B s it E M1 ® 2 # M R 7

PEARSON

PREsttE

1 g4 k1 mak
I it e

Implementing Automated Software Testing
How to Save Time and Lower Costs While Raising Quality

| .
\ How To Save Time and Lower Casts While Roising Quality B

Implementing
_Automated —
Software Testing

siilliy .« »
ausiSs cast > g

-ﬁﬁ*

| Y scenic oA [£] Thom Garrett F

nd P, Gramboshoni
. Wiliam € Nyl s

Bernie Gauf

S| EFIY & sEAL

PUBLISHING HOUSE OF ELECTRONICS INDUSTRY http://www.phei.com.cn



ESMTEYRFEE M R

B
ST
(F XM )

Implementing Automated Software Testing
How to Save Time and Lower Gosts While Raising Quality

Eifriede Dusitin
[ £#] Thom Garrett %

TFIN & pEAL.

Publishing House of Electronics Industry
b3t - BEDING



NN

AR AR B, At ABIT SR, DRSO A 3HEIAE R P R RO IS AR R
BN, 2P REAM, HHoTER LA SHERIRRT AR EEEL RArt; B850
BLRPHR T AR 6 ME M, AEFRIE. BIE B SRk . WK A Sh e OFIEAER . fesk
BRERTFRICERE . JUhE A ST R A R A M A BV HE . MRS T BARARY B Sk sl.

AAE A B R A SRR A B, S GHATEAR . BEIEMAR . TIEEEAR
BRI R A RIEASE A

Original edition, entitled Implementing Automated Software Testing: How to Save Time and Lower Costs While Raising Guality,
9780321580511 by Elfriede Dustin, Thom Garrett, Bernie Gauf, published by Pearsen Education, Inc, publishing as Addison~
Wesley, Copyright©2009 Pearson Education, Inc.

Al rights reserved. No part of this book may be reproduced or transmitted in any form or by any means, electronic or mechanical,
including photocopying, recording or by any information storage retrieval system, without permission from Pearson Education, Ine.
China edition published by PEARSON EDUCATION ASIA LTD., and PUBLISHING HOUSE OF ELECTRONICS INDUSTRY,
Copyright©2011.

This edition is manufactured in the People’s Republic of China, and is authorized for sale only in the People’s Republic of
China exclusively (except Taiwan, Hong Kong SAR and Macau SAR).

R HIESCR IR S AL Pearson Education ( 5545808 HiAREEH ) EFR T T BRM, REHERETAS
WA, A LML R W S 2 A e -

A H A E kX A 7, URTEF E KRR T,

A5 M5 4 Pearson Education (34 #H HIRER] ) BOEMithinss, ThHEEAGHE.

AR S & FEICS  E%: 01-2011-1030
BBEREE (CIP) #iF

B S AL S0 i35 = Implementing Automated Software Testing: How to Save Time and Lower Costs While Raising
Quality : 383/ (3£) EHTEE (Dustin, E.), (%) PEFs (Garrett, T.), (38) &K (Gauf,B.) &.

Jbmt: B Tk HihRsE, 20113

ISBN 978-7-121-12950-6

1.08- 1.0k @ @& M. O%M: - ik - 58 - % V. O TP311.5-62
v [ R A B 1548 CIP Bl s (2011) 58 024628 5

RRUHE: 5 K
TR %55
5 W cmwaenaramag
AR ST, BTk R
AL RE X TR 1731558 WR%E: 100036
Fia A, 787 x 980 1/16 EPgk: 22.75 FH 510 FF
Bl ¥R 2011483 A% 1 RENRI
& fr: 490070

FLEF RS 6 T Tooll ) R AL B9 B B SRR R, R SE I e, HBEEER, BRI RITHKER. BRRK
B E 3% : (010) 88254888,

BRI & MR zlis@phei.com.cn, #AREESHRTE KN ZE dbgq @ phei.com.cn,

MR &-#k. (010) 88258888,



H AR ¥ PR

2Q0tHEHH 5 Z 10FEEREEREF IS ABRWEZRNS, ©wWRERS W IGEL BRI XE
B, FEREMA WTO G4 K, 55— BN B F RN —RIT A MMLERESEHEN
BEAEFZ— BERAFMBATBALWINS S5EFE, BREEX ERESEBRIKHCREE,

07T, IEHMERESSHERIEGE SR %M HE AR TENE RN, MEREHE &
il 5 B PR, A R0 S SR B IEAE 465 B 2R bl A R (o B SME 5 806 TR 55 AR
#obr, AR EE T E YL D RYEE R KFE

BT T AL SR BERS HEI/MEFEBHNEAK, BRBRT “BIMTEIREEM R
)" WH, XEHMBEEFERERE . GEE. BRE, BAERELIREZEM, BARAERE
A, LLERAMBER . AREW . REEKIEAST #E TR, T RIPAER 8 BEEMEada
EE A XEHM B RAFER T M AR SEE. BERS . ITEVAL 544 . BiE5RES
. BUBRESEBAH ., KEES . ARG SEH K., RETHES, [, RITWESTIH#HT —
SUIRFE B SO AR BT, A2 B RAS AL SCR AR IF B B IR I, XoF T 5 PR 43 B4R A0 SO i SR AL AR
R BRI A .

FERFEMA L, WATKERRFEE S 4 AR B AR S BT, {1 Pearson Education 35 4E#{
FHARER | EH - FRHEBRER . REHE T =R B SRR RS SRS HM M
VFEVEETRESF IR OB FH , WEBHHT - BB Douglas E. Comer ), BURE - BIFEARI( William
Stallings ), MA%E « #i4¥/R (Harvey M. Deitel ). JUFIHT - i35 ( Uyless Black ) %,

HFFEEM B RBMBERER, RITAB THEERE. L RE, UEMTMRRE. &
Bk, FETERE. BEAY. #IVLR%E, BRET RS, PR R, FUETEKE.
ERiRFERARRE BN EE T K¥FSEL RN ENE THITS 5 T AR RN Hb 28 | #¥
MR TR MATHEEA R EM B T8I6 . 1, AR T IJL HEHRF AR EBEA
i a8

TEZ AT B e . BRSBTS, MESEMER, ROV T REMERITLF,
ARG BT T 2 T ICIE; R E N SRABIL T O ; SFHERR . ERHI B R T R R.
STFHECEM P HIRAER, RITES SEZRENN ETREIRESE TR, B—#TTEI

WA, BATEW S5 E SN EL HARA FAE, B — S WS R oRL, FEREV IR E
B, A5, BATKASHINR 5K SRR SEIECR , ) KRINES| #HE 2 M EIMEFEEAS
ML, HREHEIBAH AR S R RS T,

HL Tl i it



(5

s

WERK

A=

AR AR

4k W

5k B L

BMHRERS

:I

R R EAIR

R Bk L

R AEFEELREREME
R RZF A TR R AT

FEARKZFEE#RRR . B

HERETEYBE SR RHR
HPrMEBAHEBK S SBFRETEAR

ST EHRRE SRR REEE . B BT
TR YA B 15 B A AT

P EARBBEE T RFE#E
EERZEABIFT O EE, FEERIE

bl R REYRE S TR AR
bWt BEOR L EE

EHEREIRERT AL EE. EERFHR
PEEN A S EE, HETITEYSESEERK

EPRA AR BN R LR
HEMTEVEMREH AR IR RS0 2 EER



Foreword

by Admiral Edmund P. Giambastiani, Jr.

Today, the world turns over so rapidly that you have to build in a culture of
change and innovation on a day-to-day basis. Innovation is an every-single-day
part of a soldier, sailor, airman, Marine, or Coast Guardsman’s life. Over the
course of my military career, I was fortunate to see and experience the dramatic
impact innovation has on the war fighter. One area where there has been tre-
mendous innovation is in the field of information technology. The systems that
we deploy today are now comprised of millions of lines of software, computer
processor speeds we thought were unimaginable a decade ago, and networks
that provide extraordinary bandwidth.

Despite these innovations, the need to respond to emerging threats is
greater than ever, and the time in which we need to respond continues to
decrease. From an information technology perspective, this means we need to
be able to make software changes and field the associated capability improve-
ments more rapidly than ever before. Rapidly but effectively testing changes is
vital; however, for many programs more than 50% of the schedule is currently
devoted to testing.

Innovative Defense Technologies (IDT) has taken the lead on providing an
innovative solution to testing that I believe is needed in order for us to keep pace
with an ever changing threat. With this book, Implementing Automated Soft-
ware Testing, they have developed a guide that can help implement successful
automated software testing programs and efforts. This book includes experi-
ence-based case studies and a thorough dissection of automated software testing
issues and solutions. This book articulates how to develop the business case for
automated software testing and provides a lifecycle approach to automated soft-
ware testing programs. With Implementing Automated Software Testing, IDT is
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providing timely and necessary material that allows responsible parties to imple-
ment an effective automated software testing program.

Admiral Edmund P. Giambastiani, Jr.

United States Navy (Retired)
Vice Chairman, Joint Chiefs of Staff (2005-2007)
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Foreword

by Dr. William Nylin, Jr.

When [ first began developing software systems in the mid-1960s, testing was
primarily a programmer’s responsibility; end users validated a relatively small
sample of test cases. During the next two decades, more time was spent on test-
ing, but there was significant test case overlap between programming staff testing
and end users or a specific testing group. The redundant testing was expensive
and delayed project implementation. When errors were discovered, the time lag
for correction and revalidation was expensive. Today, a significant portion of the
time and cost to market for software products is spent on testing. With the
increasing complexity and size of the software included in products, my expecta-
tion is that the amount of testing required in the future will only continue to
increase. Vast improvements in testing technologies are required, and auto-
mated software testing is one of the most promising answers.

The purpose of automated software testing is to increase testing efficiencies
via effective use of time and resources, to allow for increased test permutations
and combinations, as needed, to avoid test execution redundancy while increas-
ing test coverage, and to allow for automated results analysis, resulting in
increased quality and reliability of the software within the same or a reduced
testing time frame. IDT’s book Implementing Automated Software Testing pro-
vides extensive technical guidance for implementing an effective automated soft-
ware testing program. The book provides experience-based automated software
testing recommendations and solutions applicable to software testing programs
across the board. Applying the automated software testing best practices and
guidelines provided in this book will help improve your testing program and
ultimately support your business in delivering software products on time, on
budget, and with the highest quality. In addition, the book gives practical and
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realistic advice on how to compute your return on investment for automated
testing solutions. It helps the user understand where to best utilize automated
testing and when it may not be cost-effective.

Finally, an additional advantage of automated software testing is the ability
to formally audit the testing process. Section 404 of the Sarbanes-Oxley Act of
2002 (SOX 404) requires, as of 2004, that each annual report of a public com-
pany include a report by management on the company’s internal control over
financial reporting. Furthermore, the company’s external auditors are required
to attest to management’s assessment. Management information systems are
perhaps the most critical components of internal control systems. Thus, the abil-
ity to have an independent audit of the testing processes for new systems can be
critical for future large-system development and implementation.

Dr. William Nylin, Jr.

Executive Vice Chairman and Director
Conn’s, Inc.
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Preface

Is your test automation strategy a losing proposition? Are you soured on the
notion of automated software testing based on less than adequate past results?
Are your test automation silver bullets missing their mark? Are you disappointed
in your test automators? We at IDT! have identified a boilerplate solution, strat-
egies, and ideas, all provided in this book, that can help increase the chances of
your automated testing success.

Given the arsenal of system and application software testing strategies, tech-
niques, and solutions, automated software testing is one of the most effective
practices that if implemented correctly can help increase testing efficiencies and
ultimately reduce the testing cost while contributing to increased systems and
software quality in terms of faster, broader, and more efficient defect detection.

This book is a guide that can help organizations implement successful auto-
mated software testing programs and efforts. The book does not provide gim-
micks or magical solutions, as none exist, but it provides experience-based
discussions and recommendations. It includes a thorough dissection of automa-
tion issues, such as in Part I of the book, where we describe what automated
software testing is and is not; why a business case is required for successful auto-
mation, including step-by-step instructions for developing one; why to auto-
mate and when. Then we summarize why automation often fails and the pitfalls
and blunders that can be prevented; we describe the tools that are available to
help implement successful automation efforts, with a focus on open-source test-
ing tools. In Part II of the book we present six keys to successfully implementing
automated software testing. These are

o Key 1: Know Your Requirements
* Key 2: Develop the Automated Test Strategy

1. www.idtus.com,
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* Key 3: Test the Automated Software Test Framework (ASTF)
* Key 4: Continuously Track Progress—and Adjust Accordingly
-« Key 5: Implement AST Processes

s Key 6: Put the Right People on the Project—Know the Skill Sets
Required

IDT conducted two separate surveys related to automated software testing
with approximately 700 total responses from test professionals all over the
world, across organizations that were diverse in size and in what they do. The
survey showed two very consistent themes:

e About 70% of survey respondents said they believe automation is high-
payoff, but they are generally not sure why to automate and how auto-
mation applies to their project.

e Half of the survey respondents also said they felt they lacked the experi-
ence, time, or budgets to implement automation.

Most scem to agree: Automated software testing is useful, and an increasing
need for it exists. However, the lack of experience seems to be the reason why
automation is not implemented more often with a higher success rate. Finding
people with the skills for the project is therefore important; a summary of skills
required is provided in Chapter 10. For more details on the outcome of this sur-
vey, see Chapter 4.

Material Coverage and Book Organization

Part I: What Is Automated Software Testing and Why Should
We Automate?
Chapter 1, What Is Effective Automated Software Testing (AST)?, describes
what automated software testing is. The definition of auntomated software testing
we use throughout this book is the “application and implementation of software
technology throughout the entire software testing lifecycle (STL) with the goal
to improve STL efficiencies and effectiveness.”

In Chapter 2, Why Automate?, we address this question that is asked so
often. Here we discuss the challenges of software testing today and how the time
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and cost of software testing can be reduced. Reasons for why to automate, laying
the foundation to help build the business case discussed step by step in Chapter 3,
are presented here.

In Chapter 3, The Business Case, we define a step-by-step approach to
defining the business case, which will cover the business need, the reasons for an
automated software testing project, the business benefits (tangible and intangi-
ble), an analysis of the expected costs and timescales, an investment appraisal,
and return on investment (ROI).

Chapter 4, Why Automated Software Testing Fails and Pitfalls to Avoid,
clarifies some of the myths and realities surrounding automated software testing.
The goal is for companies and organizations to review the lessons described here
and not to repeat them during their automated software testing implementations.

Part li: How to Automate: Top Six Keys for Automation Payoff

Once management has been convinced by the business case that was laid out in
Part I of this book and understands the pitfalls to avoid and the realities of auto-
mated testing, the next step is to determine how to automate. Part II of the
book addresses how to successfully implement the various automated software
testing tasks. We have determined that successful automated software testing can
be achieved by implementing six top keys, described next.

Chapter 5, Key 1: Know Your Requirements, covers the importance of
understanding the requirements before developing an automated testing strategy.
Here we discuss approaches to determining the problem we are trying to solve
along with how to gather information when requirements are not available.

Chapter 6, Key 2: Develop the Automated Test Strategy, discusses develop-
ing an automated testing approach in detailed steps, including test environment
considerations, configuration management for automated test scripts, and related
artifacts, among others. Here we also discuss what to consider when deciding
what to automate and the importance of choosing the right tool, whether open-
source, vendor-provided, or in-house-developed.

Chapter 7, Key 3: Test the Automated Software Test Framework (ASTF),
covers the importance of understanding testing techniques and documenting
test cases as part of automated testing. Automators often forget that documenta-
tion is still a vital part of the automated test program. The test case documenta-
tion serves as the blueprint for the automated software testing efforts. This
chapter describes the importance of tracing test cases back to requirements; the
content of the test cases, such as needing to include inputs and expected results;
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and how documented test cases become the basis for developing and implement-
ing the antomated tests.

Chapter 8, Key 4: Continuously Track Progress—and Adjust Accordingly,
addresses the importance of tracking the goal that was set at the outset of the
automation program. For example, during the discussion of business case devel-
opment in Chapter 3 we explain the need for defining goals; in this chapter we
discuss how peer reviews, inspections, and various automation and testing met-
rics can help measure and track progress against those goals.

Chapter 9, Key 5: Implement AST Processes, points out the need for a
lightweight process. Some automated testing scripts can be implemented suc-
cessfully without much process in place, but in order to effectively implement a
large automated testing program a lightweight adaptable process should be in
place. This chapter discusses a summary of this process, linking back to the
- details in various chapters.

Chapter 10, Key 6: Put the Right People on the Project—Know the Skill
Sets Required, clarifies the skill sets needed for developing automated software
testing, for instance, a skill set similar to that of the software development team,
which includes requirements analysis, design, software development, and test-
ing. Key 6 points out that although knowledge of testing techniques and analyt-
ical skills is important, effective automated software testing implementation
requires software development skills. The skills described here parallel the auto-
mated testing process described in Chapter 9.

Audience

The target audience of this book is software test professionals such as test manag-
ers, leads, and practitioners. It is also geared toward all quality assurance profes-

' sionals, QA leads, and practitioners. Project managers and software developers
looking to improve the effectiveness and quality of their software delivery will
also benefit from this book.
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