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CHAPTER 3

Equivalence Class Testing (ECT) is a method used in software testing where the input domain
is divided into classes of data from which test cases are derived. Each class is expected to be
representative of a group of inputs that behave similarly in the system, hence testing just one input
from each class should be representative of the entire class. This approach helps optimize the
number of test cases, aiming to cover all possible scenarios with minimal redundancy. Equivalence
Class Testing (ECT) is also called as Equivalence Partition Testing (EPT).

Example: In the context of the triangle problem, for instance, testing for an equilateral triangle
can be effectively represented by using the input values (5, 5, 5). In this scenario, additional test
cases like (6, 6, 6) or (100, 100, 100) would not provide significant new insights as they would
essentially yield the same outcome. This intuitive understanding of redundancy in test cases is
crucial for optimizing testing efforts.

Motivations behind Equivalence Class Testing

1. Sense of Complete Testing: ECT aims to ensure every functional aspect of the application is
tested by covering all equivalence classes.

2. Avoid Redundancy: By focusing on one representative from each class rather than multiple
similar inputs, ECT reduces unnecessary test cases.

What is an Equivalence Class Testing?

Equivalence Class Testing (ECT) is a method used in software testing that helps to efficiently
partition the input or output spaces into classes that are treated equivalently by the system under
test. By identifying and utilizing representative samples from these classes, testers can effectively
reduce redundancy while ensuring comprehensive coverage.



Understanding Equivalence Classes:

1. Partitioning: The concept of partitioning in the context of equivalence classes means dividing a
set into exclusive and exhaustive subsets. Each element of the set belongs to one and only one
subset. This partitioning is key to ensuring that tests are both comprehensive and non- redundant.

2. Mutual Disjointness: The subsets are mutually disjoint, meaning no two subsets share an
element. This property ensures that each test case derived from each subset is unique, thereby
reducing redundancy in testing.

3. Common Properties: Each subset in an equivalence class contains elements that are assumed to
have something in common-typically, how the software behaves when presented with these
elements as inputs. This assumption allows testers to use a single test case from each subset to
infer the behavior for all elements of that subset.

Core ldea

» Divides the entire range of possible input values for a program input into distinct partitions called
equivalence classes.

» Each equivalence class represents a group of input values where the program's behavior is
expected to be the same.

* Test cases are designed to target each equivalence class with at least one representative value.
Equivalence Class Testing Assumptions

Equivalence class testing considers two primary factors:

* Robustness: Tests are designed to handle both valid and invalid inputs, checking the system's
ability to handle unexpected or erroneous data.

* Single/Multiple Fault Assumption: Determines whether the testing assumes that errors are caused
by a single fault or multiple faults simultaneously.

Importance of Equivalence Class Testing
Equivalence class testing is crucial in software testing for several reasons:

1. Comprehensive Test Coverage: By organizing input values into equivalence classes, testers
can ensure that representative test cases are selected to cover different scenarios. This approach
helps in identifying defects across various input conditions, leading to more thorough testing
coverage.

2. Efficiency in Test Case Design: Equivalence class testing allows testers to reduce the number
of test cases needed while maintaining effective coverage. By focusing on representative value
from each equivalence class, redundant test cases can be minimized, optimizing testing effort
and resources.

3. Effective Bug Detection: Equivalence class testing helps in uncovering defects and
vulnerabilities in the software system by testing different equivalence classes. By exploring



how the system handles inputs within each class, testers can identify potential issues and ensure
the system behaves as expected under various conditions.

4. Risk Mitigation: By systematically categorizing input values into equivalence classes, tester
can prioritize testing efforts based on the criticality of each class. This approach helps in
mitigating risks associated with different input scenarios and ensures that high-risk areas an
thoroughly tested.

5. Alignment with Testing Principles: Equivalence class testing aligns with fundamental testing
principles such as robustness and the single/multiple fault assumption. By focusing how the
system treats inputs within each class, testers can validate the system's behavior and identify
potential weaknesses or inconsistencies.

Four Forms of Equivalence Class Testing

» Weak Normal: Assumes a single fault and focuses on valid inputs.

* Strong Normal: Assumes multiple faults can occur simultaneously and focuses on valid input
» Weak Robust: Assumes a single fault but includes both valid and invalid inputs.

Example: Equivalence Class Testing

1. Suppose we have an application that accepts a user's age as input, and the valid age range is
from 18th 60. We can apply Equivalence Partitioning to divide the input data into three partitions:

Partition 1: Invalid values below 18- This partition includes all values less than 18, such as -10
0, and 17. Testing these values will verify that the system correctly rejects invalid inputs.

Partition 2: Valid values between 18 and 60- This partition includes all values between 18 and
60, such as 25, 35, and 50. Testing these values will verify that the system correctly accepts valid
inputs.

Partition 3: Invalid values above 60 - This partition includes all values greater than 60, such as
75, 100, and 200. Testing these values will verify that the system correctly rejects invalid inputs.

2. For each partition, we can create one or more test cases to cover all possible scenarios. For
example, we can test the following inputs for each partition:

Partition 1: -10, 0, 17
Partition 2:18, 25, 35, 50, 60
Partition 3: 75, 100, 200

3. By applying Equivalence Partitioning, we have reduced the number of test cases required to test
the software system, while still ensuring that all possible scenarios are covered. This technique is
useful for testing complex systems where testing all possible inputs would be impractical or
impossible.



Example 2 Equivalence Class Testing

In the triangle classification problem, equivalence classes can be based on the types of triangles:
Equilateral: All sides are equal.

Isosceles: Two sides are equal.

Scalene: No sides are equal.

Invalid: Combinations of side lengths that do not form a triangle.

For each class, a single test case is chosen:

Equilateral: (5, 5, 5)

Isosceles: (5, 5, 3)

Scalene: (4, 5, 6)

Invalid: (1, 2, 3) - where the sum of two sides does not exceed the third side.

These choices reduce test redundancy, as testing with other numbers that still fit these definitions
(e.g., (6, 6, 6) for equilateral) is unlikely to provide additional insights since the application treats
all instances of each class equivalently.

Forms or Variations of Equivalence Class Testing

Equivalence class testing include four main forms, each with its own focus and assumptions.
1. Weak Normal Equivalence Class Testing:

* Assumes a single fault and concentrates on testing valid inputs only.

* Designed to verify the system's behavior under normal operating conditions with valid input
values.

2. Strong Normal Equivalence Class Testing:

* Assumes the possibility of multiple faults occurring simultaneously and emphasizes testing valid
inputs.

» Aims to validate the system's response to various valid input scenarios, considering the potential
for multiple faults.

3. Weak Robust Equivalence Class Testing:
» Assumes a single fault but includes both valid and invalid inputs in the testing process.

* Focuses on evaluating the system's resilience to faults by testing both valid and invalid input
values.

4. Strong Robust Equivalence Class Testing:



» Assumes the presence of multiple faults and incorporates both valid and invalid inputs in the
testing strategy.

* Seeks to uncover system vulnerabilities by testing a combination of valid and invalid input values
under the assumption of multiple faults.

Each form of equivalence class testing serves a specific purpose in software testing, ranging from

not validating system behavior under normal conditions to assessing its robustness in the face of
faults and invalid inputs. By employing these different forms of equivalence class testing, testers
can enhance test coverage, identify potential defects, and ensure the reliability and quality of the
software system.

Weak Normal Equivalence Class Testing

Weak Normal Equivalence Class Testing (WNECT) is a software testing technique that
assumes a single fault and concentrates on testing valid inputs only. It is called "weak" because it
assumes that any failure is caused by a problem in just one input variable at a time. It is specifically
designed to verify the system's behavior under normal operating conditions with valid input values.
It simplifies the testing process and ensure comprehensive coverage of different input categories.

Key Characteristics of WNECT

1. Equivalence Classes: Inputs are divided into groups (or classes) where each group represents a
set of values that the system should theoretically treat the same. These classes are defined based
on both the input value ranges (valid or invalid) and their expected behaviors.

2. Single Fault Assumption: WNECT operates under the premise that failures are due to issues
with one specific input variable at a time. This approach simplifies the analysis of test results and
helps focus on isolating faults in distinct areas of the system.

3. Representative Sampling: From each equivalence class, one representative sample is chosen for
testing. The idea is that testing this single value is sufficient to infer the behavior for all values
within that class, assuming the system treats all of them equivalently.

Implementation Steps in WNECT

1. Identify Equivalence Classes: Determine the sets of values that make up the equivalence classes
based on input specifications. These can include ranges of valid values and separately ranges of
invalid values that are expected to trigger error handling mechanisms.

2. Select Test Cases: Choose one representative value from each class to be used in testing. This
selection should ideally cover the spectrum of expected behaviors from the system when given
inputs from these classes.

3. Construct and Execute Tests: Formulate test cases that include these selected values. Each test
case will typically involve inputs from different equivalence classes to ensure coverage across the
input domain.



Benefits of WNECT

1. Efficiency: Reduces the number of test cases needed by focusing only on representative values
rather than exhaustive testing of all possible inputs.

2. Effectiveness: Provides a systematic approach to testing by ensuring that all defined classes of
inputs are checked, thus covering different scenarios the software might encounter.

Limitations of WNECT

1. Isolation of Faults: While it is efficient, the single fault assumption may not always hold true,
especially in complex systems where Interactions between different inputs can lead to failures.
This can make fault isolation challenging if a test case fails.

2. Depth of Testing: WNECT might not sufficiently test the interactions between various input
values, potentially overlooking multi-variable defects.

Example
Weak Normal Equivalence Class Testing (WNECT)
Let's consider an example to illustrate Weak Normal Equivalence Class Testing

Scenario: A banking application calculates interest on a savings account using the account balance
and interest rate.

Equivalence Classes:

1. Account Balance:

Class A (Low Balance): 1500 or less

Class B (Medium Balance): 501 to 15000
Class C (High Balance): 5001 or more

2. Interest Rate:

Class X (Low Interest Rate): 0% to 3%
Class Y (Medium Interest Rate): 4% to 7%
Class Z (High Interest Rate): 8% to 12%
Weak Normal Equivalence Class Test Cases:
1. Test Case 1:

Account Balance: 300 (Class A - Low Balance)

Interest Rate: 2% (Class X - Low Interest Rate)



2. Test Case 2:

Account Balance: 2500 (Class B- Medium Balance)

Interest Rate: 5% (Class Y- Medium Interest Rate)

3. Test Case 3:

Account Balance: 8000 (Class C-High Balance)

Interest Rate: 10% (Class Z- High Interest Rate)

Analysis:

Weak Normal ECT focuses on individual equivalence classes with one value from each class
to ensure basic coverage. It targets specific scenarios within each class to identify potential
faults associated with those ranges.

In Weak Normal Testing, each test case focuses on a single equivalence class with one value
from that class. For example, Test Case 1 considers a low account balance and a low interest
rate. This approach aims to identify potential faults within individual input ranges.

Weak Normal Testing is aligned with the concept of a single fault because it targets one
specific equivalence class at a time, testing for potential issues within that range. Each test case
is designed to validate the system's response to valid inputs within a particular class, aiming to
uncover faults associated with that specific scenario.

Assume that if Test Case 2 fails, indicating a discrepancy between the expected interest
calculation at the medium balance and interest rate. The allure les Test Case 2 Highlights a
potential problem in the application's handling of medium balance and interest rate scenarios.
The ambiguity in fault isolation in Weak Normal Equivalence Class Testing is evident in this
scenario. While the failure identifies a problem, it does not pinpoint whether the issue lies with
the medium balance, medium interest rate, or their interaction. This level of ambiguity is
acceptable in certain testing scenarios, such as regression testing, where the focus is on broader
system validation rather than detailed fault isolation.

For more precise fault identification, stronger forms of equivalence class testing, like Strong
Normal or Weak Robust, may be employed to delve deeper into the potential causes of failures
and ensure comprehensive testing coverage.

Strong Normal Equivalence Class Testing

Strong Normal Equivalence Class Testing (SNECT) assumes the possibility of multiple faults
occurring simultaneously and emphasizes testing valid inputs. It aims to validate the system's
response to various valid input scenarios, considering the potential for multiple faults. By
systematically testing all unique combinations of input values. SNECT ensures comprehensive
coverage of input scenarios to identify and address potential defects in the system.



Key Characteristics of Strong Normal Equivalence Class Testing

1. Multiple Variable Integration: Unlike weak testing, which might consider one variable at a
time, strong testing involves creating test cases that combine representative values from
multiple equivalence classes across different variables. This approach helps identify issues
arising from the interactions between these variables.

2. Normal Equivalence Classes: This form of testing focuses on normal (valid) equivalence
classes, meaning it uses combinations of values that are all expected to be handled correctly
by the system. The purpose is to confirm that the system behaves as expected under various
combinations of normal conditions.

3. No Single Fault Assumption: SNECT moves away from the single fault assumption prevalent
in weak testing methods. By integrating multiple variables in each test case, it acknowledges
that faults might be caused by complex interactions between variables rather than issues with
individual inputs.

Implementation Steps in SNECT

1. Identify Equivalence Classes: As with other forms of equivalence class testing, the first step
involves identifying all relevant equivalence classes for each input variable based on their valid
value ranges and behavioral characteristics.

2. Select Representative Samples: Choose representative samples from each equivalence class.
These selections should capture a broad range of behaviors and potential interactions between the
variables.

3. Construct Comprehensive Test Cases: Develop test cases that include combinations of selected
samples from the identified equivalence classes across all variables. This method ensures that the
interactions between variables are thoroughly tested.

4. Execute and Analyze Tests: Execute the formulated test cases and carefully analyze the
outcomes. The complexity of analyzing results increases as the interactions between multiple
variables are considered.

Advantages (or) Benefits of Strong Normal Equivalence Class Testing

1. Comprehensive Interaction Testing: Provides a more thorough examination of how different
parts of the system interact with each other, potentially uncovering hidden bugs that occur only
under specific conditions involving multiple inputs.

2. Increased Fault Detection Capabilities: By testing combinations of inputs across multiple
variables, SNECT can identify faults that may be missed by testing variables in isolation,

Limitations (or) Challenges of Strong Normal Equivalence Class Testing

1. Increased Complexity: The need to consider multiple combinations of inputs significantly
increases the complexity of test planning and execution.

2. Higher Resource Requirements: The comprehensive testing requires more time and
computational resources and hence the cost and duration of the testing phase is higher.



Example: Strong Normal Equivalence Class Testing (SNECT)
Let's consider an example to illustrate Strong Normal Equivalence Class Testing.

Scenario: A banking application calculates interest on a savings account using the account balance
and interest rate.

Equivalence Classes:

1. Account Balance:

Class A (Low Balance): 500 or less

Class B (Medium Balance): 501 to 5000
Class C (High Balance): *5001 or more

2. Interest Rate:

Class X (Low Interest Rate): 0% to 3%
Class Y (Medium Interest Rate): 4% to 7%
Class Z (High Interest Rate): 8% to 12%
Strong Normal Equivalence Class Test Cases:
1. Strong Normal Test Case 1:

Account Balance: 500 (Low Balance)
Interest Rate: 2% (Low Interest Rate)

2. Strong Normal Test Case 2:

Account Balance: *500 (Low Balance)
Interest Rate: 5% (Medium Interest Rate)
3. Strong Normal Test Case 3:

Account Balance: 500 (Low Balance)
Interest Rate: 10% (High Interest Rate)

4. Strong Normal Test Case 4:

Account Balance: 2000 (Medium Balance)
Interest Rate: 2% (Low Interest Rate)

5 Strong Normal Test Case 5:

Account Balance: 2000 (Medium Balance)

Interest Rate: 5% (Medium Interest Rate)



6. Strong Normal Test Case 6:

Account Balance: 2000 (Medium Balance)

Interest Rate: 10% (High Interest Rate)

7. Strong Normal Test Case 7:

Account Balance: 10000 (High Balance)

Interest Rate: 2% (Low Interest Rate)

8. Strong Normal Test Case 8:

Account Balance: 10000 (High Balance)

Interest Rate: 5% (Medium Interest Rate)

9. Strong Normal Test Case 9:

Account Balance: 10000 (High Balance) Interest Rate: 10% (High Interest Rate)

Analysis:

In Strong Normal Equivalence Class Testing, all possible combinations of input equivalence
classes are tested to ensure thorough coverage. For instance, Test Case 4 examines a medium
account balance with a low interest rate, while Test Case 6 tests a medium balance with a high
interest rate. This approach aims to uncover potential faults arising from the interactions of
multiple input variables.

This approach provides a more detailed examination of the system's behavior under various
scenarios including interactions between different input variables.

The difference between Weak Normal and Strong Normal testing lies in the level of coverage
and depth of testing, with Strong Normal testing offering a more comprehensive and
exhaustive evaluation of the system.

Strong Normal Testing is associated with the concept of multiple faults because it explores
various combinations of input ranges, allowing for the identification of potential issues
resulting from the interplay between different factors. By testing multiple combinations, this
approach helps uncover faults that may arise from the complex interactions of valid inputs.



Weak Robust Equivalence Class Testing

Weak Robust Equivalence Class Testing (WRECT) is a testing methodology that focuses on
evaluating how a system handles both valid and invalid inputs, with a specific emphasis on
scenarios where unexpected or erroneous inputs are provided. This approach aims to uncover
vulnerabilities related to error handling, boundary conditions, and the system's robustness against
various types of input. WRECT operates under the assumption that a single fault in handling
invalid inputs can lead to system vulnerabilities.

Key Characteristics of Weak Robust Equivalence Class Testing

1. Inclusion of Invalid Inputs: WRECT introduces invalid input values as separate equivalence
classes. This is done to test the system's resilience and error-handling mechanisms, ensuring that
invalid inputs do not cause crashes or undesired behaviors.

2. Single Fault Assumption: Similar to weak normal testing, WRECT operates under the
assumption that any failure is likely due to a single problematic input-whether valid or invalid-
rather than complex interactions between multiple inputs.

3. Combination of Valid and Invalid Inputs: Test cases are designed to include both valid and
invalid inputs but typically focus on changing one variable at a time to maintain simplicity and
clarity in identifying the source of any issues.

Implementation Steps in WRECT

1. Identify Equivalence Classes: Define equivalence classes for both valid and invalid input ranges
for each variable based on the system's requirements and expected behavior.

2. Select Representative Samples: Choose samples from both valid and invalid equivalence
classes. The selection should ideally cover a broad spectrum of expected behaviors and potential
error scenarios.

3. Construct Test Cases: Develop test cases that integrate the selected samples. Although the focus
is on a single fault assumption, incorporating invalid inputs provides insights into the system's
robustness.

4. Execute and Analyze Tests: Perform testing and meticulously analyze the outcomes to
determine how well the system handles erroneous inputs alongside normal operations.

Benefits of Weak Robust Equivalence Class Testing

1. Enhanced Error Handling Validation: By including invalid inputs, WRECT helps verify that the
system gracefully handles errors, which is crucial for maintaining stability and user satisfaction.
2. Increased Test Coverage: Covers a wider range of input scenarios by incorporating tests for
invalid data, thereby reducing the risk of unhandled exceptions or failures in production.



Challenges of Weak Robust Equivalence Class Testing

1. Increased Testing Complexity: Managing and designing tests that incorporate both valid and
invalid inputs can complicate the testing process and analysis of results.

2. Resource Intensive: Requires more comprehensive test planning and execution, potentially
leading longer testing phases and increased costs.

Example: Weak Robust Equivalence Class Testing (SNECT)
Scenario: Online Payment Gateway Transaction Amount Validation

The system is designed to accept transaction amounts within certain specified limits to be
processed. For this example, we will define the transaction amount limits and categorize them into
different equivalence classes

Transaction Amount:
1. Minimum transaction amount allowed: 50
2. Maximum transaction amount allowed: 500,000

Defining Equivalence Classes: We will define two main classes of valid inputs and two classes
of invalid inputs based on the transaction limits:

1. Class A (Valid - Low Range): Range: 50 to 10,000

2. Class B (Valid - High Range): Range: 10,001 to 500,000

3. Class C (Invalid - Below Minimum): Range: Less than 150

4. Class D (Invalid - Above Maximum): Range: More than 500,000
Select Representative Samples:

1. Class A (Valid - Low Range): 50, 1000, 5000

2. Class B (Valid - High Range): 10,001, *100,000, 200,000

3. Class C (Invalid - Below Minimum): 10, 30

4. Class D (Invalid - Above Maximum): 600,000, 900,000,

Test Cases Based on Equivalence Classes: By selecting representative samples from each of these
classes we can efficiently test how the system handles different transaction amounts: In weak
robust, we select on one sample from each class.nu

1. Test Case 1: Class A (Valid - Low Range): Transaction Amount: 1,000

Expected Result: Transaction is successfully processed.



2. Test Case 2: Class B (Valid - High Range): Transaction Amount: 100,000

Expected Result: Transaction is successfully processed, potentially after additional validations due
to the high amount.

3. Test Case 3: Class C (Invalid - Below Minimum): Transaction Amount: 30
Expected Result: Transaction is rejected due to being below the minimum limit.

4. Test Case 4: Class D (Invalid - Above Maximum): Transaction Amount: 600,000
Expected Result: Transaction is rejected due to exceeding the maximum limit.

Analysis: Implementing equivalence class testing ensures comprehensive coverage of all input
scenarios using a minimal number of test cases, organized by:

« Confirming that the system properly processes valid transaction amounts within both low and
high ranges.

« Ensuring the system appropriately rejects transactions outside the allowable range, thus
securing the payment process.

This method efficiently streamlines the testing process by focusing on distinct categories of inputs
that represent different behaviors or responses from the system.

Strong Robust Equivalence Class Testing (SRECT)

Strong Robust Equivalence Class Testing (SRECT) is a testing methodology that emphasizes
evaluating a system's response to both valid and invalid inputs, particularly focusing on scenarios
involving unexpected or erroneous inputs. This approach aims to identify vulnerabilities related
to error handling, boundary conditions, and the system's overall robustness against a wide range
of input variations. SRECT operates under the premise that multiple faults or complex interactions
between valid and invalid inputs can potentially expose critical system weaknesses.

Key Characteristics of Strong Robust Equivalence Class Testing

1. Integration of Multiple Variables: Like strong normal testing, SRECT involves creating test
cases that combine representative values from multiple equivalence classes across different
variables, but it includes both valid and invalid classes.

2. Consideration of Invalid Inputs: SRECT explicitly includes invalid inputs within the test cases
to check how the system handles error conditions and to validate error handling mechanisms
robustly.

3. No Single Fault Assumption: This testing methodology assumes that multiple faults can occur
due to interactions between several variables, including those arising from invalid inputs. It tests
the system's ability to handle complex scenarios where multiple inputs might interact in
unforeseen ways.



Implementation Steps in SRECT

1. Identify Equivalence Classes: Define all relevant equivalence classes for each input variable.
This should include classes for valid ranges as well as specifically defined classes for known
invalid inputs.

2. Select Representative Samples: For each equivalence class, select representative samples that
are expected to adequately exhibit the behaviors or responses of that class. These should include
typical values, boundary values, and exceptional cases (for invalid inputs).

3. Generate Combinations Using Cartesian Product: Apply the Cartesian product to the sets of
selected samples from each class. This means every combination of selected samples from each
class will be paired with every other selected sample from every other class to form test cases.

4. Construct Test Cases: Each result of the Cartesian product is a combination that becomes a test
case. For example, if there are three classes A, B, and C with two samples each (Al, A2; B1, B2;
C1, C2), the Cartesian product will result in combinations like (A1, B1, C1), (A1, B1, C2), ...
(A2, B2, C2), totaling 2 x 2 X 2 = 8 combinations.

5. Execute and Analyze Tests: Execute the test cases as per the constructed scenarios. Analyze
the results to identify and address potential defects or vulnerabilities caused by interactions
between the multiple input types.

Benefits of Strong Robust Equivalence Class Testing

1. Enhanced Error Handling and System Robustness: By thoroughly testing how the system
responded to both normal and abnormal input combinations, SRECT helps ensure that the system
is robust against a wide range of input scenarios.

2. Comprehensive Fault Detection: The methodology increases the likelihood of detecting hidden
or unknown bugs that may not be apparent when testing inputs in isolation or only within normal
operational ranges.

Challenges of Strong Robust Equivalence Class Testing

1. Increased Testing Complexity: The need to consider numerous combinations of both valid
invalid inputs significantly increases the complexity of test planning and execution.

2. Higher Resource Requirements: This exhaustive approach requires more time and
computational resources, potentially increasing the cost and duration of the testing phase.

Example: Strong Robust Equivalence Class Testing (SNECT)
Scenario: Online Event Registration Platform

The platform hosts events such as concerts, seminars, and workshops, some of which have age
restrictions (above 18 and below 60). Users must enter their age and select their gender (male or
female) during registration to verify eligibility for certain events. The system should correctly
process eligible registrations and reject ineligible ones based on age, while always correctly
handling gender input.



Defined Equivalence Classes:

1. Class A - Valid Age: 18 to 60 years

25 years (mid-range, representing a typical adult)
60 years (upper limit of valid age range)

2. Class B- Invalid Age: <18 and > 60

17 years (just below the valid age range)

65 years (just above the valid age range)

3. Class C- Valid Gender: Male, Female
Representative Samples:

1. Class A - Valid Age:

25 years (mid-range, representing a typical adult)
60 years (upper limit of valid age range)

2. Class B-Invalid Age: <18 and >60

17 years (just below the valid age range)

65 years (just above the valid age range)

3. Class C-Valid Gender: Male, Female

Test Cases Based on Equivalence Classes: To generate test cases, we take one sample from each
class and combine them to see how the system handles multiple inputs at once. We will construct
these combinations by pairing each sample from Class A with every sample from Classes B and
C, to cover all possible scenarios.

With each class containing two samples and using the Cartesian product approach for Strong
Robust Equivalence Class Testing (SRECT), we generate 2*2*2* = 8 test cases. This ensures that
every possible combination of inputs from the four defined classes (A, B, C) is tested.

1. Test Case 1: 25 years, Male

Expected Outcome: Successful registration, as the age is valid and gender is correctly specified.
2. Test Case 2: 25 years, Female

Expected Outcome: Successful registration, as the age is valid and gender is correctly specified.
3. Test Case 3: 60 years, Male

Expected Outcome: Successful registration, as the age is at the upper valid boundary and gender
is correctly specified.



4. Test Case 4: 60 years, Female

Expected Outcome: Successful registration, as the age is at the upper valid boundary and gender
is correctly specified.

5. Test Case 5: 17 years, Male

Expected Outcome: Rejection due to underage, with an appropriate error message detailing the
age requirement.

6. Test Case 6: 17 years, Female

Expected Outcome: Rejection due to underage, with an appropriate error message detailing the
age requirement.

7. Test Case 7: 65 years, Male

Expected Outcome: Rejection due to being overage, even though the gender is correctly specified.
8. Test Case 8: 65 years, Female

Expected Outcome: Rejection due to being overage, even though the gender is correctly specified.
Analysis:

For valid combinations, the system processes registrations without errors and appropriately
handles valid age boundaries. For invalid age inputs, verify that the system rejects these
registrations and provides clear, informative feedback to the user.

This systematic testing approach using Strong Robust Equivalence Class Testing ensures that
the event registration system is capable of handling a range of scenarios, improving overall
reliability and user satisfaction by adequately managing different user inputs.

Weak Normal Vs Strong Normal Equivalence Class Testing

The below table highlights the differences between Weak Normal Equivalence Class Testing and
Strong Normal Equivalence Class Testing.

Normal Equivalence

Aspect

Weak Normal Equivalence Class
Testing

Strong
Class Testing

Definition

Tests each equivalence class
independently by selecting a single
representative value from one class at
a time. This approach simplifies
identifying which class is causing an
issue if a test fails.

Simultaneously tests all valid
combinations of representative
values from multiple equivalence
classes to examine how variables
interact and impact the system
together.

Fault
Assumption

Assumes that any failure in the system
can be traced back to a fault in a single
input variable. This method tests each
input independently to isolate issues.

Assumes that faults may occur due
to interactions among multiple
variables. This method tests
combinations of variables to
capture these interactions.




Purpose

Aims to verify that each input, when
considered separately, is handled
correctly by the system. It is effective
for identifying and isolating errors
related to individual inputs.

Aims to ensure the system behaves
as expected under a variety of
conditions that arise from multiple
input  variables being tested
together.

Input Selection

One valid input value from each
equivalence class.

Multiple valid input values from
each equivalence class.

Coverage Provides basic coverage of input | Offers more  comprehensive
combinations, focusing on one sample | coverage by considering multiple
per class. valid samples per class.

Complexity Simple and straightforward approach, | More detailed and thorough
suitable for basic testing scenarios. approach, suitable for complex

systems or critical functionalities.

Test Case | Generates fewer test cases due to | Generates more test cases as

Generation selecting only one valid sample from | multiple valid combinations are
each class. considered for each class.

Resource Requires fewer resources in terms of | Demands more resources for test

time.

Requirements |time and effort for test case | case generation and execution due
generation. to increased valid combinations.

Suitability Suitable for initial testing phases or | Suitable for comprehensive testing
simple systems with limited input | especially for critical systems or
variations. functionalities with diverse valid

input scenarios.
Execution More efficient with fewer test cases | Less efficient as it requires testing
Efficiency since it tests one equivalence class at a | combinations,  increasing  the

number of test cases significantly.

Risk Coverage

May miss errors caused by input
interactions, as it does not test input
combinations.

Provides extensive risk coverage
by examining how different input
combinations  affect  system
stability and functionality.

Weak Robust Vs Strong Robust Equivalence Class Testing

The below table highlights the differences between Weak Robust Equivalence Class Testing and
Strong Robust Equivalence Class Testing.

considers one variable or class at a
time. This method aims to identify
how the system handles unexpected or
erroneous inputs individually.

Aspect Weak Robust Equivalence Class | Strong Robust Equivalence Class
Testing Testing

Definition Tests both valid and invalid | Tests combinations of both valid
equivalence classes, but only | and invalid inputs from multiple

equivalence classes
simultaneously, analyzing how
errors and valid data interact and
impact the system.




Fault Operates under the single fault | Rejects the single fault assumption
Assumption assumption where issues are expected | and  anticipates that system
to arise from individual inputs either | vulnerabilities can result from
valid or invalid, but not from their | complex interactions between
interaction. multiple erroneous and correct
inputs.
Purpose To assess the system’s response to | To thoroughly evaluate the
individual invalid inputs along with | system’s ability to handle and
valid inputs to ensure robust error | recover from multiple

handling and validate proper system
behavior under typical use conditions.

simultaneous input errors, ensuring
resilience and stability under
adverse conditions.

Input Selection

Includes both invalid and valid inputs
but tests them independently to isolate
the effect of each type of input.

Integrates multiple invalid and
valid inputs in complex scenarios
to observe potential compound
effects and system responses.

Coverage

Provides a detailed analysis of the
system’s ability to handle specific
types of errors individually but does
not cover interactions between errors.

Offers comprehensive coverage
that includes both the individual
and combined effects of erroneous
inputs, providing a deeper insight
into potential system weaknesses.

Complexity

Relatively less complex as it involves
testing one type of input error at a
time.

More complex due to the need to
manage and interpret the effects of
multiple input errors occurring
simultaneously.

Test Case
Generation

Generates a moderate number of test
cases, focusing on the effect of
individual erroneous inputs combined
with standard operations.

Generates a large number of test
cases due to the extensive
combinations of both erroneous
and correct inputs being tested
together.

Resource
Requirements

Less resource-intensive compared to
strong robust testing, as fewer
combinations are tested.

More resource-intensive, requiring
significant time and computational
power to execute and analyze all
possible combinations.

Suitability Ideal for initial phases of testing to | Best suited for final testing phases
quickly identify and fix | or in high-risk environments where
straightforward input-related | system failure can have serious
vulnerabilities. consequences, necessitating

exhaustive testing.

Execution More efficient with quicker test | Less efficient, with more extensive

Efficiency execution due to simpler test | and time-consuming test execution

scenarios.

required.




Example: Equivalence Classes:

Age Classifications: Valid: Adults (18-65) Invalid: Below minimum (<18), Above maximum
(>65) Weak Robust Testing:

Test Cases: Age 17 (Invalid, Below Minimum) and Gender Male (Valid) Age 70 (Invalid,
Above Maximum) and Gender Female (Valid) Strong Robust Testing:

Test Cases: Combinations of Age 17, Age 70 (Invalids) with Ages 25, 30 (Valids), and Genders
Male, Female in multiple configurations to check all interactions.

Equivalence Class Test Cases for the Triangle Problem

The Triangle Problem involves categorizing triangles based on their side lengths. Given three
integers a, b, and ¢, which represent the sides of a triangle, the task is to determine whether they
form an Equilateral, isosceles, Scalene, or not a triangle at all.

Definitions of Triangle Types:

Equilateral: All three sides are equal.

Isosceles: Exactly two sides are equal.

Scalene: All sides are different.

Not a Triangle: The sum of the lengths of any two sides must be greater than the length of the
third side.

Equivalence Classes:

We can use the above definitions to identify output (range) equivalence classes as follows:

1.

RI = (<a, b, c>: the triangle with sides a, b, and c is equilateral)
R2 = (<a, b, c>: the triangle with sides a, b, and c is isosceles)
R3 = (<a, b, c>: the triangle with sides a, b, and c is scalene)
R4 = (<a, b, c>: sides a, b, and ¢ do not form a triangle)

Weak Normal Equivalence Class Testing (WNECT)

This focuses on testing each valid equivalence class independently. Four weak normal equivalence
class test cases, chosen arbitrarily from each class are as follows:

Test Case a b c Expected Output
WN1 5 5 5 Equilateral

WN2 2 2 3 Isosceles

WN3 3 4 5 Scalene

WN4 4 1 2 Not a triangle




2. Strong Normal Equivalence Class Testing (SNECT)

SNECT typically involves creating combinations of inputs from multiple equivalence classes.
However, in the case of the Triangle Problem, each set of side lengths can only belong to one type
of triangle due to the distinct and non-overlapping mathematical conditions that define each class.
The testing combinations of different equivalence classes as typically done in SNECT does not
apply here because the conditions for one class inherently exclude the conditions for the others.
This means that a test case designed for one class (like Equilateral) cannot simultaneously be a test
case for another class (like Scalene). Therefore, the strong normal equivalence class test cases are
identical to the weak normal equivalence class test cases.

3. Weak Robust Equivalence Class Testing (WRECT):
It includes invalid equivalence classes but tests them individually with valid classes. Considering

the invalid values for a, b, and c yields the following additional weak robust equivalence class test
cases. (The invalid values could be zero, any negative number, or any number greater than 200.)

Test Case a b c Expected Output

WR1 1 5 5 Value of a is not in the
range of permitted values

WR2 5 1 5 Value of b is not in the
range of permitted values

WR3 5 5 1 Value of ¢ is not in the
range of permitted values

4. Strong Robust Equivalence Class Testing (SRCT):

Tests combinations of valid and invalid classes together. The test cases SR1 to SR7 combine values
from both valid and invalid classes to generate a thorough set of potential scenarios testing for
robustness.

Test Case a b c Expected Output

SR1 1 5 5 Value of a is not in the range of
permitted values

SR?2 5 1 5 Value of b is not in the range of
permitted values

SR3 5 5 1 Value of ¢ is not in the range of
permitted values

SR4 1 1 5 Valug of a, b are not in the range of
permitted values

SR5 5 1 1 Value of b, ¢ are not in the range of
permitted values

SR6 1 5 1 Valug of a, ¢ is not in the range of
permitted values

SR7 1 1 1 Values of a, b, ¢ are not in the range
of permitted values




Equivalence Class Test Cases for the NextDate Function

The Next Date function calculates the next day's date given a current date composed of day, month
and year inputs. This problem is ideal for demonstrating the application of equivalence class testing
due to the variety of rules governing dates, such as varying days per month and adjustments for
leap years.

Equivalence Classes for the Next Date Function

1. Valid Equivalence Classes

M1 = {month: month has 30 days}

M2 = {month: month has 31 days}

M3= {month: month is February}

D1 = {day: 1 < day < 28)

D2 = {day: day = 29}

D3 = {day: day = 30}

D4= {day: day = 31}

Y 1= {year: year = 2000}

Y2= {year: year is a non-century leap year}

Y 3= {year: year is a common year}

2. Invalid Equivalence Classes

M4= {month: month <1}

M5= {month: month > 12}

D5= (day: day < 1}

D6= {day: day > 31}

Y4=(year: year<1812}

Y5= {year: year>2012}



What must be done to an input date? If it is not the last day of a month, the NextDate function w
simply increment the day value. At the end of a month, the next day is 1 and the month is
incremented. At the end of a year, both the day and the month are reset to 1, and the year is
incremented. Finally, t problem of leap year makes determining the last day of a month interesting.

By choosing separate classes for 30- and 31-day months, we simplify the question of the last day
of the month. By taking February as a separate class, we can give more attention to leap year
questions. We also give special attention to day values: days in D1 are (nearly) always
incremented, while days in D4 only have meaning for months in M2. Finally, we have three classes
of years, the special case of the year 2000, leap years, and non-leap years. This is not a perfect set
of equivalence classes, but its use will reveal many potential errors.

1. Weak Normal Equivalence Class Testing (WNECT):

(WNECT) might involve testing valid single dates across a variety of typical scenarios such as the
end of the month, leap years, and year transitions.

Case ID Month Day Year Expected Output
WN1 6 15 1912 6/16/1912

This test case is for the Weak Normal Equivalence Class Testing where the input date is June 15,
1912. The expected result should be the next day, which is June 16, 1912. Here, the function moves
the day forward by one without changing the month or year, which is the basic operation for most
days in a month under this function.

2. Strong Normal Equivalence Class Testing (SNECT):

SNECT is designed to test interactions between different classes, in this specific case of date
processing, it is similar to WNECT because the basic function of moving from one day to the next
doesn’t combine different class attributes in the input. Each test inherently processes the transition
between days correctly under the given rules.

Case ID Month Day Year Expected Output

SN1 6 15 1912 6/16/1912

The date provided is a regular day in the middle of a month, so it tests the basic increment function
of the NextDate logic without crossing the boundary conditions of month-end or year-end, and
without the additional complexity of leap year calculations. This ensures that the fundamental date
increment logic is functioning correctly.

3. Weak Robust Equivalence Class Testing (WRECT):

It includes invalid inputs alongside valid ones, but typically one invalid class at a time alongside
valid ones to see if the system handles exceptions (e.g., invalid dates) correctly.



Case ID Month Day | Year | Expected Output

WR1 6 15 1912 | 6/6/1912

WR2 -1 15 1912 Value of month not in the range 1 ... 12
WR3 13 15 1912 | Value of month not in the range 1 ... 12
WR4 6 -1 1912 | Value of day not in the range 1 ... 31

WR5 6 32 1912 Value of day not in the range 1 ... 31

WR6 6 15 1811 | Value of year not in the range 1812 ... 2012
WRY 6 15 2013 | Value of year not in the range 1812 ... 2012

4. Strong Robust Equivalence Class Testing (SRCT):

Tests combinations of invalid and valid inputs to simulate errors occurring in multiple inputs
simultaneously, checking if multiple faults lead to proper error handling.

Case ID Month | Day | Year Expected Output
SR1 15 15 1912 | Value of month not in the range 1 ... 12
SR2 6 -1 1912 | Value of day notintherange 1 ... 31
SR3 6 15 1811 | Value of year not in the range 1812 ... 2012
SR4 -1 -1 1912 | Value of month not in the range 1 ... 12
Value of day not inthe range 1 ... 31
SR5 6 -1 1811 | Value of day notintherange1 ... 31
Value of year not in the range 1812 ... 2012
SR6 -1 15 1811 | Value of month not in the range 1 ... 12
Value of year not in the range 1812 ... 2012
SR7 -1 -1 1811 | Value of month not in the range 1 ... 12
Value of day not inthe range 1 ... 31
Value of year not in the range 1812 ... 2012

Analysis
Each type of equivalence class testing brings a different level of rigor to the testing process:
« Weak Normal and Strong Normal are often similar for functions like NextDate where a

transition from one valid state to another inherently tests the logic of crossing boundaries
(e.g., from month to month).



« Weak Robust and Strong Robust testing are crucial for applications like date calculations
where input validation is critical, and handling of invalid inputs must be robust to prevent
data corruption or crashes.

By setting up these classes and designing tests based on them, testers can ensure comprehensive
coverage of both typical use cases and edge cases, improving the software’s reliability and user

satisfaction.

Detailed Test Cases for Weak Normal and Strong Normal Equivalence Class Testing

Case ID Month Day Year Expected Output
WN1 6 14 2000 6/15/2000
WN2 2 29 1996 7/30/1996
WN3 6 30 2000 Invalid input date
WN4 6 31 2000 Invalid input date

Expected

Case ID Month Day Year Output
SN1 6 14 2000 6/15/2000
SN2 6 14 1996 6/15/1996
SN3 6 14 2002 6/15/2002
SN4 6 29 2000 6/30/2000
SN5 6 29 1996 6/30/1996
SN6 6 29 2002 6/30/2002
SN7 6 30 1996 Invalid input date
SN8 6 30 2002 Invalid input date
SN9 6 30 2002 Invalid input date
SN10 6 31 2000 Invalid input date
SN11 6 31 1996 Invalid input date
SN12 6 31 2002 Invalid input date
SN13 7 14 2000 7/15/2000
SN14 7 14 1996 7/15/1996
SN15 7 14 2002 7/15/2002
SN16 7 29 2000 7/30/2000
SN17 7 29 1996 7/130/1996
SN18 7 29 2002 7/30/2002
SN19 7 30 2000 7/31/2000
SN20 7 30 1996 7/131/1996
SN21 7 30 2002 8/1/2002
SN22 7 31 2000 8/1/2000
SN23 7 31 1996 8/1/1996
SN24 7 31 2002 8/1/2002
SN25 2 14 2000 2/15/2000




SN26 2 14 1996 2/15/1996

SN27 2 14 2002 2/15/2002

SN28 2 29 2000 3/1/2000

SN29 2 29 1996 3/1/1996

SN30 2 29 2002 Invalid input date
SN31 2 30 2000 Invalid input date
SN32 2 30 1996 Invalid input date
SN33 2 30 2002 Invalid input date
SN34 2 31 2000 Invalid input date
SN35 2 31 1996 Invalid input date
SN36 2 31 2002 Invalid input date

When transitioning from weak to strong normal testing, as well as from weak to strong robust
testing, the issue of redundancy often arises, similar to what is observed in boundary value testing.
The move from weak to strong testing assumes independence, leading to a cross-product of
equivalence classes. This results in a larger number of test cases to cover all possible combinations
of inputs.

This results in a larger number of test cases:

1. Strong Normal Equivalence Class Test Cases (36 Test Cases):
3 month classes x 4 day classes x 3 year classes = 36 test cases

2. Strong Robust Equivalence Class Test Cases (150 Test Cases):
Including 2 invalid classes for each variable results in 150 test cases (too many to show
here)

Equivalence Class Test Cases for the Commission Problem

The Commission Problem involves calculating the sales commission for a salesperson based on
the number of locks, stocks, and barrels sold. The inputs to this problem have natural partitions
based on the quantity ranges of the items sold and special sentinel values to control input
iterations. The problem complexity arises from combining these quantities into a commission
calculation that varies based on predefined sales thresholds.

Equivalence Classes
1. Valid Input Classes:

L1 = {locks: 1 <locks <70}

L2 = {locks = -1} (occurs if locks = -1 is used to control input iteration)
S1 = {stocks: 1 <stocks <80}

Bl = {barrels: 1 < barrels < 90}



2. Invalid Input Classes:

L3 = {locks: locks =0 OR locks < -1}
L4 = {locks: locks > 70}

S2 = {stocks: stocks < 1}

S3 = {stocks: stocks > 80}

B2 = {barrels: barrels < 1}

B3 = {barrels: barrels > 90}

3. Output Range Classes Based on Sales Calculation:
e S1: Sales <$1000

e S2:$1000 < Sales < $1800
e S3: Sales > $1800

Test Case Generation
1. Weak Normal Equivalence Class Testing (WNECT):

Focuses on testing each class independently with a typical or boundary value.

Case ID Locks Stocks Barrels Expected Output

WN1 10 10 10 $100

2. Strong Normal Equivalence Class Testing (SNECT):

Tests all combinations of valid classes; however, due to the nature of this function, the test cases
may be similar to WN as it doesn’t inherently combine variables differently.

Case ID Locks Stocks Barrels Expected Output

SN1 10 10 10 $100

3. Weak Robust Equivalence Class Testing (WRECT):

Includes both valid and one type of invalid input at a time to test system robustness. The variable
“locks” is also used as a sentinel to indicate no more telegrams. When a value of -1 is given for
locks, the values of totalLocks, totalStocks, and totalBarrels are used to compute sales, and then
commission.



Case ID Locks | Stocks | Barrels Expected Output

WR1 10 10 10 $100

WR2 -1 40 45 Program terminates

WR3 -2 40 45 Value of locks not in the range 1 ... 70
WR4 71 40 45 Value of locks not in the range 1 ... 70
WR5 35 -1 45 Value of locks not in the range 1 ... 80
WRG6 35 81 45 Value of locks not in the range 1 ... 80
WRY7 35 40 -1 Value of locks not in the range 1 ... 90
WRS8 35 40 91 Value of locks not in the range 1 ... 90

4. Strong Robust Equivalence Class Testing (SRCT):

Tests combinations of valid and invalid inputs to simulate potential real-world errors.

Case ID Locks | Stocks | Barrels | Expected Output

SR1 -2 40 45 Value of locks not in the range 1 ... 70

SR2 35 -1 45 Value of locks not in the range 1 ... 80

SR3 35 40 -1 Value of locks not in the range 1 ... 90

SR4 -2 -1 45 Value of locks not in the range 1 ... 70
Value of stocks not in the range 1 ... 80

SR5 -2 40 -1 Value of locks not in the range 1 ... 70
Value of barrels not in the range 1 ... 90

SR6 35 -1 -1 Value of stocks not in the range 1 ... 80
Value of barrels not in the range 1 ... 90

SR7 -2 -1 -1 Value of locks not in the range 1 ... 70
Value of stocks not in the range 1 ... 80
Value of barrels not in the range 1 ... 90

Analysis

e Weak and Strong Normal Testing primarily ensures that all valid data combinations
correctly compute the commission based on sales rules without encountering invalid data.

e Robust Testing Variants (Weak and Strong) assess the system’s response to invalid
inputs, essential for ensuring stability and error management in real-world scenarios.



These tests collectively provide a thorough check of the commission problem by not only
validating correct computations but also ensuring the system gracefully handles invalid or
unusual inputs. This comprehensive approach helps ensure that all potential edge cases and data
errors are managed correctly, critical for maintaining system reliability and user trust.

Guidelines and Observations About Equivalence Class Testing
The guidelines and observations about equivalence class testing are:

1. Comprehensive Testing Levels: Weak equivalence class testing (normal or robust) may not
cover all scenarios as effectively as strong equivalence class testing. For example, strong testing
ensures more thorough coverage of input combinations.

2. Strongly Typed Languages: In strongly typed languages where invalid values lead to runtime
errors, using robust forms of equivalence class testing may not be necessary. For instance, if the
language automatically detects invalid inputs, robust testing may not provide additional benefits.

3. Prioritizing Error Conditions: When error conditions are critical, robust forms of equivalence
class testing are suitable. For instance, if detecting and handling errors is a top priority, robust
testing can help identify and address such scenarios.

4. Input Data Characteristics: Equivalence class testing is ideal for scenarios where input data is
defined by intervals or discrete values. This is particularly relevant when system malfunctions
can occur due to out-of-range input values. For example, testing a system that crashes when
receiving negative values.

5. Combining Approaches: Strengthen equivalence class testing by combining it with boundary
value testing. By integrating boundary values into equivalence classes, testing coverage can be
enhanced. For instance, testing a function that calculates discounts based on different price
ranges.

6. Complex Functions: Equivalence class testing is recommended for complex program
functions. The complexity of a function can help identify relevant equivalence classes. For
example, testing a function like NextDate that involves multiple conditions based on input dates.

7. Independence of Variables: Strong equivalence class testing assumes variable independence,
potentially leading to redundant test cases. Dependencies between variables can result in error
scenarios. For instance, testing a function that calculates loan interest rates based on both
principal amount and duration.

8. Discovering Equivalence Relations: It may take multiple attempts to identify the correct
equivalence relation for testing. Sometimes, the relation is obvious, while in other cases, requires
careful consideration of implementation details. For example, testing a function that sorts
numbers based on different criteria.



9. Testing Levels and Progression: Understanding the difference between strong and weak
equivalence class testing helps distinguish between progression (moving forward) and regression
(ensuring previous functionality still works) testing. For instance, testing new features with
strong equivalence class testing while ensuring existing features work with weak equivalence
class testing.

Advantages and Disadvantages of Equivalence Class Testing
Advantages of Equivalence Class Testing

1. Efficiency: ECT reduces the number of test cases needed to cover various scenarios,
optimizing testing efforts and resources.

2. Coverage: By focusing on representative values within equivalence classes, ECT ensures
adequate coverage of different input conditions.

3. Error Detection: ECT helps identify errors, especially at boundaries and with invalid inputs,
improving the overall quality of the software.

4. Simplicity: ECT simplifies the testing process by categorizing inputs into manageable
equivalence classes, making it easier to design test cases.

5. Time-Saving: ECT saves time by prioritizing testing on critical input ranges and values,
leading to quicker identification of defects.

Disadvantages of Equivalence Class Testing:

1. Dependency Assumption: Strong ECT assumes independence between variables, which may
not always hold true in complex systems, leading to potential oversight of interdependencies.W8

2. Boundary Issues: ECT may overlook specific boundary conditions that fall outside defined
equivalence classes, potentially missing critical test scenarios.

3. Limited Scope: ECT may not cover all possible combinations of inputs, especially in systems
with intricate interactions between variables.

4. Subjectivity: Defining equivalence classes can be subjective, and different testers may
categorize inputs differently, leading to variations in test coverage.

5. Overlooking Edge Cases: ECT may not always capture extreme or outlier values that could
trigger unique system behaviors, potentially leaving vulnerabilities untested.



