V TESTING

software testing is a critical element of software
iew Of specification, design and coding. in the proce
f

oy stage and during any phase. The errors e€ncountered during the earlier phases of Software
pevelopment Life Cycle (SDLC) such as requirements, design phases are likely to be carried to the coding
ghase also, in addition to the errors generated at the coding phase. This is particularly true because, in
aaflier phases most of the verification techniques are manual and no executable code exists. Because
codeis the only product that can be executed and its actual behavior can be observed, testing is the phase
where errors remaining from all the phases must be detected. Hence, testing performs a very critical role

for quality assurance and for ensuring the reliability of software. In this chapter, we discuss software

testing fundamentals, techniques for software test case design and different strategies for software
testing.

quality assurance and represents the ultimate
ss of software development, errors can occur at

Software testing is the process used to assess the quality of computer software. Software testingis an
empirical technical investigation conducted to provide stakeholders with information about the quality of
the product or service under test, with respect to the context in which it is intended to operate. This
includes, but is not limited to, the process of executing a program or application with the intent of finding
software bugs. Quality is not an absolute; it is value to some person. With that in mind, testing can never
©mpletely establish the correctness of arbitrary computer software; testing furnishes a criticism or
©mparison that compares the state and behaviour of the product against a specification. An important

Point is that software testing should be distinguished from the separate discipline of Software Quality
Assurance (SQA), which encompasses all business process areas, not just testing.

Over its existence, computer software has continued to grow in complexity and size. Every software
Product has 3 target audience. For example, a video game software has its audience completely different
fom banking software. Therefore, when an organization develops or otherwise invests in a software
Product, it presumably must assess whether the software product will be acceptable to its end users, its

larget dudience, its purchasers, and other stakeholders. Software testing is the process of attempting to
"ake this assessment.

Software testing mav be viewed as an important part of the software quality assurance (SQA) process.

"5QA soft gl ecialists and auditors take a broader view on software and its development.

o e"‘arﬂi Waredpr:\cess St‘:we software engineering process itself to reduce the amount of faults that end
ne and change
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up in defect rate. What constitutes an acceptable defect rate depends on the nature of the 5°ftWare,A

arcade video game designed to simulate flying an airoplane would presumably have a much highe,
tolerance for defects than software used to control an actual airliner. Although there_ are close links with
SQA testing departments often exist independently, and there may be no SQA areas in some COMpapje,

Software testing is used in association with verification and validation:
m  Verification : Have we built the software right (i.e., does it match the specification)?
®  Validation : Have we built the right software (i.e., is this what the customer wants)?

Software testing can be done by software testers. Until the 1950s the term software tester wag useq
generally, but later it was also seen as a separate profession. Regarding the periods and the different goals

in software testing, there have been established different roles: test lead/manager, test designer, tester

test automater/automation developer, and test administrator.

Simply stated, quality is very important. Many companies have not learned that quality is importap ;
and deliver more claimed functionality but at a lower quality level. It is much easier to explain to ; ;
customer why there is a missing feature than to explain to a customer why the product lacks quality. A |

customer satisfied with the quality of a product will remain loyal and wait for new functionality in the next -

version. Quality is a distinguishing attribute of a system indicating the degree of excellence.

Table 7.1. The Testing Phase: Improve Quality

Phase Deliverable

Testing m  Regression Test

@ |Internal Testing

m  Unit Testing

m  Application Testing

m  Stress Testing

The testing phase is summarized in Table 7.1.

In many software engineering methodologies, the testing phase is a separate phase which fS
performed by a different team after the implementation is completed. There is merit in this approach; itis
hard to see one’s own mistakes, and a fresh eye can discover obvious errors much faster than the perso”
who has read and re-read the material many times. Unfortunately, delegating testing to another team
leads to a slack attitude regarding quality by the implementation team.

Alternatively, another approach is to delegate testing to the the whole organization. If the .
to be known as craftsmen, then the teams should be responsible for establishing high quality across
phases. Sometimes, an attitude change must take place to guarantee quality.

teams ar¢

\ . . jon
Regardless if testing is done after-the-fact or continuously, testing is usually based on a regress

technique split into several major focuses, namely internal, unit, application, and stress.
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m_r_ggﬂwe PRINCIPLES

Lsaftwar'e testingis an extremely creative and intellectually challenging task. When testing follows the
princ:p!es ’glven below, the creative element of test design and execution rivals any of the preceding
tware development steps.

sof
s Testing must be done by an independent party.

| Wy £

Testing should not be performed by the person or team that developed the software since they
tend to defend the correctness of the program.

= Assign best personnel to the task.

o oy

Because testing requires high creativity and responsibility only the best personnel must be
assigned to design, implement, and analyze test cases, test data and test results.

E, Testing should not be planned under the tacit assumption that no errors will be found.
s - Test for invalid and unexpected input conditions as well as valid conditions.
ould generate correct messages when an invalid test is encountered and should

\

The program sh
generate correct results when the test is valid.

¥ The probability of the existence of more errors in a module or group ©
A’

proportional to the number of errors already found.
e with the intent of finding errors.

f modules is directly

=, Testing is the process of executing softwar

B Keep software static during test. |
v t not be modified during the implementation of the set of designed test cases.
no

The program mus
s and test results.

® » Document test case

sible.
a /Provide expected test results if pos | | | -
i f testd cumentationisthe specificatnonofexpected results, even if providing
A necessary part of test'do

such results is impractical.
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