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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
stablished by the respeciive organization 1o deal with particular fields of technical activity. ISO |and IEC
teéchnical committees collaborate in fields of mutual interest. Other international organizations, goevgrnmental
nd non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field\of information
chnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

—

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

he main task of the joint technical committee is to prepare International Standards. Draft Intdrnational
tandards adopted by the joint technical committee are circulated to the national_bodies for voting. Piiblication
s an International Standard requires approval by at least 75 % of the memberbodies casting a vote.

Q (N —i

>~

ttention is drawn to the possibility that some of the elements of this document may be the subject jof patent
ghts. ISO shall not be held responsible for identifying any or all such patent rights.

-

5O/IEC 15504-3 was prepared by Joint Technical Committge )ISO/IEC/TC JTC 1, Information teg¢hnology,
ubcommittee SC 7, Software and system engineering.

0 -

his first edition cancels and replaces ISO/IEC TR 15504-4:1998 and ISO/IEC TR 15504-6:1998, which have
een technically revised.

o -

BO/IEC 15504 consists of the following partsyiinder the general title Information technology —| Process
dssessment.

—+ Part 2: Performing an assessment

- Part 3: Guidance on performing-an assessment

—+ Part 4: Guidance on usé for process improvement and process capability determination

—

he following parts arelin)preparation:

— Part 1: Congepts and vocabulary

—  Part 5. Anexemplar Process Assessment Model

—

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

© 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 flevelopers of assessment methods and of fools To support an assessment.

ISO/IEC|15504-1 will provide a general introduction to the concepts of process assessment and a glossary fq
assessment related terms.

=

ISO/IEC|15504-2 sets out the minimum requirements for performing an assessment that ensure consistengy
and repdatability of the ratings. The requirements help to ensure that the assessment output-is’self-consistent
and provjdes evidence to substantiate the ratings and to verify compliance with the requirements.
ISO/IEC|15504-2 defines the Measurement Framework for process capability and the.réquirements for:
a) perfgrming an assessment;

b) procgess reference models;

c) process assessment models;

d) verifying conformity of process assessment.

This part of ISO/IEC 15504 provides guidance for interpreting the minimum requirements for performing a
assessment. It also provides guidance on:

=)

— the pature of the measurement framework;

— the fole and function of process reference.models;

— the fequirements for and selection-of a process assessment model;
— the selection and use of assessment tools;

— criteria for assessor compeétence; and

— verifjcation of confermity of process assessment.

ISO/IEC|15504-3\incorporates, as Annex A, an exemplar documented assessment process.

Process|assessment, as defined in this International Standard, is based on a two dimensional modé¢l
containin ss-di sion-¢ acapability di S| ss di sion s ide : ornd
process reference model, which defines a set of processes characterized by statements of process purpos
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
ssessment and any additional information that needs to be gathered. The assessment input also dgfines the
responsibility of the various parties in the performance of an assessment. An assessor who has.the'ngcessary
mpetence and skills oversees the assessment. Assessors may be from within the organization, external to
the organization or a combination of both.

An assessment is carried out against a defined assessment input utilizing conformant process asgessment
model(s) related to one or more conformant or compliant process reference, models. ISO/IEC{ 15504-5
contains an exemplar process assessment model that is based upon the process reference model 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 Scope

—

his part of ISO/IEC 15504 provides guidance on meeting the minimum set of requirements for perfo
assessment contained in ISO/IEC 15504-2.

I{ provides an overview of process assessment and interprets the requirements through the prg
duidance on:

q) performing an assessment;

b) the measurement framework for process capability;

d) process reference models and process assessment models;
d) selecting and using assessment tools;

g) competency of assessors;

f]  verification of conformity.

his document uses the following schema: the text inside a box is quoted from the normative ISO/IEQ
nd the text following a box.is.guidance about the normative text. If the quoted text includes
reference, it is understood thatyl[SO/IEC 15504-2 should be referred to.

Normative references

he following{seferenced documents are indispensable for the application of this document. F

references,~ only the edition cited applies. For undated references, the latest edition of the rg
ocument.(including any amendments) applies.

IBO/IEC 15504-2:2003, Information technology — Process assessment — Part 2: Performing an ass6

rming an

vision of

15504-2
A clause

or dated
ferenced

ssment

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
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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
responsil i ] = = : - PPN

9 U U v U cl C U C cUu C U USa=£L.

The ass¢ssment of the Organizational Unit's processes is made utilizing a Process Assessment Model based
upon a |Process Reference Model (e.g. ISO/IEC 12207:1995/Amd 1:2002). A Process Reference’Modé¢l
describeg the processes in terms of purpose and outcomes. A Process Assessment Model provides detailed
indicators necessary to assess the achievement of the process attributes.

There is| a set of 9 process attributes applicable to any process and characterizing the”capability of a
implemepted process. They are defined in ISO/IEC 15504-2.

Process |attributes are grouped into capability levels that define an ordinal scaleyof process capability and
provide p rational route for improvement of each individual process. Eachi-process attribute represents
measurable characteristics which support achievement of the process purpose ‘and contribute to meeting the
businesq goals of the organization.

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

S

4.2 Assessment process

An assepsment must be conducted according to a-.documented process that is capable of meeting the
assessment purpose. The key elements of a documented assessment process are closely tied to the
requirements for performing an assessment, defined in Clause 4 of ISO/IEC 15504-2. A brief overview of
these elgments is given in the next section while-more details on interpreting the activities for performing a
assessment are given in Clause 5 of this part\of'the standard. Note, however, that the guidance provided do€ds
not conslitute a complete, documented assessment process. Its purpose is to provide help in interpreting thie
requirements in ISO/IEC 15504-2 and‘to' provide a starting point for selecting or creating a documente
assessment process.

The doclimented assessment pracess is the set of instructions for conducting the assessment. A documented
assessment process addresses the following aspects of the conduct of an assessment:

— defining the inputs\to an assessment such as purpose, scope, constraints and the identity of thee
conformant Process Assessment Model to be used;

— defining key-roles and responsibilities;

— proMiding guidance for planning, data collection, data validation, process attributes rating and reporting
assessment results;

— recording of assessment outputs.
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.

2 © 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 Process Reference Model

Process Reference Model describes a set of one or more processes in terms of purpose-and gxpected
utcomes.

he purpose describes the high-level objectives that the process should achieve)while the agsociated
utcomes are the expected results of a successful enactment of the process. The purpose stategments in
njunction with the outcomes describe what to achieve, but do not prescribe héw, the process should achieve

objectives. Clause 7 provides guidance on Process Reference Models.'ahd 11.1 provides guidance on
rifying conformity or compliance of Process Reference Models.

nnex F of ISO/IEC 12207:1995/Amd 1:2002, as well as ISO/IEC 15288; provide Process Reference [Models.

.5 Process Assessment Model

>

Process Assessment Model as defined in this International Standard is one that meets the reqyirements
pecified in ISO/IEC 15504-2. In summary, a conformant Process Assessment Model is one:

(7))

— that is suitable for the purpose of process assessment;

-+ whose relevant elements are mapped_to' the processes described in a selected conformant| Process
Reference Model(s), and to the relevant-process attributes defined in ISO/IEC 15504-2;

—+ that is base upon a set of indicators for use during an assessment to gather the informatipn about
processes and process attributes;

—+ that has a formal and_verifiable mechanism for expressing the information gathered using the| Process
Assessment Model intoprocess attribute ratings as defined in ISO/IEC 15504-2.

Q

lause 8 provides.~guidance on Process Assessment Models and 11.2 provides guidance on |verifying
onformity of ProCess Assessment Models. The model in ISO/IEC 15504-5 is an exemplar | Process
ssessment Model based on the Process Reference Model defined in ISO/IEC 12207:1995/Amd 1:2(02.

D Q

4.6 Assessment Tools

In any assessment data WI|| need to be collected recorded, stored, collated processed, analysed, [retrieved
may be
paper—based (forms questlonnalres checkllsts etc.). In some cases the vqume and compIeX|ty 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

Assessm

ents are performed by individuals:

— with

—  who
acti

—  who

The com
responsi

The com|

Clause 1|0 provides guidance on competency of assessors.
4.8 Asgsessment approaches

4.8.1 Self-assessment

A self-as
a self-as
team.

4.8.2 Ipdependent assessment

An indej
indepeng
example
functioni
Organizs

The spo|
acquirer
independ

In the ca

assessedl organisation is assumed.

ol + H £ pu | FH 4 H- ol H | +
ar autyudlitc TTNA UT cuuvauult, traitiinty arid TAPCTTITTIVT UTT TTITCvVarit prTluvTootT o,

have access to appropriate documented guidance on how to perform the defined assessment
ities,

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

[oN

petency of team members should be verified by the competent assessor before ‘assigning roles an
bilities for performing the assessment.

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

sessment is carried out by an organization to assess'the capability of its own process. The sponsor ¢f
sessment is normally internal to the Organizational Unit as are the member(s) of the assessment

endent assessment is an assessment conducted by an assessment team whose member(s) are
ent of the Organizational Unitvbeing assessed. An independent assessment may be conducted, for

by an organization on its-ewn behalf as independent verification that its assessment program |[s
ng properly; the assessment-sponsor will belong to the same organization but not necessarily to the
tional Unit being assessed.

nsor of an assessment may be external to the Organizational Unit being assessed, such as an
who wishes <to) "have an independent determination of process capability. The degree of
ence, however, may vary according to the purpose, scope and context of the assessment.

se of an-external assessment sponsor, mutual agreement between the assessment sponsor and the

4.9 Success factors for process assessment

The follo

wing factors are essential to a successful process assessment.

4.9.1 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
rganizational Unit. The organization needs to recognize that the participants are a principal. Jource of
owledge and experience about the process and that they are in a good position to identify |potential
eaknesses.

.9.3 Confidentiality

espect for the confidentiality of the sources of information and documentation gathéred during assegsment is
ssential in order to secure that information. Where interviews or discussions“are employed, condideration
ould be given to ensuring that participants do not feel threatened orlhave any concerns fegarding
nfidentiality. Some of the information provided might be proprietary to the .Organizational Unit. It is therefore
portant that adequate controls are in place to handle such information;

.9.4 Relevance

he Organizational Unit members should believe that the ass€ssment will result in some benefit that will
ccrue to them directly or indirectly.

.9.5 Credibility

he sponsor, the management and the staff of the Organizational Unit should all believe that the asgessment
ill deliver a result which is objective and is-representative of the assessment scope. It is important that all
arties can be confident that the assessors-have adequate assessment experience, are sufficiently [impartial
nd have an adequate understanding of\the Organizational Unit and its business to conduct the assegsment.

Guidance on Requirements for Performing an Assessment

.1 General

he requirements for performing an assessment defined in ISO/IEC 15504-2 aim at achieving & greater
egree of uniformity in the approach to process assessment, so as to maximize the reliability of| different
pproaches and-provide a degree of comparability between the results of different assessments. It may make
nse to verify the requirements prior to and during the course of the assessment so that corrective actions
n occur:

.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]

© ISO/IEC 2004 — All rights reserved 5
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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.”

A docurpented assessment process supports repeatability of an assessment approach. Subclause!5.b
provides|guidance on the selection of a documented assessment process.

5.2.1 Planning

The dogumented 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) | the required inputs defined in this part of ISO/IEC 15504;
2) | the activities to be performed in conducting the assessment;
3) | the resources and schedule assigned to these activities;
4) | the identity and defined responsibilities of the participants)in the assessment;
5) | the criteria to verify that the requirements of this International Standard have been met;
6) | a description of the planned assessment outplits.

[ISO/IEC 15504-2, 4.2.2 a)]

The actiyities to be performed will be determined by the chosen documented assessment process tailored ds
necessary.

The resdurce and schedule depend strongly on information contained in the assessment input such as scop|
and purpose of the assessment. This information should be reviewed thoroughly before planning. Timing an
resourcel needs may change during the process assessment activities. Monitoring and corrective actions {
maintain|schedule and tesources should be one of the planned activities.

[ 2o NN

In the first version’ of the plan some information may be missing or not available (e.g. identity of 4l
participapts)., As* process assessment activities progress, the plan will be updated with the necessany
informatipn.

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

minimum the following:

ratings shall be explicitly identified and shall be demonstrable;

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

1) the strategy and techniques for the selection, collection, analysis of data and justification of the

assessment scope, and the elements in the Process Assessment Model;

evidence;

meet the assessment purpose and scope;

5) the identification of the objective evidence gathered shall be recordéd and maintained to
the basis for verification of the ratings.

[ISO/IEC 15504-2,

2) correspondence shall be established between the organizational unit’'s processes, specifigd in the

3) each process identified in the assessment scope shall be assessed on the basis of gbjective

4) the objective evidence gathered for each attribute for each process asseSsed shall be sufficient to

provide

4.2.2 b)]

|

ata collection may be performed in various ways such"as interviews, questionnaires, discuss
rtefact review. Before starting data collection, the Organizational Unit's processes should be mapp
processes defined within the Process Assessment Madel.

Q

—

urpose. The sampling information and rationale should be retained.

o]

a tool. A tool could be used continuously throughout the life cycle, for example, at defined mile

ons and
ed to the

he sampling mechanism should ensure that thie set of processes selected is appropriate to the asgessment

Tlhe information gathering may be organized as part of a monitoring or reporting mechanism used iy one or
ore projects. Alternatively, informatien collection may be automated or semi-automated through the support

ttones to

easure adherence to the process, to measure process improvement progress, or to gather information to

facilitate a future assessment.

§5.2.3 Data validation

) Data Validation The data collected shall be validated to:

1) confirm that the evidence collected is objective;

2)>~ensure that the objective evidence is sufficient and representative to cover the scope and
of the assessment;

burpose

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.
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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 validatfon cannot be achieved, the circumstance should be clearly stated in the process assessment outptllt
together|with a risk analysis associated with potential lack of validity of the results.

5.2.4 Process attribute rating

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

1) | the set of process attribute ratings shall be recorded as the process{piofile for the definec
organizational unit;

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

3) | the decision-making process that is used to derive rating4judgements shall be recorded;

4) | traceability shall be maintained between an attribute rating and the objective evidence used if
determining that rating;

5) | for each process attribute rated, the relationship between the indicators and the objective evidencg
shall be recorded.

[ISO/IEC 15504-2, 4.2.2 d)f

Rating i$ essentially based on ,assessor's judgement and relies on validated objective evidence. This
judgemept should take into accountassessment purpose and assessment context.

When the rating elements-of-the Process Assessment Model used are different from the defined process
attributeg (ISO/IEC 15504-2; Clause 5), then these ratings should be translated according to the mechanisnis
defined ip the Process Assessment Model (see 8.1.3).

Attribute [ratings_should be validated and recorded, ensuring that each rating record can be uniquely identified
and traced to the process to which it relates. A rating is assigned for each process attribute and the set ¢f
process
attribute
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, 11.2.2 ¢)]

Tlhe reporting of the assessment results might simply be in the form of a presentation for ar| internal
gssessment or might be in the form of a detailed report for an independent external-assessment. In|addition,
gther findings and proposed action plans may be prepared for presentation, depending upon the asgessment
purpose and whether this additional analysis is performed at the same time‘ds the assessment. THe results
may be presented in absolute terms or relative terms in comparison~to previous assessmeni results,
benchmark data, comparison to business needs, etc.

Tlhe assessment results will normally be used as a basis for developing an improvement plan or defermining
capability and associated risks as appropriate. This guidance isptévided in ISO/IEC 15504-4.

8.3 Roles and responsibilities

5.3.1 Responsibilities of the Sponsor

The sponsor of the assessment shall:

h)  verify that the individual who is to\take responsibility for conformity of the assessment is a conpetent
assessor;

b) ensure that resources are wade available to conduct the assessment;

ensure that the assessment team has access to the relevant resources.

\
N

[ISO/IEC 155044, 4.3.1]

Tlhe sponsor' will have the responsibilities and the authority to make sure that adequate resoufces and
cgompetencies are made available in order to perform a conformant assessment. Examples of| relevant
resodrces the assessment team require access to are: key personnel for interviews, infrastructurg needed
ufing’ assessment, artefacts to be examined. Although no specific responsibility is assigned to the
Organizatiomat—tnits—mamagement directty,their commitment—and—motivatiom—is—very importart. This is
particularly true when the Sponsor is not a member of the Organizational Unit's management.

Q.
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5.3.2 Responsibilities of the Competent Assessor

The competent assessor shall:
a) confirm the sponsor's commitment to proceed with the assessment;

b) ensure that the assessment is conducted in accordance with the requirements of this part of
ISO/IEC 15504;

c) en
ass
d) ens
e) ens
hov
f) ens
ass
g) con
h) on
IS

nre that participams 1 the asSesSIent are briefed o the purpose, Scope and approacih of i
essment;

ure that all members of the assessment team have knowledge and skills appropriate to their-roles;

ure that all members of the assessment team have access to appropriate documented\guidance of
to perform the defined assessment activities;

ure that the assessment team has the competencies to use the tools chosen to support the
essment;

firm receipt of the assessment result deliverables by the sponsor;

completion of the assessment, verify and document the extent of conformance of the assessment tq
/IEC 15504 (see also 7.4).

[ISO/IEC 15504-2, 4.3.2f

The com

conformant with the requirements of ISO/IEC 15504-2, dt,is therefore imperative that the competent assessqr

selects &
selected
assesso

5.3.3 R

petent assessor is responsible for ensuring that thé assessment achieves its purpose and that it is
n appropriate documented assessment process. Even if the documented assessment process |s

by the assessment sponsor, the competent assessor remains responsible for ensuring that
s are competent in its use.

esponsibilities of the Assessors

The ass

a) car
dat

b) raf

essors shall:

[y out assigned activities associated with the assessment, e.g. detailed planning, data collection
h validation and reporting;

b the process-attributes.
[ISO/IEC 15504-2, 4.3.3]

The ratin

g 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]

10
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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;

HSOAEC1+5504-24.4.2 a)]

Tlhe sponsor is normally an individual internal to the organization but not necessarily to the Organizational Unit
being assessed. In case of independent assessments, the sponsor may be a legal eniity externl to the
Qrganizational Unit being assessed, such as an acquirer who wishes to have an-independently derived
gssessment output.

b) the assessment purpose;

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

=]

ifferent types of assessments have different purposes. The purposes may vary depending upon the pusiness
oals of the sponsor such as facilitating internal process imprevement or selecting suppliers (either internal or
xternal).

D Q

L) the assessment scope including:

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

2) the highest capability levelto be investigated for each individual process within the assgessment
scope;

3) the organizationdlunit that deploys the processes;

4) the context which includes:

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

ili) key characteristics (e.g. size, criticality, complexity and quality) of the products or sefvices of
the organizational unit.

[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.
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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) thelassessment approach;

[ISO/IEC15504-2 d)

The assg¢ssment approaches possible are described in 4.8 of this guidance (self-assessment and independent
assessment).

e) thelassessment constraints considering, at minimum:
1) | availability of key resources;
2) | the maximum duration of the assessment;
3) | specific processes or organisational units to be excluded from the assessment;
4) | the quantity and type of objective evidence to be'examined in the assessment;
5) | the ownership of the assessment outputs'and any restrictions on their use;
6) | controls on information resulting from:a confidentiality agreement.

[ISO/IEC 15504-2, 4.4.2 e)f

The sucgess of the assessmient may be affected if the key resources are not available. Consideration needs
to be given to minimize disruption of normal business activities.

The prodess and scope may be tailored to accommodate the available time.

It may bg necessary 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. Fqr
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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used) that meets the requirements defined in 6.3;

shall be defined;

[ISO/IEC 15504-2,

f)  the identity of the Process Assessment Model (including the identity of the Process Reference Model(s)

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)

4.4.21]

I

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

<

Vhen assessing system or software engineering processes, the Process Assessment Model use
related Process Reference Model(s) may be based on or have a relationship with ISO/AEC 12207 Ar
BO/IEC 15288.

—

he assessment input will state the relationship, if any, that exists between_the Process Reference

- Q

blationship” is a relationship that will be stated.

or ease of application, one may wish to use a single Process Assessment Model; however, depending on the

] and its
nd 1 and

Model(s)

nd the two standards: ISO/IEC 12207:1995/Amd 1:2002 and ISO/IEC15288. It is noted that éven "no

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

[ISO/IEC 15504-2, 4.4.2 g,

and h)]

o

lause 10 provides guidance regarding assessor competence. The documented assessment proces
provide specific criteria related to who is eligible to be the competent assessor.

s should

the identity and roles of assessees, the assessment team and assessment support staff with
responsibilities for the assessment;

[ISO/IEC 15504-2,

specific

4.4.2)]

xperience of the\assessors fosters the confidence in the assessment results. Assessment team
om the Orgahizational Unit can help to provide process context and supports ownership and credibi
bsults.

= —hp

—

he selection of assessees should be representative of the Organizational Unit being assesse
participants are representative of the Organizational Unit then the assessment results are more

he number of assessors engaged in assessment activities may vary, however the combined knowlﬁge and

embers
ity of the

d. If the
likely to

rovide an accurate view of the process r\apahilify

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))]

© ISO/IEC 2004 — All rights reserved
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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. Th
changes|should be approved by the sponsor or delegated authority. If these changes have an impact en.im
scheduld and resources the assessment planning should be revised appropriately.

[¢]

An impa¢gt analysis should also be performed against the data already collected to determine-whether some
assessment activities may need to be repeated.

5.5 Reécording 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 retention by the sponsor or theif
delegatéd authority.

At a mirfimum, the assessment record shall contain:

a) theldate of the assessment;

b) thelassessment input;

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

e) thelset of process profiles resulting fromthé assessment (i.e. one profile for each process assessed);

f)  the|identification of any additional.information collected during the assessment as specified in clause
4.4)2 j).

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

The infofmation content of the assessment output is intended to support understanding of the assessme
results apd facilitateyactivities such as benchmarking and third party verification. The records may be retain
in different forms-paper-based or electronic depending upon the circumstances and tools used to support t
assessment:

Based o y [ iafity icti i ified input, di t
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
use of resources.

If there are a priori constraints on the Process Reference Model and/or the Process Assessment Mo

effective

del to be

used these may induce constraints on the documented assessment process chosen.

Tlhe major consideration in selecting a documented assessment process will be its ability to ensurs
ssessment purpose is met. Also of critical importance is its suitability for the contextcand scof
ssessment. The principal factors affecting its selection will be:

Q Q

— the planned purpose of the assessment;

— the planned scope of the assessment;

—+ the assessment approach selected;

— the process context of the selected processes;
—+ the amount of risk in the accuracy of the findings that the@ssessment sponsor will accept

Vhere documented assessment processes exist that have-been specifically developed to support a
ssessment approach or approaches, then these shéuld be used if at all possible. Larger, more
rganizations may also be constrained to select documented assessment processes that have the
over the range of their business activities to ensute consistency of approach, reuse of competencies

O 0 Q <

here are a host of secondary factors that will also affect the selection decision. These factors relate
ractical matters such as cost, duration, and availability of other resources — such as assessors — n
onduct the assessment. There may.be' constraints associated with the use of a documented asg
rocess such as the use of specially qualified assessors or availability of assessment-related material

.0 T -

documented assessment process has to be suitable for tailoring to meet the specific needs of an i
ssessment. The purpose,~scope and overall approach to the assessment will impact on the way in v
bquired activities are perfermed. The assessment process for a specific assessment may be tailorg
ddition or deletion of-specified tasks, providing the minimum required set of activities is performed.
uidelines may address:

Q QO = Q >

—+ the level gf’détail required in the plans;
-+ sourcé.and means of collection of data;

—,~ mechanisms for storage and retrieval of data;

that the
e of the

particular
complex
ability to
etc.

more to
eeded to
essment
S.

hdividual
vhich the
d by the
Tailoring

— 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.

© ISO/IEC 2004 — All rights reserved
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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

Level 0: Incomplete process

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

At this lgvel there is little or no evidence of any systematic achievement of the process purpose.
[ISO/IEC 1550442,'5.1f

systemaltic achievement of the process purpose. Systematic achievement is characterized by the routin
performgnce of necessary actions and the presence of appropriate input and output work products whic
collectively, ensure that the process purpose is achieved.

The Incdmplete process is one that is either not performed at all, or for which there is littlezof_no evidence :F‘

Level O is the only capability level with no attributes; in effect, level 0 can be 'eonsidered as the state of n¢t
being at|capability level 1 or above. Accordingly, determination of a process. as being level 0 will be largely
based on the lack of adequate objective evidence to consider it to be operating at level 1.

6.2 Ldvel 1: Performed process

Level 1} Performed process
The imdlemented process achieves its process purpose.
The follpwing attribute of the process demonstrates the achievement of this level:

[ISO/IEC 15504-2, 5.2f

The Performed process achieves it§ process purpose through the performance of necessary actions and th
presence of appropriate input and\output work products which, collectively, ensure that the process purpose (s
achieved.

[¢)

Level 1 i$ the only capability/level with one attribute.

While th¢ sole attriblte'at level 1 is stated in such a way as to be common to all processes (as are all process
attributeg) in reality the attribute is related to process performance and the achievement of process outcomes
which differ frem. process to process. In other words the indicators that would demonstrate the evidence ¢f
achievinz the.only attribute in level 1 are not common to all processes but are specific for the process being
assessed(l.

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.

[ISO/IEC 1850442, 5.2.1]

rocess Reference Models define, for each process, a purpose and expected outeemes while a| Process
ssessment Model will provide the indicators for both process performance and process capability.

> T

Tlhe indicators relevant for process attribute 1.1 are the process performance<ndicators, which will bg different
from process to process but will generally consist of:

— identified work products that are input to the process;

— identified work products that are produced by the process;

— actions taken to transform the input work products into Qutput products.

Assessors will try to verify that the people performing the process understand the purpose of the prodess itself
gnd perform the necessary actions. The work products resulting from performing the activities, togdther with
imput work products, are further evidence of proeess performance. However, the simple existence|of these
work products is not sufficient; it should be evident that they contribute to achieving the process purpqgse.

§.3 Level 2: Managed process

| evel 2: Managed process

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

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

[ISO/IEC 15504-2, 5.3]

Tlhe”Managed process is planned, monitored and adjusted to meet identified objectives for the perforjnance 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.
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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 monitored;
c) performance of the process is adjusted to meet plans;
d) responsibilities and authorities for performing the process are defined, assigned and communicated;

e) resqurces and information necessary for performing the process are identified, made available, allocateq
and|used;

f) inteffaces between the involved parties are managed to ensure both effectii’e)communication and alsg
clegr assignment of responsibility.

[ISO/IEC 15504-2, 5.3.1f

The performance management attribute is concerned with the application of basic management techniques t
provide reasonable assurance that process performance objectives are met.

O

The identification of process performance objectives is a.critical requirement for achievement of this attributg.
Typically, performance objectives would include things:such as — (1) quality of artefacts produced, (2) proce
cycle time and (3) resource usage. Note that process performance objectives will in turn be driven by othgr
considergtions such as process inputs and overall-project and/or product constraints and characteristics.
this leve| of process capability process performance objectives may be expressed in either qualitative terms
(e.g. pedr reviews will be easy to understand and to conduct) or quantitative terms (e.g. peer reviews will,
average,|detect at least 80 % of the defects in the product).

Some processes (e.g. supporting, érganizational and management processes) may not require planning for
each insfance but may perform continuously under standing arrangements.

Without ¢learly defined responsibilities and understood lines of authority, any group undertaking is at risk fro
the start| Hence, an impartant facet of the managed process is the explicit assignment of responsibility an
authority|for performing the process. The essential aspects to be addressed are the identification, assignment
and communication of-responsibilities and authorities for performing the process. Note that all stakeholders i
the procgss (e.g..process owner, process implementers, etc) should be informed of these activities.

The resqurcés(and information needed to implement the process in accordance with the identified process
performgniee objectives are identified, made available, allocated and used. It is especially important to
prepared 10 make appropriaie 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.

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 produced by
the process are appropriately managed. As a result of full achievement of this attribute:

a) requirements for the work products of the process are defined;
b) requirements for documentation and control of the work products are defined;

c) work products are appropriately identified. documented. and controlled:

) work products are reviewed in accordance with planned arrangements and adjusted as-necefssary to
meet requirements.

NOTE 1 Requirements for documentation and control of work products may include requirements for the ideftification
bf changes and revision status, approval and re-approval of work products, and for making relevant vefsions of
hpplicable work products available at points of use.

NOTE 2 The work products referred to in this clause are those that result from the achievement of the process
butcomes.

[ISO/IEC 1550442, 5.3.2]

he work product management attribute is concerned with the{application of basic management techpiques to
rovide reasonable assurance that work products produced are appropriately identified, documerjted, and
pntrolled. The work products referred to in this clause“are those that result from the achievement of the
rocess outcomes (e.g. those resulting from the process attaining capability level 1).

T 0T -

work product is an artefact associated with -thie ‘execution of a process; accordingly the nature of the work
roduct will vary depending on the purpose-of the process. Some work products may be a pdrt of the
eliverable product while others may not:(e/g. some quality records such as personnel records, ol meeting
inutes).

QT >

=

Requirements for the work products-of the process are identified to provide a basis for their production (as
well as verification). Note thatiwork product requirements will likely have a significant influencé on the
performance requirements for\the process itself; thus, the two process attributes at capability leyel 2 are
imterdependent.

equirements for thebwork products of the process may be functional requirements which pertain to attributes

the work product® (performance, size, etc.) or may be non-functional requirements which pertain to
reements or.constraints which are not directly related to work product attributes (delivery dates, pgckaging,
c.) or may be‘a combination of both.

re gonsidered as distinct from the requirements for the work products. Various degrees of change ¢ontrol or
pfiguration management may be appropriate depending on specific aspects of the work products apd/or the

equirements for the documentation and control of the work products of the process are also defin{‘d; these
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 process outcomes.

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

[ISO/IEC 15504-2, 5:4]

The Estgblished process is based upon a standard process which is effectively deployed as a defined proces
to achieje its process outcomes. The process is performed using a defined process, tailored from a4
established and maintained standard process. The standard process identifies resources —both human an
infrastru¢ture — needed for performance of the process, and these are incorporated into the defined proces
Appropriaite data are collected to identify opportunities for understanding and improving both the standarn
process and the defined process.

O 770 5w

The primary distinction from the Managed Level is that the process of the EStablished Level is a defined
process failored from a Standard Process.

Capability level 3 provides the foundation for progression to the next {ével of process capability by establishin
a standard process which is tailored and effectively deployed along. with the infrastructure needed to provid
the basiq for a closed loop feedback cycle for process improvement:

D Q

PA 3.1 | Process definition attribute

The prdcess definition attribute is a measure of the éxtent to which a standard process is maintained tq
support|the deployment of the defined process. Asqa result of full achievement of this attribute:

a) a sfandard process, including appropriaté_tailoring guidelines, is defined that describe the fundamenta
eleients that must be incorporated intoya defined process;

b) thelsequence 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 process

d) required infrastructure~and work environment for performing a process are identified as part of thé
staphdard process;

e) suifable metheds for monitoring the effectiveness and suitability of the process are determined.

NOTE A Standard process may be used as-is when deploying a defined process, in which case tailoring guideline
would ndt bé 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 te_meet the
dbjectives, constraints, and environment of the project. “Tailoring guidelines” are used to enable organizations
tp deploy standard processes in diverse contexts. The organization’s set of standard processes’is described
gt a general level that may not be directly usable to perform a process. Tailoring guidelines“aid tHose who
€
3

stablish the defined processes for projects. Tailoring guidelines describe what can and,¢annot be [modified
nd identify process components that are candidates for modification.

—

he sequence and interaction of processes does not necessarily imply sequential execution; it mpy mean
oncurrent execution, cyclic feedback, or some other interaction.

Q

>

n obvious precondition for receiving meaningful feedback on the standard process is usage of th¢ defined
rocess with fidelity; that is, the implementers of the process are, acting in accordance with thg defined
process. Perfectly tailored processes are of no lasting value if they are*not reflective of the work beind done.

o]

I

s process usage data is collected, a basis for understanding the behaviour of the standard pfocess is
ccumulated. This repository of knowledge provides the basis for understanding and improvemeht of the
tandard process.

»_Q

PA 3.2 Process deployment attribute
The process deployment attribute is a measure of the extent to which the standard process is effectively
leployed as a defined process to achieve its process outcomes. As a result of full achievement of this
bitribute:

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

b) required roles, responsibilities and authorities for performing the defined process are assighed and
communicated;

personnel performing the defined process are competent on the basis of appropriate education, [training,
and experience;

\
N

) required resources and information necessary for performing the defined process are made ayailable,
allocated-and used;

p) required infrastructure and work environment for performing the defined process are made ayailable,
managed and maintained;

f) appropriate data are collected and analysed as a basis for understanding the behaviour of, and to
demonstrate the suitability and effectiveness of the process, and to evaluate where continuous
improvement of the process can be made.

NOTE 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;

[oN

— undérstanding the process infrastructure and work environment required for performing>the defing
progess;

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

Q.

— a cdmmon defined understanding of roles, responsibilities and competencies~for performing the defing
prodess.

=

The process infrastructure encompasses tools, methods and special' facilities that are required fq
performgnce of the defined process.

The detérmination, collection and analysis of appropriate data ‘telating to implementation of the defined
process provide a basis for understanding the behaviour of the defined process as well as demonstrating thie
suitability and effectiveness of the defined process. This, in tatn, contributes to the ongoing improvement ¢f
the standard process elements upon which the defined process is based.

6.5 Ldvel 4: Predictable process

Level 4} Predictable process

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

The follpwing attributes of the process, together with the previously defined attributes, demonstrate the
achievemnent of this level:

[ISO/IEC 15504-2, 5.5f

The Pregictablé process operates consistently within defined limits to achieve its process outcomes; in

addition, | itsAimplementation is supported and driven through quantitative information derived from releva
measurement. The performance of processes which operate at capability level 4 are quantitatively managélli
and behave in predictable ways 10 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
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;

ensure that performance of the process supports the achievement of the relevant process performance

used to

objectives and quantitative objectives for process performance;

quantitative objectives for process performance are met;

measurement results are used to characterise process performance.

NOTE 1 Information needs typically reflect management, technical, project, proeess or product needs.

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

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

) measures and frequency of measurement are identified and defined in line with process) measurement

p) results of measurement are collected, analysed and reported in order to monitorthe extent to which the

[ISO/IEC 1550442, 5.5.1]

Tlhe process measurement attribute is concerned with the\existence of an effective system for the col
measures relevant to the performance of the process-and the quality of the work products. The mea
gpplied to determine the extent of achievement of thevorganization's business goals.

Relevant business goals are understood and clearly identified, and some form of correspon

mn

igure 1 illustrates the relationship-:between some of the important concepts related to the
Measurement Attribute.
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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:

© ISO/IEC 2004 — All rights reserved
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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:

— actugl development response time, size and complexity,

— actugl development cost,

— ext

— defdct density,

— maintainability,

— aes
The "me

i) norm

i) Normn

k) Acce

On the o
the softw

t of requirements satisfaction,

etics.
hsures" in line with these "process measurement objectives" may be:
alized time in hours and tenths of an hour
actual time, size and complexity
halized cost
actual cost, size and complexity
normalized cost is within stated limit,(yes/no)
ptability
requirements satisfaction ass a % of identified requirements
normalized defect density as the number of defects per 100 lines
maintainability against a % marking scheme
aesthetics-against a % marking schema

ther Hand, in order to support the relevant business goals, an "objective for process performance " f@r
aré construction process may be "to minimize software unit development time within stated cost and

acceptat

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

24

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

onitoring-of the extent to-which-the guantitative obiective for nrocess-performance-have been-achieved
T =1 ) g g .

PA 4.2 Process control attribute

The process control attribute is a measure of the extent to which the process is quantitatively managed to
broduce a process that is stable, capable, and predictable within defined limits-\As a resulf of full
hchievement of this attribute:

h) analysis and control techniques are determined and applied where applicable;
b) control limits of variation are established for normal process performance;

) measurement data are analysed for special causes of variation;

) corrective actions are taken to address special causes of vartiation;

p) control limits are re-established (as necessary) followingcorfective action.

[ISO/IEC 1550442, 5.5.2]

he analysis and control techniques chosen will’be influenced by the nature of the process as well @s by the
verall context of the Organizational Unit being assessed. For example, not all processes are equally|suited to
tatistical control, and alternative techniques (e.g. Pareto analysis, fishbone diagrams, etc.) can be|selected
at demonstrate a qualitative understanding of the process.

= 0 0O

he analysis techniques that have been identified should be applied for the purpose of identifying| the root
uses of variation in processsperformance. The control limits for process performance can be defined either
n the basis of experience,-or in terms of establishing targets for performance.

pecial causes of variation refer to defects in a process which are not inherent to the process Hut rather
imcidental; these typically stem from implementation problems.

uantitative management of process performance implies effective implementation of correctije action
esigned to\’address identified special causes of variation. An Organizational Unit effectivdly using
easurement will use measurement and analysis to justify decisions taken, on the basis of their impact on
elivery,of benefit to the business.

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 an
adjustmgnts are made as necessary to achieve desired product and process goals.

Performance of the predictable process is continuously improved to meet current and projected-business
goals. Qpantitative objectives for improvement of process performance are established, based onthe relevant
businesq goals of the Organizational Unit. Data are collected and analyzed to identify opportunities for best
practice pnd innovation; common causes of variation in performance are identified and addressed. Optimizin

a process involves piloting innovative ideas and technologies and changing non-effective processes to megt
defined goals or objectives.

The primlary distinction from the Predictable Level is that the defined and standard.processes now dynamical
change gnd adapt to effectively meet current and projected business goals.

<

PA 5.1 | Process innovation attribute

The process innovation attribute is a measure of the extent to which changes to the process are identified
from analysis of common causes of variation in performance,” and from investigations of innovative
approadhes to the definition and deployment of the process. As a result of full achievement of this attribute:
a) progess improvement objectives for the process are defined that support the relevant business goals;

b) applopriate data are analysed to identify commoh*causes of variations in process performance;

c) applopriate data are analysed to identify. gpportunities for best practice and innovation;

d) impfovement opportunities derived fron new technologies and process concepts are identified;

e) an implementation strateqgy is established to achieve the process improvement objectives.

[ISO/IEC 15504-2, 5.6.1f

The progess innovation attribute is concerned with the existence of a proactive focus on continuous
improvement in_the/fulfilment of both current and projected (relevant) business goals of the Organizational
Unit.

Having gxplicitly 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.

PA 5.2 Process optimization attribute

management and performance of the process result in effective impact that achieves the relevant
improvement objectives. As a result of full achievement of this attribute:

The process optimization attribute is a measure of the extent to which changes to the definition,

process

process;

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

\
N

effectiveness of process change on the basis of actual performance is evaluatéd against the
product requirements and process objectives to determine whether results are due to common o
causes.

h) impact of all proposed changes is assessed against the objectives of the defined process and_standard

[ISO/IEC 155044, 5.6.2]

process

defined
- special

peration of the process. The effectiveness of changestisrevaluated against actual results and adj
re made as necessary to achieve relevant process improvement objectives.

QO Q -

order to achieve the most improvement possible with available resources the impact of proposed
i$ estimated; the quantitative understanding of¢he predictable process will help in assessing the i
roposed changes.

he implementation timing and sequencing of agreed changes is carefully planned so as to ensure &
mount of disruption to process pérfermance. This planning will typically consider factors such a
iticality and status, process change effectiveness evaluation and new business generation.

he process optimization attribute is concerned with anorderly and proactive approach to identifying
ppropriate changes to the process and introducing them_so as to minimize undesired disruptign to the

Listments

changes
mpact of

minimal
S project

nderstanding the actual impact of process changes is a critical aspect of level 5 capability; this knowledge

rovides the basis for closed loop learning.

.7 Rating process attributes

he capability:devels and process attributes described above, as defined in ISO/IEC 15504-2, 5.
rovide the\basic elements of a measurement framework for rating process capability. To com
framewark,'a scale for rating the extent of achievement of a process attribute is defined.

1 to 5.6,
blete the
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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 Nofachieved:
There id little or no evidence of achievement of the defined attribute in the assessed process.
P  Patially achieved:

There i§ some evidence of an approach to, and some achievement of, the defined attributé.in the assessed
process| Some aspects of achievement of the attribute may be unpredictable.

L Largely achieved:

There ig evidence of a systematic approach to, and significant achievement of, the defined attribute in the
assessdd process. Some weakness related to this attribute may exist in the(assessed process.

F  Fully achieved:

There i evidence of a complete and systematic approach to, and.full achievement of, the defined attribute i
the ass¢ssed process. No significant weaknesses related to this attribute exist in the assessed process.

The ordfnal points defined above shall be understood initerms of a percentage scale representing extent of
achievement.

The corfesponding values shall be:

N Not achieved 0 td 15 % achievement

P Partially 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 - 5.7.2

The numerical expressmn of the ratlng IeveIs is intended to prowde firm anchor points to support thie

but that the vaIues shown should gwde assessors in performmg the ratlng task Further |t 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
assessed up to and including the highest capability level defined in the assessment scope.

assessment includes the set of process profiles for all assessed processes.

NOTE The set of process attribute ratings for a process forms the process profile for that process. The output of an

[ISO/IEC 15504-2, 5.7.3]

shall be

b Bl

bpresenting the results of assessment as a set of process attribute ratings for each process)assesse

se of the process attribute rating scale is enabled by the use of a formal and verifiable-mechanism for

.

Referencing of process attribute ratings

Fach process attribute rating shall be given an identifier that records the process name and the
hitribute assessed.

NOTE The ratings may be represented in any format, such as a matrix or-as.part of a database, provide
fepresentation allows the identification of individual ratings according to this referencing scheme.

[ISO/IEC 15504-

Process

l that the

D 5.7.4]

he set of ratings of the process attributes for a procéss constitutes the result of the measur
apability defined in this International Standard; the result is termed the process profile for that pro
ny assessment, the results of rating comprise a set(of process profiles for each process in the sco
ssessment. The profile may contain up to nine\ratings (one for each process attribute) but this
bduced if the scope of the assessment is limited in terms of the capability levels addressed. Ass¢
sing any Process Assessment Model should-provide a mechanism for expressing the evaluation o
apability as a series of process profiles.

O cC = QO Q 0o

§.8 Process capability level model

bment of
ess. For
be of the
can be
ssments
process

Achievement of process capability levels

The capability level achieved by a process shall be derived from the process attribute ratings
brocess according to-the/process capability level model defined in Table 1.

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

[ISO/IEC 15504-

for that

s quoted

D 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 Faily
Performance Management Fully
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 Fully
Process Measurement Largely or fully
Process Control Largely or fully
Level 5 Process Performance Fully
Performance Management Fully
Work Product Management Fully
Process Definition Fully
Process Deployment Fully
Process Measurement Fully
Process’ Control Fully
Process Innovation Largely or fully
Rrocess Optimization Largely or fully
The elenents in Table 1 are,based on 5.8.1 of ISO/IEC 15504-2.
Table 1 gefines the relationship between process attribute ratings and process capability levels. Once thie
relevant |process attribute ratings are assigned, Table 1 provides the mechanism for unambiguously deriving
the corrgspondingsprocess capability level
The tran Iatlon table makes cIear that in order for a process to be rated as level 2, the process attrlbute f( r
level 1 S I oce =S¢ e : s

or fully achleved Similarly for h|gher capablllty levels; aII of the process attnbutes 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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7.1 Interpreting The Requirements For A Process Reference Model

7.1.1 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) a description of the relationship between the Process Reference Model and its intended cortext lof use;
) a description of the relationship between the processes defined within the Process Reference Mpdel.

[ISONEC 15504-2,6.2.3.1]

his requirement establishes the minimum contents of a Process Reference<Model; additional matgrial may
e present but only the contents cited in ISO/IEC 15504-2 can be treated asynormative (see below).

o -

he declaration of scope would typically take the form of a description of the domain of applicatior] and the
pecific aspects of that domain that are addressed. For example;”a Process Reference Model might be
eveloped for use in the software industry and might address software life cycle procesges (e.g.
5O/IEC 12207:1995/Amd 1:2002). Typically this scope declaration would include itemization of the processes
omprising the Process Reference Model.

O —=Q O —

ccompanying the declaration of scope as described.above would be descriptions of each of the pfocesses
ncompassed by the Process Reference Model;, these process descriptions provide the additiopal detail
pquired to ensure their usability in the frameworK established by this international standard. ISO/IEC [15504-2,
.2.4, provides specific requirements on the content and structuring of these process descriptions.

DT D I

ince there are typically multiple ways,(of partitioning processes to provide utility for a particular |mode of
pplication, the Process Reference Nodel also provides a declaration of the intended usage of the| Process
eference Model.

00 (N

o help ensure correct understanding of the intended usage of the Process Reference Model, a desqription of
ow the processes defined within the Process Reference Model relate to one another must be provigled. This
escription would typically relate specific processes in the Process Reference Model to aspects of the domain
ithin which the processes would operate. For example, ISO/IEC 12207:1995/Amd 1:2002 defines| a set of
rocesses which collectively address software development; the individual processes map in a straightforward
anner to the agclivities required to produce software.

o I —

g'DS

7.1.2 Constraints on the Content of a Process Reference Model

71.221% Community Consensus

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:

a) the relevant community of interest shall be characterized or specified;
b) the extent of achievement of consensus shall be documented;
c) 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

measure

s taken to ensure consensus within the communities of interest for the Process Reference Model.

Anticipat
of a Pro

taken thgn a statement to this effect is adequate to meet the requirements of this clause. An example of suc

a situatig
utility ha
Process
explicit s

7.1.2.2

ng that there will be special situations where community consensus is less relevant to the usefulnes
ess Reference Model, the requirements of ISO/IEC 15504-2, 6.2.3, provide that if no measures ar

n would be where an organization has developed over the course of time a set of processes whos
5 been proven by years of experience. If that organization finds it advantageous to reyerse engineer
Reference Model so that the framework of this International Standard can be employed then takin
feps to gain consensus might be considered to have little or no value.

Q O D 5D »

Uniqueness of Definition and Identification

The prdq
identific

cesses defined within a Process Reference Model shall have unique process definitions and
htion.

[ISO/IEC 15504-2, 6.2.3.3]

The purg
Referend

identification.

71.23

ose of this requirement is self-evident; it is to prevent confusion within the context of a given Proces
e Model. No two processes within a Process-Reference Model can have the same definition ¢

= 0

Limitation on Normative Content

NOTE
considers

Any elements contained in a Process Reference Model that are not included in this clause are to bd
bd informative.

[ISO/IEC 15504-2, 6.2.3f

In gener
Model bd
ISO/IEC
be treate

b, developers ©f )Process Reference Models will have additional content in the Process Reference
yond that mandated by the requirements in Clause 6 of ISO/IEC 15504-2. The purpose of this part;t:’
15504-2,/6:2.3, is to make clear that only the content mandated by Clause 6 of ISO/IEC 15504-2 c

d as nermadtive in respect of the determination of conformance to this International Standard.

32

© ISO/IEC 2004 — All rights reserved


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

ISO/IEC 15504-3:

7.1.3 Process Descriptions

2004(E)

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_ach
purpose of the process;

\
N

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

An outcome statement describes one of the following:

1— production of an artefact;

1— a significant change of state;

1— meeting of specified constraints, e.g. requirements, goals ete.

[ISO/IEC 15504-

ieve the

ribed in

D 6.2.4]

he provisions of ISO/IEC 15504-2, 6.2.4, are critical to the proper functioning of a Process Ass
flodel based on a Process Reference Model within the framework of ISO/IEC 15504. These provisio
indamental assumptions about how processes' are structured so as to be compatible with the mea
amework for process capability defined by{ISO/IEC 15504.

—hoh =

ote that the terms process purposetand process outcome are defined in ISO/IEC TR 15504-9 and t

ssessment since assessors can only be expected to render repeatable and reliable ratings if they a
em on observable aspects of process enactment.

=, Q0 Q =

he process purpose withnormally consist of a single paragraph (one or more sentences) stating the

performing the proeess describing at a high level the overall objectives of performing the proc
rocess purpose is~supplemented by an enumeration of the principal process outcomes associated
rocess. A process outcome is an observable result of the successful implementation of a process.
utcomes will normally be worded as descriptive statements

he proeess outcomes for each process are usually listed in the description of each process immedia
the phrase, “As a result of successful implementation of the process:”. By evaluating the attainmg
rocess outcomes, an assessor can form a judgment of the capability of the process.

essment
hs reflect
surement

hat a key

spect of these terms is the emphasis on being observable. This is crucial to the viability of a sliccessful

e basing

purpose
pss. The
with that

Process

tely after
nt of the

7.2 Selecting Process Reference Models

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.

© ISO/IEC 2004 — All rights reserved
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7.2.1 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 Procegs
Referenge Models are acceptable.

7.2.2 Tlechnical Selection Factors

Technicgl selection factors are those that relate to the suitability of a Process Reference Model given th
specific pature of the Organizational Unit and the usage context.

[¢]

n ~

of procegses consistent with the needs of the Organizational Unit that will be assessed. Clearly a Proce
Referenge Model should include processes of interest to the Organizational Unit;-although an Organization
Unit is n¢t obliged a priori to employ all of the processes defined by a Process Reference Model.

One of the most critical technical selection factors will be whether the Process Referérice Model defines a S{

The granularity of the processes defined by a Process Reference_ Meédel will be an important selection
considergtion. Given a specific usage context, e.g. say configuratiof mManagement of software, there are in
general multiple ways of partitioning the process domain both aleng functional lines as well as along thee
granularity dimension. One Process Reference Model for thistdomain might define five processes while
another might define fifteen. The tradeoffs to be considered;in this regard would include the degree of
complexity needed, the precision of assessment results needed, and the acceptable level of effort to condugt
an assegsment using a Process Assessment Model confermant with the given Process Reference Model.

A related consideration may be the degree of compatibility with other Process Reference Models to which the
Organizdtional Unit is either required or chooses to-be assessed against.

7.2.3 Legacy Selection Factors

Legacy selection factors are those~which relate to the history of process improvement efforts within an
Organizgtional Unit; such things as eore expertise with a particular set of process definitions or a particulgr
assessment approach might impact the selection of a Process Reference Model such that the choice of a
Process |Reference Model iscactually driven by the assessment approach used by the Organizational Unit in
the past.|Organizational Unitsjust getting started in process improvement will not need to consider this in thejr
selection process.

An exanple would-bé an Organizational Unit which was an early adopter of ISO/IEC 12207 and which now
wishes t¢ engageiin assessment of those processes encompassed by ISO/IEC 12207.

8 ProcessAssessment 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.

he applicable engineering principles will be specific to the intended domain of application"0f’ the| Process
ssessment Model; the process management principles are embedded in the Measurement Framéwork for
rocess capability (ISO/IEC 15504-2, 4).

O > -

8.1.1 Process Assessment Model scope

A Process Assessment Model shall relate to at least one process from the’ specified Process Rgference
Model(s).

A Process Assessment Model shall address, for a given process, all,“or a continuous subset, of the levels
starting at level 1) of the Measurement Framework for process capability for each of the processes within its
Scope.

NOTE It would be permissible for a model, for example, tosaddress solely level 1, or to address levels 1,2 and 3,
but it would 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:
h) 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 1550442, 6.3.2]

Tlhe Process Referenceé Model defines a set of processes that are considered to be fundamental tq efficient
and effective operations in the domain of interest. Any Process Assessment Model, to be conformant with the
HRrocess Reference Model, must contain at least a part of this scope. The process scope of a|Process
Assessment Wlodel may be a sub-set of the processes defined in the Process Reference Model. It nay be a
super-set\of the Process Reference Model, covering all of the defined processes together with gdditional
processes outside the scope of the Process Reference Model.

A Process Assessment Model may also include processes outside the Process Reference Maodel prbviding 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]

[0

A model shall document a set of indicators of process performance and process capability that/enabl
judgemepts of process capability to be soundly based on objective evidence.

There id a clear expectation that the indicators will fall into two categories: factors,that indicate th
performgnce of the process, and factors that indicate its capability. In selecting a model, clear’attention shoul
be given|to the use of indicators in the model, the comprehensiveness of the indicator sét,yand the applicabilit
of the ingicator set.

< QO

ISO/IEC|15504-5 provides an exemplar a model with a comprehensive set of indicators, which may serve asa
guide to|the extent of coverage to be expected for the Process Referenée ‘Model defined in Annex F o¢f
ISO/IEC|12207:1995/Amd 1:2002. Annex B of this document also provides guidance on indicators.

8.1.3 Mapping Process Assessment Models to Process Reference Models

A Procegss Assessment Model shall provide an explicit mapping from the fundamental elements of the mode
to the gdrocesses of the selected Process Reference Modeland to the relevant process attributes of thg
Measurgment Framework.

The mapping shall be complete, clear and unambiguous. The mapping of the indicators within the Process
Assessinent Model shall be to:

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

b) the|process attributes (including all-of the results of achievements listed for each process attribute) it
the|Measurement Framework.

This en@ables Process Assessment) Models that are structurally different to be related to the same Process
Reference Model.

[ISO/IEC 15504-2, 6.3.4f

The reqyirements-for mapping play a crucial role in ISO/IEC 15504 by providing the foundation for translating
results from/a ISO/IEC 15504- conformant assessment into a common format which facilitates comparability ¢f
assessm
accompanied by a d ) f f

provide coverage for the purposes and outcomes of the processes in the speC|f|ed 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
ambiguous translation of results.

8.1.4 Expression of assessment results

result in

assessment -as a set of process attribute ratings for each process selected from the specified
T 7 T T

A Process Assessment Model shall provide a formal and verifiable mechanism for representing the results of

rocess

Reference Model(s).

NOTE The expression of results may involve a direct translation of Process Assessment Model Tatin
brocess profile as defined in this international standard, or the conversion of the data collected during' the as
with the possible inclusion of additional information) through further judgement on the part of the assessor.

[ISO/IEC 15504-

hs into a
essment

D 6.3.5]

ne of the key components of the assessment output from an ISO/IEC 15504-conformant assessmer
f process profiles, one for each process included in the scope of thec@asseéssment. A process profile i
p to nine ratings, one for each process attribute, for a process included in the scope of the assessme

c O

he mechanism for the expression of assessment results may)be manual, automated, or a combinat

irther judgement on the part of the assessor. The rules:for translating the results however, should
nd unambiguous, and are to be provided by either thegmodel developer or method provider.

Q —hr

1 a model explicitly provides results in the format.prescribed in ISO/IEC 15504-2, then there is no ne¢
anslation mechanism.

—

o0

.2 Selection of a Process Assessment Model

he model for an assessment willtypically be selected by the competent assessor, or the spons
ssessment (in which case, this,should be documented as a constraint). Irrespective of which party n
nal decision, there are factors: 10 consider that will help ensure that the selection is appropriate fo
nvisaged.

DO =hQ

he overriding objective-in selecting a model, given that any model selected is compatible with the
eference Model, will be its suitability for the context of the assessment. Some principal factors affg
election of a madel’will be:

s |

(7))

— the\planned scope of the assessment;

=—\"the business goals of the Organizational Unit being assessed;

tis a set
5 a set of
nt.

on of the

vo. It may require the inclusion of additional information ¢collected during the assessment, and maly involve

be clear

d for any

pr of the
akes the
F the use

Process
cting the

—theindustry sector of the-Organizatiomat-Unit beingassessed;

— 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

condition of contract performance;

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

and

— specific requirements for strong comparability with other assessments or Organizational 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.

The first|selection factor to be considered is the matter of whether a Process Reference Model exists for the
Process JAssessment Model being considered. If this is not the case then a suitable Process Referénce Mod¢l
will needq to be constructed and a determination made that it satisfies the requirements fér.”a Process
Referenge Model.

Given thls, the various selection factors to be considered can be classified similarly to those for the selection
of a Prodess Reference Model, i.e. contextual factors, technical factors and legacy factors.

8.2.1 ({ontextual Factors

8.21.1 Market Acceptance

An impoftant selection factor over which an individual organization will typically have relatively little influeng
is the ex{ent to which a market segment has a de facto assessmentapproach already established. If this is th
case thep an individual organization will likely find this to be the most influential selection factor. Of course th
does nof preclude an organization from using additional.assessment approaches but most will find th
additiondl cost and effort to be prohibitive.

O v & O

It should be noted that over the course of time, as\the uptake of ISO/IEC 15504-conformant assessment
approacrt]tes increases, this consideration will become less of a factor since assessment results will be
transformable into a single process capability profil€ and legacy considerations will become less influential.

8.2.1.2 | Customer Requirement

Some bysiness opportunities may démand the use of a particular Process Assessment Model as a condition
of bidding and/or as a condition ofcentract performance.

8.2.2 Tlechnical Factors

8.2.2.1 | Granularityofindicators

Process |Assessment Models will in general provide differing degrees of visibility into a process based on the
number ¢f assessment indicators provided by the Process Assessment Model. Given the same process scope,
a Procegs~Assessment Model with twenty assessment |nd|cators wouId be conS|dered to prowde greatgr
visibility |
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

ince the choice of a Process Reference Model does not necessarily imply the use of one particular
ssessment Model, an organization will generally still have a choice to make among Process:Ass
odels that are compliant with the chosen Process Reference Model. One of the selection factors is
rocesses covered by the Process Assessment Model. For example, the situation depicted by Table
that after the decision has been made to select a particular Process Reference Maodel (which
rocesses P1 through P10), there are three Process Assessment Models to choose<from. If we ass
the organization needs to assess processes P1, P2 and P5, then, from the coverage prospective,

Process
essment
he set of
2 shows

defines
ume that
Process

Assessment Model 2 will be the chosen model since it is the only Process Assessment Model t¢ provide
coverage for the needed processes (a blank cell means that the Process Asséssment Model does ndt provide
coverage 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
N4

P1 :\ Y Y

P2 y 3 v

P3 Y Y Y

P4 Y

5 [oF Y Y

P6 Y Y

PT Y Y

P8 Y Y

P9 Y Y

P10 Y
9 Selecting and Using Assessment Tools
In any.assessment, information will be collected, recorded, stored, collated, processed, analyzed, |retrieved

nd-/presented. Tools can provide valuable support in collating the evidence used by the assessor {o 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 characteris

tics. 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
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Competgnce to use the selected tools is a keyxfactor in ensuring that information is collected, recorded,

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;

wheh sampled work-products and process information are collected incrementally and reviewed prior o
the gommencement of on-site assessment activities, such as interviews;

to agsist the assessor with the processing of the assessment information collected;

to sfore and retrieve assessment results, making the results more accessible for process improvement
planhing or capability determination analysis;

[

to apsist the assessor with post-assessment analysis of the results su¢h)as the analysis of proces
impfovement results against past performance history, or of a supplier profile against an established
target profile;

to collect information incrementally and in a distributed manner;

to collect information incrementally at set milestone check points in the performance of a process or when
a number of Organizational Units are to be assessed inerementally;

to génerate result profiles or help in the performance;of gap analysis.

processgd and analyzed in a reliable, repeatablé-and appropriate way. The assessors and other participan
who will juse the tools should be appropriately:-trained and have the necessary experience in the use of th
tools. In|addition to competence in operating the tools, training and/or experience should provide a go
theoreticpl understanding of the underlying principles related to the Process Assessment Model, indicators,

and rating.

Particular tools may be specifiedyas part of the documented assessment process. Alternatively, the intendi
user may need to select appropriate tools. The guidance presented here is intended to highlight some of th
considergtions in selecting-{ools for use throughout the assessment. It does not address issues related
general pupport tools such as word processors and presentation tools. The ability of assessment tools
integrate| together and to integrate with word processors and presentation tools, provides considerabl
assistange in preparing reports and presentations of the outputs of the assessment.

The seleftion criteria for the type of tool may be influenced by:

40

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 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;

ability to keep the captured information secure to meet confidentiality constraints;

ability to perform dynamic scoping and tailoring to support specific cultural, organizational, sp
assessment needs;

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

ability to split by process and job function;

ability to tailor the Process Assessment Model as required;

portability considerations (usability for interviews, distributed ihputs, simultaneous inputs);
ability to handle multiple assessors' inputs;

usability for interviews, self-assessment;

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

ability to maintain an audit trail of access to information input;

real-time performance: speed of information input and retrieval;

ability to call up practices required for specific interviews.

buidance and standards for.computer based tool selection are available in ISO/IEC 12119:1994, In
bchnology — Software packages — Quality requirements and testing and ISO/IEC 14598 (all parts),
ngineering — Product\evaluation.

bnsor, or

ormation
Software
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10 Guidance on Competency of Assessors

10.1 Overview

Assessors
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their nowile: ge O e pro<.:ess 4»
and application domain
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— Competence technologies of >
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Figure 2 — Demonstration and Validation of Assessor Competence
Figure 2|shows the key relationships pertaining to the demonstration and validation of the competencies ¢f
assessors. These may be articulated as follows:
a) Assgssors demonstrate their competence to carry out assessments.
b) Conjpetenceresults from:
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,
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training and experience.
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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

ravicionalacscaccar chaould alco-hava avidance-of an-accapntable-lavel of aducation
VSO T oo oSSBTSO TS oy e eV e rnce-BraratEeptatre e ver B eautauor:

Acceptable levels of education may comprise:

— courses offered by a college or university;

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

—+ employer sponsored courses.

I

cceptable levels of training may comprise:

— training provided by recognized local or international bodiges;

- training provided by vendors and trainers.
Acceptable levels of experience may comprise:

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

—+ management experience overseeing Process Reference Model specialist areas.

10.2.2 Competent assessor

>

competent assessor will have participated in assessments conducted according to the provisions of this
mternational Standard. A record should be maintained documenting education, training and experienge.

—_

0.2.3 Maintaining competence

—

o maintain competence, assessors should update their knowledge, skills and personal attributes by engaging

activities suCh as education, training and relevant professional activities as well as performing further
ssessmentst‘conducted according to the provisions of this International Standard. This should be reflected in
the record:mentioned in 10.2.2.

1T 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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