TECHNICAL ISO/IEC
REPORT TR 15504-7

First edition
1998-08-15

Information technology — Software process
assessment —

Part 7:
Guide for use in process improvement

Technologies de l'information— Evaluation des procédés du logiciel {—

Partie 7: Guide pour l'utilisation dans I'amélioration de procédé

Reference number
ISO/IEC TR 15504-7:1998(E)



https://standardsiso.com/api/?name=be9e2a99b96fcae441f53c354bc16bf7

ISO/IEC TR 15504-7:1998(E)

Contents

1 o 0] o1 1
2 Normativereference————————— o 1
3 Terms and definitioNS.........cocviiiii e e ady T 2
4 Overview Of ProCess IMPrOVEMENT ..........uiiiiiiiiei ittt e e e e e e s srneeeesneepe e b eee e 2
4.1 D))= = PP URPURRPUPRRTP 0 DS OTPRRR 2
4.2 Process improvement DASICS .........eeiiiiiiiiiiii e s S e eeeen 2
4.3 General PrNCIPIES ... .eiiii et Bk e et e e s eerareee e 2
4.4 Process improvement CONtEXt........cuuevevrveeeennieeeeinieeeennieeesseeeesss e D e .3
5 Guidelines for software proCess IMPrOVEMENT..........uueiiiiieiee i eeeereeeeesteeeessieeeessbeeeesstbeeeeanaeeeeeans 4

5.1 Examine the organization's needs and business goals. ) . i 5

5.2 Initiate ProCeSS IMPIOVEMENT ......c.uiiiiiiiiee it A ettt e e sttt e e st e e s st e e e e e sbbe e e s s bbe e e s aine eeesanens ....6
5.3 Prepare for and conduct @ ProCeSS aSSESSMEALT......cciiiiiii ittt @
53.1 Prepare aSSESSMENT INMPUL ........uiiiiiiie e G e rtteeeesrtteee e sttt e e e sbbe e e s ssbeee e s sabe e e e s sbbeeeesabbeeeeanbeees eastbeeeesns ....6
5.3.2 COoNAUCE @ PrOCESS ASSESSMENT ...t ureeeeiiitieeiiiiee e sttt e et e e rbb e e s sibe e e e s sibr e e e s rbbee e e sbaneeenaee ereeas ....8
5.4 Analyse assessment output angderive action Plan ... 8
541 Identify and prioritize IMPrOVEMENT QrEAS. ........cvuiee ettt ettt e s sireee e .9
54.2 Define specific improvement goals and Set targetS ..o 1 1
543 (DTN o Tox o] g o1 = o PP OUPPPPRPPR .11
55 IMPIEMENY TMPIOVEMENES ..ottt ettt e e et e e s e rbbe e e e e eeesanens .12
55.1 Operational approach to IMpIEMENTALION..........ccoiiiiii i .12
5.5.2 Petailed implementation PIANNING ..o eeeen .12
5.5.3 Implementing improvement actions 13
554 Monitoring the process iIMProvemMENt PrOJECE.........uuiii it .13

© ISO/IEC 1998

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and micro-
film, without permission in writing from the publisher.

ISO/IEC Copyright Office « Case postale 56 « CH-1211 Genéve 20 « Switzerland
Printed in Switzerland


https://standardsiso.com/api/?name=be9e2a99b96fcae441f53c354bc16bf7

© ISO/IEC ISO/IEC TR 15504-7:1998(E)

5.6 (@] 011100 0T 0] 0100 A V=T 41 1 PSS 14
5.6.1 IMPIOVEMENT TAIGETS ...ttt e e e e e e e ee b e s e e et e e e tebbaaeeeaes teeeeaeessntnnnns 14
5.6.2 OrganizationNal CUITUIE .........uviiiiie i e e e s e s s e e e e e e e ssb e e e e e e saaass eeesnnsnsnnereeennn 14
5.6.3 RE-EVAIUALE FISKS ...ttt e e s nne eeennreeane e e ee 14
5.6.4 Re-evaluate COSE-DENETIL ........ooi s e 14
5.7 SUSEAIN IMPIrOVEMENT QAINS .....eeiiiiiiiiee ittt e e s senaeeesnnbeeessnnnneessnnneessnsneeeens (O Eannes 14
5.8 Y ToTqT) (o] g oT=T g 0] g1 T T ol = 2P PTPPPOTPURTP I SUPPRN SR 15
5.8 Monitoring performance of the SOftware ProCeSS ... S e 1 5
58P Reviewing the process improvement ProgramIMe ...........cc.eeeerueeeerrieeeesneeeesteeesNesnneeessnnneeessnnneeess 15

6 CURUIALISSUBS ....eeeei ittt ettt ettt e e sttt be e snbeeeesnbeees beeeesnnbneesdianees 16
6.1 Management responsibility and leadership ... AN .16
6.2 Values, attitudes and DENAVIOUN ............oiiiiiiiiieee e e N 16
6.3 Process improvement goals and MOtiVation .................fideiiiiiiiiiie e 1 7
6.4 Communication and tEAMWOIK ...........eviiiiiiiiiiie i ottt eene e 17
6.5 (RT=ToloTo [ a1 1T ] o I PSP PP SUUPOPPPPRRPPPRIN PP 17
6.6 Education and trainiNg ........cooueeeeiiieeee ettt et e e nrees aereeesnefeees 17
7 =T gt =T 4 LT o O T RURPRURURPPPPPPPPPPPPY DRI 18
7.1 Organizing for Process IMPrOVEMENT .........cciiiiiiieiiiiiie ettt e sbree e siieeees | ovees 18
7.1.0 SENION MANAGEIMENT. ..., .5t iitiete ettt ettt ettt ettt e s b e e e e sb bt e e e bbe e e s eanbe e e sanbaeeesanne beeessnbneesdinees 18
7.1p Process improventent programme ManagemMENt ..........ocueeeeiirieeiiieeeeerieeeeaiieeeestreeeesrreeessreeee e 19

7.18 Process improyement projeCt ManagemMENT ...........oeeiiiiieeiiiiee ettt 19
7.14 ResponsSihilities of the ProCeSS OWNEIS .........cviiiiiiii e e 20
7.1p Rol& 0f the organizational UNit .............cueeiiiiiiiiiiii e reeessadeeeens 20
7.2 Planning for process iMProVEMENT............eii it nieee feeeeas 20
7.2 BUSINESS PIAN. ...ttt ettt et e e st e e e s sbr e e e ns abneeesnnneeesnefeeees 21
7.2.2 Process improvement programme PIAN .........cueeeeiiieieeiiiiee et .21
7.2.3 Process improvement ProjeCt PIAN ..........eieiiiiiiiiiie e aareeeas 22
7.3 Measuring ProCeSS IMPIOVEMIENT. .......cuitiiie ittt ittt et e st e e s atbe e e e s bbe e e e sbe et e e sbre e e e snrees eeeeeas 22
7.31 Process attribute and capability leVel ratings. ..........coooiiiiiiii s e 22
7.3.2 EffECtVENESS MEASUIES ......eiiiitiiie ettt et e e s rab e e e aae aabeeeesaneeeens 23


https://standardsiso.com/api/?name=be9e2a99b96fcae441f53c354bc16bf7

ISO/IEC TR 15504-7:1998(E) © ISO/IEC

7.3.3 How to use process attribute ratings and effectiveness measures ............ccccvvvevveeeeevcicvvnennenenn. 23
7.3.4 Framework fOr MEaSUNNG PrOCESSES ......uuuuiiiieeeiiiiiieieeeee e s iesiteeer e e e s s sstraee e e e e e s e ssnreeeeeeessanrnnneees aeeees 23
7.4 Reviewing process improvement aCHIVILIES .........ccciiiiiiiiireie e e s e e e e s s e e e e e e ennrneees .25
Annex A (informative) Application of the process measurement framework ............cccccooviiciiieie s 27
Annex B (informative) Application of the improvement methodology ...........cceeeiiiiiiiiiiiiee e 28
Annex|C (informative) Mapping t0 ISO 9004-4.........coouuiieiiiiieeiiiie et siee e s srree e s snre e e nnnee e e enee e o AL 35
211 o] (o =1 o] 0|2 PSPPSRIz Sy SUP .36



https://standardsiso.com/api/?name=be9e2a99b96fcae441f53c354bc16bf7

© ISO/IEC

ISO/IEC TR 15504-7:1998(E)

Forneword

ISO

pa
resy

liais
In th

The
tech

Tec|
can
revi

ISO
JTQ

ISO
pro

forrn\ the specialized system for worldwide standardization. National bodies that are members ‘of 1SO
r

(the International Organization for Standardization) and IEC (the International Electrotechnical €omm

cipate in the development of International Standards through technical committees established

pn with ISO and IEC, also take part in the work.
e field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC

main task of technical committees is to prepare International Standards;\but in exceptional circumsta
nical committee may propose the publication of a Technical Report of ane-of the following types:

repeated efforts;

fype 2, when the subject is still under technical development/or where for any other reason there is the
pbut not immediate possibility of an agreement on an International Standard,;

fype 3, when a technical committee has collected dater,of a different kind from that which is normally pu
as an International Standard (“state of the art”, for example).

hnical Reports of types 1 and 2 are subject toreview within three years of publication, to decide wheth
be transformed into International Standards. Technical Reports of type 3 do not necessarily have
bwed until the data they provide are considered to be no longer valid or useful.

IEC TR 15504-7, which is a Technical"’Report of type 2, was prepared by Joint Technical Committee 19
1, Information technology, Subcommittee SC 7, Software engineering.

IEC TR 15504 consists of~the following parts, under the general title Information technology — S
fess assessment :

Part 1: Concepts and.introductory guide

Part 2: A reference model for processes and process capability
Part 3: Performing an assessment

Part 4 Guide to performing assessments

Rart 5: An assessment model and indicator guidance

ission)
br IEC
by the

ective organization to deal with particular fields of technical activity. ISO and IEC ‘technical cominittees
collgborate in fields of mutual interest. Other international organizations, governmental and’non-governme

ntal, in

1.

ces a

fype 1, when the required support cannot be obtained for the publication of an International Standard, despite

future

blished

er they
to be

O/IEC

bftware

4
u
u
u
u
u
u
u

O

Ann

Part 6: Guide to competency of assessors
Part 7: Guide for use in process improvement

Part 8: Guide for use in determining supplier process capability

Part 9: Vocabulary

exes A to C of this part of ISO/IEC TR 15504 are for information only.


https://standardsiso.com/api/?name=be9e2a99b96fcae441f53c354bc16bf7

ISO/IEC TR 15504-7:1998(E)

Introd

uction

© ISO/IEC

The needs and business goals of an organization are often centred around achieving enhanced customer

satisfaction and greater competitiveness. For organizations with a dependence on software, these
manaqement concerns hecome drivers that initiate software process imprn\/nmnnf fhrnllghnl it the nrgnni7ntinn with
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goals pf higher software quality, lower development and maintenance costs, shorter time to market, and incfeg
ability and controllability of software products and processes.
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old ongs. An important step in the improvement cycle, however, is the execution of some form-of data gatherin
sh the initial state, and subsequently to confirm the improvements.
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brt of ISO/IEC TR 15504 provides guidance on using software process assessmeént as the primary meatr

brt of ISO/IEC TR 15504 is primarily aimed at the management of an organization considering or underta|
yare process improvement programme, possibly as a result'of a process capability determination; mem
rovement teams, particularly leaders and facilitators; ,software engineers; and external consultants hel
yations to undertake software process improvement:

re process improvement is best considered as a continuous process, where an organization mg
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tanding the current state of an organization’s software processes, and on using’the results of the assessment

provement framework is built on the framework for quality improvement embodied in ISO 9004-4.

ocess improvement guide addresses the following topics:

nciples which underpin it;

methodology for process improvement — an eight step model for improving software processes with
ntinuous improvement cycle;

Itural issues — aspects of.organizational culture that are critical for successful process improvement;

pnagement — software process improvement from a management perspective including an overall framey
[ process measurement.

s provide supplementary information including examples of the use of the process measurement framew
Strative case’ study of application of this part of ISO/IEC TR 15504; and mappings between the steps in
described in this part of ISO/IEC TR 15504 and ISO 9004-4.
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Information technology — Software process assessment —

Part 7:
Guide for use in process improvement

1 |Scope

Thig part of ISO/IEC TR 15504 provides guidance on using software process assessment as part of a frampework
and|[method for performing software process improvement in a continuous manner. The guidance covers:

a) |invoking a software process assessment;

b) [using the results of a software process assessment;

c) |measuring software process effectiveness and improvement effectiveness;
d) [identifying improvement actions aligned to business goals;

e) |using a process model compatible with the referen¢e model defined in ISO/IEC TR 15504-2 as a framework for
improvement;

f) |issues related to organisational culture in the context of software process improvement;

g) |dealing with management issues for software process improvement.

The| guidance provided does not presume specific organizational structures, management philosophies, software
life cycle models or software development methods. The concepts and principles are appropriate for the full range
of djfferent business needs, application domains and sizes of organization, so that they may be used by all types of
softvare organizations to guide their improvement activities.

An prganization may select-all or any subset of the software processes from the reference model, for assegsment
and|improvement in the\light of its particular circumstances and needs. The guidance provided can also bg used
with other process fmodels.

The| guidance-provides a framework for implementing improvements in a continuous manner. However, therg is no
reagon why-the organization could not employ the guidance for a single cycle of improvement activity.

1 1 £
2 I'I'\\IUIIIICH.IVC ICTITITIILT

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO/IEC TR 15504. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this part of ISO/IEC TR 15504 are encouraged
to investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO/IEC TR 15504-9:1998, Information technology — Software process assessment — Part 9: Vocabulary.
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For the purposes of this part of ISO/IEC TR 15504, the terms and definitions given in ISO/IEC TR 15504-9 apply.

4 Overview of process improvement

4.1 Drivers

The n

satisfa

inform

drivers

lower

softwafre products and processes.

4.2 Process improvement basics

Impro
leader
althou

In sunfmary:

htion systems. For organizations with a dependence on software, these key management congerns bec

levelopment and maintenance costs, shorter time to market, and increased predictability and,controllabili

jh ultimately, everyone in the organization is involved.

eceds and business goals of an organization are often centred around achieving enhanced custgmer
ction, greater competitiveness and improved business value associated with delivery of saftwarg or

bme

that initiate software process improvement throughout the organization with goals of higher software quality,

ty of

ements to the software process may start at any level in the organization: , Hewever, senior management
Ship is required to launch and sustain a change effort and to provide continuing resources and impetus,

O sqftware process improvement demands investment, planning,-dedicated people, management time and capital

in

O saftware process improvement is a team effort;

O effective change requires an understanding of the current process and clear goals for improvement;

0 sd
O  sq

43G

The negeds and business goals of.the organization determine the software process improvement goals that he

identify
steps

remov
each g

The ge

0 sd

vestment;

ftware process improvement is continuous — it'involves continual learning and evolution;
ftware process changes will not be sustained without conscious effort and periodic reinforcement.

eneral principles

ng old ones. A process model may be used to identify practices to be included to improve the capabili
rocess. Achievement of process improvement goals should be measured quantitatively.

neral principtes of software process improvement are:

O s

fiware process assessment produces a current process capability profile which may be compared wi

p to

improvement actions_and their priorities. Software process improvement is accomplished in a serigs of
pbr specific improvement’ actions such as introducing new or changed practices into software processefs or

y of

ftware,process improvement is based on process assessment results and process effectiveness measuies;

th a

ta

rget profile based on the organization's needs and business goals;

O process effectiveness measures help identify and prioritize improvement actions that support organizations in

m

eeting their needs and business goals, and in achieving software process goals;

O software process improvement is a continuous process. Improvement goals identified and agreed within the
organization are realized through a process improvement programme that continues through multiple cycles of
planning, implementing and monitoring activities;
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(seg ISO/IEC TR 15504-8).

4.4]|Process improvement context
The] context for software process improvement and its major interfaces are shown in figure 1. The interfaces
follgws:
O [the organization's needs and business goals which are main stimuli-for process improvement;
O [industry norms and benchmarks providing reference informatior for improvement planning;
O |improvements in the organizational unit's (OU's) software-processes as a result.
Soffware process Improvement plans and records
impfovement request
Improvements in organisationzal
Orgpnization’s needs unit’s software process
and| business goals
Target capability profiles

fron
det

Inddistry norms

and|

ISO/IEC TR 15504-7:1998(E)

improvement actions identified within a process improvement programme are implemented as process

improvement projects;

metrics are used for monitoring the improvement process in order to indicate progress and to make necessary

adjustments;

software process assessment may be repeated in order to confirm that the improvements have been achieved;

mitigation of risk is a component of process improvement and should be addressed from two viewpoints:

O the risk inherent in the current situation;

O the risk of failure in the improvement initiative.

proposed process capability needed to meet a contractual requirement exceeds the currently assessed

process capability
rmination

benchmarks

PROCESS

IMPROVEMENT

ware process improvement plans and records may be used to support process capability-determination} when

profile

are as

Assessment output

l

 process profile

* as

Process assessment request
sessment record

Practices from compatible
process model

Figure 1 — Process improvement context
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Process improvement uses other components of ISO/IEC TR 15504 as follows:

O process assessment (as described in ISO/IEC TR 15504-3 and ISO/IEC TR 15504-4) is performed to establish
the current capability;

O the assessment results consist of process profiles and all the contextual information held in the assessment
record,;

O the process model compatible with the reference model in ISO/IEC TR 15504-2 is used as a framework to
define processes to be improved, set priorities and identify improvement actions;

O eyisting improvement initiatives may need to be adjusted to support a new target capability resulting frgm a
prlocess capability determination (see ISO/IEC TR 15504-8);

O improvement plans and records may assist in establishing customer confidence during procéss capability
determination (see ISO/IEC TR 15504-8).

5 Ggpidelines for software process improvement

When [an organization is well motivated and managed for software process improvement (see clauses 6 and ¥), it
undertpkes and implements a number of process improvement activities. Software_process improvement bengfits
accumulate permanently when an organization pursues process improvement activities in a consistent |and
disciplined series of steps based on data collection and analysis.

Figure| 2 illustrates the steps for continuous software process, improvement using the componentg of
ISO/IHC TR 15504.

1 4_\
Bxamine
orgpnisation’s 4_\ Organisation’s needs

needs
Software process
improvement request

Improvements'in
organisational unit's
software process

Institationalised 7 i\ﬁg?z?\fggwent
improvements Susltain results
Identfied improvement \
scvop.{ and gains
priorifies 8. 6.
Monitor Confirm
performance Re-assessment improvements
request
Improvement
initiation
v Implemented
2 improvements
L. \ Analyzed
Initiateprocess re»asysessment
Improvement results 5
Preliminary process Implement
L improvement 4. improvement“
\;Eramm 3 Analyze results Approved
’ Assessment i action plan
Prepare and \ resiits and derive R
conduct process ~_y action plan
assessment

\; Process improvement programme plan for
For capability determination.

Assessment

request (Parts 3 and 4)
« Target capability profiles from capability determination
« Industrial benchmarks
current assessed - Practice descriptions flfom the assessment (Part8)
capability model in Part 5 or another assessment
model compatible with Part 2 (Part 2)

Figure 2 — Software process improvement steps
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A comprehensive process improvement programme may identify improvement goals to be attained over several
iterations of the improvement cycle. It may contain several process improvement projects, concerned with
implementing improvement actions.

The steps in the improvement cycle are described in detail below in terms of their activities and tasks.

5.1 Examine the organization's needs and business goals

A process improvement programme starts with the recognition of the organization's needs and business goals,
usuflly based on one of the main drivers identified in 4.1. This recognition could be derived from any of the follewing:

formulation of a mission statement or a long-term vision (see 7.1);

analysis of organization's business goals;

analysis of the organization's current shared values (see 6.2);

the organization's readiness to undertake a process improvement programme;

data on quality costs;

o o o o o g

other internal or external stimuli.

External stimuli that may trigger a process improvement programme include:
declining market share;

marketing analysis;

feedback from customers;

competitiveness changes in the market;

requirements to meet specific industry benchmarks;

o o o o o o

new requirements from society.

Intefnal stimuli that may trigger a process improvement programme include:
O [declining or unsatisfactory profitability;

O [declining staff satisfactioh;

O [senior management/ownership change.

From an analysis.‘of) the organization’s needs and existing stimuli for improvement, the objectives of process
impfovement may.be identified and described in terms of quality, time to market, cost and customer satisffaction,
and| business_value with information services, along with predictability and control of the delivery of information
seryices and-related risks.

The| final stage of the preliminary definition of the goals for the improvement programme is setting the priorjties of
the process improvement objectives.

The improvement goals direct the choice of the processes to be assessed, the definition of improvement targets
and ultimately the identification of the most effective improvement actions.

After the analysis of the organization’s needs and business goals, it is essential to build executive awareness of the
necessity for a process improvement programme. This requires both managerial and financial commitments. The
objectives of such a process improvement programme should be clearly stated and understood, and expressed
using measurable process goals. The process improvement programme should form part of the organization’s
overall strategic business plan.
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The executive decision to undertake improvement, together with the identification of a preliminary process
improvement programme budget and the main process improvement priorities, enable the improvement process to
progress through the following steps:

a) initiate process improvement (see 5.2);

b) carry out a software process assessment in the sectors where improvement is believed to be beneficial (see
5.3);

c) cagmplete the process improvement programme plan with the action plan resulting from analysis of assessment
reisults (see 5.4);

d) implement improvements according to process improvement project plans (see 5.5);
e) cqgnfirm the improvements (see 5.6);

f)  suUstain the improvement gains by maintaining the new, improved level of performance until stability has heen
reached (see 5.7);

g) mpnitor performance to continue the process improvement programme (see 5:8) comparing results against the
measurable goals of the process improvement programme plan developed jn.5:2 and 5.4.

5.2 Injtiate process improvement

The process improvement programme should be considered as a prejéect in its own right, and planned, resoufced
and managed accordingly (see process MAN.2 Project Mandgement in ISO/IEC TR 15504-2). A prog¢ess
improyement programme plan should be produced at the beginhing of the programme and subsequently used to
monitdr progress. The plan should include the relevant backgreund and history and the current status, if possible
expregsed in specific, numerical terms. The improvement goals derived from the organization’s needs and busifess
goals [provide the main requirements for the plan. The\plan should include a preliminary identification off the
improyement scope in terms of both the organizational boundaries for the improvement programme and| the
procegses to be improved.

The pjan should cover all the process improvement steps, although initially the plan may only give outline
indications of the later stages. It is important.to ensure that key roles are clearly identified, that adequate resoufces
are allpcated, that appropriate milestones _and review points are established, and that all risks associated witH the

plan afe identified and documented in the plan. The plan should also include activities to keep all those affectefl by
the improvement informed of progress.

5.3 Prepare for and conduet aprocess assessment
5.3.1 | Prepare assessment input

This gtep gives guidance on how to define the assessment inputs needed to carry out a software progess
asses$ment as described in ISO/IEC TR 15504-3.

5.3.1.1 Sponsor

Prepa ation for an assessment hngine with the identification of a sponsor for the assessment. The sponsor is a
senior manager, who is committed to the process improvement programme, requires the assessment to be
performed, and provides resources for it. The sponsor ensures that the process assessment inputs (purpose,
scope, constraints and responsibilities) are adequately defined so as to meet the needs of the process improvement
programme. It is likely that the assistance and advice of a competent assessor will be of help to the sponsor in
formulating these inputs.

The sponsor has the authority to ensure that the assessment can be carried out effectively, and takes ownership of
the assessment output. The sponsor must be committed to the concepts of process improvement through process
assessment.
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5.3.1.2 Competent assessor

The responsibility for ensuring that an assessment is conducted in accordance with the provisions of
ISO/IEC TR 15504 is vested in the competent assessor who leads, or is part of, the assessment team. A key factor
in selecting an assessment team, and particularly the competent assessor, is credibility with the management and
staff of the organizational unit. Depending on the local circumstances, a competent assessor drawn from outside
the organizational unit may appear to be more credible on account of a more independent viewpoint.

5.3.1.3 Assessment purpose

The| overall purpose of the assessment is to provide information about the process capability of the organizational
unit)in the form of the assessment results. The statement of assessment purpose will guide the assessment team
duripg the conduct of the assessment, particularly with regard to the amount, nature and content ofi the inforfnation
they should capture during the assessment to aid improvement. The purpose statement should make clear that the
assessment is being done as part of a process improvement programme, and should contain clear descriptjons of
quality improvement goals (see 7.3.4 and 5.1) and specifically the goals whose attainment is expected to be
dependent on the assessment results. All the information on the improvement background*defined in the previous
steps 5.1 and 5.2 should be made available.

53.1..4 Assessment scope

The| assessment scope defines the boundaries for the assessment, bath:erganizationally and in terms |of the
progesses to be included.

of gn organization, a single project, or even a part of a project) A/ process assessment, however, addresges an
organizational unit with a coherent process context, particularly the application domain, size, criticalify and
complexity, and quality characteristics of its products and/or services. If the process improvement progfamme
spaps different organizational units with different typesef operation, then each of them should be as$essed
sepprately.

Fro%w an improvement point of view the process improvement programme may address an entire organizatign, part

The| broader the scope of an assessment, the greater the assessment effort needed to arrive at a representative
resylt. Therefore, the sponsor may wish to limitthe scope to those processes that are expected to have the gfeatest
potgntial for improvement. Priority should e ‘given to the processes or process categories that initially appear to
affert achievement of improvement goals_derived from the organization's needs and business goals. This initial
evaluation may change after an assessment is performed and the data is analysed. The scope statement should
incliide any assumptions or expectations in the process improvement programme plan about the strengths and
WeJknesses of process categories;*single processes, or practices.

The|lsampling of the implemented processes should be done by picking out representative selections that provide a
religble picture of the current status of the software process. Therefore, it is useful to assess projects that are
conkidered both asc¢the” worst examples and as the best examples of the organization's current process
performance. In thi§ way the variability between the worst and the best cases of the organization can be foupd and
takgn into account/in the improvement.

The| scope-is“defined initially in terms of the processes operated and understood by the organizational unit.
Ultimately,“however, the organizational processes need to be mapped to the processes in the process|model
compatible with the reference model, to enable the assessment team to conduct the assessment. The mppping
may-be—undertaken-by-the—assessment-sponsoror-by-the—assessmentteam—if-anorganizationat-process—tannot
be mapped on one of the processes in the process model, it should be defined as an extended process.

In addition to specifying the processes to be assessed, the scope should clearly identify the sampling strategy, the
organizational unit and its characteristics, and the product or service characteristics (process context). The product
or service characteristics, in particular, provide the context within which the assessment team will judge the
adequacy of the implemented practices and affect the validity of comparisons with other industry benchmarks.
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5.3.15 Assessment Constraints

The sponsor may wish to restrict the freedom of choice of the assessment team in defining the sampling strategy for
the assessment, in selecting individuals for interview, and in how information may be used. Any restrictions, which
may be positive or negative (for example, to include or exclude specific instances of the process) are documented
as the assessment constraints.

Similarly, the sponsor may wish to place constraints on which individuals are to be interviewed by the assessment
team. For process improvement, the process owners of each assessed process should always be involved in the
assesgment.

Ownelship of results and confidentiality of information may be an issue in many organizations. Whatever| the
situation, the assessment constraints should include a clear statement about how the information and assessment
resultd may be used, and hence the confidentiality arrangements that apply.
5.3.2 | Conduct a process assessment

A prodess assessment, as described in ISO/IEC TR 15504-3, is initiated using the assesSment input preparegl as
described in 5.3.1. The assessment delivers its results as the assessment output which consists of:

a) the current process profile;

b) the assessment record (i.e. any information which is pertinent to reviewing the results of the assessment
inpluding, in particular, reference to supporting evidence for the process attribute ratings);

c) additional information for process improvement (for definition ofygaals, metrics and targets, see clause 7.3[and
practical examples in Annex A).

The additional information may include :

a) eXisting best practice that could be adopted and institutionalized in the organization;

b) experiences about the previous adoption of specific methods or tools in the organization;
c) cyltural issues that might either foster orjeopardize improvement initiatives;

d) ornganizational issues that might affect'the potential benefits of process improvement;

e) training needs.

The agsessment output will(show not only which processes are at a relatively low capability level, but also| the
degre¢ of variability acress the organizational unit. Both aspects are useful in determining priorities fof an
improjement programme.
The agsessment fecord should be retained with the results, both as an aid to subsequent understanding, and in

case there is @ later need to verify that the assessment was carried out in accordance with the provisions of
ISO/IEC TR:15504.

5.4 Anpalyse assessment output and derive action plan

Information collected during the assessment, in particular the capability level and process attribute ratings, is
analysed in the light of the organization's needs to:

O identify areas for improvement;
O set qualitative software process goals, and quantitative improvement targets;

O derive an action plan, and integrate it with the process improvement programme plan.
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Management should approve the areas for improvement, the goals and targets, and the updated process
improvement programme plan, thereby committing the organization to undertake the planned improvements. The
decision should be communicated clearly to all affected staff.

5.4.1 lIdentify and prioritize improvement areas

Improvement areas should be identified and prioritized based on a number of factors as outlined in figure 3. The
factors in detail are:

O [the assessment output, which shows weak and strong areas of the assessed processes;

O [the organization's needs, which provide general improvement goals (see 5.1) to be achieved ‘through the
improvement programme;

O |effectiveness measures (see 7.3), which, if already in place, identify improvement priorities.for the orgarization
generally related to the improvement drivers described in 4.1;

O [|industry norms and benchmarks that provide a basic comparison framework for assessment results;
O [risks related to either not achieving the stated improvement goals or failure gf/improvement actions.

Effectiveness
measurements

Organization's
needs and
business goals

Identify and prioritize Prioritized

improvement
areas

Assessment >

results improvement areas

Risks

Industry norms
and

benchmarks

Figure 3 — ldentifying and prioritizing the improvement areas

5.4.JL4 Analyse assessment results

Analysis of the assessment results provides information about the current strengths and weaknesses of the process
and indicates opportunities for improvement. The analysis may be performed using process capability level ratings
and process attribute ratings together with the assessment context information.

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

a) strong processes may provide experience of good practices that could be adopted and institutionalized in the
organization;
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b) 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.

The weaknesses may be:

a) processes with low process capability level ratings;

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

c) unbalanced process attribute ratings within capability levels that are necessary to achieve a specific.need;

d) lov process attribute ratings across assessed processes that may indicate weakness in specific pro¢ess
categories (for example low scores at process capability level 2 may show weaknesses in\the Management
and Support process categories).

The variability of process capability ratings across the organizational unit should be evaluated in the light of the
procegs context to identify specific improvement actions.

Similafly, the process capability level ratings of related processes should be compared. Improvement actions may
be identified to correct any imbalance.

5.4.1.2 Analyse the organization's needs and improvement goals

The prilocesses and their relationships should be analysed in orderto.evaluate which processes have direct impact
on the| improvement goals identified in the process improvement, programme plan. Specific relationships between
single [processes should be considered in order to identify procgsses which should be addressed together to [fulfil
certair] improvement goals. In this way, a priority list of processes to be improved may be derived. The processés in
this lisf with low process capability level ratings may provide.the best opportunity for improvement.

5.4.1.3 Analyse effectiveness measurements

Organ|zations with previous experience in process improvement may already have effectiveness measurement in
place.[Where these are related to the existing organization's needs and derived improvement goals, it may be worth
analysing the current measurements to gét.a'better understanding of what improvement is needed (see 7.3).

5.4.1.4 Analyse the risks in not«achieving improvement goals

The impact on the organization's' needs and business goals of failing to achieve improvement goals should be
evalugted in order to understand the urgency and to set the priority of improvement initiatives. The risk analysig will
provide hints on prioritizing/improvement areas and will help to gain commitment and funding to carry out] the
improyement actions as,needed.

5.4.1.5 Analyse-risks of improvement action failure

The pptential xisks of failure of an improvement action should be analysed in order to support the definition of
improyement priorities and to assure the proper commitment and organizational support. These risks may be
related t0)specific organizational issues, to specific time frames, to cultural issues, to commitment or to funding
issues. More precisely the risks may derive from:

O existing schedule constraints;
O existing psychological or cultural barriers, possibly derived from previous experiences;
O organizational issues preventing the successful execution of improvement actions.

The risk mitigation strategy may be influenced by hints from the assessment on where to find the main improvement
potential. This potential may be:

10
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O in organizational areas or processes with positive capability to change;
O synergistic with existing contractual commitments or well-understood customer expectations.
54.1.6 List improvement areas

A prioritized list of improvement areas may be provided as a combined result of analysing all the factors listed
above. The selected improvement areas define the scope of the improvement actions to be identified. The scope
could include:

O |processes to be included;

O [organizational boundaries for improvement;

O |processes or projects to be either included or excluded in the improvement initiative.
5.4.p Define specific improvement goals and set targets

effectiveness, or target capability profiles, or combinations of the two. Theysshould be set in the light|of the
organization's needs, using the approach outlined in 7.3. This will typically require‘the iteration of a number of steps

unti| a set of targets has been identified which meets the organization's needsywhich can be objectively measured,
and|which can reasonably be achieved. The key steps are:

Tar}ets for improvement should be quantified for each priority area. These may be-either target values for process

a) [to define qualitative goals for each priority area for improvement;

b) [to devise suitable metrics to measure achievement of these goals;

C) |to set appropriate target values for these metrics, taking due account of risks.
For [definitions of goals, metrics and targets, see clause 7.3.4.

More mature organizations, and those which™~have already made use of this methodology during previous
impfovement cycles, may already have established goals, metrics and targets. These should be reviewed for their
continuing suitability and adjusted as appropriate in the light of a current assessment of the organization's needs.

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

O |[it is desirable for related processes to be at the same capability level, unless there are ovef-riding
considerations;

O |[itis generally unrealistic to seek to increase the capability of a process by more than one level in a singl¢ cycle
of improvement;Since each level builds on the capabilities of the ones below it.

5.4.8 Derive getion plan

A s¢t of actions to improve software processes should be developed. Such actions, taken together, should mget the
pro¢ess goals and quantified targets set in the previous step (see 7.3). Possible improvement actions may interact,
suppott’each other or work against each other: such effects should be analysed. Care should be taken to sglect a
set of actions which support each other in achieving the complete set of goals and targets. It is also desirable to
include some improvement actions which yield clear short term benefits, particularly if the organization is new to
process improvement, in order to encourage acceptance of the process improvement programme.

When carrying out this task the organization should:

a) evaluate a number of scenarios to arrive at a set of actions which best meets the organization's needs (risk
reduction and incremental approach can be considered);

11
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b) use the indicators of process performance and process capability in the compatible process model being used,
or the Base Practices and Management Practices of Part 5, as a basis for improvement actions;

c) define success criteria for each action and how progress will be measured (the metrics used to set the targets
provide suitable measurements);

d) evaluate initial estimates of costs and benefits, schedule and risks for the proposed actions;

e) identify responsibilities for the actions, and agree the responsibilities with those affected by the actions;

f) id
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t of agreed actions should be documented as an action plan containing the following information:
provement actions with associated process goals and improvement targets;
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Operational approach to implementation

Where there are alternative operational approaches to implementation, they should be evaluated and the most
suitable selected. For instance, it may be possible to implement a given action either in small steps through piloting
in a selected unit, or throughout the whole organization at the same time, or somewhere between these two
extremes. Among the factors to consider are costs, time scales, and risks.

5.5.2

A proc
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Detailed implementation planning

ess improvement project plan should be developed, including the following:
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the objectives of the process improvement project;
a description of the approach to implementation;
the organization and responsibilities;

the time schedule and resources;

risk management, including assessment, monitoring and mitigation;

O

The
alre

O

Thol
the

5.5.

It is
folld

a)
b)
c)
d)

e)

)
5.5.

monitoring policy;
specification of success criteria, including process goals and improvement targets.

process improvement project may need to carry out a deeper analysis of improvement gpportunities than that
ady carried out in step 5.4. Where appropriate, the plan should include:

further collection and analysis of data to establish the underlying causes of unsatisfactory current effectiyeness
measurements and process profiles;

evaluation of alternative proposals for eliminating the causes, including analysis of costs and benefits;

arrangements to capture cost and resource usage data, for instance-if it is desired to carry out cost-penefit
analysis.

Se implementing the actions and those affected by them shguld’be involved, or be consulted, while developing
blan and in evaluating alternatives, in order to draw on theit:expertise and to enlist their cooperation.

B Implementing improvement actions

critical for successful improvement that due acgount is taken of human and cultural factors. In particylar the
wing should be considered:

how management can give support and leadership (see 6.1);
what changes may be needed in values, attitudes and behaviour (see 6.2);
how to establish commitmentitergoals and targets (see 6.3);

how to foster open communication and teamwork, including implications for organizational structur¢s and
reporting lines (see 6.4);

whether changes are needed to recognition and reward systems (see 6.5);
what education and training is required (see 6.6).

1 Maonitoring the process improvement project

Thel

process improvement project should be monitored by the organization's management against the process

improvement project plan in order to:

O

O

ensure tasks progress as planned, and initiate appropriate corrective action if they do not;

check that achievement of the planned goals and targets continues to be both realistic and relevant to the
organization's needs;

gather data on effort and resources expended, in order to improve estimates for future process improvement
projects;

13
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O evaluate the impacts of the implemented improvement actions on the process attribute ratings and capability
level ratings.

Records should be kept for use both to confirm the improvements (see 5.6) , and to improve the process of process
improvement (refer to the Process Improvement Process, ORG.2.3 in ISO/IEC TR 15504-2).

5.6 Confirm improvements

When the process improvement project has been completed, the organization should:

O confirm that the planned goals and targets have been achieved and that the expected benefits have-jeen
delivered;

O confirm that the desired organizational culture has been established;
O reevaluate risks associated with the improved process;
O retevaluate costs and benefits.

Management should be involved both to approve the results and to evaluate whether the organization's needs have
been met. If, after improvement actions have been taken, measurements show that process goals and improvement
targetg have not been achieved, it may be desirable to redefine the process;improvement project or activity by
returning to an appropriate earlier step.

5.6.1 | Improvement targets

Current measurements of process effectiveness should be used-\to’ confirm achievement of process effectiveness
targets (see 7.3). The possibility of having introduced desirable<or undesirable side effects should be investigateg.

A further process assessment should be used to confirmfachievement of targets expressed as process capability
levels.| The scope of this re-assessment should be related to the scope of the initial assessment. The scope might
cover pnly the processes affected by the improvement-actions, particularly where these had a narrow focus. Where
severgl improvement projects were undertaken,however, consideration should be given to a re-assessment of
wider $cope to check for potential side-effects _arising from the parallel improvement actions.

5.6.2 | Organizational culture

The effect of the improvements on_organizational culture should be reviewed to establish that desired changes have
taken place without undesirable side-effects.

5.6.3 | Re-evaluate risks

The organization should re-evaluate the risks of using the improved process to confirm that they remain acceptgble,
and to|determine what-further actions are required if they are not.

5.6.4 | Re-evaluate cost-benefit

The cqgsts“and benefits of the improvements may be re-evaluated and compared with earlier estimates made at step
5.4 anfl 5.5. These results are useful to support planning of subsequent improvement actions.

5.7 Sustain improvement gains

After improvement has been confirmed, the software process needs to be sustained at the new level of
performance. The improved process should be used by all those for whom it is applicable. This requires
management to monitor institutionalization of the improved process, and to give encouragement when necessary.
Responsibilities for monitoring should be defined, as well as how this will be done, for instance by using appropriate
effectiveness measurements (see 7.3).

14
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If an improved process has been piloted in a restricted area or on a specific project or group of projects, it should be
deployed across all areas or projects in the organization where it is applicable. This deployment should be properly
planned and the necessary resources assigned to it. The plan should be documented as part of the process
improvement project plan or the process improvement programme plan as appropriate. Consideration should be
given to:

a) who is affected;

b) how to communicate both the changed process and the benefits expected from it (note: changes should be
propery doCumentedand approved);

c) |what education and training are necessary;
d) |when to introduce changes to the different areas, taking business needs into account;
e) |how to ensure that the changes have been made (for instance by conducting audits);

f) |how to ensure that the improved process performs as expected (for instance by monitoring capability] levels
and/or effectiveness measures - see 7.3).

5.8[Monitor performance

The| performance of the organization's software process should be continuously monitored, and new pfocess
impfovement projects should be selected and implemented as patt “6f a continuing process improyement
programme, since additional improvements are always possible.

5.8l  Monitoring performance of the software process

The| performance of the organization's software process.should be monitored as it evolves over timg¢. The
effeptiveness and conformance measures used for this¢should be chosen to suit the organization's needls and
bus|ness goals (see 7.3). Management should regularly review their continuing suitability. The risks |to the
organization and its products from using the softwareprocess should also be monitored and action taken as risks
matgrialize or become unacceptable.

5.8.2 Reviewing the process improvement programme

Thel process improvement programmegshould be reviewed regularly by management to ensure that:

O [both the improvement programme and individual improvement projects, including their goals and targets,
remain appropriate to the grganization's needs;

O [further improvement projects are initiated when and where appropriate as previous improvement projects have
been completed,;

O [the process improvement process is itself improved in the light of experience;

O [continuous improvement becomes and remains a feature of the organization's values, attitudes and behaviour.

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

0 where a long term goal to achieve higher capability levels is to be approached by stages;
O when changing organizational needs indicate a requirement to achieve higher capability levels;
O when there is a need to give a fresh impetus to improvement.

The extent to which improved processes have been institutionalized should be considered before scheduling further
process assessments. It may be more cost-effective to delay assessing a process until improvements have been
fully deployed, rather than expend resources assessing a process which is in transition, when the results can be
difficult to interpret.
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6 Cultural issues

Software process improvement should be strongly supported by leadership, communication and motivation
throughout the whole organization. Improvement actions can only be carried out efficiently if the appropriate cultural
issues are acknowledged and addressed at all levels. Moreover, major problems found in software processes often

arise from cultural issues. Consequently, cultural issues should be one of the factors considered in prioriti
improvement actions.

6.1 Management responsibility and leadership

zing

The syccessful use of this part of ISO/IEC TR 15504 to improve software processes requires the same high-de
of mapagement leadership and commitment as any other approach to process improvement and organizati
change. The responsibility for leadership and for creating the environment for continuous process, improver]
belonds to all levels of management, but particularly to the highest. Senior management should-be' aware of
the sugcess of the organization depends on quality software and the ability to improve software processes.

The cgmmitment of middle management may pose a particular risk to successful process{improvement, particu
in lesg mature organizations. Largely concerned with meeting project commitment$tin the short term, mi
management may pay little attention to process improvement benefits, which tend to.be medium to long term,
often rlesent diverting scarce project resources to process improvement projects:\A’mitigation strategy to cou
the risk is to ensure that senior management is committed to the costs and impact 'of process assessment activ
and injprovement actions on the projects to which they are applied.

Procegs assessment can identify areas of weakness in management responsibility and leadership as being a ris
the software process in general. An appropriate response is to raiSe)the awareness amongst senior and mi
managers of importance of software and software process impfovement, possibly through training initiati
Furthermore, analysis may suggest the need to change the tple of middle management. Instilling teamy
princigles and placing the emphasis on communication could ‘change the relationship between middle manal
and de¢velopment teams from enforcement to facilitation,;and from imposing ideas to helping teams develop
own ideas. The management approach should take account of the specific characteristics of software staff
softwafe development work. Software production;.requiring educated staff and high intellectual engageni
provides better results in a cooperative environment:

6.2 Values, attitudes and behaviour

Effective process improvement often implies a new set of shared values, attitudes and behaviour, which

O forusing attention on both external and internal customer satisfaction;
O tafgeting employee satisfaction by establishing an appropriate recognition system (see 6.5);

O inpolving the entire/software supply chain in process improvement, from suppliers to customers;

0 demonstrating management commitment, leadership and involvement by communicating purpose and goals;

0O emphasizing process improvement as a part of everyone's job and helping everybody to gain an understan
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oflhoew individual activities can be beneficially channelled towards the common goals of the team;

O considering quality, cost and time scale goals as priorities to improve processes;
O establishing open communication with access to data and information;

0O promoting teamwork and respect for the individual;

O objectively measuring process performance and making decisions based on realistic metrics agreed by all

parties in the organization (see 7.3).
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Process assessment can help an organization to understand which changes are necessary in values, attitudes and
behaviour. If current values, attitudes and behaviour do not contribute to meeting the organization's needs, the
process improvement programme should include appropriate cultural change.

6.3 Process improvement goals and motivation

The organization's needs should be analysed to yield goals for improving the software process (see 7.3). Targets
should be set either in terms of use of good software engineering practice (increasing process capability levels), or
in terms of the effectiveness with which the process meets the organization's needs (process effectiveness
medsures), or a combination of both. Less mature organizations are likely to emphasize the former and more
mature organizations the latter. Industry benchmarks can be used as a reference to set appropriate improvement
goals.

Staff motivation to achieve these goals will be strengthened if progress is made visiblexthrough fegular
megdsurement. Furthermore, the goals have to be understandable, challenging and pertinent{Strategies to gchieve
impfovement goals should be understood and accepted by everyone. Goals should be reviewed regularly and must
reflgct any change in the organization's needs.

6.4|Communication and teamwork

When analysing assessment results it is important to look for organizational; language, and personal barrigrs that
are [causing a lack of communication and teamwork, thereby interfering withhthe effectiveness and efficiency] of the
softivare process. Communication and teamwork require trust and skillsx, Good teamwork skills improve thg ability
to perform activities with the high degree of parallel work typical of software projects. Training should be congidered
as 4 means of improving the quality and effectiveness of teamwork’sKills.

Befpre conducting an assessment, agreement should be reachied over ownership and confidentiality of the fesults
and| other information gathered during the assessment. This will help to build the necessary trust for effective
prog¢ess improvement. It is important that the individualscand groups responsible for the processes which arg being
assessed understand that the objective is to improve the“processes, and not to assign blame to individuals. It|is also
necgssary to communicate and discuss the assessment findings with the assessees before finalizig any
recgmmendations. Unless this is done, individuals\or groups may reject the findings, and may resist changes farising
fronm the findings, thereby jeopardizing the outcome.

6.5|Recognition

The| recognition process and reward system may help to encourage attitudes and behaviour necessary for
sucgessful process improvemeént*(see 6.2). The definition of an appropriate recognition and reward system,
congistent with the effort needed to achieve the improvement goals, should therefore be considered when planning
impfovement actions (see(5)4). The reward system should be designed in such a manner that it recognizeg group
performance and teamwark and avoids promoting destructive internal competition.

6.6|Education and.training

On-poing education and training are essential for everyone. Education and training programmes are impoftant in
credting and maintaining an environment where process improvement can flourish.

The| effectiveness of education and training should be regularly assessed. Training separated from the use| of the
newly acquired skills is rarely effective. The assessment results include ratings related to the extent to which staff
have received suitable training in the processes they use, which should be taken into account when planning
improvement actions (see the human resource management process, ORG.3 and the process attribute Process
resource attribute 3.2in ISO/IEC TR 15504-2).

Training in process improvement concepts, specifically, will increase the organization's readiness for process
improvement (see process attribute 3.2 applied to the Process Improvement process, ORG.2.3). Important
concepts that should be covered include process and quality concepts, process improvement concepts, process
management skills, tools and techniques for process improvement, cultural change skills and supporting skills.
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Process assessment concepts should be explained to all levels of the organization (from management to staff)
being assessed. The assessors should have the necessary competencies and appropriate education, training and
experience as defined in ISO/IEC TR 15504-6. Untrained assessors are less likely to produce objective, consistent
and reliable results on which to base a successful process improvement programme.
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Cess improvement activities to be subject to management review. It is very unlikely that permanentdgng-ferm

bs will result without consideration of the managerial implications of software process improvement.
ganizing for process improvement

ftware process improvement to be performed effectively, the entire organization sheuld be involved.
|l organizational principles for quality improvement described in ISO 9004-4 apply to software pro

ement.

nsibilities for process improvement activities are divided between different rol€s’of:

nior management;

T T T

O
O
O
O o
Note t
individ
the sal

7.1.1

Senior

the organization into the investmentin software process improvement, and to provide the necessary commitr

and dg

O preparing thesbusiness plan, including software process improvement goals, resource estimates and

cess improvement programme;

cess improvement projects;

cess owners; and

anizational units.
hat in real organizations these responsibilities witlbe allocated across the actual management structures
Lals; in many organizations (particularly small\ones), the responsibilities of different roles may be combing
me individual. The differing responsibilities @re reviewed below.

Senior management

management involvement is needed to translate the broad understanding of the needs and business goal
cision making.
sponsibilities of senigr.management include:

fining the missjon;-objectives and needs of the organization (input to step 5.1);

ales;

The re
O dd
S(q
al

m

o o o o o O

proving the process improvement programme plan (see 5.2 and 5.4);

The
Less

and
ed in

s of
nent

time

ensuring that the appropriate resources to support process improvement are provided,;

onitoring improvement results to ensure targets have been met (see 5.6);

initiating and supporting activities aimed at institutionalizing improved processes (see 5.7);

business (see 5.8);

regularly reviewing the overall process improvement programme to ensure its continued appropriateness to the

O fostering changes in values, attitudes, and behaviour to support software process improvement (see clause 6).
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7.1.2 Process improvement programme management

ISO/IEC TR 15504-7:1998(E)

Processes interact with each other and flow across organizational boundaries. Therefore, a process improvement
programme must have an overall process view, which covers entire processes to be improved. Managing the
programme can be done by assigning software process improvement responsibilities across these boundaries.
Typically this can be organized by setting up a cross functional action team or establishing an organizationally
independent software engineering process group to deal with all software process issues.

Process improvement programme management responsibilities across organizational boundaries include:

O

g
7.1.

Pro
prog
Imp!
mar

Pro

O

establishing systematic software process measurements including both software process assessmen
5.3), and effectiveness measurements;

evaluating measurement results;

organizational units involved (see 5.4);

involved (see 5.4);
naming the project leader for each process improvement project;

participating in development of process improvement projectUplans with those responsible for
improvement project, the process owners and the organizatiopalunits involved (see 5.5);

monitoring the progress of improvement projects towards their targets (see 5.5);

supporting continuation of software process improvement (see 5.8);

reviewing the software process improvement precess itself in the light of the lessons learned(see 5.8).

B Process improvement project management

cess improvement actions defined by the process improvement programme management and approved
ess owners will be managed as improvement projects by applying a general project management apy
rovement projects are managed by a project leader named by the process improvement prog
agement.

Cess improvement project'management responsibilities are:

preparing and updating the process improvement project plan in consultation with the owner of the prog
be improved and\representatives of the organizational units involved (5.5);

obtaining-the approval of the process owners for the process improvement project plan and the changes
processes’(5.5);

acquiring sufficient physical and human resources for implementing the process improvement proje

s (see

setting software process improvement targets, and agreeing these with the process owner and the

identifying improvement actions and gaining the agreement of the process owner and the organizationa!l units

each

by the

roach.

amme

ess to

to the

Ct plan

(55):
o7

organizing the implementation project in consultation with the owners of the process to be improved and

representatives of the organizational units involved (5.5);
monitoring and controlling the implementation process (5.5);

reporting the status of the implementation for both the process owners and senior management (5.5).
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7.1.4

Responsibilities of the process owners
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Each process should have a process owner who is responsible for the whole improvement activity inside the
organizational unit. Software process improvement aims to increase satisfaction of both external customers and
internal personnel, therefore their viewpoints should also be taken into account by the process owner. Awareness of
software process improvement issues as well as collaborative communication are required at all organizational
levels (see clause 6): this is one important part of the process owner's responsibility. Process owners, as
representatives of the customers of the improvements, should be involved in the whole improvement cycle.

O p

O identifying what external customers and internal personnel need from their direct supplier;

O promoting awareness and collaborative communication between internal users and extetnal customers a
thie improvement action;

0 st
5.

O approving the process improvement project plans;

O participating in improvement activities (see 5.5);

O m
7.1.5

The p
staff @
improy

they can provide useful feedback on the results of-the improvement.

Respo

0 cd

O inf
g m
7.2 Pl
The pl

the pn
improv

Reschsibilities of a process owner include:

participation in assessments (see\5.3));

viding information and measurements on the current process status (see 5.3);

pport for planning of the process improvement programme and process imprevement projects (see 5.4
b);

pnitoring and confirming the improvement results (see 5.5).
Role of the organizational unit
ocesses and practices within an organizational unit.are the targets of software process improvement.

f the organizational unit will be affected by the:changes and so it is important to engage them in
ement activities. Their opinions and viewpoints' should be considered when planning the improvement

nsibilities within the organizational units;involved in software process improvement include:

llecting measurements on the_practices/processes instantiated within the organizational unit (this incly

plementing improvement'actions on the organizational unit's processes (see 5.5);

pnitoring progress-of improvement actions (see 5.5).

anning for pfecess improvement

hnning of.a’software process improvement programme is an iterative activity that extends for the entire li

pgramime, starting from the definition of improvement goals and continuing through all phases of
ement cycle.

bout

and

The
the
5 SO

des

e of
the

Three

main levels of planning should be performed, resulting in the following documents:

a) business plan;

b) process improvement programme plan;

C) process improvement project plan.
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7.2.1 Business plan

A software process improvement programme should meet the organization's needs and business goals, usually by
aiming at improving quality, increasing cost control, reducing time to delivery, reducing risk, or some combination of
these. Management should set overall improvement goals which may impact the whole software process. The
organization's business plan should include software process improvement goals as well as resource forecasts and
time constraints for the implementation of process improvement. The business plan should include an overall
evaluation of the risks to the organization if the current software process is not improved. Such evaluation may
cause the organization to undertake the process improvement programme. The reasons for including this
preljminary improvement planning in the business plan are firstly to align improvement with the organization's| needs
and| business goals, secondly to ensure the availability of required resources, and thirdly to ensure the sucgess of
the | organization's improvement strategy. At this level, process improvement programme planning |is the
responsibility of the organization's senior management.

Soffware process improvement goals and constraints (time and resources) stated in the business plan shquld be
congidered when:

O |examining the organizational needs (see 5.1);

O [defining the preliminary process improvement programme plan (see 5.2);

O |completing the process improvement programme plan based on the assessment findings (see 5.4);
O [confirming the improvement (see 5.6);

O |monitoring process performance when an improvement cycle’has been completed (see 5.8).

7.2. Process improvement programme plan

The| process improvement programme plan is the doeument that addresses the entire process improyement
programme defined to meet the goals stated in thetbusiness plan. It controls continuous improvement agtivities
_throughout the organization, and can be maintained through more than one improvement cycle. The pfocess

impfovement programme plan will be owned by-the process improvement programme management (7.1.2).

Dudq to its nature, the process improvement programme plan is an evolving document that is updated through three
maip stages as:

a) |a preliminary process improvement programme plan;
b) |the updated process imprevement programme plan itself;

c) [the ongoing process-improvement programme plan.

@n a processdmprovement programme is initiated, the improvement areas, actions and related risks, tggether
a budget-and time schedule are identified and defined in a preliminary version of the process improyement
jramme_plan (as a result of step 5.2). This information will be revised after the process assessment, baged on
ssessment findings (see 5.4). The plan is then completed with the target profile, gap analysis informatipn and
posgibly ‘with current and target effectiveness measurements. Resource budget and schedule are revisefd. The

oveks orgahization-fo Re—PHO6 FRRFoVeReRprogiaHhe geHiea- e A S S GtHae—-4 |Uati0n
with descriptions of the risks if the process improvement programme is not undertaken, the risks if it is, and
mitigation strategies to be adopted. Finally the action plan derived from analysis of assessment results (see 5.4.3) is
attached to complete the process improvement programme plan.

The process improvement programme plan is then used for monitoring the implementation of the improvement
actions (see 5.5). It is continuously updated to reflect the actual status of the improvement actions. If the
improvement targets are revised, the process improvement programme plan should be updated accordingly.

The process improvement programme plan can be used as an input to a process capability determination activity
(see ISO/IEC TR 15504-8). Based on the target capability of the process capability determination and the current
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capability obtained from the assessment, the process improvement programme plan may be tuned in order to meet
the contract requirements. The process improvement programme plan can be used by the customer to establish a
level of confidence in the supplier's processes. It can also be used by the supplier organization to identify the
capability to be offered to the customer (the “proposed capability” described in ISO/IEC TR 15504-8).

7.2.3 Process improvement project plan

Improvement actions defined in the process improvement programme plan will be implemented as projects. When
the improvement actions are complex and involve more organizational units, they might need to be implemented as
severdl separate improvement projects. Each identified improvement project will be planned and the results| are
docuniented as process improvement project plans.

Typicdlly process improvement projects are unique and innovative efforts for the organization that may require hew
types pf resources and the adoption of new viewpoints. The human inertia of the organization may render| the
project more difficult to carry out. Therefore, process improvement projects often involve higher risks than projects
that afe repetitive in nature. As risks are situational and exist in different forms in different,improvement steps or
activities, a careful and detailed risk analysis should be performed in each step of each project.

Risk ahalysis at this stage includes reviewing and updating the risk descriptions and mitigation strategies included in
the piocess improvement programme plan. All process improvement projectiplans should be preparegl in
consultation with appropriate people at the appropriate level in the organization;~and with suppliers and custormers
of the|organization (see 7.1). Involving everyone greatly increases the opportunities for improvement and| the
chances of success.

Typicdlly a process improvement project plan should contain:

a) adetailed definition of the objectives and scope of the imprevement action to maintain traceability with respect
to|the requirements defined in the process improvement programme plan;

b) apetailed and concrete description of the improvement results to be attained in the project;
c) afetailed time schedule and work breakdown striCture;

d) a[fetailed resource estimate;

e) approval criteria for intermediate and final results of the improvement action.

7.3 Mgasuring process improvement

The role of measurements s “efucial in software process improvement. Measurements are needed to show
quantitatively the current status of processes and practices against a general understanding of software enginedring
best practices, and to showto what extent software processes are effective in achieving the organization's needs
and bysiness goals.

Best practices pravide a general model of the software industry but cannot directly reflect specific characteristigs of
a single organization. Each organization has its own specific needs and business goals that will influence| the
selectipn of industry best practice for use in improvement.

Process—effectivene ReasHres—anRa—proce attribute—and-capabilitylevel ratings—addre different facets of
understanding of the process. All may be considered from the organization’s point of view and used together in
process improvement.

7.3.1 Process attribute and capability level ratings

The primary output of a process assessment is the set of process profiles containing process attribute ratings and
the assessment record. The process attribute ratings may be used to provide a process capability level rating
according to the capability level scale in ISO/IEC TR 15504-2. The process attribute and capability level ratings
provide a view of how the organizational unit's processes conform to the model of good practice contained in the
reference model. However, the essence of the rating scheme is that the ratings represent more than just
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conformance: attributes are rated within the specific context in which the processes operate. The process context
and other elements of the assessment input ensure that the assessment results are directly related to the
organization.

The assessment results, therefore, provide immediate pointers to potential areas for improvement using the
reference model as the route map. Analysis of the results (step 5.4) yields a view of the strengths and weaknesses
of the assessed processes. Where several projects are assessed, the results can provide a view of the relative
strengths, weaknesses and differences between projects, and can highlight systematic weaknesses.

Thelassessment, however, will be conducted with a compatible assessment model which contains more detail than
the |reference model in part 2. In particular, the assessment model will contain sets of indicators.'of) process
performance and process capability. These indicators, and the record of the evidence supporting.the process
attripute ratings, provides a much richer picture of the implemented practices than the process”attribute fatings
alone.

Thelinformation gained from the assessment allows an organization to understand the current state of its progesses
and|to set improvement targets expressed quantitatively as process capability levels andyprocess attribute ratings to
be attained for individual processes. This information may either strengthen the initial improvement goals gefined
for Iﬂe process improvement programme, or cause them to be revised.

Onde the improvements have been implemented (see 5.5), their effects may/be\confirmed through a reassessment
(seg 5.6).

7.3.p Effectiveness measures

An hssessment provides ratings based on defined purpose statements of a model compatible with the reference
model. The ratings are judged against process context. However, businesses may define different priorities for
theif process goals. Therefore, measures of process effectiveness may also be needed.

Effectiveness measures address the extent to which the* software process achieves goals derived directly fjom an
analysis of the specific circumstances, needs, and-business goals of the organization. Effectiveness mepsures
support the choice of processes to be improved andthe monitoring of improvement results.

Effgctiveness measures are usually defined based on the characteristics of process output. As an examgle, the
effectiveness of a planning process maybe related to its efficiency, its accuracy, its reliability or its repeatalility, or
sonje combination of these. Since organizations have unique circumstances and needs, the choice of effectiyeness
megsure will differ between different organizations. Whichever one is chosen, however, its value may be mepsured
and|compared to a target value,orithreshold as a means of measuring improvement.

7.3.8 How to use process. attribute ratings and effectiveness measures

Capability levels, based\oh process attribute ratings, and effectiveness measures may be used together to qupport
softivare process improvement. An improvement goal might be stated and effectiveness measures identified to
quahtify the goaliProcess attribute ratings from an assessment may provide the analytical information to identify a
nunmber of areas for improvement which together would support the achievement of the stated goal.

For [instanee, considering example 1 in Annex A, it can be seen that the goal of obtaining a large market share for
an {nnoyvative product might be achieved by reducing the time to market, or improving product quality of both.
Reduethrg—time—to—market—can—be—achieved—by—establishing—reuse—in—the—software—erganization—ane—reinforcing
configuration management and project management. Improving product quality could be achieved by improved
testing and quality control, but possibly also by establishing a proper reuse strategy. Evaluation of the current
process profile leads to an understanding of strengths and weaknesses and the choice of the most cost effective
improvement action. The choice of improvement areas, priorities and actions is non-deterministic: many factors

such as previous investments, existing culture, previous success or failures and so on should be taken into account.

7.3.4 Framework for measuring processes

By making use of both capability levels and effectiveness measurements, the organization's management can
ensure that investment in process improvement is as cost-effective as possible. Organizations are recommended to
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set software process targets expressed either in terms of use of recognized good software engineering practice (i.e.
increased process capability level), or in terms of the effectiveness with which the process meets the organization's
needs, or a combination of both. Less mature organizations are likely to emphasize the former and more mature
organizations the latter.

Figure 4 illustrates a framework for measuring processes, which may be applied with both capability level/process
attribute ratings and effectiveness measurements and in integrating them to fulfil the improvement purpose.

Organization’s

needs

¢ are analysed to yield

Software process
goals

¢ determine the selection of

Software process

are used to metrics are used to validate

¢ are used to express

is compared with is reference point for

Software process -

Soffware process
current

Pasurement

Software proce
Improvement
results

BS

target

m

are designed
to achieve

start with Software process produce
improvement

actions

Figure 4 — Process measurement framework

The entities in this model are as follows:

O The software process goal is an aim or objective of all or part of the software process. A software process
goal should be defined, wherever possible, such that a single software process metric can be used to judge the
degree to which the goal is achieved;

O A software process metric is a quantitative measure of the degree to which a software process goal is met.
Software process metrics include both effectiveness measures and process capability level ratings as defined
in ISO/IEC TR 15504-2;

O The software process target is a desired value of a software process metric;
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O A software process improvement action is an action planned and executed to improve all or part
software process. A software process improvement action can contribute to the achievement of more than one

software process goal;

The software process current measurement
an improvement action;

The software process improvement result
process improvement action.

ISO/IEC TR 15504-7:1998(E)

of the

is the value of a software process metric before implementing

is the value of a software process metric after taking a software

Whe¢

2

n using the framework to measure capability levels:

the software process goal corresponds to the purpose statement of the process in ISO/IEC TR"15504-2;
the software process metric corresponds to the rating mechanism defined in ISO/IEC TR{15504-2;

the current measurements, targets and results are expressed as process capability level ratings.

n using this framework to measure effectiveness, the organization should:

analyse its circumstances and needs, to identify and define a set of qualitative goals for its overall sq
process. Software process goals should be chosen to have the most @difect and critical impact on meet
organization's needs which is possible when the general goals:are further decomposed and refi
correspond to single processes and individual or team responsibilities. Note that each goal applies to all

of the organization's overall software process: this may be assingle process in the process model com
with the reference model, or several related processes, or even’a single practice;

ftware
ng the
hed to
or part
patible

devise an appropriate way to measure whether each software process goal has been achieved. This is fermed

a software process metric. It may be necessary toliterate between the definition of goals and metrig
satisfactory metrics are found to measure the achievement of each qualitative goal;

use the software process metrics to express.a Software process target for each defined software proces|
A software process target is a numerical_value quantifying the extent to which the goal is achieved,
chosen to meet the organization's ne€ds. Its value may be better than the current value for the proc
which case it is a target for impraovement), or it may be the same as the current value (in which case
steady-state constraint on improvement), or in some cases it may be worse than the current value
previously incorrectly set targets;

select software process improvement actions, which taken together as a package are designed to achig
complete set of software process targets. In general, many actions may affect achievement of each targ
each action may affect the achievement of several targets;

S until

5 goal.
and is
pss (in
itis a
due to

ve the
pt, and

monitor the progress of the software process improvement actions by comparing current values of the metrics

against thetargets as appropriate;

validate~the software process improvement results (the metric values achieved after the actions have
completed) by comparing them against the targets.

e been

The organization will normally USE a mixiure of elfectiveness measures and capability levels 1o set targets for
improvement. Capability levels will indicate the most promising improvement areas according to the distance
between the organization's practices and the baseline; on the other hand, effectiveness measures of the processes
will provide information about the efficacy of the organization's processes compared to the needs.

7.4 Reviewing process improvement activities

In general, regular reviews of improvement activities should be conducted at all levels of management to ensure

that
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O the improvement organization is functioning effectively;
O plans for improvement are adequate and are being followed;

O measurements for effectiveness and for improvement are appropriate and adequate, and indicate satisfactory
progress;

O software process assessments are conducted when it is appropriate to do so;

O afeasonable balance between opportunity for improvement and risk to the organization is maintained;
O the results of the review are fed into the next planning cycle.

Appropriate actions should be taken where any discrepancies have been identified.
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Annex A
(informative)

ISO/IEC TR 15504-7:1998(E)

Application of the process measurement framework

Al

Sec
proq

Overview

Table A.1 — Use of process measurement framework

tion 7.3 explains how to use process measures for improvement. The following table gives examples of h
ess measurement framework can be applied.

ow the

Orgfnization Software Software Software Software Software
neegls process goals process process process tar gets process resulis
capabilit y effectiveness
metrics metrics
Example 1

Obtain a large
market share for
an ipnovative
product to secure

1) Short software
process time to
market;

2) High software

Capability levels
of all processes in
the ENG and SUP
process

Calendar time
from\requirements
todelivery

Raise level 1
ENG, SUP and
ORG.4 processes
to level 2.

All processes|at
desired capahility
level.

additional o . categories and
i . quality (i.e. high .
financing. reliability): the infrastructure
v) process, ORG4.
3) Good
Engineering and
Support
processes and
reuse strategy.
Example 2
Impiove quality in | 1ISO 9001 Capability level of | Number of post Capability levels All processes|at
orddr to increase complignce processes which delivery defects necessary to desired capahility
market share. map to 1SO 9001. achieve ISO 9001. | levels.
Compliance t¢
1ISO 9001
checklist.
Example'3
Compete with accurate % of projects 90% of projects 67% of projects
fixed price estimation complete within complete within complete within
contracts 10% of plan 10% of plan 10% of plan

achieve process
purpose for the
project
management
process, MAN.2

Capability level of
MAN.2

MAN.2 at Level 2

MAN.2 at Level 2
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B.1

The €
measu
princig

includgs discussion of the process measurement framework within the description of the process steps.

B.2
B.2.1

Movie
even t
distrib
and fir

The ng
quality
descri
expect
emplo
and di

Mandé
Movie
improy
conce
to und

B.2.2

Mand§

ntroduction

xample below follows the 8-step model described in clause 5, and shows how to use the pro
rement framework in figure 4 as part of this model. Of necessity, some of the detail ,iS ‘0Omitted, but
al steps of the process and measurement should be clear. The example describes thé-whole process,

Fxample: MovieViews’ drive for higher quality
Step 1: Examine the needs of the organization (see 5.1)

/iews is a medium-sized company which produces interactive multimedia software for PCs. Unfortuna|
nough quality assurance personnel provide independent review-of all products, defective products have |
ited and unhappy customers have called the company to feport problems. The company needs to reg
ally eliminate defects which affect customer satisfaction.

bw Managing Director, Mandé Taylor, realized the employees had no sense of personal contribution tg
of the company's products or understanding of the~company vision. As a first step, she wrote a docun
bing the mission of the company, goals for alt~aspects of the way the company wants to do busin
ations for the content and quality of the products, and the type of work environment to be supplied fo

Ecuss the content of this document.

worked with all executives to build their awareness of the possibilities for growth and profitabilig
/iews, and help them to see\ their part in the future of the company. She knew a software proq
ement programme was instrumental in improving the quality of their products: it was not enoug
itrate solely on finding defective products before the customer saw them. Working with groups of employ
brstand the problems, @'simple qualitative software process goal was defined:

“Improve our ways of developing and upgrading software so that we can produce software products
fewer defects at no higher cost or length of time to market.”

Step 2¢ Initiate process improvement (see 5.2)

imme&diately understood the need for precise data to get a reliable picture of the current status. First

ess
the
and

tely,
een
uce

the
hent
Eess,
r all

ees. Mandé organized a series of meetings first with the executives and then with the entire staff to illus{rate

y in
ess
h to
ees

with

she

asked

thejexecutives to prepare a report containing information on the number and types of error for each fami

y of

product, and the phases in which the errors were detected.

On completion of the report, it was immediately clear that the data were not comparable and that there were
significant differences between different families of products. As a result Mandé realized that the company did not
have a common way of producing software.

She immediately established a team to coordinate an improvement programme to address the problem. The team
included herself, the Director of Quality Assurance, Doq, the Engineering Director, Ed, the Software Application
Manager, Sam, and the Marketing Director, Mark.
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Each team member was charged with reporting back to his or her department on the status of the Process
Improvement Programme and to make its success a personal issue. This sense of commitment was conveyed to
the other employees. Mandé made "Status of the process improvement programme" the first item on the agenda of
each of her staff meetings. She discussed it at board meetings and made sure that the subject was discussed at the
local user group meetings.

Mandé had been recruited from a company with a successful process improvement record. Consequently, she
knew that it was essential to reserve resources for process improvement. She decided to include defect reduction
as a_major_goal in the company’s annual business plan, and to set aside a budget for improvement and staff
training.

At this point, Mandé had two major problems:

a) |she did not know where the defects were actually generated and consequently which parts of the sg¢ftware
process to improve;

b) [she did not know how much the company could improve in the near future (one year), without comprdmising
the production deadlines for new products or reducing the support levels for the existing ones.

Kngwing that a plan was needed to make the improvement effort cost-effective, Mandé decided to chpir the
impfovement team herself and make the preparation of an overall process improvement programme plan the first
priofity for the team.

A pieliminary version of the process improvement programme plan addfessed the following:

0 [How does the company take the goals defined in the businéss’plan and map them to the goal of prodycing a
quality software?

O [|Where should improvement efforts be directed?

O [What are the constraints on software process improvements (resource availability to implement improvements,
time scales for improvements, etc.)?

O [What are the specific implementable, measurable goals that can be derived from the broader software process
goal?

O [What historical information exists that might help in understanding the current problems, and |where
improvements are most needed?

0 [What methods of communication and review will enable every employee to understand the progress in
improvements, and the process improvement team to understand what actions need to take place?

O [What are the characteristics of the company culture that support change?
O [What are the‘characteristics that may need to change for improvements to happen and persist over time?

As g starting*point for the improvement programme it was decided to undertake a process assessment tqQ get a
better picttre of the current situation.

B.2.3— Step 37 Prepare for and conductl a Process assessment (See 5.3)

Before the assessment actually took place, all the technical organizations worked to collect measurements of the
software processes as they were currently being performed. Since product quality had been identified as a serious
problem, each software engineer was encouraged to keep track of time spent:

O on correction of problems identified by customers;
O for requirements analysis, design, and documentation before starting to code;

O on correction of problems identified by the developer.
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