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Equivalence Class Testing

—

Lecture Objectives:

1)
2)
3)

Explain the concept of design by contract and test Py contract.

Define equivalence class. |
————

Compare and contrast defensive testing and testing by contract.
(Ei i IE EE g iI ii"m) —— e

Given a software description, define the equivalence classes for a
. s —
given problem.

Given a software description, construct test cases using the
equivalence partitioning method. °

——

Based on Equivalence class testing, determine the minimum
number of test cases necessary to test a given software system.




Homework

* See passed out sheet.

Introduction to Software Vertfication,
Copyright 2009-2011

:



Design by contract, defensive

testing, and testing by contract
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* Functional Testing = L/5_f_' (4545

* Equivalence Partitioning - Do

/11
* Boundary Value Analysis j‘rﬂ/ivé
v )
Decision Table Testing Tyt 7/ &
'

fw{.

Main Types of Black Box
Tests

/




Simple Black Box Testing Model
7,,,},,/ g nlves Ko /y

Executable Pro graw

T Box test r T
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Test Oracle

* An oracle is a mechanism for determining
whether the program has passed or failed a
test.

* A complete oracle would have three
capabilities and would carry them out
perfectly:

— A generator, to provide predicted or expected
results for each test.

— A camparator, to compare predicted and obtained

results. (’,yw/ar/fj

— An evaluator, to determine whether the
comparison results are sufficiently close to be a

pass.
-—_
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The “Complete” Oracle

Test Inputs 7 Test Results
Test Results
Test
4. Postcondition Data
it Oracle >

Precondition Data Postcondition Data
, ™S Postcondition
Precondition System Program State

P Stat | iti
rogram >tate Under Postcondition
- Program State

lest |

Environmental
Environmental Results
Inputs nvironmental
Results

Reprinted with permission of Doug Hoffman
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* Given a grid of size m x n, how many dots

g (/é would be required to ensure that each row
d each column contains at Ieast one dot?

A Mind Teaser|\
-~




Equivalence Partitioning

§2 15
Equivalence partitioning is a black-box testing method
- divide the input domain of a program into classes of data ~—
- derive test cases based on these partitions. g

Test case design for equivalence partitioning is based on an evaluation of equivalence
classes for an input domain.

An equivalence class represents a set of valid or invalid states for input condition.
e — L

An mmput condition is: é é
- a specific nur¥eric value, a range~0f values

- a set of related wvalues, or a Boolean condition

T

Valid 1nputs
system % @

outputs

partition
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Lets assume we have a method,
doSomething, which has two

parameters. L}/ VA1t 7/F’f’5
* Int doSomething(intx1, intx2); D /_/
A (T
< xl < d,mtervals[a,b),[b,c),[c,d]-
< x2 < g intervals[e, ).[f, ]
| =7




* Select a set of tests such that each_~”~ B 2y ,

/
equivalence class is tested at |east once. 7 ”}
- i b
b

— All tests from “normal” range 4
5 yi/ rj’*/

F‘é_

ClasSSses

/V'@a normal equivalence




* Select a set of tests such that each set of
equivalence classes is tested at least once.
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Weak Robus Equivalen@

I/{/{,,/éValid inputs
/\ L“/ﬁ- Use 1 value from each class
Inva id | puts/

Z

7”7 iVll'estéﬁ)u; wﬁll thZ Dr;/walid input and all others
ED will be valid V”/; '
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Weak Robust Equivalence

Class Testing

* Valid inputs

— Use 1 value from each class

* |nvalid inputs

— Test case will have one invalid input and all others
will be valid

X>




Strong Robust Equivalence

Class Testing

* Valid inputs
— Use value from each class intersection
.-..---"'"-—_‘

* |nvalid inputs

— Test case will have one invalid input and all others
will be valid

X |
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Strong Robust Equivalence

Class Testing

* Valid inputs

— Use value from each class intersection

* |nvalid inputs

— Test case will have one invalid input and all others
will be valid




Equivalence Class Example

/**

This method will print a letter grade of
A(90), B(80), C(70), D(60), or F(<60) out to
the screen or throw an exception if an
invalid grade (<0, >100) is entered. If the

final grade is less than 50, F wi

printed (assuming the value is

**/

| be

in range.)

void printGrade(int overallgrade, int flnal

grade)N \
St

0 G020 % |00




Weak normal equivalence

class
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General test case counts

Weak normal

— Max (N,M)

Strong Normal

—M*N

Weak Robust
— Max(N,M) + 4
Strong robust
— (M+2)*(N+2)
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