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Foreword

2004(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are me

mbers of

ISO or IEC participate in the development of International Standards through technical committees

established by the respective organization to deal with particular fields of technical activity. 1ISO

nd non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of\int
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

Tlhe main task of the joint technical committee is to prepare International Standards. Draft Intg
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publi
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

I

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

-

BO/IEC 15504-4 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information teq
ubcommittee SC 7, Software and system engineering.

N -

his first edition cancels and replaces ISO/IEC TR 15504-7:1998 and ISO/IEC TR 15504-8:1998, wH
een technically revised.

o -

BO/IEC 15504 consists of the following parts, under the general title Information technology —
dssessment.

— Part 1: Concepts and vocabulary

— Part 2: Performing an assessmenht

— Part 3: Guidance on performing an assessment

-+ Part 4: Guidance on usg for process improvement and process capability determination

—

he following part is\in-preparation:

-+ Part 5: An’exemplar Process Assessment Model

—

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

and IEC
rnmental
ormation

D.

rnational

Cation as

of patent

hnology,

ich have

Process
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Introduction

ISO/IEC 15504 provides a framework for process assessment and sets out the minimum requirements for
performing an assessment in order to ensure consistency and repeatability of assessment ratings. Process
assessment is applicable in the following circumstances:

=

— by dr on behalf of an organization with the objective of understanding the state of its own processes, 1q
progess improvement;

[

— by or on behalf of an organization with the objective of determining the capability of another organization
progesses for a particular contract or class of contracts, or to determine the capability./of its ow
prodesses for a particular requirement or class of requirements.

>

This infofmative part of ISO/IEC 15504 provides guidance on how to utilize a conformant process assessment
within a process improvement programme or within either type of process capability determination.

=

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

ISO/IEC|15504-2 sets requirements for performing an assessment that €nsure consistency and repeatabilif
of the ratings. The requirements help to ensure that the assessmenf\output is self-consistent and provide
evidencd to substantiate the ratings and to verify compliance with the fequirements.

n <

ISO/IEC|15504-3 provides guidance for interpreting the requirements for performing an assessment.

ISO/IEC|15504-5 contains an exemplar Process. Assessment Model that is mapped fo
ISO/IEC |12207:1995/Amd.1:2002 as a Process Refererice Model.

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

Part 4:
Guidance on use for process improvement and process

determination

Scope

his part of ISO/IEC 15504 provides guidance on how to utilize a conformant proCess assessment
rocess improvement programme or a process capability determination. This_part of ISO/IEC 155
imformation only.

he guidance provided does not presume specific organizational structures, management philosoq
cle models or development methods, although some of the examples_and tables within the text a
pon processes from ISO/IEC 12207.

the case of process improvement, the concepts and principlés)are appropriate for the full range of
usiness goals, application domains and sizes of organizationy{so that all types of organizations may

the case of process capability determination, this guidance is applicable within any customer
relationship, and to any organization wishing to determine‘the process capability of its own processes

Normative references

N

—

he following referenced documents are .indispensable for the application of this document. F
pferences, only the edition cited applies:” For undated references, the latest edition of the rg
document (including any amendments)applies.

-

BO/IEC 12207, Information technology — Software life cycle processes

BO/IEC 15504-1, Information technology — Process assessment — Part 1: Concepts and vocabular]

BO/IEC 15504-2, Information technology — Process assessment — Part 2: Performing an assessmg

)

Terms and)definitions

Hor the purposes of this document, the terms and definitions given in ISO/IEC 15504-1 apply.

4 Introduction

within a
04 is for

hies, life
re based

different
Ise them.
—supplier

or dated
ferenced

N
~

nt

.1 Process improvement and process capability determination

Within ISO/IEC 15504, process assessment can be utilized:

— by or on behalf of an organization with the objective of understanding its own processes for process

improvement;

1) To be published.
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— by or on behalf of an organization with the objective of determining the capability of another organization's
processes for a particular contract or class of contracts, or determining the capability of its own processes
for a particular requirement or class of requirements.

Within a process improvement (Pl) context, process assessment provides a means of characterizing an
organizational unit in terms of the capability of selected processes. Analysis of the output of a conformant
process assessment against an organizational unit's business goals identifies strengths, weaknesses and
risks related to the processes. This, in turn, can help determine whether the processes are effective in
achieving business goals, and provide the drivers for making improvements.

Process |capability determination (PCD) is concerned with analysing the output of one or more conformant
process |assessments to identify the strengths, weaknesses and risks involved in undertaking a specific
project uging the selected processes within a given organizational unit. A process capability determination ca
provide B fundamental input to supplier selection, in which case it is often termed a ‘suppliefi\capabili
determingation’.

4.2 Plland PCD sponsors and teams

Process |improvement programmes and process capability determinations will usually be required an
resourced by a sponsor — as described in ISO/IEC 15504-1. The sponsor has the-authority to ensure that th
programmme is carried out effectively, and takes ownership of the results. The sponsor may have one or mo
staff working within a team — a Pl Team or PCD Team — whose task is to plan and implement the actions
required [to achieve the objectives identified by the sponsor.

Sponsorship may be implemented in a variety of ways, according teythe culture of the organization. In non-
hierarchical or higher maturity organizations for example, both.sponsorship and project management o¢f
process | improvement activiies may be delegated to working' level, although authorities, roles and
responsipilities should always be clearly defined.

4.3 Prpcess, guidance and method

In order fo achieve improvements to selected processes, Pl Sponsors should deploy a Pl process as outlined
in 4.4. In order to determine the capability of selected processes, PCD Teams should deploy a PCD process,
as outlingd in 4.5. This part of ISO/IEC 15504 provides guidance on how to deploy such processes. In eithg
case, orpganizations should deploy a suitably capable process, and either acquire or develop a suitabl
method 1 setting out appropriate roles, techniques and specific activiies — with which to implement th
process.|Such a method should:

O D =

— takelaccount of the guidance ‘contained within this part of ISO/IEC 15504;

— inclyde or reference «an assessment process which satisfies the requirements set out within
ISOJIEC 15504-2 and-accords with the guidance set out in ISO/IEC 15504-3.

4.4 Prpcess improvement — purpose and outcomes

The purgose of process improvement is to continually improve the organization’s effectiveness and efficiendy
through 1he processes used and maintained aligned with the business need.

As a result of successful implementation of process improvement:
— commitment is established to provide resources to sustain improvement actions;

— issues arising from the organization's internal/external environment are identified as improvement
opportunities and justified as reasons for change;

— analysis of the current status of the existing process is performed, focusing on those processes from
which improvement stimuli arise;

— improvement goals are identified and prioritized, and consequent changes to the process are defined and
implemented;

2 © ISO/IEC 2004 — All rights reserved
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— the effects of process implementation are monitored and confirmed against the defined improvement

goals;

— knowledge gained from the improvements is communicated within the organization; and

— the improvements made are evaluated and consideration given for using solutions elsewhere within the

organization.

[ISO/IEC 12207:1995/Amd.22), F.3.3.3]

NOTE 1 Information sources providing input for change may include: process assessment results, audits, d
sptisfaction reports, organizational effectiveness / efficiency, cost of quality.

NOTE 2  The current status of processes may be determined by process assessment.
4.5 Process capability determination — purpose and outcomes

Tlhe purpose of process capability determination is to identify the strengths, weaknesses and proces
sks associated with selected processes with respect to a particular specified requirement.

-

>

s a result of successful implementation of process capability determination:
—+ atarget capability appropriate to the particular specified requirement is identified;

—+ reviews of the organization's processes are carried outyto/determine their suitability for the
specified requirement in the light of process assessment results;

-+ strengths and weaknesses within the assessed proeesses are identified;
—+ any gaps between target and assessed capabilities are analysed;

—+ overall process-related risk is determined.

NOTE 1 The selected processes are chasen by the PCD Team as described in 7.2.2.

NOTE 2  The specified requirement may involve deploying an organization's processes for a new or an existi
cpntract or an internal undertaking,.a\product or a service, or any other business requirement.

NOTE 3  Reviews of the organization's standard processes are generally carried out following a process asse
e organization’s impleménted processes, as described in ISO/IEC 15504-3.

OTE 4  Process‘“capability determination does not address all aspects of risk, which may include
ganizational, financial, personnel and many other factors. The output from a process capability determination
organization’s risk management process, but only with respect to process-related risk — as outlined in 5.5.

.6 Process assessment output

ustomer's

s-related

barticular

hg task, a

ssment of

strategic,
feeds into

he-eutput of a conformant process assessment includes a set of process profiles, which express thq

described in ISO/IEC 15504-2.

process
I(s) — as

An example set of process profiles, with ISO/IEC 12207 as the Process Reference Model, might be presented
as illustrated in Figure 1. The processes (F.1.3.1, etc.) are from ISO/IEC 12207, while the process attributes

(PA 1.1, etc.) and ratings (Fully achieved, etc.) are defined in ISO/IEC 15504-2.

2) To be published.
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Process Process Attributes

Performed Managed Established Predictable Optimizing
PA1.1 PA21 PA22 PA31 PA3.2 PA4.1 PA42 PA51 PA5.2

F.1.3.1 Requirements Elicitation

F.1.3.3 System and Architectural
Design

E.2.2 Configurati
T

F.3.1.4 Risk Management

F.1.1.2 Supplier Selection

Key (as defined in Part 2)

I:I Not rated Fully achieved
&& Partially achieved mmﬂﬂﬂmﬂmﬂﬂ Not achieved

Figure 1 — Example assessment output set of process profiles

Largely achieved

The guidance contained in this part of ISO/IEC 15504 is intended teyapply to the output from a conformant
process gssessment.

5 Utilizing process assessment
5.1 General

This clajyise provides guidance upon issues common to both process improvement and process capabilify
determingtion.

5.2 Sglecting Process Reference Model(s)

Both pracess improvement and process capability determination require that the sponsor select a suitable
Process Reference Model or Modgls:

A Procesgs Reference ModelCdescribes a set of processes in terms of purpose and outcomes as defined i
ISO/IEC|15504-2. A Process Reference Model is generally a recognized domain standard. I1SO/IEC 12207
Annex F|and ISO/IEC 15288:2002 are Process Reference Models within the domains of software engineering
and systéms engineering, respectively.

-

=

PCD) or| business goals (for PI), following the guidance in ISO/IEC 15504-3 on the selection of suitabl
Process

[¢]

eference Models.

The spoLsor shoeuld determine which Process Reference Model(s) will best suit the specified requirement (fq

Where improvements are planned for processes that do not align with any recognized domain standard,
appropriate process models can still be defined and used, but this could not then be considered to be based
upon a conformant process assessment.

5.3 Setting target capability

The sponsor should determine which processes from the chosen Process Reference Model(s) are most
important to meeting the specified requirement (for PCD) or business goals (for PI).

The sponsor should then specify, for each selected process, a target process profile showing which process
attributes are required, and — for each process attribute — what rating is judged necessary. Only process

4 © ISO/IEC 2004 — All rights reserved
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attribute ratings of Fully achieved or Largely achieved should be set; Not required should be noted for any
process attributes deemed not necessary. Partially achieved should not be set since this would indicate that
some aspects of achievement would be unpredictable — as defined in ISO/IEC 15504-2.

The set of target process profiles expresses the target capability which the sponsor judges to be adequate,
subject to an acceptable process risk, for meeting the specified requirement (for PCD) or business goals
(for PI).

Table 1 — Example target capability

Selected process from Process atfributes Required grocess

Process Reference Model attribute‘frating
F'.1 :3.1 Requirements PA 1.1 Fully achieved
plicitation PA2.1, PA2.2 Largely achipved
F.1.3.3 System and PA1.1,PA2.1,PA2.2 PA3.1,PA3.2 Fully achieved
Architectural Design PA 4.1, PA4.2 Largely achigved
F.2.2 Configuration PA1.1,PA2.1,PA2.2 Fully achieved
management PA3.1,PA3.2 Largely achi¢ved
F.3.1.4 Risk Management PA1.1,PA2.1,PA2.2 PA3.1,PA32 Fully achievgd
F.1.1.2 Supplier Selection PA1.1,PA2.1 Fully achieved

PA 2.2 Not required

PA 3.1, PA3.2 Largely achigved

Process Process Attributes

Performed Managed Established Predictable Optimizing
PA1.1 PA21 PA22 PA31 PA3.2 PA41 PA4.2 PA51 PA5.2

F.1.3.1 Requirements Elicitation

F.1.3.3 System and'Architectural
Design

F.2.2 Configuration Management

F.3.h4/Risk Management

F.1.1.2 Supplier Selection

Key (as defined in Part 2)

-_F_Uﬂy achieved
&@ Partially achieved mmmmmuﬂmﬂﬂ Not achieved

Figure 2 — Example target capability presented as a set of target process profiles

Targely achieved

| I— |
Noft required

Table 1 and Figure 2 illustrate an example target capability. The processes shown (F.1.3.1, etc.) are from
ISO/IEC 12207, while the process attributes (PA 1.1, etc.) and ratings (Fully achieved, etc.) are defined in
ISO/IEC 15504-2. Figure 2 illustrates a target capability where required ratings have been specified for
individual process attributes.

© ISO/IEC 2004 — All rights reserved 5
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Target capability can also be expressed by specifying a required capability level rating for each selected
process, using the required process attribute ratings shown in ISO/IEC 15504-2, Table 1. This approach is
also illustrated in Figure 2, where the required process attribute ratings for F.1.3.1 Requirements Elicitation
correspond to level 2, the required ratings for F.2.2 Configuration Management correspond to level 3, and the
required ratings for F.1.3.3 System and Architectural Design correspond to level 4.

A defined Pl method should include a means of deriving a target capability from analysis of the organization’s
business goals. A defined PCD method should include a means of setting target capability from analysis of the

specified requirement.

One simple approach to establishing target capability — based on ISO/IEC 12207 as the Process Reference

Model — |s set out in Table 2.
Table 2 — Setting target capability
Step Action Rationale

Step 1 — Pelect an initial set of Select the Primary Lifecycle The Primary Lifecycle Processes withinthe ISO/IEC 12207

processep Processes, excluding any Process Reference Model contribute most directly to the
processes not relevant to the delivery of products and services
specified requirement

Step 2 — Pet default required Set all process attribute ratings for This approach ensures thatrselected processes are fully

process gttribute ratings for the
initial set of processes

capability levels 1, 2 and 3 to Fully
achieved

performed; that practices-are-in place to avoid missed
deadlines, budget overspend and product quality problems;
and that processes are, deployed following proven best
practice, thus providing confidence that future performance
will be consistentiwith past accomplishments

Step 3 — Review and adjust the
required process attribute
ratings fof each initial process

Add attribute ratings for level 4 or
level 5; or remove attribute ratings
for level 3

Adding level4 and level 5 process attributes for some
processesumay sometimes be justified to reduce process—
related\risks, as illustrated in Figure 2 where the target
process profile for F.1.3.3 System and Architectural Design
includes process attributes from capability level 4

Sometimes, deleting process attributes from level 3 may be
justified, as illustrated in Figure 2, where the target process
profile for F.1.3.1 Requirements Elicitation includes process
attribute from capability levels 1 and 2 only

Step 4 — Add further processes,
plus requjred process attribute
ratings fof each

Add supporting Lifecycle
Processes and Organizational
Lifecycle Processes

The supporting Lifecycle Processes and Organizational
Lifecycle Processes are critical to establishing high levels of
process capability within an organization

Many process attributes are related to Supporting Lifecycle
Processes and Organizational Lifecycle Processes

For example, if the Performance Management attribute

(PA 2.1) has been included for a Primary Lifecycle Process,
then the Project Management process should also be
included

The target capability for Supporting Lifecycle Processes and
Organizational Lifecycle Processes is driven by the extent to
which they support process attributes applying to the initial
set of selected processes

Other Supporting Lifecycle Processes and Organizational
Lifecycle Processes should also be included in the target
capability statement where they are relevant to the specified
requirement (for PCD) or business goals (for PI)

Note that the target capability may need to address organizational capability, rather than a product or service.
The requirement may, for example, be to establish a strong configuration management process as an end in
itself, and the selected process set would then include this single process.

5.4 Defining the assessment input

The sponsor should generate the input for a process assessment — as specified in ISO/IEC 15504-2 —
according to the guidance set out in ISO/IEC 15504-3 and the additional guidance set out below.

© ISO/IEC 2004 — All rights reserved
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At a minimum, the assessment input shall specify:

being assessed,

[ISO/IEC 15504-2, 4.4.2]

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

Tk ol 414 £ L1 4 HIT™N HY N o InTalnWal YN nLo
IS TUTTIUY UT UTC dooToolTITTTIU OPUTTOUT WITT VT TILNTT T T UL VPUTTOUT UT UTC T T OPUTTOUT .

e) the assessment constraints considering, at minimum:

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;

[ISO/IEC 15504-2, 4.4.2]

—

the assessment purpose and scope.

process attribute rating be supported by a minimium of two verbal assertions collected at dist
collection sessions — but with possibly no documentary evidence required.

—+ For a supplier capability evaluation, a.sponsor or method may for example require that every
attribute rating be supported by a minimum of three verbal assertions collected at different data
sessions plus at least one piece of-documentary evidence. The sponsor or method may also sp
if a document has been formallyrequested by a competent assessor but the organizational
stated that it cannot be produced, then this assertion may be counted in lieu of the documentary
required.

he ownership of the assesément outputs and any restrictions on their use, plus any controls on inf
psulting from a confidentiality agreement, must be defined within the assessment input, refleg
onfidentiality agreements in place that affect the overall process improvement programme or
apability determination.

O 0 =

n

.5 Evaluating process-related risk

he quantity and type of objective evidence needed to supparf'each process attribute rating will depg¢nd upon

— For an initial process improvement programme, a sponsor or method may for example require that every

inct data

process
collection
bcify that
unit has
evidence

ormation
ting any
process

1.5.1 Inferring process-related risk from assessment output

he-quality of a product or service is greatly influenced by the processes deployved to provide it.

Process

capability is measured via the process attributes described in ISO/IEC 15504-2. Process-related risk arises
from inappropriate process management, i.e. not deploying appropriate processes, or from deploying them in

a way which does not achieve required process attribute ratings.

The output of a conformant process assessment includes a set of process profiles as described in 4.6 and
illustrated in Figure 1. Required process attributes can be represented as a set of target process profiles, as

described in 5.3 and illustrated in Figure 2.

Both target and assessed process profiles can be presented within a single diagram, as illustrated in Figure 3.
Again, the processes shown (F.1.3.1, etc.) are from ISO/IEC 12207, while the process attributes (PA 1.1, etc.)

and ratings (Fully achieved, etc.) are defined in ISO/IEC 15504-2.
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Process Process Attributes

Performed  Managed Established Predictable Optimizing

PA1.1 PA21 PA22 PA3.1 PA3.2 PA41 PA42 PA5.1 PA5.2

a4

Elicitation Assessed

F.133Systemand  9¢t
Architectural Design Assessed
F.2.2 Configuration Target
Management Assessed
F.3.1.4 Risk Target
Management Assessed

F.1.1.2 Supplier Target

selection

Key (as defined in Part 2)

Fully achieved
&& Partially achigved mmmmmmmmm Not achieved
N

An example of a gap:
target rating is Fully
achieved while
assessed rating is
Patrtially achieved

Largely achieved

Figure 3 — Target and assessed process profiles

Processirelated risk can be inferred from\the existence of gaps between a target process profile and an
assessedl process profile. A gap is saidto exist:

— if the target process profile(requires that a particular process attribute be Fully achieved, while the
assgssed process attributerating is less than Fully achieved;

— if the target process (profile requires that a particular process attribute be Largely achieved, while the
assgssed process-attribute rating is less than Largely achieved.

The potgntial conseguence of a gap depends upon the capability level and process attribute where the ga
occurs —|as illustrated in Table 3, where the process attributes (PA 1.1, etc.) are defined in ISO/IEC 15504-2.

ge)
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Table 3 — Potential consequence of process attribute gaps

Process attribute where gap
occurs

Potential consequence

PA 1.1 Process performance

missing work products; process outcomes not achieved

PA 2.1 Performance management

cost or time overruns; inefficient use of resources

unclear responsibilities, uncontrolled decisions, and uncertainty
over whether time and cost objectives will be met

PA 2.2 Work product management

unpredictable product quality and integrity, uncontrolled versions,

-

P
4

V
d

ITa¥ald d-subport-costs—ntearation-problems-and-iRek d-re.
L T I g

work costs

PA 3.1 Process definition

identified best practice and lessons learned from previous projects
not defined, published and available within organization

no foundation for organization-wide process improvement

PA 3.2 Process deployment

implemented process not incorporating identified best practice and
lessons learned from previous projects; inconsistent/process
performance across organization

lost opportunities to understand process ahd jdentify improvements.

PA 4.1 Process measurement

no quantitative understanding of how well"process performance
objectives and defined business goals are being achieved

no quantitative ability to detect performance problems early

PA 4.2 Process control

process not capable and/or stable (predictable) within defined limits

quantitative performanee‘objectives and defined business goals not
met

PA 5.1 Process innovation

process improvement objectives not clearly defined
opportunities ferimprovement not clearly identified

PA 5.2 Process optimization

inability,t6_change process effectively to achieve relevant process
improvement objectives

inability to evaluate effectiveness of process changes

§.5.2 Analysing weaknesses

— the nature’of'the weakness;

Vhenever a gap is identified, a weakness is said to exist.
etermine and recard;-with respect to the specified requirement or business goals:

L the _source or cause of the weakness;

—~ the potential consequences of the weakness;

rocess-related risk is assessed from the probability of a problem arising from an identified gap, ang from its
otential consequence, should it oecur. A chosen Pl or PCD method should contain a defined apy
nalysing process-related risk. An.example approach is illustrated at Annex A.

roach to

For each identified gap, the analysis tgam may

© ISO/IEC 2004 — All rights reserved
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6 Process improvement

6.1 Overview

Figure 4 illustrates the steps of process improvement utilizing a conformant process assessment — as
described in ISO/IEC 15504-2 and ISO/IEC 15504-3.

The ovals in Figure 4 represent steps in the process, and the arrows represent information being passed

between steps.

Current

Process fmprovement
performance

inifiation \

Q ganisation’s

1. Examine
organization’s
business goals

Process
improvement
objectives

2. Initiate
process

Improvements in
organizational unit’s
processes

Institutionalised
improvements

8. Monit ¢
onitor

performance

7. Sustain
improvements

Confirmed

4\improvements

6. Confirm

improvements

Re-assessment
request

Implemented
improvements

Analyzed
re-assessment
results

improvement
cycle

Process Improveme&

Implementation Plan

5. Implement
improvements

4. Develop

3. Assess Action Plan

current
capability

Approved

Current

capability
(Parts'2.and 3)
Assessment
input Assessment Industry
output benchmarks

Figure 4 — Steps of process improvement
Each of fhese steps is elaborated below.

6.2 Stpps of process improvement

6.2.1

Step 1 —.[Examine organization’s business goals

The busihess 'goals of an organization are often centred around:

— achieving customer satisfaction;
— achieving greater competitiveness;
— achieving improved business value associated with delivery of products or services.

These key management concerns become drivers that initiate process improvement throughout the
organization with objectives of:

— increasing product and service quality;
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— decreasing development and maintenance costs;
— decreasing time to market;
— increasing predictability and controllability of processes;

— decreasing variability between projects.

2004(E)

From an analysis of the organization’s business goals and existing stimuli for improvement, the objectives of

rocess-improvement are set
g

etting improvement objectives involves firstly determining which Process Reference Model(s)
ddress the organization’s business goals, as described in 5.2. It also includes defining a set of targe
rofiles, as described in 5.3, which present the choice of the processes to be assessed and’the imp
rgets set, and which will guide identification of the most effective improvement actions-

a0 QO (N

ollowing analysis of the organization’s business goals, it is essential to build executive awarene
ecessity for a process improvement programme, which requires both managerial and financial comrn
he objectives of such a process improvement programme should be clearly stated and underst
pressed using measurable objectives. The process improvement programme should form pa
rganization’s overall strategic business plan.

he executive decision to undertake the process improvement programme, together with the identific
reliminary process improvement programme budget and the main process improvement priorities, e
improvement process to progress.

.2.2 Step 2 — Initiate process improvement cycle

he process improvement programme should be ‘implemented as a project in its own right, with
onsorship, project management, budget, milestones and accountability. In short, the project s
anaged according to a project management process, aligned to the Process Assessment Model bei

ponsorship may be implemented in a _variety of ways, according to the culture of the organization
ierarchical or higher maturity organizations for example, sponsorship and project management may
elegated to working level, although authorities, roles and responsibilities should always be clearly deg

Q. J (N

>~

Process Improvement Programme Plan should be produced and used to monitor progress. The pl3
imclude:

—+ background, histery-and current status of organizational process improvement activities;
-+ improvement objectives derived from organizational business goals;
- organizational scope — the organizational boundaries for the improvement programme;

— process scope — the processes to be improved;

will best
process
ovement

5s of the
hitments.
bod, and
it of the

htion of a
nable the

defined
hould be
Ng used.

. In non-
both be
fined.

n should

——process mproverment tifecycle;

— key roles and responsibilities;

— resources;

— appropriate milestones, review points and reporting mechanisms;

— risks associated with the programme, and the selected risk management process;

— activities to be performed to keep all those affected by the improvement programme informed of progress.

© ISO/IEC 2004 — All rights reserved
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The Process Improvement Programme Plan should show how process change is to be implemented with least
disruption to the ongoing business of the company. It should show how the progressive implementation is to
be introduced into existing organizational systems, and identify training required as a prerequisite to
implementation of the change.

6.2.3 Step 3 — Assess current capability
The assessment input is prepared as described in 5.4 and a process assessment initiated following the

guidance set out within ISO/IEC 15504-3. This assessment may either be a self-assessment or an
independent assessment — as described in ISO/IEC 15504-3.

6.2.4 ep 4 — Develop action plan

The assgssment output is analysed against the organization's business goals to:
— identify, analyse and list improvement areas;

— define specific improvement objectives and set targets;

— deriye an action plan.

6.2.4.1 Identify improvement areas

Process [improvement should be strongly supported by leadership, commiunication and motivation throughoit
the whole organization. Improvement actions can only be carried ©ut/efficiently if the appropriate cultural
issues ate acknowledged and addressed at all levels — as elaborated in Annex C.

Improvement areas should be identified and prioritized based.an a number of factors:

— analysis of the assessment output identifying strengths, weaknesses and risks related to the assessed
prodesses;

— the prganization's business goals, which pravide general improvement objectives to be achieved through
the improvement programme;

— clierjt and customer expectations, which provide opportunities for improving customer satisfaction;
— industry norms and benchmarks-that provide a basic comparison framework for assessment results;

— medgsurement results which, if already in place, identify improvement opportunities for the organization
generally related to the-improvement drivers;

— any|risks associated with not achieving the stated improvement objectives or not successfully
implementing{identified improvement actions.

6.2.4.2 | Analyse assessment strengths and weaknesses

Analysis of the current Strengtns and Weaknesses of the process identifies process-related risk and indicates
opportunities for improvement.

Strengths are identified as the processes with the highest process capability level ratings. Strengths may
support process improvement as follows:

— strong processes may provide experience of good practices that could be adopted and institutionalized in
the organization;

12 © ISO/IEC 2004 — Al rights reserved
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— processes with the highest process capability level rating within a process category or a set of interrelated
processes may show an opportunity for improving the effectiveness of the rest of the process category or

set of interrelated processes.
Weaknesses are identified and analysed as described in 5.5.2, and derive from the following:
— processes with low process attribute ratings;

— processes with missing practices that are needed to enable the process to achieve a process
aligned with a specific need of the organization;

purpose

—+ unbalanced process attribute ratings within capability levels that are necessary to achieve"s
business goal;

—+ low process attribute ratings across assessed processes that may indicate weakness.in specifig
categories (for example low scores at process capability level 2 may show‘\weaknesse
Management and Support process categories).

imilarly, the process attribute ratings of related processes should be compared. Improvement action
needed to correct any imbalance.

o

6.2.4.3 Review organizational improvement objectives

—

he processes and their relationships should be analysed in order to evaluate which processes hg
pact on the organizational improvement objectives identified<njthe Process Improvement Program
pecific relationships between single processes should be ‘considered in order to identify process
ould be addressed together to fulfil certain improvement-objectives. In this way, a priority list of pro
e improved may be derived. The processes in this list with low process capability level ratings ma
the best opportunity for improvement.

6.2.4.4 Analyse effectiveness measurements
Qrganizations with previous experience in(process improvement may already have measurement
may be beneficial to analyse the currentmeasurements to better understand what improvement is ne

6.2.4.5 Listimprovement areas

I

prioritized list of improvément areas should be compiled from all of the factors listed above. The
mprovement areas define the scope of the improvement actions. The scope could include:

— processes to beincluded;

- organizatienal boundaries for improvement;

— processes or projects to be either included or excluded.

6.2.4.6 Define detailed improvement objectives and set targets

specific

process
5 in the

5 may be

ve direct
me Plan.
bs which
esses to

provide

in place.

Where these are related to the existing\érganization's business goals and derived improvement objgctives, it

bded.

selected

Targets for improvement should be set for each improvement area. These may be either quantitative
objectives for process performance, or target process profiles, or a combination of the two. They should be set
with regard to the organization's business goals. This will typically require the iteration of a number of steps
until a set of targets has been identified which meet the organization's business goals, which can be

objectively measured, and which can reasonably be achieved. The key steps are:
— to define detailed objectives for each priority area for improvement;
— to devise suitable metrics to measure achievement of these objectives;

— to set appropriate target values for these metrics, taking due account of risks.

© ISO/IEC 2004 — All rights reserved
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Higher maturity organizations, and those which have already carried out previous improvement cycles, may
already have established objectives, metrics and targets. These should be reviewed for their continuing
suitability and adjusted as appropriate with regard to a current assessment of the organization's business

goals.

When setting capability levels as targets for processes, the following points should be considered:

— itis

desirable for related processes to be at the same capability level, unless there are over-riding

considerations;

— itis
cycl
6.2.4.7
A set of
previous
complete
clear shq
acceptar
When c3

— eval
goal

— use
Mod

— defi
the

— eval
— iden
— iden

The set (

— improvement actions with associated process objectives and improvement targets;

— resp

— initis

[¢]

generally unrealistic to seek to increase the capability of a process by more than one level in a singl
b of improvement, since each level builds on the capabilities of the ones below it.

Derive action plan
actions to improve processes should be developed to meet the objectives and targets set in the
step. Care should be taken to select a set of actions that support each other_in achieving the
set of objectives and targets. It is also desirable to include some improvement actions which yield
rt term benefits, particularly if the organization is new to process improvement, in order to encourage
ce of the process improvement programme.

rrying out this task the organization should:

late a number of scenarios to arrive at a set of actions which best meets the organization's business
5 (risk reduction and incremental approach should be considered);

the indicators of process performance or process capability in the conformant Process Assessment
el being used, as a basis for improvement actions;

e success criteria for each action and state how:progress will be measured (the metrics used to s¢t
argets may provide suitable measurements);

Late initial estimates of costs and benefits,"schedule and risks for the proposed actions;
tify responsibilities for the actions, ‘and agree the responsibilities with those affected by the actions;
tify recruitment and training-needs.

f agreed actions should\bé documented as an Action Plan containing the following information:

onsibilities for‘actions;

| estimates of costs, benefits and schedule;

—  risks

to)products and to the organization if actions are taken or not taken, and the implications for any

schedule changes.

The Action Plan is a tactical plan, developed to meet the organization's business goals, which supplements
the Process Improvement Programme Plan established at Step 2. The Process Improvement Programme
Plan should be reviewed at this point and updated if necessary. Management should approve the updated

Process

Improvement Programme Plan and Action Plan, thereby committing the organization to undertake the

planned improvements. The Action Plan should be communicated clearly to all affected staff.

14
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6.2.5 Step 5 - Implement improvements

The Action Plan is next implemented in order to improve the organization's processes. Implementation may be
simple or complex depending on the contents of the Action Plan and the characteristics of the organization. In
general several implementation projects may be initiated, each concerned with implementing one or more
actions from the Action Plan. Four main tasks are involved in each implementation project:

selecting the implementation strategy;

preparing and agreeing a detailed Implementation Plan:

o))

D QD O <

—

Q

.2.5.1 Implementation strategy

6.2.5.2 Detailed implementation planning

An Implementation Plan should be developed to identify:

putting the Implementation Plan into effect;

monitoring progress against plan.

Vhere alternative implementation strategies are feasible, they should be evaluated and the mos{ suitable
elected. For instance, it may be possible to implement a given action eitherdn small steps through piloting in
selected unit, or throughout the whole organization at the same time,/or somewhere between these two
xtremes. Among the factors to consider are costs, time scales, and risks:

the objectives of the implementation project;

the selected implementation strategy;

the organization, responsibilities and organization change champions;
the schedule for the progressive intréduction of the process improvement;
the resources needed,;

changes to the job descriptions of employees who are expected to implement, monitor, maintain or
supervise the process change;

risk management{including assessment, monitoring and mitigation;
arrangements’for monitoring progress;

specification of success criteria, including process objectives and improvement targets.

he“implementation project may need to carry out further analysis of improvement opportunitiep; where
ppropriate, the Implementation Plan should include:

any further data collection and analysis needed to establish the underlying causes of unsatisfactory
current measures of effectiveness and process profiles;

evaluation of alternative proposals for corrective action, including analysis of costs and benefits;

arrangements to capture cost and resource usage data, for instance if it is desired to carry out cost-
benefit analysis.
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Staff who will be required to implement the actions or be affected by them should be involved or consulted
during development of the Implementation Plan and during evaluation of alternative approaches, in order to
draw on their expertise and enlist their co-operation.

6.2.5.3

Implementing improvement actions

It is critical for successful improvement that due account is taken of human and cultural factors as described

further in

— how

Annex C. In particular the following should be considered:

management can give support and leadership;

— wha

—  how

—  how
repd

— whe

— what education and training is required.

6.2.5.4

Impleme
Plans in

— enslire that tasks progress as planned, and that appropriate corrective action is taken when necessary;

— che
to th

— gath

impfovement projects;

— eval

capability level ratings;

— dete
achi

Records
process

6.2.6 Step 6.—Confirm improvements

changes may be needed in values, attitudes and behaviour;
to establish commitment to objectives and targets;

to foster open communication and teamwork, including implications for organizationalystructures and
rting lines;

her changes are needed to recognition and reward systems;

Monitoring implementation

=}

htation projects should be monitored by the organization's management against Implementatio
brder to:

k that achievement of the planned objectives and targets continues to be both realistic and relevant
e organization's business goals;

er data on effort and resources expended, in order to improve estimates for future proceg

[2]

uate the impact of the implémented improvement actions on the process attribute ratings and
rmine the extent to which the defined success criteria for the improvement project have been
eved.

should be kept\for use both to confirm the improvements, and to improve the process improvement
tself (refer toISO/IEC 12207:1995/Amd.23), F.3.3.3.

When th

b implementation projects have been completed, the organization should:

— confirm that the planned objectives and targets have been achieved and that the expected benefits have
been delivered,;

— check that appropriate processes and practices have been adopted;

— confirm that the organizational culture has changed where appropriate;

3) To be published.
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— consider initiating a process assessment to confirm that the desired process capability has been
established;

the organization should also:
— re-evaluate risks associated with the process improvement programme;
— re-evaluate costs and benefits.

Management should be involved both to approve the results and to evaluate whether the organization's
USINess goals have been met.

I{, after improvement actions have been taken, measurements show that process objectives and‘impfovement
targets have not been achieved, it may be desirable to redefine the process improvement project by feturning
tp an appropriate earlier step.

6.2.7 Step 7 — Sustain improvements

I

fter improvement has been confirmed, the processes need to be sustained at the new level of capability. The
proved processes should be used by all staff for whom they are applicablg./This requires management to
onitor institutionalization of the improved process, and to give (éncouragement when ngcessary.
esponsibilities for monitoring should be defined, as well as how this“will be done, for instance |pby using
ppropriate measurements.

Q T

{ an improved process has been piloted in a specific area of ‘on a specific project or group of pfojects, it
hould now be deployed across all areas or projects in\the organization where it is applicable. This
eployment should be properly planned, resourced, and .documented as part of the Process Impfovement
rogramme Plan as appropriate. Consideration should bé.given to:

Io »

-+ who is affected;

—+ how to communicate both the changed process and the benefits expected from it (note: changgs should
be properly documented and approved);

—+ what education and training are necessary;
—+ when to introduce changes to the different areas of the organization, taking business goals into afcount;
—+ how to ensure that the changes have been made (for instance by conducting audits);

—+ how to ensure that(the improved process performs as expected.

6.2.8 Step 8 — Monitor performance

—

he performiance of the organization's processes should be continuously monitored, and new| process
provements should be initiated as part of the continuing process improvement programme.

he“measures used for process monitoring should be chosen to suit the organization's businegs goals.

anagement should regularly review their continuing suitability. The risks to the organization and its|products
from using the processes should also be monitored and action taken as risks materialize or become
unacceptable.

The process improvement programme should be reviewed regularly by management to ensure that:

— both the improvement programme and individual improvement projects, including their objectives and
targets, remain appropriate to the organization's business goals;

— further improvement projects are initiated when and where appropriate as previous improvement projects
have been completed;

— the process improvement process is itself improved based on experience;
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— continuous improvement becomes and remains a feature of the organization's values, attitudes and
behaviour.

Further process assessments can be an important component of the continuing improvement programme, for
instance in the following circumstances:

— where a long term goal to achieve higher process capability levels is to be approached by stages;

— when changing organizational business goals indicate a requirement to achieve higher capability levels;

— wheh there is a need to give a fresh impetus to improvement.

The extgnt to which improved processes have been institutionalized should be considered before schedulin
further pfocess assessments. It may be more cost-effective to delay assessing a process until imprevement
have begn fully deployed, rather than expend resources assessing a process which is in transition, when th
results can be difficult to interpret.

n Q

[¢)

7 Prgcess capability determination
7.1 Overview

Figure 5|illustrates the steps of process capability determination utilizing a conformant process assessment
as descr|bed in ISO/IEC 15504-2 and ISO/IEC 15504-3.

Specified réquirement

1. Ini(rte process Assessment
pability input
determination Assessment
tout
(Parts 2 and 3) QHipu!

2. Set target
capability

Target

fpabiﬁty

3. Assess current
capability

Current capability

\ A

4. Determine
proposed
capability

\AProposed capability

5. Verify
proposed
capability

Current Verified capability
capability

Process capability
report

Target
capability

6. Analyse
process-related
risk

7. Act on results

Figure 5 — Steps of process capability determination

The ovals in Figure 5 represent steps in the process, and the arrows represent information being passed
between steps.
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A process capability determination can provide a fundamental input to a supplier selection process, for
example as described in ISO/IEC 12207:1995/Amd.1:2002, F.1.1.2. One of the outcomes of this process is
that “...the supplier shall be selected based upon evaluation of the supplier's proposals, process capability,
and other factors...”. An acquirer may initiate a process capability determination to assess the risk of entering
into a contract with a single supplier, or an acquirer may carry out process capability determinations on a
number of competing suppliers during a supplier selection activity.

Suppliers may also wish to carry out a process capability determination on their own processes before
deciding whether to bid for a contract, as part of their assessment of the business risks involved. A process
capability determination may also be initiated for a number of other reasons; for example, by a supplier during
the course of a project to establish the risks involved in completing the work.

oth self-assessment and independent assessment approaches may be used to assess current ¢apability
uring Step 3 of a process capability determination. In a two-party contractual situation, an acquirer may invite
the potential suppliers to provide a self-assessment set of process profiles when submitting a propgsal for a
contract. The set of process profiles should have been produced from a conformant:assessment against a
specified Process Reference Model.

Tlhe acquirer may then choose to:

- accept the self-assessment at face value;

—+ initiate and rely entirely upon a full independent assessment{ possibly using assessors from| his own
organization, following the guidance in ISO/IEC 15504-3, 58.2, and make this a condition of| contract
award;

— initiate a limited independent assessment to verify that'the self-assessment is a true representation of the
supplier's current process capability. This approach, offers the benefit of reducing disruption to $uppliers'
business activities caused by multiple process ‘assessments, since the same assessment output may be
offered to many acquirers. It also provides acquirers with a rigorous and defensible approach tq supplier
process capability determination, and the!potential to reduce assessment costs through the |reuse of
results and the utilization of self-assessments.

7.2 Steps of process capability determination

7.2.1 Step 1 - Initiate process capability determination

Tlhe PCD Sponsor first decides whether or not to carry out a process capability determination.
Tlhe process capability.determination should be implemented as a project in its own right, witt] defined
sponsorship, project.management, budget, milestones and accountability. In short, the project should be

managed according-to a project management process, aligned to the Process Assessment Model beipg used.

A process, capability determination plan should be produced, approved by the PCD Sponsor, and used to
monitor progress. The plan should include:

- _‘the purpose of the process capability determination;

— the process assessment method to be used;

— the organizational scope, i.e. the organizational unit whose processes are to be the subject of the process
capability determination;

— the target capability (inserted after it has been defined in Step 2);
— key roles and responsibilities;
—  resources;

— appropriate milestones, review points and reporting mechanisms;
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— risks associated with the PCD and the selected risk management process.

When carrying out the PCD as part of a supplier selection activity, the PCD Sponsor may decide either to
disclose the target capability to the potential suppliers, or not, as appropriate.

The PCD Sponsor may also invite the organizational unit to submit a statement of the process capability that it
proposes to bring to bear in meeting the specified requirement.

7.2.2 Step 2 — Set target capability

The PCI Team sets the target capability, as described in 5.3.

|

The target capability comprises a set of target process profiles that express the capability which the"PC
Team judiges to be adequate, subject to an acceptable process risk, for meeting the specified requirement.

7.2.3 Step 3 — Assess current capability
The assgssment input is prepared as described in 5.4.

The PCD Sponsor may invite the organizational unit to submit the output of a copformant self-assessment ¢f
current process capability.

Alternatiyely, the PCD Sponsor may decide to initiate an independent process assessment, bearing in mind
the nature, cost and importance of the specified requirement.

In either|case, the output from the assessment of current capability’ will take the form of a set of proces
profiles gs defined in ISO/IEC 15504-2.

[

7.2.4 Step 4 — Determine proposed capability

If invited|to do so, the organizational unit may optionally‘submit to the PCD Team a statement of the capabilif
that it pjoposes to bring to bear in meeting the specified requirement. The proposed capability should b
based on one or more process assessments which:

b <

— satigfy the requirements of ISO/IEC 15504-2;
— are @ true representation of the ofganizational unit’s current process capability;

— may| been produced specially-for the PCD, or generated during a recent self-assessment, or produced
following a recent independent assessment.

A key feature of ISO/IE€ 15504 is that process assessment outputs are re-useable. Many organizational unif
will have|a repository ©f process assessment outputs generated as part of a process improvement programm
If a numper of sujtable process assessments are available, then the organizational unit may use the outpuf
as the hasis of avproposed capability. If not, then the organization may carry out a self-assessment i
accordance with-the requirements of ISO/IEC 15504-2.

5% 0 »

If the or anizational unit has 2 nrocess imnrovement nraarammeae tindarwav than it mav antianallv nranose 1
X \.‘:‘"'“"‘“ ek "."" el ) R ' b U'_"‘_‘""" “":“ bl R "_" =y [ ""‘"J. _l‘" ~ ~r
bring an improved capability to bear in meeting the specified requirement. The improved capability may be

justified via a set of current process profiles plus a process improvement plan. The process improvement plan
may in turn be supported by a process improvement track record.

If the proposed capability does not meet the requirements of the target capability, the organizational unit may
optionally submit a mitigation plan, setting out the organization's view of any capability level gaps, and
proposing measures to mitigate them.

The organization may therefore wish to pass to the PCD Team a proposed capability, justified by:

— the output of a current, conformant process assessment;
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— a process improvement plan;

— a process improvement track record;

— a mitigation plan.

7.2.5 Step 5 - Verify proposed capability

If the organizational unit has submitted a statement of the capability that it proposes to bring to bear in

nnfing the specified requirement_then the PCD Team should review the proposed r‘nlnqhilify ta_establish

how much credibility it merits, and decides what further action is needed to establish confidence inpit] This will
pically involve:

—

—+ checking that the proposed capability is based on one or more conformant process assessments

— checking the credibility of any improved capability and process improvement plans:

The PCD Sponsor may accept the proposed capability, or decide to initiate an appropriate degree of
imdependent process assessment. This may involve a sample of selected.pfocesses, or a comprghensive
imdependent assessment of all processes specified in the target capability-"\Having carried out the verification
assessment, the PCD Team will be able to compare this output with the organization's proposed ¢apability
and derive a profile to be used for subsequent risk analysis.

I{ the process capability determination involves a number of competing suppliers, then the PCD Spofpsor may

ish to verify each supplier's proposed capability by using’an independent assessment team, the same
assessment method and the same conformant Process Assessment Model. This should not only provide the
HCD Sponsor with greater confidence in the consistency” with which each supplier is assessed, |but also
provide the suppliers with greater confidence in the fairfiess of the selection process.

.2.5.1  Subcontractors and consortia
I{ several organizational units — i.e. subcentractors, partners in a joint venture, or distinct divisions of an
drganization — will be involved in meeting a specified requirement, then the proposed process capgbility will
comprise contributions from each of the_organizational units. This situation is addressed further in Anfpex B.

.2.6 Step 6 — Analyse process-related risk

rocess-related risk is assessed from the probability of a particular problem occurring, and from its|potential
cgonsequence, should it occur as outlined in 5.5.

he chosen process\capability determination method should contain a defined approach to analy$ing risk.
(ne possible approach is outlined in Annex A.

.2.7 Step.7 = Act on results
I{ the \process capability determination has been carried out to determine the suitability of| another

rganlzatlon s processes for a partlcular contract or class of contracts then the PCD Sponsor WI|| wigh to take
i A but also

when establlshlng contractual commltments reIated to ongomg risk management act|V|t|es

If the process capability determination has been carried out by an organization to determine the capability of
its own processes for a particular requirement or class of requirements, then the PCD Sponsor may wish to
initiate a process improvement programme to address any process-related risk issues identified.

7.3 Comparability of assessment output analysis
If the process capability determination is part of a supplier selection process involving a number of competing

suppliers, then the PCD Team may need to compare the process-related risk associated with each supplier’s
process capability.
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Comparison of the outputs of different conformant process assessments is always carried out by comparing
process profiles, and is only possible if they all include the same selected processes from the same Process
Reference Model(s).

A number of factors also need to be considered carefully in order to determine whether a comparison of the
outputs of different conformant assessments is valid, as described in ISO/IEC 15504-3. These factors also
affect the validity of comparing process-related risks identified from analysis of the outputs of different
conformant assessments — as described in this clause.

These factors include but are not limited to:

— the ¢onformant Process Assessment Model used;
— the assessment process used;
— the quantity and type of objective evidence used to determine the set of process profiles;

— the identity, skills, knowledge and experience of the assessors.
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A.1 Introduction

Annex A
(informative)

Analysing process-related risk

ISO/IEC 15504-4:2004(E)

I||1 the example approach to analysing process-related risk described within this annex, process-related risk is

A.2 Probability

Q -

QT

Hor each process, a gap is said to exist:

— if the target process profile requires that a particular process attribute be Fully achieved,
assessed process attribute rating is less than Fully achieved;

Table A.1 — Process attribute gaps

gssessed on a process-by-process basis, and inferred from the existence of gaps between a,targe{ process
profile and an assessed process profile.

vhile the

— if the target process profile requires that a particular process attribute be Largely achieved, while the
assessed process attribute rating is less than Largely achieved.

Qverall risk associated with each process is then derived from ¢he probability of a problem arising from an
dentified gap, and from its potential consequence, should it occCur.

he probability of a problem occurring is derived from:the extent of any gaps between a target proceps profile
nd an assessed process profile.

rocess attribute gaps occur whenever an assessed process attribute rating falls short of a required process
ttribute rating. Process attribute gaps can be designated as shown in Table A.1.

Required process
attribute rating

Assessed process
attribute rating

Process
attribute gap

Eully achieved Fully achieved None
Largely achieved Minor
Partially achieved Major
Not achieved Major
Largely achieved Fully achieved None
Largely achieved None
Partially achieved Major
Not achieved Major

The probability of a problem occurring depends upon the extent of the process attribute gaps, and upon the
capability levels where they occur, as designated in Table A.2.

As shown in the table, the highest probability of a problem occurring is associated with a substantial capability
level gap, arising from either a major process attribute gap at level 1, or more than one major gap within levels
2 to 5. A single minor gap at level 1, or a single major gap within levels 2 to 5, represents a significant
capability level gap and a moderate chance of a problem occurring. Minor gaps within levels 2 to 5 represent a
slight capability level gap and a lower probability of a problem occurring.
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Table A.2 — Capability level gaps

Number of process attribute gaps Capability level Probability of
and capability level gap problem occurring

No major or minor gaps None Lowest

No gap for level 1, and only minor Slight

gaps within levels 2, 3, 4 or 5

A minor gap for level 1, or a single Significant

maijor gap within levels 2, 3,4 or 5

ATTTjor gap at fevet S ormore tham [ Substamtiat Highest

one major gap within levels 2, 3, 4

or5

A.3 Cgnsequence
The potgntial consequences associated with individual process attribute gaps are illustrated-at'Table 3 in 5.%.
However, for the purposes of analysing process-related risk as described within this Annex,the seriousness ¢f
the consgquences depends on the capability level within which the gaps occur, as shown.in Table A.3.

For example, if a selected process is assessed less than fully performed, i.e. RA)1.1 is not Fully achieved,
then progess outcomes may not be achieved — the most serious consequence:

Table A.3 — Consequence of a problem occurring

Capability level where gap Nature of consequence Seriousness of
occurs Consequence
5 — Optimizing process inability to achieve or evaluate Lowest

process improvements

4 — Predictable process inability to quantify performance or
detect problemisiearly

3 — Established process inconsistent process performance
across ‘organization

2 — Managed process cost.or time overruns; unpredictable
product quality

1 — Performed process missing work products; process Highest
outcomes Not achieved

A.4 Prpcess-related risk

The progess-related risk associated with each process depends upon the probability of problem arising frofn
an identified gap, and uponthe potential consequence, should it occur.

The highlest risk aris€s from a substantial gap at a lower capability level — as shown in Table A.4.

If risks afe identified within more than one capability level, then the highest capability level risk is taken to be
the procefss-related risk for the process.
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Table A.4 — Risk associated with each capability level

Probability
indicated by extent of capability level gap
Consequence

indicated by capability Slight Significant Substantial

level where gap occurs
5 — Optimizing process Low Risk Low Risk Low Risk
4 — Predictable process Low Risk Low Risk Medium Risk
3 - Established process Low Risk Medium Risk Medium Risk
2 — Managed process Medium Risk Medium Risk High Risk
1 — Performed process Medium Risk High Risk High Risk

I{ several processes represent the same high degree of risk, then professional judgement will be re
etermine, with respect to the specified requirement, which processes will be most critical to
Ithough primary lifecycle processes will often besmost critical, this should not be taken for grant

t

F

1

.5 Determining which processes represent greatestrisk

he process-related risk associated with each process can,now be tabulated as illustrated in A.7

rocess or processes representing the greatest degree of risk can be identified.

ere may be occasions when support processeswill be as critical, if not more critical.

A.6 Analysis approach

or each process, the analysis team:

— examines each process-attribute within the target process profile, and designates any process

gaps using Table A.1,

- considers the process attribute gaps and designates any capability level gaps using Table A.2;
- identifies the potential process-related risk associated with each capability level gap from Table A

— identifies' which capability level gap constitutes the highest degree of risk, and takes this to repr

proeess-related risk for the process.

he-analysis team then determines which process or processes represent the greatest degree of rish

and the

quired to
success.
pd, since

attribute

4;

psent the

. If more

t

Tam OnEe Process represents the same degree of Tisk;, themtheamatysisteamjudges; withrrespectto

\ature of

the specified requirement, which processes are most critical, and prioritizes them in order of overall risk.

A.7 Example risk analysis

This example analysis uses the set of output process profiles illustrated in 4.6 and the set of target process
profiles illustrated in 5.3, as shown in Figure A.1.

© ISO/IEC 2004 — All rights reserved

25


https://standardsiso.com/api/?name=a2cb9bab79b367391098f95fc6dc0afc

ISO/IEC 15504-4:2004(E)

A.7.1 F{1.3.3 System and Architectural Design

26

Process Process Attributes

Performed  Managed Established Predictable Optimizing

PA1.1 PA21 PA22 PA3.1 PA3.2 PA41 PA42 PA5.1 PA5.2

F.1.3.1 Requirements Target
Elicitation Assessed
E 133 System and Target
Architectural Design Assessed

) . Target F ° |
F.2.2 Configuration I
Management \\

Assessed DA -

F.3.1.4 Risk Target
Management Assessed
F.1.1.2 Supplier Target
selection

Key (as defined in Part 2)

Fully achieved
&@ Partially achieved Hﬂﬂﬂﬂﬂmﬂﬂﬂm]ﬂ Not achieved

An example of a major
gap: target rating is
Fully achieved while

assessed rating is
Partially achieved

Largely achieved

Figure A.1 — Target and assessed process profiles

Table A.5 — System and.Architectural Design process risk analysis

Level 1 Level 2 Level 3 Level 4
RAM.1 PA 2.1 PA 2.2 PA3.1 | PA32 | PA41 | PA42
Target profile F F F F F L L
Assessed profile F F F F L L L
Process attribute-gap - - - - minor - -
Capability level gap - - slight -
Capability level risk - - low -
Process-related risk low

Thelprofiles show that the only process attribute gap is at PA 3.2.

According to Table A.1 this is designated as a minor process attribute gap.

According to Table A.2, a single minor process attribute gap at level 3 constitutes a slight capability level
gap.

According to Table A.4, a slight gap at level 3 represents a low capability level risk.

The process-related risk associated with the System and Architectural Design process is therefore low.
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