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CS1023 - SOFTWARE QUALITY MANAGEMENT

TWO MARKS AND SIXTEEN MARKS

1)Define software quality?

source definiion

OED,1990 Degree of excellence

Crosby, 1979 Zero defects

1SO,1986 The totality of features and characteristics
of a product or service that bear on its
ability to satisfy specified or implied

N needs )

Fruhauf Quality is when the customer comes

back,not the product.

2)Write down the different views of quality?

e The transcendent view
® The product based view
e The value based view

® The manufacturing view

e The user based view

3)Describe the three areas addressed by Mccals model?

® Product operation
e Product revision
L4 Product transition

4)Define Mccall’s quality criteria

® Usability

e Integrity

e Efficiency

e Correctness

® Reliability

® Maintainability
* Flexibility

e Testability

e Portability

e Reusability

e Interoperability

5)How the quality criteria interrelated?

* Inverse
e Neutral
e Direct

6)Give the conditions that quality metrics should met?
* Be clearly linked to the quality criterion.
* Be sensitive to the different degrees of the criterion.
e Provide objective determination of criterion.
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TiDeline Structuredness?

Structuredness ¢f Modularity ¢ Lines of code
Mumber of modoles

8)What are the two types of metries?
Predictive Metrics
Descriptive Metrics
NGive the characteristics of quality of software?
& Quality 15 not absolule
= Ouality 15 muludimensional.
e OQuality 15 subject o constrants
= Quality 1s about acceptable compromises.
s Quality eriteria are not independent,
1)Why soltware is considered to be problematical?
= Soltware has no physical existence
= The lack of knowledge of client needs
*  The change of client necds.
®  The rapid change in hardware and software.
*  [igh expectation of customers
Llwhat are the seven erlteria suggested by watts for a good metric?

= Ohjectivity

*  Relinbility

= Validity

= Standardization
= Comparability
*  FEconomy

= Uselulness

12)How the metries are classified?
= Readability asa ameasure of usability
s Error prediction ag a measure of correctnesy

= Errordetection as a measure of cormectness

e MTTF as a measure of reliability

= Complexity as a measuie of iehialnlity,

= Complexity as a measuie of mamatanability

= Readability of a code a8 4 measure of manatanability
|

Maodularity as o measuie of mamtainability,
& estability as a measure of maintaimablivy
13)Write down the limitations of metrics?
& They cannot be validated.
They are not generally objective.
Quality 1s relative. not an absolute guantity.
They depend upon a small set of measurable propertics,

.- & W

The do not measure the complete set of quality criteria,

SQM
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& The metncs measure more than one criteron.

14)What are the problem areas associated with implementation of the method?
*  The methaod is different,
*  The need for training and retraining,
= The need for elfective manageinent,
*  The need W measure progress,
= Piciking up errors earlier may cause frustration,
15)write down the gilb’s quality attribuies?
& Workalality
= Avalability
= Adaptability
= Usability
16)Define workability?
Waorkability is defined as the raw abilicy of the system w do work workability
may considered in werms ol
= Process capacity=10s the ability o process tansactions within a given unit of
time,
+  Stornge q..'upna..'ily-ll‘.m; the uhi]ity of the syatem Lo store things such s information,
= Responsiveness<IUs the measure of the response to uini;h,'. event,
17 Define Availability?
Availabihty 15 concerned with the proporton of elapsed tme that a sysiem s
ahle to be used. The sub attributes are
= Reliability
= Mainatainability,
= Integrity
18)Define Adaptability?
Adaptability  may considered in terms of improvability,extendability,and
|1nrluhilil:»,',
+  Improvability-the time taken (o make minor changes (o the sysiem where the term
systeim 15 taken o include items such as documentation,
= Extendability-1t's the ease of adding new functionality w ayatem.
= Portability-10s the ease of moving a system from one environment w another,
19)Gilh’s approach become obselent.State reason,

& Ulse of a template rather than rgid model.

= Explicit recognition of constraints upon quality.
=  Recognition of eritical resources

*  LUse of locally defined measures.

= (Close links with the development process.

200Wrlte down the five methods suggested by waats for measuring guality?
= Simple Scoring,
= Weighted Scoring,
*  Phased Weighting factor method,
= The Kepner-Tregoe method,
The Cologne combination method,
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21)Define Methodolopy?

A methodology may be defined as o frame work for the aystematic organization of o
collecton of methods.

20 Write down the features of methodology?

= licon be tught,

s i con be scheduled,

= icnn be mensured,

= In can be compared,

# i cun be modified,
22)Define SSADM. Write down the prineiple behind SSADM.

SSADM-Stuctured System And Design Methodology. The am of S5ADM 15 w
ensure that user requirements ore reflected in the i,l.,':v.iun ol the .i:,'h'.}'l:'.l“.'rhl! three
principle behind SSADM s

= User Involvement,

*  Quality Assurance,

s Seperation of logical and Physical design,
23)What are the stages involved in SSADM?

= Analysis of current system.

= Requirement specification.

= Seclection of technical options.
= Data design.

& [Process design,

& Physacal design.
24)What are technigues used in SSADM?

SS5ADM  make use of o number of echniques,both diagrammatic and non
diagrammatic,

Diagrammatic Technigues
yData Flow Diagraim
2iLogical data structures
',hl-‘.n[in}l life histories
4iLogical dialogue outlines

Non-Diagrammatic Techniques
IRelatonal Data Analyais
2iFirst=cut rules.

BJF'hy.ui-.'ul design control,
4)Project Estimation.

SI0A Reviews

25)Write down the seven phases involved in TEM 7

*  Information Strategy Planning,
Business Aren Analysis,

Business System Design,

Technical I‘.lq.'..'n:ign,
= {Tonstruction,
= Transition and Production,

26)Write down the advantages of IEM?

* o links system development w business needs,

* lucovers the whole hife eyele,
= [ facilitates the use of a case ool
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27 1Define CASE tool?

CASE-Computer Aided Software Engineering CASE tools are computer based wals 1o
assist i the software engineering process. CASE ol 15 made up of set of wols.

28)What are advaniages of CASE Tools?

Prmlu-,:livily,

l'Tnl'u;i.'-;Iu.i.m'.:,',

Methadology Automation,

I‘.n;mn'ngi:.r. G Practice,

Diocumentation,

= Muintenance,
29)What are different types of CASE tools,

= Front end or upper case wols,

*  Back end or lower case ool

= Integrated case wools,
A Define QMS?

The organisational  struciure responsibilities, procedures, processes  and resources for
plementing quality management,
3N Write down the SPC techniques?
Process tlow chart
Tally chart.
Histogrum.
Pareto Analysis.
Cause=and Effect diagram.
Scatter diagram.

= Control charts,
32)Define Quality Control,

A aystemane mathod of econoimically providing products or services that met the

user's requirements,

ANDefine DRE?
DR E=Hrrors found by an ingpection F100%
Total Errors in the product belore Inspection
34 Name the two metries for DRE?
+  Total defect containment Effectiveness(TDCE)
*  Phase conthinment Eifecetiveness(PCE)

TDCE= Number of pre release defects
Numberof prerelease defects+number of post release defects
PCE=Mumbeér of phasé 1 errors
Number of phase I errors+Number of phase 1 defects

A5)Write down the characteristies of DRE?
*  There are only two phases of defect remaoval.
*  The defect removal elffectuveness for the two phases 15 same.
36)Write down the five steps involved in Fagans Inspection method 7
& (verview



SEC CS1023 SQM
Preparation.
Inspection,
Rework.

& Follow-up.
I7/Why we have to assess the reliability of a software product?

[C s important Tor two reason

*  Asan objective statement of the qualivy of the product,

*  For resource planning for the software maintenance phase,
AR JHow the reliability models are classified?

Relinbility models are classified into two types,
= Dynamic models

= Static models
A statie models uses other attributes of the project or program modules o estimate
number of defects in the seltware.
A dynamic models usually based on statistical distributions,uses development defect
paterns o estimate end product reliability,
29 What are lfive factors affecting software quality assurance?
Size of the system
Crincality of the sysiem,
The cost ol corfecting errors.
Type of release,
Relatonship with user,
40)Write down the guidelines for effective leadership?
Trust your subordinates,
Develop youi' visioi,
Keep u cool.
FEneou rage risk
Be an expert.
Invite dissent.
Simplity,
41)Write down the five effective methods to ensure the failure of software guality
assurance?
Too many technical niceties,
Too much ume spent stoppingrather than preventing defects,
ElTisrts wasted,
Management has a problem with the mathematical kid,
Always complamimg about the governmentbut no one does anything.
42)What is SRS?

The soltware requirement specification document describes
capabiliies,states functionality - ol all  aspects of  the  system. This  include  major
components,subcomponentsol the software and internal interfoces of the software and
inay incliude databages. It also melude nems specihcally requived by the user,

43 What is SDD?
The software Design Deseription describes major components and sub componenis
of the software ncluding databases and internal interfaces, This process will be earried
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out according (o the standard  procedure, This  procedure may  include use of a
computerized design tool,
44)What is Software Interfaces documentation?

Software interfaces documeniation describes capabilities and functionality of all
interfaces between any two or more componenta of the system. This include major
components sub components and external systems,
45)Wrlte down the principles behind the review process?

s Eaublishing what reviews are needed by the project,

= What are contents of various review,

= What should be resulis o { the review,
46)Write down the specification for reviews?

¢ Formal reviews oceur at menang ful points of the software schedule,

#  nclude affected  groups  within oigamzation  and  custoimer or  end  user

representalives as appropriate.

®  Review materials that the responsible software managers have reviewed and
approved,

Chieck the commitments,plans and staws of the soltware activities,
Document the identiflication nfﬁiy_nif'in:uu issies,
Address the software project risks,

= Define any refinements in the software development plan
47)Wrlte down the objectives of Management Review Process?
Making acuvities progress according to plan
= Changing project direction,

Idenuly the need for alternative palining.

= Mamtaiing the global control of the project,

d8)What ure the inpuils given to the manugement review process?

& Statement of objectives

& Lisl of 1ssues (o be addressed.

& Current project schedule.

& Report fromm other reviews,

= Heports of resources assigned to project

= Data on the software elements completed.

49 What are the procedures involved in the management review?
*  Plunning

Overview

Preparation

Examination,

Rework

Exit eriteria,

Muanngement review output,

= Auditahility

50)Write down the ohjective of Technical review ?
*  [Lvaluation of a specific software elements.
= |dentification of any discrepancies from specitication and standards.

SQM
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&« Recommendations after the exammation of alternatives,
51)What are inputs given to the technical review processs?
= Siatemeni of ohjectives,
Soltware elements being examined,
Specifications for the software elements,
= Pluns,standards or ,.;l.lith.-.lim.t.t. u;.;nin:-‘.l which the software elements are
examined,
52)Write down the procedures involved in anditing?
*  Planning
& Overview
& Preparation
& [xaminanhon
& Reporting
53H)Write down the preparations that has to be made by the audit team?
= Understand the organization
= lnderstand the products and processes,
= llnderstand the -.'nl'.ij:t:tiv: audit criteria,
= Prepare for the audit report,
& Detail the audit plan,
54)Write down the contents included in the Auditing plan?
= Project processes (o be examingd,
Soltware required o be examined,

= Reports shall be identified,

= Reports digribution,

= Required follow up aetivities,

= Reguirements,

= Objective audit eriteria,

= Audit procedures and checklisis,
L ]

Audit personnel,
= Organization involved in the audit,
= Datetime, place agenda of session,

i be

55)Whal are the requirements required for the document audit and verification?

= Acquisition of project documentation,
*  Analyss of documenis.
Dizsemination of information,
56)When the auditing is said to be complete?
When
= Each elemem within the scope has been examined,
= Findings have been presented o the auditing organization,
= Response to the dralt audit have been received,
= Final findings have been lormally presented.
= The audit report has been prepared and submitted,

All follow-up actons by the auditing organizaton hive been performed.
571Write down the contents of audit reporis?

SQM
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& Audit ldenufication
*  Scope
= (Conclusions,
& Synopsis

Fallow-up.
58)What is Auditing?

A audit provides an objective complianee conliramation of products and processes
W certuly adherence o standards.guidelemes speaficanons and procedures. Audits are
performed in accordance with documented plans and procedures [ The resulis of the audit
are documented and are submitied o the management of the audited organization, o the
entity imitiating the audit and w any external organiztions dentufied in the audit plan.

59 What Is the purpose of performing Review and auditing?

The purpose of performing review and audits dre o ensure that the products
meets all client needs and equirementsand to find development anomalies as early and as
i|1-,*.1;|1¢‘.|1.qi\'q*.l:.: ns possible,
60)What are Ishikawa's seven basie tools for quality control?

=  (heck sheet
= Pareto diagram
*  Histogram
Scatter diagram
Run char
Control ¢hait
= Cause and effect diagram.
61)What is the purpose of using check sheet?

A check sheet is o paper form with printed items (o be checked lis main purpose is
w Tacihuate gatherning data  and w arvange data while collecung 1t so the data can be
casily used later.
62YWhat is the use of pareto diagram?

A pareto diagram 18 a frequency chart of bars in descending order A pareto
datagram can identify the few causes that account for the majority of defecis. It indicates
which problem ¢on be solved first in eliminating  defects and  improving  the
aperation. Pareto analysis can be referred o as BO-20% principle.

63) What is the parpose of using Histogram?

The histogram is a graphie representation of frequency counts of a sample or a
populanon.the purpose of histogram 15 0 show the distabution characterstics of a
parameter,

64) What iz the use of scatter diagram?

A scatter diagraim vividly portrays the relatonship of two interval varables,
65)What is the use of cause and effect diagram?

The couse and effect diagram 15 also known as fish bone diagram. It shows the
relationship  between  the  quality  characteristies  and  factors  that  aflect  the
characteristics, It identifies all casual factors of o quality charncteristics in one chari,

66)Define process capability?

EP= Ul‘l‘l .l'l ||‘;lr

SQM
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67)Define process capability index?
Cp= USl-u
ia

68)Wrile down the nssumptions made in the phases of defect removal activities?

*  Those activitics handled directly by  the development tean for large software

projects .
*  The formal machine tests after code integration,
69 How will u calenlate the total defects for the life of the software?
THD=MP+PTR+{)
TD=Towl defects for the life of soltware,
MP=Major problems found during review,
Q =MNuinbeér of defects i the released software.
T What are the two types of Inspector phase defined by knight and Myers?
s Single Inspector Phase,
= Muli Inspector phase,
T1)Whal is single inspector phase?
I's o ngidly formatted process driven by a list of unambiguous checks. for
eg.internal documentation source code layout source code readabilicy,
721Whal is multi inspector phase?
It's designed to check Tor those properties of the software that cannot be captured
i A precise yes or no atatement is called the multl inspector phase,
T3 What is the vse of soltware reliability models?
Software reliability models are used (o assess n software products reliability or to
estimate the number of latent defeets when itis available o the customers,
74)What is the need of assessing the software reliability?

An estimate 1% important for two reasons

= Agan objective statement of the quality of the product

= Resource |1Iunn|'!1;,; for soltwire imiinienanee ph:lm'.,

T5)Write down the classification of reliability models?
The rehability models can be broadly classihicd into two categones, They are

& Statc models

& Dynamic models
T6)What are the assumptions made in the rayleigh model curve o model the
software development activity?

= Defect rate observed during development process 1 positively correlated with the

defect rate.

®  Same crror injection rale
T71Deline component?

A component is a group of maodules that perform specific functions such as
spooling, prmtmg.mesgage handhng,hile handling.and so on.
78)What is DUD?

DU 15 a denvanve free algorithm for non linear least squares. It competes Tavorably
with even the best denvanve based algorithm when evaluated on number of standard test
problems Cne of the advaniage behind this DUD method is iis simplicity and iis
elficiency,



SEC CS1023

79 Define Predictive validity?

Predictive validity refers to the accuracy of model estimates To achieve the
predicuve validity 15 to make sure that the mput data are accurate and rehable,
BO)What are the strengths of Rayleigh model?

Compared o phase defect removal model the rayleigh model 15 a formal parametric
work that can be used for projecting latent software defects when the development work
is complete . onother strength of Rayleigh model is it provides an excellent framework for
guality management.

Bl )How the Relinbility growth models are clussified?
Relinbility groth madels are classified into two major classes depending on the
dependent vamable of the model They are

& hine between tolure models.

= Fault count models,

B2)Write down the equation for Goel generalized non homogenous poisson process
madel?
M) = a(1-¢ ")
B3 'Whal are different types of Relinhility growth models?
M Muoidel.
Littlewood Model
Goel-Okumoto Imperfect Debugging Model,
Gocl-Okumoto Non Homogenous Poisson Process Model,
The Delayed and Inflection § Maodel,

B84)Whai are assumptions made in J-M model?
*  There are N unknown soltware faults at the start of wsting.
= Falures occur randomly-times between fallures are independent.
= Al faults contribute equally o cause a failure.
* [ nime s negligible.
*  [ax i perfect for each fmlure.
85)What are the nssumptions made in fanlt count model?
®  Testing intervals are independent of each other,
®  Testing during intervals is reasonably homogenous,
¢ Number of defects detected during non overlapping mtervals are independent of
each other,
B6)Write down the eriteriag involved in reliability models?
= [Predicuve vahdity

= Capability

#  Quality of assumpuons.
= Appheability

= Sunphenty

87)Write down the procedures involved in modeling software relinhility?
#  [xamine the data,
®  Sclect a model or several models o fit the da,
& [istimaie the parameters of the model.

SQM
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& Obtun the hied model by subsututing the estimates o parameters nto the
chosen miodel
= Perform a goodness —of-fit test and assess the reasonableness of the model,
= Make relinbility predictions based on the fitted maodel,
BR)Define test compression lactor?
The difference between testing defect density and field defect density 15 called
compression factor,
89)Write down the principles behind the quality management?

*=  The best scenario is to prevent errors being injected into the development process.

= When errors are introduced. improve the front end of the deviopment process 1o
remove as many of them as early as possaible,

& i the project is beyond the design and code phasesunit tests and any additional
tests by the developers serve ns gate keepers for defects to escape the frobt end
process before the code is itegrated into the configuration management system,

90)What are the lour types of scenarios?

®  Best case scenario

= (iood scenario.

= llnsure scenario

= Worsl case scenariu,

91)What are the five activities involved in QIP?

= Bliiz testing

= (Customer evaluation

= (Code inspections,

*  Design reviews

= Extension of system tests,

92)Write down the advantages of uging reliability growth model?

=  Comparisons can be made when the first data points become  available 17
unfavaorable gigns are detected timely action & can be taken.

=  Todetermine end date of testing.

93 Write down the general formula to ealculate the eyelomatic complexity?
M=V (0 )=e-n+2p
Where V(G j=cyclomatic number of G
FEmnumber of edges,
N=number of nodes.
P=number of unconnected parts of the graph.
94)Define Fan-in and Fan-out?
= Fan-in A count of the modules that call a given module,
= Fap-outA count of modules that are ealled by o given module,
95)Define Structure complexity?
Henry and Kafura’s structure complexity is defined as
Cp=(Tan-in *fan-out)”
96)Deline Complexity metrics and models?
Complexity metrics and maodels are by small team metrics. They measure the
internal dynamics of design and code of the softwareand the unit of analysis is usually at
the program maodule level.
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97 Write down the methods to pather data?

= Face to face interviews

= Telephone interviews

= Mailed questionaries
98)Define sampling methods?

When the customer base 18 large 1ts (0 costly 1o survey all customers. Esumatng the
satistaction level of the entire customer population through a representative sample is
imore efficient, To abtain representative snmples selentifie probability sampling must be
used.

9 Write down the different iypes of sampling methods?

= Rundom sampling,

L] .‘i:.,'v.h,l.mmh,t sampling,

= Stratified sampling,

= Cluster sampling,

100 Write down the product quality atiribotes?
Techmical solution,

Support and service,

Marketing

Administration.

Delivery

Company image.

16 MARKS
DExplain Bochm and MeCall hicrarchical model of Quality?
*  Three arens addressed by MoCall
= Product operation,
= Produci Revision,
*  Product transition,
= MoeCulls criteria
L] i.‘_;lul.'lily criteria interrelation
2)How will u measure sofiware quality?
s Condinons for qualiny metrie.
s Structuredness
*  Types of metrcs
= Seven eritera for good metric,
= Merries cited i the lieratuie
J)Explain the views of Quality?
= The Transcendent view
The product based view
The value based view,
The manufacturing view.,
The user hased view,
Authors view,
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4)Explain the classification of metries?

F-h:mtlnhilily ns o mensure of usability,

Error prediction as a measure of correctness,
Error detection as n measure of correciness,
MTTF as a mensure of relinhility,
Complexity as o measure of reliability,
Complexity as a measure of maintainability,

Readability of code as a measure of maintainability,

Modularity as a measure of maintainability,
Testability as a measure of mainatainability,

5)Explain gilb's approach?

The work of gilb,
Ciilb's quality atributes
Resource atributes,

6)Explain GQM maodel?
7iExplain about CASE tools?

Advantages of CASE tools,

Types of CASE tools,

The Exceleratin CASE tools,

The Information Engineering Facility

8)Explain the stages involved in SSADM?

Analysis of eurrent system
Requirements specilication,
Selection of wehnical options,
Diita design

Process desipn

Physical design,

9 Explain Ishkawa’s seven basic tools?

Process fow charts

Tally charts

Histograms

Pareto analysis.

Cause and effect diagrai
Scatter diagram

Control charts

10 Explain CMM and CMMI?

Five levels
Five stages
Process stages
key actions
11 atributes
riles of CMM

SQM
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11 Explain about 150 9000 series?

Clause 150 Qi) | 1509002
I Management Responsibility -
2 Quality System *
3 Contract Review *
i Design Control
5 Document Control
] Purchasing
7 Purchaser suppher product N
R Product ldenuficanon and "
Traceability
4 Process Control
10 linspection andTesting "
11 I|1!-'.p:r;l,i;m,|111:.'1.'r.u1'i|1g and ik
Tesing Equipment
12 Im1|_1:.'.|,'l.i-.111 wndl Test status "
13 Control of non confarming
product
I Corrective action
15 Handlhing stofage packagimgand | %
delivery
63 Quality records "
17 Internal Quality Audits "
I8 Training "
15 Servicing
20 Statistical Techmgues "

12)Explain about Reviews and Audits?
¥ Managenial Review process,
¥ Technical Review process
¥ Audits
13)Explain about Documeniation?
14)Explain about the churacteristics of Team?
v Definition
Sponsor
Training
Feedback
Leadership
¥ Communication
15)Explain about Reliability Models?
¥ Rayleigh model
¥ Reliability growth model
16)Explain aboutl Rayleigh model?
¥ Rayleigh Model
¥ Hasic assumptions
¥ lmplemeitation
¥ Relinbility and predictivevalidity

¥
¥
v
¥

1SORHHIS

W

L
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17)Explain abhout Reliability growth model?
v 1-M Madel
Lattlewood Maodel
Goel-Okumoto Imperfect Debugging Muodel

v

¥

¥ Cioel-okumoto Non homogenous poison process madel,

¥ Musa-okumoto logarithmic poison Execution Time model.
¥

The delayed S and inflection § Muodel,
¥ Bagic Assumplions
18)Explain ubout Defect Kemoval and Prevention?
DRE
Diefect injection process
DRE and Planning
Characteristics
Derivation
DRE and process maturity model
I Explain about Six sigma coneepls?
¥ Delimtion
¥ Arcas under normal curve
¥ Specilaication limits
v Centered 51X sigima
¥ Shifted six sigma
20)Explain aboui Rayleigh model frame work?
¥ Quality management prinaple.
¥  Problems
¥ Directions for quality improveinent plan
¥ Four best scenarios
21)Explain about reliability growih model for QMS?
¥ Quality improvement plan
¥ OIP activities,
¥ Advaniages
22)Explain aboui complexity metries and Models?
¥ Lines of code
¥ Halstead software science

T T T

¥ Cyelomate complexity
¥ Syntactic constructs
¥ Structure metrics
23 How will u analyze Customer satisfaction’?
¥ Customer satisfaction surveys
¥ Methods of survey data collection
¥ Sampling methods
¥ Sample size
Analyzing satistaetion data
24)Explain about the elements of QMS?
¥ Definition of QMS
¥ Organizational struciure
¥ Respongibilities

=

SQM
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Procedures

Processes

Resources

Statistical process control
Quality control

25)Explain about the methods that are used for measuring software quality?
v Simple scoring

v Weighted scoring

v' Phasedweighted scoring
v

v

SSSNS S

The kepner tregoe method,
The cologne combination method,



