(ZR3hR)

S ,.surance |

From theory to implementation

(1) Daniel Galin #

MWLIJLHjh‘Ji%i
China Machin



14 B & ARIE Ean

Software Quality Assurance From Theory to Implementation

HEXGREEREERSHAL, RERBRIE (SQA) HFRESBFIVAGEE. FBREESES
WHBFLWHNY, LEEETISO 9000—3HER, FRH TASQ (XEREMHS) CSQE GMERHRE TIEIH)
FIBMAIR, EEESEXNSQARKH=XEE: SRFE. BIIREXZRNREFRSHEPHIRAR /€L
AR.

® SQARTIEMEF. BRTIHCLBMMEESREN, EHEABREFLZ. SPEREFNNERISQA,

® EREEMLEITL. EXMESQARA, BT, HESEH.

® SCAFFEMEEES. IR THSRMSQAZRBRRVFREE, AFEMRSTESRS. FEREFE.
RERBHOR AR S 5SQAERMITHE.

BIEE. EENREFEZHMR, HENLSCATRSERRAE (H1MISO 9000—3) .

BFEH. §-ENEHME. ROMR, AXHOFIFSHITRE. EIMMHLE.

ELBITER. EEEEIREITRIER. PowerPointift @il SHE.

Daniel Galin{§+ M#ARRuppinZERFIMERREARHBHATA. RERTIFSRNZI, HHIEREXER
RGNS SR ABHES, FEZ Bluvbandi+tAFBAREBEES TEXRGHRERIINES. thARLER
SEFSR4RBRIISOTEURAEENURIIATRTERREENGIT. EUNRIIGETHUET TEK
Technion T SEBTERERB THEL, ML SHE LA

FI3TRR
ISBN 7-111-15016-3
EHr: 59.005T

LRIES: HEN/BRETR

A AR e P

M 1 45 : www.china-pub.com |
$gfak. (010) 88379604
HHMLk: (010) 68995259, 68995264
iE&(E48: hzjsji@hzbook.com

R EH [ FRPEXMHXHE |

87111 1 67877 ISBN 7-111-16787-2/TP - 4334
SR - X A Efr: 69.00T

ISBN 7-111-16787-2




(=X) Daniel Galin #C

G 2 HE ) o€

Software Quality Assurance
From Theory to Implementation

RN hiR

Press *



(RSB




Daniel Galin: Software Quality Assurance: From Theory to Implementation (ISBN 0-201-
70945-7).

Copyright © 2004 by Pearson Education Limited.

This edition of Software Quality Assurance: From Theory to Implementation is published
by arrangement with Pearson Education Limited. Licensed for sale in the mainland territory of

the People’s Republic of China only, excluding Hong Kong, Macau, and Taiwan.

AP F L ENAR F % E Pearson Education (RAEBFHMRER) MK, REHR
HEPEET, PEUEMIRE ISP EEBNE.
R ENMR RRRTE A B KB b X 4% (RaEFGE. B, 81K ).

IR, @R,
FHEEME JRHREENE SR

AP EIZS: E=: 01-2004-6538

EHER&E (CIP) #iiE

S RBERIE (3ChK) / (BL) fn#k (Galin, D.) ¥, —db3: HLM Tk HAR#E:,
2005.7 ‘

(2R E)

$4JEL: Software Quality Assurance: From Theory to Implementation

ISBN 7-111-16787-2

1.8 0.0 W.5%EGRE-¥X N.TP3ILS
o B A B IR CIPHEZ F (2005) 580677835

HUBE Tk HHARAE (st s x & 75 FE K228 WBBC4ES  100037)
HiEmE: BiRE

AEFC AW HELENRITENRI - FrAeBIEILR RiT AT
200547 A 55 1AL 12k EN Rl

787mm x 1092mm 1/16 - 38 5E3k

E[I%: 0001 - 3 000/

Efr: 69.005C

RiaAS, waASIH. KRR, 6k, hadxiTihiEg
A BHEL: (010) 68326294



BhRE 691E

XZEEURE, FBrikmEFEMmESERNERNE, FRAERXERBRBIENE
AGURIE T 2R LERXHENES, FEEEFRBEARBRUATEZERNLRE
. HSIRE. EliehsEEds, EENTLRASHFTFRERBEFBE S, HEILERY
HF 2 R WAL RN S BB FRRATL, Bl ARNLBEEEE, RSB THR
RITEmE, LR/ETERMEE, BEBEEAME, XAF%EME, HMEHASEEADK

4, ELREBAKENED T, REMHBELLERBE, ¥EVLAABTERAE
Y. X3 EILET R MU MELILE, bRk mELEHNERERFTRIE LD
BEERE. ERERFEEEARBRAKE. MEARKLHIRT, XESFREERERKT
BB 2AROILTERRENSABMNATFSEREEZL. Bk, shE—#EMEFIT
BB BN BEETEIETFINRRERROEDIEHN, b 5HFEN. BiRAEMH
R—RMRKFRILHZEE.

PR Tk iR EEE X EEARAFRREEIRT “HREAEFTRS . BI1998FF A,
LEATRE LEEARET#LE, BEEIMBEM L. 23IILENAME H, BRINS5
Prentice Hall, Addison-Wesley, McGraw-Hill, Morgan KaufmannZtit R ZAHMATI BRI TR
HHIATEX R, MWENMBA K% E F3bt & ¥ ik H Tanenbaum, Stroustrup, Kernighan, Jim
Gray% KIfi & K — B HIES, L “THENBZENE" HERHR, SHigE%>. HREE
. KEALCEMHEE, WEABR TXEN SRS CFEE.

“UHEAIFHEAR” HRTESE TEAMEEORIER, BEANERA R THE
FEEES, B EHAE THEMERNTE, mRPOES LHEYERENERRE
FE&, ANEERAXBOFEREF. £4, “HEIREAE 2R TEEN S
XSERHAEZREPROLTREFVOM, HHTFZEERADEXBEM NS EZHRE, AT
IS RBITT T REAEM.

BEZFRIENOP ZENEM K ENESHEL, BHEFEIMTBILEM BT KA
HEA—ANFHOBE. Ak, EEATRMASHEBEMNDE, & “CEHFT” WLHARZT
HIR =4 RFIHENEM: B “THELBZAE" 25, MZENRA B, NIRRT
“GRFRBE" ; [, sEE2XBITHEFRHFH “Schaum’s Outlines” ZRFIHE “2XL
WEIREF R ATRIEX=ZENBABURYE, FRGA T EFAERMENMRS ., #
EARBETFEREER. ERKE. BHEXE. BUFBARY. EEXE. LBREKRE.
MR, WL A%, FEBBAE. BWRELLK%®. AERERYE. PEARKE. LXK
MZEMKRAS. LRI, PIIk%. BREET RS, BHRE. BT ¥KE. +EHE



K5 BR2MFPAEF O FEANERKRFMEFISETENLN S SBNE L FEAR “F
FEFEALR", ABMRGEEER R EE .

X =FE N RMR HF PR HAERSMRBEHNS B, ARANERN T EILEAAEXE LN
HtERITERN. KPF2EM B AM. L. T., Stanford, U.C. Berkeley, C. M. U. Z{it &
KEFRFH. AUEETERFEI. BBEEH. BIERL. HTEIWGREW. BEE. HiFE
B, kTR, BRYE. BE5NE. BEEFEENKRFZHEIS LS ETIEOELIRE,
MAZEFEEa—FANHBIESRHEZE. ANHL=1TEmAR. ANEHLEFNILE
iR, EXERBEENLMRENESIZT, EE4EETHENLRSNERIHBRE
MAE. .

BERIEE . 2HNBH . —RKOEE. PROFER. BA0EE, XSREERNOE
BETHREHRIE, BEEMOBRERERE, MIXBMELERBZNEI X LR BHRNE
EHB. BEHWHERRRBNMOEERSWER . 2 A FWODBIHTARE LA TIERSH
BIKATIRE, RIMWBERFZNT:

B, FhRf4: hzjsj@hzbook.com
BcZHBIE: (010) 68995264

PR MHE: AR TR AL RS
Hp B ZmA%: 100037



ERESERR

ER
s #
FHE

(et 2 T )

ZRLES
INEF
=y
[ &35
ERIE 2
LSS
2 e

£ A
£ %
Fiy
e 2
Lk
Je R
AL 3

X £
*xH R
A
Bfad
T A

A=



To my parents,
Blima and Elchanan,
who inspired me with their love of learning,
scholarship, and teaching



Preface

The opening of the new Denver International Airport (DIA) in February
1995 was a day of celebration for Colorado citizens but it was certainly the
end of a traumatic period for the information technology industry. DIA was
planned to be the largest airport in the United States, to serve 110 000 000
passengers annually by 2020, to handle 1750 flights daily through 200 gates
and 12 operating runways. Operations at DIA were delayed by 16 months,
mainly due to the failure of the software-based baggage handling system,
causing estimated total losses of $2 billion. Moreover, the baggage handling
system finally put into service was substantially downscaled in comparison
to the system originally specified. Although several other colossal failures of
software systems unfortunately have been recorded since 1995, the failure of
IT technology at DIA was especially traumatic to the profession, whether
due to the scale of the losses or the public interest and criticism it raised.

Many SQA professionals, including the author, believe that had appro-
priate software quality assurance systems been applied to the project at its
start, a failure of this scale would not have occurred or, at least, its losses
would have been dramatically reduced. The methods and tools discussed in
this book, especially the risk management procedures, could have identified
the severity of the situation at very early stages and enabled timely employ-
ment of the appropriate corrective measures throughout the project. Other
SQA tools could probably have assured completion of the system on schedule
and in full compliance with its specifications.

According to the author’s conception of software quality assurance, an
acceptable level of software quality can be achieved by:

m Combined application of a great variety of SQA components.

m Special emphasis on quality in the early phases of software development,
including the pre-project phase.

® Performance of comprehensive SQA activities to control the quality of the
work carried out by external participants (subcontractors, suppliers of
reused software modules and COTS software products, and the cus-
tomers themselves in cases where they carry out parts of the project).

® Extension of SQA activities to project schedules and budget control,
based on the expectation that functional requirements, schedule and
budget plans behave according to the principle of communicating vessels,
that is, a failure (or reduced level of achievement) in one of these three
fluid components induces immediate failure in the others.

This conception of software quality assurance guides us throughout the book.
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Unique features of this text

The following features of this book are of special importance:

A broad view of SQA

Comprehensive discussion of SQA implementation issues
Comprehensive coverage of SQA topics

State-of-the-art topics.

A detailed discussion of these features follows.

A broad view of SQA

The book extends discussion of SQA issues much beyond the classic bound-
aries of custom-made software development by large established software
houses. It dedicates significant attention to the other software development
and maintenance environments that reflect the current state of the industry:

In-house software development by information systems departments. The
book discusses SQA of in-house projects, situations where traditional
customer—supplier relations are missing or vague, and outlines recom-
mended solutions to the attendant risks (see Sections 5.6 and 6.4.2).
COTS software packages. COTS software packages represent a growing
proportion of software packages used throughout the industry. Assurance
of the quality of these packages, which are integrated directly into the cus-
tomer’s software systems, has become an important issue (see Chapter 12).
Small projects and small organizations. Issues related to software devel-
opment by small organizations and the execution of small software
projects are likewise dealt with in the book (see Section 6.4.1).

Comprehensive discussion of SQA implementation issues
Stress is placed throughout the book on organization, control and other
aspects arising in the implementation of SQA components:

Specialized chapter sections and subsections dealing with implementation
processes.

Examples that refer to real-life situations, especially those involving
implementation issues, are integrated into the text.

Implementation tips related to special implementation problems are inte-
grated into most of the chapters.

Topics for discussion, found at the conclusion of each chapter, encourage
the reader to suggest innovative solutions to implementation issues.

Comprehensive coverage of SQA topics
The book is very comprehensive in the range of SQA subjects covered. It
includes topics rarely if ever covered in other SQA texts. These topics include:



Procedures and work instructions, their preparation, implementation and
updating (Chapter14).

Supporting qualjty devices, that is, templates and checklists, their prepa-
ration, implementation and updating (Chapter 15).

Costs of software quality, estimated according to the classic quality costs
model in addition to a new extended model that better represents the spe-
cial nature of software quality costs (Chapter 22).

The SQA unit and other actors in the SQA framework, specifically the
activities and responsibilities of active and occasional bodies that pro-
mote SQA issues within the organization: the SQA unit, SQA trustees,
SQA committees and SQA forums (Chapter 26).

State-of-the-art topics
The text emphasizes up-to-date SQA topics:

Automated testing, including a discussion of the various types of auto-
mated tests and their implementation, concluding with a review of the
advantages and disadvantages of automated testing (Section 10.3).
Computerized SQA tools, discussed in conjunction with almost all SQA
components mentioned in the book. A special chapter (Chapter 13),
entirely dedicated to computerized tools, reviews CASE tool issues.
Special emphasis is placed on techniques that dramatically improve the
performance of SQA tools, such as automated testing, software conflgu-
ration management and documentation control.

International SQA standards. Two chapters (Chapters 23 and 24) are
dedicated to a survey of recent developments in software quality man-
agement standards and project process standards.

A downloadable Instructor’s Guide, PowerPoint Slides and additional test-

ing
the

material are also available free of charge to lecturers and tutors adopting
main book. They can be accessed at www.booksites.net/galin.

The book’s audience

The book is intended to meet the needs of a wide audience of readers inter-
ested in software quality assurance. We can identify four main groups of

suc

h readers, as follows:

Managers of software development departments, project managers
and others

Those attending or presenting vocational training courses

University and college students

Practitioners involved in quality issues of software development and
maintenance.

In addition, there are special groups of readers who are addressed on page
Xiil.
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Guides for special groups
of readers

Among the readers interested in software quality assurance, one can distin-
guish two special groups:

m Readers interested in ISO 9000-3 requirements
B Readers interested in the American Society for Quality’s (ASQ) CSQE
(Certified Software Quality Engineer) body of knowledge.

The following tables direct the reader to the chapters and sections relevant
to their interests.

Guide to readers interested in ISO 9000-3 requirements

The reader interested in ISO 9000-3 requirements will find a comprehensive
discussion of standard ISO issues in Chapter 23. In addition, related materi-
al is spread throughout the book, as detailed in the following table. The ISO
9000-3 requirements numbers quoted are taken from the outline of ISO/IEC
9000-3:2001 (final draft).

1SO 9000-3 1SO 9000-3 requirements: Book references
requirements: subject (chapter/section)
chapter
4. Quality 4.1 General requirements Ch. 4
management 4.2 Documentation requirements Ch.19
system
5. Management 5.1 Management commitments Sec. 25.1
responsibilities 5.2 Customer focus Sec. 25.1.1

5.3 Quality policy Sec. 25.1.1

5.4 Planning Ch. 25

5.5 Responsibility authority and communication  Ch. 25

5.6 Management review Sec. 25.1.3
6. Resource 6.1 Provision of resources Sec. 25.1.1
management 6.2 Human resources Ch. 16

6.3 Infrastructure Secs 10.3, 11.4,

Chs 13, 14, 15,
Secs 18.7, 19.5, 20.4
6.4 Work environment Sec. 1.2



Xiv

1SO 9000-3
requirements:
chapter

IS0 9000-3 requirements:
subject

Book references
(chapter/section)

7. Product realization

8. Measurement,
analysis and
improvement

7.1 Planning of product realization

7.2 Customer-related processes

7.3 Design and development

7.4 Purchasing

7.5 Production and service provision

7.6 Control of monitoring and measuring devices
8.1 General

8.2 Monitoring and measurement

8.3 Control of non-conforming product

8.4 Analysis of data
8.5 Improvement

Chs 6, 23, 24

Chs 3,5, 6,12, 20
Chs7,8,9,10,
Sec. 18.3

Ch.12

Chs 11,12,

Secs 18.4-18.6,
Ch. 20

Sec. 18.1

Secs 21.1, 21.2,
22.1-22.3

Secs 21.3, 21.4,
22.4,22.5

Secs 21.5, 22.4,
22.5, 26.1

Sec. 17.6

Ch. 17

Guide to readers interested in ASQ’s CSQE body of knowledge

Almost all the elements of the CSQE (Certified Software Quality Engineer)
body of knowledge, as outlined in ASQ (American Society for Quality) Item
B0110, are included in the book. The following table directs the reader to
the relevant chapters and sections.

CSQE body of CSQE body of knowledge: Book references
knowledge: subject (chapter/section)
chapter
|. General A. Standards Sec. 2.1, Ch. 23
knowledge, conduct, B. Quality philosophy and principles Secs 2.4, 2.5
and ethics C. Organizational and interpersonal techniques Ch. 25
D. Problem-solving tools and processes Secs 6.2, 6.3,
App. 6A
E. Professional conduct and ethics -
II. Software quality A. Planning Ch. 6, Secs 7.4,
management 17.2,17.3
B. Tracking Ch. 6,
Secs 17.4-17.8,
Ch. 18

C. Organizational and professional software
quality training

11l. Software processes A. Development and maintenance methods

B. Process and technology change management

Sec. 11.4,Ch. 16

Sec. 7.1,

Chs 8, 11, 13,19
Secs 18.3-18.7,
Ch. 25



