Software Quality Assurance Atica Altaie

UNIT TESTING

Unit testing focuses verification effort on the smallest unit of software
design—the software component or module. Using the component-level design
description as a guide, important control paths are tested to uncover errors within
the boundary of the module. The unit test is white-box oriented, and the step can be

conducted in parallel for multiple components.

Unit Test Considerations

The tests that occur as part of unit tests are illustrated schematically in Figure

below. The module interface is tested to ensure that information properly flows
into and out of the program unit under test. The local data structure is examined to
ensure that data stored temporarily maintains its integrity during all steps in an
algorithm's execution.
Boundary conditions are tested to ensure that the module operates properly at
boundaries established to limit or restrict processing. All independent paths (basis
paths) through the control structure are exercised to ensure that all statements in a
module have been executed at least once. And finally, all error handling paths are
tested.

Basis path and loop testing are effective techniques for uncovering a broad array of
path errors.
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Fig. Unit Testing

Unit Test Procedures

Unit testing is normally considered as an adjunct to the coding step. After
source level code has been developed, reviewed, and verified for correspondence
to component level design, unit test case design begins.
Because a component is not a stand-alone program, driver and/or stub software
must be developed for each unit test. The unit test environment is illustrated in
Figure below. In most applications a driver is nothing more than a "main program"
that accepts test case data, passes such data to the component (to be tested), and
prints relevant results. Stubs serve to replace modules that are subordinate (called
by) the component to be tested. A stub or "dummy subprogram” uses the
subordinate module's interface, may do minimal data manipulation, prints

verification of entry, and returns control to the module undergoing testing.
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Drivers and stubs represent overhead. That is, both are software that must be

written but that is not delivered with the final software product.
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RESULTS

Unit testing is simplified when a component with high cohesion is designed. When
only one function is addressed by a component, the number of test cases is reduced
and errors can be more easily predicted and uncovered.
INTEGRATION TESTING

One might ask a seemingly legitimate question: once all modules have
been unit tested: "If they all work individually, why do you doubt that they'll work
when we put them together?" The problem, of course, is "putting them together"
—interfacing. Data can be lost across an interface; one module can have an
inadvertent, adverse affect on another; subfunctions, when combined, may not
produce the desired major function; individually acceptable imprecision may be
magnified to unacceptable levels; global data structures can present problems.

Sadly, the list goes on and on.
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Integration testing is a systematic technique for constructing the program structure
while at the same time conducting tests to uncover errors associated with
interfacing.
The objective is to take unit tested components and build a program structure that
has been dictated by design.
There is often a tendency to attempt nonincremental integration (big bang
approach); that is, all components are combined in advance. The entire program is
tested as a whole. And chaos usually results! A set of errors is encountered.
Correction is difficult because isolation of causes is complicated by the vast
expanse of the entire program. Once these errors are corrected, new ones appear
and the process continues in a seemingly endless loop.
Incremental integration. The program is constructed and tested in small
increments, where errors are easier to isolate and correct; In the sections that
follow, a number of different incremental integration strategies are discussed.
Top-down Integration

Top-down integration testing is an incremental approach to construction of
program structure. Modules are integrated by moving downward through the
control hierarchy, beginning with the main control module (main program).
Modules subordinate to the main control module are incorporated into the structure
in either a depth-first or breadth-first manner.
Referring to Figure below, depth-first integration would integrate all components
on a major control path of the structure. For example, selecting the lefthand path,
components M1, M2, M5 would be integrated first. Next, M8 or (if necessary for
proper functioning of M2) M6 would be integrated. Then, the central and righthand
control paths are built. Breadth-first integration incorporates all components

directly subordinate at each level, moving across the structure horizontally. From
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the figure, components M2, M3, and M4 (a replacement for stub S4) would be

integrated first. The next control level, M5, M6, and so on, follows.

]

]
Fig. Top-Down Integration

The integration process is performed in a series of five steps:

1. The main control module is used as a test driver and stubs are substituted for all

components directly subordinate to the main control module.

2. Depending on the integration approach selected (i.e., depth or breadth first),

subordinate stubs are replaced one at a time with actual components.

3. Tests are conducted as each component is integrated.

4. On completion of each set of tests, another stub is replaced with the real

component.

5. Regression testing may be conducted to ensure that new errors have not been

introduced.

The process continues from step 2 until the entire program structure is built.
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