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ForewordISO (the International Organization for Standardization) and IEC (the International Electrotechnical members of ISO or IEC participate in the development of International Standards through technical 
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the ISO/IEC JTC 1.The procedures used to develop this document and those intended for its further maintenance are described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents).
constitute an endorsement.
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers to Trade (TBT) see the following URL:  The committee responsible for this document is ISO/IEC JTC 1, Information technology, SC 7, Software 
and Systems Engineering.ISO/IEC/IEEE 29119 consists of the following standards, under the general title Software and Systems 
Engineering — Software Testing:— — Part 2: Test processes— Part 3: Test documentation— Part 4: Test techniquesThe following parts are under preparation:— Part 5: Keyword-driven testing
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Introduction

software test design techniques (also known as test case design techniques or test methods) that can be part of ISO/IEC/IEEE 29119 does not prescribe a process for test design and implementation; instead, it describes a set of techniques that can be used within ISO/IEC/IEEE 29119-2. The intent is to describe a 
The test design techniques presented in this part of ISO/IEC/IEEE 29119 can be used to derive test cases that, when executed, generate evidence that test item requirements have been met and/or that defects are present in a test item (i.e. that requirements have not been met). Risk-based testing could be covered in ISO/IEC/IEEE 29119-1 and ISO/IEC/IEEE 29119-2).NOTE A “test item” is a work product that is being tested (see ISO/IEC/IEEE 29119-1).
IEEE 29119-2 and shown in Figure 1.Of the activities in this process, ISO/IEC/IEEE 29119-4 provides guidance on how to implement the following activities in detail for each technique that is described:— Derive Test Conditions (TD2);— Derive Test Coverage Items (TD3);— Derive Test Cases (TD4).
all states then the test conditions could be the states the test item can be in. Other examples of test conditions are equivalence classes and boundaries between them.Test coverage items are attributes of each test condition that can be covered during testing. A single 
A test case is a set of preconditions, inputs (including actions, where applicable), and expected results, 
(Assemble Test Sets), and TD6 (Derive Test Procedures), is not included in Clauses 5 or 6 of this part of ISO/IEC/IEEE 29119 because the process is the same for all techniques.
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Figure 1 — ISO/IEC/IEEE 29119-2 Test Design and Implementation Process

ISO/IEC 25010.
in ISO/IEC/IEEE 29119-1.
in ISO/IEC/IEEE 29119-3 Test Documentation. The test techniques in this part of ISO/IEC/IEEE 29119 
Information on how to document test cases can be found in ISO/IEC/IEEE 29119-3.
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Software and systems engineering — Software testing —Part 4: 
Test techniques

1 Scope

This part of ISO/IEC/IEEE 29119 is intended for, but not limited to, testers, test managers, and 
2 Conformance

2.1 Intended UsageThe normative requirements in this part of ISO/IEC/IEEE 29119 are contained in Clauses 5 and 6. 
or individual can claim conformance to the provisions of this standard – full conformance or tailored conformance. The organization or individual shall assert whether full or tailored conformance to this standard is claimed.
2.2 Full Conformance

Clause 5 and/or the corresponding test coverage measurement approaches in Clause 6
of that one technique in order to claim conformance to this part of ISO/IEC/IEEE 29119.
2.3 Tailored Conformance

Clause 5 or measure Clause 6stakeholders.
3 Normative References

INTERNATIONAL STANDARD ISO/IEC/IEEE 29119-4:2015(E)
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ISO/IEC/IEEE 29119-1, Software and systems engineering — Software testing — Part 1: Concepts and 

ISO/IEC/IEEE 29119-2, Software and systems engineering — Software testing — Part 2: Test processesISO/IEC/IEEE 29119-3, Software and systems engineering — Software testing — Part 3: Test 
documentationNOTE Other International Standards useful for the implementation and interpretation of this part of 

of this part of ISO/IEC/IEEE 29119 are included. This clause is not intended to provide a complete list of testing 
4.1
Backus-Naur Form

4.2
base choicesee base value
4.3
base value

4.4
c-usesee computation data use
4.5
computation data use

4.6
conditionBoolean expression containing no Boolean operators
4.7sequence in which operations are performed during the execution of a test item
4.8sequence of executable statements within a test item
4.9
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4.10

4.11

4.12

4.13
data useexecutable statement where the value of a variable is accessed
4.14
decision outcome

4.15
decision rulecombination of conditions (also known as causes) and actions (also known as effects) that produce a 
4.16

4.17

of that variable
4.18
entry pointpoint in a test item at which execution of the test item can begin
statement within the test item.
4.19
executable statement

4.20
exit pointlast executable statement within a test item
within the test item which either terminates the test item, or returns control to an external process. This is most 
4.21
p-usesee predicate data use
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4.22
P-V paircombination of a test item parameter with a value assigned to that parameter, used as a test condition and coverage item in combinatorial test design techniques
4.23
pathsequence of executable statements of a test item
4.24
predicate

4.25
predicate data usedata use associated with the decision outcome of the predicate portion of a decision statement
4.26
sub-pathpath that is part of a larger path
4.27
test modelrepresentation of a test item that is used during the test case design process
4.28

5 Test Design Techniques

5.1 Overview 5.2), structure-based testing (5.3) and experience-based testing (5.4to design test cases. In structure-based testing, the structure of the test item (e.g. source code or the 
testing, the test basis is used to generate the expected results. These classes of test design techniques 
testing could be used to design test cases for testing logical paths through the graphical user interface 
input parameters of test cases derived using scenario testing.
categories of techniques are also known as “black-box testing” and “white-box testing” (or “clear-box structure of the test item. In black-box testing the internal structure of the test item is not visible (hence the black box), whereas for white-box testing the internal structure of the test item is visible. When a 

 

4 © ISO/IEC 2015 – All rights reserved© IEEE 2015 – All rights reserved
Authorized licensed use limited to: Tsinghua University. Downloaded on March 06,2026 at 22:57:55 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: ISO/IEC/IEEE 29119-4-2015

http://www.avadocuments.com/doc/iso-iec-ieee-29119-4-2015
http://www.avadocuments.com/doc/iso-iec-ieee-29119-4-2015


 

ISO/IEC/IEEE 29119-4:2015(E)

(derive test conditions), TD3 (derive test coverage items), and TD4 (derive test cases) from ISO/IEC/

not included in ISO/IEC/IEEE 29119-4.
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Test Design Techniques Presented 

in ISO/IEC/IEEE 29119-4

Speci�ication-Based 

Techniques

(clause 5.2)

Structure-Based

Techniques

(clause 5.3)

Equivalence Partitioning 

(clause 5.2.1)

Boundary Value Analysis

(clause 5.2.3)

Classi�ication Tree Method

(clause 5.2.2)

Syntax Testing

(clause 5.2.4)

Combinatorial 

Test Design Techniques

(clause 5.2.5)

All Combinations Testing

(clause 5.2.5.3)

Pair-Wise Testing

(clause 5.2.5.4)

Each Choice Testing

(clause 5.2.5.5)

Base Choice Testing

(clause 5.2.5.6)

Statement Testing

(clause 5.3.1)

Branch Testing

(clause 5.3.2)

Decision Testing

(clause 5.3.3)

Branch Condition Testing

(clause  5.3.4)

Branch Condition 

Combination Testing

(clause 5.3.5)

Modi�ied Condition Decision 

Coverage Testing

(clause 5.3.6)

Data Flow Testing

(clause 5.3.7)

All-De�initions Testing

(clause 5.3.7.2)

All-C-Uses Testing

(clause 5.3.7.3)

All-P-Uses Testing

(clause 5.3.7.4)

All-Uses Testing

(clause 5.3.7.5)

All-DU-Paths Testing

(clause 5.3.7.6)

Scenario Testing

(clause 5.2.9)

Decision Table Testing

(clause 5.2.6)

Cause-Effect Graphing

(clause 5.2.7)

State Transition Testing

(clause 5.2.8)

Experience-Based

Techniques

(clause 5.4)

Error Guessing

(clause 5.4.1)

Figure 2 — The set of test design techniques presented in ISO/IEC/IEEE 29119-4Of the six activities in the test design and implementation process (see Figure 1), test design techniques 
coverage items) and TD4 (derive test cases). Within each technique, the term “model” is used to 
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describe the concept of preparing a logical representation of the test item for the purposes of deriving 

then each transition could be a test condition.

“minimized” approach, as this reduces the number of test cases required to cover valid test coverage items (see 5.2.1.3 and 5.2.3.3).NOTE Invalid cases are also known as “negative test cases”.
could be used to design test cases from the test input values. Equivalence partitioning could be used to select construct test cases from the classes.
user groups (test conditions) and representative users (test coverage items) from those groups in test 

Clause 5. The corresponding normative coverage measures for each technique are presented in Clause 6examples of each technique in Annexes B, C, D and E. Although the examples of each technique demonstrate manual application of the technique, in practice, automation can be used to support some 

5.2.1 Equivalence Partitioning

5.2.1.1 Derive Test Conditions (TD2)

inputs and outputs of the test item into equivalence partitions (also called “partitions” or “equivalence partitions shall be derived from the test basis, where each partition is chosen such that all values 
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invalid inputs and outputs.
equivalence partitions that could be derived include equivalence partitions containing integers, reals, uppercase 
NOTE 1 For output equivalence partitions, corresponding input partitions are derived based on the processing 
experience-based techniques like error guessing.
5.2.1.2 Derive Test Coverage Items (TD3)

the test conditions and test coverage items are the same equivalence partitions).
5.2.1.3 Derive Test Cases (TD4)Test cases shall be derived to exercise the test coverage items (i.e. the equivalence partitions). The following steps shall be used during test case derivation:

number of test cases derived covers all equivalence partitions at least once.
are described in 5.2.5 (Combinatorial Test Design Techniques).b) Select test coverage item(s) for inclusion in the current test case based on the approach chosen instep a);

e) Repeat steps b) to d) until the required level of test coverage is achieved.
5.2.2.1 Derive Test Conditions (TD2)
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and invalid input data, depending on the level of test coverage required. The hierarchical relationships 
as leaf nodes.
which provides a visual representation of the test conditions.
5.2.2.2 Derive Test Coverage Items (TD3)

— minimized, in which classes are included in test coverage items such that the minimum number of test coverage items are derived to cover all classes at least once;— maximized, in which classes are included in test coverage items such that each possible combination of 
NOTE 1 Other approaches to selecting combinations of test coverage items are described in 5.2.5 (Combinatorial Test Design Techniques).NOTE 2 The test coverage items are often illustrated in a combination table (see Figure B.5 in B.2.2.5).
terms “minimal” and “maximal” instead of “minimized” and “maximized”.
5.2.2.3 Derive Test Cases (TD4)Test cases shall be derived to exercise the test coverage items. The following steps shall be followed during test case derivation:a) Based on the combinations of classes created in step TD3, select one combination for inclusion in 
d) Repeat steps a) to c) until the required level of test coverage is achieved.
5.2.3 Boundary Value Analysis

5.2.3.1 Derive Test Conditions (TD2)

the inputs and outputs of the test item into a number of ordered sets and subsets (partitions and sub-be derived from the test basis.
NOTE For output boundaries, corresponding input partitions are derived based on the processing described 
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5.2.3.2 Derive Test Coverage Items (TD3)One of the following two options for the derivation of test coverage items shall be applied:
For two-value boundary testing

outside

For three-value boundary testing
each side of the 

documentation).

duplicated values once. For an example of duplicate boundaries, see B.2.3.4.3.
5.2.3.3 Derive Test Cases (TD4)Test cases shall be derived to exercise the test coverage items. The following steps shall be used during test case derivation:

are described in 5.2.5 (Combinatorial Test Design Techniques).b) Select test coverage item(s) for inclusion in the current test case based on the approach chosen in step a);
e) Repeat steps b) to d) until the required level of test coverage is achieved.
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5.2.4 Syntax Testing

5.2.4.1 Derive Test Conditions (TD2)

the format of an input parameter in terms of “sequences of”, “iterations of”, or “selections between” 
in a textual format.
5.2.4.2 Derive Test Coverage Items (TD3)

where appropriate):
for that selection;

operator), three options “Blue”, “Red” and “Green” will be derived as test coverage items.
one with the minimum number of repetitions and the other with more than the minimum number of repetitions; +” (where “+” represents “one or more”), two options, “one letter” and “more than one letter”, will be derived as test coverage items.— whenever iteration is mandated with a maximum number of repetitions, at least two “options” are derived for the iteration; one with the maximum number of repetitions and the other with more than the maximum number of repetitions. 100” (where “100” represents the fact that a letter can be chosen up to 100 times), two options “100 letters” and “more than 100 letters” will be derived as test coverage items.

used where appropriate):
invalid value for the parameter as the test coverage item, such as selecting the value “Yellow”, which does not appear in the input parameter list. Other example mutations are provided in B.2.4.5.
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5.2.4.3 Derive Test Cases (TD4)

steps shall be used during test case derivation:
cases, where two common approaches are:

mutation; or2) minimized, in which options, iterations and/or mutations are included in test cases such that the minimum number of test cases are derived to cover all options, iterations and/or mutations at least once.
are described in 5.2.5 (Combinatorial Test Design Techniques).b) Select test coverage item(s) for inclusion in the current test case;

e) Repeat steps b) to d) until all derived options, iterations and/or mutations are exercised.
5.2.5 Combinatorial Test Design Techniques

5.2.5.1 Overview

subset of test cases that cover the test conditions and test coverage items that are derivable during these parameters can take. Where numerous parameters (each with numerous discrete values) must compromising functional coverage.
5.2.5.2 Derive Test Conditions (TD2)The test item parameters represent particular aspects of the test item that are relevant to the testing, 
Each test item parameter can take on various values. For use in this technique the set of values needs 

a parameter to a manageable subset.
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The test conditions for combinatorial testing are the same for all the combinatorial test design resulting in a P-V pair.
5.2.5.3 All Combinations Testing

5.2.5.3.1 Derive Test Coverage Items (TD3)

the set of all unique combinations of P-V pairs, such that each parameter is included at least once in the set.
5.2.5.3.2 Derive Test Cases (TD4)Test cases shall be derived in which each test case exercises one unique combination of P-V pairs. The following steps shall be used during test case derivation:
c) Repeat steps a) and b) until the required level of test coverage is achieved.NOTE The minimum number of test cases required to achieve 100% all combinations testing coverage corresponds to the product of the number of P-V pairs for each test item parameter.
5.2.5.4 Pair-wise Testing

5.2.5.4.1 Derive Test Coverage Items (TD3)In pair-wise testing (Grindal, Offutt and Andler 2005), the test coverage items shall be unique pairs of P-V pairs, where each P-V pair within the pair is for a different test item parameter. Instead of all possible combinations of the parameters (as was required for all combinations testing), this technique item with fewer test cases. Pair-wise testing is also known as “all pairs” testing.
5.2.5.4.2 Derive Test Cases (TD4)

test case exercises one or more unique pairs. The following steps shall be used during test case derivation:a) Select test coverage item(s) for inclusion in the current test case, where each pair of P-V pairs covers 
d) Repeat steps a) to c) until all unique pairs of P-V pairs have been exercised.
three options:
— use an automated tool (implementing an algorithm) to determine a near-optimal set; or
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5.2.5.5 Each Choice Testing

5.2.5.5.1 Derive Test Coverage Items (TD3)In each choice (or 1-wise) testing (Grindal, Offutt and Andler 2005), the test coverage items shall be members of the set of P-V pairs such that each parameter value is included at least once in the set.
5.2.5.5.2 Derive Test Cases (TD4)Test cases shall be derived to exercise P-V pairs, where each test case exercises one or more P-V pairs case derivation:a) Select test coverage item(s) for inclusion in the current test case, where at least one selected test coverage item has not been included in a prior test case;
d) Repeat steps a) to c) until the required level of test coverage is achieved.The minimum number of test cases required to achieve 100% each choice testing corresponds to the 
5.2.5.6 Base Choice Testing

5.2.5.6.1 Derive Test Coverage Items (TD3)In base choice testing (Grindal, Offutt and Andler 2005), the test coverage items shall be sets of P-V pairs for each of the input parameters, where all parameters except one are set to their “base” value and 

5.2.5.6.2 Derive Test Cases (TD4)

to a valid value until the required level of test coverage of PV-pairs is achieved. The following steps shall be used during test case derivation:
the remaining set of parameters to their base choice values;

d) Repeat steps b) and c) until the required level of test coverage is achieved.
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5.2.6 Decision Table Testing

5.2.6.1 Derive Test Conditions (TD2)

rules) between conditions (causes) and actions (effects) for the test item in the form of a decision table, where:
corresponding to the “true” case, and one to the “false” case;— each action is an expected outcome or a combination of outcomes for the test item expressed as a Boolean;

The test conditions shall be the conditions and actions.NOTE If conditions consist of multiple values rather than simple Booleans, this results in an “extended 
5.2.6.2 Derive Test Coverage Items (TD3)

combination of the test item’s conditions and actions, is a test coverage item.
5.2.6.3 Derive Test Cases (TD4)Test cases shall be derived to exercise the decision rules (test coverage items), where each test case combination of Boolean conditions. The following steps shall be used during test case derivation:a) Select test coverage item(s) from the decision table for implementation as a test case;
d) Repeat steps a) to c) until the required level of test coverage is achieved.NOTE If the decision table contains dependent input conditions then this could result in infeasible combinations (e.g. “age less than 18” and “age greater than 65” both set to true). In this situation such infeasible 
5.2.7 Cause-Effect Graphing

5.2.7.1 Derive Test Conditions (TD2)

logical relationships (decision rules) between causes (e.g. inputs) and effects (e.g. outputs) for the test item in the form of a cause-effect graph, where:
to the “true” case, and one to the “false” case; and
item expressed as a Boolean.The test conditions shall be the causes and effects.

 

© ISO/IEC 2015 – All rights reserved 15© IEEE 2015 – All rights reserved
Authorized licensed use limited to: Tsinghua University. Downloaded on March 06,2026 at 22:57:55 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: ISO/IEC/IEEE 29119-4-2015

http://www.avadocuments.com/doc/iso-iec-ieee-29119-4-2015
http://www.avadocuments.com/doc/iso-iec-ieee-29119-4-2015


 

ISO/IEC/IEEE 29119-4:2015(E)

The cause-effect graph models logical relationships between causes and effects as a Boolean logic over relationships between causes and relationships between effects (see Figures B.11 and B.12 in Annex B.2.7.4).
5.2.7.2 Derive Test Coverage Items (TD3)

combination of the test item’s causes and effects, is a test coverage item.
5.2.7.3 Derive Test Cases (TD4)

produced from the cause-effect graph and used to derive the test cases. The following steps shall be used during test case derivation:a) Select test coverage item(s) to be implemented in the current test case;
and/or decision table;d) Repeat steps a) to c) until the required level of test coverage is achieved.

5.2.8 State Transition Testing

5.2.8.1 Derive Test Conditions (TD2)

must be true when the event occurs, in order for the transition to occur. In state transition testing, the 
5.2.8.2 Derive Test Coverage Items (TD3)In state transition testing, test coverage items will change depending on the chosen test completion criterion and test design approach. Possible test completion criteria include but are not limited to the following:— states, in which test coverage items shall be derived to enable all states in the state model to be “visited”;— single transitions (0-switch coverage), in which test coverage items shall be derived to cover valid single transitions in the state model;— all transitions, in which test coverage items shall be derived to cover both valid transitions in the 
— multiple transitions (N-switch coverage), in which test coverage items shall be derived to cover valid sequences of N+1 transitions in the state model.NOTE “1-switch” coverage is a popular variant of “N-switch” coverage that requires pairs of transitions to be exercised.
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5.2.8.3 Derive Test Cases (TD4)Test cases for state transition testing shall be derived to exercise the test coverage items. The following steps shall be used during test case derivation:a) Select test coverage item(s) for inclusion in the current test case;
d) Repeat steps a) to c) until the required level of test coverage is achieved.
5.2.9 Scenario Testing

5.2.9.1 Derive Test Conditions (TD2)Scenario testing (Desikan and Ramesh 2007) uses a model of the sequences of interactions between 
interactions (i.e. one scenario) or all sequences of interactions (i.e. all scenarios).

the test item.NOTE 1 Alternative scenarios can include abnormal use, extreme or stress conditions and exceptions.
One common form of scenario testing called use case testing (Bath 2008; Hass 2008) utilises a use case model of the test item that describes how the test item interacts with one or more actors for the purpose of testing sequences of interactions (i.e. scenarios) involving the test item.

5.2.9.2 Derive Test Coverage Items (TD3)The test coverage items shall be the main and alternative scenarios (i.e. the test coverage items are the same as the test conditions). Therefore, no further action is required at this step for this technique.
5.2.9.3 Derive Test Cases (TD4)

least one test case. The following steps shall be used during test case derivation:a) Select test coverage item(s) to exercise in the current test case;
d) Repeat steps a) to c) until the required level of test coverage is achieved.
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5.2.10 Random Testing

5.2.10.1 Derive Test Conditions (TD2)Random testing (BS 7925-2:1998; Craig and Jaskiel 2002; Kaner 1988) uses a model of the input generation of random input values shall be chosen. The entire input domain shall be the test condition for random testing.
5.2.10.2 Derive Test Coverage Items (TD3)There are no recognised test coverage items for random testing.
5.2.10.3 Derive Test Cases (TD4)

following steps shall be used during test case derivation:a) Select an input distribution for the selection of test inputs;b) Generate random values for the test inputs based on the input distribution chosen in step a);
d) Repeat steps b) and c) until the required testing has been completed.
testing or some other measure of completion.
5.3 Structure-Based Test Design Techniques

5.3.1 Statement Testing

5.3.1.1 Derive Test Conditions (TD2)

test condition.
automated tool.
5.3.1.2 Derive Test Coverage Items (TD3)Each executable statement shall be a test coverage item (i.e. the test coverage items are the same as the test conditions). Therefore, no further action is required at this step for this technique.
5.3.1.3 Derive Test Cases (TD4)The following steps shall be followed during test case derivation:

executed during testing;
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corresponding test inputs to the test basis;d) Repeat steps a) to c) until the required level of test coverage is achieved.
5.3.2 Branch Testing

5.3.2.1 Derive Test Conditions (TD2)

A branch is:
model; or

NOTE 1 Complete branch testing covering 100% of all branches requires all arcs (links or edges) in the control 
and exit points to a test item, depending on the level of test coverage required.
5.3.2.2 Derive Test Coverage Items (TD3)

same as the test conditions). Therefore, no further action is required at this step for this technique.
5.3.2.3 Derive Test Cases (TD4)The following steps shall be followed during test case derivation:

executed during testing;
inputs to the test basis;d) Repeat steps a) to c) until the required level of test coverage is achieved.NOTE 1 If there are no branches in the test item then a single test condition, test coverage item and test case is still required.
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5.3.3 Decision Testing

5.3.3.1 Derive Test Conditions (TD2)

in source code), to decide when to exit loops (e.g. while-loop in source code), and in case (switch) model shall be a test condition.
5.3.3.2 Derive Test Coverage Items (TD3)

5.3.3.3 Derive Test Cases (TD4)The following steps shall be followed during test case derivation:
executed during testing;
inputs to the test basis;d) Repeat steps a) to c) until the required level of test coverage is achieved.NOTE If there are no decisions in the test item then a single test condition, test coverage item and test case is still required.

5.3.4 Branch Condition Testing

5.3.4.1 Derive Test Conditions (TD2)

derived. Decisions are points in the test item where two or more possible outcomes (and hence sub-simple selections (e.g. if-then-else in source code), for deciding when to exit loops (e.g. while-loop in source code), and for case statements (e.g. case-1-2-3-...-N in source code, also referred to as switch statements). In branch condition testing (BS 7925-2:1998), each decision shall be a test condition.
5.3.4.2 Derive Test Coverage Items (TD3)In branch condition testing, all Boolean values (true/false) of the condition(s) within decisions shall be test coverage items.
5.3.4.3 Derive Test Cases (TD4)The following steps shall be followed during test case derivation:

executed during testing;
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decision and the decision outcomes;
inputs to the test basis;e) Repeat steps a) to d) until the required level of test coverage is achieved.NOTE If there are no decisions in the test item then a single test condition, test coverage item and test case is still required.

5.3.5 Branch Condition Combination Testing

5.3.5.1 Derive Test Conditions (TD2)

branch condition combination testing (BS 7925-2:1998), each decision shall be a test condition.
5.3.5.2 Derive Test Coverage Items (TD3)Each unique feasible combination of Boolean values of conditions within each decision shall be combinations consist of two individual Boolean outcomes of a single condition within a decision.
5.3.5.3 Derive Test Cases (TD4)The following steps shall be followed during test case derivation:

executed during testing;
conditions within the decision;

e) Repeat steps a) to d) until the required level of test coverage is achieved.NOTE If there are no decisions in the test item then a single test condition, test coverage item and test case is still required.
5.3.6.1 Derive Test Conditions (TD2)

5.3.6.2 Derive Test Coverage Items (TD3)Each unique feasible combination of individual Boolean values of conditions within a decision that 
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NOTE This includes simple decisions, where combinations consist of two individual Boolean outcomes of a single condition within a decision.
5.3.6.3 Derive Test Cases (TD4)The following steps shall be followed during test case derivation:

executed during testing;
affect the outcome;

e) Repeat steps a) to d) until the required level of test coverage is achieved.NOTE If there are no decisions in the test item then a single test condition, test coverage item and test case is still required.
5.3.7 Data Flow Testing

5.3.7.1 Derive Test Conditions (TD2)

the variable’s value.
variable retaining the same value as it had before). A “use” is an occurrence of a variable in which the variable is not given a new value; “uses” can be further distinguished as either “p-uses” (predicate-use) or “c-uses” (computation-use). A p-use denotes the use of a variable in determining the outcome of a condition (predicate) within a decision, such as a while-loop, if- then- else, etc. A c-use occurs when a 

p-uses testing, all-uses testing, and all-du-paths testing.
5.3.7.2.1 Derive Test Coverage Items (TD3)
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5.3.7.2.2 Derive Test Cases (TD4)The following steps shall be followed during test case derivation:
to be exercised;
inputs to the test basis;d) Repeat steps a) to c) until the required level of test coverage is achieved.NOTE In practice, these steps could require automation.

5.3.7.3 All-C-Uses Testing

5.3.7.3.1 Derive Test Coverage Items (TD3)

5.3.7.3.2 Derive Test Cases (TD4)The following steps shall be followed during test case derivation:

inputs to the test basis;d) Repeat steps a) to c) until the required level of test coverage is achieved.
5.3.7.4 All-P-Uses Testing

5.3.7.4.1 Derive Test Coverage Items (TD3)

5.3.7.4.2 Derive Test Cases (TD4)The following steps shall be followed during test case derivation:

inputs to the test basis;d) Repeat steps a) to c) until the required level of test coverage is achieved.
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5.3.7.5 All-Uses Testing

5.3.7.5.1 Derive Test Coverage Items (TD3)

5.3.7.5.2 Derive Test Cases (TD4)The following steps shall be followed during test case derivation:

inputs to the test basis;d) Repeat steps a) to c) until the required level of test coverage is achieved.
5.3.7.6 All-DU-Paths Testing

5.3.7.6.1 Derive Test Coverage Items (TD3)

for the variable) is covered.NOTE All-du-paths testing requires all
one path 

5.3.7.6.2 Derive Test Cases (TD4)The following steps shall be followed during test case derivation:

inputs to the test basis;d) Repeat steps a) to c) until the required level of test coverage is achieved.
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5.4 Experience-Based Test Design Techniques

5.4.1 Error Guessing

5.4.1.1 Derive Test Conditions (TD2)

understanding of the test item(s) and/or similar test items or from the knowledge of other stakeholders (e.g. 
5.4.1.2 Derive Test Coverage Items (TD3)There are no recognised test coverage items for error guessing.
5.4.1.3 Derive Test Cases (TD4)

it existed. The following steps shall be used during test case derivation:

d) Repeat steps a) to c) until the required testing has been completed.
6 Test Coverage Measurement

6.1 Overview

Coverage = ×⎛
⎝
⎜

⎞
⎠
⎟

N

T
100 %where:
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coverage measures presented in the following clauses are designed to be used with the test design 
measuring the overall percentage of requirements that have been covered during testing.
6.2.1 Equivalence Partition Coverage

— Coverage is the equivalence partition coverage;

— T is the total number of classes.

— T is the total number of combinations of classes.
6.2.3 Boundary Value Analysis Coverage

6.2.4 Syntax Testing Coverage
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6.2.5 Combinatorial Test Design Technique Coverage

6.2.5.1 All Combinations Testing Coverage

— Coverage is all combinations coverage;
— T is the total number of unique P-V pair combinations (the product of the number of P-V pairs for each test item parameter).
6.2.5.2 Pair-wise Testing Coverage

— Coverage is pair-wise coverage;
— T is the total number of unique pairs of P-V pairs.
6.2.5.3 Each Choice Testing Coverage

— Coverage is each choice coverage;
— T is the total number of unique P-V pairs.
6.2.5.4 Base Choice Testing Coverage

— Coverage is base choice coverage;
parameter set to the base value, and the remaining test item parameter set to valid values), plus one (for when all test item parameters are set to the base value) if exercised;— T is the total number of base choice combinations (all but one test item parameter set to the base value, and the remaining test item parameter set to valid values), plus one (for when all test item parameters are set to the base value).

6.2.6 Decision Table Testing Coverage

— Coverage is decision table coverage;
— T is the total number of feasible decision rules.
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6.2.7 Cause-Effect Graphing Coverage

— Coverage is the cause/effect coverage;
— T is the total number of feasible decision rules.
6.2.8 State Transition Testing Coverage

— Coverage is all states coverage;
— T is the total number of states.
— Coverage is 0-switch coverage;
— T is the total number of single valid transitions.
— Coverage is all transitions transition coverage;

— Coverage is N-switch coverage;
— T is the total number of sequences of N+1 valid transitions.
6.2.9 Scenario Testing CoverageCoverage for scenario testing (including use case testing) shall be calculated using the following 
— Coverage is scenario coverage;
— T is the total number of scenarios.
6.2.10 Random Testing Coverage
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6.3 Test Measurement for Structure-Based Test Design Techniques

6.3.1 Statement Testing Coverage

— Coverage is statement coverage;
— T is the total number of executable statements.
6.3.2 Branch Testing Coverage

— Coverage is branch coverage;
— T is the total number of branches.NOTE For situations where there are no branches in the test item, a single test is required to achieve 100% branch coverage.
6.3.3 Decision Testing Coverage

— Coverage is decision coverage;
— T is the total number of decision outcomes.NOTE For situations where there are no decisions in the test item, a single test is required to achieve 100% decision coverage.
6.3.4 Branch Condition Testing Coverage

— Coverage is branch condition coverage;— N is the number of Boolean values of conditions within decisions plus the number of decision 
— T is the total number of Boolean values of conditions within decisions plus the total number of decision outcomes.NOTE For situations where there are no decisions in the test item, a single test is required to achieve 100% branch condition coverage.
6.3.5 Branch Condition Combination Testing Coverage

— Coverage is branch condition combination coverage;
executed test cases;
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— T is the total number of unique combinations of Boolean values of conditions within decisions.NOTE For situations where there are no decisions in the test item, a single test is required to achieve 100% branch condition combination coverage.

— N is the number of unique feasible combinations of individual Boolean values of conditions within 
— T is the total number of unique combinations of individual Boolean values of conditions within 
NOTE For situations where there are no decisions in the test item, a single test is required to achieve 100% 
6.3.7 Data Flow Testing Coverage

cases;
6.3.7.2 All-C-Uses Testing Coverage

— Coverage is all-c-uses coverage;
6.3.7.3 All-P-Uses Testing Coverage

— Coverage is all-p-uses coverage;
6.3.7.4 All-Uses Testing Coverage

— Coverage is all-uses coverage;
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and c-use of that 
6.3.7.5 All-DU-Paths Testing Coverage

— Coverage is all-du-paths coverage;
and

6.4 Test Measurement for Experience-Based Testing Design Techniques

6.4.1 Error Guessing Coverage
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Annex A (informative) 
 

Testing Quality Characteristics

A.1 Quality Characteristics

A.1.1 Overview

test for each characteristic (see Clauses A.3 and A.4).Clause A.2presented in Figure A.1presented in Clause A.3based and structure-based test design techniques covered in this part of ISO/IEC/IEEE 29119 is explained in Clause A.4.

requirement.
Figure A.1 — ISO/IEC 25010 product quality model
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A.2 Quality-Related Types of Testing

A.2.1 Accessibility Testing

could include a requirement for the test item to support visual and/or hearing impaired users.
http://www.w3.org/standards/> for more information.

A.2.2 Backup/Recovery Testing

the test item’s backup and the correctness of the restored state of the test item against its pre-failure 
A.2.5).

A.2.3 Compatibility Testing

multiple test items sharing a common environment.
requirements:— Order of installation. Explicit order(s) of installation (otherwise it should be assumed that all possible 
— Order of instantiation. Explicit order(s) of instantiation (otherwise it should be assumed that all 

A.2.4 Conversion TestingThe purpose of conversion testing is to determine whether data or software can continue to provide 
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A.2.5 Disaster Recovery Testing

item can be transferred to a different operating site and whether it can be transferred back again once 

up to a remote location.
A.2.6 Functional TestingThe purpose of functional testing is to determine whether the functional requirements of the test item 

Clause 5.
A.2.7 Installability Testing

uninstallation or upgrade processes (as described in the installation manual or guidelines), the people to be installed, uninstalled or upgraded.
A.2.8 Interoperability Testing

design standards to which the test item must conform. This could include assessing whether a test separate environment.
A.2.9 Localization TestingThe purpose of localization testing is to determine whether the test item can be understood within the geographical region it is required to be used in. Localization testing can include (but is not limited to) 
A.2.10 Maintainability Testing

following categories:— corrective maintenance (i.e. correcting problems);— perfective maintenance (i.e. enhancements);
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— adaptive maintenance (i.e. adapting to changes in environment); and— preventive maintenance (i.e. actions to reduce future maintenance costs).
A.2.11 Performance-Related Testing

item in terms of transactions per second, throughput response times, round trip time and resource 
There are numerous techniques for assessing the performance of the test item:— Performance testing is aimed at assessing the performance of the test item when it is placed under 

— Endurance testing (also called soak testing) is aimed at assessing whether the test item can sustain the required load for a continuous period of time.

be required to support anticipated future loads.

A.2.12 Portability Testing
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A.2.13 Procedure TestingThe purpose of procedure testing is to determine whether procedural instructions meet user requirements and support the purpose of their use. Procedure testing uses a model of the procedural 
— a user guide;— an instruction manual;— a user reference manual.
— set up the test item for normal usage;— operate the test item in normal conditions;
— trouble-shoot the test item when faults arise;
A.2.14 Reliability Testing

A.2.15 Security Testing

assessing whether the test item prevents unauthorised users from accessing data, or whether certain 

trace) that is left behind when users access private data.
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A.2.16 Usability Testing

related purpose and tasks it will aid), and the contexts of use for the test item (who is to use the test 

A.3 Mapping Quality Characteristics to Types of Testing

A.3.1 Mapping Clause A.2characteristics that were presented in Figure A.1 (in A.1.1).
Table A.1 — Mapping of ISO/IEC 25010 product quality characteristics to types of testing

Type of Testing Quality Characteristic Sub-Characteristics

Fault tolerance
Co-existenceConversion Testing Functional completenessFunctional correctnessFunctional appropriateness
Fault tolerance

Functional Testing Functional completenessFunctional correctnessFunctional appropriateness

 

© ISO/IEC 2015 – All rights reserved 37© IEEE 2015 – All rights reserved
Authorized licensed use limited to: Tsinghua University. Downloaded on March 06,2026 at 22:57:55 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: ISO/IEC/IEEE 29119-4-2015

http://www.avadocuments.com/doc/iso-iec-ieee-29119-4-2015
http://www.avadocuments.com/doc/iso-iec-ieee-29119-4-2015

