True Click here for detail
» False

Question No: 27  ( Marks: 1) - Please choose one
The projects are classified into following categories except

» New application development

» Reengineering projects

» Concept development projects

» Marketing Development Projects (Page 96)

Question No: 28  ( Marks: 1) - Please choose one
The processes at ——— is focus on continually improving process performance through both incremental and
innovative technological changes/improvements.
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» Level 5 Click here for detail
» Level 1
» Level 4
» Level 3

Question No: 29  ( Marks: 1) - Please choose one

Quantitative process-improvement objectives for the organization are established, continually revised to reflect

changing business objectives at ——.

» Level 3
» Level 2
» Level 5 Click here for detail
» Level 1

Question No: 30  ( Marks: 1) - Please choose one
Reliability of a software is a

» functional requirement

» non-functional requirement Click here for detail
» Design Requirement

» None of the given

FINALTERM EXAMINATION
Spring 2010
CS605- Software Engineering Il (Session - 1)

Question No: 1 ( Marks: 1) - Please choose one
Which of the following is NOT one of the degrees of rigor?

Casual
Structured
Strict

TSS (Page 66)
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Question No: 2 ( Marks: 1) - Please choose one

Build and Fix model is a type of software development activity.
» Mathematical

» Perfect

» Haphazard Click here for detail

» Planned

Question No: 3 ( Marks: 1) - Please choose one
Three categories of risks are

Business risks, personnel risks, budget risks

Project risks, technical risks, business risks (Page 86)
Planning risks, technical risks, personnel risks
Management risks, technical risks, design risks

Question No: 4 ( Marks: 1) - Please choose one
MTTC is the abbreviation of

» measured time to change

» mean time to collaborate

» mean time to change (Page 68)
» measure time to cope

Question No: 5 ( Marks: 1) - Please choose one

While creating matrix for a set of projects, data should be collected that belongs to a similar domain
» true (Page 72)

» false

Question No: 6 ( Marks: 1) - Please choose one
is one of the techniques to prepare project schedule once we have defined "task network"

Program evaluation and review techniques (PERT) (Page 100)
Critical Communication path method (CCPM)

System resource negotiation method (SRNM)

Strategic Schedule Development technique (SSDT)

Question No: 7 ( Marks: 1) - Please choose one
While managing the historical data, we should consider the following except

» Data should be collected only from scientific projects and applications (Page 72)
» Data should be collected from many projects

» Data should be consistent

» Correct data should be taken
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Question No: 8 ( Marks: 1) - Please choose one
Quality costs may be divided into costs associated with

» prevention, appraisal, and failure  click here for detail
» people, process, and product

» customers, developers, and maintenance

» all of the given

Question No: 9 ( Marks: 1) - Please choose one
When a software is delivered to a client and then client reports the bug in it then that bug is termed as

» Error

» Defect click here for detail
» Mistake

» Fault

Question No: 10 ( Marks: 1) - Please choose one
FTR stands for:

Feasibility of technical requirement
Fetched Technical Requirement

Formal Technical Review (Page 109)
None of the given options

Question No: 11 ( Marks: 1) - Please choose one
SQA is an umbrella activity in which following activities are performed EXCEPT

Review

Testing

Project Planning
Inspection  (Page 177)

Question No: 12 ( Marks: 1) - Please choose one
Software configuration management is used to

» Manage change in the software (Page 119)
» Mange the financials accounts in an organization

» Manage the administration of company
» All of the given
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Question No: 13 ( Marks: 1) - Please choose one
Which of the following is not TRUE about "Error Tracking" ?

Error tracking can be used to estimate the progress of the project.

We track errors in work products to assess the status of a project.

Durint "Error Tracking™, we may also need the historical data from similar projects. (Page 104)
All of the given options.

Question No: 14 ( Marks: 1) - Please choose one
SQA is an activity in which testing is performed only
True

False (Page 177)

Question No: 15 ( Marks: 1) - Please choose one
Schedule Performance Index (SPI) is equal to
BCWP/BCWS (Page 102)

BCWP * BCWS

BCWP + BCWS

BCWP - BCWS

Question No: 16 ( Marks: 1) - Please choose one
BCWS for a task i will be equal to:

Risks appeared in task i

Effort (person-days etc) for task I  (Page 102)
Resource deficiency for task i

None of the given options

Question No: 17 ( Marks: 1) - Please choose one
if: E = Errors found before shipment D = Errors found during operation Then Defect Removal Efficiency
(DRE) is equal to:

DRE = E + (E+D)
DRE = E - (E+D)
DRE = E * (E+D)
DRE =E/(E+D) (Page 104)

Question No: 18 ( Marks: 1) - Please choose one

Quality assurance helps management in providing the necessary data about:
Product quality (Page 106)

Errors/bugs left

Errors/bugs highlighted

Defect reports
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Question No: 19 ( Marks: 1) - Please choose one
The progress on a project at any given point in time can be calculated by:

Adding all the BCWS till that point for all tasks (Page 102)
Multiplying all the BCWS till that point for all tasks

Adding BCWS and EVA for all tasks till that point

None of given options

Question No: 20 ( Marks: 1) - Please choose one
The process of rediscovering the software design is called

» Reverse Engineering (Page 139)
» Business Engineering

» Business Process Engineering

» Forward Engineering

Question No: 21 ( Marks: 1) - Please choose one
OCI stands for:

Output, Control and Input  Click here for detail
Overflow of Certain Inputs

Overflow of Certain Indexes

None of given options

Question No: 22 ( Marks: 1) - Please choose one

A redesigned business process must be prototyped before it is fully integrated into the business.

» False
» True (Page 141)

Question No: 23 ( Marks: 1) - Please choose one
Critical path defines:

The list of the resources that may be needed for future activities.

The chain of tasks that determines the duration of the project. (Page 100)
The list of the deficient resources, project is suffering from.

None of the given options.

Question No: 24 ( Marks: 1) - Please choose one
BAC stands for:

Budgeted Analysis Cost

Budget And Cost

Budget at compilation

Budget at Completion  (Page 102)
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Question No: 25 ( Marks: 1) - Please choose one
The first task in concept development project is to:

Determine the cost of the concept

Determine the resources required for the concept
Determine the scope of the concept (Page 99)
Determine the test cases for concept

Question No: 26 ( Marks: 1) - Please choose one
Milestone represents:

A predictable risk that may hit the project

An unpredictable risk that may hit the project

The Loss that organization may suffer due to risk

The defined target which you need to achieve Click here for detail

Question No: 27 ( Marks: 1) - Please choose one

Timeline chart is also known as the chart
» Gantt (Page 100)
» PERT

» FREE LANCE
» None of the given

Question No: 28 ( Marks: 1) - Please choose one
The more you refine the tasks, the more you can:

Estimate task with accuracy
Conclude about scope with accuracy
Schedule the project with accuracy
All of the given options

Question No: 29 ( Marks: 1) - Please choose one
In a complex system that will lead to much ........... code to write and maintain.

» More (Page 159)
» None of the given
» Less

» Meaningless
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Question No: 30 ( Marks: 1) - Please choose one
Which of the following is NOT one of the tasks in concept scoping:

Identify needs and benefits

Define desired output/control/input

Define the function/behavior

Identify the ambiguous requirements (Page 100)

FINALTERM EXAMINATION
Fall 2009
CS605- Software Engineeringll (Session - 1)

Question No: 1 (Marks: 1) - Please choose one
Defining a |[Task Network| helps in defining

The resources required for project

Third party tool required for project

Sequence in which activities will be performed (Page 99)
None of these

Question No: 2 (Marks: 1) - Please choose one
The first step in project planning is to

Determine the budget.

Select a team organizational model.

Determine the project constraints.

Establish the objectives and scope. (Page 80)

Question No: 3 (Marks: 1) - Please choose one
Function Point analysis is helpful in calculating the size of the software for

» Both client and software organization
» Software organization

» Client

» User (Page 38)
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Question No: 4 (Marks: 1) - Please choose one
The extent to which a program satisfies its specification and fulfills the customer’s mission objectives is said to
be achieving the

P Usability

» Efficiency

» Reliability

Correctness click here for detail

Question No: 5 (Marks: 1) - Please choose one
What activity/activities , we can perform to identify the needs and benefits of a task?

Establish project statement
Identify needs and project constraints
All of these

Question No: 6 (Marks: 1) - Please choose one
BCWS stands for:

Budgeted cost of whole System
Budgeted cost of work schedule (Page 102)
None of the given options

Question No: 7 (Marks: 1) - Please choose one
BCWP refers to:

Normalized value of budgeted cost

Overall expected cost of the project (anticipated cost)

Budgeted cost of work performed so far  (Page 102)

Overall cost of the project (calculated after completion of project)

Question No: 8 (Marks: 1) - Please choose one
Which statement is correct?

» The greater the dependency between the components the greater is coupling Click here for
detail

» The lesser the dependency between the components the greater is coupling

» The greater the dependency between the components the lesser is coupling

» None of the given
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Question No: 9 (Marks: 1) - Please choose one

In context of moving range and individual control charts, UNPL stands for:
Universal Natural Process Line

Universal Natural Process Limit

Upper Natural Process Limit  (Page 77)

Upper Natural Process Line

Question No: 10 (Marks: 1) - Please choose one
Effort required to test a program to ensure that it performs its intended function

Testability page (Page 68)
Bug fixing

Debugging

Security

Question No: 11 (Marks: 1) - Please choose one
The extent to which a program can be expected to perform its intended function with required precision is
called

Usability

Reliability (Page 67)
Portability

Maintainability

Question No: 12 (Marks: 1) - Please choose one
Review is a type of that helps preventing the bugs to move in the next stage of software
development

» Bug seeding tool
» Filter (Page 109)
» Alarm

Question No: 13 (Marks: 1) - Please choose one
help in finding the matrix to be stable or unstable

Control chart  (Page 75)
Directed Graph

Cyclic chart

Base line graph
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Question No: 14 ( Marks: 1) - Please choose one
Defect Removal Efficiency can be increased by

» By increasing the team member in a team

» Identifying the defect in early stages of development so that it may not be amplified
» Identifying the detect in the later stages of project

» By performing the testing activity only

Question No: 15 (Marks: 1) - Please choose one
give you a better insight into the state of the process or product

Metrics (Page 66)
Efficiency

Reliability

Usability

Question No: 16 (Marks: 1) - Please choose one
Determination of the ................... is a pre-requisite of all sorts of estimates, including, resources, time, and
budget.

software scope (Page 80)
software Risk

software Quality

software Management

Question No: 17 (Marks: 1) - Please choose one
Following are effective guidelines for Review except

» We need to review the product not the producer
P> Be sensitive to personal egos

» Errors should be pointed out gently

» Tone should be high and strict (Page 113)

Question No: 18 (Marks: 1) - Please choose one
Function/Test matrix is a type of

Interim Test report

Final test report
Project status report  click here for detail

Management report
wJ’ besd eJ: & 03y A
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Question No: 19 (Marks: 1) - Please choose one
Poka Yoke is Japanese term and it means

» Mistake Proofing (Page 118)
» Mistake Handling

» Mistake identification

» Mistake assurance

Question No: 20 ( Marks: 1) - Please choose one
we need to employ some statistical techniques and plot the result --------------- . This is known as statistical
control techniques.

Graphically (Page 74)
automatically

manually

personally

Question No: 21  (Marks: 1) - Please choose one
The extent to which a program satisfies its specifications and fulfills the customer’s mission objectivesis

Integrity

Reliability

Correctness (Page 67)
none of given

Question No: 22 (Marks: 1) - Please choose one
Which is not correct in the context of Poka-Yoke technique?

» Simple and cheap

» Sophisticated and expensive (Page 118)

» Part of Process

» Indication point should be near to the place where the problem occurred

Question No: 23 (Marks: 1) - Please choose one
Metrics to assess the quality of the analysis models and the corresponding software specification were
proposed

in 1993- 1999.

Ricado in 1993

Davis in 1990

Davis in 1993 (Page 71)
[
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Question No: 24 (Marks: 1) - Please choose one
If Configuration item identification is not identified, it is possible to control changes and establish records.

» False (Page 121)
» True

Question No: 25 (Marks: 1) - Please choose one
Incomplete Configuration identification documents may result in:

Defective Product

Higher Maintenance Costs
Schedule Product

Meet Software Quality

AB,C Click here for detail
B,C,D

A,B,.D

AB.,C.D

Question No: 26 (Marks: 1) - Please choose one
When an Item is baselined, it becomes frozen, here frozen means, that the item can be changed only by creating
an old version

» True (Page 72)
» False

Question No: 27 (Marks: 1) - Please choose one
The most important objective of any engineering activity is to produce high quality product with limited
resources and-----------=====-------

Time (Page 66)
Persons

Cost

Metrics

Question No: 28 (Marks: 1) - Please choose one
Extent to which access to software or data by unauthorized persons can be controlled and called

None of given
Efficiency

Reliability

Integrity  (Page 67)
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http://www.marcorsyscom.usmc.mil/sites/cmnav/cmnav/Configuration-Identification-Activity.asp

Question No: 29 ( Marks: 1) - Please choose one
Object un-lock is done by

» check in (Page 125)

» check out

» both check-in and check-out
» none of the given

Question No: 30 ( Marks: 1) - Please choose one
Requirements engineering is the basis of the contract between the developer and the client.

» True

» False Written as a contract between client and contractor

Question No: 31 (Marks: 1) - Please choose one
The amount of computing resources required by a program to perform its function is

Efficiency (Page 67)
Integrity

Reliability

None of given

Question No: 32 (Marks: 1) - Please choose one
Legacy system migration is usually hard. One important reason is that no proper documentation of the system is
available

» True
» False (Page 134)

Question No: 33 (Marks: 1) - Please choose one
While assessing a legacy system for further decision, one should decide the following about the supplier
» Is supplier still in existence?
» Is supplier still in business?
» Is supplier can provide support?
» All of the given (Page 137)

Question No: 34 (Marks: 1) - Please choose one
The application software is assessed on the basis of following factors except

» Documentation

» Understandability

» Code Refactoring (Page 137)
» Test data
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Question No: 35 (Marks: 1) - Please choose one
We modify the internal in code re-structuring

P interface

» design (Page 139)
P data structure

» functionality

Question No: 36 ( Marks: 1) - Please choose one
technique was initially developed for manufacturing processes in the 1920’s by Walter Shewart.
Upper Control Line

Control chart  (Page 75)
CMP

Quality

Question No: 37 (Marks: 1) - Please choose one
“A method requires lot of information from some other class” is a symptom of bad smell

» Data clumps

» Lazy class

» Feature envy (Page 143)
» Long Method

Question No: 38 (Marks: 1) - Please choose one
integrates system and software disciplines into single process improvement framework for
introducing new disciplines as needs arise.

» SEI

» CMMI Click here for detail
» CMM

» ISO

Question No: 39 (Marks: 1) - Please choose one
FAST is the abbreviation of

Facilitated Application Specification Technology

Facilitated Application Specification Technique (Page 80)
Facilitated Application Specialization Technique

None of the above option

é L»:l/ (’ J‘-J'J)')/rﬂ/;‘} i = e Jl gé V1Y ‘/“ s la:l‘/“
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http://www.myedupages.com/all-topics/206-software-engineering-ii/capability-maturity-model-integration-cmmi/451-capability-maturity-model-integration-cmmi

Question No: 40 (Marks: 1) - Please choose one
In measuring Software Process Quality by using control charts, if the gap between the defects reported and
defects fixed is increasing, then it means

The product is in unstable condition. (Page 78)
the product is ready for shipment

the product is in stable condition.

None of the above

Question No: 41 (Marks: 1) - Please choose one
Although there are many different models developed by different researchers for estimation, all of them share
which one of the following basic structure

» E=3.2 (KLOC)1.05

> E=A+B*(ev)C (Page8l)
» E = [LOC x B0.333/P]3 x (1/t4)
» none of the given

Question No: 42 (Marks: 1) - Please choose one
A is a user recognizable subgroup of data elements within an ILF or EIF

» Record element type (RET) (Page 46)
» Data Element Type

» External Input

» External Query

Question No: 43 (Marks: 1) - Please choose one
This chart is then used to develop the individual control chart is called statistical control techniques.

Yes (Page 77)
No

Question No: 44 (Marks: 1) - Please choose one
Any delay in path makes the whole project delayed.

» Logical

» Neural

» Physical

» Critical  Click here for detail

S 2081 o et §2E L
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http://www.tutor2u.net/business/production/critical-path-analysis.htm

Question No: 45 (Marks: 1) - Please choose one
The responsibilities of a Project Manager does not include

» Make a schedule of project

» Allocate tasks to the resources
» Monitoring the tasks

» All these options (Page 28)

Question No: 46 ( Marks: 1) - Please choose one
Subgroups are those that the user has the option of using one or none of the subgroups
during an elementary process.

» Optional (Page 46)
» Mandatory

» None of the Given
» RET

Question No: 47 (Marks: 1) - Please choose one
Process discipline is unlikely to be rigorous, but where it exists it may help to ensure that existing processes are
maintained during times of stress and this is done at CMM level --------- .

> 1
> 4
> 3
» 2 (Page172)

Question No: 48 (Marks: 1) - Please choose one
Which one of the following activities does not belong to Risk Mitigation, Monitoring, and Management Plan?

Risk Projection (Page 89)

Risk Mitigation

Risk avoidance

Risk Management and Contingency Planning

Question No: 49 (Marks: 1) - Please choose one
Which one of the following principles/techniques is NOT software projects scheduling?

Interdependency identification

Time allocation

Effort validation

Function point analysis (Page 93)
Milestone definition
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Question No: 50 ( Marks: 1) - Please choose one
With a complex class you have to move data and methods around in small pieces to avoid errors, it seems slow
but it is the because you avoid debugging

» Quickest (Page 163)
» Problem

» None of the given

» Slowest

FINALTERM EXAMINATION
Fall 2008
CS605- Software Engineeringll (Session - 1)

Question No: 1 (Marks: 1) - Please choose one
The purpose of earned value analysis is to

» determine how to compensate developers based on their productivity

» provide a quantitative means of assessing software project progress (Page 102)
» provide a qualitative means of assessing software project progress

P set the price point for a software product based on development effort

Question No: 2 (Marks: 1) - Please choose one
The RMMM plan assists the project team in developing strategy for dealing with risk. In this context, an
effective strategy must consider:

» Risk avoidance

» Risk monitoring

» Risk management and contingency plan
» All of the given choices (Page 89)

Question No: 3 (Marks: 1) - Please choose one
The component-based development model is

» only appropriate for computer hardware design.

» not able to support the development of reusable components.

» dependent on object technologies for support. (SE-PRESSMAN, 70)
P not cost effective by known quantifiable software metrics.

e bW Oisass
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Question No: 4 (Marks: 1) - Please choose one
Which is used to determine the most viable option for cost estimation when the information in the
“Decision tree” is complete.

E =32 (KLOC) **
Expected cost = (path probability), x (estimated path cost)  (Page 83)
Expected cost = (path probability), x (estimated path cost)

Question No: 5 (Marks: 1) - Please choose one
After building the Decision Tree, following formula is used to find the expected cost for an option. Choose the
correct formula:

Expected Cost= (path probability)i * (estimated path cost) (Page 83)
Expected Cost= (path probability)i / (estimated path cost)
Expected Cost= (path probability)i + (estimated path cost)
Expected Cost= (path probability)i - (estimated path cost)

Question No: 6 (Marks: 1) - Please choose one
Degree of uncertainty that the product will meet its requirements and be fit for its intended use is the

Cost risks

Schedule risks

Performance risks (Page 87)
None of the given choices

Question No: 7 (Marks: 1) - Please choose one
Every task or group of tasks should be associated with a project ------------ y

Schedule
Member
Manager
Milestone  (Page 93)

Question No: 8 (Marks: 1) - Please choose one
Every task should be assigned to a specific team ------------- )

» Member  (Page 93)
» Manager

» Organizer

» None of the given

e Bloe) AELS 6
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Question No: 9 (Marks: 1) - Please choose one
Which one is not the Software project planning activity carried out by the project manager for estimation?

» Software scope estimation
» Resources requirements
» Time requirements

» Product Quality (Page 80)

Question No: 10 ( Marks: 1) - Please choose one
Configuration Item identification involves:

» Identifying the structure of the s/w system
» Uniquely identify individual components
» Uniquely identifying various revisions

» All of the given

Question No: 11 (Marks: 1) - Please choose one
Incomplete Configuration identification documents may result in:

» Schedule Product

»all of the given choices are correct  Click here for detail
» Defective Product

» Higher Maintenance Costs

Question No: 12 (Marks: 1) - Please choose one
Degree of uncertainty that the product will meet its requirements and be fit for its intended use is the
» Cost risks
» Schedule risks
» Performance risks  (Page 87)
» None of the given choices

Question No: 13 (Marks: 1) - Please choose one

Proactive risk management philosophy is also some times termed as Indiana Jones school of risk management
> true
» false (Page 84)

Question No: 14 (Marks: 1) - Please choose one
Software Availability can be calculated by the following equation:

» Availability = (MTTR/MTTF) x 100
» Availability = (MTBF/MTTR) x 100
» Availability = (MTTF/MTBF) x 100 (Page 116)
» Availability = (MTBF/MTTF) x 100
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http://www.marcorsyscom.usmc.mil/sites/cmnav/cmnav/Configuration-Identification-Activity.asp

Question No: 15 (Marks: 1) - Please choose one

Phase Index can be calculated by the help of the following formula, where

Ei — the total number of errors uncovered during the ith step in the SE process
Si — number of serious errors

Mi — number of moderate errors

Ti — number of minor errors

PSi — product size at the ith step

ws, wm, wt — weighting factors for serious, moderate, and minor errors

» PIi = ws(Si/Ei) + wm(Mi/Ei) + wt(Ti/Ei) (Page 115)
» PIi = ws(Si/Ei) + wm(Mi/Mi) + wt(Ti/T)

» PIi = ws(Si/Ei) + wm(Mi/Mi) + wt(Ti/Ei)

» PIi = ws(Si/S) + wm(Mi/M) + wt(Ti/E)

Question No: 16 (Marks: 1) - Please choose one
The higher the Error Index, the higher will be the Defect Removal Efficiency

» True (Page 115)
» False

Question No: 17 (Marks: 1) - Please choose one
The goal of quality assurance is to provide management with the data needed to determine which software
engineers are producing the most defects.

» true
» False Click here for detail

Question No: 18 (Marks: 1) - Please choose one
From the following listed software development Model, which one is an object oriented model

» Classical life cycle model

» Fountain model (Page 23)
» Spiral model

» Waterfall model

Question No: 19 (Marks: 1) - Please choose one
The prototyping model of software development is

P a reasonable approach when requirements are well defined.

» A useful approach when a customer cannot define requirements clearly. Click here for detail
» the best approach to use for projects with large development teams.

» a risky model that rarely produces a meaningful product.
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http://highered.mcgraw-hill.com/sites/0072853182/student_view0/chapter26/multiple_choice_quiz.html
http://highered.mcgraw-hill.com/sites/0072853182/student_view0/chapter3/multiple_choice_quiz.html

Question No: 20 ( Marks: 1) - Please choose one
Which one of the following does not belong to a strategy for dealing with risk?

Risk avoidance
Security risk assessment (Page 89)

Risk monitoring
Risk management and Contingency planning
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CS605 — Solved Quizzes & MCQs

Question No: 1 of 10 (Marks: 1) - Please choose one
A entity is the one which have any ----------- in the problem domain without some other entity.

Strong, Role*

All of the given

Weak, Function

None of the Given (Page 47)

Ref: - A weak entity is the one which does not have any role in the problem domain without some other entity

Question No: 2 0of 10 (Marks: 1) - Please choose one
ILF is a --------------- identifiable group of logically control informations ------------- the boundary of the
application.

user, within (Page 42)
user, without

All of the given

user, along

Question No: 30f 10 (Marks: 1) - Please choose one

Several entities are always created -------------- and deleted together then this is a strong indication that they
should be grouped into ---------- logical file/files.
Together, Single (Page 48)

Together, Multiple
Together, Double
All of the given

Question No: 4 of 10 (Marks: 1) - Please choose one
Which of these software characteristics are used to determine the scope of a software project?
» context, lines of code, function
» context, function, communication requirements
» information objectives, function, performance (Page 34)
» communications requirements, performance, information objectives

Question No: 50f 10 (Marks: 1) - Please choose one

In a team is structured along a traditional hierarchy of authority
» closed paradigm (Page 32)

» synchronous paradigm

» random paradigm

» open paradigm
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Question No: 6 of 10 (Marks: 1) - Please choose one
Integrity means that the software should

help the users to enjoy usability

none of the given

Withstand the attack from a hacker (Page 69)
help the hacker to hack the system

Question No: 70f 10 (Marks: 1) - Please choose one
Ambiguous requirements can be measured quantitatively

False
True (Page 71)

Question No: 80f 10 (Marks: 1) - Please choose one
The Spiral model of software development is of Iterative nature

True Click here for detaail
false

Question No: 90f 10 (Marks: 1) - Please choose one
While performing risk analysis, the impact of risk can not be measured quantitatively

» True
» False Click here for detail

Question No: 10 of 10 (Marks: 1) - Please choose one
is the measure of how many defects are removed by the quality assurance processes before the product
is shipped for operation

Defect removal efficiency (Page 69)
defect density
None of These

Question No: 1 of 10 (Marks: 1) - Please choose one
For software the total numbers of requirements are equal to

Functional requirements

non-functional requirements

Functional requirements and non-functional requirements (Page 71)
None of these
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http://en.wikipedia.org/wiki/Spiral_model
http://www.theiia.org/intAuditor/itaudit/archives/2007/may/understanding-the-risk-management-process/

Question No: 2 0of 10 (Marks: 1) - Please choose one
The model is used to overcome issues related to understanding and capturing of user
requirements.

Rapid Prototyping (Page 17)
Water fall

Build and Fix

None of the above

Question No: 30of 10 (Marks: 1) - Please choose one
IS not the part of software development loop.

Status Quo

Problem definition
Technical development
Task set (Page 10)

Question No: 4 of 10 (Marks: 1) - Please choose one
The level 1 of CMM is known as

Managed

Defined

Initial (Page 12)
Repeatable

Question No: 50f 10 (Marks: 1) - Please choose one
According to DeMarco a good Project Manger

should be very nervous

should be very strict in official matters

should not ignore any mistake from his team members.

should have a big heart and should ignore small mistakes (Page 31)

Question No: 6 of 10 (Marks: 1) - Please choose one
The best project team organizational model to use when tackling extremely difficult problems is the

chief programmer team model

democratic decentralized model (Page 32)
controlled decentralized model

controlled centralized model

LSS o 7 St e
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Question No: 70f 10 (Marks: 1) - Please choose one
Which factor is the least important when choosing the organizational structure for a software team?

degree of communication desired
predicted size of the resulting program
rigidity of the delivery date

size of the project budget  (Page 32)

Question No: 8 0of 10 (Marks: 1) - Please choose one
Product and process decomposition occurs simultaneously as the project plan evolves

True click here for detail
False

Question No: 90f 10 (Marks: 1) - Please choose one
Measuring the quality and performance of a software through any mean is much better than just making a guess
about it.

True
false

Question No: 10 of 10 (Marks: 1) - Please choose one
is data that influences an elementary process of the application being counted.

Elementary Process

External Query

External Output

Control Information  (Page 43)

Question No: 1 of 10 (Marks: 1) - Please choose one

An entity which defines many-to-many relationship between two or more entities is called
Associative Entity Type  (Page 47)

Attributive Entity Type

Entity Subtype

None of these

Question No: 20f 10 (Marks: 1) - Please choose one
Software risk impact assessment should focus on consequences affecting

performance, support, cost, schedule click here for detail
planning, resources, cost, schedule

marketability, cost, personnel

business, technology, process
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http://highered.mcgraw-hill.com/sites/0073375977/student_view0/chapter24/multiple_choice_quiz.html
http://highered.mcgraw-hill.com/sites/0072853182/student_view0/chapter25/multiple_choice_quiz.html

Question No: 30f 10 (Marks: 1) - Please choose one
The number of people required for a software project is determined

P after an estimate of the development effort is made. Click here for detail
P from an assessment of the technical complexity of the system.

» by the size of the project

P all of the given

Question No: 4 0of 10 (Marks: 1) - Please choose one
Defect Removal Efficiency (DRE) can be measured by where E is Errors found delivery and D is error
found after delivery (typically within the first year of operation)

» DRE= E/(E+D) (Page 69)
» DRE=E - (E+D)

» DRE=E * (E+D)

» None of the given

Question No: 50f 10 (Marks: 1) - Please choose one
In function point analysis technique EO stands for

» Export operation

» Export output

» External output (Page 49)
» None of these

Question No: 6 of 10 (Marks: 1) - Please choose one
In a team is structured loosely and depends on individual initiative of the team members

» Random paradigm (Page 32)
» closed paradigm

» synchronous paradigm

» open paradigm

Question No: 70of 10 (Marks: 1) - Please choose one
is the first stage of waterfall lifecycle model

» Requirement definition (Page 15)
» Operation

» Unit testing

» Implementation
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http://highered.mcgraw-hill.com/sites/0072853182/student_view0/chapter23/multiple_choice_quiz.html

Question No: 8 0of 10 (Marks: 1) - Please choose one
is not the management part of software development activities.

» Coding p7

» Configuration Management

» Quality Assurance

» Project planning  (Page 7) not sure

Question No: 90f 10 (Marks: 1) - Please choose one
Software process and product quality are controlled at

level 1

initial level

level-4 (Page 12)
level-3

Question No: 10 of 10 (Marks: 1) - Please choose one
QA is an activity performed of the software development.

at the initial stage

at the final stage
throughout (Page 25)
at the middle

Question No: 1 0of 10 (Marks: 1) - Please choose one
the ability to encourage people to create and feel creative.

Organization

Motivation

Innovation  (Page 30)
Managerial Identity

Question No: 20f 10 (Marks: 1) - Please choose one

Caper Jones divided software related activities into different categories.
38
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Question No: 30f 10 (Marks: 1) - Please choose one
By default every organization is working at

level 1 (Page 12)
level 0
level 3
level 4

Question No: 4 0of 10 (Marks: 1) - Please choose one
Software Engineering is the set of and to develop software.

languages , processes

classes ,objects

processes, tools  (Page 4)
tools, objects

Question No: 50f 10 (Marks: 1) - Please choose one
Software has very close relationship with

Biology

Physics

chemistry

Economics  (Page 5)

Question No: 6 of 10 (Marks: 1) - Please choose one
COCOMO is the classic LOC cost-estimation formula and used thousand delivered source instructions (KDSI)
as his of size.

LOC

milestone

unit Click here for detail
none of given

Question No: 70of 10 (Marks: 1) - Please choose one
deadline is one of the reasons of project failure.

achievable
feasible
unrealistic  (Page 29)
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Question No: 8 of 10 (Marks: 1) - Please choose one
model is very sensitive to the risk.

Spiral (Page 21)
waterfall
incremental

RAD

Question No: 90f 10 (Marks: 1) - Please choose one
is the ability to encourage technical people to produce to their best.

improvement

motivation (Page 30)
innovation

creation

Question No: 10 of 10 (Marks: 1) - Please choose one
Caper Jones is famous researcher in the field of who made a company named Software
Productivity Research

Biology

Chemistry

Mathematics

Software Engineering  (Page 7)

Question No: 1 of 10 (Marks: 1) - Please choose one

Reel has defined steps process to improve the chances of success.
3
4
5 (Page 35)
8
Question No: 20of 10 (Marks: 1) - Please choose one
In model user feedback is received very quickly because product is delivered in small versions.
waterfall
spiral
incremental (Page 18)

object oriented
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Question No:30of 10 (Marks: 1) - Please choose one
approach is better for the team spirits point of view.

Controlled Decentralized

Informal, interpersonal procedures
Controlled Centralized

Democratic Decentralized  (Page 32)

Question No: 4 of 10 (Marks: 1) - Please choose one

Construction activities are directly related to the of the software.
Installation

risk analysis

development  (Page 8)

debugging

Question No: 50f 10 (Marks: 1) - Please choose one
Continuous process improvement is enabled by feedback from the

analytical , user

mathematical, user

logical, process

qualitative , process (Page 12)

Question No: 6 of 10 (Marks: 1) - Please choose one
The major activities related to software construction are

requirement gathering, design development, coding and testing  (Page 8)
installation and training

quality assurance, configuration and planning

implementation and management

Question No: 70f 10 (Marks: 1) - Please choose one

If requirements are uncertain, will be a suitable.
Incremental

RAD

Waterfall (Page 34)

Prototype
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Question No: 8 of 10 (Marks: 1) - Please choose one
Capability maturity model (CMM) is used to judge the model of an organization.

Efficiency

Performance
Productivity

Maturity (Page 12)

Question No: 90f 10 (Marks: 1) - Please choose one
After passing though all the stages of the software development when we deploy the new system at the user
side that stage is called

Integration

Development

Installation

Status quo (Page 11)

Question No: 10 of 10 ( Marks: 1) - Please choose one
Defects per function points area ____ metric.

One (Page 65)
Two

Three

Four

Question No: 1 of 10 (Marks: 1) - Please choose one
In Capability Maturity Model (CMM), performs optimization.

levell
level 2
level3
level5 (Page 12)

Question No: 20f 10 (Marks: 1) - Please choose one

If a software developer is going to develop software for a nuclear reactor which factor(s) will be more
important?

cost effective
perfomance

reliability

bothbandc (Page 6)
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Question No: 30f 10 (Marks: 1) - Please choose one
Capability Maturity Model (CMM) has levels.

(Page 12)

N WOl b

Question No: 4 of 10 (Marks: 1) - Please choose one
Fred Brook is a famous software engineer who wrote a great book related to software engineering named

A Mythical Man Month (Page 7)
A Mathematical Man

Software Methodologies

None of the above

Question No: 50f 10 (Marks: 1) - Please choose one
W5HH Principle consists of seven

Answers

Questions (Page 35)
points

steps

Question No: 6 of 10 (Marks: 1) - Please choose one
In Rational Unified Process (RUP) horizontal dimension represents the aspect of the process.

Dynamic (Page 24)
Static
Both

Question No: 70of 10 (Marks: 1) - Please choose one

There are two very different approaches to cost estimation. The older approach is called LOC estimation, since
SUATS N A2 on initially estimating the number of lines of code that will need to be developed for the
project.

Based Click here for detail

Good
None of given

Bad
LendPISG AL 23T F 2
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Question No: 8 of 10 (Marks: 1) - Please choose one
Task coordinators are appointed for short period of time in organization team structure.

controlled centralized

democratic decentralized (Page 32)
controlled decentralized

formal impersonal approach

Question No: 90f 10 (Marks: 1) - Please choose one
model is opposite to waterfall model.

Spiral

Prototype Click here for detail
Synchronize and Stabilize
Incremental

Question No: 10 of 10 (Marks: 1) - Please choose one
MOI model of leadership was developed by

Weinberg (Page 30)

Newton

Don Carlos

Question No: 1 of 10 (Marks: 1) - Please choose one
Each process define certian deliverables known as the

work products (Page 12)
softwares

final products

items

Question No: 20f 10 (Marks: 1) - Please choose one
procedures include QA activities, design and code review, and status meetings.

Formal, interpersonal (Page 33)
Informal, interpersonal

Controlled centralized

Formal, impersonal

Question No: 30f 10 (Marks: 1) - Please choose one
Miscommunication among project staff is one of the reasons of the failure of the software project

True (Page 28)
False
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Question No: 4 of 10 (Marks: 1) - Please choose one
According to DeMarco a good team leader should have only characteristics.

Four (Page 31)
five

three

seven

Question No: 50f 10 (Marks: 1) - Please choose one
Synchronize and Stabilize model is adopted by

Apple Macintosh

Microsoft (Page 19)
Sun Java System

Netsol Technologies

Question No: 6 of 10 (Marks: 1) - Please choose one
Extreme programming model is very effective when requirement are very and the project scope is
very

Changing, limited (Page 23)
Changing, unlimited
None of these

Question No: 70of 10 (Marks: 1) - Please choose one
model is a haphazard type of software development activity.

Water fall

Incremental

Prototyping

Build and Fix Click here for detail

Question No: 80of 10 (Marks: 1) - Please choose one
Water fall model is a document driven model.

True (Page 16)

False

Question No: 9 of 10 (Marks: 1) - Please choose one
paradigm, structures a team loosely and depends on individual initiative of the team members

Closed

Random (Page 32)
Open

Synchronous
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Question No: 10 0of 10 ( Marks: 1) - Please choose one
Spiral model has dimensions.

2 (Page 20)
3

4

None of the above

Question No: 1 0of 10 (Marks: 1) - Please choose one
The model of software development is a good approach when core product is required quickly.

Incremental click here for detail
Linear Sequential

Prototyping

None of the above

Question No: 20f 10 (Marks: 1) - Please choose one
In team organization, there is no permanent leader rather there are task coordinators.

Controlled Decentralized

Democratic Decentralized (Page 32)
Controlled Centralized

Synchronous paradigm

Question No: 30f 10 (Marks: 1) - Please choose one
is an Object Oriented model.

Spiral

Water fall

Incremental

Fountain (Page 23)

Question No: 40f 10 (Marks: 1) - Please choose one
model is developed keeping in mind the element of risk in the development of software

Spiral (Page 20)
RAD

Incremental

Synchronize and Stabilize
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Question No: 50f 10 (Marks: 1) - Please choose one
Vision phase in a software process focuses on

What

Why (Page 14)
How

Change

Question No: 6 of 10 (Marks: 1) - Please choose one
Rapid application development is another form of

Incremental model (Page 19)
Prototyping model

Linear Sequential model

None of the above

Question No: 70f 10 (Marks: 1) - Please choose one
phase in a software process focuses on change.

Vision

Maintenance (Page 14)
Definition

Development

Question No: 8 of 10 (Marks: 1) - Please choose one
model is adopted by Microsoft

RAD

Build and Fix

Spiral

Synchronize and Stabilize (Page 19)

Question No: 90f 10 (Marks: 1) - Please choose one
teams generate more and better solutions than individuals and are most useful for

complex problems

Decentralized (Page 32)
Centralized

Question No: 10 of 10 (Marks: 1) - Please choose one
The model of software development is a good approach when core product is required quickly.
Incremental click here for detail

Linear Sequential

Prototyping

None of the above
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Question No: 1 0of 10 (Marks: 1) - Please choose one
The model of software development is a useful approach when a customer cannot define
requirements clearly.

Prototyping click here for detail
Water fall

RAD

Build and Fix

Question No: 20of 10 (Marks: 1) - Please choose one
model has a major drawback in that the delivered product may not fulfill the customer's

requirements.

Water fall (Page 17)

Build and Fix

Prototyping

Integrated water fall and prototyping

Question No: 30f 10 (Marks: 1) - Please choose one
MOI model of leadership stands for

Motivation , Operationalize ,Integration
Misunderstanding , Object, Ideas

Motivation , Organization , Innovation  (Page 30)
Miscommunication , Organization, Invention

Question No: 40f 10 (Marks: 1) - Please choose one
activity is performed throughout software production

Maintenance

Development

Analysis

Quality Assurance (Page 25)

Question No: 50f 10 (Marks: 1) - Please choose one

In model the product is developed without any proper design and specifications.
Water fall
Build and Fix (Page 15)

Prototyping
None of the abov
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Question No: 6 of 10 (Marks: 1) - Please choose one
software project management focuses on the four P’s: These are

People , Product , Process , Problem

People , Product , Process , Project (Page 29)
People , Passion , Process , Project

People , Passion , Planning , Project

Question No: 70f 10 (Marks: 1) - Please choose one
The dimension in rational unified process model represents the dynamic aspect of the
process.

Horizontal (Page 24)
Angular
Vertical
Regular

Question No: 8 of 10 (Marks: 1) - Please choose one
dimension of Spiral model represents the cumulative cost to date

Radial (Page 20)
Angular

Horizontal

circular

Question No: 90of 10 (Marks: 1) - Please choose one
The important feature of extreme programming is the concept of

Feedback

Risk assessment

Pair programming (Page 23)
Requirement elicitation

Question No: 10 of 10 (Marks: 1) - Please choose one
In software development is performed at the end of each phase.

Verification (Page 26)
Validation

Question No: 1 of 10 (Marks: 1) - Please choose one
Unrealistic deadline is NOT one of the reasons of project failure.
True

False (Page 29)
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Question No: 2 0of 10 (Marks: 1) - Please choose one

Software relates individual software measures to provide a normalized view.
Measure

Metric  (Page 65)

Plan

Attribute

Question No: 30f 10 (Marks: 1) - Please choose one

Quality can be measured if we measure the of the product.

correctness

maintainability
integrety and usability
All of the given options  (Page 68)

Queston No: 40f 10 (Marks: 1) - Please choose one
In case some software, it is extremely easy to operate with intuitive interface conforming to most excellent GUI
practices of the industry. It needs very little training -----------------

Less than one hour click here for detail
Less than two hour
Less than five hour
Less than ten hour

Question No: 50f 10 (Marks: 1) - Please choose one
Which one of the following is NOT a useful indicator of software quality?

Correctness

Code size (Page 67)
Maintainability

Integrity

Usability

Question No: 6 of 10 (Marks: 1) - Please choose one
The software reengineering process model includes restructuring activities for which of the following work
items?

Code

Documentation

Data

All of the given options click here for detail
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Question No: 70f 10 (Marks: 1) - Please choose one
One graphical technique for determining whether a process exhibits out-of-control change behavior is a.

Control chart  (Page 75)
Fishbone diagram

Pareto diagram

Process diagram

Question No: 8 0of 10 (Marks: 1) - Please choose one
Defect per unit function point is a

Measure
Metric (Page 65)
Measurement

None of the above

Question No: 90f 10 (Marks: 1) - Please choose one
Chart that is used to develop the individual control chart is called statistical control techniques.

Yes (Page 75)
No

Question No: 10 of 10 (Marks: 1) - Please choose one
Is the set of tools and techniques used to develop software?

Engineering
Software Engineering (Page 4)

Question No: 1 of 10 (Marks: 1) - Please choose one
The characteristics of well developed software are

Reliability

User friendliness

Cost effective

All of the above (Page 5)

Question No: 20of 10 (Marks: 1) - Please choose one
SE is a Balancing act

Yes (Page 5)
No

b S Sl ad L3 S
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Question No: 30f 10 (Marks: 1) - Please choose one
Is the process of balancing among different characteristics of software?

Software Testing

Software Development (Page 6)
Software Management

Software Risk Analysis

Question No: 4 of 10 (Marks: 1) - Please choose one
Is directly related to development of the software

Management
Construction (Page 8)
Coding

None of the above

Question No: 50f 10 (Marks: 1) - Please choose one
Basic project management processes established to track cost, schedule and functionality. Has the
necessary process discipline in place to repeat earlier successes Related to projects
Level 1
Level 2 (Page 12)
Level 3
Level 4

Question No: 6 of 10 (Marks: 1) - Please choose one

Change control is not necessary if a development group is making use of an automated project database tool.
True

False Click here for detail

Question No: 70of 10 (Marks: 1) - Please choose one
Which one of the following is the 4th level of the SEI Capability Maturity Model?

Initial or ad hoc

Optimizing

Managed (Page 12)
Defined

Repeatable

Question No: 80f 10 (Marks: 1) - Please choose one
Doubling the size of your software project team is guaranteed to cut project completion time in half.

True
False Click here for detail
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Question No: 90f 10 (Marks: 1) - Please choose one

Which maturity level is characterised by:

"Basic project management processes established to track cost, schedule and functionality. Has the necessary
process discipline in place to repeat earlier successes on projects with similar applications”.

Level 1
Level 2 (Page 12)
Level 3
Level 4

Question No: 10 0of 10 ( Marks: 1) - Please choose one
Defect prevention is defined as:

Avoiding defect insertion

Avoiding defect insertion, but fixing errors when reported
Finding and fixing errors after insertion  click here for detail
Finding and fixing errors after release

Not reporting errors

Question No: 1 of 10 (Marks: 1) - Please choose one
What activity does a software project manager need to perform to minimize the risk of software failure?

double the project team size

request a large budget

allow absolutely no schedule slippage

define milestones and track progress  Click here for detail
Request 50% more time than estimated

Question No: 20f 10 (Marks: 1) - Please choose one
The linear sequential model of software development is also known as the

Classical life cycle model click here for detail
Fountain model

Spiral model

Chaos model

Question No: 30f 10 (Marks: 1) - Please choose one
Which of these benefits can be achieved when software is restructured?

higher quality programs

reduced maintenance effort

software easier to test

all of the given options Click here for detail
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Question No: 4 of 10 (Marks: 1) - Please choose one
QA technique involves typically execution of software and the observation of program behavior or
outcome.

Inspection

Walkthroughs

Testing Click here for detail
Reviews

Question No: 50f 10 (Marks: 1) - Please choose one
testing verifies the correct handling of the external functions provided by the software

Black box Click here for detail
White box
Gray box

Question No: 6 of 10 (Marks: 1) - Please choose one
The quality expectations of a user are that a software system performs useful functions that

fit user needs
perform correctly over repeated period of time
both a and b Click here for detail

Question No: 70of 10 (Marks: 1) - Please choose one
Incomplete requirements gathering can result in the of the project

failure (Page 12)
reusability

success

easy maintenance

Question No: 8 of 10 (Marks: 1) - Please choose one
The root causes of project failure are

lack of user input

incomplete requirement and specification
creep requirement  Click here for detail
all of the given options
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Question No: 90f 10 (Marks: 1) - Please choose one
is a bad smell when a change requires lots of little changes in a lot of different classes.

Short gun surgery Click here for detail
Duplicated code

Large class

Lazy class

Question No: 10 0of 10 ( Marks: 1) - Please choose one
If you find the code such that one type of change requires changing one subset of method, another type of
change requires changing another subset then it is a symptom of

Divergent change Click here for detail
Duplicated code

Large class

Lazy class

Question No: 1 of 10 (Marks: 1) - Please choose one
Following are the reasons for project failure except

Requirements are not clear

The name of the software (Page 28)

Processes have not been established in the organization
Un-realistic deadline

Question No: 20of 10 (Marks: 1) - Please choose one

Main characteristic of model is risk analysis and management
Waterfall

RAD

Spiral Click here for detail

Incremental

nu»:'..Mg’?%%é.ng c}l’efb l
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ecture No. 23
BSk Network

Let us nc Wri led above to develop a plan for a concept
development project.®¥In this ntial for new technology or new business idea
is explored. Sineefit is a conc ent project, the applicability is not certain but it
appears to be useful and henc e explored. Maje ude:
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ecture No. 24

Sthedulin
Once we have Re task netw
For this we use two technigué

w ready to prepare a schedule for the project.

Program evaluatio
itical Path M /)

W techniques

T, a mine the critical path
on of t : ikely
time esti ‘i -:\. odel i the
planner to h ; ua
] L
(' The bun

it — the amount of surplus time
e network critical path is maintain

0 use the PERT and CPM, the following i
. omposition of product function
ction of appropriate process model

Interdependencies

allowed in scheduling tasks
jule

Timeline Chart

To develop the schedule for a project, time required for each activity in the Task Network
is estimated. This analysis and decomposition leads to the development of a Timeline or
Gantt Chart for the project which portrays the schedule for the project. As an example, let
us assume that Concept Scoping (the first task in the above list) is further subdivided into
the following sub-tasks with the associated estimated time requirements:

Identification of needs and benefits (3 days)
Definition of desired output/control/input (7 days)
Definition of the function/behaviour (6 days)
Isolation of software elements (1 day)

Researching availability of existing software (2 days)
Definition technical feasibility (4 days)

Making quick estimate of size (1 day)
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116 Define technical feasibility
117/ Make quick estimate of size
18 Create scope definition

Tracking a Schedule
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ecture No. 25 |

m_\ Bfect Tracking
A schedule’is rsani ess if

in a project schedule mus
methods include:

ed and tracked. Tasks and milestones defined
and controlled as project proceeds. Tracking

Periodicproje

e Virtual
(-3 universty

MOMKEY TEAM ]

.... ask,

work being performed.
: very task is given an earned
of the™totar™ M order to do the EVA, the budge
ermined as follows:

 Let
u effort (person-days etc) for taski

Now
BAC = budget at completion = > BCWSi
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work schedule (BCWS) is

Now if BCWP is the Budgeted Cost of Work Perform, then

Schedule performance index SPI = BCWP/BCWS
Schedule variance SV =BCWP - BCWS

SPI close to 1 indicates efficient execution.

Similarly
Percent scheduled for completion = BCWS/BAC
Percent complete = BCWP/BAC
Actual cost work performed ACWP
Cost performance index CPl1 = BCWP/ACWP
Cost variance CV = BCWP — ACWP

Now, value of CPI close to 1 means project is within its defined budget.
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Therefore, by estimate how the project is progressing. If we have
these values close t0'1, e have had good estimates and the project is under

control. ;
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br Tracking
Error tracking gn also be e the progress of the project. In this case we
track errors in work products specifications, design documents, source code
etc) to assess the status of a p process Work {

We colle e our defect removal

effici

arror rela Over_many proj

E

- N
(. It proid

onent — code level — Ecode
ement analysis
=architectural design

DRE — coding
 We ord the number of errors found duri E step and calculate current
reqy Edesign, and Ecode. These values ed to averages of past

Example

Ereq for the current project = 2.1
Organizational average = 3.6
— Two possibilities
The team has done an outstanding job
The team has been lax in its review approach
— Ifthe second scenario appears likely
Build additional design time

This can also be used to better target review and/or testing resources in the following

manner:
— 120 components
— 32 exhibit Egesign > 1.2 average
— Adjust code review resources accordingly
Time Boxing
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Time-boxing | ine pressure. It is a use incremental strategy where
tasks associated'w e time-boxed in the following manner:

»  Schedulgyfor as by working backward from the delivery date.
« Abox isput a®und e

«  When atask hits the e box, work stops and next task begins

e 90-10 r
a task, the pra

The principle behind time
than becoming.stuck @
in 909

0 Principle) — rather
ards the delivery date

Virtual
universty

ORANGE
MONKEY TEAM
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So
ﬁ \
Quality cannot be ass@fed wi
first question onehas to ask

Quality Assurance

erstanding its nature and characteristics. So the
ity?

Software quallty is defip ormance ta functional and non-
functlon requiremen 1y _documented ndards, and implicit
cha jona are.

e Softwa V ua| ly
(. \c?\}]r%?r_ | . 2 : Unwmss ;

il o] code has been
A is an umbrella activity ed throughout the software

-
-

do we care about internal quality or the e
p between internal and external qua

lity? And finally, is there a
t is, does internal quality

cohesion, and coupling.
We can then talk about quality from different aspects. Quality of design tries to determine
the quality of design related documents including requirements, specifications, and
design. Quality of conformance looks at the implementation and if it follows the design
then the resulting system meets its goals then conformance quality is high.

Are there any other issues that need to be considered? Glass defines quality as a measure
of user satisfaction which is defined by

compliant product + good quality + delivery within budget and schedule

DeMarco defines product quality as a function of how much it changes the world for the
better.

So, there are many different way to look at the quality.
Quiality Assurance

Goal of quality assurance is to provide the management with the necessary data to be
informed about product quality. It consists of auditing and reporting functions of
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management. If d
the necessary

gh QA identifies problems, the management deploys
ence achieves desired quality control.

Cost of qua

A very sig |f|g1t q‘stlon

spending a lot of money in g
of quality assurance practices
in a system. '
Quality has a.direct ar ost in the for
fail
I his cost includes:

y assurance add any value. That is, is worth
ce practices? In order to understand the impact
0 understand. the.cos guality (or lack thereof)

ention, appraisal, and

and, external failure cost
placement, help-line support,
ce that cost increases as we go fr
e to external failure. This is demonstrated wit
me that a total of 7053 hours were spe
t 3112 potential defects were prevente
total cost of preventing 3112 defe

5t for complaint resolutlon
ork, and law suits.
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bf the following example:

g 200,000 lines of code with
ng a programmer cost of $40
120, or roughly $91 per

to the customer. Suppose that there had been no inspections, and the
programmers had been extra careful and only one defect one 1000 lines escaped into the
product shipment. That would mean that 200 defects would still have to be fixed in the
field. As an estimated cost of $25000 per fix, the cost would be $5 Million or
approximately 18 times more expensive than the total cost of defect prevention

That means, quality translates to cost savings and an improved bottom line.
SQA Activities
There are two different groups involved in SQA related activities:

» Software engineers who do the technical work
*  SQA group who is responsible for QA planning, oversight, record keeping, analysis,

and reporting
Software engineers address quality by applying solid technical methods and measures,
conducting formal and technical reviews, and performing well planned software testing.
The SQA group assists the software team in achieving a high quality product.
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SQA Group A

An SQA pla Mevelo e project during project planning and is reviewed by all
stake holde w p@lu i ication of:

Evaluations to*be perfor
Audits and reviewed to_be
Standards that are app e project
Procedures for e end tracking
[ ) up

€ group
The softwe

( compliance
imposed s

' The SQA

S;
Oro ject

5 to ensure that deviations in
! andled according to documente
ountered in the project plan, process descript
yducts. The group records any non-compli
pliant items are recorded and tracked
important role of the group is to coe

ork and work products are
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al U
able standards, or technical
eports to senior management
are resolved.

rol and management of

The next question that we need to ask is, once we have defined how to assess quality,
how are we going to make sure that our processes deliver the product with the desired
quality. That is, how are we going to control the quality of the product?

The basic principle of quality control is to control the variation as variation control is the
heart of quality control. It includes resource and time estimation, test coverage, variation
in number of bugs, and variation in support.
From one project to another we want to minimize the predicted resources needed to
complete a project and calendar time. This involves a series of inspection, reviews, and
tests and includes feedback loop. So quality control is a combination of measurement and
feedback and combination of automated tools and manual interaction.
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Ware Reviews

Software re ie& aré®he filt
various different Ppoints and
purify the software engineeri
In this context it is useﬂJ
emphasizes.that SOA n_pe rmed at
cycle jtect it is achleved through
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ware engineering process. They re applied at
over errors that can be removed and help to

e “V-mode lopment. This model

are development life
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The V-Model
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Importance of re

Technical wa S re\ Je same reason that pencils needs erasers: To err is
human. The/s d reason € need technical reviews is although that people are
good at catehingyerroLs, large 0 ors escape the originator more easily than they

escape anyone €lse.

-
Freedman defines a revie
people to:
Point outsneeded i S in the product
ich i

—as awa diversity of a group of

or team
er not desired or no

\irtuat
(- e ilpne o ey ot

than

rom
rstand the significance of s, let us look at the defect
Shown below.

odel depicts that each development step i
e of these errors are just passed through
. onand are amplified with a ratio of 1:x. | each step may also generate

rors. If each step has some mechan etection, some of these ‘

Defects Detection

ain errors from the previous
step while some are worked

Errors Passed
Through

Errors from
previous step

Development Step

Let us now assume that we do not have any SQA related activities for the first two stages
and we are only using testing for detection of any defects. Let us assume that the
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Preliminary desi
phase, 6 defe
1:1.5. In addi

37 defects assed on
Unite test stag eFo
of this stage, 94 defeC#§ (809

ects which were passed on to Detailed design. At that
he next stages and 4 were amplified at a ration of
fects introduced at this stage. Therefore, a total of

Xt stage as shown in the diagram. In the Code and
and assuming 20% defect removal efficiency

3 + 25)) are passed on to the next stage. This

process continues'and the sys d with 12 defects remaining in the product.
0 6 371 10
0 |0% 4 *1.5| 0% 27 * 3|20%
10 25 25
( esic
A
93 47 e 24
0 |50% 0 |50% 0 |50%
0 0 0
Validati e
_ In the earlier stages, the qualit -product is much better as
n_ in the following diagram. Note that in t e have code inspection in
unit testing at the third stage and the d al efficiency of that stage is

™ T T A

0 [70% 1*1.5/50% 10 * 3/60%
10 25 25
Preliminary Detailed Code /Unit
Design Design test
24 12 6 3
0 |50% 0 |50% 0 |50%
0 0 0
Integration Validation System test
test test

FITF Ty Yy Yy Y YV YT IIITIIFTTT




(0
(0
(0
(0
(0
(0
(0
(0
(0
(0
(0
(0
(§)
(0
(0
(§)
(0
(0
(0
(0
(0
(0
(0

<

ecture No. 29

AR Fa
\
Formal Te nig R&WS a

to find errors dufing the p
software as they uncover e
to have early discovery of
They alsg e tha Fhas been repres ) predefined standards
and : manageable and help

g

echnical Reviews

)y software engineers. The primary objective is
they do not become defects after release of
on, logi ' amentation. The idea is
ey do not p t step in the process.

of

FTRS inc

(software.
Guidelines

U uideli

eting con OT 3-5 people a
repaf&tlon should not
entire design, walkthroughs ted for each component or
ponents. By narrowing fo as a high probability of
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ortant to remember that the focus is on a
the project leader for review. Project
evaluates the WP for readiness an

ct for which the producer of
orms the review leader. The
erates copies of reV|ew

Review Meetings

Review meeting is attended by the review leader, all reviewers, and the producer. One of
the reviewer takes the roles of recorder. Producer walks through the product, explaining
the material while other reviewers raise issues based upon their advanced preparation.
When valid problems or errors are recorded, the recorder notes each one of them. At the
end of the RM, all attendees of the meeting must decide whether to:

» Accept the product without further modification
» Reject the product due to severe errors

— Major errors identified

— Must review again after fixing
» Accept the product provisionally

— Minor errors to be fixed

— No further review

Review Reporting and Record keeping
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During the FT
review issue

Wha |ewed
r w
e the¥*findin

It then becomes part of proje

| the issues. They are summarized at the end and a
y report is produced that includes:

The review.issue li

| WO objectives.

: Virtual
s coxe o e i s o
onmat
| BATEWIEY TEAM |

at it
al. Remember to be sensi Dnal egos. Errors should be
0 the tone should be loose anc e.

is can be achieved by setting an agenda and g it. In order to do so, the

should:

d drift

Take written notes
Limit the number of participants and insist upon advanced preparation
Develop a checklist for each product that is likely to be reviewed
Allocate resources and schedule time for FTRs

Conduct meaningful training for all reviewers

Review your early reviews

Determine what approach works best for you
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g Statistice Ware Quality Assurance g
? Statistical Q,sis a&chni ures the quality in a quantitative fashion. It ?
9 implies that information abod )llected and categorized and an attempt is made 9
Q to trace each defect to under It uses Pareto.Principléato identify vital causes Q
9 (80% of defects can be t o of causes) ect the problems that 9
have caused.the defe
Y Y
v ] Y
T A e o o e v
: /. ‘ orcosspecifaons (5 !
v Y
Y Y
Y Y
v _ v
Y PP ot ncomplets document v
? ror in programming language tra Jesign (PLT) ?
¥ 11. Ambiguous or inconsistent HCI (HC ¥
9 2. Miscellaneous (MIS) 9
g data is collected for these categorie g
v __Exror Category Serious  Moderate minor_ubTom ||
¥ IES 34 68 103 205 ¥
¥ MCC 12 68 76 156 ¥
¥ IDS 1 24 23 48 ¥
¥ VPS 0 15 10 25 ¥
EDR 26 68 36 130
v v
¥ ICI 9 18 31 58 ¥
¥ EDL 14 12 19 45 ¥
¥ IET 12 35 48 05 v
¥ 1D 7 20 14 36 ¥
¥ PLT 15 19 26 60 ¥
Y HCI 3 17 8 28 Y
' MIS 0 15 41 56 Y
Y Y
i Y
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Total 435 942

We can easily,
W e vital errors — cause 53% of all errors

IE E[‘ P dE if only serious errors are considered

We now start c‘dﬂcﬂve actio

data representation technique
case tool for data modelig

vital few For example for EDR we review the
y the poss areas and adopt a use
Orm stringent S.

E

A

indcaion g “ji r&s‘gﬁ@l

( Let '
' . E

oftware process a Phase Index

Pli = Ws(Si/Ei) + Win(Mi/Ei) + wi(Ti/E

meuted as the cumulative effect on ea

indication of improvement in software quality.

i X P1;)/PS

Software Reliability

Software reliability is another very important quality factor and is defined as probability
of failure free operation of a computer program in a specified environment for a specified
time. For example, a program X can be estimated to have a reliability of 0.96 over 8
elapsed hours.

Software reliability can be measured, directed, and estimated using historical and
development data. The key to this measurement is the meaning of term failure. Failure is
defined as non-conformance to software requirements. It can be graded in many different
ways as shown below:

From annoying to catastrophic
Time to fix from minutes to months
Ripples from fixing
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It is also pertinen
Hardware relia
In the case ofisoftwa

by Mean ti Ween failu
MTBF Q/IT‘ +M
4

Where MTTF is the Mean ure and MT TRuis Mean time required to
Repair. '

e difference between hardware and software reliability.
ailure due to wear rather than failure due to design.
and tear. The reliability of software is determined
BF). MTBF is calculated as:

ArgQ loc es not have the same
13 arror count.
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are Safet

Software fet’is oftwa ty that focuses on identification of potential
hazards that may @ffect soft and cause an entire system to fail. Modeling
and analysis process is cong of software safe gards are identified and
categorized by criticality
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be used to predict the cha
ach of these events will occu
granalyzed, safety-related requirement

d safety are closely related. Softwar tatistical techniques to

safety examines the ways in which failures result in conditions that can lead to a mishap.
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Poka
Poka-yoke™is a‘QA chnig by Shingo at Toyota in 1960’s. Poka-yoke
devices are mechanisms tha ention of potentlal quality problem before it
occurs or the rapid detectiop ( oblems if they.are ed.

Mistake-Proofing)
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are on

aracte- V'rtu a |
¥ £ univers

’ are products ompaﬂy : W an
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w the appropriate menu entry for each lo
gly. The problem is to ensure that eac
tandards and there are no conflicts, regardless of t
sider a prevention device to wri

the Engllsh Ianguage menu

y v
i
Y
v
Y
i
Y
Y
Y
Y
Y
Y
v
v
Y
v
v
v
v
3
ien the application is sold to
pp %
i
i
i
i
i
v
v
v
v
v
v
v
Y
Y
Y
Y
Y
Y
Y
v
Y

2 2

with mnemonic ”w”. TO
alizer” translates the menus
ry conforms to appropriate
je used.

0 generate mnemonics

justified by the benefit gained. It is therefore not a good Poka-yoke device as it is not
simple.
We now consider another prevention device. In this case we write a program to prevent
the localizer from choosing mnemonics that did not meet the criteria. It would prevent
mistakes but the benefit is minimal as incorrect mnemonics are easy enough to detect and
correct after they occur. So once again this is not a good choice.
We now consider a detection device. In this case we write a program to verify that the
chosen menu labels and mnemonics meet the criteria. We run this program to detect
errors. Errors are sent back to localizer. Since this device requires a lot of back and forth
movement, it violates the principle of co-location.
We now modify it to the following detection device. We write a program to verify that
the chosen menu labels and mnemonics meet the criteria. The localizer would run this
program to detect errors. It would give quick feedback and hence it is a good Poka-yoke
device.
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Software CORGETation Management (SCM)
_—

You may calﬂhat ftwar
required for an @rganizatio
effective project managemen sSible without. hawvi pper SCM function in
place.
The basic_idea.behind fManage and co
no 1
C

management (SCM) is one of the five KPA
M level 2. That means, according to SEI,

entioned by Bersoff,
ange, and the desire to
ntlal that we manage

is has b
we are ge

( and techno

: .the world

software

Is frequent change, if not managed properly, res s. First of all there would be
s of identification and tracking which sult in questions like the

followin

gram worked yesterday. What happe

e “This seems like an obvious fix. Has it been tried before?”
e “Who is responsible for this change?”

Then there are problems of version selection. The typical problems faced are:

e “Has everything been compiled? Tested?”
e “How do I configure for test, with my updates and no others?”
e “How do I exclude this incomplete/faulty change?”
e “I can’t reproduce the error in this copy!”
e “Exactly which fixes went into this configuration?”
e  “Oh my God!. | need to merge 250 files!”
e Nobody knows which versions of programs are final
o Where is the latest version?
o Which version is the right one? | have so many
o | have lost my latest changes
e Latest versions of code overwritten by old versions
e There was a minor problem, | fixed it but it is no longer working
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o |can’t anges made to the previous version.

o lca

Then there 3 ware deli oblems.
“Whic corﬁgurgon dog er have?”

“Did we deliver a consisté
“Did the customer modif
“The customer skippg
NEW,0REe

ion?”

ous two rele s if we send him the

4 he purpose of SCM is to d maintain the integrity or

‘ rough the project’s life cycle.
iguration management is concerned with m
ges that system change is a team activi
and effort involved in making changes to a system.
M in es the development and application of and standards to manage an

g'software product and is part of a more general quality management process.

0 olving software systems. It

S it aims to control the costs

point for further development A baseline is a software configuration management concept
that helps us to control change without seriously impeding justifiable change. It is defined
by IEEE as:

A specification or a product that has been formally reviewed and agreed upon, that
thereafter serves as the basis for further development, and that can be changed only
through formal change control procedures.

Software Configuration Item (SCI)

A Software Configuration Item is the information that is created as part of the software
engineering process. Typical SCls include requirement specifications, design
specification, source code, test cases and recorded results, user guides and installation
manuals, executable programs, and standards and procedures (for example C++ design
guidelines).

Software Configuration Management Tasks

Software configuration management tasks include:
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Identificati
Version Contro

Change Control
Configurati A@tﬂg

Reporting "

Identification addresses hot ganization:i age the many existing
versions of a program er that will 0 be accommodated
efficie

N anges.beforeqsand after
S
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y have a string of Boolean
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i
al changes that have been g
Y
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Y
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Y
v
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object and in the coml (s

8 that indicate specific types
10 w 0 the system.
question of who has the
uration Auditing deals with

' Control process addresses the i
M for approving and ranking change
the changes have been made propefly and finally'Reporting talks about the
which is then used to identify configurable software items. At the minimum, all

deliverables must be identified as configurable items. This includes design, software, test
cases, tutorials, and user guides.
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P uct Re
—_—

Product re ase?s the®dct of r
product has had-its first relé

Yersion Numbering System

uct available to its intended customers. After a
a product release cycle. New versions of the

product are made available,th defects or add fea at were not in previous
releases. These changes 3 N ed as update update fixes product
defects. Ag.upgrade en 2 oduct feature e updates.

F N0 ‘ ] 2Ing In a*tniqu ‘r:,l" Al set
of functio S BH w i
er. Although there *;

/ identify th
- and hence
~ typically,
~ fields cc

i

.....

: f is
added or significantly

ginally documented behavi ¢
s called the defect repair nu
defects. Is repaired. Defect repair/maintenance
e release functionality specification an

of one, followed by zero for

~_maintenance to enhance the performance of the ap
Mly, a release number starts with a maj
d maintenance numbers. This resul number 1.0.0. If the first

have a release number of 1.0.3. Assume that an upgrade feature release is now needed.
We will need to iterate the second field and will roll back the defect repair number to 0,
resulting in a release number of 1.1.0. When we iterate the major release identifier, both
the feature and defect numbers would be reset back to zero.

ed to be any activity that
fix for some bugs or some

Internal Release Numbering

A special type of release is internal release. Internal releases are used by the development
organization as a staging mechanism for functionality. The most common internal
releases are the regular builds. A common way to number internal builds is to use the
same release number that would be used for final release with some additional
information added to it to identify the built. It is suggested that we add an extra (fourth)
field to identify and keep track of internal builds.

The following diagram depicts the above mentioned version numbering system.
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Change contr.

James Back points out the o S related to change control as follows:
Change co roﬂs vi‘. But
worry about change because
product. But it can also fix 8
about change because a
originate in the ming
disce

make it necessary also make it annoying. We
ation in the code can cause a big failure in the
or enable wonde apabilities. We worry
developer ct; yet brilliant ideas
Jues, and a bu ontrol process could

Too

ret types of probles
e olowingsbsecton.
ORANGE
MONKEY TEAM
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/ change rap
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The first component of the
(CCA) or a Change Contro
developer and client side.

?C ge Control Process

ol process is the Change Control Authority
B). ACCA 0 des people from both

Wheg ides his change to happen
0 hange Order or ECO

i st be
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2) chan
’ ed. Steps numbers 7 to 17 a W 5b

fuest is denied
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Y
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Y
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)

iii) no further action is taken.
Sign people to SCls

. 7) check-out SCls
change
J) __Ieview/augd ne

establish a “baseline™ for testing
12) perform SQA and testing activities
13) check-in the changed SCls
14) promote SCI for inclusion in next release
15) rebuild appropriate version
16) review/audit the change
17) include all changes in release

Thus, a change is incorporated in a controlled and strict manner.
Check-in and check-out

In SCM, the processes of Check-in and Check-out take a central stage. These are two
important elements of change control and provide access and synchronization control.
Access control manages who has the authority to check-out the object and
synchronization control ensures that parallel changes by two different people do not
overwrite one another.
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Synchronization
other copies ¢
implements a's
following diagram.
¢e

-

s a control on updates. When a copy is checked-out,
se only but they cannot be modified. In essence, it
eaders protocol. This process is depicted in the

. N

nfiguration Audit

onfig

n audit ensures that a change has be ly implemented. It involves
ical reviews and software configure iguration audit assess a

onfiauration obie O haracte hat are genera not considered durina aud

e Has the change specified in the ECO been made? Have any additional modifications
been incorporated?
Has a FTR been conducted to assess technical correctness?
Has the software process been followed?
Have the SE standards been properly applied?
Has the change been highlighted in the SCI?
o Change date and author
o Have the attributes of the configuration object been updated?

e Have the SCM procedures for noting the change, recording it, and reporting it been
followed?

e Have all related SCI’s been properly updated?

An audit report is finally generated and any non-compliances are highlighted so that they
may be corrected.
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nanging requirements are responsible f all project failures.

Largest software proble egory
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40% -
30% -
20%
10% -

0% -

Coding

Requirement
Specification
Managiing
customer
requirements
Documentation
Software and
testing
Project
management

‘l Major Problem B Minor Problem O Not a Problem

The above graph shows the result of an industry survey. It is clear to see that requirement
specifications are considered to be the most significant cause of major software problems
by a majority of practitioners.
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Requirement Attributes
We need to tag requirements with certain attributes in order to manage them in an orderly
fashion. Attributes are used to establish a context and background for each requirement.
They go beyond the description of intended functionality. They can be used to filter, sort,

or query to view selected subset of the requirements. A list of possible attributes is
enumerated as below:

Requirement 1D
Creation date
Created by

Last modified on
Last modified by
Version number
Status

Origin
Subsystem

CoNo~LNE
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quest Status

ement go through different phases, & issupdated accordingly. The

Evaluator CCB decided
submits performed not to
a change impact make the
request analysis change

Originator

Change Approved

Change was

canceled

Modifier has made

Verification the chapge and
failed reque: tec_i for
verification
Change was
Modifier has installed the canceled
product Verifier hag confirmed
the clhange
Modifier has installed the Change was
product canceled
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We must a Wt ts will change, no matter what. That means we
have to be e mans requirements. Software organizations and
professionals must learn to g requirements. A major issue in requirements

engineering is the rate at whiGABrequirements change.once equirements phase has
“officially” ended. We th d to try to t m level. For that we
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Change Origins

VI Ly
e
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S

guirement Traceability

equire traceability is a very important cons
rd to manage requirements that are ne

Or requirement management.

clear. That means that the includes references to earlier supportive documents. An
SRS is traceable if it written in a manner that facilitates the referencing of each individual
requirement stated therein.

It is important to trace requirements both ways. That is from origin of a requirement to
how it is implemented. This is a continuous process. It is also important that the rationale
of requirements must also be traced. Traceability is important for the purposes of
certification, change impact analysis, maintenance, project tracking, reengineering, reuse,
risk reduction, and testing. That is it plays an important role in almost every aspect of the
project and its life cycle.
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gacy System

g legacy system is expensive. It is oft
. system have been implemented by different teams onsistency. Part or all of the
be implemented using an obsole n most cases system
doctmentation is inadequate and out of date. In some cases the only documentation is the

e that different parts of the

Many years of maintenance have usually corrupted the system structure, making it
increasingly difficult to understand. The data processed by the system may be maintained
in different files which have incompatible structures. There may be data duplication and
the documentation of the data itself may be out of date, inaccurate, and incomplete.

As far as the system hardware is concerned, the hardware platform may be outdated and
is hard to maintain. In many cases, the legacy systems have been written for mainframe
hardware which is no longer available, expensive to maintain, and not be compatible with
current organizational IT purchasing policies.

Support software includes OS, database, and compiler etc. Like hardware, it may be
obsolete and no longer supported by the vendors.

A time therefore comes when an organization has to make this decision whether to keep
the old legacy system or to move it to new platform and environment. Moving it to new
environment is known as legacy system migration.
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the system able. There
services providgd b c m
in the software™and M@y not

legacy systems. operate are
several years.

invo

( Legacy S
For each o
?

equired.

he system with a new system: thi

for this purpose.

g <

New software.develops risky as chan

ments are not changing fre

, e system in some way to impr
2xercised when system quality has been degra

g @ § 9 & G

5 not an easy task and there are a number of risks
t of all, there is rarely a complete specification of
ere is no straight forward way of specifying the
s, important business rules are often embedded
d elsewhere. Business processes and the way
ined. New software development may take

For these decisions, a legacy system can be assessed from two different perspectives —
business value and quality. The following four quadrant assessment matrix can be used

&

the system inevitably

intainability: this option is
gular changes to the system

hen old system cannot

4 «Important for business
«Cannot be scrapped

-Low quality means

high operational cost
-Candidates for system
transformation or replacement

High

-Must be kept in business
<High quality means low cost

of maintenance

-Not necessary to transform or

replace

-Continue normal operation

-Keeping these systems
in operation will be
expensive

-Rate of return to the
business is small
-Candidates for scrapping

Business Value

Low

«Low business value but not

very expensive to maintain

-Not worth the risk of replacing

them

«Should be normally maintained

or scrapped

Low

High
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Business Va

It is impo n%tt
viewpoints. TheSe vieW poin

ective judgment and requires different business
users, customers, line managers, 1T managers,

and senior managers.

End Users assess the sys e perspect e do they find the
system in supporting, ik DIroCesses anc 2 system functionality
IS use
- 0 omer
e e o v
g qestions s 0 e
‘ ) SVsSten etfective Ntrio oy

at the system from the ang
ake an effective contribution to

or are the
system, an

From an

© diffic

=

5 the system and associated
s goal?

ok
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’;"'a\ ecture No. 39

- E

nt Assessment

The legacy system alsg Pe assessed fr t’s perspective. This
involye ' ate, ac support requirements,

g | virtual

- Supplier ste
likely to
’

maintai

\
l

formance of the system ade
On system users?

performance problems have

dware and software? If there
worth considering system

guirements: What local support is requi
are high costs associated with this support, i

compilers etc be used with current versions of the operating system? Is system emulation
required?
Application software assessment

The application software is assessed on the following parameters:

Understandability: How difficult is it to understand the software code of the current
system? How complex are the control structures that are used?

Documentation: What system documentation is available? Is the documentation complete,
consistent, and up-to-date?

Data: Is there an explicit data model for the system? To what extent is data duplicated in
different files?
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Programming Lar
Is the language

ern compilers available for the programming language?
em development?

Test Data: DO &st data fo em exist? Is there a record of regression tests carried
out when w u ek Jded to the system?

Personnel skills: Are there pé who have the skills to maintain the system?

As migration is a very cg y business igrate the system is
made after assessing. i e angles and it the time has come to
mig the of money and time for
u

ol - Mietual
- business prc S un@%’efgﬁy

rules and

' change | : i:

on-trivial activity. Ju

ed to reengineer a legacy s

Forward
Engineering
Data Document
restructuring restructuring

Code
restructuring

Inventory analysis

Inventory analysis is the first step in the reengineering process. At this stage, inventory of
all applications is taken a note of their size, age, business criticality, and current
maintainability is made. Inventory should be updated regularly as the status of the
application can change as a function of time.

Inventc
analys

:

Reverse
engineering
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IR EE

Document re
The next step 0
documentation is a trademar

ess is document restructuring. Weak
gny legacy applications. Without proper

documenta n(g\e ru processes, and data cannot be easily understood
and reengineered.
In this regards, the*following ailable:

1. Create documentation: entation from seratehuisyery time consuming.
If program is relativel S coming tc | life then just leave
it as it i

28 A good approach

REVErSE €

Reverse eng
~ process for
’ higher le

desig |

ing to understand data
al data structures
Database structures

erse engineering user interfaces

Wstructu ring

as data restructuring. Code restructuring requires redesign with same function with higher
quality than original program and data restructuring involves restructuring the database or
the database schema. It may also involve code restructuring.
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ecture No. 40

ard Engineering

At the end orv@rd endineeri
processes and rules in the sys

t. It means incorporating the new business
englneermg requwes application of SE
principles, methods, and can eate an existi Bn. In most cases
forward engineering doe reate a mod
rather new.user.and tee Juirements are i

older program,
eengineering effort.

T

il AU, cost e arcly
e er, |

d annual maintenance cost eering
ted annual operations cost af ering

v
v
v
v
v
v
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v
v
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v
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v
v
v
v
v
> predicted annual business value co gineering ?
v
v
\
\
\
v
v
v
v
v
v
v
v
i
v
v
v
v
v
v
v

P7 - estimated reengineering cost

8 : estimated reengineering calendar t
: reengineering risk factor (1.0 is no
: expected life of the system

C maintenance = [P3 — (P1 + P2)] x L

Cost of reengineering would then be given by the formula:

C reengineering = [P6 - (P4 + P5) X (L - P8) - (P7 X Pg)]
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Busit bcess Reengineering
A concept mi& to}&twar ) is of business process reengineering (BPR).

ated tasks performed to achieve a defined
dusiness is.cond ghasing services and
g suppliers Siness processes.

A business proeess is “a set
business outcome”. It is the v
supplies, hiring new emplg

For B USeC

\gual

IQErsty
. QANGE

S

obvious from the diagram, it ith the bus

d. The key drivers co®d be cost reduc
improv , and personnel development and emp
| or for a specific component of the k

t!e goa‘s are |!ent|l|e! an! are ran!e! !y importance, an! nee! !or c!ange.

The short listed processes are then evaluated. Existing process is analyzed and measured
and process tasks are identified. The cost and time consumed is measured as well as the
quality and performance problems are identified.

tion where business goals
eduction, quality
. It may be defined at the

Then, process specification and design is carried out. Use cases are prepared for each
process to be redesigned and a new set of tasks are designed for the processes and then
they are prototyped.

A redesigned business process must be prototyped before it is fully integrated into the
business.

Based on the feedback the business process is refined.
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fare Refactoring

ging‘the p

Software refact
behavior of the syStem does
improved. This is sometimes

ging a software system such that the external
ile the internal structure of the system is
oving the design gas been written”.

e of software to make
hservable behavior. It
observable behavior.

A(very Virtual
(=8 B pierdiy

lets the E | ‘"Ii

lange made to t
it

Fowler define
it easi
i

olidate as follows:

“end is being called from different pl

total = price * 0.95;
else
total = price * 0.98;

send ();
It can further be improved if we calculate total outside the if statement as shown below.

if (isSpecialDeal())
factor = 0.95;
else
factor = 0.98;

total = price * factor;
send ();

Although this is a trivial example, it nevertheless is useful and teaches us how can be
consolidate code by grouping together pieces of code from different segments.
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Refactoring:

The first question that we ha

be refactored? Evl@ ha

“Bad Smells” in"Co he p
-

Bad Smells in Code

Sk ourselves is: how do you identify code that needs to
neuristic based approach to this end known as
mple: “if it stinks, change it”.

They have identified ma t types of “bad

the fe

> briefly described in

e e
ot et prtorare

' TEAM
h cohesion; symptom: one
86t of methods; another type of ¢

subset
Shotgun Surgery
. a change requires lots of little chang
— A method requires lots of information from'some other class (move it |
— attributes that clump together but are not part of the same class
® Primitive Obsession
— characterized by a reluctance to use classes instead of primitive data types
e Switch Statements
— Switch statements are often duplicated in code; they can typically be
replaced by use of polymorphism (let OO do your selection for you!)
e Parallel Inheritance Hierarchies
— Similar to Shotgun Surgery; each time | add a subclass to one hierarchy, |
need to do it for all related hierarchies
e Lazy Class
— A class that no longer “pays its way”. e.g. may be a class that was
downsized by refactoring, or represented planned functionality that did not
pan out
@ Speculative Generality

—  “Oh I think we need the ability to do this kind of thing someday”
e Temporary Field

\
l

ge requires changing one
ires changing another

of different classes
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bject is only set in certain circumstances; but an object
tributes ‘

[ J
~aclie ks a t for another object and then asks that object for
t%ec ause client depends on the structure of the
vig
e Middle Man

e than half o ibilities to another

ed it?

— Ifaclassisde
class, do yg

Virtuai
i wwa'sty

S

1

nts are sometimes used to hi
rcomments often are used as a de

a Method
wady seen example of duplicate code. ok at another simple
ong method. AIthouih, in this case, the code 1s not really long, it however |

The following code segment sorts an array of integers using “selection sort” algorithm.

for (i=0; i < N-1; i++) {
min =i,
for j=1i;jJ<N;j++)
if (a[j] < a[min]) min = j;
temp = a[i];
a[i] = a[min];
a[min] = temp;

We break it into smaller fragments by making smaller functions out of different steps in
the algorithm as follows:
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int minimum (in.al

{ &
int m
for (int i = from; i <=
i(afil.< afmi
return min;
} e 4
void swap (int &, int &)

{

Virtual
universty

ORANGE
. MONKEY TEAM

e we have got two separe unctions that can be used

The sort fu

: for (i=C

ore involved example

ostly been adapted from Fowler’s intrc ) refactoring which is

e Frequent renter points.
statement (in ASCII).

Here is the code for the classes. DomainObiject is a general class that does a few standard
things, such as hold a name.
public class DomainObject {
public DomainObject (String name) {
_Nhame = name;
3
public DomainObiject () {};

public String name () {
return _name;
h
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publi

ki “\
0 tegd S"lg _Ng
} B 4
Movie represents the notig . A video sto al tapes in stock of

the same movie

P

Z . _ Mirtual
( universty

- TEAM
ceCode() {

return _priceCode;

lic void persist() {
Registrar.add ("Movies", this);

public static Movie get(String name

return (Movie) Registrar.get ("Movies", name);

¥
¥

The movie uses a class called a registrar (not shown) as a class to hold instances of
movie. | also do this with other classes. | use the message persist to tell an object to save
itself to the registrar. | can then retrieve the object, based on its name, with a get(String)
method.

The tape class represents a physical tape.
class Tape extends DomainObject

{

public Movie movie() {
return _movie;

public Tape(String serialNumber, Movie movie) {
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_serial N ber;
_mo

¥
private String _serialNuml
private Movi o)
) L2
-~
The rental class represents a ing a movie

class Rental extends D

Virtual
universty

ORANGE
MONKEY TEAM
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sses have been dumb ?
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(

{

The cUStOMEr*CIass represents the customer. So fa
ated data. Customer holds all the behavio
() method.

ap ing a statement in its

er extends DomainObject

_Nhame = name;
}
public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + name() + "\n";
while (rentals.hasMoreElements()) {
double thisAmount = 0;
Rental each = (Rental) rentals.nextElement();

/[determine amounts for each line
switch (each.tape().movie().priceCode()) {
case Movie.REGULAR:
thisAmount += 2;
if (each.daysRented() > 2)
thisAmount += (each.daysRented() - 2) * 1.5;
break;
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ASE:

case MoV
i sRented() * 3;

t

DIFEaAK

case Movie.CHILE
higAm =1
if (Gach.d®ysRe

‘thiSAmount +
break;

ented() - 3) * 1.5;

i , Virtual
'I'( s
MONKEY TEAM

(nt owed is " + String.valueO
ou earned " + String.valueOf(freg

v
v
v
v
v
v
v
v
v
v
v
v
v
v
Y
v
v
v
v
g
nt) + "\n";

Poi%ts) + " frequent renter ?
v

v

\

\

\

v

v

v

v

v

v

v

v

i

v

v

v

v

v

v

v

result;

public static Customer get(String name) {
return (Customer) Registrar.get("Customers”, name);

}

public void persist() {
Registrar.add("Customers", this);

}

private Vector _rentals = new Vector();

}

What are your impressions about the design of this program? | would describe as not well
designed, and certainly not object-oriented. For a simple program is this, that does not
really matter. Thereis nothing wrong with a quick and dirty simple program. But if we
imagine this as a fragment of a more complex system, then | have some real problems
with this program. That long statement routine in the Customer does far too much. Many
of the things that it does should really be done by the other classes.
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This is really bro
similar stateme

equirement, just in from the users, they want a
at the code you can see that it is impossible to
reuse any of the'behaviore [ statement() method for an htmlStatement(). Y our
only recoursg is to write a W method that duplicates much of the behavior of
statement 0 0 onerous. You can just copy the statement()
method anc m;g Ver C ed. So the lack of design does not do too
much to hamper the writing ¢
exactly where to do the chang at happens when,the ging rules change?
You have to fix both statemel mliStateme fixes are consistent.
The problemufrom ¢ ode comes wh nge it later. Thus if
yo eCt t and paste is fine. If

t a menace.

ent(), (although it might be tricky to figure out

But you st

not touch
(engineerin
' does hurt.

_

T get of my attention is the over
0ok ateMemg mcthod like that, I am looking to tak
2thod from it.

Extracti method is taking the chunk of code an
here is the switch statement (whic

double totalAmount = 0;
int frequentRenterPoints = 0;

Enumeration rentals = _rentals.elements();

String result = "Rental Record for " + name() + "\n";
while (rentals.hasMoreElements()) {

double thisAmount = 0;

Rental each = (Rental) rentals.nextElement();

ment() method. When |

y v
Y
Y
Y
Y
Y
Y
v
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
i
Y
f the code an extract a %
Y
v
Y
Y
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Y
Y
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Y
Y
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Y
Y
Y
v
v

a method out of it. An
below).

//determine amounts for each line
switch (each.tape().movie().priceCode()) {
case Movie.REGULAR:
thisAmount += 2;
if (each.daysRented() > 2)
thisAmount += (each.daysRented() - 2) * 1.5;
break;
case Movie.NEW_RELEASE:
thisAmount += each.daysRented() * 3;
break;
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case Moy
thi
if (ea ,
Amount .daysRented() - 3) * 1.5;
rw ‘
} -~
totalAmount += thisA

/! add.frequen

s own method. When we
5 that are Iocal in scope

ks like it would make a good chunk to ext
od, we need to look in the fragmen

thisAmount is modified. Any non-moc e we can pass In as a parameter.
Modified variables need more care. If there is only one we can return it. The temp is
initialized to 0 each time round the loop, and not altered until the switch gets its hands on
it. So we can just assign the result. The extraction looks like this.

public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + name() + "\n";
while (rentals.hasMoreElements()) {
double thisAmount = 0;
Rental each = (Rental) rentals.nextElement();

/ldetermine amounts for each line
thisAmount = amountOf(each);
totalAmount += thisAmount;
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/l add freg
frequen
// add bonus fora elease rental

if ((each.tape().movie 2Code() == Movie.NEW_RELEASE) &&
each.daysR > 1) frequ erPoints ++;

//show figures for thi

result += "\t" + each.t .name()+ "\t" alueOf(thisAmount) +

"\n":

pointI;('a"?u \;ri mu a e
{' } return univerSty
ORANGE
TEAM

FeRented() > 2)
Amount += (each.daysRented() - 2
preak;

ase Movie.NEW_RELEASE:
Amount += each.daysRented() * 3;
ak;

j leac!.!ays!en'e§_>

thisAmount += (each.daysRented() - 3) * 1.5;
break;

}

return thisAmount;

}

When | did this the tests blew up. A couple of the test figures gave me the wrong answer.
| was puzzled for a few seconds then realized what | had done. Foolishly | had made the
return type of amountOf() int instead of double.

private double amountOf(Rental each) {
double thisAmount = 0;
switch (each.tape().movie().priceCode()) {
case Movie.REGULAR:
thisAmount += 2;
if (each.daysRented() > 2)
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thisAm daysRented() - 2) * 1.5;

brea 1
case Movie.NEW™

thi unt += eac

brea
case MovVie. C‘LDR
thisAmount +=1
if (each.daysRente
thisAmount +
preak:

SRented() * 3;

ySRented() -

A& » _MVistual
(= S

easy to
method and broken it d W

IS IS a good

C
IiNtO anad

ge them.

amountOf(Rental aRental) {

ouble result = 0;
(aRental.tape().movie().priceCode()) {
e Movie. REGULAR:
It+=2; '

!reai;

case Movie.NEW_RELEASE:
result += aRental.daysRented() * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (aRental.daysRented() > 3)
result += (aRental.daysRented() - 3) * 1.5;
break;

}

return result;

}

Is that renaming worth the effort? Absolutely. Good code should communicate what it is
doing clearly, and variable names are key to clear code. Never be afraid to change the
names to things to improve clarity. With good find and replace tools, it is usually not
difficult. Strong typing and testing will highlight anything you miss. Remember any fool

S O OF (OF. (OF. (O (05 (5 (OF (08 (O (OF (08 (O (OB (08 (OF (0RO (OF (OF O (O (OF (08 (O (OF (O (O (OF (08 (O (OF (OF (O (OF (OF (08 (OF (OF (O (OF (OF (0

v
v
Y
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v

FI T Y Yy Yy Y YV I I ITITIIFTTGT



IR IR R R RN E

can write code the
humans can u

nderstand, good programmers write code that

?‘ ecture No. 43
‘ﬁovi

ount calculation

As | look at amountOf, | ¢ uses infor tal, but does not use
information from the ¢ IS method is ) object, it should be
moVee irst er to rental, adjust it to
fi

S Virtual
[ = = TUnIVersty
ORANGE

Rented -

OVie.CHILDRENS:
esult += 1.5;

f (daysRented() > 3)
esult += (daysRented() - 3) * 1.5;
ak;

¥

In this case fitting into its new home means removing the parameter.

The next step is to find every reference to the old method, and adjusting the reference to
use the new method. In this case this step is easy as we just created the method and it is in
only one place. In general, however, you need to do a find across all the classes that might
be using that method.

public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + name() + "\n";
while (rentals.hasMoreElements()) {
double thisAmount = 0;
Rental each = (Rental) rentals.nextElement();
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[/ldetern
thisAmou
totalAmount += this/

‘
/I add frguer‘enter

frequentRenterPoints
/l add bonus for a twao ease renta

if ((each.tape().ma ode() == M ASE) &&
each.daysRented() > terPoints ++;

Virtuai
umverst

ange the next thing is to re
e if I missed anything.

method. The compiler

ertainly some more | would like to do to
nd return to Customer.statement().

ge() but I will leave it for

replacing a temp with a query.

public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + name() + "\n";
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();

/Idetermine amounts for each line
totalAmount += each.charge();

/I add frequent renter points

frequentRenterPoints ++;

/l add bonus for a two day new release rental

if ((each.tape().movie().priceCode() == Movie.NEW_RELEASE) &&
each.daysRented() > 1) frequentRenterPoints ++;
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[/show
result ac ie().name()+ "\t" + String.valueOf(each.charge())
+ ll\nll ;

} 9
/ladd footer lines
result += "Amount owe

result +="You earne
points™;

0t3 A\ N ] ll\nll;
+ " frequent renter

g.valueO
y.valueOf(fre

I like to g Virtual
([ umv&rstx.

long me

similar thing for the freqt
lgh there is less variation
asQ O"PUL the responsibility on the rental.
equent renter points part of the code (highlig

oints. Again the rules vary
e charging. But it seems

Y
Y
¥
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Y
ed to extract a method from 9
- Y
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statement() {
otalAmount = 0;

String result = "Rental Record for ™ + name() + "\n";
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();

/ldetermine amounts for each line
totalAmount += each.charge();

/[ add frequent renter points

frequentRenterPoints ++;

// add bonus for a two day new release rental

if ((each.tape().movie().priceCode() == Movie.NEW_RELEASE) &&
each.daysRented() > 1) frequentRenterPoints ++;

/Ishow figures for this rental
result +="\t" + each.tape().movie().name()+ "\t" + String.valueOf(each.charge())
+ ll\nll;

}
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/ladd footer

result += String.valueOf(total Amount) + "\n";
result +=*You earnec alueOf(frequentRenterPoints) + " frequent renter
points™;
retur s??
} -~

Again we look at the use oped varia 5 each, which can be
passed in_as.a param Jther temp usec rPoints. In this case
freg orehg the extracted method
d A parameter as long as

public Stri Vi rtua l
[ ¥ universty

’

each.

cquent renter points
frequentRenterPoints += frequentRenterPo

figures for this rental
+="\t" + each.tape().movie().name(

gevalueOf(each.charge())

//add footer lines

result += "Amount owed is " + String.valueOf(totalAmount) + "\n";

result +="You earned " + String.valueOf(frequentRenterPoints) + " frequent renter
points™;

return result;

}

int frequentRenterPointOf(Rental each) {

if ((each.tape().movie().priceCode() == Movie.NEW_RELEASE) &&
each.daysRented() > 1) return 2;

else return 1;

}

| did the extraction, compiled and tested, and then did a move. With refactoring small
steps are the best, that way less tends to go wrong.
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public String statef
double tot
int freq RE .
Enumeration rentals = S-elements();
String sﬁ: e al R Q name() + "\n";
while(rentals.haMoreE

Rental each = (Rental

lement();

//determine amou
totalAmoun

().movie().priceCode() == Movie.NE ASE) && daysRented() > 1)

Removing Temps

As | suggested before, temporary variables can be a problem. They are only useful within
their own routine, and thus they encourage long complex routines. In this case we have
two temporary variables, both of which are being used to get a total from the rentals
attached to the customer. Both the ascii and html versions will require these totals. I like
to replace temps with queries. Queries are accessible to any method in the class, and thus
encourage a cleaner design without long complex methods.

| began by replacing totalAmount with a charge() method on customer.

public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + name() + "\n";
while (rentals.hasMoreElements()) {
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Rental eag als.nextElement();

// add frequ [
frequentRenterPoint

I1show @uré‘ar this

result +="\t" + each.t

.frequentRenterPoints();

name()+ "\t" + String.valueOf(each.charge())

Virtual
- universty

ORANGE

ar

ing and testing that refactoring, | then e for frequentRenterPoints.

tring result = "Renta
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
/Ishow figures for each rental
result += "\t" + each.tape().movie().name()+ "\t" +
String.valueOf(each.charge()) + "\n";
}

//add footer lines

result += "Amount owed is " + String.valueOf(charge()) + "\n";

result += "You earned " + String.valueOf(frequentRenterPoints()) +
" frequent renter points";

return result;

}

private int frequentRenterPoints() {
int result = 0;
Enumeration rentals = _rentals.elements();
while (rentals.hasMoreElements()) {
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Rental eac
result +

als.nextElement();
Points();

}
return r

It is worth stopping and thin t this refactorlng Most refactorlng reduce the
amount of code, but this one That's be es a lot of statements
to set up a summing loopEVv ple summing e of code per element
needs six lings.of suppe is an idiom ANy programmer but it
IS noi 's A d builds up its ability
tQ overhead to decrease,
0

The other
( while loop
~_ might sig

.simply '

Ner

available to any code wri
an easty™pe®aded to the interface of the class sh

ormation. Without queries like these, other met
and building the loops. In a complex s

ustomer class. Indeed they
parts of the system need this
to deal with knowing about
ill lead to much more code

public String htmiStatement() {
Enumeration rentals = _rentals.elements();
String result = "<H1>Rentals for <EM>" + name() + "</[EM></H1><P>\n";
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
/Ishow figures for each rental
result += each.tape().movie().name()+ ": " +
String.valueOf(each.charge()) + "<BR>\n";

//add footer lines

result += "<P>You owe <EM>" + String.valueOf(charge()) + "</[EM><P>\n";

result +="On this rental you earned <EM>" +
String.valueOf(frequentRenterPoints()) + "</EM> frequent renter points<P>";

return result;
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There is still som
the loop. Furth
footer, and deta

time, | would like to move
refactoring af‘ \‘

Moving the Rental Calculat

m the ascii version, but that is mainly due to setting up
ean that up further, extracting methods for header,
ould take. But that isnit where | want to spend my
e methods live moved onto rental. Back on with the

Yes itis that switch staten pugging me. do a switch based on
an attribute _of anothe ou_must use a it should be on your
own tha il move onto movie

3 Virtual
- universty

gsent = 1.5
if (daysRented > 3)

result += (daysRented - 3) * 1.5;
ak;

For this to work | have to pass in the length of the rental, which of course is data due of
the rental. The method effectively uses two pieces of data, the length of the rental and the
type of the movie. Why do | prefer to pass the length of rental rather than the movieis
type? Its because type information tends to be more volatile. | can easily imagine new
types of videos appearing. If I change the movieis type | want the least ripple effect, so |
prefer to calculate the charge within the movie.

| compiled the method into movie and then adjusted the charge method on rental to use
the new method.

Class rentalO
double charge() {
return _tape.movie().charge(_daysRented);

}
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Some people wo
on tape. This

e that chain of calls by having a charge(int) message

Class rental
double char :
retur _tai.chaﬂe(_da
} - 4

Class tape
double charge

(OU can

providing
( not so happ
’ |

Having

ts
Vie().frequentRenterPoints(_d

tRenterPoints(int daysRented){
Code() == NEW_RELEASE) && ¢

With these two changes | can hide those constants, which is generally a Good Thing.
Even constant data should be private.

private static final int CHILDRENS = 2;
private static final int REGULAR = 0;
private static final int NEW_RELEASE = 1;

To really do this, however, | need to change a couple of other parts of the class. | need to
change how we create a movie. | used to create a movie with a message like

new Movie ("Ran", Movie. REGULAR);
and the constructor
class MovieO

private Movie(String name, int priceCode) {
_Nhame = name;
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iceCode;

}
To keep thisitype code hidde

public sta icﬁovi‘ewN

return new-Movie (namé
b

public static Movie ne
return_new Movie

0 some creation methods.

ng name){
ASE);

ng name){

Virtual

( Now I crea
: |

h of methods to handle the classification.

" priceCode = REGULAR:

“ beNewRelease() {
public void beChildrens() {
_priceCode = CHILDRENS;
}

Itis a bit of effort to set up these methods, but they are a much more explicit interface then
the type codes. Just looking at the name of the method tells you what kind of movie you
are getting. This makes the code more understandable. The trade off is that each time |
add a price code | have to add a creation and update method. If | had lots of price codes
this would hurt (so | wouldnit do it). If I have a few, however, then itis quite reasonable.

At lastO inheritance

So we have several types of movie, which have different ways of answering the same
question. This sounds like a job for subclasses. We could have three subclasses of movie,
each of which can have its own version of charge.
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This would allow me to rep Witch statement by using polymorphism. Sadly it has
one slight fla dﬂw move can change its classification during its lifetime.
An object cann@t c e its its lifetime. There is a solution however, the
state pattern [Gang of Four] 2 pattern the classes look like this.

By addig i ) subclassi ode object, changing
the

-" O0S dlC | 11 S
errors it V&'! luﬂa Old
- could prob ‘ 1€
= i oo o s

i e e W

ar() {

return _regular;

“ childrens() {
_childrens;

return _newRelease;

}

private static Price _childrens = new ChildrensPrice();
private static Price _newRelease = new NewReleasePrice();
private static Price _regular = new RegularPrice();

}

Now | can begin to move the data over. The first piece of data to move over is the price
code. Of course lim not actually going to use the price code within the Price object, but |
will give it the illusion of doing so. That way the old methods will still work. They key is
to modify those methods that access and update the price code value within Movie. My
first step is to self-encapsulate the type code, ensuring that all uses of the type code go
though getting and setting methods. Since most of the code came from other classes, most
methods already use the getting method. However the constructors do access the price
code, | can use the setting methods instead.

public static Movie newNewRelease(String name){

FITF Ty Y Y Y Y Yy I I ITITTIFTGT

S O OF (OF. (OF. (O (05 (5 (OF (08 (O (OF (08 (O (OB (08 (OF (0RO (OF (OF O (O (OF (08 (O (OF (O (O (OF (08 (O (OF (OF (O (OF (OF (08 (OF (OF (O (OF (OF (0

y v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v
v



Movie resultes
result.be
return result;

}
) Wie * tring name){
Movie result = Mo

result.beRegular();

return result;

by

public static) ildrens(String

Virtual
universty

; .wj"‘”“ =

ar

S

oid beNewRelease() {
e = Price.newRelease();

==g== _

public int priceCode() {
return _price.priceCode();

}

And provide the priceCode methods on Price and its subclasses.

Class PriceO
abstract int priceCode();

Class RegularPriceO
int priceCode(){
return Movie.REGULAR,;

}

To do this | need to make the constants non-private again. This is fine, I donit mind them
having a little fame before they bite the dust.
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I can now compiles
changed.

After movin ata | can frt moving methods. My prime target is the charge()
method. | SI') oy Ve.

Class MovieOQ %
double charge(int daysRen

return _price.charge
}

ore complex methods donit realize the world has

Virtual
universty

aySRented > 3)
result += (daysRented - 3) * 1.5;
preak;

Once it is moved | can start replacing the case statement with inheritance. I do this by
taking one leg of the case statement at a time, and creating an overriding method. | start
with RegularPrice.

Class RegularPriceO
double charge(int daysRented){
double result = 2;
if (daysRented > 2)
result += (daysRented - 2) * 1.5;
return result;

}

This will override the parent case statement, which | just leave as it is. | compile and test
for this case, then take the next leg, compile and testO. (To make sure Iim executing the
subclass code, | like to throw in a deliberate bug and run it to ensure the tests blow up.
Not that Iim paranoid or anything.)
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Class ChildrensP
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if (day: d>3

result +zy(da ted
return'resuft;
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Class NewReleasePriceO
double charge(int d

i Virtua:
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( 2ntRenterPoints(daysRente :

int frequentRenterPoints(int daysRented){
priceCode() == Movie.NEW_RELEASE)
else ml;

ented > 1) return 2;

overriding method for new releases, and leave a defined method (as the default) on the
superclass.

Class NewReleasePrice
int frequentRenterPoints(int daysRented){
return (daysRented > 1) ?
2:
1
}

Class PriceO
int frequentRenterPoints(int daysRented){
return 1;

}

Now | have removed all the methods that needed a price code. So | can get rid of the price
code methods and data on both Movie and Price.
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Cape |I|ty  Model Integration (CMMI)

Capabilit ﬁrltyalodel
specified discipline, used to
there are a number of CMM

a reference model of mature practices in a
0’S capablhty to perform that discipline. In fact
er by discipline 8._systems, acquisition,

y ¥
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g
rocess Improvement %
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etc.), structure (staged ve ous), how
path), and_h apab hed (institutio “Capability Maturity
Mod jtute (SEI) to denote a

P

Software

( Name

‘3 Software
Systen

w Jineering

ybrid ir d product development
staged ce
continuo e development

e models have different structure and
ally use many of these models for the

could potenti
lematic for them.
'ramewor! an! prow!es a 'ramewor! 'or mtro!ucmg new !lsmp||nes as nee!s arise. |t

n domains, an organization
t activities, at times it could

can now be applied to just the software engineering projects in an organization or for the
entire spectrum of activities outlined above.

CMMI Representations

A representation allows an organization to pursue different improvement objectives.
There are two types of representations in the CMMI models: staged and continuous. The
organization and presentation of the data are different in each representation. However,
the content is the same.

Staged Representation

Staged representation is classical representation we have already seen previously. It:
e Provides a proven sequence of improvements, each serving as a foundation for
the next.
e Permits comparisons across and among organizations by the use of maturity
levels.
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models with a continuous
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Capability Levels

A capability level is a well-defined evolutlonary plateau describing the organization’s
capability relative to a process area. There are six capability levels. For capability levels
1-5, there is an associated generic goal. Each level is a layer in the foundation for
continuous process improvement. Thus, capability levels are cumulative, i.e., a higher
capability level includes the attributes of the lower levels. The five (actually six)
capability levels (starting from 0) are enumerated below in the reverse order, 5 being the
highest and 0 being the lowest.

5 Optimizing

4 Quantitatively Managed
3 Defined

2 Managed

1 Performed

0 Incomplete
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DCess area or specific practice.
“ of Representations

e Process improvement is measured using maturity levels.

e Maturity level is the degree of process improvement across a predefined set of
process areas.

e Organizational maturity pertains to the “maturity” of a set of processes across an
organization

concepts. The difference
f process areas across an
processes relating to a

Continuous

e Process improvement is measured using capability levels.

e Capability level is the achievement of process improvement within an individual
process area.

e Process area capability pertains to the “maturity” of a particular process across an
organization.
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MM Overview
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stent) and depend heavily on
the institutional knowledge, or the ¢ e, or the heroic efforts of
latively few people or small groups.
espite the chaos, such organizatie produce products and

to estimate Wl!at a process WI|| !0 W“en you !O not 'u"y un!erstan! t”e

process (what it is that you do) in the first place and cannot therefore control it
or manage it effectively.
(c) Due to the lack of structure and formality, organizations at this level may over-
commit, or abandon processes during a crisis, and it is unlikely that they will
be able to repeat past successes. There tends to be limited planning, limited
executive commitment or buy-in to projects, and limited acceptance of
processes.

Level 2 - Repeatable
It is characteristic of processes at this level that some processes are repeatable, possibly
with consistent results. Process discipline is unlikely to be rigorous, but where it exists it
may help to ensure that existing processes are maintained during times of stress.

Organizational implications
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shed from this level.

izational implications

or so|!ware maintenance.

b) Using quantitative/statistical techniques, process performance is measured
and monitored and generally predictable and controllable also.

Level 5 - Optimizing

It is a characteristic of processes at this level that the focus is on continually improving
process performance through both incremental and innovative technological
changes/improvements.

Organizational implications

(a) Quantitative process-improvement objectives for the organization are
established, continually revised to reflect changing business objectives, and
used as criteria in managing process improvement. Thus, process
improvements to address common causes of process variation and measurably
improve the organization’s processes are identified, evaluated, and deployed.

S O OF (OF. (OF. (O (05 (5 (OF (08 (O (OF (08 (O (OB (08 (OF (0RO (OF (OF O (O (OF (08 (O (OF (O (O (OF (08 (O (OF (OF (O (OF (OF (08 (OF (OF (O (OF (OF (0

FI T Y Y Y Yy Yy I I IITTIIFTTGI



<

S O OF (OF. (OF. (O (05 (5 (OF (08 (O (OF (08 (O (OB (08 (OF (0RO (OF (OF O (O (OF (08 (O (OF (O (O (OF (08 (O (OF (OF (O (OF (OF (08 (OF (OF (O (OF (OF (0

(0
(0
(0
(0
(0
(0
(0
(0
(0
(0
(0
(0
(§)
(0
(0
(§)
(0
(0
(0
(0
(0
(0
(0

(b) The effé
agai

(C) Bc
ets for me
Lles °
fp ces atic

At maturity Ievel 4, processes
process variation and pro
processes may.produce re
establi

A

0
performa

maintainin
( objectives.

-
' Extensic

A CIvIlv

Selecting a Representation

When making the decision about which architectural representation to use for process
improvement, comparative advantages of each approach as represented in the given

Table.

Continuous Representation

Grants explicit freedom to select the order
of improvement that best meets the
organization's business objectives.

Enables increased visibility into the
capability achieved within each individual
process area.

Supports a focus on risks specific to

process improvements are measured and evaluated
pcess-improvement objectives.

and the organization’s set of standard processes

e Improvement activities.

maturity level 4 and maturity level 5 is the type

ed with addre
cal predicta
JIts, the res

univers
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Representations Staged C

model representation? The answe
e of CMMI models. The basic building bloc
areas.” A process area does not describe
e and exit criteria, roles of participant
t those using an effective process da

ical special causes of
, and though
C|ent to achieve the

al common causes of

# ua‘ DCESS

n explanation of the
y CMMI model are called
ctlve process is executed
S). Instead, a process area
y they do those

Staged Representation

Enables organizations to have a predefined
and proven path.

Builds on a relatively long history of use.

Case studies and data exist that show return
on investment.

Permits comparisons across and among
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Jption of separate management.
Ther veral approaches that can be taken ta
ive, incremental, and phased approae

surrounding project objectives, goals, and importantly, the roles and responsibilities of all
participants and stakeholders.

inct technical skills and the

g project activities including

The traditional approach
A traditional phased approach identifies a sequence of steps to be completed. In the

"traditional approach”, we can distinguish 5 components of a project (4 stages plus
control) in the development of a project:

! Planni ng and
s Monitoring
m\;—v and Controlling Lﬂ/ SO

Typical development phases of a project
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uality Assurance
engineering processes an! met!o!s use! to ensure qua||ty T!e met!o!s !y w!m! t!ls is

accomplished are many and varied, and may include ensuring conformance to one or
more standards, such as ISO 9000 or CMMI.

This definition emphasizes upon three important points:

» Software requirements are the foundation from which quality is measured. Lack of
conformance is lack of quality
» Specified standards define a set of development criteria that guide the manner in
which software is engineered. If the criteria are not followed, lack of quality will
almost surely result.
« A set of implicit requirements often goes unmentioned (ease of use, good
maintainability etc.)

Another very important question is: Do you need to worry about it after the code has been
generated? In fact, SQA is an umbrella activity that is applied throughout the software
process.
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Goal of quality e the management with the necessary data to be
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the necessa yr ources to f| achieves desired quality control.
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5. internal failure cost and
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» Software engineers who do the technical work

*  SQA group who is responsible for QA planning, oversight, record keeping, analysis,
and reporting

Software engineers address quality by applying solid technical methods and measures,

conducting formal and technical reviews, and performing well planned software testing.

The SQA group assists the software team in achieving a high quality product.

SQA Group Activities

An SQA plan is developed for the project during project planning and is reviewed by all
stake holders. The plan includes the identification of:

Evaluations to be performed

Audits and reviewed to be performed
Standards that are applicable to the project
Procedures for error reporting and tracking
Documents to be produced by the SQA group
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