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ISO/IEC 1550

Foreword

ISO

4-3:2004(E)

(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 T
techn

Intern

The fnain task of the joint technical committee is to prepare International Standards. Draft

Stand
as an

Atten
rights

ISO/I

Subcommittee SC 7, Software and system engineering.

blogy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives,

ards adopted by the joint technical committee are circulated to the national’bodies for votin
International Standard requires approval by at least 75 % of the member bodies casting a

ion is drawn to the possibility that some of the elements of this.document may be the sub
ISO shall not be held responsible for identifying any or all sugh‘patent rights.

FC 15504-3 was prepared by Joint Technical CommitteeyISO/IEC/TC JTC 1, Informatio

on-governmental, in liaison with ISO and IEC, also take part in the work. In the field_¢f information

Part 2.
International
p. Publication
ote.

ject of patent

n technology,

This first edition cancels and replaces ISO/IEC TR 15504-4:1998 and ISO/IEC TR 15504-6:1998, which have

been

ISO/I
asseq

— Rart 1: Congepts and vocabulary

— Rart 5: Ah.exemplar Process Assessment Model

technically revised.

FC 15504 consists of the following parts,\under the general title Information technolog
sment:

art 2: Performing an assessment
art 3: Guidance on performing,an assessment
art 4: Guidance on use for process improvement and process capability determination

bllowing parts are-in_preparation:

The complete series will replace ISO/IEC TR 15504-1 to ISO/IEC TR 15504-9.

y — Process

© ISO/IEC 2004 — All rights reserved
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Introduction

This part of ISO/IEC 15504 assumes familiarity with the normative part of the standard. It is primarily
addressed to the competent assessor and other people, such as the sponsor of the assessment, who need
guidance on ensuring that the requirements for performing an assessment have been met. It will also be of
value to developers of assessment methods and of tools to support an assessment.

ISO/IEC 155(4-1 will provide a general introduction to the concepts of process assessment and a glosséry for
assessment rfelated terms.

ISO/IEC 155(4-2 sets out the minimum requirements for performing an assessment that ensure consigtency
and repeatabjlity of the ratings. The requirements help to ensure that the assessment output)is self-congistent
and provides |evidence to substantiate the ratings and to verify compliance with the requirements.
ISO/IEC 155(4-2 defines the Measurement Framework for process capability and the requirements for:
a) performirjg an assessment;

b) process reference models;

c) process @ssessment models;

d) verifying gonformity of process assessment.

This part of ISO/IEC 15504 provides guidance for interpreting the minimum requirements for performihg an
assessment. [t also provides guidance on:

— the nature of the measurement framework;

— the role and function of process reference’models;

— the requirements for and selection of a process assessment model;
— the seleqtion and use of assessment tools;

— criteria for assessor compeétence; and

— verificatipn of conformity of process assessment.

ISO/IEC 155043 incorporates, as Annex A, an exemplar documented assessment process.

Process assessment, as defined in this International Standard, is based on a two dimensional model
containing a process dimension and a capability dimension. The process dimension is provided by an external
process reference model, which defines a set of processes characterized by statements of process purpose
and process outcomes. The capability dimension consists of a measurement framework comprising six
process capability levels and their associated process attributes.

The assessment output consists of a set of process attribute ratings for each process assessed, termed the
process profile, and may also include the capability level achieved by that process.

Process assessment is applicable in the following circumstances:

a) by or on behalf of an organization with the objective of understanding the state of its own processes for
process improvement;

vi © ISO/IEC 2004 — All rights reserved
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b) by or on behalf of an organization with the objective of determining the adequacy of its own processes for
a particular requirement or class of requirements;

c) by or on behalf of an organization with the objective of determining the adequacy of another
organization’s processes for a particular contract or class of contracts.

As described in ISO/IEC 15504-4, process assessment is an activity that can be performed either as part of a
process improvement initiative or as part of a capability determination approach. The formal entry to the
assessment process occurs with the compilation of the assessment input, which defines the purpose of the
assessment (why it is being carried out), the scope of the assessment, what constraints apply to the
assessment and any additional information that needs to be gathered. The assessment input also defines the
responsibili i ies | he necessary
compgtence and skills oversees the assessment. Assessors may be from within the organizatign, external to
anization or a combination of both.

An agsessment is carried out against a defined assessment input utilizing conformant)proces$ assessment
mode|(s) related to one or more conformant or compliant process reference~models. ISQ/IEC 15504-5
conta|ns an exemplar process assessment model that is based upon the process-reference mogel defined in
Annex F of ISO/IEC 12207:1995/Amd 1:2002.

© ISO/IEC 2004 — All rights reserved vii
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Information technology — Process assessment —

Part 3:
Guidance on performing an assessment

1 cope

This part of ISO/IEC 15504 provides guidance on meeting the minimum set of reGuirements for performing an
assegsment contained in ISO/IEC 15504-2.

It provides an overview of process assessment and interprets the requirements through thg provision of
guidahce on:

a) rforming an assessment;

b) the measurement framework for process capability;

c) process reference models and process assessment models;
d) sglecting and using assessment tools;

e) competency of assessors;

f)  wverification of conformity.

This qocument uses the following schema: the text inside a box is quoted from the normative ISQ/IEC 15504-2

and the text following a box (is,"guidance about the normative text. If the quoted text inclufles a clause
refergnce, it is understood that ISO/IEC 15504-2 should be referred to.

2 ormative references

The following( referenced documents are indispensable for the application of this documenpt. For dated
refergnces,<only the edition cited applies. For undated references, the latest edition of the referenced
docurpent\(including any amendments) applies.

ISO/IEC 15504-2:2003, Information technology — Process assessment — Part 2: Performing an assessment

ISO/IEC TR 15504-9, Information technology — Software process assessment — Part 9: Vocabulary")

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC TR 15504-9 apply.

1) A revision of this document is in preparation under the following reference: ISO/IEC 15504-1.

© ISO/IEC 2004 — All rights reserved 1
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4 Overview of Process Assessment

4.1

Introduction

Process assessment is undertaken to understand the capability of an Organizational Unit's current processes.
Process assessment may encompass all or a subset of the processes (e.g. project management,

development,

maintenance, configuration management) used by an organization.

Process assessment is performed by one or more assessor(s), one of them (the competent assessor) being
responsible for assuring conformity of the assessment to the requirements in ISO/IEC 15504-2.

The assessn
upon a Prod
describes thdg
indicators ne

There is a s
implemented

Process attri
provide a ra
measurable ¢

ent of the Organizational Unit's processes is made utilizing a Process Assessment Model
ess Reference Model (e.g. ISO/IEC 12207:1995/Amd 1:2002). A Process Reference
processes in terms of purpose and outcomes. A Process Assessment Model provides de
essary to assess the achievement of the process attributes.

et of 9 process attributes applicable to any process and characterizing, the capability
process. They are defined in ISO/IEC 15504-2.

ional route for improvement of each individual process. Eachprocess attribute repre

business goa

s of the organization.

The fundamental assessment output consists of up to nine process<attribute ratings (referred to as a pr
profile) for each process assessed.

4.2 Asse

An assessm
assessment

requirements
these elemer

ment process

bnt must be conducted according to a ‘decumented process that is capable of meetin
purpose. The key elements of a documented assessment process are closely tied f
for performing an assessment, definéd in Clause 4 of ISO/IEC 15504-2. A brief overvi
ts is given in the next section while 'more details on interpreting the activities for performi

assessment gre given in Clause 5 of this part of the standard. Note, however, that the guidance provided

not constitute
requirements

in ISO/IEC 15504-2 and te' provide a starting point for selecting or creating a docum

assessment process.

The documer

ted assessment_process is the set of instructions for conducting the assessment. A docum

assessment process addresses' the following aspects of the conduct of an assessment:

defining

the inputs<io an assessment such as purpose, scope, constraints and the identity

conformant Process Assessment Model to be used;

pased
Model
tailed

of an

putes are grouped into capability levels that define an ordinal scale-of process capability and

sents

haracteristics which support achievement of the process purpose and contribute to meeting the

pCess

g the
o the
ew of
ng an
does

a complete, documented assessment process. Its purpose is to provide help in interpreting the

ented

ented

pf the

defining

eyroles and responsibilities;

assessm

ent results;

recording of assessment outputs.

providing guidance for planning, data collection, data validation, process attributes rating and reporting of

Clause 5 provides guidance on requirements for the assessment process and 11.3 provides guidance on
verifying conformity of process assessments. In addition, Annex A provides an exemplar documented
assessment process.

© ISO/IEC 2004 — All rights reserved
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4.3 Measurement Framework for Process Capability

The Measurement Framework defines a six point ordinal scale of increasing process capability ranging from a
process which is not capable of achieving its purpose (process capability level zero) to a process which
optimizes its performance (process capability level 5). Each process has a set of process attribute ratings that
constitute the process profile. Process attribute ratings are expressed using the process attribute scale as
defined in ISO/IEC 15504-2. The process capability level model is described in terms of the process attribute
ratings that must be achieved in order to achieve a particular level. Clause 6 provides guidance on the
Measurement Framework for process capability.

4.4 Process Reference Model

A Prdcess Reference Model describes a set of one or more processes in terms of purpese Lnd expected
outcomes.

The purpose describes the high-level objectives that the process should achieve “while the associated
outcomes are the expected results of a successful enactment of the process., The purpose $tatements in
conjupction with the outcomes describe what to achieve, but do not prescribe how-the process should achieve
its objectives. Clause 7 provides guidance on Process Reference Models and 11.1 provides|guidance on
verifylng conformity or compliance of Process Reference Models.

Annex F of ISO/IEC 12207:1995/Amd 1:2002, as well as ISO/IEC 15288, provide Process Refergnce Models.

4.5 |Process Assessment Model

A Prdcess Assessment Model as defined in this International Standard is one that meets the [requirements
specified in ISO/IEC 15504-2. In summary, a conformant Process Assessment Model is one:

— that is suitable for the purpose of process assessment;

hose relevant elements are mapped-to the processes described in a selected conformant Process
eference Model(s), and to the relevantprocess attributes defined in ISO/IEC 15504-2;

s

— tihat is base upon a set of indicators for use during an assessment to gather the information about
rocesses and process attributes;

— tihat has a formal and,verifiable mechanism for expressing the information gathered using the Process
Assessment Model irtesprocess attribute ratings as defined in ISO/IEC 15504-2.

Clause 8 providesyguidance on Process Assessment Models and 11.2 provides guidance| on verifying

confofmity of Process Assessment Models. The model in ISO/IEC 15504-5 is an exemplar Process
Assegsment Model based on the Process Reference Model defined in ISO/IEC 12207:1995/Amd| 1:2002.

4.6 |Assessment Tools

In any assessment, data will need to be collected, recorded, stored, collated, processed, analysed, retrieved
and presented. This may be supported by various tools. For some assessments, the support tools may be
paper-based (forms, questionnaires, checklists, etc.). In some cases the volume and complexity of the
assessment information may result in the need for computer-based support tools.

Regardless of the form of the supporting tools, their objectives are:

— to help an assessor perform an assessment in a consistent and reliable manner, reducing subjectivity and
contributing to the achievement of valid, useful and comparable assessment results;

— to perform the assessment more efficiently.

© ISO/IEC 2004 — All rights reserved 3
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In order to achieve these objectives, the tools need to make a Process Assessment Model and its indicators

accessible to

the assessors.

Clause 9 provides guidance on selecting and using assessment tools.

4.7 Competency of assessment team

Assessments

are performed by individuals:

with an adequate mix of education, training and experience on relevant processes,

who haV
activities

who hav

The compete
responsibilitig

The compete

Clause 10 provides guidance on competency of assessors.

4.8 Assessment approaches

4.8.1 Self-3
A self-assess
a self-assesy
team.

4.8.2

An independ
independent
example, by
functioning p

Organizational Unit being assessed.

Independent assessment

e access to appropriate documented guidance on how to perform the defined asses

b the competencies to use the tools chosen to support the assessment.

hcy of team members should be verified by the competent assessor before_ assigning role
s for performing the assessment.

ncy of the competent assessor will be verified by the sponsor.

ssessment

ment is carried out by an organization to assess.the capability of its own process. The spor
ment is normally internal to the Organizational Unit as are the member(s) of the asses

Ent assessment is an assessment conducted by an assessment team whose member(
pf the Organizational Unit-being assessed. An independent assessment may be conducte

operly; the assessmént sponsor will belong to the same organization but not necessarily

The sponsor
acquirer wh

independence, however, may vary according to the purpose, scope and context of the assessment.

In the case of af external assessment sponsor, mutual agreement between the assessment sponsor a
assessed organisation is assumed

of an assessment may be external to the Organizational Unit being assessed, such
wishes <to-"have an independent determination of process capability. The degr

sment

s and

sor of
sment

5) are
d, for

an organization on its own behalf as independent verification that its assessment progfam is

to the

0S an
pe  of

r||d the

4.9 Success factors for process assessment

The following

491

factors are essential to a successful process assessment.

Commitment

The commitment of the sponsor is essential to ensuring that the assessment objectives are met. This
commitment requires that the necessary resources, time and personnel are available to perform the
assessment. The competent assessor will confirm the sponsor's commitment to proceed with the assessment.

© ISO/IEC 2004 — All rights reserved
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4.9.2 Motivation

The attitude of the organization's management has a significant influence on the outcome of an assessment.
The organization's management, therefore, needs to motivate participants to be open and constructive.
Process assessments focus on the process, not on the performance of Organizational Unit members
implementing the process. The intent is to make the processes more effective in support of the defined
business goals, not to allocate blame to individuals.

Providing feedback and maintaining an atmosphere that encourages open discussion about preliminary
findings during the assessment helps to ensure that the assessment output is meaningful to the
Organizational Unit. The organization needs to recognize that the participants are a principal source of

know dgn and nylnprinnr*p abaout the process and that ’rhny are in 3 gnnd anifinn to_ide tify potential
weakhpesses.

4.9.3| Confidentiality

Respegct for the confidentiality of the sources of information and documentation gathered during gssessment is

esser
shoul

tial in order to secure that information. Where interviews or discussions_are employed,

consideration

] be given to ensuring that participants do not feel threatened or™have any concefns regarding

confidentiality. Some of the information provided might be proprietary to thé Qrganizational Unit.|lt is therefore
important that adequate controls are in place to handle such information:

4.9.4| Relevance

The Qrganizational Unit members should believe that the asséssment will result in some benefits that will
accrue to them directly or indirectly.

4.9.5| Credibility

The gponsor, the management and the staff ofsthe Organizational Unit should all believe that th¢ assessment
will de¢liver a result which is objective and issfepresentative of the assessment scope. It is impI)rtant that all
parties can be confident that the assessor§’have adequate assessment experience, are sufficigntly impartial
and have an adequate understanding of the Organizational Unit and its business to conduct the gssessment.

5 Guidance on Requirements for Performing an Assessment

5.1 (General

The fequirements_for- performing an assessment defined in ISO/IEC 15504-2 aim at achiev|ng a greater
degree of uniformity in the approach to process assessment, so as to maximize the reliabilify of different
approaches and)provide a degree of comparability between the results of different assessments| It may make
sensg to verify the requirements prior to and during the course of the assessment so that corrgctive actions
can ofcur.

5.2 The assessment process activities

The assessment shall be conducted according to a documented assessment process that is capable of
meeting the assessment purpose.

[ISO/IEC 15504-2, 4.2.1]

© IS0/

IEC 2004 — All rights reserved
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This clause addresses two different aspects of process assessment:

— The documented assessment process shall be capable of meeting the assessment purpose;

— The assessment shall be conducted in accordance with the documented assessment process.

The assessment purpose is defined as one of the assessment inputs [ISO/IEC 15504-2, 4.4.2 b)]; this

International Standard defines assessment purpose as “a statement, provided as part of the assessment input,
which defines the reason for performing the assessment.”

5.21

The documented assessment process shall contain at minimum the following activities:
a) Planning A plan for the assessment shall be developed and documented, including’at minimum:
1) thelrequired inputs defined in this part of ISO/IEC 15504;
2) thelactivities to be performed in conducting the assessment;
3) thelresources and schedule assigned to these activities;
4) thelidentity and defined responsibilities of the participatits‘in the assessment;
5) thelcriteria to verify that the requirements of this Intérnational Standard have been met;
6) a description of the planned assessment outputs.

[ISO/IEC 15504-2, 4.2{2 a)]

The activities|to be performed will be determined by the chosen documented assessment process tailofed as
necessary.

The resourcel and schedule depend strongly on information contained in the assessment input such as scope
and purpose pf the assessment. This information should be reviewed thoroughly before planning. Timing and
resource needs may change during the process assessment activities. Monitoring and corrective actipns to
maintain schgdule and resources should be one of the planned activities.

In the first yersion’ of the plan some information may be missing or not available (e.g. identity |of all
participants).| As“process assessment activities progress, the plan will be updated with the necgssary
information.

Clause 11 provides guidance on the criteria to verify that the requirements of this International Standard have
been met.

The assessment output that will be delivered to the assessment Sponsor will be identified and briefly
described. The minimum output required is the assessment record. Any additional information [as indicated by
ISO/IEC 15504-2, 4.5.2 )] will need to be defined in the plan.

6 © ISO/IEC 2004 — All rights reserved
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5.2.2 Data collection

b) Data Collection Data required for evaluating the processes within the scope of the assessment [see
4.4.2 c)] and additional information [see 4.4.2 j)] shall be collected in a systematic manner, applying at
minimum the following:

1) the strategy and techniques for the selection, collection, analysis of data and justification of the
ratings shall be explicitly identified and shall be demonstrable;

2) correspondence shall be established between the organizational unit’s processes, specified in the
assessment scope. and the elements in the Process Assessment Model:

B) each process identified in the assessment scope shall be assessed on the basis|of objective
evidence;

1) the objective evidence gathered for each attribute for each process assesséd shall bg sufficient to
meet the assessment purpose and scope;

b) the identification of the objective evidence gathered shall be recorded and maintaingd to provide
the basis for verification of the ratings.

[ISO/IEC 1550¢-2, 4.2.2 b)]

Data [collection may be performed in various ways such”/as interviews, questionnaires, disgussions and
artefdct review. Before starting data collection, the Organizational Unit's processes should be nmpapped to the
processes defined within the Process Assessment Model.

The sampling mechanism should ensure that the set of processes selected is appropriate to th¢ assessment
purpase. The sampling information and rationale should be retained.

The information gathering may be organized as part of a monitoring or reporting mechanism uged by one or
more [projects. Alternatively, information collection may be automated or semi-automated through the support
of a tpol. A tool could be used eantinuously throughout the life cycle, for example, at defined milestones to
measpre adherence to the pracess, to measure process improvement progress, or to gather information to
facilitate a future assessment:

5.2.3| Data validation

c) Data Validation The data collected shall be validated to:

1) confirm that the evidence collected is objective;

P)\.vensure that the objective evidence is sufficient and representative to cover the scope land purpose
of the assessment;

3) ensure that the data as a whole is consistent.

[ISO/IEC 15504-2, 4.2.2 ¢)]

The data collected should accurately represent the processes assessed. Validation of this data should include
assessing whether the sample size chosen is representative of the processes assessed.

© ISO/IEC 2004 — All rights reserved 7
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The following mechanisms are useful in supporting data validation:

— comparing results to those from previous assessments for the same Organizational Unit;

— looking for consistencies between connected or related processes;

— feedback sessions of preliminary findings to the Organizational Unit.

Some data validation may take place during the data collection phase, as data is gathered and evaluated.

If validation cannot be achieved, the circumstance should be clearly stated in the process assessment output
together with arisk allaiyaia associatedwith putcllt;di tackof vaiidity oftheresuits:

5.2.4 Procgss attribute rating

d) Process attribute rating A rating shall be assigned based on validated data for each-process attrifjute.

1) the|set of process attribute ratings shall be recorded as the process lprofile for the dgfined
orgpnizational unit;

2) durlng the assessment, the defined set of assessment indicators incthe Process Assessment Model
shall be used to support the assessor’'s judgement in rating process attributes in order to prpvide
the|basis for repeatability across assessments;

3) theldecision-making process that is used to derive ratingjudgements shall be recorded;

4) tradeability shall be maintained between an attribite rating and the objective evidence used in
detérmining that rating;

5) for pach process attribute rated, the relationship between the indicators and the objective evidence
shdll be recorded.

[ISO/IEC 15504-2, 4.212 d)]

Rating is espentially based on assessor's judgement and relies on validated objective evidence| This
judgement should take into account‘assessment purpose and assessment context.

When the rajing elementstof. the Process Assessment Model used are different from the defined prpcess
attributes (ISP/IEC 15504-2, Clause 5), then these ratings should be translated according to the mechahisms
defined in thg Process Assessment Model (see 8.1.3).

Attribute ratings/should be validated and recorded, ensuring that each rating record can be uniquely ideptified
and traced tq the”process to which it relates. A rating is assigned for each process attribute and the [set of
process attribute ratings is provided as the process profile of the assessed Organizational Unit. Each process
attribute is rated based on validated objective evidence gathered using assessment indicators provided by the
Process Assessment Model.

In deciding the rating for each attribute assessed, it is desirable to have the maximum agreement among the
assessors. If the agreement is not unanimous then rules must be set for the decision making process (e.g.
consensus, majority vote, etc.). The agreed rule should be recorded.

The process profile should be presented in form(s) that allow straightforward interpretation of their meaning
and value. The requirements for constructing a Process Assessment Model ensure that the indicators are
traceable to the statements of process purpose and outcomes in the Process Reference Model and to the
process attributes in ISO/IEC 15504-2, Clause 5. In this clause, further traceability is required between
attribute ratings and the objective evidence used. This is required in order to justify the assessor's judgements
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and provide the basis for repeatability. In other words, a third party verification or repetition of the rating, could
trace all the evidence associated to an attribute rating and presumably would arrive at the same results.
Furthermore, in order to facilitate this traceability and in order to provide confidence on the effective presence
of an indicator, it is required that, for each attribute rated, the link between indicators and objective evidence
be recorded.

5.2.5 Reporting

e) Reporting The assessment results, including at minimum the outputs specified in 4.5, shall be
documented and reported to the assessment sponsor or to their delegated representative.

[ISO/IEC 15504-2, 4.2.2 €)]

The feporting of the assessment results might simply be in the form of a presentation fqr an internal
assegsment or might be in the form of a detailed report for an independent external’assessmert. In addition,
other [findings and proposed action plans may be prepared for presentation, depending upon th¢ assessment
purpase and whether this additional analysis is performed at the same time ‘asthe assessment. The results
may pe presented in absolute terms or relative terms in comparison\ to previous assessment results,
benchmark data, comparison to business needs, etc.

The gssessment results will normally be used as a basis for developing an improvement plan gr determining
capaljility and associated risks as appropriate. This guidance is pfovided in ISO/IEC 15504-4.

5.3 |Roles and responsibilities

5.3.1| Responsibilities of the Sponsor

The $ponsor of the assessment shall:

a) Vverify that the individual who is to take responsibility for conformity of the assessment is f|a competent
hSSEsSsor;

b) ensure that resources are-nade available to conduct the assessment;
c) ensure that the assessmeént team has access to the relevant resources.

[ISO/IEC 15504-2, 4.3.1]

The $ponsor will have the responsibilities and the authority to make sure that adequate resources and
competéncies are made available in order to perform a conformant assessment. Examplep of relevant
resou 6-35S6SS = 83 egUire—access o key personnel-forinterviews—infrastrulcture needed
during assessment, artefacts to be examined. Although no specific responsibility is assigned to the
Organizational Unit's management directly, their commitment and motivation is very important. This is
particularly true when the Sponsor is not a member of the Organizational Unit's management.

© ISO/IEC 2004 — All rights reserved 9
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5.3.2 Responsibilities of the Competent Assessor

a)
b)

c)

d)

9)
h)

confirm

ensure that the assessment is conducted in accordance with the requirements of this part of

The competent assessor shall:

the sponsor's commitment to proceed with the assessment;

ISO/IEC 15504,

ensure that participants in the assessment are briefed on the purpose, scope and approach of the

assessment;

ensure 1

ensure
how to f

ensure
assessri

confirm

on comyf
ISO/IEQ

hat all members of the assessment team have knowledge and skills appropriate to theif rolg

hat all members of the assessment team have access to appropriate documented, guidan
erform the defined assessment activities;

that the assessment team has the competencies to use the tools chosen to suppor
nent;

receipt of the assessment result deliverables by the sponsor;

pletion of the assessment, verify and document the extent of‘cenformance of the assessmeé
15504 (see also 7.4).

[ISO/IEC 15504-2,

S

be on

t the

ent to

1.3.2]

The compete
conformant w
selects an a
selected by
assessors arg¢ competent in its use.

5.3.3 Resp

ith the requirements of ISO/IEC 15504-2:ltis therefore imperative that the competent asq
ppropriate documented assessment precess. Even if the documented assessment proc
the assessment sponsor, the competent assessor remains responsible for ensuring

bnsibilities of the Assessors

nt assessor is responsible for ensuring thatithe assessment achieves its purpose and that it is

essor
PSS is
that

The assessd

a)

b)

carry ol
data va

rate the

rs shall:

t assigned activities associated with the assessment, e.qg. detailed planning, data colle
fdation and reperting;

process.attributes.
[ISO/IEC 15504-2, 1

ction,

1.3.3]

The rating activities are performed solely by the competent assessor and assessors. Other personnel may
participate as assessment team members providing specific expertise or supporting clerical work. They may
support assessors in formulating the judgement but will not be responsible for the final rating of process
attributes.

5.4 Defining the initial assessment input

The assessment input shall be defined prior to the data collection phase of an assessment and approved by

the sponsor of the assessment or the sponsor's delegated authority.

[ISO/IEC 15504-2, 4.4.1]
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All the information required for the assessment input should be collated, reviewed, approved and documented
before commencing the assessment. The approval of the assessment input by the sponsor of the assessment
is essential since it includes the driving elements of the assessment process. By approving the assessment
input the sponsor also demonstrates involvement and commitment to the purpose of the assessment.

At a minimum, the assessment input shall specify:

a) the identity of the sponsor of the assessment and the sponsor’s relationship to the organizational unit
being assessed;

[ISO/IEC 15504-2, 4.4.2 a)]

The sponsor is normally an individual internal to the organization but not necessarily to the @rganizational Unit
being| assessed. In case of independent assessments, the sponsor may be a legal entity external to the
Organizational Unit being assessed, such as an acquirer who wishes to have an)independently derived
assegsment output.

b) [the assessment purpose;

[ISO/IEC 15504-2, 4.4.2 b)]

Differgnt types of assessments have different purposes. The purposes may vary depending upon the business
goals|of the sponsor such as facilitating internal process improvement or selecting suppliers (either internal or
external).

c) the assessment scope including:

1) the processes to be investigated within the organizational unit;

D) the highest capability level.to'be investigated for each individual process within the| assessment
scope;

B) the organizationalunhit that deploys the processes;

#) the context which includes:

i) thesize of the organizational unit;
i) . \the application domain of the products or services of the organizational unit;

itf) key characteristics (e.g. size, criticality, complexity and quality) of the products dr services of
theorgamizatiorratumit.

[ISO/IEC 15504-2, 4.4.2 ¢)]

The process scope may include one or more processes together with the highest capability levels which are to
be included in the assessment. Limiting the number of processes and capability levels used in the assessment
has the effect of focusing the investigation. For instance, the sponsor may wish to focus attention on one or
more critical processes or on processes that are candidates for improvement actions. In process capability
determination mode, an acquirer may wish to evaluate the capabilities of suppliers only for the processes
related to the tender or contract requirements.

© ISO/IEC 2004 — All rights reserved 1


https://iecnorm.com/api/?name=e0802ef5cd7af81d640dd7a2c0de7d16

ISO/IEC 15504-3:2004(E)

The selection of the Organizational Unit should reflect the sponsor’s intended use of the assessment output.
For example, if the output is to be used for process improvement then the Organizational Unit scope should
match that of the intended improvement effort. An Organizational Unit scope could be anything from one
project to the entire organization.

The sophistication and complexity of the implemented process will be dependent upon the context of that
process within the Organizational Unit. For instance, the planning required for a five person project team will
be much less than for a fifty person team. This process context, recorded in the assessment input, influences
how a competent assessor should judge and rate the process attributes for an implemented process. The
process context also influences the degree of comparability between process attribute and/or process
capability level ratings.

d) the assg@ssment approach;

[ISO/IEC 155042 d)]

The assessmient approaches possible are described in 4.8 of this guidance (self-assessment and indepgndent
assessment)

e) the asse@ssment constraints considering, at minimum:
1) avdilability of key resources;
2) the|lmaximum duration of the assessment;
3) spdcific processes or organisational units to be excluded from the assessment;
4) thelquantity and type of objective evidence toxbe examined in the assessment;
5) thelownership of the assessment outputs'and any restrictions on their use;
6) corftrols on information resulting from:a confidentiality agreement.

[ISO/IEC 15504-2, 4.4)2 e)]

The success |of the assessment may be affected if the key resources are not available. Consideration peeds
to be given tg minimize disruption of normal business activities.

The process gnd scope’may be tailored to accommodate the available time.

It may be nedessary to exclude certain parts of an Organizational Unit due to the lifecycle phase, etc.

Constraints may be given on the quantity and type of objective evidence to be collected and examined. For
instance, it may be stated that not more than 20 % of the Organizational Unit's personnel should be
interviewed, or it may be stated that evidence should be collected only by interview and not by examination of
documents, etc.

The exclusion of processes as a constraint may seem redundant since the scope [ISO/IEC 15504-2, 4.4.2 c)]
defines the processes to be assessed. Nevertheless it may happen that while assessing a process within the
defined scope, it may be necessary to investigate other related processes useful in the understanding of a
particular attribute. In this case the related process may be one explicitly excluded and will therefore not be
examined.
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f)  the identity of the Process Assessment Model (including the identity of the Process Reference Model(s)
used) that meets the requirements defined in 6.3;
If the Process Reference Model(s) include system or software engineering processes then the
relationship of these processes with ISO/IEC 15288 or ISO/IEC 12207:1995/Amd 1:2002 (Annex F)
shall be defined;
[ISO/IEC 15504-2, 4.4.2 f)]
For epse-efappleationore-may-wishto-usea-single ProcessAssessment-Moedek-hoewever—depending on the

purpgse of the assessment, selected parts of other Process Assessment Models may be used.

Whern assessing system or software engineering processes, the Process Assessment Model

relate

SO/

The ¢

EC 15288.

and the two standards: ISO/IEC 12207:1995/Amd 1:2002 and ISO/IEC 15288. It is noted t
relatignship” is a relationship that will be stated.

used and its

d Process Reference Model(s) may be based on or have a relationship with ISO/IEC 12207 Amd 1 and

ssessment input will state the relationship, if any, that exists between the-Process Refergnce Model(s)

hat even "no

g) the identity of the competent assessor;
h) the criteria for competence of the assessor who is respénsible for the assessment;

[ISO/IEC 15504-2, 4.4.2 g) and h)]
Clause 10 provides guidance regarding assessor competence. The documented assessment process should

provide specific criteria related to who is eligible to be the competent assessor.

i)

he identity and roles of assessees, the assessment team and assessment support staff
rfesponsibilities for the assessment;

[ISO/IEC 155

with specific

D4-2,4.4.2 ()]

The number of asséssors engaged in assessment activities may vary, however the combined k
experjence of the.assessors fosters the confidence in the assessment results. Assessment t

from {
result

The

D.

owledge and
m members

he Organizational Unit can help to provide process context and supports ownership and credibility of the

belection of assessees should be representative of the Organizational Unit being assessed. If the

participants are representative of the Organizational Unit then the assessment results are more likely to
provide an accurate view of the process capability.

j)  any additional information to be collected during the assessment to support process improvement or
process capability determination, e.g. specific data (or metrics) that are needed to quantify the
organization's ability to meet a particular business goal (this may also include information detailed at
6.3.5 and associated note).

[ISO/IEC 15504-2, 4.4.2 j)]
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Information supporting the process context, such as opportunities for improvement or risks to acquisition,
should be documented.

Any changes in the assessment input shall be agreed with the sponsor or the sponsor's delegated authority
and documented in the assessment record.

[ISO/IEC 15504-2, 4.4.3]

During the execution of the assessment changes may occur in the definition of the assessment input. The
changes shoy ,
schedule and

resources the assessment planning should be reV|sed appropnately

An impact analysis should also be performed against the data already collected to determine whether [some
assessment activities may need to be repeated.

5.5 Recorfing the assessment output

Information |which is pertinent to the assessment and will support understanding the output of the
assessment|shall be compiled and included in the assessment record for reténtion by the sponsor or|their
delegated aythority.

At a minimumn, the assessment record shall contain:

a) the datg of the assessment;

b) the assg¢ssment input;

c) the identification of the objective evidence gathered;
d) identification of the documented assessment.process;

e) the set ¢f process profiles resulting from+thé assessment (i.e. one profile for each process assesseq);

f)  the identification of any additionat ihformation collected during the assessment as specified in clause
4.4.2j).

[ISO/IEC 15504-2, 4.5.1 - 4.5.2]

The informatjon content of the assessment output is intended to support understanding of the assesgment
results and fgcilitate activities such as benchmarking and third party verification. The records may be refained
in different fofnis’ paper-based or electronic depending upon the circumstances and tools used to suppgrt the
assessment.

Based on any confidentiality agreement or access restrictions identified in the assessment input, different
records may be retained by the sponsor, the competent assessor, the Organizational Unit, or another person
or body.

5.6 Selecting a Documented Assessment Process

This clause provides guidance on the selection and use of a documented assessment process for use in the
conduct of an ISO/IEC 15504 conformant process assessment. The guidance is primarily intended for the use
of assessors and sponsors of assessments. It is not directed specifically at the developers of Process
Assessment Models, though it may be of use to them.
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The documented assessment process may be selected by the assessor, or may be stipulated by the sponsor
of the assessment (in which case, this should be documented in the assessment input as a constraint). In
either case, there are criteria that will help ensure that the selection is appropriate for the use envisaged.
Particular documented assessment processes may be appropriate to particular process contexts, particular
assessment approaches and particular processes. All of these factors may influence the decision to select a
particular documented assessment process. Organizations may also be constrained to use a particular
documented assessment process if it has been chosen as the de facto standard to ensure the most effective
use of resources.

If there are a priori constraints on the Process Reference Model and/or the Process Assessment Model to be
used these may induce constraints on the documented assessment process chosen.

The major consideration in selecting a documented assessment process will be its ability to lensure that the
assedsment purpose is met. Also of critical importance is its suitability for the context~and |scope of the
assegsment. The principal factors affecting its selection will be:

— the planned purpose of the assessment;

— the planned scope of the assessment;

— the assessment approach selected;

— tihe process context of the selected processes;

— tihe amount of risk in the accuracy of the findings that the’assessment sponsor will accept
Wherg documented assessment processes exist that have been specifically developed to suppdrt a particular
assedsment approach or approaches, then these should be used if at all possible. Larger, more complex
organfizations may also be constrained to select documented assessment processes that have the ability to
cover|the range of their business activities to ensure' consistency of approach, reuse of competerjcies, etc.
Therq are a host of secondary factors that will also affect the selection decision. These factors felate more to
practical matters such as cost, duration,-and availability of other resources — such as assessorg — needed to
condyct the assessment. There may,be constraints associated with the use of a documenteqd assessment
process such as the use of specially/qualified assessors or availability of assessment-related materials.

A dodumented assessment procéss has to be suitable for tailoring to meet the specific needs off an individual
assegsment. The purpose,scope and overall approach to the assessment will impact on the way in which the
requined activities are performed. The assessment process for a specific assessment may be tailored by the
additipn or deletion of specified tasks, providing the minimum required set of activities is performed. Tailoring
guidelines may address:

— tie level of detail required in the plans;

— spurce.and means of collection of data;

— mechanisms for storage and retrieval of data;
— additional tasks to be performed as part of the assessment;
— means for achieving agreement on process ratings; and

— approaches to the reporting of results.

6 Measurement Framework for Process Capability

The measurement framework is based on the concept of processes having common attributes. These process
attributes have been defined and allocated to capability levels.
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The following clauses provide an interpretation of the meaning of the capability levels, along with guidance on
how to recognize the achievement of the nine process attributes allocated to capability levels 1 through 5.

6.1

Level 0: Incomplete process

The process

Level 0: Incomplete 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.

[ISU/IEC ToSU4-

5.1]

The Incomplg
systematic a
performance
collectively, €

Level O is th

being at cap
based on the

6.2 Level

te process is one that is either not performed at all, or for which there is little \or' ho evide
chievement of the process purpose. Systematic achievement is characterized by the r
of necessary actions and the presence of appropriate input and output-work products
nsure that the process purpose is achieved.

only capability level with no attributes; in effect, level O can be‘considered as the state

bility level 1 or above. Accordingly, determination of a process_as being level 0 will be |
lack of adequate objective evidence to consider it to be operating at level 1.

1: Performed process

hce of
butine
vhich,

pf not
brgely

The impleme

The following

Level 1: Perfformed process

nted process achieves its process purpose,
) attribute of the process demonstrates-the achievement of this level:

[ISO/IEC 15504-2

5.2]

The Performg
presence of 3
achieved.

Level 1 is the
While the sol

attributes) in
which differ f

ppropriate input andweutput work products which, collectively, ensure that the process purp

only capability*level with one attribute.

b attribute at level 1 is stated in such a way as to be common to all processes (as are all pr|
reality the attribute is related to process performance and the achievement of process outd

bd process achieves its ‘process purpose through the performance of necessary actions afd the

pse is

pCeSSs
omes

romprocess to process. In other words the indicators that would demonstrate the evider||

ce of

achieving the only attribute in Tlevel T are not common 10 all proCESSES but are specific Tor the process being

assessed.

Capability level 1 focuses exclusively on the extent to which the outcomes defined for the process are
achieved. A process outcome describes one or more of the following:

production of an artefact;
a significant change of state;

meeting of specified constraints, e.g. requirements, goals, etc.

The above elements are based on 6.2.4 of ISO/IEC 15504-2.
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Accordingly, assessors will need to focus their attention on work products and actions which relate to one or
more of the above process outcomes, depending on the nature of the particular process outcome being
considered.

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 outcomes.

HSOAEC18504-2, 5.2.1]

Procdgss Reference Models define, for each process, a purpose and expected outcomes while a Process
Assegsment Model will provide the indicators for both process performance and process capabilify.

The ipdicators relevant for process attribute 1.1 are the process performance indicators, which wjll be different
from process to process but will generally consist of:

— identified work products that are input to the process;

dentified work products that are produced by the process;

— dctions taken to transform the input work products inta{output products.
Assegsors will try to verify that the people performing the process understand the purpose of the|process itself
and perform the necessary actions. The work products resulting from performing the activities, [together with

input work products, are further evidence of proeess performance. However, the simple exist¢nce of these
work products is not sufficient; it should be evident that they contribute to achieving the process gurpose.

6.3 [Level 2: Managed process

Level 2: Managed process

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

The [following attributes of the process, together with the previously defined attributes, denjonstrate the
achigvement of this\level:

[ISO/IEC 156504-2, 5.3]

The Managed process is planned, monitored and adjusted to meet identified objectives for the performance of
the process and to produce work products that are appropriately identified, documented and controlled.

The primary distinction from the Performed Level is that the performance of the process is now planned,
monitored and adjusted to deliver work products that fulfil expressed requirements. Thus, the essential
elements of the managed process are the management of its performance and the explicit focus on work
product management. The critical role that proactive management of these two aspects of the process fulfils is
to increase assurance that what is produced is what is needed and that the process operates in a more
predictable manner.

© ISO/IEC 2004 — Al rights reserved 17


https://iecnorm.com/api/?name=e0802ef5cd7af81d640dd7a2c0de7d16

ISO/IEC 15504-3:2004(E)

The proactive management of the process will result in artefacts and/or activities which are verifiable (e.g.
planning and/or plans, monitoring mechanisms and/or adjustments to the process based upon the results of
comparison of the planned versus actual performance of the process).

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 attribute:
a) objectives for the performance of the process are identified;
b) performance of the process is planned and monifored:;
c) performance of the process is adjusted to meet plans;
d) responsppilities and authorities for performing the process are defined, assigned and communicated
e) resourcgs and information necessary for performing the process are identified, made.available, allo¢ated
and usedql;
f) interfacgs between the involved parties are managed to ensure both effective-Communication and also
clear assignment of responsibility.
[ISO/IEC 15504-2, $.3.1]
The performgnce management attribute is concerned with the application of basic management techniques to

provide reasgnable assurance that process performance objectives are met.

The identificgtion of process performance objectives is a-gritical requirement for achievement of this attribute.

pCess

Typically, pern
cycle time an
consideration
this level of g
(e.g. peer rey
average, detg

Some proces

formance objectives would include things such as — (1) quality of artefacts produced, (2) pr
d (3) resource usage. Note that process performance objectives will in turn be driven by,
s such as process inputs and overall-project and/or product constraints and characteristi
rocess capability process performance objectives may be expressed in either qualitative
iews will be easy to understand and to conduct) or quantitative terms (e.g. peer reviews W
ct at least 80 % of the defects)in the product).

ses (e.g. supporting, organizational and management processes) may not require planni

each instancg but may perform continuously under standing arrangements.

Without clear

y defined responsibilities and understood lines of authority, any group undertaking is at ris

the start. Hence, an impdrtant facet of the managed process is the explicit assignment of responsibilit

authority for g
and commun

erforming-the process. The essential aspects to be addressed are the identification, assig
cation_of-responsibilities and authorities for performing the process. Note that all stakehold

other
Cs. At
terms
ill, on

g for

from
y and
hment
ers in

the process (.9, process owner, process implementers, etc) should be informed of these activities.

The resourc cess
performance objectives are identified, made available, allocated and used. It is especially important to be
prepared to make appropriate adjustments to the resources and information made available as the
performance of the process is now being managed and potentially being adjusted as necessary to respond to
deviations from the planned performance.
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Associated with the management of resources needed to perform the process is the management of
interfaces between the involved parties to ensure effective communication and clear assignment of
responsibility. There are typically several types of stakeholders to consider — the process owner(s), the
process implementer(s), those who provide the necessary resources and information, those involved
upstream of the process and those downstream of the process and potentially others. Since even seemingly
minor changes in the process performance may have a significant impact on one or more of the stakeholders,
it is vital that the interfaces between these parties be planned, monitored and adjusted as appropriate and that
these be communicated in a clear and timely manner.
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PA 2.2 Work product management attribute

The work product management attribute is a measure of the extent to which the work products
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)
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heet requirements.

eweea

NOTE 1 Requirements for documentation and control of work products may include requirements/for th
of changes and revision status, approval and re-approval of work products, and for making releva

appli¢able work products available at points of use.

NOTH
outcg

E 2
mes.

The work products referred to in this clause are those that result from_the achievement d

[ISO/IEC 15

necessary to

b identification
ht versions of

f the process

504-2, 5.3.2]

The W
provig
contrg
proce)

ork product management attribute is concerned with the” application of basic management
e reasonable assurance that work products produced are appropriately identified, doct
lled. The work products referred to in this clause“are those that result from the achiev
5s outcomes (e.g. those resulting from the process attaining capability level 1).

k product is an artefact associated with the‘execution of a process; accordingly the natun
t will vary depending on the purposeiof the process. Some work products may be

etc.)

techniques to
mented, and
ement of the

e of the work
B part of the
5, or meeting

roduction (as
ence on the

in to attributes
ich pertain to

s, packaging,

efined; these

atige control or

conflguratlon management may be appropnate dependlng on spec:lflc aspects of the work products and/or the
project.

The requirements for the documentation and control of the work products of the process are then applied as
the basis for appropriate identification, documentation, and control of the work products.

Work products of the process resulting from implementation of the process are reviewed in accordance with
planned arrangements and adjusted as necessary to meet requirements. The extent and nature of review will
depend upon many factors, all of which should be considered as part of the planning for work product
management.
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6.4 Level 3: Established process

Level 3: Established process

The previously described Managed process is now implemented using a defined process capable of

achieving its

The following attributes of the process, together with the previously defined attributes, demonstrate the

process outcomes.

achievement of this level:

[ISO/IEC 15504-2,

5.4]

The Establish
to achieve if
established 4
infrastructure
Appropriate (

process and the defined process.

ed process is based upon a standard process which is effectively deployed as a defined pr
s process outcomes. The process is performed using a defined process,tailored frg
nd maintained standard process. The standard process identifies resources=both humg
— needed for performance of the process, and these are incorporated inta‘the defined prd
ata are collected to identify opportunities for understanding and improving both the sta

pcess
m an
n and
cess.
ndard

The primary [distinction from the Managed Level is that the process of the Established Level is a defined
process tailoed from a Standard Process.
Capability level 3 provides the foundation for progression to the next level of process capability by establjshing

a standard p
the basis for

LO

cess which is tailored and effectively deployed along\with the infrastructure needed to p
closed loop feedback cycle for process improvement:

ovide

PA 3.1 Prd

The process

support the dleployment of the defined process. As-avresult of full achievement of this attribute:

cess definition attribute

definition attribute is a measure of the_éxtent to which a standard process is maintain

pd fo

a) a standard process, including appropriaté tailoring guidelines, is defined that describe the fundamental
elements that must be incorporated into_a defined process;

b) the seqlience and interaction of the)standard process with other processes is determined;

c) required competencies and-roles for performing a process are identified as part of the standard progess;

d) required infrastructurésand work environment for performing a process are identified as part df the
standardl process;

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

NOTE Alstandard process may be used as-is when deploying a defined process, in which case tailoring guidglines

would not be necessary.

[ISO/IEC 15504-2, 5.4.1]

The process definition attribute is concerned with establishment of a standard process, its use as the basis for
performance of the defined process and the collection and evaluation of process performance data as the
basis for understanding and improvement of the standard process.

A defined process is created by tailoring the standard process, taking into account the constraints and
conditions that constitute the environment in which the process will be deployed. In practical terms
achievement of this attribute is governed by the extent to which the standard process and associated tailoring
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guidelines are defined and available, and the extent to which the tailoring guidelines provide clear direction
regarding appropriate adaptation of the standard process to the range of applications for which the standard
process is intended to apply.

A “defined process” is a process that is tailored from the organization’s set of standard processes according to
the organization’s tailoring guidelines; has a maintained process description; and contributes work products,
measures, and other process improvement information to the organization’s process assets. A project’s
defined process provides a basis for planning, performing, and improving the project’s tasks and activities.

Tailoring a process makes, alters or adapts the process description for a particular end. For example, a
project creates its defined process by tailoring the organization’s set of standard processes to meet the

objec

ives _constraints_and environment of the prnjpr‘f “T:\ilnring gllidplinpq" are used ta enable

rganizations

to de
at a ¢
estab
and id

The {
concy

An ok
proce]
proce

ploy standard processes in diverse contexts. The organization’s set of standard processes
eneral level that may not be directly usable to perform a process. Tailoring guidelines ¢
ish the defined processes for projects. Tailoring guidelines describe what can and |canno
entify process components that are candidates for modification.

equence and interaction of processes does not necessarily imply sequeftial execution;
rrent execution, cyclic feedback, or some other interaction.

vious precondition for receiving meaningful feedback on the standard process is usage ¢

is described
id those who
t be modified

it may mean

f the defined

5s with fidelity; that is, the implementers of the process are-acting in accordance with the defined

5s. Perfectly tailored processes are of no lasting value if they are-not reflective of the work |

As p

accurphulated. This repository of knowledge provides the basis for understanding and improv
standprd process.

cess usage data is collected, a basis for understanding the behaviour of the standa

eing done.

d process is
ement of the

depl
afttrib

a)
b)

c)

Q)

~

d)

Q)

PA 3.2 Process deployment attribute

The process deployment attribute is a measure of the extent to which the standard process

yed as a defined process to achievedlits process outcomes. As a result of full achieve
ute:

defined process is deployed.based upon an appropriately selected and/or tailored standar

equired roles, responsibilities and authorities for performing the defined process are 4
ommunicated;

ersonnel performing the defined process are competent on the basis of appropriate educa
nd experience;

equired reSources and information necessary for performing the defined process are ma
llocated and used;

is effectively
ment of this

f process;

ssigned and

jon, training,

e available,

equired infrastructure and work environment for performing the defined process are ma

e available,

f)

NOTE

anageaq and maintained,

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 continuous
improvement of the process can be made.

Competency results from a combination of knowledge, skills and personal attributes that are gained through
education, training and experience.

[ISO/IEC 15504-2, 5.4.2]
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The process deployment attribute is concerned with the effective deployment of a defined process tailored
from the set of standard process assets available to the Organizational Unit. There are a number of critical
aspects which contribute to effective deployment as identified in the definition of the attribute.

Achievement of this attribute is reflected in fidelity to the standard process, as tailored for application to each
specific instance. The attribute also reflects the effective deployment of resources to the implementation of the
defined process, and the collection and analysis of data for understanding and refining the behaviour of the
defined process.

Another critical aspect of this process attribute is ensuring that enabling conditions for successful deployment
(implementation) of the defined process are present. Enabling conditions include:

— defining the specific attributes of human resources that implement the process;

— understapding the process infrastructure and work environment required for performing (the defined
process;

— successful allocation and deployment of the required human resources and process infrastructures;

— a comm¢n defined understanding of roles, responsibilities and competencies for performing the dgfined
process.

The procesq infrastructure encompasses tools, methods and special~facilities that are requirgd for
performance pf the defined process.

The determination, collection and analysis of appropriate data<felating to implementation of the dgfined
process provlde a basis for understanding the behaviour of the defined process as well as demonstrating the
suitability and effectiveness of the defined process. This, in turn, contributes to the ongoing improvemgent of
the standard process elements upon which the defined procéss is based.

6.5 Level #: Predictable process

Level 4: Predictable process

The previougly described Established process now operates within defined limits to achieve its prqcess
outcomes.

The following attributes of the process, together with the previously defined attributes, demonstrat¢ the
achievemeni of this level:

[ISO/IEC 15504-2, 5.5]

The Predictablé/process operates consistently within defined limits to achieve its process outcomgs; in
addition, its impltementationis—supperted—and-driven—through—quantitative—infermatien—derivedfrom—relevant
measurement. The performance of processes which operate at capability level 4 are quantitatively managed
and behave in predictable ways to support overall business goals. Special causes of variation in performance
are addressed.

The primary distinction from the Established Level is that the defined process is now performed consistently
within defined limits to achieve its process outcomes.
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PA 4.1 Process measurement attribute
The process measurement attribute is a measure of the extent to which measurement results are used to
ensure that performance of the process supports the achievement of the relevant process performance
objectives in support of defined business goals. As a result of full achievement of this attribute:
a) process information needs in support of relevant defined business goals are established;

b) process measurement objectives are derived from process information needs;

c) quantitative objectives for process performance in support of relevant business goals are established;

d) 1
a

e) 1
a

) 1
NOT}

NOTI

neasures and frequency of measurement are identified and defined in line with process)i
bjectives and quantitative objectives for process performance;

esults of measurement are collected, analysed and reported in order to monitar the extent|
uantitative objectives for process performance are met;

heasurement results are used to characterise process performance.
E 1 Information needs typically reflect management, technical, project, process or product needs.
F 2 Measures may be either process measures or product measutes or both.

[ISO/IEC 15

heasurement

to which the

504-2, 5.5.1]

The p
meas|

applig

Relev
estab

Figure 1 illustrates the relationship*between some of the important concepts related to

Meas

rocess measurement attribute is concerned with thetexistence of an effective system for th
ures relevant to the performance of the process and the quality of the work products. The
d to determine the extent of achievement of the*organization's business goals.

ant business goals are understood and clearly identified, and some form of corres

ished between the business goals and’the specific goals and measures for product and prg

LiIrement Attribute.

in .
in

b collection of
neasures are

pondence is
cess.

the Process

support support
. Quantitative
Establislied o Relevant of Objectives for
Process EEE— Defined P R— JP
Information Needs Business Goals rocess

Performance
derived in line used fo
from with monitpr
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Figure 1 — Relationship of concepts from the Process Measurement Attribute

An example of "relevant business goal' for an Organizational Unit deploying primarily a "software
construction" process based on detailed design provided by its customers, may be "to become a market
leader for rapid turnaround in a particular market niche such as software for e-business". In this example, the
"information needs" for management may be things such as:
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— how long it takes to develop and return a software unit (normalized for size and complexity),
— how much each software unit costs to develop (normalized for size and complexity),

— how acceptable each unit is in terms of requirements satisfaction, defect density, maintainability and
aesthetics.

Based on this example of "information needs", the derived "process measurement objectives" may be to
quantify things such as:

— actual development response time, size and complexity,

— actual dgvelopment cost,
— extent of|requirements satisfaction,
— defect dgnsity,
— maintaingability,
— aesthetidgs.
The "measur¢s" in line with these "process measurement objectives" may be:
i) normaliz¢d time in hours and tenths of an hour
— actupl time, size and complexity
j)  Normaliz¢d cost
— actupl cost, size and complexity
— normalized cost is within stated limit (yes/no)
k) Acceptabjlity
— requirements satisfaction as a % of identified requirements
— normalized defect density as the number of defects per 100 lines
— maintainability against a % marking scheme

— aestheticstagainst a % marking schema

On the other hand, in order to support the relevant business goals, an "objective for process performanck " for
the software construction process may be "to minimize software unit development time within stated cost and
acceptability thresholds", where "acceptability threshold" may refer to: degree of requirements satisfaction,
defect density, maintainability of code, aesthetics of graphical user interface. The process performance
objective becomes a "quantitative objective" when these thresholds are defined.

Remaining on this example we may have "quantitative objectives for process performance" stated as:
"For a normalized unit of 100 source lines and complexity of 5 (on a 10 point scale):
— as little time as possible,

— cost not exceeding $1000,
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— requirements satisfaction not less than 100 %,

— defect density not greater than : 0.01 % for class A, 0.1 % for class B, 1 % for class C,

— maintainability score greater than 85 %,

— aesthetic score greater than 65 %."

It is not sufficient to simply collect the measures; they need to be analysed and reported in order to allow the
monitoring of the extent to which the quantitative objective for process performance have been achieved.

The
prod

PA 42— Process control attribute

ice a process that is stable, capable, and predictable within defined limits.-As a

achigvement of this attribute:

a) 3gnalysis and control techniques are determined and applied where applicable;
b) dontrol limits of variation are established for normal process performance;

c) measurement data are analysed for special causes of variation;

d) dorrective actions are taken to address special causes of variation;

e) dqontrol limits are re-established (as necessary) following’corfective action.

brocess control attribute is a measure of the extent to which the process is quantitatively|managed to

[ISO/IEC 18504-2, 5.5.2]

fesult of full

The gnalysis and control techniques chosen wilkbe influenced by the nature of the process as

overa
statis
that d

The 4
causd

Jl context of the Organizational Unit being assessed. For example, not all processes are eq
ical control, and alternative techniques (e.g. Pareto analysis, fishbone diagrams, etc.) ca
emonstrate a qualitative understanding of the process.

nalysis techniques that have been identified should be applied for the purpose of identi
s of variation in processperformance. The control limits for process performance can be

on th¢ basis of experience,.or in terms of establishing targets for performance.

Speci
incidg

Quan
desig
meas
delivg

ntal; these typically stem from implementation problems.

itative management of process performance implies effective implementation of cor

ry.6f benefit to the business.

vell as by the
hally suited to
N be selected

fying the root
fefined either

Al causes of variation refer to defects in a process which are not inherent to the procgss but rather

ective action

hed to—address identified special causes of variation. An Organizational Unit effgctively using
urement will use measurement and analysis to justify decisions taken, on the basis of their impact on

6.6

Level 5: Optimizing process

Level 5: Optimizing process

The previously described Predictable process is continuously improved to meet relevant current and
projected business goals.

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

[ISO/IEC 15504-2, 5.6]
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The Optimizing process is changed and adapted in an orderly and intentional manner to effectively respond to
changing business goals; this takes place on an ongoing basis. This level of process capability depends
fundamentally on the quantitative understanding of process behaviour that is the hallmark of a predictable
process.

A process operating at capability level 5 exhibits three critical behaviours that distinguish it from a predictable
process. Firstly, a proactive focus on continuous improvement in the fulfilment of both current and projected
(relevant) business goals of the Organizational Unit; that is, an intentional and planned effort to improve the
effectiveness and efficiency of the process. Secondly, an orderly and planned approach to identifying
appropriate changes to the process and introducing them so as to minimize undesired disruption to the
operation of the process. Finally, the effectiveness of the changes is evaluated against actual results and
adjustments are_ made as necessary to achieve desired product and process goals

Performance
goals. Quanti
business go3
practice and

a process iny
defined goals

The primary ¢
change and 3

of the predictable process is continuously improved to meet current and projected:\bus
tative objectives for improvement of process performance are established, based onthe re
Is of the Organizational Unit. Data are collected and analyzed to identify opportunities fo
nnovation; common causes of variation in performance are identified and addressed. Optir
olves piloting innovative ideas and technologies and changing non-effective processes to
or objectives.

dapt to effectively meet current and projected business goals.

iness
evant
I best
hizing
meet

istinction from the Predictable Level is that the defined and standard-processes now dynanically

PA 5.1 Prd
The process

from analys
approaches

a)
b)

process
appropri
c)
d)

appropri
improve

e)

an implé

cess innovation attribute
innovation attribute is a measure of the extent to which changes to the process are iden
s of common causes of variation in performancey and from investigations of innov
fo the definition and deployment of the process. As. a result of full achievement of this attrib
improvement objectives for the process are deéfined that support the relevant business goal
hte data are analysed to identify commeon*causes of variations in process performance;

hte data are analysed to identify gpportunities for best practice and innovation;

ment opportunities derived from new technologies and process concepts are identified;

Imentation strategy is established to achieve the process improvement objectives.

[ISO/IEC 15504-2,

tified
ative
ite:

5.6.1]

The process|
improvement
Unit.

innovation attribute is concerned with the existence of a proactive focus on conti
in the fulfilment of both current and projected (relevant) business goals of the Organizg

nuous
tional

Having explicitly defined process improvement objectives provides the basis for level 5 capability. These, in
conjunction with the current and projected (relevant) business goals of the organization, provide the drivers for
all of the associated level 5 behaviours.

Innovation is another driver of process improvement and may stem from analysis of data related to best
practices or the introduction of new technologies.

Understanding the source of existing process problems as well as potential process problems induced by
process improvement goals provides an important source of proposed process changes.

Proposed process changes will result from the consideration of the existing process in light of current and
projected (relevant) business goals of the Organizational Unit.
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The complexity of organizational deployment and the long-term nature of continuous improvement require a
well considered strategy to ensure successful achievement of capability level 5. The strategy will need to
provide for achievement of the results that in aggregate comprise this capability level.

a)

PA 5.2 Process optimization attribute
The process optimization attribute is a measure of the extent to which changes to the definition,
management and performance of the process result in effective impact that achieves the relevant process
improvement objectives. As a result of full achievement of this attribute:

impact of all proposed changes is assessed against the objectives of the defined process and standard

implementation of all agreed changes is managed to ensure that any disruption\-to

rocess.-
7

erformance is understood and acted upon;
ffectiveness of process change on the basis of actual performance is evaluated agains

roduct requirements and process objectives to determine whether results areydue to comm
auses.

[ISO/IEC 15
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is estimated; the quantitative understanding of\the predictable process will help in assessing
propased changes.
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brocess optimization attribute is concerned with an_orderly and proactive approach
priate changes to the process and introducing them\'so as to minimize undesired disH
tion of the process. The effectiveness of changes(is ‘€évaluated against actual results ang
ade as necessary to achieve relevant process improvement objectives.

er to achieve the most improvement possible)with available resources the impact of propc

plementation timing and sequencing of agreed changes is carefully planned so as to ens
nt of disruption to process performance. This planning will typically consider factors su
lity and status, process change effectiveness evaluation and new business generation.

standing the actual impact of process changes is a critical aspect of level 5 capability; th
es the basis for closed loop learning.

Rating process attributes

apability. levels and process attributes described above, as defined in ISO/IEC 15504-]
e the“basic elements of a measurement framework for rating process capability. To
wotk;-a scale for rating the extent of achievement of a process attribute is defined.

to identifying
uption to the
adjustments

sed changes
the impact of

ire a minimal
ch as project
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P, 5.1 to 5.6,
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Process attribute rating scale

The extent of achievement of a process attribute is measured using an ordinal scale of measurement as
defined below.

Process attribute rating values

The ordinal rating scale defined below shall be used to express the levels of achievement of the process
attributes.

N Not achieved:

There is littld or no evidence of achievement of the defined attribute in the assessed process.
P  Partially)achieved:

There is some evidence of an approach to, and some achievement of, the defined attribute/in the assgssed
process. Some aspects of achievement of the attribute may be unpredictable.

L Largelyfachieved:

There is eviglence of a systematic approach to, and significant achievement of, the defined attribute ih the
assessed prpcess. Some weakness related to this attribute may exist in the-assessed process.

F  Fully achieved:

There is evidence of a complete and systematic approach to, and fall achievement of, the defined attribyite in
the assessed process. No significant weaknesses related to this attribute exist in the assessed process.

The ordinal points defined above shall be understood interms of a percentage scale representing extént of
achievement.

The corresponding values shall be:

N Not achieved 0 to.[15"% achievement

P Paftially achieved > 15 % to 50 % achievement
L Largely achieved > 50 % to 85 % achievement
F Fully achieved > 85 % to 100 % achievement.

[ISO/IEC 15504-2, 5.7.1 - $.7.2]

The numerical expression of the rating levels is intended to provide firm anchor points to support the
judgement of the assessor(s). It is not implied that the percentage achievements should be explicitly recorded,
but that the values shown should guide assessors in performing the rating task. Further it should be noted that
the non-linear placement of the anchor points is intentional; it is by this means that further definition of the
process attribute rating values is provided. The use of a non-linear rating scale facilitates easier and more
reliable discrimination judgements.
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Process attribute ratings

Each process attribute shall be rated using the ordinal rating scale defined above. A process shall be
assessed up to and including the highest capability level defined in the assessment scope.

NOTE The set of process attribute ratings for a process forms the process profile for that process. The output of an
assessment includes the set of process profiles for all assessed processes.

[ISO/IEC 15504-2, 5.7.3]

Use ¢f the process attribute rating scale is enabled by the use of a formal and verifiable niechanism for
representing the results of assessment as a set of process attribute ratings for each process.ass¢ssed.

Referencing of process attribute ratings

Each process attribute rating shall be given an identifier that records the process name and|the process
attribute assessed.

NOTE The ratings may be represented in any format, such as a matrix oras,part of a database, prqvided that the
reprefsentation allows the identification of individual ratings according to this referencing scheme.

[ISO/IEC 15504-2, 5.7.4]

The get of ratings of the process attributes for a process constitutes the result of the mepsurement of
capaljility defined in this International Standard; the result is termed the process profile for that| process. For
any assessment, the results of rating comprise a set\of process profiles for each process in thg scope of the
assegsment. The profile may contain up to ninerratings (one for each process attribute) buf this can be
reduced if the scope of the assessment is limited in terms of the capability levels addressed. |JAssessments
usinglany Process Assessment Model should-provide a mechanism for expressing the evaluatipn of process
capaljility as a series of process profiles.

6.8 [Process capability level model

Achievement of process capability levels

The |capability level aghieved by a process shall be derived from the process attribute rafjngs for that
process according tothe’process capability level model defined in Table 1.

NOTH The purpose of this requirement is to ensure uniformity of meaning when a process capability level is quoted
for a process.

[ISO/IEC 18504-2, 5.8.1]
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Table 1 — Capability level ratings

Scale Process Attributes Rating
Level 1 Process Performance Largely or fully
Level 2 Process Performance Fully
Performance Management Largely or fully
Work Product Management Largely or fully
Level 3 Process Performance Fully
Retformance-Maragement FtHfy
Work Product Management Fully
Process Definition Largely or fully
Process Deployment Largely or fully
Level 4 Process Performance Fully
Performance Management Fully
Work Product Management Fully
Process Definition Fully
Process Deployment Fally
Process Measurement Largely or fully
Process Control Largely or fully
Level 5 Process Performance Fully
Performance Management Fully
Work Product Managemient Fully
Process Definition Fully
Process Deployment Fully
Process Measurement Fully
Process Control Fully
Process Innovation Largely or fully
Process Optimization Largely or fully
The elementq in Table 1 are'based on 5.8.1 of ISO/IEC 15504-2.
Table 1 defines the «relationship between process attribute ratings and process capability levels. Onge the
relevant procgss attribute ratings are assigned, Table 1 provides the mechanism for unambiguously dgriving
the corresponding process capability level.

The translation table makes clear that in order for a process to be rated as level 2, the process attribute for
level 1 must be rated as fully achieved while the process attributes for level 2 can be rated as largely achieved
or fully achieved. Similarly for higher capability levels; all of the process attributes at lower levels must be
rated as fully achieved while those at the level can be rated as largely achieved or fully achieved.

7 Process Reference Models

This clause provides guidance on the selection and use of conformant Process Reference Models. As a
necessary preliminary to this, guidance is provided on interpreting the requirements for a Process Reference
Model. The guidance on interpretation will be of interest primarily to providers of Process Reference Models
while the guidance on selection and use will be of primary interest to users of Process Reference Models.
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Interpreting The Requirements For A Process Reference Model

Contents of a Process Reference Model

A Process Reference Model shall contain:

a) a declaration of the domain of the Process Reference Model;

b) a description, meeting the requirements of 6.2.4 of this International Standard, of the processes within
the scope of the Process Reference Model;

c) text of use;

d) @ description of the relationship between the processes defined within the Process Reféren¢e Model.

[ISOHEC 15504-2, 6.2.3.1]

This fequirement establishes the minimum contents of a Process Reference Model; additional [material may

be présent but only the contents cited in ISO/IEC 15504-2 can be treated as.normative (see below).

The declaration of scope would typically take the form of a description of the domain of application and the

specific aspects of that domain that are addressed. For examplés/ a Process Reference Maq

devel
ISO/I
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bped for use in the software industry and might address software life cycle prd
EC 12207:1995/Amd 1:2002). Typically this scope decldration would include itemization of {
rising the Process Reference Model.

Accornpanying the declaration of scope as described~above would be descriptions of each of t

encor

npassed by the Process Reference Model; these process descriptions provide the ad

del might be
cesses (e.g.
he processes

he processes
Jitional detail

requined to ensure their usability in the framewark established by this international standard. ISOJIEC 15504-2,

6.2.4,

Since

applig
Refer

To he

how t

descr
within
proce
mann

7.1.2

7.1.2.

there are typically multiple ways “of partitioning processes to provide utility for a partig
ation, the Process Reference Model also provides a declaration of the intended usage o
ence Model.

Ip ensure correct understanding of the intended usage of the Process Reference Model, a

he processes defined\within the Process Reference Model relate to one another must be
ption would typically, relate specific processes in the Process Reference Model to aspects

which the procdesses would operate. For example, ISO/IEC 12207:1995/Amd 1:2002 de
5ses which collectively address software development; the individual processes map ina s
er to the aclivities required to produce software.

Constraints on the Content of a Process Reference Model

provides specific requirements on the contéent and structuring of these process descriptions.

ular mode of
f the Process

description of
rovided. This
pf the domain
ines a set of
raightforward

u u

ny

a)
b)

c)

The Process Reference Model shall document the community of interest of the model and the actions taken
to achieve consensus within that community of interest:

the relevant community of interest shall be characterized or specified;

the extent of achievement of consensus shall be documented;

if no actions are taken to achieve consensus, a statement to this effect shall be documented;

[ISO/IEC 15504-2, 6.2.3.2]
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One indicator of the acceptability and utility of a specific partitioning of a domain into processes will be the
extent to which the stakeholders in a community of interest have participated in the definition of the Process
Reference Model. Since most communities of interest will only be able to actively use a relatively small
number of Process Reference Models (for a given domain), it is in everyone’s best interest to know in advance
the steps that have been taken by the provider of a Process Reference Model to gain consensus.

International Standards progress through a defined process consisting of multiple checkpoints prior to
achieving the status of international standard. These steps provide inherent assurance of a significant degree
of international consensus. Similarly, the provider of a Process Reference Model will explicitly document the
measures taken to ensure consensus within the communities of interest for the Process Reference Model.

Anticipating |
of a Process
taken then a

utility has beg
Process Refg
explicit steps

71.22 Un

Reference Model, the requirements of ISO/IEC 15504-2, 6.2.3, provide that if no measu
statement to this effect is adequate to meet the requirements of this clause. An example o
a situation would be where an organization has developed over the course of time a set of processes v

rence Model so that the framework of this International Standard can be employed then
to gain consensus might be considered to have little or no value.

iqueness of Definition and Identification

n proven by years of experience. If that organization finds it advantageous to reverse engifeer a

aking
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identification

es defined within a Process Reference Model shall have Ghique process definitions]

[ISO/IEC 15504-2, 6.}

and

.3.3]

The purpose
Reference M
identification.

71.23

Limitation on Normative Content

of this requirement is self-evident; it is to prevent'confusion within the context of a given Pr
pdel. No two processes within a Process~Reference Model can have the same definit

pCEeSSs
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NOTE A
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hy elements contained in a Process Reference Model that are not included in this clause are
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[ISO/IEC 15504-2, §.2.3]
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bvelopers Of-Process Reference Models will have additional content in the Process Refg

4-2,6.:2.3, is to make clear that only the content mandated by Clause 6 of ISO/IEC 15504
netmative in respect of the determination of conformance to this International Standard.
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| that mandated by the requirements in Clause 6 of ISO/IEC 15504-2. The purpose of this part of
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Process Descriptions

The fundamental elements of a Process Reference Model are the descriptions of the processes within the
scope of the model. The process descriptions in the Process Reference Model incorporate a statement of
the purpose of the process which describes at a high level the overall objectives of performing the process,
together with the set of outcomes which demonstrate successful achievement of the process purpose.
These process descriptions shall meet the following requirements:

a) A process shall be described in terms of its purpose and outcomes;

b) In any process description the set of process outcomes shall be necessary and sufficient to achieve the

c)

Ano

£y
DUrpousc Ul llllﬂ Process,

Process descriptions shall be such that no aspects of the Measurement Frameworkyas
Clause 5 of this International Standard beyond level 1 are contained or implied.

itcome statement describes one of the following:
broduction of an artefact;
b significant change of state;

meeting of specified constraints, e.g. requirements, goals etc:

described in

[ISO/IEC 15504-2, 6.2.4]

The provisions of ISO/IEC 15504-2, 6.2.4, are critical to the proper functioning of a Process
based on a Process Reference Model within the framework of ISO/IEC 15504. These proyisions reflect
mental assumptions about how processés are structured so as to be compatible with the measurement
framework for process capability defined bydSO/IEC 15504.

Mode
funda

Note

aspegt of these terms is the emphasis on being observable. This is crucial to the viability of
assegdsment since assessors can\only be expected to render repeatable and reliable ratings if th

hat the terms process purpose and process outcome are defined in ISO/IEC TR 15504-9 &

Assessment

nd that a key
a successful
by are basing

them jon observable aspects of pfocess enactment.
The grocess purpose will'normally consist of a single paragraph (one or more sentences) stating the purpose
of pefforming the process describing at a high level the overall objectives of performing the |process. The

process purpose is_supplemented by an enumeration of the principal process outcomes associ
process. A process outcome is an observable result of the successful implementation of a prog
outcomes will normally be worded as descriptive statements

The p

hted with that
ess. Process

the p

process outcomes, an assessor can form a judgment of the capability of the process.

7.2

Selecting Process Reference Models

rocess outcomes for each process are usually listed in the description of each process immediately after
.W&L@Wmm&&a&eﬁgﬁ&ﬂnmem of the

In theory there are many factors that can be used to differentiate one Process Reference Model from another.
In practice it is likely that only a few will need to be considered before the best choice becomes apparent.

The factors can be structured into the following groups: contextual, technical and legacy.
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7.21 Contextual Selection Factors

Contextual selection factors are those factors which an Organizational Unit has little or no influence over;
these factors will tend to have less to do with the technical merits of a Process Reference Model and more to
do with external constraints or needs imposed on the Organizational Unit.

One example would be a government regulatory agency imposing a requirement that a particular Process
Reference Model be used; another would be a business opportunity which demands the use of a particular
Process Reference Model as a condition of contract award and/or performance.

Finally, de facto standards exist within some industry segments which in effect dictate which Process

Reference M

7.2.2 Technical Selection Factors

Technical se
specific natur

One of the m
of processes
Reference M
Unit is not ob
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consideration
general multi
granularity d
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ection factors are those that relate to the suitability of a Process Reference Model give
e of the Organizational Unit and the usage context.

pst critical technical selection factors will be whether the Process Reference Model defines
consistent with the needs of the Organizational Unit that will be assessed. Clearly a Pr
bdel should include processes of interest to the Organizational Unit;,although an Organiz3
iged a priori to employ all of the processes defined by a Process Reference Model.

ty of the processes defined by a Process Reference Model will be an important sel
. Given a specific usage context, e.g. say configuration management of software, there
ple ways of partitioning the process domain both along functional lines as well as alor
mension. One Process Reference Model for this/domain might define five processes

complexity n
an assessm

A related co

Organizational Unit is either required or chooses.to\be assessed against.

7.2.3 Legaq
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Organizational Unit; such things as.core expertise with a particular set of process definitions or a parj
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the past. Org
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An example
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eded, the precision of assessment results needed, and the acceptable level of effort to cd

t using a Process Assessment Model confermant with the given Process Reference Mode|.

ideration may be the degree of compatibility with other Process Reference Models to whi

Ly Selection Factors
tion factors are those, which relate to the history of process improvement efforts with

bpproach might impact the selection of a Process Reference Model such that the choic
rence Model is(actually driven by the assessment approach used by the Organizational |

€SS.

vould- be" an Organizational Unit which was an early adopter of ISO/IEC 12207 and whic
age 'in assessment of those processes encompassed by ISO/IEC 12207.
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nduct

th the

in an
icular
p of a
Unit in

hnizational Units-just getting started in process improvement will not need to consider this in their

il NOW

8 Process Assessment Models

8.1

Interpreting the requirements for a Process Assessment Model

This clause provides guidance on the selection and use of a Process Assessment Model as the basis for
performing a process assessment. The guidance is intended for the use of assessors and sponsors of
assessments. It is not directed specifically at the developers of Process Assessment Models, though it may be
of use to them.

A Process Assessment Model works in conjunction with a documented assessment process to form the basis
for an organization to determine the state of its processes from a process capability perspective; the Process
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Assessment Model provides the reference set of indicators which are used as a basis for gathering objective
evidences and determining the extent to which the process attribute or process purpose has been achieved.

There are many different types of modelling techniques available for describing, specifying and implementing
processes. Models that have not been specifically developed for the purpose of process assessment may not
yield reliable results, and their suitability for purpose should be verified before selection. The suitability for use
in assessing process capability will be a function of the degree of focus of the model's indicators on
observable aspects of process enactment and the model's degree of alignment with the relevant Process
Reference Model and the measurement framework for process capability. A primary means of verification of
suitability is the extent to which a model (and its associated Process Reference Model(s)) satisfies the
relevant requirements put forth in ISO/IEC 15504-2.

The gpplicable engineering principles will be specific to the intended domain of application{of the Process
Assegsment Model; the process management principles are embedded in the Measurement Framework for
process capability (ISO/IEC 15504-2, 4).

8.1.1| Process Assessment Model scope

A Prpcess Assessment Model shall relate to at least one process from the\specified Proceds Reference
Modgl(s).

A Prpcess Assessment Model shall address, for a given process, all)yor a continuous subset, |of the levels
(starting at level 1) of the Measurement Framework for process capability for each of the procesjses within its
Scopk.

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

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 capability levels selected from'the Measurement Framework.

[ISO/IEC 18504-2, 6.3.2]

The Rrocess Reference Model defines a set of processes that are considered to be fundamenial to efficient
and efffective operations in the domain of interest. Any Process Assessment Model, to be conformant with the
Procgss Refefence Model, must contain at least a part of this scope. The process scope pf a Process
Assegsment:Model may be a sub-set of the processes defined in the Process Reference Mode]. It may be a
supertset ‘of the Process Reference Model, covering all of the defined processes together with additional
processes outside the scope of the Process Reference Model.

A Process Assessment Model may also include processes outside the Process Reference Model providing it
encompasses at least one process from it. Finally, the scope of the model may be directly equivalent to the
Process Reference Model.

The Process Assessment Model shall explicitly declare its scope of coverage as described above.
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8.1.2 Process Assessment Model indicators

A Process Assessment Model shall be based on a set of indicators that explicitly addresses the purposes
and outcomes, as defined in the selected Process Reference Model, of all the processes within the scope of
the Process Assessment Model; and that demonstrates the achievement of the process attributes within the
capability level scope of the Process Assessment Model. The indicators focus attention on the
implementation of the processes in the scope of the model.

[ISO/IEC 15504-2, 6.3.3]

A model shgll document a set of indicators of process performance and process capability thatgnable
judgements df process capability to be soundly based on objective evidence.

There is a ¢lear expectation that the indicators will fall into two categories: factors that indicate the
performance pf the process, and factors that indicate its capability. In selecting a model, clear attention ghould
be given to the use of indicators in the model, the comprehensiveness of the indicator set,-and the appligability
of the indicat¢r set.

ISO/IEC 155(4-5 provides an exemplar a model with a comprehensive set of indi¢ators, which may serve as a
guide to the|extent of coverage to be expected for the Process Reference)Model defined in Annek F of
ISO/IEC 122(7:1995/Amd 1:2002. Annex B of this document also provides'guidance on indicators.

8.1.3 Mappling Process Assessment Models to Process Reference Models

A Process Assessment Model shall provide an explicit mapping from the fundamental elements of the model
to the processes of the selected Process Reference Modelyand to the relevant process attributes df the
Measurement Framework.

The mapping shall be complete, clear and unambiguous. The mapping of the indicators within the Prqcess
Assessment|Model shall be to:

a) the purgoses and outcomes of the processes in the specified Process Reference Model;

b) the progess attributes (including all\of the results of achievements listed for each process attribufe) in
the Medsurement Framework.

This enables Process Assessmént*Models that are structurally different to be related to the same Prqcess
Reference Model.

[ISO/IEC 15504-2, §.3.4]

The requirements for mapping play a crucial role in ISO/IEC 15504 by providing the foundation for tranglating
results from aHSOHECA5504-conformant-assessmentinto-a-commonformatwhich-facilitates—eomparability of
assessment ratings. The requirements for mapping call for the Process Assessment Model to be
accompanied by a detailed set of mappings which demonstrate how the indicators of process performance
provide coverage for the purposes and outcomes of the processes in the specified Process Reference Model
and how the indicators of process capability within the model provide coverage for the process attributes
(including all of the results of achievement of the process attributes) in the measurement framework.

It is essential that the assessor has access to the details of the mapping of the elements of the model to the
Process Reference Model. The mapping may be simple, as is the case in the model defined in
ISO/IEC 15504-5 where the processes of the Process Reference Model are in correspondence with the
processes of the Process Assessment Model and the Process Assessment Model employs a continuous
architecture. Where the structure of the model is significantly different from the Process Reference Model, as
in the case of a Process Assessment Model employing other architectures (e.g. staged architecture), the
mapping will likely be more complex.
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An assessor should confirm that the mapping is meaningful, for example by sampling some of the lowest level
components in the model, and locating them in the Process Reference Model, either as elements of a process
or as contributors to a process attribute. Mappings that result in elements being identified as components of
more than one process attribute may indicate problems with the model structure, which could result in
ambiguous translation of results.

8.1.4

Expression of assessment results

A Process Assessment Model shall provide a formal and verifiable mechanism for representing the results of
assessment as a set of process attribute ratings for each process selected from the specified Process
Reference Model(s).

procg
(with

NOTE

The expression of results may involve a direct translation of Process Assessment Model
ss profile as defined in this international standard, or the conversion of the data collected during’th
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the industry sector of the Organizational Unit being assessed;

condition of contract performance;

and

specific requirements for strong comparability with other assessments or Organizational
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the application domain of the software components that are the focus of the assessment;

business opportunities that may demand the use of a particular Process Assessment Model as a

the inclusion of an improvement path for increasing the process maturity of an Organizational Unit

Units.
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Where models exist that have been specifically developed for use in particular industry sectors (e.g.,
telecommunications, defence, aerospace) or for particular application domains (e.g. high security systems,
safety critical systems, real time embedded software) then, when applicable, these should be considered.

When an organization wishes to conduct an assessment in an area that is not representative of its normal
domain, it should take care that the model chosen is suitable. For example, an aerospace organization that
wishes to assess the processes responsible for maintenance of its internal management systems might find
that an industry specific model is not the most suitable for the task.

The model provided in ISO/IEC 15504-5 is a generic model for the software industry that is designed to be
applicable across all industry sectors and application domains.
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8.2.2 Technical Factors

Contegxtual Factors

Market Acceptance

ction factor to be considered is the matter of whether a Process Reference Model exist$)f]
ssment Model being considered. If this is not the case then a suitable Process Reference
be constructed and a determination made that it satisfies the requirements for,a Pr
bdel.

e various selection factors to be considered can be classified similarly to those for the sel
Reference Model, i.e. contextual factors, technical factors and legacy factors.

selection factor over which an individual organization Will typically have relatively little infl
0 which a market segment has a de facto assessment approach already established. If this
individual organization will likely find this to be the most influential selection factor. Of cours
clude an organization from using additional, assessment approaches but most will fin
t and effort to be prohibitive.

noted that over the course of time, as\the uptake of ISO/IEC 15504-conformant asses

ncreases, this consideration will become less of a factor since assessment results W
into a single process capability profile and legacy considerations will become less influenti

stomer Requirement

5s opportunities may demand the use of a particular Process Assessment Model as a cor
j/or as a condition of.contract performance.

8.2.21  Grpnularity of indicators
Process Assg¢ssment Models will in general provide differing degrees of visibility into a process based ¢n the
number of astessment indicators provided by the Process Assessment Model. Given the same processtcope,

pr the
Model
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dition

a Process Assessment Model with twenty assessment indicators would be considered to provide greater
visibility into a process than a Process Assessment Model with ten assessment indicators. Thus an important
selection consideration is the degree of visibility desired or needed. As a general rule greater visibility implies
greater precision in assessment ratings and also more specific input to subsequent process improvement
efforts. Of course, this improved visibility comes at a greater cost in terms of effort during the assessment to
elicit data regarding the assessment indicators and then processing the data to formulate assessment ratings.
A related consideration is the impact of the number of assessment indicators for a given process scope on the
prescriptiveness of a Process Assessment Model. As a general rule, as the number of assessment indicators
increases, the degree of prescriptiveness increases. This assertion is based on the assumption that the
indicator set is a non-redundant set of indicators.
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8.2.2.2 Process Architecture

While different architectures may be compatible with ISO/IEC 15504, they may have differing usage
characteristics which potential users should understand. No architecture is superior to the others in all
respects; rather they may offer complementary features. Accordingly, an organization may find one of them to
be more useful depending on the particular need to be addressed as well as the overall process capability
within the organization.

8.2.2.3 Intended Domain and Process Scope

Since the choice of a Process Reference Model does not necessarily imply the use of one particular Process
Asse ; izatt i i i Assessment
Mode]s that are compliant with the chosen Process Reference Model. One of the selection factors is the set of
processes covered by the Process Assessment Model. For example, the situation depicted by Tlable 2 shows
that after the decision has been made to select a particular Process Reference Madel (which defines
processes P1 through P10), there are three Process Assessment Models to choose from. If wg assume that
the ofganization needs to assess processes P1, P2 and P5, then, from the coverage prospedtive, Process
Assegsment Model 2 will be the chosen model since it is the only Process Assessment Model to provide
coverpge for the needed processes (a blank cell means that the Process Asséssment Model dogs not provide
coverpge for the associated process.)

Table 2 — Selection of a Process Assessment Model

Process Process Process Process
Assessment Assessment Assessment
Model 1 Model 2 Model 3
X
P1 s\\\}\ Y Y
P2 Y - Y
P3 Y Y Y
P4 Y
Q\
P5 o Y Y
P6 Y Y
P7 Y Y
P8 Y Y
P9 Y Y
P10 Y

9

[da)

belecting and Using Assessment Tools

In any-assessment, information will be collected, recorded, stored, collated, processed, analyzed, retrieved
and presented. Tools canm provide vatuable support i cotfating the evidence used by the assessor to assign
ratings to the process attributes for each process assessed, and in recording the ratings as the set of process
profiles.

There are two basic types of Tools: paper-based and automated, which have different characteristics. The
appropriateness of a tool depends on the planned mode of use and assessment methodology. To ensure
effective and efficient performance, tools should be selected or designed to match the assessment process.
Tools may be used in a number of ways to support assessments:

— by assessors capturing information;

© ISO/IEC 2004 — All rights reserved 39


https://iecnorm.com/api/?name=e0802ef5cd7af81d640dd7a2c0de7d16

ISO/IEC 15504-3:2004(E)

by process owners or Organizational Unit representatives during preparation for and prior to an
assessment capturing information for subsequent processing;

by Organizational Unit representatives continuously throughout the development life cycle, and at defined
milestones, to measure process adherence, process improvement progress or to gather information to
facilitate a future assessment;

after the assessment to retrieve or organize the assessment information to facilitate process improvement
planning or analysis for capability determination;

in a distributed approach for self-assessment throughout an organization;

when sampled work-products and process information are collected incrementally and reviewed\pfior to
the commencement of on-site assessment activities, such as interviews;

to assist [the assessor with the processing of the assessment information collected;

to store pnd retrieve assessment results, making the results more accessible forprocess improvgment
planning|or capability determination analysis;

to assisf] the assessor with post-assessment analysis of the results suchas the analysis of prpcess
improverment results against past performance history, or of a supplier Jprofile against an established
target profile;

to collecf information incrementally and in a distributed manner;

to collecf information incrementally at set milestone check-pdints in the performance of a process or|when
a number of Organizational Units are to be assessed incrementally;

to generate result profiles or help in the performaneé. of gap analysis.

Competence [to use the selected tools is a key.factor in ensuring that information is collected, rec¢rded,
processed arjd analyzed in a reliable, repeatablé~and appropriate way. The assessors and other partic|pants
who will use [the tools should be appropriately-trained and have the necessary experience in the use pf the
tools. In add|tion to competence in operating the tools, training and/or experience should provide a|good
theoretical uderstanding of the underlying principles related to the Process Assessment Model, indidators,

and rating.

Particular todls may be specifi€d jas part of the documented assessment process. Alternatively, the intgnding
user may negd to select appropriate tools. The guidance presented here is intended to highlight some [of the
considerations in selecting.tools for use throughout the assessment. It does not address issues relajed to
general support tools_such as word processors and presentation tools. The ability of assessment topls to
integrate together and’/to integrate with word processors and presentation tools, provides considgrable
assistance in|preparing reports and presentations of the outputs of the assessment.
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the scope and purpose of assessment;

need of assistance in collecting and storing information including assembling the assessment input and
recording it in a suitable form for transfer to the assessment output;

support for the chosen Process Assessment Model, at least for the scope of the assessment;

ability to capture the information required to be used in the production of ratings as defined in
ISO/IEC 15504-2;

ability to capture and maintain supporting information as defined in the assessment input;
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— support of the rating scheme defined in ISO/IEC 15504-2;

— support of representation of process profiles in forms that allow straightforward interpretation of their
meaning and value;

— ability to store and retrieve assessment results for subsequent use in process improvement or capability
determination;

— provision of appropriate segregation of different classes of information and data to enable the information
and data to be used or distributed in different ways;

— ity to Keep the capturednformation secure to meet confidentiatity constraints;

|
Q

bility to perform dynamic scoping and tailoring to support specific cultural, organizational|, sponsor, or
ssessment needs;

Q

— provision of adequate configuration control of the tool and the results collected;

— dbility to split by process and job function;

— gbility to tailor the Process Assessment Model as required;

— portability considerations (usability for interviews, distributed.inputs, simultaneous inputs);
— dbility to handle multiple assessors' inputs;

— Usability for interviews, self-assessment;

— dpility to integrate with other tools (metrics, CASE, etc.);

— dbility to maintain an audit trail of access1o information input;

—

pal-time performance: speed of information input and retrieval,
— dbility to call up practices required for specific interviews.
Guidgnce and standards for computer based tool selection are available in ISO/IEC 12119:1994, Information

technplogy — Software packages — Quality requirements and testing and ISO/IEC 14598 (all pafts), Software
engineering — Product evaluation.
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10 Guidance on Competency of Assessors

10.1 Overview
Assessors
demonstrate L lad £ el iS gained by Education
e Krewledge-of-the-preeess
and application domain
lts fi .
A 4 results from . o are gained by
Skills in the principle Training
—> Cgmpetence technologies of
ISO/IEC 15504
Personal attributes that is gainedhby ]
P contribute to effective Experience
0 performance
carty
ot
are subject to
Validation
indicates
A 4
Asgessments
Figure 2 — Demonstration and Validation of Assessor Competence
Figure 2 shoys the key relationships pertaining to the demonstration and validation of the competendg
assessors. These may be_articulated as follows:
a) Assessofs demanstrate their competence to carry out assessments.
b) Competgncé results from:

ies of

1) the knowledge of the processes;

2) skills in the principle technologies of this International Standard including: the Process Reference
Model(s); Process Assessment Model(s), methods and tools; and rating processes;

3) personal attributes which contribute to effective performance.

c) The knowledge, skills and personal attributes are gained by a combination of education, training and
experience.

d) An alternative to the demonstration of competence is to validate an intending assessor's education,
training and experience.

42
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10.2 Gaining and maintaining competence

10.2.1 Provisional assessor

A provisional assessor has reached the acceptable levels of education, training and experience but has not
necessarily participated in assessments conducted according to the provisions of this International Standard.

A provisional assessor should be trained and experienced in the process as well as in process assessment. A
provisional assessor should have received training that satisfies the guidance of this International Standard. A
provisional assessor should also have evidence of an acceptable level of education.

Accepptable Tevels of education may comprise:

— dgourses offered by a college or university;

— professional courses organized by recognized local or international bodies;
— vendor sponsored courses;

— €gmployer sponsored courses.

Acceptable levels of training may comprise:

—

aining provided by recognized local or international bodies;
— training provided by vendors and trainers.
Acceptable levels of experience may comprise:

— direct "hands-on" experience in Process Réference Model specialist areas;

anagement experience overseeing Process Reference Model specialist areas.

10.2.2 Competent assessor
A competent assessor will havel participated in assessments conducted according to the proyisions of this
International Standard. A record should be maintained documenting education, training and expefience.

Maintaining competence

To maintain competence, assessors should update their knowledge, skills and personal attributes by engaging
in aclivities such as education, training and relevant professional activities as well as perfdrming further
sments.conducted according to the provisions of this International Standard. This should He reflected in
ofd mentioned in 10.2.2.

11 Guidance on Verification of Conformity

Verification of conformity with ISO/IEC 15504 requirements is a critical aspect of realizing one of the principal
goals of ISO/IEC 15504, i.e. market uptake of the common measurement framework for the expression of
process capability. Market uptake will depend on the confidence users have that assessment results from
ISO/IEC 15504-conformant assessments, as expressed using the common measurement framework, have
content validity (that is, they portray what they claim to portray) and that they are repeatable and reliable.
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