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We Will Cover

 Test Adequacy Criteria
 Structural Testing:
 Use structural coverage to judge tests, create new tests.

 Statement, Branch, Condition, Path Coverage
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Empathy in Program-Based (Structural) Criteria

TUTIon s

Program-Based Testing Criteria

Statement
Coverage

Program-Basad
Testing Criteria
potn oversae

All-Uses Coverage

Data Flow
Definition-Use Cove e
Associatlon e
Coverage
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Define - Specification-Based Testing

Specification-Based Testing Overview
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Functional
Requirements
Coverage

Ensures all specified
functions are tested

Equivalence Class
Partitioning
Divides input data into

groups with similar
behavior

Boundary Value
Analysis

Tests values at the edges

of equivalence classes
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How adequate is the test suite in detecting faults?

How adequate is Ehe test svite in
detecting foults?

Low NMutation
Adeqguacy
Suggests the test suite oy

miss certoin fowlbts, requiring
inmprovenent.

G

High Mutation
Adequacy

Indicetes the test suite is
effective in killing mutounts,

suggesting good fowlt
detection capabilities.
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Structural testing -

Structural Testing in Software Development

Development Team

Knowledgenble testers

Internal Design

Foundation for structural testing

Software Testing

General process of evaluating
software

Structural Testing

Core testing based on software
design
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Structural Testing - Cont..

Structural Testing

Control Data Slice Based Mutation
Flow Testing Flow Testing Testing Testing
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For loop in C program

#include <stdio.h>
int main() {

// Loop to print "Hello GfG" 3 times
for (inti=0;i<3;i++)

{ Increment/

printf("Hello GfFG\n") | Decrement
}

return 0 If true

Condition

checking Statement

Start ——p! Initialization

If false

END

07

2/22/2026 STRUCTURAL TESTING / 23ITO201- SOFTWARE TESTING / Mr.K.KARTHIKEYAN/CSE/SNSCT



[ N

. . L :
ACt VI ty TUTIONS
Draw the CFG and write tests that provide statement, branch, and basic condition

coverage over the following code:

public int search(String[] A, String what){ int index = 0;
if ((A.length==1) && (A[0] == what)){
return O;
} else if (A.length == 0){ return -1;
} else if (A.length > 1){
while(index < A.length){
if (A[index] == what){ return index;
} else
index++;
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Loops

Entry Controlled Exit Controlled

|
| | ‘
for while do-while

for(initialization; condition; do
updation) {

}while(condition)

{
}

STRUCTURAL TESTING / 231TO201- SOFTWARE TESTING / Mr.K.KARTHIKEYAN/CSE/SNSCT

S

[

TUrions

10



2/22/2026

MCQ

MCQ - Structural Testing (White Box Testing)
1. Structural Testing is also known as:

a) Black Box Testing

b) White Box Testing

c) Grey Box Testing

d) Acceptance Testing

Answer: b) White Box Testing

2. Structural Testing mainly focuses on:
a) User requirements

b) External behavior of software

c¢) Internal structure of the code

d) UI design 1
Answer: ¢) Internal structure of the code
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Mind Map

TUTrIons

Definition

e Also called White Box Testing

e Verify code paths

e Achieve maximum |%]
coverage .

@ |mprove code quality

e Tests internal code structure

e Requires programming knowledge

STRUCTURAI- atement Loverage — N —
TESTING e

Branch Coverage fﬁ
Path Coverage g

Decision Coverage

e (an't find missing requirements

e Access to source code
e Programming skills
e Testing tools

[ Requirements |

[ Benefits |

@ Access to source code
e Programming skills
e Testing tools

e Detects hidden errors
e Ensures logical flow
e Validates all paths

@ Time-consuming

@ Needs coding knowledge
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