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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as

The {ain task of the joint technical committee is to prepare International Standards. Draft| International
a
an International Standard requires approval by at least 75 % of the national bodi€s casting a votd.

Attenfion is drawn to the possibility that some of the elements of this document may be the suljject of patent
rights| ISO and IEC shall not be held responsible for identifying any or.all'stch patent rights.

ISO/IEC 15504-4 was prepared by Joint Technical Committee 4SO/IEC JTC 1, Informationy technology,
Subcommittee SC 7, Software and system engineering.

This fjrst edition cancels and replaces ISO/IEC TR 1550457:1998 and ISO/IEC TR 15504-8:1998, which have
been technically revised.

ISO/IEC 15504 consists of the following parts, under the general title Information technology — Process
assegsment.

— Rart 1: Concepts and vocabulary

— Rart 2: Performing an assessment

— Rart 3: Guidance on perfofming an assessment

— Rart 4: Guidance on.tise for process improvement and process capability determination
The fpllowing part is.in-preparation:

— Rart 5: Anexemplar Process Assessment Model

The 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

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 i

s applicable in the following circumstances:

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

process

— byoron

This informat

within a procgss improvement programme or within either type of process capability detérmination.

ISO/IEC 155(4-1 provides a general introduction to the concepts of process assessment and a glossg
assessment rfelated terms.

ISO/IEC 155(

evidence to s

ISO/IEC 155(

ISO/IEC 155(
ISO/IEC 122

mprovement;

ve part of ISO/IEC 15504 provides guidance on how to utilize a conformant process asses

ubstantiate the ratings and to verify compliance with thedequirements.
4-3 provides guidance for interpreting the requirements for performing an assessment.

4-5 contains an exemplar Process(; Assessment Model that is mappe
7:1995/Amd.1:2002 as a Process Reference Model.

behalf of an organization with the objective of determining the capability of another organization's
processgs for a particular contract or class of contracts, or to determine the capability) of its
processgs for a particular requirement or class of requirements.

own

sment

ry for

4-2 sets requirements for performing an assessment thatcensure consistency and repeatability
of the ratingg. The requirements help to ensure that the assessment@©utput is self-consistent and prg

vides

vi
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Information technology — Process assessment —

Part 4:

Gui

dance on use for process improvement and process

capability determination

1

This part of ISO/IEC 15504 provides guidance on how to utilize a conformant process assess
process improvement programme or a process capability determination. This part of ISO/IEG
information only.

The ¢
cycle
upon

In the
busin
In the
relatid

2 Normative references

cope

uidance provided does not presume specific organizational structdres, management phil
processes from ISO/IEC 12207.
bss goals, application domains and sizes of organization; so that all types of organizations r

case of process capability determination, this guidance is applicable within any custg
nship, and to any organization wishing to determine‘the process capability of its own proce

ment within a
15504 is for

psophies, life

models or development methods, although some of the examples and tables within the t¢xt are based

case of process improvement, the concepts and principlesyare appropriate for the full range of different

hay use them.
mer—supplier
5Ses.

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

ISO/IEC 12207, Information technélogy — Software life cycle processes

ISO/IEC 15504-1, Information technology — Process assessment — Part 1: Concepts and vocalulary")
ISO/IEC 15504-2, Information technology — Process assessment — Part 2: Performing an assegsment

3 Terms and-definitions

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

4 |ntroduction

4.1 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 ass

ssments to idnnfify the cfrnngfhe, weaknesses and risks invaolved in ||nr1nr+9|(ing a—specific

project using
provide a fu

determinatior]’.

4.2 Pland

Process imp
resourced by
programme i
staff working
required to aq

Sponsorship

the selected processes within a given organizational unit. A process capability determinatid
ndamental input to supplier selection, in which case it is often termed a ‘supplier.cap

PCD sponsors and teams

rovement programmes and process capability determinations will usually be requireq
a sponsor — as described in ISO/IEC 15504-1. The sponsor has the @uthority to ensure th
carried out effectively, and takes ownership of the results. The spahsor may have one or
within a team — a Pl Team or PCD Team — whose task is tosplan and implement the a
hieve the objectives identified by the sponsor.

may be implemented in a variety of ways, according to the culture of the organization. In

hierarchical

process impfovement activiies may be delegated to working” level, although authorities, roleg
responsibilitigs should always be clearly defined.

4.3 Process, guidance and method

In order to aghieve improvements to selected processes, Pl Sponsors should deploy a Pl process as ou

in4.4. In ord
as outlined in
case, organi
method — s
process. Suc

take acc

include
ISO/IEC

4.4 Proce

The purpose

r higher maturity organizations for example, bothsponsorship and project managem

r to determine the capability of selected processes, PCD Teams should deploy a PCD prd
4.5. This part of ISO/IEC 15504provides guidance on how to deploy such processes. In
rations should deploy a suitably capable process, and either acquire or develop a sU
ptting out appropriate roles; techniques and specific activities — with which to impleme
n a method should:

punt of the guidancetcontained within this part of ISO/IEC 15504;

or reference, an’ assessment process which satisfies the requirements set out
15504-2 andiaccords with the guidance set out in ISO/IEC 15504-3.

5s improvement — purpose and outcomes

n can
bbility

and
at the
more
ctions

non-
bnt of
and

tlined
cess,
either
itable
nt the

within

of process improvement is to continually improve the organization’s effectiveness and effi

iency

through the p

As a result of

ocesses used and maintained aligned with the business need.

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;

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

9
— k

oals;

nowledge 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.

[1ISO/I

NOTE
satisfa

EC 12207:1995/Amd.22), F.3.3.3]

1 Information sources providing input for change may include: process assessment results, audits, customer's

ction reports. organizational effectiveness / efficiency. cost of quality.

NOTE|
4.5

The ¢
risks

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

urpose of process capability determination is to identify the strengths, weaknesses and pr
hssociated with selected processes with respect to a particular specified requirement.

As a fesult of successful implementation of process capability determination:

|
Q

(7))

target capability appropriate to the particular specified requirement is identified;

bviews of the organization's processes are carried out to) determine their suitability for
pecified requirement in the light of process assessmentfesults;

— sfrengths and weaknesses within the assessed processes are identified;

|
Q

— 0

NOTE

NOTE|
contra

NOTE|

ny gaps between target and assessed capabilities are analysed;
verall process-related risk is determingd:
1 The selected processes are chosen by the PCD Team as described in 7.2.2.

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

3 Reviews of the organization's standard processes are generally carried out following a process

the organization’s implemented processes, as described in ISO/IEC 15504-3.

NOTE
organ
an org

4.6

4  Processt:capability determination does not address all aspects of risk, which may ing

Process assessment output

pcess-related

the particular

pxisting task, a

assessment of

ude strategic,

zational, finaficial, personnel and many other factors. The output from a process capability determination feeds into
anization's_risk management process, but only with respect to process-related risk — as outlined in 5.8.

The output of a conformant process assessment includes a set of process profiles, which express the process
attribute ratings assigned for each process selected from the specified Process Reference Model(s) — as
described in ISO/IEC 15504-2.

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

(PA1

.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

F.2.2 Configuration Management

a4 4 el nl o
T-o- T SRvianagenent

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 guidancg contained in this part of ISO/IEC 15504 is intended to apply to the output from a confgrmant
process assessment.

5 Utilizing process assessment

5.1 Genenal

This clause provides guidance upon issues common to both process improvement and process capgbility
determinatior].

5.2 Selecting Process Reference Model(s)

Both procesq improvement and process capability determination require that the sponsor select a syitable
Process Refdrence Model or Models.

A Process Reference Model(describes a set of processes in terms of purpose and outcomes as defimed in
ISO/IEC 15504-2. A Process ‘Reference Model is generally a recognized domain standard. ISO/IEC 12207,
Annex F, and ISO/IEC_15288:2002 are Process Reference Models within the domains of software engingering
and systems engineering, respectively.

The sponsor should determine which Process Reference Model
PCD) or busi i i i
Process Reference Models.

(

s) will best suit the specified requiremet (for

litable

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 attributes Required process

Process Reference Model attribute rating
F'.1 :3 1 Requirements PA 1.1 Fully\aghieved
elicitption PA2.1, PA2.2 {aigely|achieved
F.1.3.3 System and PA1.1,PA2.1,PA2.2 PA3.1,PA3.2 Fully adhieved
Archltectural Design PA 4.1, PA4.2 Largely|achieved
F.2.4 Configuration PA1.1,PA2.1,PA2.2 Fully aghieved
management PA3.1,PA3.2 Largely|achieved
F.3.1.4 Risk Management PA1.1,PA2.1,PA2.2 PA3.1,PA32 Fully aghieved
F.1.1.2 Supplier Selection PA1.1,PA2.1 Fully aghieved

PA 2.2 Not required

PA 3.1, PA3.2 Largely|achieved

Process Process Attributes

Performed Managed Established Predictable Optimizing
PA11 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.3.1&4Risk Management

F.1.1.2 Supplier Selection

Key (as defined in Part 2)

Fully achieved
&@ Partially achieved mmmmmuﬂmﬂﬂ Not achieved

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

I:I Not required

Largely achieved

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 — is se

out in Table 2

Table 2 — Setting target capability

S

ep

Action

Rationale

Step 1 — Selec
processes

an initial set of

Select the Primary Lifecycle
Processes, excluding any
processes not relevant to the
specified requirement

The Primary Lifecycle Processes within the’/ISO/IEC 12
Process Reference Model contribute, most directly to thg
delivery of products and services

P07

Step 2 — Set dd
process attribu
initial set of prg

fault required
e ratings for the
cesses

Set all process attribute ratings for
capability levels 1, 2 and 3 to Fully
achieved

This approach ensures that Selected processes are fully
performed; that practices ‘are-in place to avoid missed
deadlines, budget overspend and product quality problg
and that processes.are deployed following proven best
practice, thus providing confidence that future performa
will be consistent with past accomplishments

ms;

nce

Step 3 — Revie
required proce
ratings for each

v and adjust the
s attribute
initial process

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

Adding lever4 and level 5 process attributes for some
processesmay sometimes be justified to reduce proceq
related/risks, as illustrated in Figure 2 where the target
process profile for F.1.3.3 System and Architectural De
includes process attributes from capability level 4

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

gn

be
ess
ess

Step 4 — Add f{
plus required p
ratings for eacl

rther processes,
focess attribute

Add supporting Lifecycle
Processes and Organizational
Lifecycle Processes

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

Is of

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 Prodess,
then the Project Management process should also be
included

The target capability for Supporting Lifecycle Processeqd and
Organizational Lifecycle Processes is driven by the extgnt to
which they support process attributes applying to the inigial

set of selected processes

Other Supporting Lifecycle Processes and Organizatiorjal
Lifecycle Processes should also be included in the targégt
capability statement where they are relevant to the spegified
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.
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At a minimum, the assessment input shall specify:

[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
being assessed,

The

identity of the assessment sponsor will be either the PCD Sponsor or the Pl Sponsor.

e)

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,

[ISOYIEC 15504-2, 4.4.2]

the assessment constraints considering, at minimum:

The

the agsessment purpose and scope.

The

result

5.5

5.5.1

quantity and type of objective evidence needed to suppart €ach process attribute rating will

or an initial process improvement programme, a sponsor or method may for example reqy
rocess attribute rating be supported by a minimum of two verbal assertions collected af
pllection sessions — but with possibly no docdmentary evidence required.

QT T

-

or a supplier capability evaluation, asponsor or method may for example require that g
tribute rating be supported by a minimum of three verbal assertions collected at different g
ssions plus at least one piece of-documentary evidence. The sponsor or method may als
iff a document has been formally*requested by a competent assessor but the organizati
ated that it cannot be produced, then this assertion may be counted in lieu of the documen
required.

dwnership of the assessment outputs and any restrictions on their use, plus any controls g

Evaluating process-related risk

Inferring process-related risk from assessment output

depend upon

ire that every
distinct data

very process
ata collection
p specify that
bnal unit has
tary evidence

n information

ng from a confidentiality agreement, must be defined within the assessment input, feflecting any
confidentiality agreements in place that affect the overall process improvement programm
capaljility determination.

e Or process

The quality of a product or service is greatly influenced by the processes deployed 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

awa

y 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

F.1.3.1 Requirements 1298t

Elicitation Assessed

F133Systemand 2798t

Architectural Design Assessed

F.2.2 Configuration Target

Management Assessed

314 Risk T 72 e s s

Management > NNV — o o
Assessed IR AT

F.1.1.2 Supplier

selection

achieved while
assessed rating is
Patrtially achieved

An example of a gap:
target rating is Fully

Key (as defined in Part 2)

Fully achieved
&& Partially achieyed mmmmmmmmm Not achieved
N

Largely achieved

Process-relat
assessed pro

— if the ta

Figure 3 — Target and assessed process profiles

ed risk can be inferred fromthe existence of gaps between a target process profile a
cess profile. A gap is said-{o.exist:

get process profile.requires that a particular process attribute be Fully achieved, whi

assessed process attribute(rating is less than Fully achieved;

— if the taf

assesse

The potential
occurs — as il

et process«profile requires that a particular process attribute be Largely achieved, whi
process-atfribute rating is less than Largely achieved.

conSequence of a gap depends upon the capability level and process attribute where th
ustrated in Table 3, where the process attributes (PA 1.1, etc.) are defined in ISO/IEC 155(

hd an

e the

e the

e gap
4-2.

© ISO/IEC 2004 — All rights reserved


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

ISO/IEC 15504-4:2004(E)

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,
increased support costs, integration problems and increased re-
work costs

PA 3.1 Process definition

identified best practice and lessons learned from previous projefts

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 4nd

lessons learned from previous projects; inconsistent process
performance across organization

lost opportunities to understand process and identify improvemgnts.

PA 4.1 Process measurement

no quantitative understanding of howwell process performance
objectives and defined business gadals-are being achieved

no quantitative ability to detect.performance problems early

PA 4.2 Process control

process not capable and/ot-stable (predictable) within defined lifn

quantitative performance objectives and defined business goalq not

met

its

PA 5.1 Process innovation

process improveément objectives not clearly defined
opportunities for improvement not clearly identified

PA 5.2 Process optimization

inability‘td.change process effectively to achieve relevant procegs

improvement objectives
inability to evaluate effectiveness of process changes

Procgss-related risk is assessed from the probability of a problem arising from an identified gap;,
potential consequence, should it occur. A chosen Pl or PCD method should contain a defineq
analyging process-related risk. An @xample approach is illustrated at Annex A.

5.5.2| Analysing weaknesses

Wherlever a gap is identified, a weakness is said to exist. For each identified gap, the analysi
determine and record, with respect to the specified requirement or business goals:

— the natureof\the weakness;

— tlre source or cause of the weakness;

— the potential consequences of the weakness;

— what would have to be done to correct the weakness;

— what the cost, benefit and risk of correcting the weakness would be.

© 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.

Improvements in

Current
performance

iment

N

ion’s
peds

Process improvd
initiation

Organisa
n

1. Examine

2. Initiate
process

organizational unit’s
processes

Institutionalised
improvements

8. Monit ¢
onitor

performance

7. Sustain
improvements

—> organization’s
business goals 6. Confirm
improvementg
Re-assessment
Process request
improvement
objectives Implemented

Analyzed
re-assessment
results

Confirmed

<-\improvements

improvements

improvement
cycle

Process Improveme&

Implementation Plan

5. Implement
improvementg

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 thesg steps is elaborated below.

6.2 Steps|of process improvement

6.2.1 Step | <¥Examine organization’s business goals

The business 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.

From an analysis of the organization’s business goals and existing stimuli for improvement, the
process improvement are set.

Following analysis of the organization’s business goals, it is essential to build ,&xecutive awa
necegsity for a process improvement programme, which requires both managerial.and financial 4
The gbjectives of such a process improvement programme should be clearly~stated and ung
expressed using measurable objectives. The process improvement pragramme should fornm part of the
organjfization’s overall strategic business plan.

objectives of

I(s) will best
Arget process
improvement

eness of the
ommitments.
erstood, and

The gxecutive decision to undertake the process improvement programme, together with the identification of a

preliminary process improvement programme budget and the main process improvement prioritiq
improvement process to progress.

6.2.2| Step 2 - Initiate process improvement cycle

The process improvement programme should be implemented as a project in its own right,
spongorship, project management, budget, milesténes and accountability. In short, the projg
manajged according to a project management process, aligned to the Process Assessment Mod¢
Sponsgorship may be implemented in a variety of ways, according to the culture of the organiz
hierarchical or higher maturity organizations for example, sponsorship and project management

delegpted to working level, althoughauthorities, roles and responsibilities should always be clear

A Process Improvement Progranime Plan should be produced and used to monitor progress. Th

— background, histeryand current status of organizational process improvement activities;
— improvementobjectives derived from organizational business goals;

— drganizational scope — the organizational boundaries for the improvement programme;

s, enable the

with defined
ct should be
| being used.

ption. In non-
may both be
y defined.

e plan should

— rocess scope — the processes to he imprn\md;

— process improvement lifecycle;

— 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 Step 4=Develop action plan

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

— define specific improvement objectives and set targets;

— derive an action plan.

6.2.4.1 Identify improvement areas

Process improvement should be strongly supported by leadership, communication and motivation throyghout
the whole organization. Improvement actions can only be carried out’efficiently if the appropriate ctltural
issues are acknowledged and addressed at all levels — as elaboratéd'in Annex C.

Improvement|areas should be identified and prioritized based on-a number of factors:

— analysis |of the assessment output identifying strengths, weaknesses and risks related to the asspssed
processes;

— the orgapization's business goals, which provide general improvement objectives to be achieved through
the imprgvement programme;

— client angl customer expectations, which provide opportunities for improving customer satisfaction;
— industry horms and benchmarks, that provide a basic comparison framework for assessment results;

— measurgment results which, if already in place, identify improvement opportunities for the organigation
generally related to the\improvement drivers;

— any risks associated with not achieving the stated improvement objectives or not successfully
implemeptingidentified improvement actions.

6.2.4.2 Analyse-assessment-strengths-and-weaknesses

Analysis of the current strengths 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;
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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 purpose

aligned with a specific need of the organization;

— unbalanced process attribute ratings within capability levels that are necessary to achie

ve a specific

usiness goal;
— low process attribute ratings across assessed processes that may indicate weakness‘in sp
tegories (for example low scores at process capability level 2 may show,. weakn
anagement and Support process categories).

Similgrly, the process attribute ratings of related processes should be comparedcimprovement a
needgd to correct any imbalance.

6.2.4. Review organizational improvement objectives

The grocesses and their relationships should be analysed in order-to evaluate which processe

bcific process
bsses in the

Ctions may be

s have direct

impagt on the organizational improvement objectives identified in,the Process Improvement Programme Plan.

Specific relationships between single processes should bedeonsidered in order to identify pro
shoulfl be addressed together to fulfil certain improvement'objectives. In this way, a priority list of
be improved may be derived. The processes in this list with low process capability level ratingg
the bgst opportunity for improvement.

6.2.44 Analyse effectiveness measurements

cesses which
processes to
may provide

Organizations with previous experience intprocess improvement may already have measurement in place.

Wherg these are related to the existing organization's business goals and derived improvement
may ke beneficial to analyse the currentmeasurements to better understand what improvement i

6.2.4. List improvement areas

A prigritized list of improvement areas should be compiled from all of the factors listed above.
improvement areas define)the scope of the improvement actions. The scope could include:

— processes to betincluded;
— drganizational boundaries for improvement;

— processes or projects to be either included or excluded.

objectives, it
5 needed.

The selected

6.2.4.6 Define detailed improvement objectives and set targets

Targets for improvement should be set for each improvement area. These may be eithe
objectives for process performance, or target process profiles, or a combination of the two. They

r quantitative
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:

— it is desirable for related processes to be at the same capability level, unless there are over-riding
considerations;

— it is generally unrealistic to seek to increase the capability of a process by more than one level in a single

nrovamaent-—cinca-aach laval bhuulde on tha aanahilitine Af tha Anac halaa it
Crrer G omce-Cat oY e o unao- Ot Copaonmtic - Ot Ore oo CTowW Tt

cycle of i

6.2.4.7 Derive action plan

A set of acti

previous step.

complete set
clear short te
acceptance g
When carryin

— evaluate
goals (rig

— use the
Model bsg

— define s\
the targe

— evaluate
— identify ri
— identify ri
The set of ag
— improver

— responsi

TTTOY

bns to improve processes should be developed to meet the objectives and targets set
Care should be taken to select a set of actions that support each othetr/in achievir]
of objectives and targets. It is also desirable to include some improvement)actions which
'm benefits, particularly if the organization is new to process improvement,-in order to enco
f the process improvement programme.
g out this task the organization should:

a number of scenarios to arrive at a set of actions which best'meets the organization's bus
k reduction and incremental approach should be considered);

ndicators of process performance or process capability in the conformant Process Asses
ing used, as a basis for improvement actions;

ccess criteria for each action and state hew‘progress will be measured (the metrics used
ts may provide suitable measurements);

initial estimates of costs and benefits, schedule and risks for the proposed actions;
bsponsibilities for the actions,"and agree the responsibilities with those affected by the actio
bcruitment and training needs.

reed actions should™be documented as an Action Plan containing the following information:
hent actions«with” associated process objectives and improvement targets;

bilities for.actions;

— initial eslfmates of costs, benefits and schedule;

n the
g the

yield
urage
iness

sment

to set

— 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.
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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:

6.2.5/1 Implementation strategy

Wherg alternative implementation strategies are feasible, they should be evaluated and the
ed. For instance, it may be possible to implement a given action either innsmall steps throdigh piloting in
a selected unit, or throughout the whole organization at the same time, ‘or)somewhere betwe

extre

sele

6.2.52 Detailed implementation planning

An Implementation Plan should be developed to identify:

C

selecting the implementation strategy;

preparing and agreeing a detailed Implementation Plan;

Ionitoring progress against plan.

es. Among the factors to consider are costs, time scales, and risks:

the objectives of the implementation project;
the selected implementation strategy;
tihe organization, responsibilities and organization change champions;

tihe schedule for the progressive introduction of the process improvement;

the resources needed;

anges to the job descriptions of employees who are expected to implement, monitor
pervise the process.change;

risk management;.including assessment, monitoring and mitigation;
rrangements for monitoring progress;

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

most suitable

en these two

, maintain or

appropriate, the Implementation Plan should include:

nities; where

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.

© ISO/IEC 2004 — All rights reserved

15


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

ISO/IEC 15504-4:2004(E)

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 Ann

— how man

ex C. In particular the following should be considered:

— whatch

— how to egtablish commitment to objectives and targets;

— how to fq
reporting

— whether phanges are needed to recognition and reward systems;

— what edU

6.2.5.4 Magnitoring implementation

Implementatipn projects should be monitored by the organization’s management against Implemer
Plans in ordef

agement can give support and leadership;
Bt Ao B daod iavialiy ottt aad baoabaorvioie:
IIHGQ IIICI_Y VO TITOUUTU 1T vAdiuL o, dllintuucvo driv veoeriavivur,

ster open communication and teamwork, including implications for organizational“structure
lines;

cation and training is required.

to:

s and

tation

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

— check th

to the organization's business goals;

— gather (
improver

— evaluate
capabilit

— determin

achieved.

Records should be keptfor use both to confirm the improvements, and to improve the process improv

process itself]

6.2.6 Step

At achievement of the planned objectives.and targets continues to be both realistic and re
ata on effort and resources expended, in order to improve estimates for future pr
hent projects;

the impact of the implemented improvement actions on the process attribute rating
level ratings;

e the extent to_which the defined success criteria for the improvement project have

(refer toSO/IEC 12207:1995/Amd.23), F.3.3.3.

b —Confirm improvements

evant

pCess

5 and

been

bment

When the 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 publ

16

ished.
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established;

the organization should also:

re-evaluate risks associated with the process improvement programme;

re-evaluate costs and benefits.

consider initiating a process assessment to confirm that the desired process capability has been

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

If, aftgr improvement actions have been taken, measurements show that process objectives and

targef
to an

6.2.7

After
impro
monit]
Resp

appro

If an

s have not been achieved, it may be desirable to redefine the process improvement projed
Appropriate earlier step.

Step 7 — Sustain improvements

mprovement has been confirmed, the processes need to be sustained at the-hew level of G
ved processes should be used by all staff for whom they are applicable.*This requires m
br institutionalization of the improved process, and to give,encouragement whe
bnsibilities for monitoring should be defined, as well as how this\will be done, for insta
priate measurements.

mproved process has been piloted in a specific area or-on a specific project or group

)

improvement
t by returning

apability. The
nagement to

necessary.
hce by using

of projects, it

should now be deployed across all areas or projects insthe organization where it is applicable. This

deployment should be properly planned, resourced, and‘documented as part of the Process |Improvement

Programme Plan as appropriate. Consideration should belgiven to:

— who is affected;

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

<

hat education and training are neCessary;

— when to introduce changes to the different areas of the organization, taking business goals into account;
— 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 — Mohnitor performance

The performance of the organization's processes should be continuously monitored, and jnew process

impro

vements should be initiated as part of the continuing process improvement programme.

The

€asures used for process monitoring shoutd be chosen to suitthe organization's bu

siness goals.

Management 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;

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

The extent tg which improved processes have been institutionalized should be considered before sche
further process assessments. It may be more cost-effective to delay assessing a process until improve
have been fully deployed, rather than expend resources assessing a process which is in transition, whe¢n the
results can bg difficult to interpret.

7 Process capability determination

7.1 Overvjew

duling
ments

Figure 5 illusfrates the steps of process capability determination utilizing a conformant process assessnent —
as described|in ISO/IEC 15504-2 and ISO/IEC 15504-3.

Specified requirerpent

1. Initiate process
capabiﬂy
determinagion

N

2. Set target
capability

Assessment
input
AsSéessment

tout
(Parts 2 and 3) oulpu

Target

fpabiﬁty

3. Assess\current
capability

Current capability

\ A

4. Determine
proposed
capability

\AProposed capability

5. Verify
proposed
capability

Current Verified capability
capability

Target
capability

6. Analyse Procgss capability]

N
» process-related TR
/V 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 determ
number of competing suppliers during a supplier selection activity.

Suppliers may also wish to carry out a process capability determination on their own proc

inations on a

esses 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.

Both kelf-assessment and independent assessment approaches may be used to assess curi
during Step 3 of a process capability determination. In a two-party contractual situation, anagqui
the potential suppliers to provide a self-assessment set of process profiles when submitting a
contract. The set of process profiles should have been produced from a conformant|assessm|
specified Process Reference Model.

quirer may then choose to:
ccept the self-assessment at face value;

imitiate and rely entirely upon a full independent assessment;~possibly using assessors
rganization, following the guidance in ISO/IEC 15504-3, 5.8:2, and make this a conditig
ard;

imitiate a limited independent assessment to verify that the self-assessment is a true represe

usiness activities caused by multiple process assessments, since the same assessment g
ffered to many acquirers. It also provides acquirers with a rigorous and defensible approa
rocess capability determination, and the“potential to reduce assessment costs through
psults and the utilization of self-assessments.

-0 0O O un

7.2 (Steps of process capability determination

7.2.1| Step 1 - Initiate process-capability determination

The HCD Sponsor first decides whether or not to carry out a process capability determination.

The process capability;-determination should be implemented as a project in its own right,
spongorship, project. management, budget, milestones and accountability. In short, the projg
managed according to a project management process, aligned to the Process Assessment Modg

A process_capability determination plan should be produced, approved by the PCD Sponsor,
monitpr pragress. The plan should include:

ent capability
Fer may invite
roposal for a
ent against a

from his own
n of contract

ntation of the

upplier's current process capability. This approach. offers the benefit of reducing disruption to suppliers'

utput may be
Ch to supplier
the reuse of

with defined
ct should be
| being used.

and used to

the purpose of the process capability determination;

the process assessment method to be used;

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 PCD Team sets the target capability, as described in 5.3.

The target C:Lpability comprises a set of target process profiles that express the capability which-thel
to be adequate, subject to an acceptable process risk, for meeting the specified requirement.

Team judges
7.2.3 Step
The assessm

The PCD Sp
current proce

Alternatively,
the nature, cd

In either cas
profiles as de

7.2.4 Step

If invited to d
that it propos
based on onsg

satisfy th

are a tru

may bee
following

A key feature
will have a re
If a number d
as the basis

B — Assess current capability
ent input is prepared as described in 5.4.

bnsor may invite the organizational unit to submit the output of a conformant self-assessm
5S capability.

the PCD Sponsor may decide to initiate an independent proeess assessment, bearing in
st and importance of the specified requirement.

b, the output from the assessment of current capability will take the form of a set of pr
fined in ISO/IEC 15504-2.

i — Determine proposed capability
b so, the organizational unit may optionally'submit to the PCD Team a statement of the cap
es to bring to bear in meeting the specified requirement. The proposed capability shod
or more process assessments which:
e requirements of ISO/IEC 15504-2;

b representation of the orgahizational unit’'s current process capability;

n produced specially~for the PCD, or generated during a recent self-assessment, or pro
a recent independent assessment.

of ISO/IE€ 15504 is that process assessment outputs are re-useable. Many organizationa

f sujtable process assessments are available, then the organizational unit may use the o
of a-proposed capability. If not, then the organization may carry out a self-assessm

PCD

ent of

mind

pCeSss

ability
Id be

Huced

units

pbository of jprocess assessment outputs generated as part of a process improvement programme.

Litputs
ent in

accordance W

ith.the requirements of ISO/IEC 15504-2.

If the organizational unit has a process improvement programme underway, then it may optionally propose to
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

meeting the specified requirement, then the PCD Team should review the proposed capability to establish
how much credibility it merits, and decides what further action is needed to establish confidence in it. This will

typic

(@]

The

indep
indep
asses
and d

If the
wish
asses
PCD
provig

7.2.5.

If sev
organ
comp
7.2.6

Procs
consq

The ¢
One

7.2.7

(e

::y ;I IVU:VU.
hecking that the proposed capability is based on one or more conformant process assessm
hecking the credibility of any improved capability and process improvement plans:

PCD Sponsor may accept the proposed capability, or decide to initidgte-’an appropria
bndent process assessment. This may involve a sample of selected processes, or a cd

sment, the PCD Team will be able to compare this output with thé/organization's propo
erive a profile to be used for subsequent risk analysis.

process capability determination involves a number of competing suppliers, then the PCD
to verify each supplier's proposed capability by using, an independent assessment tea
sment method and the same conformant Process Assessment Model. This should not on
Sponsor with greater confidence in the consistency with which each supplier is asses
e the suppliers with greater confidence in the fairness of the selection process.

1 Subcontractors and consortia

eral organizational units — i.e. subcentractors, partners in a joint venture, or distinct d

ization — will be involved in meeting\a specified requirement, then the proposed process
rise contributions from each of thé_organizational units. This situation is addressed further ir

Step 6 — Analyse process-related risk

ss-related risk is assessed from the probability of a particular problem occurring, and fror
quence, should it oecur as outlined in 5.5.

hosen process, capability determination method should contain a defined approach to a
ossible approach is outlined in Annex A.

Step-7— Act on results

If the

ents;

te degree of
mprehensive

endent assessment of all processes specified in the target capabilityl Having carried out the verification

sed capability

Sponsor may
m, the same
y provide the
sed, but also

visions of an
capability will
Annex B.

n its potential

nalysing risk.

process capability determination _has been carried out to determine the suitabilit

of another

organization's processes for a particular contract or class of contracts, then the PCD Sponsor will wish to take
into account the assessment of process-related risk not only in making contract award decisions, but also
when establishing contractual commitments related to ongoing risk management activities.

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 conformant-Process-Assessment-Model-used;
— the assegsment process used;

— the quantity and type of objective evidence used to determine the set of process profiles;

— the ident]ty, skills, knowledge and experience of the assessors.
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Annex A
(informative)

Analysing process-related risk

A.1 Introduction

In the_example approach to analysing process-related risk described within this annex
assedsed on a process-by-process basis, and inferred from the existence of gaps between a.t
profilg¢ and an assessed process profile.

For each process, a gap is said to exist:

— iff the target process profile requires that a particular process attribute be-Fully achiev
sessed process attribute rating is less than Fully achieved;

iff the target process profile requires that a particular process attribute be Largely achiev
sessed process attribute rating is less than Largely achieved.

Overgll risk associated with each process is then derived from¢the probability of a problem arn
identified gap, and from its potential consequence, should it occub.

A.2 Probability

The pgrobability of a problem occurring is derived from'the extent of any gaps between a target p
and ah assessed process profile.

Procdss attribute gaps occur whenever an g@ssessed process attribute rating falls short of a req
attribdite rating. Process attribute gaps can be designated as shown in Table A.1.

Table A.1 — Process attribute gaps

related risk is
hrget process

ed, while the

ed, while the

sing from an

rocess profile

Lired process

Required process Assessed process Process
attribute rating attribute rating attribute gap
Fully 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.

© ISO/IEC 2004 — All rights reserved
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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

A major gap at level 1, or more than Substantial Highest

one major gap within levels 2, 3, 4

A.3 Consequence

The potential|consequences associated with individual process attribute gaps are illustratediat Table 3 in 5.5.
However, forthe purposes of analysing process-related risk as described within this Annex;.the seriousngss of

the consequgnces depends on the capability level within which the gaps occur, as shownyin Table A.3.

For example/ if a selected process is assessed less than fully performed, i.e. PA-1.1 is not Fully ach|eved,

then process|outcomes may not be achieved — the most serious consequence.

Table A.3 — Consequence of a problem occufring

Capability level where gap
occurs

Nature of consequence

Seriousness of
Consequence

5 — Optimizing process

inability to achieve or.evaluate
process improvements

4 — Predictable process

inability to quantify performance or
detect problems.early

3 — Established process

inconsistent process performance
across ‘erganization

2 — Managed process

cost or time overruns; unpredictable
product quality

1 — Performed process

missing work products; process
outcomes Not achieved

Lowest

Highest

A.4 Proceps-related risk

The processrelated risk associated with each process depends upon the probability of problem arising from
an identified gap, and upen'the potential consequence, should it occur.

The highest r|sk arises from a substantial gap at a lower capability level — as shown in Table A.4.

If risks are identified within more than one capability level, then the highest capability level risk is takenlto be

the process-related risk for the process.
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A.5

The

process or processes representing the greatest degree of riskican be identified.

If several processes represent the same high degree:of risk, then professional judgement will k
deter:|:1ine, with respect to the specified requiremént, which processes will be most critica
Altho

there |may be occasions when support processes:will be as critical, if not more critical.

A.6

For eqich process, the analysis team:

ISO/IEC 15504-4:2004(E)

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

Determining which processes represent greatest risk

grocess-related risk associated with each process can,néw be tabulated as illustrated in

gh primary lifecycle processes will often_b& most critical, this should not be taken for ¢

Analysis approach

(0]

xamines each process attribute within the target process profile, and designates any pro
daps using Table A.1.

considers the pracess attribute gaps and designates any capability level gaps using Table A

dentifies the/potential process-related risk associated with each capability level gap from Ta

rocess-related risk for the process.

A.7, and the

e required to
to success.
ranted, since

Cess attribute

2;
ble A.4;

represent the

4entifies which capability level gap constitutes the highest degree of risk, and takes this to

The analysis team then determines which process or processes represent the greatest degree of risk. If more
than one process represents the same degree of risk, then the analysis team judges, with respect to nature of
the specified requirement, which processes are most critical, and prioritizes them in order of overall risk.

A7

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
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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
F.13.3Systemand  12'9¢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 achieved Hﬂﬂﬂm]mmuﬂm 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 Level 2 Level 3 Level 4
PA1.1 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 -
Rrocess-related risk low

The profiles 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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