2.1 Introduction

In this chapter, students will learn the essential techniques of code testing and debugging to ensure their programs

function correctly. They will understand the importance of testing for creating reliable applications and explore common
types of programming errors and bugs. The cha pler covers unit testing using Python's unittest and pytest modules, guiding

students on how to write and execute test cases.

5.2 Testing and Debugging Techniques
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Testing Is the process of checking a progiam -t ik wﬁ;‘sk:jaﬂ‘ﬂ'ﬁake sure It works
correctly, It is-essential for creating TENF'ﬁ “applications.
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Debugging: \f‘#l[;“\ﬂ"j_
Debugging is the process of finding and fixing errorsina program. It helps the program
to work correctly and efficiently.

Advanced Testing and Debugging Technigues

Advanced testing and debugging techniques help to create refiable and efficient applications. These technigues go beyond
basic error fixing and ensure better program quality. They help identify hidden problems that may-affect the working of
2n application. Testing and debugging improve application perfarmance and user satisfaction. They also make future
maintenance easier, '

What fs testing ond
{ debugging?

of Testing and Debugging

Testing and debugging are essential to ensure that applications work correctly under all conditions.
I.  Detects and Removes Errors

orfance

Testing and debugging help to find and remove arrors befare the so mrefllisﬂ:h i
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il. Prevents Unexpected Fallures =, F‘. R '_'l,":. A L ugging importa

Regular testing prevents unexpected {aﬂ-.rp&i "'é_\ag}l(g: ‘e"upe‘ratinn of an

application. L \ PR AR

iii. Finds the Cause of Errors [ ~1rqf\~{fﬁl J \\—T” j
Debugging helps locate thi 5@?& of errors and fixes them efficiently.
iv. Improves Reliability and User Confidence
Testing and debugging increase software reliability and improve user confidence.

m is testing essential for reliable applications, and what role does |t play in ensuring program

stability?

Testing

Testing is the process of checking a program to find errors and make sure it works correctly, It s essential for creating

teliable and stable applications, Testing is essential for creating reliable, stable, and high-quality a pplications. '
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'hy Testing is Essential for Reliable Applications -n,f‘ "’nﬁ_'ﬁ_"n
Testing ensures that an application performs correctly and r@e;j ﬂéﬁl é‘rhpmuas the quality of software
and helps developers |dentify problems befﬂ the a'p_g I\{Ef
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i. Ensures Correct Results _ _
Testing checks whether ev’er'yr Jﬁﬁun produces the expected and correct results. It confirms that
the program performs its ﬂtE'J

il. Reduces Crashes and Incorrect Outputs
Testing identifies bugs and programming errors that may cause the application to crash or produr.e Incorrect results,
Fixing these errors Improves the application's performance.

lil. Verifies Software Changes

Whenever new features or updates are added, testing checks that they work correctly and do not affect the existing
parts of the application. This helps maintain the overall quality of the software.

iv. Improves Stability
A thoroughly tested application performs consistently under different conditions. It is less fikely to fail during normal
use and provides a stable user experience,

v. Meets Application Requirements }gﬁ.&%".,
Testing verifies that the application satisfies all Funl:tltaﬁal,lfnd R\W@&Qﬁ ents. It ensures that the

software behaves according to its design and user W ,‘_'Eﬁ
vi. Increases Reliability of g«mxlh E& =

A well-tested application is more can trust it to perfm'm correctly without unexpected errors.
Reliable software impro : and satisfaction.

Role of Testing

in Ensuring Program Stabilit

Testing plays an important role in ensuring program stability by checking how the application behaves in different
situations. it detects errors before the software is released and helps developers fix them at an early stage. Testing also
confirms that updates and modifications do not introduce new problems into the existing system. As a result, the
-application becomes more stable, reliable, efficient, and trustworthy for users.

% CLASS ACTIVITY

Discuss scenarios where errors cause fallure, and n:pbt testing Importance.
Sol:  Abanking application may calculate the wrong account balance because ofa Iuglc _gpl;r An online shopping
website may crash during payment because of 3 runtime erra ; agement system may

produce jncorrect results if invalid data is eneem&, it ﬁnds these errors before

Te
[ ﬁwm , and increases user confidence.

Ex.Q.2. nmmammm ' mm-ﬂbu!uﬂutmdurlmmm
Errors Ry

Programming errors and bugs are mistakes in a program that can cause incorrect results or prevent the program from
working properly.

Debugging
Debugging is the process of finding and fixing errors ina program. It helps the program to work carrectly and efficiently.

the software Is released. It improw snftwa

Common Types of Programming Errors and Bugs

identifying and fixing these errors is important for building stable and reliable applications. Understanding different types
of errors helps programmers develop better and more efficient software. .
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1. The process of checking 2 program to ﬂml errors a mﬂa it Mhﬂﬂcﬁv is called:

(a) Testing (b) Debugging *-' g-t {d) Documentation
2 Debugging is the process of: \_/
{a) Writing a program {b)Fi %ﬂg’ﬁi}lhg em;trs (c) Saving program files  (d) Installing software

3. Which of the following is an i'np-nrtanu of testing and debugging?
(a) Increases file size (b} Prevents unexpected failures (¢} Creates new programs  (d) Deletes source code
4, Why is testing essential for relizble applications?

{a) It checks whether an application meets its requirements.  {h) It increases memory usage.

(¢} It changes programming language. (d) It removes hardware.
5. Which type of programming error occurs when the code does not follow the rules of the programming
language?
[2) Logic error (b} Runtirmie error (t) Syntax error (e} Data error
B. A program runs successfully but produces incorrect results. This is an example of:
(@) Syntax error (b} Resource leak (c) Runtime error {d} Logic error
7. Which error appears while the program is running?
{a) Data error [b) Runtime error (] Syntax error _ @f‘-m
8. Which type of errar occurs when incorrect or mualid data is I
{a) Resaurce leak (b} Syntax-errar {c) B m \ Runtime &rror

9. A problem that occurs when a program se resources such as memory or flles is called:
{a Logic error - (b) Resaur K\ ALY By Runtime errar {d) Data error

10. Which of the following &M: role of testing in ensuring program mblllrr?
{a) It helps applications work correctly under different conditions. (¢} It removes all pregramming languages.
{b) It changes program logic automatically, {d) It increases hardware speed.

'——ansn_nnn j—

-.'H'hat is unit testing, and how do Python’s unittest and pytest modules support effective testing?

Unijt tﬂstll‘lﬂ; is the process of testing individual parts or units of a program to ensure they work correctly. It helps to catch

errors early and makes debugging easier. Unit testing also haips programmers verify that each. part of the program works
independentiy.

Importance of Unit Testing _ A0
It tests individual parts of a program. = / Cﬁﬁﬁm

It helps to catch errors early. E-\“'Uﬁ “-}: L
It makes debugging easier. {1 0

£ \*
it checks whether each component pr‘oduceagzimhﬂ

Clear and simple test cases imp
It helps programmers find and fixjproblems before the complete program Is tested,

Python provides modules such as unlttest and pytest for writing and executing tests. These modules allow automated
testing of functions and methods. Unit tests check whether each component produces the expected output. Clear and
simple test cases improve code reliability. They help developers create stable, rellable, and error-free applications:

1. unittest Module

The unittest madule is 2 built-in Python module used for creating and running test
cases. |t provides a framework for testing functions, classes, and modules. It helps What Is unjttest module?
programmers check whether the code works according to expected results. Since
it Is built into Python, no separate installation is required. |
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) TexTEOOK EXERCISE (SOLVED)
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v MU!TIF‘LF ...HOICE QUESTIONS

SR
1. Testing is essential for reliable applications because it helps to:
(a) Optimise code performance (b) |dentify and fix bugs
ic) Reduce the program size (d) Make code run faster
2. Commontypes of programming errors include: :
{a) Syntax error {b} Logicerror (g} Runtime error (d] &ll of the above
3. Unit testing focuses on:
{a} Testing the entire application {b) Testing individual components or functions
{c) Testing the user interface (d) Testing database connections
4. The Python module used for unit testing is:
{3} numpy {b) matplotlib {c) unittest ﬁd} 05
5. The main purpose of using testing tools like unittest and pytest is: ,_-. _1 hﬁﬂ\_
(a) To increase program size {h} To veﬂf!‘-ﬁo&S;W
{c) To design layouts 1&%\\ \'} |
6. Breakpoints in debugging are used to; ; u '-
(@) Run the program faster i "\h'-, 3 '.,}I:.-}t' Use the program at specific points and inspect its state
(c} Skip r.ertaJn ‘code sections q”‘-! rN] (d) Optimise the code .
7. Watch expressions In :h:husgl\(E !!r& used to:
(&) Change variable values (B} Manitor varlable values during program execution
() Pause the program (d) Display output messages
B. Step-by-step debugging is used to:
(@) Run the program faster (b} Execute code one line ata time for easier error identification
(c} Increase the program's performance {d} Compile the code
9. The Python keyword pair used for empllnn hll‘llﬂll'll‘ fs:
(a) try-except (B} try-finally (c) try-catch (d) handle-throw
0. Profiling in programming is used to:
(a) Improve the user interface design (b) Me.asure performance and identify bottlenecks
(c) Optimise memery usage only (d) Test for security vulnerabilities
Answers; - N

Wt
Why Is testing essential fnrrensuring reliable applications?
" Ans:  Testing checks whether an application meets its requirements. [t ensures correct results, reduces crashes-and
Incorrect outputs, and improves application stability.

What are some common types of programming errors and bugs?

Ans:  Syntax Errors: Syntax errors occur when the code does not follow the rules of the programming language.

Logic Errors: Logic errors occur when a program runs successfully but produces incorrect results,
Runtime Errors: Auntime errors appear while the program is running.

Data Errors: Data errors occur when incarrect or Invalid data is used in a program.

Resource Leaks: Resource leaks occur when a program does not properly release resources
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Testing and debugging hel;qt Bﬁfﬂ
errors before software is

What are programming errors and bugs?
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cations work correctly under all conditions. They find and remove
ged. They glso Improve software retiabllity and increase user confidence.

Programming errors and bugs are mistakes In a program. They can produce |ncorrect results or stop the program
from working properly, These errors should be identified and fixed during debugging.

Differentiate between Testing and Debugging

Testing Is the process of checking a program to find
errors and make sure it works correctly.

Debugging
Debugging is the process of finding and fixing errors
ina program.

Testing improves softwara quality and stability.

Debugging Improves program correctness and

efficiency.
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Logical Errors

| Logical errors occur when the program runs but
produces incorrect results, o

Logical errors do not stop the program from running,
but the output Is incorract.

Differentiate between syntax errors and logical errors

Syntax Errors

rules of the programming 1a
Syntax errors prevent the.ge
thay are corrected.,

frnm running umtil

5.
Ans:

Ans:

Ans:

Why Is unit testing important?

Unit testing helps find errors before the complete program is tested, It checks whether each component produces
the expected output, It makes debugging easler and iImproves code rellability. This helps create stabile and rellable
software.

What are Python's unittest and pytest modules? .

Python provides unittest and pytest modules for writing and running test cases. They automate the testing
process and check whether the program waorks carrectly. These modules help developers create stable and error-
free applications. ~=

Differentiate between unittest and pytest.

unittest is a bullt-in Python module,
It provides a framework for creatifig:
It requires no separate installation.

It usually requires more code to write tests.

pytest is an external Python module.
It provides a simpler way to write and run tests.
It must be installed before use.

It uses simple test functions and less code.
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shdases.

Ans:

Why are test cases important?
Test cases help check whether the program gives carrect results, They help identify errors during testing, Repeated
testing ensures that new changes do not affect existing features. This improves software quality.
Explain the process of writing and executing test cases.
First, write test cases with specific inputs and expected outputs. Then use unittast or pytest to run the tests. The
medule reports whether each test passes or falls, After code changes, run the tests again to ensure existing
features still work.
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