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17.3 TEST STRATEGIES FOR CONVENTIONAL SOFTWARE 

17.3.1 Unit Testing 

The unit test focuses on the internal processing logic and data 

structures within the boundaries of a component. This type of testing 

can be conducted in parallel for multiple components. 

Unit-test considerations:- 

1. The module interface is tested to ensure proper information 

flows (into and out). 

2. Local data structures are examined to ensure temporary data 

store during execution.  

3. All independent paths are exercised to ensure that all 

statements in a module have been executed at least once. 

4. Boundary conditions are tested to ensure that the module 

operates properly at boundaries. Software often fails at its 

boundaries. 

5. All error-handling paths are tested. 

If data do not enter and exit properly, all other tests are controversial. Among the potential errors that should be tested when 

error handling is evaluated are:  

(1) Error description is unintelligible,  

(2) Error noted does not correspond to error encountered,  

(3) Error condition causes system intervention prior to error handling, 

(4) exception-condition processing is incorrect, 

(5) Error description does not provide enough information to assist in the location of the cause of the error. 
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Unit-test procedures:- The design of unit tests can occur before 

coding begins or after source code has been generate. Because a 

component is not a stand-alone program, driver and/or stub 

software must often be developed for each unit test. 

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 (invoked by) the 

component to be tested. A stub may do minimal data manipulation, 

prints verification of entry, and returns control to the module 

undergoing testing. 

Drivers and stubs represent testing “overhead.” That is, both are software that must be written (formal design is not 

commonly applied) but that is not delivered with the final software product. 

 

17.3.2 Integration Testing 

Data can be lost across an interface; one component can have an inadvertent, adverse effect on another; sub functions, when 

combined, may not produce the desired major function. The objective of Integration testing is to take unit-tested components 

and build a program structure that has been dictated by design. The program is constructed and tested in small increments, 

where errors are easier to isolate and correct. A number of different incremental integration strategies are:-  

a) Top-down integration testing is an incremental approach to construction of the software architecture. Modules 

are integrated by moving downward through the control hierarchy. Modules subordinate to the main control module 

are incorporated into the structure in either a depth-first or breadth-first manner. 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 top-down integration strategy verifies major control or decision points early in the test process. Stubs replace low-level 

modules at the beginning of top-down testing. Therefore, no significant data can flow upward in the program structure. As 

a tester, you are left with three choices:  
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(1) Delay many tests until stubs are replaced with actual modules, 

(2) Develop stubs that perform limited functions that simulate the actual module, or 

(3) Integrate the software from the bottom of the hierarchy upward. 

b) Bottom-up integration- Begins construction and testing with components at the lowest levels in the program 

structure. Because components are integrated from the bottom up, the functionality provided by components 

subordinate to a given level is always available and the need for stubs is eliminated. A bottom-up integration 

strategy may be implemented with the following steps: 

1. Low-level components are combined into clusters (sometimes called builds) that perform a specific software sub function. 

2. A driver (a control program for testing) is written to coordinate test case input and output. 

3. The cluster is tested. 

4. Drivers are removed and clusters are combined moving upward in the program structure. 

Integration follows the following pattern—D are drivers and M are modules. Drivers will be removed prior to integration 

of modules. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Regression testing:- Each time a new module is added as part of integration testing, the software changes. New data 

flow paths are established, new I/O may occur, and new control logic is invoked. These changes may cause problems with 

functions that previously worked flawlessly. Regression testing is the re-execution of some subset of tests that have 

already been conducted to ensure that changes have not propagated unintended side effects. 
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Regression testing may be conducted manually or using automated capture/playback tools. Capture/playback tools enable 

the software engineer to capture test cases and results for subsequent playback and comparison. The regression test suite 

contains three different classes of test cases: 

• A representative sample of tests that will exercise all software functions. 

• Additional tests that focus on software functions that are likely to be affected by the change. 

• Tests that focus on the software components that have been changed. 

As integration testing proceeds, the number of regression tests can grow 

Smoke testing:- It is an integration testing approach that is commonly used when product software is developed. It is 

designed as a pacing mechanism for time-critical projects, allowing the software team to assess the project on a frequent 

basis. In essence, the smoke-testing approach encompasses the following activities: 

1. Software components that have been translated into code are integrated into a build. A build includes all data files, 

libraries, reusable modules, and engineered components that are required to implement one or more product functions. 

2. A series of tests is designed to expose errors that will keep the build from properly performing its function. The intent 

should be to uncover “showstopper” errors that have the highest likelihood of throwing the software project behind schedule. 

3. The build is integrated with other builds, and the entire product is smoke tested daily. The integration approach may be 

top down or bottom up. 

Smoke testing provides a number of benefits when it is applied on complex, time critical software projects: 

• Integration risk is minimized. Because smoke tests are conducted daily, incompatibilities and other show-stopper errors 

are uncovered early,  

• The quality of the end product is improved. Smoke testing is likely to uncover functional errors as well as architectural 

and component-level design errors.  

• Error diagnosis and correction are simplified. Errors uncovered during smoke testing are likely to be associated with 

“new software increments”—that is, the software that has just been added to the build(s) is a probable cause of a newly 

discovered error. 

• Progress is easier to assess. With each passing day, more of the software has been integrated and more has been 

demonstrated to work. This improves team morale and gives managers a good indication that progress is being made. 

Strategic options:- The major disadvantage of the top-down approach is the need for stubs and the attendant testing 

difficulties that can be associated with them. The major disadvantage of bottom-up integration is that “the program as an 

entity does not exist until the last module is added”. 
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Selection of an integration strategy depends upon software characteristics and, sometimes, project schedule. In 

general, a combined approach or sandwich testing may be the best compromise. 

As integration testing is conducted, the tester should identify critical modules. A critical module has one or more of the 

following characteristics:  

(1) Addresses several software requirements,  

(2) Has a high level of control,  

(3) Is complex or error prone?  

(4) Has definite performance requirements.  

Critical modules should be tested as early as is possible. In addition, regression tests should focus on critical module 

function. 

 Integration test work products:- It is documented in a Test Specification. This work product incorporates a test 

plan and a test procedure and becomes part of the software configuration. Program builds (groups of modules) are created 

to correspond to each phase. The following criteria and corresponding tests are applied for all test phases: 

1. Interface integrity. Internal and external interfaces are tested as each module (or cluster) is incorporated into the 

structure. 

2. Functional validity. Tests designed to uncover functional errors are conducted. 

3. Information content. Tests designed to uncover errors associated with local or global data structures are conducted. 

4. Performance. Tests designed to verify performance bounds established during software design are conducted. 

A history of actual test results, problems, or peculiarities is recorded in a Test Report that can be appended to the Test 

Specification. 


