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Work: Software Quality

 What is software quality?
* Any story on good or poor software quality?




Difficulty in defining software
qguality
Depending on contexts

Depending on requirements
Different aspects

Different targets

Software properties: flexible, complex,
change-prone, invisible




fn'E &[E What is Quality

(—HED) ME: HH LD DFMHEF-ITEME
[American Heritage Dictionary]

Quality in general: characteristic or attribute of
entity

(V27 D) &E: VI T DERARICY
BRI RRNZTREIT SEESRK
[1SO9126-1]

Software quality: capability of software product
to satisfy stated and implied needs when used
under specified conditions




Software quality: target

e Service and work
* Product

* Process

* Resource ™~




Software quality: characteristic

Category of software quality attributes that bears on software quality

— Inherent property or characteristic of an entity that can be distinguished
qguantitatively or qualitatively by human or automated means

Functionality

— The capability of the software to provide functions which meet stated and
implied needs when the software is used under specified conditions.

Reliability

— The capability of the software to maintain the level of performance of the
system when used under specified conditions

Efficiency

— The capability of the software to provide the required performance relative to
the amount of resources used, under stated conditions.

Usability

— The capability of the software to be understood, learned, used and liked by
the user, when used under specified conditions.

Maintainability
— The capability of the software to be modified.
Portability
— The capability of software to be transferred from one environment to another. g




Quality model: interpretation and
classification of characteristics

* Any software products
— |ISO/IEC 9126-1:2001
— |ISO/IEC 25010:2011
— FURPS+

* Requirements specifications
— |EEE Std 830-1998




ISO/IEC 9126-1:2001
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ISO/IEC 25010:2011 Systems and software engineering-Systems and software Quality Requirements and Evaluation (SQuaRE) -
System and software quality models
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Robert Grady, Practical Software Metrics for Project Management and Process Improvement, Prentice-Hall, 1992 @




IEEE Std830-1998

Correct

Unambiguous

Complete

Consistent

Ranked for importance and/or stability
Verifiable

Modifiable

Traceable

IEEE Std 830-1998, IEEE Recommended Practice for Software Requirements Specifications @



View from Software
Society

Requirement

Organization

Business

Service 9
Kikuma Ring [Sakakibra’09] f




Software Defects

 Windows 2000 contained 63,000 “known”
defects when released

* Japanese software developments: high
productivity and quality?

e Success rates in QCD: 91% vs. 27%
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Software and its Size

Delivery
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Feature-phone (NOT smart-phone): size becomes three times by two years

M. Hirayama, Quality Improvement in Embedded System Development, ET2002 TB-6, 2002 @



What we need

* Quality control

— Activities making products Manage
satisfying requirements ment

* Quality assurance

— Control + auditing and
reporting

* Quality management
— Organizational activities




What to do

* Quality requirements * Formal verification

definition e Measurement
* Review * Root cause analysis
* Testing and improvement

Expected
value
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When to do

e Cost for removing defects exponentially increases in
entire process [Pressman05]
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Lifecycle process and quality

assurance
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Measurement, root cause analysis, improvement




V&YV

« F&RFE (Verification)
— IELLV IR T7ZEN TS D H
— Are we building the product right?

o ZHMEMESE (Validation)
— ELWWIkz7Z2ENTLNSDH
— Are we building the right product?




Summary

Diversity and difficulty in defining software
quality

Major quality models

Current status of software quality
Software quality assurance technologies

Lifecycle process and V&V






