


Introduction

« Software Is a collection of computer
programs and related data that provide the
Instructions for telling a computer What to
do and how to do It. B .
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What is Bug

* What is Software Testing

— Software testing is an action which attempt to find
bugs either manually or through automation tools.
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How to Make Bug

Software Lack of proper
specifications keep skill set in
constantly changing ' programmers

are complexity or
poor documentation




How to Make Bug (cont.)
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Cost of Fixing Defects
* The earlier a defect Is found, the cheaper

It IS to fix It.

10x 10-100x
15x 25-100x

10x 10-25x




Software testing

» Dijkstra’s criticism, “Program testing can




Software testing (cont.)

* Methodologies
— Black box testing
— White box testing




Software testing (cont.)

e Test case

— “Bugs lurk in corners and congregate at
boundaries...”

— The pesticide paradox




Boundary Value Analysis

* Boundary value analysis
— Input data
— Loop iteration
— Output fields
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Test cases for a variable y, wherea<y=<h




Boundary Value Analysis (cont.)

* Robustness boundary < Worst case boundary
value analysis value analysis
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Test cases for a variable x, where a< x< b

* Robust worst case
boundary value analysis




Boundary Value Analysis (cont.)

» Hierarchy




White-box Testing




Software testing (cont.)

« Complete testing

— At the § of tes ’ oW thatre are no
remaining v

IMPOSSIBLE

Can't test all inputs, timing, and paths
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Software testing (cont.)

* When to stop testing?
— Cost
— Coverage strategy

Testing Effort vs. Failure Cost
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Software testing (cont.)

 Type of software testing




Regression testing

« Seek to uncover new errors in existing
functionality after changes have been
made to a system, such as functional
enhancements, patches or configuration
changes.

Regression:
"when you fix one bug, you
intfroduce several newer bugs."




Extreme Programming
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Test-Driven Development (TDD)

« TDD Is an evolutionary approach to
development which combines test-first




Add a test

! Run the tests

Make a little
change

[Pass,
Development

Development stops]
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Unit Testing Framework

« Kent Beck




Cunit

« CUnit s a lightweight system for writing,
administering, and running unit tests in C.




CUnit (cont.)

« CU_Initialize_registry(): Initialize the test
registry




CUnit (cont.)

If(CUE_SUCCESS != CU _initialize_registry()){
return CU_get_error();




CUnit (cont.)

CU_pSuite addSuite = CU_add_suite("add_1",
Init_add_1, clean_add_1);




CUnit (cont.)

If(CU_add_test(addSuite, "correct suite", testaddl) ==
NULL ||




CUnit (cont.)

« Complile & execution




CUnit (cont.)

$ .Ja.exe .
execute init_add 1

execution time




Setup

* Ccygwin




Practice

* Fibonacci Sequence




Practice

» 4 Basic Arithmetic Operations




