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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with 1SO and IEC, also take part in the

work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC]|TC 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
the different types of document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent
rights. Details of any patent rights identified during the development of the document will be in the
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/IEC JTC 1, Information technology, SC 7, Software
and systems engineering.
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Introduction

The ISO/IEC 330xx set of standards covering the domain of process assessment are based on a view of
assessment that establishes architecture of the following three components:

— process models that define processes, the entities that are the subject of assessment;
— measurement frameworks that provide scales for evaluating specified attributes;

— aspecification of the process to be followed in conducting assessments.

This International Standard provides an example of a process assessment model for software testing
for use in performing a conformant assessment in accordance with the requirements of ISO/IEC 33002.

An integral part of conducting an assessment is to use a process assessment model (PAM) related to a
process reference model (PRM) and conformant with the requirements defined in ISO/IEC 33004.

A process reference model cannot be used alone as the basis for conducting a consistent and reliable
assessment of process capability since the level of detail is not sufficient. Therefore,

— the description of the process purpose and process outcome(s) provided by the process reference
model needs to be supported with a comprehensive set of indicators of process performance, and

— the capability levels and process attributes defined in ISO/IEC 33020 and its associated rating scale
need to be supported with a set of indicators of process capability.

Used in this way and in conjunction with a documented process, consistent and repeatable ratings of
process capability is possible.

This International Standard, a process assessment model for software testing, contains a set of
indicators to be considered when interpreting the intent of the process reference model. These
indicators may also be used when implementing a process improvement program or to help evaluate
and select an assessment model, methodology, and/or tools.

The process reference model defined in ISO/IEC/IEEE 29119-2 has been used as the basis for the
[SO/IEC 33063 exemplar process assessment model for software testing.

The following are provided within this International Standard:

— C(Clause 4 provides a detailed description of the structure and key components of the process
assessment model, which introduces the following two dimensions: a) process dimension; b)
capability dimension. Assessment indicators are also introduced in this Clause;

— Clause 5 addresses the process dimension. It uses process definitions from ISO/IEC/IEEE 29119-2
to identify a process reference model. The processes of the process reference model are described
in the process assessment model in terms of purpose and outcomes. The process assessment model
expands the process reference model process definitions by including a set of process performance
indicators called base practices for each process. The process assessment model also defines a
second set of indicators of process performance by associating work products with each process;

— Clause 6 addresses the capability dimension. It duplicates the definitions of the capability levels and
process attributes from ISO/IEC 33020 and expands each of the attributes through the inclusion of
a set of generic practices. These generic practices belong to a set of indicators of process;

— Annex A provides a statement of conformance of the process assessment model for software testing
to the requirements defined in ISO/IEC 33004;

— Annex B provides a guideline on how the planning and scoping of an assessment is done with this
process assessment model for software testing;

© ISO/IEC 2015 - All rights reserved v
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NOTE As the processes described in this model are generic when practically applied to an assessment,
they have to be applied to the different test phases or test levels or test types encountered in the project
which is to be assessed. The multiple applications of the processes have to be documented in the assessment
scope. It also provides guideline on the use of additional processes from other process assessment models.

Annex C provides selected characteristics for typical work products to assist the assessor in
evaluating the capability level of processes;

Annex D introduces additional process areas for the process assessment model;

Annex E provides the additional process reference model processes which will be used by the
PAM in Annex D:

Bibliography contains a list of informative references.

© ISO/IEC 2015 - All rights reserved
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Information technology — Process assessment — Process
assessment model for software testing

1 Scope
This International Standard

— defines aprocess assessment model that meets the requirements of ISO/IEC 33004 and that supports
the performance of an assessment of process capability using the process measurement framework
defined in ISO/IEC 33020. The process assessment model provides indicators for guidance on the

interpretation of the process purposes and outcomes as defined in ISO/IEC/IEEE 29119-2 and the
process attributes as defined in ISO/IEC 33020, and

— provides guidance, by example, on the definition, selection, and use of assessment indicators.

A process assessment model comprises a set of indicators of process performance and process capability.
The indicators are used as a basis for collecting the objective evidence that enables an assessor to
assign ratings, following the requirements of ISO/IEC 33002. The set of indicators included in this
International Standard is not intended to be an all-inclusive set nor is it intended to be applicable in its
entirety. Subsets that are appropriate to the context and scope of the assessment should be selected.

The process assessment model in this International Standard is directed at assessment sponsors
and competent assessors who wish to select a model and associated documented process method for
assessment (for either capability determination or process improvement).

Any process assessment model for software testing meeting the requirements defined in ISO/IEC 33004
concerning models for process assessment may be used for assessment. Different models and methods
might be needed to address differing business and testing needs. This assessment model is provided as
an exemplar of a model meeting all the requirements expressed in ISO/IEC 33004.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO/IEC/IEEE 29119-1, Software and systems engineering — Software testing — Part 1: Concepts and
definitions

ISO/IEC/IEEE 29119-2, Software and systems engineering — Software testing — Part 2: Test processes
[SO/IEC 33001, Information technology — Process assessment — Concepts and terminology

[SO/IEC 33004, Information technology — Process assessment — Requirements for process reference,
process assessment and maturity models

ISO/IEC 33020, Information technology — Process assessment — Process measurement framework for
assessment of process capability

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 33001, ISO/IEC/
IEEE 29119-1, and ISO/IEC/IEEE 29119-2 apply.

© ISO/IEC 2015 - All rights reserved 1
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4 Overview of the process assessment model

4.1 General

ISO/IEC 33063 provides an exemplar Process assessment model (PAM) for software testing that
includes examples of assessment indicators.

The process reference model (PRM) defined in ISO/IEC/IEEE 29119-2, together with the process
attributes defined in ISO/IEC 33020, establish the process assessment model used as a common basis
for performing assessments of software testing process capability, allowing for the reporting of results
using a common rating scale.

The process assessment model is a two-dimensional model of process capability. In one dimension,
the process dimension, the processes are defined and classified into process categories. In the other
dimension, the capability dimension, a set of process attributes grouped into capability levels is defined.

The process attributes provide the measurable characteristics of process capability.

CAPABILITY

dimension \ ISO/IEC 33020
B Process measurement

- Level 5: Innovating (2 attributes) framework

- Level 4; Predictable (2 attributes)

- Level 3: Established (2 attributes)

-Level2: Managed (2 attributes) ISO/IEC/IEEE 29119-2
- Level 1: Performed (1 attribute) Software test

% PROCESS
dimension
Process reference r;‘%

Process capability levels

- Level 0: Incomplete processes

Figure 1 — Relationship between the process assessment model and its inputs

Figure 1 shows the relationship between the general structure of the process assessment model,
ISO/IEC 33020 and ISO/IEC/IEEE 29119-2.

The process reference model and the capability dimension defined in ISO/IEC 33020 cannot be used
alone as the basis for conducting reliable and consistent assessments of process capability since the
level of detail provided is not sufficient. The descriptions of the process purpose and outcomes in the
process reference model, and the process attribute definitions in ISO/IEC 33020, need to be supported
with a comprehensive set of indicators of process performance and process capability that are used for
assessment performance.

The exemplar process assessment model for software testing defined in ISO/IEC 33063 is conformant
with the ISO/IEC 33004 requirements for a process assessment model, and can be used as the basis for
conducting an assessment of software testing process capability.

2 © ISO/IEC 2015 - All rights reserved
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4.2 Structure of the process assessment model

4.2.1 Overview
This clause describes the detailed structure of the process assessment model and its key components.

This process assessment model expands upon the process reference model by adding the definition
and use of assessment indicators. Assessment indicators comprise of indicators of process performance
and process capability. These are defined to support the assessor’'s judgment of the performance and
capability of an implemented process.

Clause 5, together with its associated Annex C, describes the components of the process dimension.
Clause 6 describes the components of the capability dimension while Annex A provides a demonstration
of conformity that meets the requirements of ISO/IEC 33004.

ISO/IEC 33004 requires that processes included in a process reference model satisfy the following
criterion:

“The fundamental elements of a process reference model are the set of descriptions of the processes within
the scope of the model. These process descriptions shall meet the following requirements:

a) a process shall be described in terms of its purpose and outcomes;
b) the set of process outcomes shall be necessary and sufficient to achieve the purpose of the process;

c) process descriptions shall not contain or imply aspects of the process quality characteristic beyond the
basic level of any relevant process measurement framework conformant with ISO/IEC 33003.”

As processes are directly derived and applied from ISO/IEC/IEEE 29119-2, these requirements are
satisfied.

The process assessment model includes process groups defined in I[ISO/IEC/IEEE 29119-2 which are:
— the organizational test Process;

— the test management processes;

— the dynamic test processes;

The static test process group is added in an informative Annex D expanding the current process
reference model since they are the processes to be assessed when considering industry practice.

4.2.2 Processes

Figure 2 lists the processes from ISO/IEC/IEEE 29119-2 that are included in the process dimension of
the process assessment model for software testing.

© ISO/IEC 2015 - All rights reserved 3
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Organizational
Test Process

( Test Management Processes A
Test
Test Monitoring & i
Planning Bkt Completion
Process e Process
Process
N /
f Dynamic Test Processes N
Test
Test Design & Environment Test ln;.:ri‘:;etnt
Implementation Set-up & Execution Reportin
Process Maintenance Process prmeﬁg
Process

(& J

Figure 2 — Process groups and processes of PRM, ISO/IEC/IEEE 29119-2

Test processes in this process assessment model are classified into organizational test (OT) process
group, test management (TM) process group and dynamic test (DT) process group, exactly following
the structure given in the process reference model.

The organizational test process group includes a single process performed for the creation and
maintenance of organizational test specifications, such as organizational test policies, organizational
test strategies, and other organization-wide specifications.

This group includes the process listed in Table 1.

Table 1 — Organizational test process group

Process
ldeptieation Erocpcc name SoHee
TRA el TETN T A LT FT | ] wd 0 TEAN T 1%
i N | i L = Iy I JIDN D 901 44600 )
LW I | UIEHILIL l._}l._.ljf IL.L.JFIL.L..L. Ll I

The test management process group consists of processes that cover the management of testing.
The processes contain practices that may be used by anyone who manages the whole test project or a
particular test phase, test level or test type within the project.

This group includes the processes listed in Table 2.

Table 2 — Test management process group

Process
|dentification Process name Source
TM.1 Test planning process ISO/IEC/IEEE 29119-2
T™M.2 Test monitoring and control process ISO/IEC/IEEE 29119-2
T™.3 Test completion process ISO/IEC/IEEE 29119-2

The dynamic test process group consists of processes that prepare and maintain the test environment;
design, implement and execute the tests and/or report the incidents resulting from the test execution.

4 © ISO/IEC 2015 - All rights reserved
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The dynamic test process group includes the processes listed in Table 3.

Process
Ildentification Process name Source
DT.1 Test design & implementation process ISOAEC/IEEE 29119-2
DT.2 Test environment set-up & maintenance process [SO/IEC/IEEE 29119-2
D13 Testexecutioh plocess SO AECAREEE 29119-2
DT.4 Test incident reporting process ISO/IEC/IEEE 29119-2

The static test process group consists of processes with related activities that review software and
related work products and perform static analysis, which are not in the processes from ISO/IEC/
I[EEE 29119-2. The static test process group is defined and described in an informative Annex D.

The static test process group includes the processes listed in Table 4.

Table 4 — Dynamic test process grn:n.u;)I

Process
Identification Frocess name source
~ STAT.1 Software review process ISO/IEC 12207
STAT.2 Static analysis process ISO/IEC CD1 29119-2:2011

As illustrated in B.2, the processes within the test management process group and dynamic test process
group are generic. Within the context of an assessment they have to be applied to the whole project,
different test phases, testlevels or test types depending on the characteristics of the project to be assessed.

For example, processes within the test management process can be applied to the management of
projects (e.g. master test level), of test levels such as unit testing or acceptance testing, or of types of
testing such as security testing and performance testing. The processes within the dynamic test process
group can e.g. be applied to integration testing or performance testing, security testing or other test
phases/test levels/test types.

NOTE Application of the test management processes and dynamic test processes is unique for each situation
with distinct characteristics, hence B.2 is normative.

For practical purposes, in an informative Annex D and E, three additional processes for organizational
test and test management process group, and one additional process group are added. The additional
processes such as skill development process (0OT.2), problem resolution management process (TM.4),
measurement process (TM.5), and software review process (STAT.1) are from the ISO/IEC 12207 PRM,
while the static analysis process (STAT.2) is defined based on the previous version of the PRM. Those
additional processes in Annex D and E are selectively included for the practical assessment of software
test processes reflecting the industry practice.

The guideline on the use of additional processes from other process assessment models is depicted in B.3.

4.2.3 Process dimension

For the process dimension, all the processes in Figure 2 are included within the process dimension of
the process assessment model. The processes are classified into process Groups. There are four process
groups: organizational test process, test management processes, dynamic test processes, and static test
processes (Annex D). Each process in the process assessment model is described in terms of a purpose
statement. These statements contain the unique functional objectives of the process when performed
in a particular environment. A list of specific outcomes is associated with each of the process purpose
statements, as a list of expected positive results of the process performance.
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Satisfying the purpose statement of a process represents the first step in building a level 1 process
capability where the expected outcomes are observable. The process groups and their associated
processes are described in Clause 5.

4.2.4 Capability dimension

For the capability dimension, the process capability levels and process attributes are identical to those
defined in ISO/IEC 33020.

Evolving process capability is expressed in the Test Process assessment model in terms of process
attributes grouped into capability levels. Process attributes are features of a process that can be
evaluated on a scale of achievement thereby providing a measure of the capability of the process.
Attributes are applicable to all processes. Each process attribute describes a facet of the overall
capability of managing and improving the effectiveness of a process in achieving its purpose and
contributing to the business goals of the organization.

A capability level is a set of process attribute(s) that work together to provide a major enhancement
in the ability to carry out a process. The levels constitute a rational way of progressing through
improvement of the capability of any process and are defined in ISO/IEC 33020.

There are six capability levels which includes nine process attributes.

Level 0: Incomplete process

The process is not implemented, or fails to achieve the process purpose.

At this level, there is little or no evidence of any systematic achievement of the process purpose.
Level 1: Performed process

The implemented process achieves its process purpose.

Level 2: Managed process

The previously described Performed process is implemented in a managed fashion (planned, monitored
and adjusted) and its work products are appropriately established, controlled and maintained.

Level 3: Established process

The previously described Managed process is implemented using a defined process that is capable of
achieving the process outcomes.

Level 4: Predictable process

The previously described Established process now operates within defined limits to achieve the
process outcomes. Quantitative management needs are identified, measurement data are collected and
analysed to identify causes of variation.

Level 5: Innovating process

The previously described Predictable process is continually improved to respond to organizational
change.

Within the process assessment model, the measure of capability is based upon the nine process
attributes (PA) defined in ISO/IEC 33020. Process attributes are used to determine whether a process
has reached a given capability. Each attribute measures a particular aspect of the process capability.

At each level there is no ordering between the process attributes; each attribute addresses a specific
aspect of the capability level. The list of process attributes is shown in Table 5.

6 © ISO/IEC 2015 - All rights reserved
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Table 5—Capability tevelsanmd processattributes
e and process-attribiuites
Level O Incompleéete process
Level 1: Performed process
PAT1 Process performance
Level 2: Managed process
PAZ21 Performance management
PA 22 WOorK product management
Cevel 3rEstablishied process
PA 31 Process definition
PA 32 Process deployment
Level 4 Predictable process
PA4.1 Quantitative analysis
PA 4.2 Quantitative control
Level 5rInnovating process
PAS1 Process inmmovation
PAS52 Process o vatiom imptenentation

The process attributes are evaluated on a four point ordinal scale of achievement, as defined in
[ISO/IEC 33020. They provide insight into the specific aspects of process capability required to support
process improvement and capability determination.

4.3 Assessment indicators

4.3.1 Overview

The process assessment model is based on the principle that the capability of a process can be
assessed by demonstrating the achievement of process attributes on the basis of evidences related to
assessment indicators.

There are two types of assessment indicators: process capability indicators, which apply to capability
levels 1 to 5 and process performance indicators, which apply exclusively to capability level 1. These
indicators are defined in 4.3.2.

The process attributes in the capability dimension have a set of process capability indicators that
provide an indication of the extent of achievement of the attribute in the instantiated process. These
indicators concern significant activities, resources or results associated with the achievement of the
attribute purpose by a process.

The process capability indicators are:
— Generic practice (GP); —

Generic resource (GR);

— Generic work product (GWP).

As additional indicators for supporting the assessment of a process at Level 1, each process in the
process dimension has a set of process performance indicators which is used to measure the degree of
achievement of the process performance attribute for the process assessed.

© ISO/IEC 2015 - All rights reserved 7
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The process performance indicators are:
— Base practice (BP);

—  Work product (WP).

The performance of base practices (BPs) provides an indication of the extent of achievement of the
process purpose and process outcomes. Work products (WPs) are either used or produced (or both),

when performing the process.

The process performance and process capability indicators defined in the process assessment model
represent types of objective evidence that may be found in an instantiation of a process and therefore

could be used to judge achievement of capability.

Figure 3 shows how the assessment indicators are related to process performance and process capability.

CAPABILITY
dimension For each attribute Process assessment
¥ PALI mPALSZ

Process capability assessment (Level 1 to 5)
based on process capability indicators:

-GP :Generic practice

-GR  : Genenc resource

- GWP : Generic work product

- Level 5 : Innovating (2 attributes)

-- Level 4 : Predictable (2 attributes)

-- Level 3 : Established (2 attributes)
- Level 2 : Managed (2 attributes) ;ﬁ:ﬁm

h 1:Performed {1 attribute) Additional indicators for Level 1 assessment

based on process performance indicators:
- BP :Base practice
- WP : Work product

PROCESS

Organizational . .
ga dimension

Test Process |

Test Management
Processes

Dynamic Test

Processes Static Test
Processes

Figure 3 — Assessment indicators

4.3.2 Process capability indicators

The three types of process capability indicators related to levels 1 to 5 are identified in Figure 4. They

are intended to be applicable to all processes.

© ISO/IEC 2015 - All rights reserved
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Capability | capability
dimension  level 1-5

| |
' Process
attribute

Process attribute
achevement
-al...

//f“:_ii

: ric. | .

Generic \ : GEHE, . Generic
Generic practice

resources Generic work products

practice

practice

Figure 4 — Process capability indicators

All the process capability indicators relate to the process attributes defined in the capability dimension
of the process assessment model. They represent the type of evidence that would support judgments
of the extent to which the attributes are achieved. Evidence of their effective performance or existence
supports the judgment of the degree of achievement of the attribute. The generic practices are the
principal indicators of process capability.

The generic practice (GP) indicators are activities of a generic type and provide guidance on the
implementation of the attribute’'s characteristics. They support the achievement of the process attribute
and many of them concern management practices, i.e. practices that are established to support the
process performance as it is characterized at level 1.

During the evaluation of process capability, the primary focus is on the performance of the generic
practices. In general, performance of all generic practices is expected for full achievement of the
process attribute.

The generic resource (GR) indicators are associated resources that may be used when performing
the process in order to achieve the attribute. These resources may include human resources, tools,
methods and infrastructure. The availability of a resource indicates the potential to fulfill the purpose
of a specific attribute.

NOTE The assessor should interpret the generic resources according to the process assessed; e.g. for PA 2.1
resources (with identified objectives, responsibilities and authorities), an assessor would look for roles (with
identified objectives, responsibilities and authorities) in test management and dynamic test processes, but for
organizational processes would look for governance structures (e.g. mandated committees, positions) with
identified objectives, responsibilities and authorities.

The generic work product (GWP) indicators are sets of characteristics that would be expected to be
evident in work products of generic types as a result of achievement of an attribute. The generic work
products form the basis for the classification of the work products defined as process performance
indicators; they represent basic types of work products that may be inputs to or outputs from all
types of process.

These three types of indicators help to establish objective evidence of the extent of achievement of the
specified process attribute.

Due to the fact that Level 1 capability of a process is only characterized by the measure of the extent to
which the process purpose is achieved, the process performance attribute (PA.1.1) has a single generic
practice indicator (GP.1.1.1). In order to support the assessment of PA.1.1 and to amplify the process

© ISO/IEC 2015 - All rights reserved 9
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performance achievement analysis, additional process performance indicators are defined in the
process assessment model.

4.3.3 Process performance indicators

There are two types of process performance indicators; base practice (BP) indicators and work product
(WP) indicators. Process performance indicators relate to individual processes defined in the process
dimension of the process assessment model and are chosen to explicitly address the achievement of the
defined process purpose.

Evidence of performance of the base practices and the presence of work products with their expected
work product characteristics provide objective evidence of the achievement of the purpose of the process.

A base practice is an activity that addresses the purpose of a particular process. Consistently performing
the base practices associated with a process will help the consistent achievement of its purpose.
A coherent set of base practices is associated with each process in the process dimension. The base
practices are described at an abstract level, identifying “what” should be done without specifying “how”.
Implementing the base practices of a process should achieve the basic outcomes that reflect the process
purpose. Base practices represent only the first step in building process capability, but the base practices
represent the unique functional activities of the process, even if that performance is not systematic.

The performance of a process produces work products that are identifiable and usable in achieving
the purpose of the process. In this assessment model, each work product has a defined set of example
work product characteristics that may be used when reviewing the work product to assess the effective
performance of a process. Work product characteristics may be used to identify the corresponding
work product produced/used by the assessed organization.

Clause 5 contains a complete description of the processes, including the base practices and the
associated work products.

C.1 contains a list of generic work products together with the work product characteristics.

C.2 contains a complete list of specific work products, with the generic work products for completeness.

Similar to the concept of modularity in object orientation, the shared characteristics of a group of
work products have been extracted into a generic work product. An assessor would refer to both the
specific work product and the generic work product in the context of the specific work product when
performing an assessment.

4.4 Measuring process capability

The process performance and process capability indicators in this model give examples of evidence that
an assessor might obtain, or observe, in the performance of an assessment. The evidence obtained in the
assessment can be mapped onto the set of indicators to enable correlation between the implemented
process and the processes defined in this assessment model.

These indicators provide guidance for assessors in accumulating the necessary objective evidence to
support judgments of capability. They are not intended to be regarded as a mandatory set of checklists
to be followed.

An indicator is defined as an objective characteristic of a base practice or work product that supports
the judgment of the performance or capability of an implemented process. The assessment indicators
and their relationship to process performance and process capability are shown in Figure 5.

Assessmentindicators are used to confirm that certain practices were performed, as shown by observable
evidence collected during an assessment. All such evidence comes either from the examination of work
products and/or from statements made by the performers and managers of the processes.
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The existence of base practices, work products and work product characteristics provide evidence of
the performance of the processes associated with them. Similarly, the existence of process capability

indicators provides evidence of process capability.

The evidence obtained should be recorded in a form that clearly relates to an associated indicator,
so that the support for the assessor's judgment can be readily confirmed or verified as required by

[SO/IEC 33002.

The output from a process assessment is a set of process profiles, one for each process within the
scope of the assessment. Each process profile consists of a set of the process attribute ratings for an
assessed process. Each attribute rating represents a judgment by the assessor of the extent to which the
attribute is achieved. To improve the reliability and repeatability of the assessment, the judgments of
the assessor are based on a coherent set of recorded objective evidences.

4 *5.2 Process innovation implementation Process Caﬂahll ity

*5.1 Process innovation indicators
*4.2 Quantitative control —_— e ( GP's

*4.1 Quantitative analysis +. GR's
|

*3.2 Process deployment ;ﬁ". . GWP's
*3.1 Process definition
2.2 Work product management

*2.1 Performance management

( - Base practices

#1.1 Process performance —t GP1.1.1 {

' - Work products

' Process performance
indicators
Organizational Test

Process

lest Management

Processes .
Dynamic Test

Processes Static Test
Processes

Figure 5 — Relationship between assessment indicators and process capability

5 Process dimension and process performance indicators (level 1)

5.1 General

This clause defines the processes and the process performance indicators of the process assessment
model. The processes in the process dimension can be directly mapped to the processes defined in the
process reference model.

The processes are classified (for the purpose of this process assessment model) into process groups
which are listed in Clause 4.

The individual processes are described in terms of process name, process purpose, and process
outcomes as defined in ISO/IEC/IEEE 29119-2,
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In addition, the process performance indicators of the process assessment model provide information
in the form of:

a) a set of base practices for the process providing a definition of the tasks and activities needed to
accomplish the test process purpose and fulfil the process outcomes; each base practice is explicitly
associated to a process outcome;

b) a number of input and output work products associated with each process and related to one or
more of its outcomes; and

c) characteristics associated with each work product.

The process purposes, outcomes, the base practices and the work products associated with the
processes are included in this clause. The work product characteristics are contained in Annex C. The
base practices and work products constitute the set of indicators of process performance.

The associated work products listed in this clause may be used when reviewing potential inputs and
outputs of an organization’s process implementation.

The associated work products provide objective guidance for potential inputs and outputs to look for
and objective evidence supporting the assessment of a particular process.

A documented assessment process and assessor judgment is needed to ensure that process context
(application domain, business purpose, development and testing methodology, size of the organization,
etc.) is explicitly considered when using this information.

This assessment process should not be considered as a checklist of what each organization must have
but rather as an example and starting point for considering whether, given the context, the work
products are necessary and contributing to the intended purpose of the process.

These work products are identified with their work product identifier number as used in Annex C.

NOTE Consideration of assessing the additional test process areas in Annex D such as software review
process (STAT.1), static analysis process (STAT.2), problem resolution management process (TM.4) may be required
to guarantee the assessment of all the test processes.

5.2 Organizational test process group

5.2.1 OT.1 Organizational test process

Process ID 0T

Process name Organizational test process

The purpose of the organizational test process is to develop, monitor conformance and

Process maintain organizational test specifications, such as the organizational test policy and
purpose organizational test strategy.
As a result of the successful implementation of the organizational test process:
a) The requirements for organizational test specifications are identified;
b) The organizational test specifications are developed;
Process c) The organizational test specifications are agreed by stakeholder(s);
outcomes d) The organizational test specifications are made accessible;

e) Conformance to the organizational test specifications is monitored;

f) Updates to organizational test specifications are agreed to by stakeholder(s); and

g) Updates to the organizational test specifications are made,
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Base practices

OT.1. BP1: Develop organizational test specification. Develop an organizational test
specification such as organizational test policy or organizational test strategy. [Out-
come: a, b, ]

OT.1.BP2: Monitor and control use of organizational test specification. Monitor and

control usage of organizational test specification to determine whether it is being used
effectively. [Outcome: d, €]

0T 1.BP3: Update organizational test specification lpdate organization test specifi-

cation by reviewing feedbacks. [Outcome: e, {, gl

Work products
Inputs Outputs
No Name Outcome No Name Outcome
4.04 |Quality policy a, b, c
8.02 |Regulatory standards a,b,c
8.01 |Organizational test Organizational test
specification a,b,c 8.01 |specification a, el g
4.01 |Organizational test Organizational test
policy a, b, c 4.01 |policy a,efg
L4.02 10rganizational test OQrganizational test
strategy a,b,c 4,02 strategy a,ef,g

5.3 Test management process group

anning-proecess

Process ID

TM. 1

Process name

—Processpurpose

Process
outcomes

Test planning process

The purpose of the test planning process is to develop, agree, record and communicate to relevant

. -
TRLE = Ll ¥y ILIC

-l

FTE o LD VN LY JC Lo L]

resources, environments and other requirements of testing,.

-
-

As aresult of the successful implementation of the test planning process:
a) The scope of work of the test project is analysed and understood;
b) The stakeholders who will participate in the test planning are identified and informed;

c) Risks that can be treated by testing are identified, analysed and classified with an agreed level
of risk exposure;

d) Test strategy, test environment, test tool and test data needs are identified;
EXAMPLE Tools, special equipment, test environment, office space.

e) Staffing and training needs are identified;

f) Each activity is scheduled,;

o) Estimates are calculated and evidence to justify the estimates is recorded;

EXAMPLE Cost, staff, and timeline estimates.

© ISO/IEC 2015 - All rights reserved
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Base practices

NOTE Base practices in this process relate to the project level test planning and also particular
test planning of a testing phase (unit/ integration/ system/ acceptance test plan) or a testing type
(e.g. performance/ security/ usability test plan).

TM.1. BP1: Understand context. Understand and document the context and the software testing
requirements |Outcome: a

NOTE This activity can be performed through reviewing the related documents (e.g. software
development plan, related test basis, etc.) and identifying and interacting with the relevant stake-
holders. This activity should also be an on-going activity throughout the lifetime of the project
and the tasks in this activity can, in principle, be carried out in any order.

TM.1.BP2: Organize test plan development. Create a plan for test plan development ensuring
early involvement of testing in the software development life cycle. [Outcome: b]

NOTE Normally test planning starts with development planning and completes during require-
ment & analysis phase.

TM.1.BP3: Identify and analyze risks. Identify, classify, evaluate and document risks that are
related to project and/or product, which can be treated by software testing. [Outcome: c]

TM.1.BP4: Identify risk mitigation approaches. Identify and document appropriate means of
treating the risks (such as test phases, test types, test techniques and test completion criteria).
|Outcome: c|

TM.1.BP5: Design test strategy. Design and document the test strategy and standard test process
to be undertaken considering:

— overall test planning in the project level or test planning for particular test phase(s) and/or
test type(s)

— functional and non-functional testing requirements
— early involvement of test planning and design activities in development life cycle

NOTE 1: The test strategy can take the following aspects into regard: selected test phases and
test types, test item, test scope, product/project risk, software quality objective test design
techniques, test completion criteria, test metrics, test environment and data requirement, test
suspension and resumption criteria, retesting and regression testing, test tool requirements, test
deliverables, testing tasks and (initial) estimates, staffing requirement, risk analysis result.

NOTE 2: Where organizational test process is available, the existing process may be tailored to
fit to the project context and risk.

[Outcome: d, e, f]

TM.1.BPé6: Estimate test resources. Estimate the required resources to perform the complete set
of actions described in the test strategy. [Outcome: g]

TM.1.BP7: Determine staffing and scheduling. Identify the roles and skills that will be required
to carry out the testing described in the test strategy. Each test activity in the test strategy should
be scheduled. [Outcome: e, f, h]

NOTE Where appropriate identify recruitment and/or training needs.

TM.1.BP8: Record test plan. Document identified risks, test strategy and all the test decisions,
final test estimates, test schedule and create the test plan. [Outcome: h]

TM.1.BP9: Gain consensus on test plan. [ssue the draft test plan for review and approval by
stakeholders. [Outcome: h]

form so that it is accessible to all stakeholders. [Outcome: h]

Work products
Inputs Qutputs
No Name Outcome No Name Outcome

4,01 |Organizational test strategy a,b,cde

4.02 |Organizational test policy a,b,cde

8.01 |Organizational test specification a,b,cde

8.02 |Regulatory standards a,b,c

6.04 Incident report a
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Work prudu]:ts
Inputs Outputs
No Name Outcome No Name Outcome
3.04 |Project management plan a,b,c
3.08 [Testplan Lm 3.08 Test plan cdefghij
k,1, m

Process ID

TM™.2

Process name

Process purpose

Test monitoring and control process

The purpose of the test monitoring and control process is to determine whether test-
ing progresses in accordance with the test plan and with organization test specifica-
tions (e.g. the organizational test policy and the organizational test strategy). It also
initiates control actions as necessary and identifies necessary updates to the test plan
(e.g. revise completion criteria or identify new actions to compensate for deviations
from the test plan).

The process is also used to determine whether testing progresses in accordance
with higher level test plans, such as the project test plan, and to manage the testing

- - - % - ki - - = - - = - %

Process
outcomes

“ﬂ""""‘n - - ] - ]
A=l WA s [ T S § § ] s 5

performance testing).
As aresult of the successful implementation of the test monitoring and control process:

a) The means of collecting suitable measures to monitor test progress and changing
risk are set up;

b) Progress against the test plan is monitored;

c¢) New and changed test-related risks are identified, analysed and necessary action(s)
invoked,;

d) Necessary control actions are identified;
e) Necessary control actions are communicated to the relevant stakeholders;

f) The decision to stop testing is determined;

the purpose of process capability level 1, performed process.

g) Test progress and changes to the risks are reported to stakeholders.

test plan and define means of identifying new and changing risks. [Outcome: a]
NOTE This particular process outcome has been changed to make it consistent with

TM.2. BP1: Set-up. Identify suitable measures for monitoring test progress against the

TM.2.BP2: Monitor. Monitor the progress of test processes (e.g. unit test, system test,
performance test, usability test, etc.) against the test plan, then identify and document
the divergence of actual testing from planned testing and analyse any new risks. [Out-

| Base practices

COTITE: 1, T

'M.Z.BP3: Confrol. Undertake the testing activities documented in the test plan and

.
als a1 s o 0 afade 5] AT Nlone pval manacsameant proce Cl e AN Fake

corrective action to deal with any discrepancy between planned progress and actual

progress. [Out¢ome: d, e, f]

TM.2.BP4: Report. Document anfl communicate testing progress agdinst the test plan

to-stakeholders{Outeome: ¢

Work products
Inputs Qutputs



No Name

4,02 Organizational test strategy
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Work products
Inputs Outputs
No Name Outcome No Name Qutcome
4.01 Organizational test policy a
3.08 |Testplan a, b 3.08 Test plan a, c
5.09 |Test measures b
6.11 Test status report b,defg

5.3.3 TM.3 Test completion process

Process ID

T™. 3

Process name

Test completion process

Process
purpose

The purpose of the test completion process is to make available useful test assets are
made available for later use, leave the test environment in a satisfactory condition, and
record and communicate the results of the testing to relevant stakeholders. Test assets
include test plans, test case specifications, test scripts, test tools, test data and test
environment infrastructure.

Process outcomes

As a result of the successful implementation of the test completion process:

a) Testassets are either archived or passed directly to the relevant stakeholders;

project);

c) All test requirements are satisfied and verified;
b) The test environment is in its agreed state (e.g. so that it is available for the next test

d) The test completion is reported;
NOTE This particular process outcome has been changed to make it consistent with
the purpose of process capability level 1, performed process

e) The test completion report is written;

Base practices

NOTE This particular process outcome has been changed to make it consistent with
the purpose of process capability level 1, performed process.

f) The test completion report is communicated to relevant stakeholders.

TM.3.BP1: Archive test assets. [dentify test assets which may be of use in the next
project or during the maintenance test phase (e.g. regression test suites) and made
available using appropriate means, such as configuration management activities, if
available. [Outcome: aj

TM.3.BP2: Clean up test environment. Restore the test environment to a pre-defined
state on completion of all testing activities. [Outcome: b]

TM.3.BP3: Identify lessons learned. Document the outcomes of the meeting for col-
lecting lessons learned in the test completion report and communicate to the relevant
authorities. [Outcome: c]

TM.2.BP4: Report test completion. Summarize the information collected during the

vant stakeholders. [Outcome: d, e, f]

pletion reports, Incident reports, jetc. can be used.
project into a test completion report, determined the report and distribute to the rele-

NOTE Relevant information from test plaps, test results, test status reports, test com-

Work products
Inputs Outputs




No Name Outcome No Name Outcome
3.08 Testplan a,b,cd
6.04 Incident report a, c
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Work prpducts
Inputs Outputs
No Name Outcome No Name Outcome
6.11 |Teststatus report acd
6.08 |Test completion report a,cd 6.08 Test completion report a,b,cdef
4.02 Organizational test strategy a

5.4 Dynamic test process group

541  DT.1Testdesign & imol :

Process ID

DT.1

Process name

Process purpose

Test design & implementation process

The purpose of the test design & implementation process is to derive test procedures
that will be executed during the test execution process. As part of this process the test
basis is analysed, features are combined into feature sets, test conditions, test coverage

Process
outcomes

items, test cases, test procedures are derived and test sets are assembled.

As aresult of the successful implementation of the test design & implementation pro-
Cess.

a) The test basis for each test item is analysed;

b) The features to be tested are combined into feature sets;
c¢) The test conditions are derived,;

d) The test coverage items are derived;

e) Testcases are derived;

f) Testsets are assembled,;

g) Test procedures are derived.
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Base practices

knowledge. [Outcome: f]

DT.1.BP1: Identify feature sets. Identify the feature sets for unit testing broken down
into the features to be tested, which is to be the basis for the test. [Outcome: a, b

DT.1.BP2: Derive test conditions. Based on the test completion criteria specified in the
test plan, determine the test conditions for each feature. [Outcome: c]

DT.1.BP3: Derive test coverage items. The test coverage items to be exercised are
derived from the test conditions by applying test design techniques (e.g. statement
testing, branch testing, decision testing, etc.) to achieve the test completion criteria
specified in the test plan. [Outcome: d]

DT.1.BP4: Derive test cases. Derive one or more test cases by determining pre-con-
ditions, selecting input values and, where necessary, actions to exercise the selected

test coverage items, and by determining the corresponding expected testing results.
[Outcome: e]

DT.1.BP6: Derive test procedures. Derive test procedures by ordering test cases

other testing requirements, such as risks to be treated for testing. [Outcome: g]

DT.1.BP5: Assemble test sets. Assemble one or more test sets by distributing test cases

based on constraints for their execution. For instance, some test sets may require a spe-

i""'i'F'i 5 1

s L AL

are more appropriate for au

] [ ]
8= =

fomated execution, or some may require specific domain

1
] | _ B [ ) 0] i ] B[] A=
= = =

A =

prk products
Inputs Outputs
No Name Outcome No Name Outcome

2.01 |Test basis a, b

3.08 |Testplan a,b,c

1.03 |Testitem a,b,c

4,05 |Teststrategy a,b,c

8.08 |Test design techniques b
9.14 |Test feature set a
2.03 |Test condition b
2.04 |Test coverage item C
8.07 |Test design a,b,c
8.05 |Test case d
80— Testset =
5.10 Test procedure f,g
2.02 Traceability

record(information) a,bcdefg
8.06Test datarequirements f
8.09 Test environment
requirements f

5.4.2 DT.2 Test environment set-up & maintenance process

Process ID

DT.2



Process name

Process purpose

18

Test environment set-up & maintenance process

The purpose of the test environment set-up & maintenance process is to establish and
maintain the required test environment and to communicate its status to all relevant

stakeholders.
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Process
outcomes

As aresult of the successful implementation of the test environment set-up & mainte-
nance process:

a) The test environment is set-up in a state ready for testing;

b) The status of the test environment is communicated to all relevant stakeholders,

Base practices

c) The test environment is maintained.

DT.2.BP1: Establish test environment. Plan for the gathering of environment require-
ments, design and implement of the test environment. The status of the test environment
shall be communicated to the relevant stakeholders, such as the testers and the test
manager. [Outcome: a, b

NOTE Where appropriate, set up test data and test tools to support the testing and
install and configure test items.

DT.2.BP2: Maintain test environment. Maintain the required test environment for

c]

immediate and continuous use. A test environment defect log may be established which

is managed and tracked to keep the environment ina state ready for testing. fOutcome: —

Work products
Inputs Outputs
No Name QOutcome No Name Qutcome
8.09 |Test environment
requirements a
6.10 |Test environment readiness Test environment readiness
report b 6.10 Teport b
1.02 [Test environment a, c
a.Ub lest data I'E[]Ll]I"E]TI ents
65.09 [Test data readiness report b 6.09 |Testdata readiness report b
913 [Testdata a, C
1,03 TestItem a
3.08 Testplan a
201 Testhasis a
510 Test procedurg a

Process 1D

5.4.3 DT.3 Test execution process

DT.3

Process name

Test execution process

The purpose of the test execution process is to execute the test procedures created in

Process purpose |the test design & implementation process in the prepared test environment and record
the results.
As aresult of the successful implementation of the test execution process:
aj thetestprocedure{s)is/are executed;
L b) the test results are recorded,;
outcomes

c) the actual and expected results are compared; and

d) the testresults are determined.
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Base practices

DT.3.BP1: Execute test procedure(s). Execute one or more test procedures in the

prepared test environment and maintain the test execution log and/or updates to record
details of the test execution results.[Outcome: a, b]

DT.3.BP2: Compare the results. Compare the actual and expected results for each test
case in the test procedure. The test result of executing the test cases in the test proce-
dure shall be determined. [Outcome: c, d]

DT.3.BP3: Record test execution. Record test execution, as specified in the test plan.
[Outcome: d]

Work products

Inputs Outputs

No Name Outcome No Name Outcome

3.08 |[Test plan a, b

1.03 |[Testitem a,b

2.01 |Test basis a, b

5.10 [Test procedure a,b

9.06 |Testresult c, d
6.10 |Test environment
readiness report a, b, T
1.U02 [Test environment a,Db,c
6.09 |Test data readiness
report a, b, c
9.13 |Test data a, b, c
9.05 Test execution log b
Process ID |[DT.4
Process name Test incident reporting process

The purpose of the test incident reporting process is to report to the relevant stakehold-
ers incidents requiring further action identified as a result of test execution. In the case

Process purpose |ofanew test this will require an incident report to be created. In the case of a retest,
this-wiltrequire-thestatus-of apreviously-raisedincident to-beupdated; but may-also
require a new incident report to be raised where further incidents are identified.
As a result of the successful implementation of the test incident reporting Process:
a) Testresults are analysed;
b) New incidents are confirmed;

ul:ligng:s c) New incident report details are created;
d) The status and details of previously-raised incidents are determined;
e) Previously-raised incident report details are updated as appropriate;
f) New and/or update incident reports are communicated to the relevant stakeholders.
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DT.4.BP1: Analyze test results. Analyze the test results, confirm any new incidents
and/or determine the status and details of previously raised incidents. [Qutcome: a, b, c]

Base practices |DT.4.BP2: Create/Update incident report. Create an incident report in the case of new
incident and/or update the status of a previously-raised incident in the case of retest.

The status of new and/or 1|pd3ted incidents shall he communicated ta the relevant

stakeholders. [Outcome: d, e, f]

Wark products
Inputs Outputs
No Name Outcome No Name Outcome
9.06 |Testresult a,b
5.10 |Test procedure a, b
1.03 |Testitem a, b
2.01 |Test basis a,b
9.05 |Test execution log a,b,cd
6.01 Analysis report a
6.04 Incident report b,c,d

6 Process capability indicators (level 1 to 5)

6.1 General

This clause presents the test process capability indicators related to the process attributes associated
with capability levels 1 to 5 defined in the capability dimension of the test process assessment model.
Test process capability indicators are the means of assessing the capabilities addressed by the defined
process attributes. Evidence from test process capability indicators supports the judgment of the
degree of achievement of the process attribute.

6.2 Process capability levels and process attributes

The capability dimension of the test process assessment model consists of six capability levels matching
the capability levels defined in ISO/IEC 33020, which is a measurement framework for process capability
conformant to ISO/IEC 33003.

This clause describes the process capability indicators for the nine process attributes included in the
capability dimension for levels 1 to 5. Clause 5 describes the test assessment indicators for process
performance which is characterized by Level 1 process capability.

Level 0 does not include any type of indicators. Level 0 reflects a non-implemented process or a process
which fails to even partially achieve its outcomes.

NOTE1 In the next paragraphs, ISO/IEC 33020 process attribute definitions and attribute achievements are
identified with italic font.

NOTE 2  Following each generic resource and generic work product is ‘[PA x.y Achievement 1]". This refers to
process attribute x.y achievement 1 which is satisfied by this indicator.

6.2.1 Process capability Level 0: Incomplete process

The process is not implemented, or fails to achieve its process purpose.

At this level there is little or no evidence of any systematic achievement of the process purpose.
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6.2.2 Process capability Level 1: Performed process

The implemented process achieves its process purpose. The following process attribute demonstrates
the achievement of this level.

6.2.2.1 PA.1.1 Process performance attribute

The process performance attribute is a measure of the extent to which the process purpose is achieved. As a
result of full achievement of this attribute:

a) The process achieves its defined process outcomes.

6.2.2.1.1 Generic practices for PA.1.1

PA.1.1.GP1 Achieve the process outcomes.

Achieve the intent of the base practices.

Produce work products that evidence the process outcomes.

NOTE The assessment of a performed process is based on process performance indicators, which are
defined in Clause 5.

6.2.2.1.2 Generic resources for PA.1.1

— Resources are used to perform the intent of process specific base practices. [PA 1.1
Achievement a

6.2.2.1.3 Generic work products for PA.1.1
1.00 Object [PA 1.1 Achievement a]

— Work products exist that provide evidence of the achievement of the process outcomes.

6.2.3 Process capability Level 2: Managed process

The previously described Performed process is now implemented in a managed fashion (planned,
monitored and adjusted) and its work products are appropriately established, controlled and maintained.

The following process attributes, together with the previously defined process attribute, demonstrate
the achievement of this level:

6.2.3.1 PA.2.1 Performance management attribute

The performance management attribute is a measure of the extent to which the performance of the process
is managed. As a result of full achievement of this process attribute:

i

a) Objectives for the performance of the process are identified;

b) Performance of the process is planned,;

c) Performance of the process is monitored;

d) Performance of the process is adjusted to meet plans;

e) Responsibilities and authorities for performing the process are defined, assigned and communicated;

f) Personnel performing the process are prepared for executing their responsibilities;
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g) Resources and information necessary for performing the process are identified, made available,
allocated and used;

h) Interfaces between the involved parties are managed to ensure both effective communication and clear
assignment of responsibility.

PA.2.1GP1 Identify the objectives for the performance of the process.

NOTE Performance objectives may include - (1) quality of the artifacts produced, (2) process cycle time or fre-
quency and (3) resource usage and (4) boundaries of the process.

Performance objectives are identified based on process requirements.

The scope of the process performance is defined.

Assumptions and constraints are considered when identifying the performance objectives.
PA.2.1.GP2 Plan the performance of the process to fulfil the identified objectives.

Plan(s) for the performance of the process are developed. The process performance cycle is defined.
Key milestones for the performance of the process are established.

Estimates for process performance attributes are determined and maintained.

Process activities and tasks are defined.

Schedule is defined and aligned with the approach to performing the process.

Process work product reviews are planned.
PA.2.1.GP3 Monitor the performance of the process against the plans.

The process is performed according to the plan(s).

tions.

PA.2.1.GP4 Adjust the performance of the process.

Process performance issues are identified.

Appropriate actions are taken when planned results and objectives are not achieved.

The plan(s) are adjusted, as necessary.

Rescheduling is performed as necessary.
PA.2.1.GP5 Define responsibilities and authorities for performing the process.
Responsibilities, commitments and authorities to perform the process are defined, assigned and communicated.

Responsibilities and authorities to verify process work products are defined and assigned.

The needs for process performance experience, knowledge and skills are defined.
PA.2.1.GP6 Prepare those performing the process to execute their responsibilities.

Competencies for management and execution of the process are ensured by training or work-based learning.

Required competencies are identified based on the responsibilities.
PA.2.1.GP7 ldentify and make available resources to perform the process according to plan.

The human and infrastructure resources necessary for performing the process are identified, made available,
allocated and used.

The information necessary to perform the process is identified and made available.
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PA.2.1.GP8 Manage the interfaces between involved parties.

The individuals and groups involved in the process performance are determined.
Responsibilities of the involved parties are assigned.

Interfaces between the involved parties are managed.

Communication is assured between the involved parties.

Communication between the involved parties is effective.

6.2.3.1.2 Generic resources for PA.2.1

— Human resources with identified objectives, responsibilities and authorities; [PA.2.1 Achievement
a, e, f, g, h]

— Facilities and infrastructure resources; [PA.2.1 Achievement a, e, g, h]

— Project planning, test management and control tools, including time and cost reporting; [PA.2.1
Achievement b, ¢, d|

— Workflow management system; [PA.2.1 Achievement e, h]
— Email and/or other communication mechanisms; [PA.2.1 Achievement e, h
— Information and/or experience repository; [PA.2.1 Achifevement b, c, f, g]

— Problem and issue test management mechanisms. |PA.2.1 Achievement d|

6.2.3.1.3 Generic work products for PA.2.1

3.00 Plan [PA.2.1 Achievementa, b, c,d, e, f, g, h]

— Defines objectives to perform the processes.

— Describes assumptions and constraints considered in defining the objectives.

— Includes milestones and timetable to produce the work products of the process.

— Identifies tasks, resources, responsibilities and infrastructure needed to perform the process.
— Considers risks related to fulfil defined objectives.

— Identifies stakeholders and communication mechanisms to be used.

— Describes how the plan is controlled and adjusted when needed.

6.00 Report [PA.2.1 Achievement b, ¢, d|

— Monitors process performance against defined objectives and plans.

— ldentifies deviations in process performance.

— Describes results and status of the process.

— Provides evidence of management activities.

9.00 Record [PA.2.1 Achievementc, d, e, f, g, h|

— States results achieved or provides evidence of activities performed in a process.
— Provides evidence of communication, meetings, reviews and corrective actions.

— Contains status information about corrective actions: schedule and work breakdown structure.
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— Monitors identified risks.

6.2.3.2 PA.2.2 Work product management attribute

The work product management attribute is a measure of the extent to which the work products produced
by the process are appropriately managed. As a result of full achievement of this attribute:

a) Requirements for the work products of the process are defined;
b) Requirements for documentation and control of the work products are defined;
c) Work products are appropriately identified, documented, and controlled;

d) Work products are reviewed in accordance with planned arrangements and adjusted as necessary to
meet requirements.

NOTE1 Requirements for documentation and control of work products may include requirements for the
identification of changes and revision status, approval and re-approval of work products, distribution of work
products, and for making relevant versions of applicable work products available at points of use.

NOTEZ  The work products referred to in this Clause are those that result from the achievement of the process
purpose through the process outcomes.

PA.2.2.GP1 Define the requirements for the work products.

The requirements for the work products to be produced are defined. Requirements may include defining contents
and structure.

Quality criteria of the work products are identified.

Appropriate review and approval criteria for the work products are defined.
PA.2.2.GP2 Define the requirements for documentation and control of the work products.

Requirements for the documentation and control of the work products are defined. Such requirements may
include requirements for (1) distribution, (2) identification of work products and their components (3) tracea-
bility.

Dependencies between work products are identified and understood.

Requirements for the approval of work products to be controlled are defined.
PA.2.2.GP3 Identify, document and control the work products.

The work products to be controlled are identified.

Change control is established for work products.

The work products are documented and controlled in accordance with requirements.
Versions of work products are assigned to product configurations as applicable.

The work products are made available through appropriate access mechanisms.

The revision status of the work products may readily be ascertained.

PA.2.2.GP4 Review and adjust work products to meet the defined requirements.

Work products are reviewed against the defined requirements in accordance with planned arrangements.

[ssues arising from work product reviews are resolved.

6.2.3.2.2 Generic resources for PA.2.2

— Requirement management method / toolset; [PA.2.2 Achievement a, b, c|
— Configuration management system; [PA.2.2 Achievement b, c|

— Documentation elaboration and support tool; [PA.2.2 Achievement b, ]
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— Document identification and control procedure; [PA.2.2 Achievement b, |

— Work product review methods and experiences; [PA.2.2 Achievement d]

— Review management method / toolset; [PA.2.2 Achievement d|

— Intranets, extranets and/or other communication mechanisms; |PA.2.2 Achievement b, c|

— Problem and issue management mechanisms. [PA.2.2 Achievement d]

6.2.3.3 Generic work products for PA.2.2

1.00 Object [PA.2.2 Achievement a, b, ¢, d]

— Demonstrates process specific work products to be managed.

3.00 Plan |PA.2.2 Achievement b]

— Expresses selected policy or strategy to manage work products.

— Describes requirements to develop, distribute, and maintain the work products.
— Defines quality control actions needed to manage the quality of the work product.
5.00 Record [PA.2.2 Achievement b, c, d]

— Demonstrates work product reviews and contributes to traceability.

— Records the status of documentation or work product.

— Contains and makes available work products and/or configuration items

— Supports monitoring of changes to work products.

— Describes non-conformance detected during work product reviews

— Provides evidence that the changes are under control.

8.00 Specification [PA.2.2 Achievement a, b]

— Defines the functional and non-functional test requirements for work products.
— Identifies work product dependencies.

— Identifies approval criteria for documents.

— Defines the attributes associated with a work product to be created.

6.2.4 Process capability Level 3: Established process

The previously described Managed process is now implemented using a defined process that is capable
of achieving its process outcomes.

The following attributes of the process, together with the previously defined attribute, demonstrate the
achievement of this level:

6.2.4.1 PA 3.1 Process definition attribute

The process definition attribute is a measure of the extent to which a standard process is maintained to
support the deployment of the defined process. As a result of full achievement of this attribute:

a) Astandard process, including appropriate tailoring guidelines, is defined that describes the fundamental
elements that must be incorporated into a defined process;

26 © ISO/IEC 2015 - All rights reserved



BS ISO/IEC
33063:2015 ISO/IEC
33063:2015(E)

b) The sequence and interaction of the standardt process with other processes are determined;
c) Required competencies and roles for performing a process are identified as part of the standard process;

d) Required infrastructure and work environment for performing a process are identified as part of the
standard process;

e) Suitable methods for monitoring the effectiveness and suitability of the process are determined.

PA.3.1.GP1 Define the standard process that will support the deployment of the defined process.
A standard process is developed that includes the fundamental process elements.
The standard process identifies the deployment needs and deployment context.

Guidance and/or procedures are provided to support implementation of the process as needed.

Appropriate tailoring guideline(s) are available as needed.

PA.3.1.GP2 Determine the sequence and interaction between processes so that they work as an integrated
system of processes.

The standard process’s sequence and interaction with other processes are determined.
Deployment of the standard process as a defined process maintains integrity of processes.
PA.3.1.GP3 Identify the roles and competencies for performing the standard process.
Process performance roles are identified

Competencies for performing the process are identified.

PA.3.1.GP4 Identify the required infrastructure and work environment for performing the standard pro-
cess.

Process infrastructure components are identified (facilities, tools, networks, methods, etc).

Work environment requirements are identified.

PA.3.1.GP5 Determine suitable methods and measures to monitor the effectiveness and suitability of the
standard process.

Methods and measures for monitoring the effectiveness and suitability of the process are determined.

Appropriate criteria and data needed to monitor the effectiveness and suitability of the process are defined.

The need to conduct internal audit and management review is established.

Process changes are implemented to maintain the standard process.

6.2.4.1.2 Genericresources for PA.3.1

— Process modelling methods / tools; |PA.3.1 Achievement a, b, ¢, d]
— Training material and courses; [PA.3.1 Achievement a, b, ]

— Resource management system; [PA.3.1 Achievement b, c|

— Process infrastructure; [PA.3.1 Achievement a, b]

— Audit and trend analysis tools; [PA.3.1 Achievement e]

— Process monitoring method. [PA.3.1 Achievement e]
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6.2.4.1.3 Generic work products for PA.3.1
2.00 Description [PA.3.1 Achievement a, b, c, €]

— Describes the organizational standard process, including the fundamental process elements,
interactions with other processes and appropriate tailoring guidelines.

— Addresses the performance, management and deployment of the process, as described by capability
levels 1 and 2 and the PA 3.2 Process deployment attribute.

— Addresses methods to monitor process effectiveness and suitability.

— ldentifies data and records to be collected when performing the defined process, in order to improve
the standard process.

— Identifies and communicates the personnel competencies, roles and responsibilities for the standard
and defined process.

— Identifies the personnel performance criteria for the standard and defined process.
— ldentifies the tailoring guidelines for the standard process.
— Identifies process measures.

3.00 Plan [PA.3.1 Achievement c, d]

— ldentifies approaches for defining, maintaining and supporting a standard process, including
infrastructure, work environment, training, internal audit and management review.

5.00 Procedure [PA.3.1 Achievementa, b, ¢, d, e]

— Provides evidence of organizational commitment to maintain a standard process to support the
deployment of the defined process.

8.00 Specification [PA.3.1 Achievement a

— Provides reference for the standards used by the standard process and identification about how
they are used.

9.00 Record [PA.3.1 Achievement d]

— Isused to support and maintain the standard process assets.

6.2.4.2 PA.3.2 Process deployment attribute

The process deployment attribute is a measure of the extent to which the standard process is deployed as a
defined process to achieve its process outcomes. As a result of full achievement of this attribute:

a) A defined process is deployed based upon an appropriately selected and/or tailored standard process;

b) Required roles, responsibilities and authorities for performing the defined process are assigned and
communicated;

c) Personnel performing the defined process are competent on the basis of appropriate education,
training, and experience;

d) Required resources and information necessary for performing the defined process are made available,
allocated and used;

e) Required infrastructure and work environment for performing the defined process are made available,
managed and maintained;
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f) Appropriate data are collected and analysed as a basis for understanding the behaviour of, and
to demonstrate the suitability and effectiveness of the process, and to evaluate where continuoual
improvement of the process can be made.

2421 Ceneri ices for PA 3.2

PA.3.2.GP1 Deploy a defined process that satisfies the context specific requirements of the use of the standard
process.

The defined process is appropriately selected and/or tailored from the standard process.

Conformance of defined process with standard process requirements is verified.

PA.3.2.GP2 Assign and communicate roles, responsibilities and authorities for performing the defined
process.

The roles for performing the defined process are assigned and communicated.
The responsibilities and authorities for performing the defined process are assigned and communicated.
PA.3.2.GP3 Ensure necessary competencies for performing the defined process.

Appropriate competencies for assigned personnel are identified.

Suitable training is available for those deploying the defined process.
PA.3.2.GP4 Provide resources and information to support the performance of the defined process.

Required human resources are made available, allocated and used.

Required information to perform the process is made available, allocated and used.
PA.3.2.GP5 Provide adequate process infrastructure to support the performance of the defined process.
Required infrastructure and work environment is available.

Organizational support to effectively manage and maintain the infrastructure and work environment is availa-
ble.

Infrastructure and work environment is used and maintained.

PA.3.2.GP6 Collect and analyze data about performance of the process to demonstrate its suitability and
effectiveness.

Data required to understand the behaviour, suitability and effectiveness of the defined process are identified.

Data are collected and analysed to understand the behaviour, suitability and effectiveness of the defined pro-
Cess.
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cess can be made.

6.2.4.2.2 Genericresources for PA.3.2

— Feedback mechanisms (customer, staff, other stakeholders); [PA.3.2 Achievement f]
— Process repository; |[PA.3.2 Achievement a, b

— Resource management system; [PA.3.2 Achievement b, c, d]

— Knowledge management system; [PA.3.2 Achievement d|

— Problem and change management system; [PA.3.2 Achievement f]

— Working environment and infrastructure; [PA.3.2 Achievement e]

— Data collection analysis system: [PA.3.2 Achievement f]

— Process assessment framework; [PA.3.2 Achievement f]

— Audit / review system. |[PA.3.2 Achievement f]
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6.2.4.2.3 Generic work products for PA.3.2

2.00 Description [PA.3.2 Achievement a]
— Describes the defined process for use by the project.

— Describes the verification activities needed to ensure the conformance of the project’s defined
process with the organization’s standard process.

— Represents the interactions of the project’s defined process with other processes.

3.00 Plan [PA.3.2 Achievement a, b, f]

— Expresses the strategy for the organizational support, allocation and use of the process
infrastructure.

— Describes the project's resources and the elements of the infrastructure needed to deploy the
defined process.

— Expresses the strategy to satisfy the project’s training needs.
— Identifies process improvement proposal(s) based on analysis of suitability and effectiveness.

6.00 Report [PA.3.2 Achievement f]

— Provides results of the analysis, recommended corrective action, feedback to the process owner and
to the organization’s organizational standard process.

— Identifies improvement opportunities of the defined process.

— Provides evidence on the suitability and effectiveness of the defined process.

8.00 Specification [PA.3.2 Achievement f]

— Provides evidence that information is made available for performing the defined test process.

9.00 Record [PA.3.2 Achievement f]|

— Provides evidence that the project personnel possess the required authorities, skills, experience
and knowledge.

— Provides evidence that project personnel have received the required training to satisfy the needs
of the project.

— Provides evidence that project infrastructure and working environment are made available and
maintained for performing the defined process.

— Records the status of required corrective actions.

— Captures the project’'s work breakdown structure needed to define the tasks and their dependencies.

— Provides evidence that information is made available for performing the defined process.

6.2.5 Process capability Level 4: Predictable process

The previously described Established process now operates within defined limits to achieve its process
outcomes. Quantitative management needs are identified, measurement data are collected and analysed
to identify assignable causes of variation.

The following process attributes, together with the previously defined process attributes, demonstrate
the achievement of this level:
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6.2.5.1 PA.4.1 Quantitative analysis process attribute

The quantitative analysis process attribute is a measure of the extent to which information needs are
defined, relationships between process elements are identified and data are collected. . As a result of full
achievement of this attribute:

a) The process is aligned with quantitative business goals;
b) Process information needs in support of relevant defined quantitative business goals are established;
c) Process measurement objectives are derived from process information needs;

d) Measurable relationships between process elements that contribute to the process performance
are identified;

e) Quantitative objectives for process performance in support of relevant business goals are established;

f) Appropriate measures and frequency of measurement are identified and defined in line with process
measurement objectives and quantitative objectives for process performance;

g) Results of measurement are collected, analysed and reported in order to monitor the extent to which
the quantitative objectives for process performance are met.

NOTE1 Information needs typically reflect management, technical, project, process or product needs.

NOTE 2  Measures may be either process measures or product measures or both.

PA.4.1.GP1 Align the process with quantitative business goals.

Quantitative business goals relevant to the process are identified.

The process supports achievement of the identified business goals.

PA.4.1.GP2 Identify process information needs, in relation with business goals.

Business goals relevant to establishing quantitative process measurement objectives for the process are identi-
fied.

Process stakeholders are identified and their information needs are defined.

Information needs are relevant to the quantitative business goals.

PA.4.1.GP3 Derive process measurement objectives from process information needs.

Process measurement objectives to satisfy defined process information needs are defined.

PA.4.1.GP4 Identify measurable relationships between process elements that contribute to the process
performance.

Relationships between process elements are determined.
Measures of process performance are justifiable.

PA.4.1.GP5 Establish quantitative objectives for the performance of the defined process, according to the
alignment of the process with the business goals.

Process performance objectives are defined to explicitly reflect the quantitative business goals.

Process performance objectives are verified with process stakeholders to be realistic and useful.
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PA.4.1.GP6 Identify product and process measures that support the achievement of the quantitative objec-
tives for process performance.

Detailed measures are defined to support monitoring, analysis and verification needs of process and product
goals.

Measures to satisfy process measurement and performance objectives are defined.
Frequency of data collection is defined.

Algorithms and methods to create derived measurement results from base measures are defined, as appropri-
ate.

Verificat hanism for | | derived s defined.

PA.4.1.GP7 Collect product and test process measurement results through performing the defined process.
Data collection mechanism is created for all identified measures.

Required data is collected in an effective and reliable manner.

Measurement results are created from the collected data within defined frequency.

Analysis of measurement results is performed within defined frequency.

Measurement results are validated to confirm that the results fulfil the process information needs.

Measurement results are reported to those responsible for monitoring the extent to which qualitative objec-
tives are met,

6.2.5.1.2 Generic resources for PA.4.1

— Management information (cost, time, reliability, profitability, customer benefits, risks etc.); [PA.4.1
Achievementa, b, ¢, d, e, f, g]

— Applicable measurement techniques; |[PA 4.1 Achievement f]
— Product and test process measurement tools and results databases; [PA.4.1 Achievement f, g]
— Process measurement framework; [PA.4.1 Achievement d, e, f, g]

— Tools for data analysis and measurement. [PA.4.1 Achievementc,d, e, f, g|

6.2.5.1.3 Generic work products for PA.4.1

2.00 Description [PA.4.1 Achievement a, b, d, f}]

— Defines information needs for the process.

— Specifies candidate measures.

3.00 Plan [PA.4.1 Achievement c, e, f]

— Defines quantitative objectives for process performance.
— Specifies measures for the process.

— Defines tasks and schedules to collect and analyse data.
— Allocates responsibilities and resources for measurement.
5.00 Record [P. 4.1 Achievement g]

— Defines data to be collected as specified in plans and measures.
6.00 Report |PA.4.1 Achievement g|

— Provides results of process data analysis to identify process performance parameters.
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— Monitors process performance based on results of measurement.
8.00 Specification [PA.4.1 Achievement b, ¢, f|

— Describes information needs and performance objectives.

— Provides a basis for analyzing process performance.

— Defines explicit criteria for data validation.

— Defines frequency of data collection.

6.2.5.2 PA.4.2 Quantitative control process attribute

The quantitative control process attribute is a measure of the extent to which objective data are used to
manage process performance that is predictable As a result of full achievement of this attribute:

a) Techniques for analysing the collected data are selected:

b) Assignable cause of process variation are determined through analysis of collected data;
c) Distributions that characterize the performance of the process are established; ;

d) Corrective actions are taken to address special and common causes of variation;

e) Separate distributions are established (as necessary) for analysing the process under the influence of
assignable causes of variation.

PA.4.2.GP1 Select analysis techniques, appropriate to collected data.
Process control analysis methods and techniques are defined.

Selected techniques are validated against process control objectives.

PA.4.2.GP2 Determine assignable causes of process variation by analysing the collected data.

Variation in process performance is attributed to a specific, unpredictable cause.

Assignable cause indicates a possible problem in the defined process.
PA.4.2.GP3 Establish distributions that characterize the process performance.
Variation in measurement results is used to analyse process performance.

Deviations are analysed to identify potential cause(s) of variation.

Trends of process performance are estimated.

PA.4.2.GP4 Identify and implement corrective actions to address assignable causes.
Results are provided to those responsible for taking action.

Corrective actions are determined to address each assignable cause.

Corrective actions are implemented to address assignable causes of variation.

Corrective action results are monitored.

Corrective actions are evaluated to determine their effectiveness.

PA.4.2.GP5 Establish separate distributions for analysing the process under the influence of assignable
causes of variation.

Consequences of process variation are analysed.

Distributions are used to quantitatively understand process performance.

6.2.5.2.2 Generic resources for PA.4.2
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— Process control and analysis techniques; [PA.4.2 Achievement a, b]
— Statistical analysis tools / applications; [PA.4.2 Achievement b, c, e]

— Process control tools / applications. [PA.4.2 Achievement c, d, €]

6.2.5.2.3 Generic work products for PA.4.2

2.00 Description [PA.4.2 Achievement b, c, e]

— Defines parameters for process control.

— Defines and maintains control limits for selected base and derived measurement results.
3.00 Plan [PA.4.2 Achievement a]

— Defines analysis methods and techniques at detailed level.

6.00 Report [PA.4.2 Achievement a, ¢, d, e]

— Provides analyzed measurement results of process performance.

— Identifies corrective actions to address assignable causes of variation.

— Ensures that selected techniques are effective and measures are validated.
9.00 Record |PA.4.2 Achievement b, c, d, e]

— Provides measurement data to identify special causes of variation.

— Provides information on defects and problems.

— Records the changes.

— Documents corrective actions to be implemented.

— Monitors the status of corrective actions.

— Collects the data and provides the basis for analysis, corrective actions and results reporting.

6.2.6 Process capability Level 5: Innovating process
The previously described Predictable process is continually improved to respond to organizational change.

The following attributes of the process, together with the previously defined attributes, demonstrate
the achievement of this level:

6.2.6.1 PA.5.1 Process innovation process attribute

The process innovation attribute is a measure of the extent to which changes to the process are identified
from investigations of innovative approaches to the definition and deployment of the process. As a result of
full achievement of this attribute:

a) Process innovation objectives for the process are defined that support the relevant business goals;
b) Appropriate data are analysed to identify opportunities for best practice and innovation;
c) Innovation opportunities derived from new technologies and process concepts are identified;

d) Animplementation of test strateqy is established to achieve the test process innovation objectives.
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2611 G . ices for PA 5.1

PA.5.1.GP1 Define the process innovation objectives for the process that support the relevant business
goals.

Directions to process innovation are set.

New business visions and goals are analyzed to give guidance for new process objectives and potential areas of
process change.

Quantitative and qualitative process innovation objectives are defined and documented.
PA.5.1.GP2 Analyze data of the process to identify opportunities for best practice and innovation.
Feedback on opportunities for innovation is actively sought.

Innovation opportunities are identified.

Industry best practices are identified and evaluated.

PA.5.1.GP3 Identify innovation opportunities of the process from new technologies and process concepts.
Impact of new technologies on process performance is identified and evaluated.

Impact of new process concepts is identified and evaluated.

Innovation opportunities are identified.

Emergent risks are considered in identifying innovation opportunities.
PA.5.1.GP4 Define an implementation strategy based on long-term innovation vision and objectives.
Commitment to innovation is demonstrated by organizational management and process owner(s).

Proposed process changes are evaluated and piloted to determine their benefits and expected impact on
defined business objectives.

Changes are classified and prioritized based on their impact on defined innovation objectives.

Measures that validate the results of process changes are defined to determine expected effectiveness of the
process change.

Implementation of the approved change(s) is planned as an integrated program or project.

Implementation plan and impact on business goals are discussed and reviewed by organizational management.

6.2.6.1.2 Genericresources for PA.5.1
— Process innovation framework; [PA.5.1 Achievement a, c, d]

— Process feedback and analysis system (measurement data, causal analysis results etc.);
[PA.5.1 Achievement b]

— Piloting and trialling mechanism. [PA.5.1 Achievement b, c]

6.2.6.1.3 Generic work products for PA.5.1

2.00 Description |PA.5.1 Achievement ¢, d|

— ldentifies potential areas of innovation and new technology.
3.00 Plan |PA.5.1 Achievementa, d|

— Defines improvement objectives for the process

— Allocates resources for improvement activities.

— Schedules activities for root cause analysis.

— Defines an approach to implementing selected innovations.

— Identifies scope of pilot innovation activities.
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5.00 Procedure |PA.5.1 Achievement aj
— Establishes expectations for conduct and evaluation of pilot innovations.

6.00 Report [PA.5.1 Achievement b, ]

— ldentifies potential innovations and process changes.
8.00 Specification [PA.5.1 Achievement a] — Define and

maintain business goals.

— Provides evidence of management commitment.

9.00 Record [PA.5.1 Achievement b]

— Provides analytical data to identify opportunities for best practice and innovation.

— Identifies potential innovation opportunities.

— Records information on new technology and techniques.

6.2.6.2 PA.5.2 Process innovation implementation process attribute

The process innovation implementation attribute is a measure of the extent to which changes to the
definition, management and performance of the process achieves the relevant process innovation objectives.
As a result of full achievement of this attribute:

a) Impact of all proposed changes is assessed against the objectives of the defined process and
standard process;

b) Implementation of all agreed changes is managed to ensure that any disruption to the process
performance is understood and acted upon;

c) Effectiveness of process change on the basis of actual performance is evaluated against the defined
product requirements and process objectives.

6.2.6.2.1 Generic practices of PA.5.2

PA.5.2.GP1 Assess the impact of each proposed change against the objectives of the defined and standard
Process.

Objective priorities for process innovation are established.

Specified changes are assessed against product quality and process performance requirements and goals.
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PA.5.2.GP2 Manage the implementation of agreed changes to selected areas of the defined and standard
process according to the implementation strategy.

A mechanism is established for incorporating accepted changes into the defined and standard process(es)
effectively and completely.

The factors that impact the effectiveness and full deployment of the test process change are identified and
managed, such as:

— Economic factors (productivity, profit, growth, efficiency, quality, competition, resources, and capacity );

— Human factors (job satisfaction, motivation, morale, conflict / cohesion, goal consensus, participation,
training, span of control);

— Management factors (skills, commitment, leadership, knowledge, ability, organisational culture and risks);

— Technology factors (sophistication of system, technical expertise, development methodology, need of new
technologies).

Training is provided to users of the process.

Process changes are effectively communicated to all affected parties.

Records of the change implementation are maintained.

PA.5.2.GP3 Evaluate the effectiveness of process change on the basis of actual performance against process
performance and capability objectives and business goals.

Performance and capability of the changed process are measured and compared with historical data.

A mechanism is available for documenting and reporting analysis results to management and owners of stand-
ard and defined process.

Measures are analysed to evaluate the effectiveness of process changes.

Other feedback is recorded, such as opportunities for further innovation of the standard process.

6.2.6.2.2 Generic resources for PA.5.2
— Change management system; [PA.5.2 Achievement a, b, c|

— Process evaluation system (impact analysis, etc.). [PA.5.2 Achievement a, c]

6.2.6.2.3 Generic work products for PA.5.2
2.00 Description [PA.5.2 Achievement b]

— Documents changes as a result of process improvement actions.

3.00 Plan [PA.5.2 Achievement a, b]

— Defines activities and schedule for pilot change implementation.

— Allocates resources for pilot implementation.

— Assigns responsibility for pilot implementation.

— Defines activities and schedule for organizational implementation of process change.
— Allocates resources and responsibilities for organizational implementation.
— Specifies scope of pilot implementation of proposed change.

6.00 Report |PA.5.2 Achievement a, b, |

— Describes results of pilot implementation of process change.

— Evaluates effectiveness of process compared to process innovation objectives.

— Provides details on implementation of organizational changes.
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— Describes proposed changes to organizational standard and defined process.
8.00 Specification [PA.5.2 Achievement c|

— Specifies measures derived from process improvement objectives.

9.00 Record |PA.5.2 Achievement b]

— Contains records of all completed and in-progress pilot implementations.

— Records history of and justification for changes.
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Annex A
(informative)

Conformity of the process assessment model

A.1 General

This International Standards sets out a process assessment model that meets the requirements for
conformance defined in ISO/IEC 33004. The process assessment model can be used in the performance
of assessments that meet the requirements of ISO/IEC 33002.

This clause serves as the statement of conformance of the process assessment model to the requirements
defined in ISO/IEC 33004. For ease of reference, the requirements from Clause 6.4 of ISO/IEC 33004 are

embedded verbatim in the text of this clause. They should not be construed as normative elements of
this International Standard.

Since this process assessment model has been explicitly constructed to be an elaboration of the Process
reference model defined in [SO/IEC/IEEE 29119-2, the conformance claim is relatively simple.

A.2 Requirements for process assessment models

Wﬂ-‘"liﬂ"‘;ﬂ“
ororoe o

In order to assure that assessment results are translatable into the intended process measurement frame-
work in a repeatable and reliable manner, process assessment models shall adhere to certain requirements.
A process assessment model shall contain a definition of its purpose, scope and elements; its mapping to the

process measurement framework and specified process reference model(s); and a mechanism for consistent
expression of results.

[1SO/IEC 33004, 6.1]

The purpose of this process assessment model is to support assessment of process capability in
accordance with the requirements of ISO/IEC 33020.

Processassessinmetrttmodetscope

Process assessment models are related to one or more process reference models and a process measurement
framework. Processes in process assessment model(s) are based on the process descriptions provided in the

process reference models; process attributes and process quality levels (if applicable) are derived from a
measurement framework.

In order to assure that assessment results are translatable into a set of process profiles in a repeatable and
reliable manner, process assessment models shall adhere to certain requirements.

[1SO/IEC 33004, 6.2]

The process scope of this process assessment model is define in the process reference model specified
in ISO/IEC/IEEE 29119-2 which defines a process reference model satisfying the requirements of
[SO/IEC 33004, Clause 5. The process capability scope of this process assessment model is defined in
the process measurement framework specified in ISO/IEC 33020, which defines a process measurement
framework for process capability satisfying the requirements of ISO/IEC 33003.
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Requirements for process assessment models

6.3.1 A process assessment model shall relate to at least one process from the specified process reference
model(s).

6.3.2 A process assessment aodel shall address, for a given process, all, or a continuous subset, of the levels
(starting at level 1) of the process measurement framework for process capability for each of the processes
within its scope.

NOTE It would be permissible for a model, for example, to address solely process quality level 1, or to address
process quality levels 1, 2 and 3, but it would not be permissible to address process quality levels 2 and 3
without process quality level 1.

6.3.3 A process assessment model shall declare its scope of coverage in the terms of:

a) the selected process reference model(s);

b) the selected processes taken from the process reference model(s);

c) the process quality level of the process characteristics selected from the process measurement framework.
[ISO/IEC 33004, 6.3]

This process assessment model is based upon the process reference model defined in ISO/IEC/
IEEE 29119-2, addressing all of the processes identified in Clause 5.

In the capability dimension of this process assessment model, the model addresses all of the process
attributes and capability levels defined in the process measurement framework in ISO/IEC 33020,
Clause 5.

Assessment indicators

A process assessment model shall be based on a set of indicators that

a) explicitly addresses the purposes and process outcomes, as defined in the selected process reference model,
of all the processes within the scope of the Process assessment model; and

b) demonstrates the achievement of the process attributes for the process quality characteristic scopes of
the process assessment model.

The assessment indicators generally fall into three types:

a) Practices - institutionalized behaviours that support achievement of either the Process Purpose or a
specific process attribute.

b) Information items and their characteristics that demonstrate the respective achievements.

c) Resources and infrastructure that support the respective achievements.

[1SO/IEC 33004, 6.3.4]

The process assessment model provides a two-dimensional view of process capability for the processes
in the process reference model, through the inclusion of assessment indicators as shown in Figure 3. The
assessment indicators used are:

— base practices and work products; and

— generic practices, generic resources and generic work products

as shown in Clause 4, Figure 3. They support the judgment of the performance and capability of an
implemented process.
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A process assessment model shall provide an explicit mapping from the relevant elements of the process
assessment model to the processes of the selected process reference model(s) and to the relevant process
attributes of the process measurement framework.

The mapping shall be complete, clear and unambiguous. The mapping of the assessment indicators within
the process assessment model shall be to:

a) the purposes and outcomes of the processes in the specified process reference model;

b) the process attributes (including all of the results of process attribute achievements listed for each process
attribute) in the process measurement framework.

This enables process assessment models that are structurally different to be related to the same process
reference model(s).

[1SO/IEC 33004, 6.3.5]

Each of the Processes in this process assessment model is identical in scope to the Process defined in
the process reference model. Each base practice and work product is cross-referenced to the Process
Outcomes it addresses. All work products relate as Inputs or Outputs to the Process as a whole - see
mappings in Clause 5.

Each of the process attributes in this process assessment model is identical to the process attribute
defined in the process measurement framework. The generic practices address the characteristics
from each process attribute. The generic resources and generic work products relate to the process
attribute as a whole.

Table A.1 lists the mappings of the GPs to the achievements associated with each process attribute.

Table A.1 — Mapping of generic practices

GP Practice name Maps To
PA 1.1: Process performance process attribute

GP 1.1.1 Achieve the process outcomes. PA.1.1.a
PA 2.1: Performance management process attribute

GP 2.1.1 Identify the objectives for the performance of the process. PA.2.1.a
GP 2.1.2 Plan the performance of the process to fulfill the identified objectives. PA.2.1.b
GP 2.1.3 Monitor the performance of the process against the plans. PA.2.1.c
GP 2.1.4 Adjust the performance of the process PA.2.1.d
GP 2.1.5 Define responsibilities and authorities for performing the process. PA.2.1.e
GP 2.1.6 Prepare those performing the process to execute the process. PA2.1.f
GP 2.1.7 Identify and make available resources to perform the process according to plan. PA2.1.g
GP 2.1.8 Manage the interfaces between involved parties. PA.2.1.h
PA 2.2: Work product management process attribute

GP 2.2.1 Define the requirements for the work products. PA.2.2.a
GP 2.2.2 Define the requirements for documentation and control of the work products. PA.2.2.b
GP 2.2.3 Identify, document and control the work products. PA.2.2.c
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GP 2.2.4

Review and adjust work products to meet the defined requirements. PA.2.2.d

PA 3.1: Process definition process attribute

GP 3.1.1

GP 3.1.2

GP 3.1.3

GP3.1.4

GP 3.1.5

Define the standard process that will support the deployment of the defined process. PA.3.1.a

Determine the sequence and interaction between processes so that they PA.3.1.b
work as an integrated system of processes.

Identify the roles and competencies for performing the process. PA.3.1.c
Identify the required infrastructure and work environment for performing the pro- PA.3.1.d

CESS.

Determine suitable methods to monitor the effectiveness and suitability of the process.PA.3.1.e

PA 3.2: Process deployment process attribute

GP 3.2.1 Deploy a defined process that satisfies the context specific requirements PA.3.2.a
of the use of the standard process.

GP 3.2.2 Assign and communicate roles, responsibilities and authorities for PA.3.2.b
performing the defined process.

GP 3.2.3 Ensure necessary competencies for performing the defined process. PA.3.2.c

GP.3.2.4 Provide resources and information to support the performance of PA.3.2.d
the defined process.

GP 3.2.5 Provide process infrastructure to support the performance of PA.3.2.e
the defined process.

GP 3.2.6 Collect and analyze data about performance of the process to PA.3.2.f
demonstrate its effectiveness and suitability.

PA 4.1 Quantitative analysis process attribute

GP 4.1.1 Align the process with quantitative business goals. PA.4.1.a

GP.4.1.2 Identify process information needs, in relation with quantitative business goals. PA.4.1.b

GP 4.1.3 Derive process measurement objective from process information needs. PA.4.1.c

GP 4.1.4 I[dentify measurable relationships between process elements that PA.4.1.d
contribute to the process performance.

GP 4.1.5 Establish quantitative objectives for the performance of the defined PA4.1.e
process, according to the alignment of the process with the business goals.

GP 4.1.6 [dentify product and process measure that support the PA.4.1.f
achievement of the quantitative objectives for process performance.

GP 4.1.7 Collect product and process measurement results through PA4.1lg
performing the defined process.

PA 4.2 Quantitative control process attribute

GP 4.2.1 Select analysis techniques, appropriate to collected data. PA.4.2.a

GP 4.2.2 Determine assignable causes of process variation by analyzing the collect data. PA.4.2.b

GP 4.2.3 Establish distributions that characterize the process performance. PA.4.2.c

GP 4.2.4 Identify and implement corrective actions to address assignable causes. PA.4.2.d
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GP.4.2.5 Establish separate distributions for analyzing the process PA.4.2.e
under the influence of assignable causes of variation.

PA 5.1 Process innovation process attribute

GP 5.1.1 Define the process innovation objectives for the process that support PA.5.1.a
the relevant business goals.

GP 5.1.2 Analyse data of the process to identify opportunities for best practices PA.5.1.b
and innovation.

GP 5.1.3 Identify innovation opportunities of the process from new technologies PA.5.1.c
and process concepts

GP.5.1.4 Derive an implementation strategy based on long-term innovation PA.5.1.d
vision and objectives.

PA 5.2 Process innovation implementation attribute

GP 5.2.1 Assess the impact of each proposed change against the objectives of the PA.5.2.a
defined and standard process.

GP 5.2.2 Manage the implementation of agreed changes to selected areas of the PA5.2.b
defined and standard process according to the implementation strategy.

GP 5.2.3 Evaluate the effectiveness of process change on the basis of PA.5.2.c
actual performance against process objectives and business goals.

ExXpression of asSessment Tesuits

from the specified process reference modelfs).

A Process assessment model shall provide a formal and verifiable mechanism for representing the results of]
an assessment as a set of process attribute ratings for each assessed process (the process profiles) selected

[ISO/IEC 33004, 6.3.6]

The processes in this process assessment model are identical to those defined in the process reference
model. The process attributes and the process attribute ratings in this process assessment model
are identical to those defined in the process measurement framework. As a consequence, results
of assessments based upon this process assessment Model are expressed directly as a set of process
attribute ratings for each process within the scope of the assessment. No form of translation or

conversion is required.
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Annex B
(informative)

Assessment guidelines

B.1 General assessment guideline (informative)

This process assessment model for software testing builds upon the standard ISO/IEC/IEEE 29119. Within
this standard the test process is described in a generic way using a multi-layer approach (see Figure B.1).

Organizational
Test Process
f Test Management Processes E
Test
font Monitoring & b
Planning Completion
Process e Process
Process
p /
( Dynamlc Test Processes \
Test Tost
Test Design & Environment Test
. : Incident
Implementation Set-up & Execution bescininre:
Process Maintenance Process < iy
Process
| Process

Figure B.1 — Multi-layer test process with all test processes

The top level consists of the Organizational Test Process Group consisting of one process called the
Organizational Test Process. The second level is the Test Management process group (TM). The three
processes Test Planning Process, Test Monitoring and Control Process and Test Completion Process
belong to this group. The bottom layer is the Dynamic Test Process group (DT). Within this group four
processes are defined: Test Design & Implementation Process, Test Environment Set-Up Process, Test
Execution Process and Test Incident Reporting Process.

All can be seen in Figure 1, no test phases or test types are prescribed within ISO/IEC/IEEE 29119-2.
As every project is different, the testing needs also differ. In a project which develops a safety-related
system a lot of emphasis will be placed on testing with several test phases and test types, whereas a
project which develops a web application might do less testing.

In order to accommodate all projects the generic description of test processes was chosen. This is an
important concept in ISO/IEC/IEEE 29119 and needs to be known in order to understand the standard.
The process assessment model described in this standard follows the same concept. For each of the
generic processes defined in ISO/IEC/IEEE 29119-2 a corresponding process description in the process
assessment model is defined.
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However, this generic approach has a high impact of the planning and scoping of an assessment.

In case a project has two test phases, e.g. unit testing and system testing, the test processes defined in
the Test Management process group (TM) and in the Dynamic Test Process group (DT) will have to be
“applied” two times. Test design and implementation, test environment will not be the same for unit
testing and system testing. Also test planning, monitoring & control and test completion may be done
differently for the two test phases and therefore be assessed separately.

In addition, conformant with the requirements of ISO/IEC 33002 the lead assessor may decide together
with the assessment sponsor to include further processes from other process assessment model.

B.2 Process application guideline (normative)

Within the scope definition of the assessment the lead assessor together with the sponsor shall
specify which processes will be assessed and to which the test level(s), test phase(s), and test type(s)
they are applied.

In case a project has two test phases, e.g. unit testing and system testing, and a test type (non-functional
testing), e.g. reliability testing, the test processes defined in the Test Management process group
(TM) and in the Dynamic Test Process group (DT) will have to be “applied” three times. It also needs
application of the Test Management process group (TM) for project test including project (master) test
plan process. The following processes would be assessed and rated separately:

— OT.1 Organization test process

— TM.1 Test planning process [for Project Test]

— TM.2 Test monitoring and control process [for Project Test]

— TM.3 Test completion process |[for Project Test]

— TM.1 Test planning process [for Unit Testing]

— TM.2 Test monitoring and control process [for Unit Testing]

— TM.3 Test completion process [for Unit Testing]

— DT.1 Test design and implementation process [for Unit Testing]

— DT.2 Test environment set-up and maintenance process |[for Unit Testing]|
— DT.3 Test execution process [for Unit Testing]

— DT.4 Test incident reporting process [for Unit Testing]|

— TM.1 Test planning process [for System Testing]

— TM.2 Test monitoring and control process [for System Testing]

— TM.3 Test completion process |[for System Testing]

— DT.1 Test design and implementation process [for System Testing]

— DT.2 Test environment set-up and maintenance process [for System Testing]
— DT.3 Test execution process [for System Testing]|

— DT.4 Test incident reporting process [for System Testing]

— TM.1 Test planning process [for Reliability Testing|

— TM.2 Test monitoring and control process [for Reliability Testing]

— TM.3 Test completion process [for Reliability Testing]
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— DT.1 Test design and implementation process [for Reliability Testing]
— DT.2 Test environment set-up and maintenance process [for Reliability Testing]

— DT.3 Test execution process [for Reliability Testing]

— DT.4 Test incident reporting process [for Reliability Testing]|

When the lead assessor performs the rating of the Test Design and Implementation Process and Test
Planning Process, for example, they have to be rated three times for unit testing, system testing, and
reliability testing as seen in Figure B.2.

Processes Ratin Application Scoping
to be investigated J (context)
|
. Full System testi
Test Design and Y y yRE Y
Ljn:g!z:;entatlﬂn Partially Unit testing
Largehf Reliability testing
. Fully System testing
Test Planning 1
Process Fully Unit testing
Fully Reliability testing

Figure B.2 — Example of process rating

In the case in Figure B.2, the application context shall be clearly scoped if the lead assessor is to perform
rating once for each of both processes, for example, partially for the Test Design and Implementation
Process and fully for the Test Planning Process. This means that the Test Design and Implementation
Process is partially achieved and Test Planning Process is fully achieved only in the scope of unit
testing, system testing and reliability testing. Here, the Test Planning Process for project test, so called
the Project (or Master) Test Planning Process can be assessed together or separately based on the lead
assessor’'s judgement.

B.3 Guideline on the use of additional processes from other PAM (informative)

Conformant with the requirements of ISO/IEC 33002 the lead assessor may decide together with the
assessment sponsor to include further processes from other process assessment model. For example,
if the assessment sponsor wants to assess the tester’s skills and training, the process “ORG.4A Skill
Development Process” from the process assessment model in ISO/IEC 15504-5 may be added. Other
examples of additional processes from other PAM are shown in Annex D. They include the Measurement
Process (MAN.6 Measurement from ISO/IEC 15504-5), Software Review Process (SUP.4 Joint Review
from ISO/IEC 15504-5), and the Static Analysis Process (from Annex E).

Other candidates for the additional processes from other PAM can be the Incident Management Process,
the Configuration Management Process, and so forth that the lead assessor together with the help from
assessment sponsor considers necessary for practical test process assessment.
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Annex C
(informative)

Work product characteristics

Work product characteristics listed in this Annex can be used when reviewing potential inputs and
outputs of process implementation. The characteristics are provided as guidance for the attributes to
look for, in a particular sample work product, to provide objective evidence supporting the assessment
of a particular process. A documented process and assessor judgment is needed to ensure that
the process context (application domain, business purpose, development methodology, size of the
organization, etc.) is considered when using this information. Work products are defined using the
schema in Table C.1, which is based on the approach defined in ISO/IEC/IEEE 15289. Work products
and their characteristics should be considered as a starting point for considering whether, given the
context, they are contributing to the intended purpose of the process, not as a checklist of what every
organization must have.

Table C.1 — Work product identification

Work product identifier # |An identifier number for the work product which is used to reference the work

product.

Provides an example of a typical name associated with the work product charac-
teristics. This name is provided as an identifier of the type of work product the
practice or process might produce. Organizations may call these work products
by different names. The name of the work product in the organization is not

Work product name significant. Similarly, organizations may have several equivalent work products
which contain the characteristics defined in one work product type. The formats
for the work products can vary. It is up to the assessor and the organizational unit
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the examples given here.

Provides examples of the potential characteristics associated with the work
Work product - The accaccon : i

characteristics
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organizational unit

C.1 Generic work products

The Generic Work Product Indicators are sets of characteristics that would be expected to be evident
in work products of generic types as a result of achievement of an attribute. The generic work products
form the basis for the classification of the work products defined as process performance indicators.
These work product types are basic input types to process owners of all types of processes.

NOTE The set of generic work product classes including its descriptions and typical characteristics is
derived from ISO/IEC/IEEE 15289.
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context of use, function,
design, service, or item

NOTE: A description of some-
thing that is required is a
specification.

wP Generic Work Generic Work Product Generic Work Product Typical
1D Product Class Description Characteristics
1.00 object An entity created to serve - identity, name of object
4 Purpose, or crea_ted = — purpose, value that caused its creation
the course of serving that
purpose. Its existence is - ownership and responsibility for object
nbs_ervab]e gnd rationalised |_ status, state and classification of object
by its material or behav-
ioural characteristics. It may |- distinguishing observable qualities and prop-
exist as a complete, partial erties
or exemplifying reallzatlpn — functional and behavioural characteristics
of a product, be a subordi-
nate part of a product, be a — dimensional and parametric characteristics
b}r—peruct orbeapartofan |_ relationship with and dependencies on sur-
enabling system :
roundings
— observable interactions or effects on other
objects
- interfaces, connections to surroundings
— location, position in surroundings
- safety, security, privacy and environmental
regulations
2.00 description Represent a planned or actual |- object, subject or class represented

- purpose and applicability of description

- concerned parties, viewpoints, views

- range of use, and validity of description

— accuracy, detail and abstraction level

- model dimensions, degrees of freedom

- description language, notation, nomenclature
— applicable standards, formats and styles

- representations of function, attributes, prop-
erties

- descriptions of architecture, arrangement,
interfaces

— depiction of composition or form

— definition of classification, category, ranking,
tvpe
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WP Generic Work
ID Product Class

Generic Work Product
Description

Generic Work Product Typical
Characteristics

6.00 report

Describe the results of activ-
ities such as investigations,
assessments, and tests. A
report communicates deci-
sions,

- purpose or benefit of report

- source, author and authority to report

- interested parties, recipients, distribution
- knowledge, understanding communicated

- information, data, facts and evidence con-
tained

- analysis, inspections and audits employed

- timing, validity, condition of information use

- dependence on circumstances, constraints
and assumptions

- reported status, results, achievements, con-
formance, compliance or outcomes

— identified faults, failings or errors

- inferred patterns, trends or predications-
conclusions, recommendations, rationale

7.00 request

Record information needed
to solicit a response.

- objective, purpose or outcome of request

- expression of a demand, need or desire
- communication of enquiry, solicitation or an
order to provide

- initiation of supply, provision or support
— definition of action, change or exchange

- identification of required products, services,
capability or resources

— authorization of tasking or commitments

- specified terms, conditions to act, agreement
conveyed

- required availability of requested provision
communicated

8.00 specification

Provide requirements for a
required service, product, or
process.

— definition of needs, wishes and circumstances
- statement of requirements

— definition of constraints and conditions

- standards and regulations invoked

- dimensions of achievement and outcome

— criteria of conformance, correctness and
compliance

values, and thresholds

- statements of action and conduct

- required functions, performance, behaviour
or service levels

— definitions of interfaces, interaction, location
and connection

- conditions of acceptance, permissible excep-
tions and deviations

— conditions of change and variation
— definition of measures, indicators, limitations,
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WP Generic Work Generic Work Product Generic Work Product Typical
ID Product Class Description Characteristics
0.00 record Organize the - record identity or title

(lata an organi- :
ch - content, description and reason for record

fatl?nal eNUY _ swnership, origin and authorship
etains.

- practices, agreements, commitments and

OTE: . :
onsistent regulations applying to record
ith the - authorities and condition of storage, retrieval,

SO 9000- replication and deletion
series, the
purpose - ownership, origin and authorship
of a record is : _
o state — practices, agreements, commitments and
BT regulations applying to record

achieved or to - authorities and condition of storage, retrieval,

rovide evi-  replication and deletion
ence of

1 11 e

ey HHeS
performed

by an
organizational
entity.

C.2 Generic work products and specificjwork products

Specific work product tylpes are typically created by process owners and applied by process deployers
In Drder‘ﬂ) satisfy an outicome of a particular procdss purpose.

NOTE Generic work product types are included in the list for completeness.

WP ID Origin of WP Work Product Name Work Product Typical Characteristics



1.0 ISO/IEC/
IEEE 15289
1.01 New

.02 ISO/IEC/
IEEE 29119-3

1.03  ISO/IEC/
IEEE 29119-3

Object

Static analysis item

Test environment

Test item

© ISO/IEC 2015 - All rights reserved

Refer to C.1 for Generic Work Product typical character-

istics

- function and non-function of system and software
- customer requirements

- product specification

- software process and structure

- data type and structure

- storage or repository

- development environment

- working environment- hardware and software system

- installed system

- integrated system

- function and non-function of system and software
- customer requirements

- product specification

- regularity and standards

- software process and structure

- data type and structure

- storage or repository

- test tools

- test Environment
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WP ID Origin of WP Work Product Name Work Product Typical Characteristics
2.0 ISO/IEC/ Description Refer to C.1 for Generic Work Product typical character-
IEEE 15289 istics
2.01 ISO/IEC/ Test basis - product and project description
[EEE 29115-1 - product specification
- system and software structure
2.02 I1SO/ Traceability record(infor- |- mapping information between requirement, test case/
IEC 15504-5 mation) suite list, and coverage
- configuration information-
2.03 ISO/IEC/ Test condition - component or system under testing
[EEE 29113-1 - system function, transaction, attribute, parameter and
feature
- quality attribute
- software requirement
2.04 ISO/IEC/ Test coverage item - acceptance criteria
12128 2l - test conditions
- test objectives
- safety and security conditions
3.0 ISO/IEC/ Plan Refer to C.1 for Generic Work Product typical character-
IEEE 15289 istics
3.01 ISO/IEC/ Acquisition plan - what needs to be acquired
IEBE 15259 - approach for acquiring the product or service
- evaluation or supplier selection criteria
- acceptance strategy
3.02 SO/ Human resource manage- |- Human resource objectives / goals / policies
lBs it LS - Satisfaction of human resource needs such as skills,
competencies, etc.
- Human resource management
3.03 ISO/ Problem management plan |- problem resolution activities including identification,
IEC 15504-5 recording, description and classification
- problem resolution approach: evaluation and correc-
tion of the problem
- problem tracking
- any timing constraints
- mechanism to collect and distribute problem resolu-
tions
3.04 ISO/IEC/ Project management plan |- work breakdown structure
JE 8 b - task relationships/external dependencies
- achievement milestones
- organizational infrastructure
- procured items and services
- project review times/events
- reserves for risk management
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WPID
5.03

Origin of WP

1SO/
IEC 15504-5

Work Product Name

Field measure

Work Product Typical Characteristics

— attributes of system'’s operation at field locations, such
as field defects, performance against defined service
level measures, system ability to meet defined customer
requirements, support time required, user complaints
(may be third party users), customers requests for help,
performance trends, problem reports, enhancements

5.04

1SO/
IEC 15504-5

Process measure

requested

- measures related to the performance of a process,
such as size and number of work products produced,
adherence to the process, time needed to perform
process, effort needed to perform process, number of
defects related to the process

- measures the impact of process change

5.05

ISO/IEC/
[EEE 15289

Process description

- measures the efficiency of the process

— detailed description of the process / procedure
- process entry and exit criteria

- internal and external interfaces to the process
= Process medsures

— quality expectations

- functional roles and responsibilities

5.06

1SO/
IEC 15504-5

Project measure

- approved by authorised personnel

— appropriate to monitor key processes and critical
tasks of a project

— measures related to the project on project perfor-
mance against established plan, resource utilization
against established plan, time schedule against estab-
lished plan, process quality against quality expectations
and/or criteria, product quality against quality expec-
tations and/or criteria, highlight product performance
problems, trends, amount of work scheduled, actual

2.07

1SO/
IEC 15504-5

Quality measure

cost against tasks completed

— quality attributes of the work products defined, such
as functionality, reliability, usability, efficiency, main-

tainability, portability

5.08

1SO/
IEC 15504-5

Service level measure

ity and reliability
— quality attributes of the “"end customer” product qual-

- real time measures taken while a system is oper-
ational, it measures the system'’s performance or
expected service level

5.09

ISO/IEC/
[EEE 29119-3

Test measures

— things like capacity, throughput, operational perfor-
mance, operational service, service outage time, up
time, job run time

- test metrics

- quality metrics

- schedule of measures collection

- measure analysis procedure
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WPID | Origin of WP Work Product Name Work Product Typical Characteristics
6.08 ISO/IEC/ Test completion report - test completion criteria
12E8 22l - testing summary
- test measurement technique
6.09 ISO/IEC/ Test data readiness report |- status of each data requirement |
IEEE 29119-3
6.10 ISO/IEC/ Test environment readi- - status of each environment requirement
I[EEE 29119-3 |nessreport I e
6.11 ISO/IEC/ Test status report - planned cost, resources, schedule
[ 220 e e - actual cost against project plan
- actual or estimated labor costs
- actual or estimated material costs
- actual or estimated test costs
- actual measured achievement
- milestone completion
6.12 SO/ Training evaluation report |- Training effectiveness surveys
IEC 15504-5 - Training program performance assessment
— Analysis of training evaluation forms
7.0 ISO/IEC/ Request Refer to C.1 for Generic Work Product typical character-_
IEEE 15289 istics
7.01 [SO/IEC/ Change request - purpose of change
JEElE s - request status (new, accepted, rejected)
- requester contact information
- impacted system(s)
- impact to operations of existing system(s) defined
- impact to associated documentation defined
— criticality of the request, date needed by
7.02 ISO/ Customer request - request purpose
IEC 15504-5 - request status information
— priority, severity of a request
- customer information
- needed requirements/standards
— information sent with request
8.0 ISOLEC/ Specification Refer to C.1 for Generic Work Product typical character-
IEEE 15289 istics
8.01 ISO/IEC/ Organizational test speci- |- test policy
[EEE 29119-3 |fication - test strategy
| - test mission
- organizational test process
H-02 FSOAHES Regwlatorystandards leslandreswatorvy requirements
IEEE 29119-1
8.03 New Static analysis environ- - static analysis tool(s)

ment requirements
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WP ID Origin of WP Work Product Name Work Product Typical Characteristics
8.04 New Static analysis methods - rule definition mechanism
and rules _rule sets
- analysis tool operation
- analysis techniqueuch as semantic analysis, cyclomatic
complexity, rule checking, etc.
8.05 ISO/IEC/ Test case - pre-conditions
IEEE 29119-3 - Input
- execution conditions
- expected results
- specific test coverage items
8.06 ISO/IEC/ Test data requirements - test data type
1328 220 e - test data conditions
- input and output data
- data parameter
- data storage
8.07 ISO/IEC/ Test design specification |- test case
IEEE 29119-3 - test sat
- test feature
- test method
8.08 ISO/IEC/ Test design techniques - test design
IEEE 29119-3 - test procedure
- test technique model
8.09 ISO/IEC/ Test environment require- |- test environment
IEEE 29119-3 |ments _test data
- communication plan with related team
- test automation requirement
8.10 ISO/IEC/ Test set - test case sequence
e - test case assemble technique
9.0 ISO/IEC/ Record Refer to C.1 for Generic Work Product typical character-
IEEE 15289 istics
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WP ID

Drigin of WP

Work Product Name

Work Product szical Characteristics

9.08

1SO/
IEC 15504-5

Work product distribution
register

- list of current list of receivers and their delivery
address

- media expected for delivery (manual, CD-ROM, email,
etc.)

9.09

IS0/
IEC 15504-5

Assessment data

- objective evidence gathered
- rationale for the attribute achievement ratings
- set of process profiles resulting from the assessment

- identification of any additional information collected
during the assessment that was identified in the assess-
ment input to support process improvement or process
capability determination

910

1SO/
IEC 15504-5

Benchmarking data

- results of measurement of current performance that
allow comparison against historical or target values

- key goals / process / product / market need criteria
and information to be benchmarked

9.11

1SO/
IEC 15504-5

Customer satisfaction data

- levels of customer satisfaction with products and
services

- results of applying field measures

- results of customer satisfaction survey

- interview notes

- meeting minutes from customer meetings

9.12

1SO/
IEC 15504-5

Process performance data

- appropriate to compare process performance against
expected values

- records, such as meeting minutes, change records,
quality records

- data on resource usage, process adherence, extent
to which quality criteria are met, extent to which task
completion criteria are met

9.13

9.14

1SO/IEC/
IEEE 29119-3

1SO/IEC/
IEEE 29119-4

Test data

Test feature set

- test item
- storage environment
- creation and distribution schedules

- data type & size

- test requirement
- test items

- test feature set management pI’DCEdUFE‘

9.15

1SO/
IEC 15504-5

Tracking system

- record customer and process owner information

- record related system configuration information

- record information about problem or action needed
- record proposed resolution or action plan

- provide management status information

- Information is available to all with a need to know

- Integrated change control system(s) / records
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Annex D
(informative)

Additional processes

D.1 Static testing process group

D.1.1 STATI1

Software review process

Reviewing to check testability and deriving test cases during the course of review is core part of
software testing. The Software Review Process is directly from the “SUP.4 Joint review” process areas

Process ID

4
} i g

STAT.1

Process name

Process purpose

Software review process

The purpose of the software review process is to maintain a common understanding
with the stakeholders of the progress against the objectives of the agreement and what
should be done to help ensure development of a product that satisfies the stakeholders.

SQFTIM B s O & 1113 A0 ftechn 5 --__.ng_.--:

Process
outcomes

b ki

throughout the life of the project.

As aresult of successful implementation of the software review process:

a) management and technical reviews are held based on the needs of the project;

b) the status and products of an activity of a process are evaluated through review activ-
ities;

c) review results are made known to all affected parties;

d) action items resulting from reviews are tracked to closure; and

e) risks and problems are identified and recorded.

ment and technical reviews, based on the needs of the project. [Outcome: a]

STAT.1.BP.2: Prepare review,. Collect, prepare and distribute review material as appro-
priate in preparation for the review. [Outcome: aj

STAT.1.BP.3: Conduct reviews. Conduct joint management and technical reviews.
Record the review results as planned. [Outcome: b

STAT.1.BP.1: Identify reviews. Identify the schedule, scope and participants of manage-

Base practices

~ £E ol
it =1
ET.&T 1 BPE: Natarmine actinone for review racitlie Analuza review renart- idantifiz and
[ =i _§ - = S = e A e e L BL RN R e B F LN A B B W L W LR A RS 4 K I.HJ.J [ = e W e WW J.'l-l_rl'\.ﬂ'l. 'l-|| el N B & l..]' EA R LA

actions. [Out¢ome: e}

STAT.1.BP6:[Track actions for review redults. Track actions for resolultion of identified

[Outcome: d]

record the problems; propose resolution(s) for the review results; determine priority for



Inputs
No Name

5.07 Quality measure
3.06 Quality plan
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Work products

Outcome No

d
a, b

Qutputs

Name

OQutcome
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Work products
Inputs Outputs

No Name Outcome No Name Qutcome

3.07 |Review plan a,b |

6.04 |Incident report b 6.04 |Incident report C, e

9.02 |Progress status record b

9.03 |Review record b 9.03 |Review record a,b,cde
D.1.2 STAT.2 Static analysis process

Static analysis has been widely adopted in industry as one of the major practices detecting defects in an

efficient manner.

NOTE
stated in ISO/IEC 33004.

This process description fulfills the requirements for a process to be included in a PRM and PAM as

Process |ID

STAT.2Z

Process name
Process purpose

| Static analysis process

The purpose of the static analysis process is to identify all test items, define the static

analysis method, perform the static analysis and report the outcomes

Process
outcomes

As aresult of successful implementation of the static analysis process:
a) the static analysis items are selected;

b) the static analysis method is chosen;

c) if appropriate, the static analysis rules are selected;

d) he tools and environment are ready;

e) he static analysis is performed;

f) the static analysis results are recorded;

Base practices

NOTE Incidents are resolved as part af the Incident Rppnrfing Process

STAT.2.BP1: Select test items for static analysis. Select the artefacts that constitute
the test item for static analysis based on the strategy defined in the test plan (e.g. test
completion criteria, features to be tested). Identify resource skills, training needs and
availability to undertake the scheduled analysis [Outcome: a]

NOTE Selection result can be documented as a separate document or inside the
Sub-process Test Plan for static testing.

STAT.2.BP2: Select static analysis method and if appropriate the rules. Select the
rules to support the static analysis which are specified in the test plan. [Outcome: b]

STAT.2.BP3: Set-up tools and environment. Identify, procure and set up any require-
ment for tools needed to support static analysis. [Outcome: |

STAT.2.BP4: Execute static analysis. Undertake the analysis of the test item using
specified rules and tools as documented in the test. [Outcome: d]

STAT.2.BP5: Record analysis outcome. Record the result of static analysis under-
taken; results should include details of rules applied and where the rule has been
broken[Outcome: e]

STAT.2.BP6: Record issues. Pass the recorded issues (potential incidents) to the Inci-

dentReporting Process{outeome—H

Workproduct

products
Hrpttes Butpts
Moy Matme Euteome ey Parre Eateome
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Work products

Inputs Outputs
3.05 Project test plan a, e
3.08 Test plan a,e
1.01 Static analysis item e 1.01 Static analysis item a
8.04 Static analysis methods 8.04 Static analysis methods h,c.e
and rules and rules
8.03 Static analysis environ- 8.03 Static analysis environ- d
ment requirements ment requirements
I 16.06 ___|Static analysis environ- | d
ment readiness report
9.04 Static analysis result f

6.04 Incident report

FAT e gl lati

report
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Annex E
(informative)

Management support processes

Within the PRM for software testing (ISO/IEC/IEEE 29119-2) the scope is on test processes only.
However, developing the necessary testing skills, defining the appropriate test metrics and properly
handling problems reports are crucial to the success of a test project. Therefore these additional
management support processes (Skill development process, Problem resolution management process,
Measurement process) should be considered in a process assessment. The three processes had already
been defined in ISO/IEC 15504-5 and there is no need to redefine them. For the convenience of the
assessor the three defined processes are added to complete the PAM for software testing.

E.1 Organizational test process group

E.1.1 OT.2 Skill development (training) process

Skill development (training) is crucial process for performing testing related roles and tasks
continuously and effectively within the organization. This process is taken directly from the “RIN.2
Training” process areas of PAM, ISO/IEC 15504-5.

Process ID OT.2
Process name Skill development (training) process
Process The purpose of the training process is to provide the organization and project with indi-
purpose viduals who possess the needed skills and knowledge to perform their roles effectively.

As aresult of successful implementation of training process:

a) training is developed or acquired to address the organization and project training

Process
needs: and

outcomes
b) training is conducted to ensure that all individuals have the skills required to perform
their assignments, using mechanisms such as training strategies and materials.
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Base practices

OT.2.BP1: Develop a strategy for training. Develop a strategy for training including
how the training needs will be identified, how the needed training will be developed or
acquired, and how the training will be performed. [QOutcome: a]

OT.2.BP2: Identify needs for training. Identify and evaluate skills and competencies to
be provided or improved through training. [Outcome: aj

OT.2.BP3: Develop or acquire training. Develop or acquire training that addresses the
common training needs. [Outcome: aj

NOTE Training may include objectives, syllabus, material and other training resources.

OT.2.BP4: Prepare for training execution. Identify and prepare the execution of train-
ing sessions, including the availability of the training materials and the availability of
personnel to be trained. [Outcome: 3|

perform their roles. [Outcome: b]

OT.2.BP6: Maintain staff training records. Maintain adequate records of the training
completed by the staff. [Outcome: b]

I b traini on. including o luation of traini il [C ]

OT.2.BP5: Train personnel. Train personnel to have the knowledge and skills needed to

Work products
Inputs Qutputs
No Name Qutcome No Name Qutcome
5.01 Training material b 5.01 Training material a
3.01 Acquisition plan a
3.02 Hummam resource a
management plan
3.09 Training plan b 3.09 Training plan 3
4.03 Personnel policy a
9.07 Training record b
6.03 Human resource needs a
analysis
6.12 Training evaluation report b
4.06 Training strategy b 4.06 Training strategy a

Problem resolution

E.2.1 TM.4 Problem resolution management process

anagement is an integral process with testing processes to improve software

quality, Without proper defe age and resolution, improving the actual qus pf the te 2mMS 1S N
possible. The problem resolution management process is directly from the “SUP.9 Problem resolution
management” process areas of PAM, ISO/IEC 15504-5.

Process ID

Process name

Process purpose

TM.4
Problem resolution management

The purpose of the problem resolution management process is to ensure that all discov-
ered problems are identified, analyzed, managed and controlled to resolution.
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Process
outcomes

As aresult of successful implementation of the problem resolution management process:
a) a problem management strategy is developed;

b) problems are recorded, identified and classified;

c) problems are analyzed and assessed to identify acceptable solution(s);

d) resolution is implemented;

e) problems are tracked to closure; and

f) the status of all problem reports is known.

NOTE Problem resolution management may initiate a change request.

Base practices

TM.4.BP1: Develop problem resolution strategy. Determine the problem resolution
strategy for ensuring that problems are described, recorded, analyzed, and corrected.
[Outcome: a]

TM.4.BP2: Identify and record the problem. Each problem is uniquely identified, and
recorded. [Outcome: b]

TM.4.BP3: Provide initial support and classification. Provide initial support and
feedback on reported problems and classify problems according to the severity. [Out-
come: b

NOTE Classification of problems may be in terms of criticality, urgency, relevance etc.

TM.4.BP4: Investigate and diagnose the cause of the problem. Analyze problems in
order to identify the cause of the problem. [Outcome: c]

NOTE A problem may be a known error or may impact application installed on multiple
platforms.

TM.4.BP5: Assess the impact of the problem to determine solution. Assess the
impact of the problem to determine appropriate actions, and to determine and agree on
a solution. [Outcome: c]

TM.4.BP6: Execute urgent resolution action, where necessary. If the problem
warrants immediate resolution pending an actual change, it obtains authorization for
immediate fix. [Outcome: d]

TM.4.BP7: Raise alert notifications, where necessary. If the problem is of high

pending a fix or change. [Outcome: d, f]

TM.4.BP8: Implement problem resolution. Implement problem resolution actions to
resolve the problem and review the implementation. [Outcome: d]

come: €]

TM.4.BP10: Track problem status. Track to closure the status of identified problems.

[ﬂuh‘nmp* e F]

severity and impacts other systems or users, an alert notification mav need to be raised,

Work products

Inputs 1 Outputs
No Name Outcome No Name Outcome
3.03 Problem management plan a
9.01 Problem record C 9.01 Problem record C
7.01 Change request b

9.15 Tracking system d,ef
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6.01 Analysis report C
6.02 Evaluation report C

6.05 Problem status report f
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E2.2 TM.5 Measurement Process

Measurement is an integral process with testing processes to continuously improve the quality of the
test items and testing processes. This process is directly from the “MAN.6 Measurement” process areas

Process |ID

B e e e e

TM.5

Process name

Process purpose

Measurement process

The purpose of the measurement process is to collect, analyze, and report data relating
to the products developed and processes implemented within the organizational unit,

Process
outcomes

to support effective management of the processes, and to objectively demonstrate the
quality of the products.

As a result of successful implementation of the measurement process:

a) the information needs of technical and management processes are identified;

developed;
b) an appropriate set of measures, driven by the information needs are identified and/or

¢) measurement activities are identified and planned;
d) the required data are collected, stored, analyzed, and the results interpreted;

e) information products are used to support decisions and provide an objective basis for
communication;

Base practices

f) the measurement process and measures are evaluated; and
g) mprovements are communicated to the measurement process owner.

TM.5 .BP.1: Develop a measurement strategy. Define an appropriate measurement
strategy to identify, perform and evaluate measurement activities and results, based on
organizational and project needs. [Outcome: a, c]

TM.5 .BP.2: Identify measurement information needs. Identify the measurement infor-
mation needs of organizational and management processes. [Outcome: aj

TM.5 .BP.3: Specify measures. Identify and develop an appropriate set of measures based
on measurement information needs. [Outcome: b

TM.5 .BP.4: Collect and store measurement data. Identify, collect and store measure-
ment data, including context information necessary to verify, understand and evaluate
data. [Outcomes c, d|

TM.5 .BP.5: Analyze measurement data. Analyze and interpret measurement data, and
develop information products. [Outcome: d]

rate and current measurement information products accessible for any decision-making
and communication processes for which it is relevant. [Outcome: €]

TM.5 .BP.7: Communicate measurement results. Disseminate measurement information

priateness for intended use. [Outcome: e]

TM.5 .BP.8: Evaluate and communicate information products and measurement
activities to process owners. Evaluate information products and measurement activities
against the identified information needs and measurement strategy, identify potential

o the PIOCCSs OWIICT S,

[Outcome: f, g]
TM.5 BP.6: Use measurement information prod

et

products to all parties who will be using them and collect feedback to evaluate the appro-



improvements in measurements, and communicate any identified potential improvement

Work products
Inputs Outputs

No Name Outcome No Name Outcome

9.09 Assessment data f,g
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Work products

Inputs Outputs
No Name Outcome No Name Outcome
9.10 |Benchmarking data d, e f 9.10 |Benchmarking data d,ef
9.11 |Customer satisfaction d 9.11 [Customer satisfaction data d
data
9.12 |Process performance data d 9.12 |Process performance data d
5.02 |Customer satisfaction d, e 5.02 [Customer satisfaction d, e
SUurvey SUrvey
5.03 |Field measure b, d 5.03 |Field measure b, d
5.04 |Process measure d 5.04 |Process measure d
5.06 |Project measure d 5.06 [Project measure d
5.07 |Quality measure d 5.07 |Quality measure d
5.08 |Service level measure d 5.08 [Service level measure d
4.04 [Quality policy d
5.05 |Process description a,cf 5.05 |[Process description a,cf
9.01 |Problem record f
7.02 |Customer request a,b
9.08 |Work product distribution e
register
6.01 |Analysis report d, e
6.02 |Evaluation report d, e
9.12 [Process performance data d
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or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright,
Designs

and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means - electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices(@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

~making excellence a habit’



