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Foreword

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

ISO (thg International Organization for Standardization) and IEC (the International Electrotechnical,C

form thg specialized system for worldwide standardization. National bodies that are memberSiof |
participae in the development of International Standards through technical committeesestablish
respectiye organization to deal with particular fields of technical activity. ISO and IEC, technical

collabor
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Technicdl Reports of types 1 and 2 are subject to<review within three years of publication, to decide w

can be
reviewed

ISO/IEC
JTC 1,

ISO/IEC
process

Par
Par

Par

te in fields of mutual interest. Other international organizations, governmental . and ‘non-gover
ith ISO and IEC, also take part in the work.

Id of information technology, ISO and IEC have established a joint technical’committee, ISO/IEC

committee may propose the publication of a Technical Report of o€ of the following types:

1, when the required support cannot be obtained for the publieation of an International Standa
pated efforts;

2, when the subject is still under technical development or where for any other reason there i
ot immediate possibility of an agreement on an International Standard;

3, when a technical committee has collected data of a different kind from that which is normall
N International Standard (“state of the art”, for example).

transformed into International Standards. Technical Reports of type 3 do not necessarily
until the data they provide are considéred to be no longer valid or useful.

TR 15504-7, which is a Technical'Report of type 2, was prepared by Joint Technical Committ
pformation technology, Subcaommittee SC 7, Software engineering.

TR 15504 consists of .the’ following parts, under the general title Information technology -
assessment :

1: Concepts and introductory guide
2: A reference model for processes and process capability

3: Performing an assessment

bmmission)
SO or IEC
ed by the
Committees
nmental, in

JTC 1.

h task of technical committees is to prepare International Standards, but in exceptional circuinstances a

ird, despite

5 the future

/ published

hether they
have to be

e ISO/IEC

— Software

Par

4:Guide to performing assessments

o o o o o oo g oo

O

Part 5: An assessment model and indicator guidance
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

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

management concerns become drivers that initiate software process improvement throughout the organization with
goals of higher software quality, lower development and maintenance costs, shorter time to market, and increased

predictabili

Software |
continually
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old ones.
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Annexes p
an illustrati
model desq

an overview of process improvement — thedfactors which drive software process improvement and

y-amndcontrottabitity of software productsanmd processes.

around an improvement cycle. Within this cycle improvement is accomplished in a_ series of
brovement actions such as introducing new or changed practices into software pracesses or
An important step in the improvement cycle, however, is the execution of some fofm’of data gat
e initial state, and subsequently to confirm the improvements.

ISO/IEC TR 15504 provides guidance on using software process assessment as the primary f
ing the current state of an organization’s software processes, and on using the results of the asg
b and prioritize improvement plans. This guidance is embodied within ‘a‘general framework for th
btrics in software process improvement.
ement framework is built on the framework for quality improvement embodied in ISO 9004-4.
process improvement programme, possibly as a result/of a process capability determination; 1
ment teams, particularly leaders and facilitators; . software engineers; and external consultantg

hs to undertake software process improvement;

bs improvement guide addresses the following topics:

les which underpin it;

hodology for process improvement — an eight step model for improving software processes
ous improvement cycle;

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

Cess measufement.

ovide supplementary information including examples of the use of the process measurement fra
ve case study of application of this part of ISO/IEC TR 15504; and mappings between the ste

rocess improvement is best considered as a continuous process, where an organizatiop moves

steps or
emoving

hering to

heans of

essment
e use of

ISO/IEC TR 15504 is primarily aimed at the management of an organization considering or undlertaking

nembers
helping

general

within a

ement — software/process improvement from a management perspective including an overall framework

mework;
DS in the

ribéd in this part of ISO/IEC TR 15504 and ISO 9004-4.

Vi
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Information technology — Software process assessment —

Part 7:
Guidé for use in process improvement

1 Scqpe

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

a) invgking a software process assessment;

b) using the results of a software process assessment;

€) medgsuring software process effectiveness and improvement effectiveness;
d) iderftifying improvement actions aligned to business goals;

e) usirlg a process model compatible with the reference model defined in ISO/IEC TR 15504-2 as a framework for
impfovement;

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 presiime specific organizational structures, management philosophies, software
life cyclg models or software develepment methods. The concepts and principles are appropriate for the full range
of differgnt business needs, application domains and sizes of organization, so that they may be used by|all types of
software| organizations to guide.their improvement activities.

An organization may selectall or any subset of the software processes from the reference model, for gssessment
and impfovement in the light of its particular circumstances and needs. The guidance provided can also be used
with other process fmodels.

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

2 Normative reference

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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3 Terms and definitions

ISO/IEC

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

satisfactior, greater compefifiveness and improved business valueé associated with dellvery of Sof
information| systems. For organizations with a dependence on software, these key management concerns
drivers tha{ initiate software process improvement throughout the organization with goals of higher softwar
lower deveJopment and maintenance costs, shorter time to market, and increased predictability and control

software p
4.2 Proce

Improvems
leadership
although ul

In summary:

O softwal

investment;

0 softwa
O effecti
0 softwa
O softwa
4.3 Gener|

The needs

oducts and processes.
5S improvement basics
nts to the software process may start at any level in the organization{ However, senior man

is required to launch and sustain a change effort and to provide continuing resources and
fimately, everyone in the organization is involved.

re process improvement demands investment, planning, dedicated people, management time arj

re process improvement is a team effort;

e change requires an understanding of the current process and clear goals for improvement;
e process improvement is continuous <t involves continual learning and evolution;

re process changes will not be sustained without conscious effort and periodic reinforcement.
al principles

and business goals of the organization determine the software process improvement goals thg

identify im

steps or specific improvement‘actions such as introducing new or changed practices into software proc

removing

each process. Achievement of process improvement goals should be measured quantitatively.
The general principles of software process improvement are:

O softwareprocess improvement is based on process assessment results and process effectiveness me

rovement actions,.and their priorities. Software process improvement is accomplished in a

Id ones. A precess model may be used to identify practices to be included to improve the cag

ware or
become
b quality,
ability of

pgement
impetus,

d capital

t help to
series of
Psses or
ability of

asures;

O software process assessment produces a current process capability profile which may be compared with a

target

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

O process effectiveness measures help identify and prioritize improvement actions that support organizations in
meeting 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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O improvement actions identified within a process improvement programme are implemented as process
improvement projects;

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

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

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

O +theriskinherentin the current situation;

O [the risk of failure in the improvement initiative.

Softwarg process improvement plans and records may be used to support process capability determination, when
the proppsed process capability needed to meet a contractual requirement exceeds the currently assessed profile
(see ISQ/IEC TR 15504-8).

4.4 Progess improvement context

The confext for software process improvement and its major interfaces are shown in figure 1. The interfaces are as
follows:

O the prganization's needs and business goals which are main stimuli_for process improvement;
O indystry norms and benchmarks providing reference information for improvement planning;
O impfovements in the organizational unit's (OU's) software processes as a result.

Software process Improvement plans and records
improvemgnt request

Improvements in organisationzal
Organizatfon’s needs unit’s software process

and busingss goals

Target capability profiles
from procgss capability
determinafion

Industry nprms
and benchjmarks

PROCESS

IMPROVEMENT

Assessment output
« process profile

p p Process assessment request
« assessment 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 existing improvement initiatives may need to be adjusted to support a new target capability resulting from a
it et 15504-8);

O improyement plans and records may assist in establishing customer confidence during process ¢apability

5 Guidglines for software process improvement

When an drganization is well motivated and managed for software process improvement (see clauses 6 and 7), it
undertakeg and implements a number of process improvement activities. Software ‘process improvement| benefits
accumulate permanently when an organization pursues process improvement activities in a consisient and
disciplined [series of steps based on data collection and analysis.

Figure 2 [illustrates the steps for continuous software process simprovement using the compoments of
ISO/IEC TR 15504.

Examine
organisation’s 1—\ Organisation's needs
neeqgs

Software process
improvement request

Improvements/in
organisational unit's
softyware process

Institationalised 7 i\ﬁg?z?\fggqent
improvements S t ) results
ustain 4\
dentified improvement
scope and gains
priorities 3. 6.
Monitor Confirm
performance Re-assessment improvements
request
Impfovement
initiation
Implemented
improvements
Analyzed
re-assessment
results
E.
Preliminary process * Implement
',??E;?Xﬁﬁ”‘ 4. improvements
plan 3 Analyze results Approved
’ Assessment H action plan
Prepare and \ resiits and derive

action plan I

\; Process improvement programme plan for
For capability determination.

conduct process
assessment

\4

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,
usually based on one of the main drivers identified in 4.1. This recognition could be derived from any of the following:

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

O analysis of organization's business goals;

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

0 the prganization's readiness to undertake a process improvement programme;
0 data on quality costs;

a

othgr internal or external stimuli.

External[stimuli that may trigger a process improvement programme inclyde:
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.

Internal gtimuli that may trigger a process improvement programme include:
O decl|ining or unsatisfactory profitability;

0 declining staff satisfaction;

O sen|or management/ownership change.

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

The final stage of the preliminary definition of the goals for the improvement programme is setting the priorities 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

b)
5.3);

c)

result

process improvement (see 5.2);

(see § 4):

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

complete the process improvement programme plan with the action plan resulting from analysis of assessment

d)
e) confirn

f)

reache

monita
measy

)

5.2 Initiate

The proces
and mana|
improveme
monitor prg
expressed
goals provi
improveme
processes

The plan

indications
are allocatg
plan are id
the improvs

5.3 Prepa
531

This step
assessmer]

5311

implement improvements according to process improvement project plans (see 5.5);

sustaif the improvement gains by maintaining the new, improved level of performancé-until stability K

Pre¢pare assessment input

N the improvements (see 5.6);

d (see 5.7);

r performance to continue the process improvement programme (see 5:8) comparing results ag
rable goals of the process improvement programme plan developed jn 5,2 and 5.4.

process improvement

s improvement programme should be considered as a project in its own right, and planned, ré
ged accordingly (see process MAN.2 Project Management in ISO/IEC TR 15504-2). A
nt programme plan should be produced at the beginning of the programme and subsequently
gress. The plan should include the relevant background and history and the current status, if
n specific, numerical terms. The improvement geals derived from the organization’s needs and
de the main requirements for the plan. The\plan should include a preliminary identificatio
nt scope in terms of both the organizational boundaries for the improvement programme
0 be improved.

hould cover all the process impravement steps, although initially the plan may only giv
of the later stages. It is important.fo ensure that key roles are clearly identified, that adequate rg
bd, that appropriate milestones-and review points are established, and that all risks associated
pntified and documented jnthe plan. The plan should also include activities to keep all those aff
bment informed of progress’

re for and conduct\a process assessment

pives guidance on how to define the assessment inputs needed to carry out a software
t as described in ISO/IEC TR 15504-3.

as been

ainst the

bsourced
process
used to
possible
business
n of the
and the

b outline
psources
with the
ected by

process

Sponsor

Preparation for an assessment begins 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.

53.1.3

The overall purpose of the assessment is to provide information about the process capability of the or

Assessment purpose

anizational

unit in th
during th
they shg
assessn
quality i
dependg

53.14

The asg
processt

From an
of an or
organizg
complex
spans d
separatsg

The broader the scope of an assessment, the greater the assessment effort needed to arrive at a rep

result. T
potentia
affect ad
evaluatig
include
weaknes

The sanj
reliable

e form of the assessment results. The statement of assessment purpose will guide the assesg
e conduct of the assessment, particularly with regard to the amount, nature and content of\the
uld capture during the assessment to aid improvement. The purpose statement should make cl
ent is being done as part of a process improvement programme, and should contain clear des
mprovement goals (see 7.3.4 and 5.1) and specifically the goals whose attainment is expg

and 5.2 should be made available.
Assessment scope

essment scope defines the boundaries for the assessment, both/erganizationally and in te
S to be included.

improvement point of view the process improvement programme may address an entire organi
fjanization, a single project, or even a part of a project. A process assessment, however, ad
tional unit with a coherent process context, particularly the application domain, size, cri
ty, and quality characteristics of its products and/or“services. If the process improvement
fferent organizational units with different types\ef operation, then each of them should bg

ly.

nerefore, the sponsor may wish to limitthe scope to those processes that are expected to have t
for improvement. Priority should be, given to the processes or process categories that initially
hievement of improvement goals_derived from the organization’s needs and business goals.

hny assumptions or expectations in the process improvement programme plan about the str
ses of process categories,-single processes, or practices.

picture of the cdrrent status of the software process. Therefore, it is useful to assess projeq
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taken int

The sco

compatible with the reference model, to enable the assessment team to conduct the assessment.
may be undertaken by the assessment sponsor, or by the assessment team.

ed both as_the worst examples and as the best examples of the organization's curre
nce. In thiS/way the variability between the worst and the best cases of the organization can bg
0 account in the improvement.

pe’is-defined initially |n terms of the processes operated and understood by the organiza

ment team
information
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nt on the assessment results. All the information on the improvement background-defined in the previous
steps 5.1
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n may change after an assessment is performed and the data is analysed. The scope statenpent should
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pling of the implemented processes should be done by picking out representative selections that provide a

ts that are
nt process
found and

itional unit.

be mapped on one of the processes in the process model, it should be defined as an extended process.

less model

The mapping
If an organizational process cannot

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
assessment.

Ownership| of results and confidentiality of information may be an issue in many organizations. Whagever the
situation, the assessment constraints should include a clear statement about how the information and-asdessment

results may

532 Co

A process
described i

be used, and hence the confidentiality arrangements that apply.
nduct a process assessment

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

pared as

a) the cufrent process profile;

b) the ag essment

includi

sessment record (i.e. any information which is pertinent to reviewing the results of the asg
hg, in particular, reference to supporting evidence for the procéss-attribute ratings);

additig
practio

c) 7.3 and

nal information for process improvement (for definition of goals, metrics and targets, see clausg
al examples in Annex A).
The additional information may include :

a) existing best practice that could be adopted and institutionalized in the organization;
b)
c)

d)

experiences about the previous adoption of spé&gific methods or tools in the organization;

culturdl issues that might either foster orjeopardize improvement initiatives;

organigational issues that might affect the potential benefits of process improvement;

e) training needs.
also the

5 for an

The asses
degree of
improveme

sment output will.'show not only which processes are at a relatively low capability level, but
variability across’the organizational unit. Both aspects are useful in determining prioritie
nt programnje:

The asses
case thereg
ISO/IEC TH

sment.record should be retained with the results, both as an aid to subsequent understanding, and in
is,a_later need to verify that the assessment was carried out in accordance with the provjsions of
R15504.

5.4 Analyse 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;

0 the |organization's needs, which provide general improvement goals (see 5.1) to be achieved lhrough the
impfovement programme;

O effertiveness measures (see 7.3), which, if already in place, identify improvement priorities\for the grganization
gengrally related to the improvement drivers described in 4.1;

0 indystry 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 of\improvement actions.

Effectiveness
measurements

Organization's
needs and
business goals

Identify’ and prioritize Prioritized

improvement
areas

Assessment >

results improvement areas

Risks

tndustry norms
and
benchmarks

Figure 3 — ldentifying and prioritizing the improvement areas

54.1.1 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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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.

esses may be:

processes with low process capability level ratings;

specific need of the organization;

processes with missing practices that are needed to enable the process to achieve a process purpose aligned

unbalgnced process attribute ratings within capability levels that are necessary to achieve a specificng

low prpcess attribute ratings across assessed processes that may indicate weakness in specific

categdries (for example low scores at process capability level 2 may show weaknesses in\the Man

b)
The weakn
a)
b)

with a
c)
d)

and S
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process co

Similarly, the process capability level ratings of related processes should be compared.
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lity of process capability ratings across the organizational unit should be evaluated in the lig
htext to identify specific improvement actions.

Improvement act
i to correct any imbalance.

Analyse the organization's needs and improvement goals

ses and their relationships should be analysed in order, to.evaluate which processes have dire

rovement goals identified in the process improvement\programme plan. Specific relationships

esses should be considered in order to identify progesses which should be addressed togethg

rovement goals. In this way, a priority list of processes to be improved may be derived. The prog
low process capability level ratings may provide-the best opportunity for improvement.

Analyse effectiveness measurements

ns with previous experience in process improvement may already have effectiveness measur
re these are related to the existingyorganization's needs and derived improvement goals, it may
Analyse the risks in not achieving improvement goals

on the organizations' needs and business goals of failing to achieve improvement goals s
h order to understand the urgency and to set the priority of improvement initiatives. The risk ang
ts on prioritizing-improvement areas and will help to gain commitment and funding to carry

nt actions as ‘heeded.

Analyserisks of improvement action failure

ne current measurements to get a“better understanding of what improvement is needed (see 7.3).

ped;

process
agement

ht of the

ons may

Ct impact
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r to fulfil
esses in

ement in
be worth

hould be
lysis will
out the

The poten

|aI nsks of fallure of an |mpr0vement actlon should be analysed |n order to support the de

nition of
may be

related to specific organlzatlonal issues, to specific time frames to cultural issues, to commltment or to funding
issues. More precisely the risks may derive from:

O

O

O

existing schedule constraints;
existing psychological or cultural barriers, possibly derived from previous experiences;

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 progesses or projects to be either included or excluded in the improvement initiative.
5.4.2 Define specific improvement goals and set targets

Targets for improvement should be quantified for each priority area. These may be-either target values for process
effectiveness, or target capability profiles, or combinations of the two. They/Sheuld be set in the [ight of the
organizition's needs, using the approach outlined in 7.3. This will typically reqaire the iteration of a numlper of steps
until a s¢t of targets has been identified which meets the organization's needs; which can be objectively|measured,
and whigh can reasonably be achieved. The key steps are:

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

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

c) to st appropriate target values for these metrics, taking due account of risks.
For definitions of goals, metrics and targets, see clause 7.3.4.

More mpture organizations, and those whichthave already made use of this methodology during previous
improvement cycles, may already have estahlished 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 sadtting capability levels as targéts for processes, the following points should be considered:

O it ig desirable for related” processes to be at the same capability level, unless there are |[over-riding
congiderations;

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

5.4.3 Periveaction plan

A set of petions to improve software processes should be developed. Such actions, taken together, should meet the
process goals and quantified targets set in the previous Step (see 7.3). Possible improvement actions may interact,
support each other or work against each other: such effects should be analysed. Care should be taken to select 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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or the Base Practices and Management Practices of Part 5, as a basis for improvement actions;

c)

provide suitable measurements);

d) evalua
e)

f)  identif

te initial estimates of costs and benefits, schedule and risks for the proposed actions;

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

recruitment and training needs.

ISO/IEC

use the indicators of process performance and process capability in the compatible process model being used,

define success criteria for each action and how progress will be measured (the metrics used to set the targets

The set of

O improy

0 respor

initial 6

chang

The action
process in
improveme
improveme
implementi

5.5 Impler

The updats
process. In
updated pr

In general
process im
described
improveme

a) selecti
b)

<)

prepa

monitd

risks t products and to the organization if actions are taken or not taken and the implications for any

implementing:the process improvement actions according to the process improvement project plan;

hgreed actions should be documented as an action plan containing the following information:
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stimates of costs, benefits and schedule (detailed estimates are made at 5:5.2 below);

ES.

plan is a tactical plan, developed to meet the organization's rneeds, which should be integrated
provement programme plan (originally developed at a strategic level during step 5.2). The
nt programme plan should be reviewed at this point and“updated if necessary. The updated
nt programme plan should be approved by management to ensure that the organization is com
ng it.
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d process improvement programme plan, is'implemented in order to improve the organization's
nplementation may be simple or complex depending on the contents of the action plan includ
hcess improvement programme planiand the characteristics of the organization.

several process improvement. projects will be initiated, each concerned with implementing one
provement actions. Such_projects will often not only cover initial implementation of improver

n this section, but the subsequent steps 5.6 and 5.7. Four main tasks are involved in each
nt project:

ng the operational . approach to implementation;

ng and agreeing the process improvement project plan (a detailed implementation plan);
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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.

552 De

A process i

12

tailed implementation planning

mprovement project plan should be developed, including the following:
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O the objectives of the process improvement project;

O adescription of the approach to implementation;

O the organization and responsibilities;

0 the time schedule and resources;

O risk management, including assessment, monitoring and mitigation;

0 monitaring policy:

O spefification of success criteria, including process goals and improvement targets.

The progess improvement project may need to carry out a deeper analysis of improvement opportunitigs than that
already ¢arried out in step 5.4. Where appropriate, the plan should include:

O further collection and analysis of data to establish the underlying causes of unsatisfactory current effectiveness
medsurements and process profiles;

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

0 arrangements to capture cost and resource usage data, for instance\if it is desired to carry out ¢ost-benefit
anajysis.

Those implementing the actions and those affected by them should’be involved, or be consulted, while|developing
the planjand in evaluating alternatives, in order to draw on their'expertise and to enlist their cooperation.

5.5.3 |mplementing improvement actions

It is critical for successful improvement that due agcount is taken of human and cultural factors. In particular the
following should be considered:

a) how management can give support and.leadership (see 6.1);
b) whdt changes may be needed in valués, attitudes and behaviour (see 6.2);
c) how to establish commitmentito goals and targets (see 6.3);

d) how to foster open communication and teamwork, including implications for organizational stryctures and
reporting lines (see 6:4);

e) whgther changes-are needed to recognition and reward systems (see 6.5);
f)  whgt education and training is required (see 6.6).

5.5.4 Monitoring the process improvement project

The process improvement project should be monitored by the organization's management against the process
improvement project plan in order to:

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

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

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

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

Records should be kept for use both to confirm the improvements (see 5.6) , and to improve the process of process

improveme

nt (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 ve been
deliverled,;

O confirm that the desired organizational culture has been established;

O re-evaluate risks associated with the improved process;

O re-evajuate costs and benefits.

Managemgnt should be involved both to approve the results and to evaluate whethér.the organization's neg¢ds have

been met. |f, after improvement actions have been taken, measurements show that process goals and impr

targets ha
returning td
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an appropriate earlier step.

brovement targets

asurements of process effectiveness should be used™to confirm achievement of process effeq
b 7.3). The possibility of having introduced desirable.or'undesirable side effects should be investi

rocess assessment should be used to confirm*achievement of targets expressed as process (¢
scope of this re-assessment should be related to the scope of the initial assessment. The sco
the processes affected by the improvement-actions, particularly where these had a narrow focug
brovement projects were undertakenshowever, consideration should be given to a re-asses
b to check for potential side-effects atising from the parallel improvement actions.

janizational culture

without undesirable side-effects.
Levaluate risks

yation should te-evaluate the risks of using the improved process to confirm that they remain ac
rmine what further actions are required if they are not.

Levaluate cost-benefit

ovement
Ctivity by

tiveness
gated.

apability
pe might
. Where
sment of

bf the improvements on organizational culture should be reviewed to establish that desired changes have

ceptable,

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

5.7 Sustai

n 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
properly documented and approved);

c) whgreducation and raining are necessary,
d) whgn 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 capapility levels
andfor effectiveness measures - see 7.3).

5.8 Monitor performance

The performance of the organization's software process should be confinuously monitored, and new process
improvement projects should be selected and implemented as parthof a continuing process inpprovement
programpme, since additional improvements are always possible.

5.8.1 Monitoring performance of the software process

The performance of the organization's software process_should be monitored as it evolves over| time. The
effectivepess and conformance measures used for thissshould be chosen to suit the organization's |needs and
businesg goals (see 7.3). Management should regutlarly review their continuing suitability. The rlsks to the
organizgtion and its products from using the softwar&process should also be monitored and action takien as risks
materialize or become unacceptable.

5.8.2 Reviewing the process improvement\programme
The progess improvement programme, should be reviewed regularly by management to ensure that:

0 both the improvement programme and individual improvement projects, including their goals and targets,
remgin appropriate to the organization's needs;

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

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

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

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

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.

15
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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 prioritizing

improvement actions.

6.1 Management responsibility and leadership

in less mature organizations. Largely concerned with meeting project commitments in the short term
managemgnt may pay little attention to process improvement benefits, which tend tobe medium to long t

and improvement actions on the projects to which they are applied.

Process agsessment can identify areas of weakness in management respensibility and leadership as being
the softwate process in general. An appropriate response is to raiseythe awareness amongst senior an
managers [of importance of software and software process impfovement, possibly through training ir
Furthermotle, analysis may suggest the need to change theyrole of middle management. Instilling t

igh degree

izational
ovement
e of how

rticularly
, middle
erm, and

counter
activities

a risk to
d middle
itiatives.
pamwork

principles and placing the emphasis on communication could ‘change the relationship between middle njanagers

and develgpment teams from enforcement to facilitation,%and from imposing ideas to helping teams devd
own ideas] The management approach should take account of the specific characteristics of software
software development work. Software production, *requiring educated staff and high intellectual enga
provides bétter results in a cooperative environment:

6.2 Value$, attitudes and behaviour

Effective process improvement often-implies a new set of shared values, attitudes and behaviour, wh
include:

O focusipg attention on both.external and internal customer satisfaction;
O targeting employee satisfaction by establishing an appropriate recognition system (see 6.5);
O involvipg the entire software supply chain in process improvement, from suppliers to customers;

O demorjstrating management commitment, leadership and involvement by communicating purpose and

lop their
staff and
\gement,

ich may

poals;

00 emphasizing process Improvement as a part of everyone's Job and helping everybody t0 gain an under
of how 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;

standing

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
measures), or a combination of both. Less mature organizations are likely to emphasize the former and more

oraanizatione-tha lattar Industrny hanchmarks can ha ticad as 3 rafaranca to cat annropriate im
mature FgatiatohisS—tHe—tatte—hRausSty-—heRchiat«S—tahi-—PBe-dsSeaas—a+feteren t e pPpropHat ....prOVement

goals.

Staff m
measurg

ptivation to achieve these goals will be strengthened if progress is made visible\throy
ment. Furthermore, the goals have to be understandable, challenging and pertinent. Strategies|

improvement goals should be understood and accepted by everyone. Goals should be reviewed regular

reflect a

6.4 Con

'y change in the organization's needs.

munication and teamwork

When anpalysing assessment results it is important to look for organizational,\lahguage, and personal b

are caus
softwareg
to perfori

ing a lack of communication and teamwork, thereby interfering with'the effectiveness and effici
process. Communication and teamwork require trust and skills._Good teamwork skills improv
M activities with the high degree of parallel work typical of software projects. Training should be

as ame

Before

ns of improving the quality and effectiveness of teamwork,skills.

nducting an assessment, agreement should be reached over ownership and confidentiality of

and othe¢r information gathered during the assessment,.This will help to build the necessary trust f
process [improvement. It is important that the individuals.and groups responsible for the processes whic
assessefl understand that the objective is to improve the'processes, and not to assign blame to individuals. It is also

necess
recomm
from the

6.5 Rec

The rec
success
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y to communicate and discuss the assessment findings with the assessees before fin
bndations. Unless this is done, individuals,or groups may reject the findings, and may resist char
findings, thereby jeopardizing the out¢ome.

ognition
bgnition process and reward system may help to encourage attitudes and behaviour ne

ul process improvement (see 6.2). The definition of an appropriate recognition and rewa
nt with the effort needed to achieve the improvement goals, should therefore be considered wh¢

gh regular
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arriers that
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b the ability
considered

the results
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improvement actions (see'5.4). The reward system should be designed in such a manner that it recogfizes group
performance and teamwork and avoids promoting destructive internal competition.

6.6 Education andtraining

On-going education and training are essential for everyone. Education and training programmes are i
creating jand,maintaining an environment where process improvement can flourish.

mportant in

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.

7 Management

The full potential of software process improvement can only be realized when applied and coordinated within a
structured framework. This requires software process improvement to be organized, planned, and measured, and

all process
changes w

7.1 Organ

[fmproverment activities to e Subject to Taragement Teview. s very untikety that permarerntp

Il result without consideration of the managerial implications of software process improvement;

zing for process improvement

ng-term

For softwafe process improvement to be performed effectively, the entire organization should be involyed. The

general orpanizational principles for quality improvement described in 1ISO 9004-4 apply to software|process

improvement.

Responsibllities for process improvement activities are divided between different reles' of:

O senior[management;

00 procegs improvement programme;

0 procegs improvement projects;

0 procegs owners; and

O organigational units.

Note that i real organizations these responsibilities wilkbe allocated across the actual management structures and

individuals] in many organizations (particularly smallones), the responsibilities of different roles may be combined in

the same individual. The differing responsibilities @re reviewed below.

7.1.1  Sehior management

Senior manjagement involvement is needed to translate the broad understanding of the needs and businesq goals of

the organization into the investmentun software process improvement, and to provide the necessary conpmitment

and decisign making.

The resporjsibilities of senior management include:

O defining the missiony objectives and needs of the organization (input to step 5.1);

O preparnng thexbusiness plan, including software process improvement goals, resource estimates and time
scales

0 approvingtheprocessimprovementprogrammeplan{see-52-and-5-4)

O assigning responsibilities for process improvement projects;

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

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

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

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

business (see 5.8);
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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:

organizational units involved (see 5.4);

participating in development of process improvement project’)plans with those responsible

preparing and updating the process improvement project plan in consultation with the owner of the

and effectiveness measurements;
uating measurement results;

ng software process improvement targets, and agreeing these with the praoecess owng
tifying improvement actions and gaining the agreement of the process owner and the organizs
Ived (see 5.4);

ing the project leader for each process improvement project;

ovement project, the process owners and the organizational units involved (see 5.5);
itoring the progress of improvement projects towardsctheir targets (see 5.5);

pborting continuation of software process improvement (see 5.8);

bwing the software process improvement process itself in the light of the lessons learned(see 5.4
Process improvement project management
improvement actions defined by the process improvement programme management and appr(
owners will be managed as improvement projects by applying a general project managemen
ment projects are managed’ by a project leader named by the process improvement

ment.

improvement projectimanagement responsibilities are:

mproved and representatives of the organizational units involved (5.5);

lining-the approval of the process owners for the process improvement project plan and the chal
esses’(5.5);

blishing systematic software process measurements including both software process assessments (see

r and the

tional units

for each

ved by the
approach.
brogramme

process to

hges to the

acquiring sufficient physical and human resources for implementing the process improvement project plan

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);

O ests

5.3)
0 eva
0 sett
O ider

invd
O nan
O

imp
O mor
0 sup
O revi
7.1.3
Process
process
Improve
manage
Process
0

bei
O obtd

pro
0

(5.5);
O
O
O

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

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.

Responsibilities of a process owner include:

O providing information and measurements on the current process status (see 5.3);
O identifying what external customers and internal personnel need from their direct supplier;

O promoting awareness and collaborative communication between internal users and external customgrs about
the improvement action;

O suppoft for planning of the process improvement programme and process imprevement projects (seq 5.4 and
5.5);

O approying the process improvement project plans;

O participating in improvement activities (see 5.5);

O monitdring and confirming the improvement results (see 5.5).
7.1.5 Ro]e of the organizational unit

The processes and practices within an organizational unit~are the targets of software process improvement. The
staff of the organizational unit will be affected by the“changes and so it is important to engage them in the
improvemgnt activities. Their opinions and viewpoints should be considered when planning the improvements so
they can provide useful feedback on the results of;the improvement.

Responsibilities within the organizational unitSyinvolved in software process improvement include:

O collecting measurements on thepractices/processes instantiated within the organizational unit (this|includes
participation in assessments (see 5.3));

O implementing improvementiactions on the organizational unit's processes (see 5.5);
O monitdring progress of improvement actions (see 5.5).

7.2 Planning for process improvement

The planning.of-a’software process improvement programme is an iterative activity that extends for the entLre life of
the programni€, starting from the definition of improvement goals and continuing through all phases of the
improvement cycle.

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
preliminary improvement planning in the business plan are firstly to align improvement with the organization's needs
and busi ilabili i j success of

the org@nization's improvement strategy. At this level, process improvement programme planfing is the
responsipility of the organization's senior management.

Softwarg process improvement goals and constraints (time and resources) stated in the business plan should be
considerjed when:

O examining the organizational needs (see 5.1);

O defiping 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).

7.2.2  Process improvement programme plan

The progess improvement programme plan is the decument that addresses the entire process improvement
programme defined to meet the goals stated in thebusiness plan. It controls continuous improvemept activities
throughqut the organization, and can be maintained through more than one improvement cycle. The process
improvement programme plan will be owned bysthe process improvement programme management (7.1.R).

Due to is nature, the process improvemeft programme plan is an evolving document that is updated through three
main stages as:

a) a preliminary process improvement programme plan;
b) the ppdated process improvement programme plan itself;
c) the pngoing process.improvement programme plan.

When a|process(improvement programme is initiated, the improvement areas, actions and related risKs, together
with a budget-and time schedule are identified and defined in a preliminary version of the process ir’v[:rovement

programme’ plan (as a result of step 5.2). This information will be revised after the process assessment, based on
the assgssment findings (see 5.4). The plan is then completed with the target profile, gap analysis information and
possibly with current and target effectiveness measurements. Resource budget and schedule are revised. The
overall organization for the process improvement programme is defined. The plan will also include a risk evaluation
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
several separate improvement projects. Each identified improvement project will be planned and the results are

documented as process improvement project plans

Typically pfocess improvement projects are unique and innovative efforts for the organization that may-fequire new

types of rgsources and the adoption of new viewpoints. The human inertia of the organization, may rehder the

project mofe difficult to carry out. Therefore, process improvement projects often involve higherrisks than| projects

that are repetitive in nature. As risks are situational and exist in different forms in different improvement|steps or

activities, g careful and detailed risk analysis should be performed in each step of each projéect:

Risk analygis at this stage includes reviewing and updating the risk descriptions and mijtigation strategies ingluded in

the procegs improvement programme plan. All process improvement project”plans should be prepared in

consultatioh with appropriate people at the appropriate level in the organization{and with suppliers and clyistomers

of the orggnization (see 7.1). Involving everyone greatly increases the opportunities for improvement|and the

chances of|success.

Typically a|process improvement project plan should contain:

a) a detalled definition of the objectives and scope of the improvement action to maintain traceability with respect
to the fequirements defined in the process improvement programme plan;

b) a detalled and concrete description of the improvementtesults to be attained in the project;

c) adetalled time schedule and work breakdown structure;

d) a detalled resource estimate;

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

7.3 Measyring process improvement

The role gf measurements s, crucial in software process improvement. Measurements are needed [to show

quantitativgly the current status’of processes and practices against a general understanding of software engineering

best practi¢es, and to show to what extent software processes are effective in achieving the organizationfs needs

and businelss goals.

Best practiges provide a general model of the software industry but cannot directly reflect specific charactgristics of

a single o1ganization. Each organization has its own specific needs and business goals that will influgence the

selection ot industry best practice for use in improvement.

Process effectiveness measures, and process attribute and capability level ratings address 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.

The assessment, however, will be conducted with a compatible assessment model which contains more detail than

the refe

performe
attribute
alone.

The info
andtos
be attair
for the p

Once thé

(see 5.6).

7.3.2
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model.
their pro

Effective
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support

Effective
effective
some cg
measure
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7.3.3

Capabili
softwareg

quantify
number

For inst3

rence model in nart 2 In narticular_the assessment model will contain _sets of indicators
T T 7

ince and process capability. These indicators, and the record of the evidence supporting*t
ratings, provides a much richer picture of the implemented practices than the process-attrik

mation gained from the assessment allows an organization to understand the current‘state of its
bt improvement targets expressed quantitatively as process capability levels and‘process attribut
ed for individual processes. This information may either strengthen the initial improvement gg
ocess improvement programme, or cause them to be revised.

e improvements have been implemented (see 5.5), their effects may. be)confirmed through a reg

Fffectiveness measures

ssment provides ratings based on defined purpose statements of a model compatible with th
The ratings are judged against process context. However, businesses may define different f
Cess goals. Therefore, measures of process effectiveness may also be needed.

ness measures address the extent to which the software process achieves goals derived direg
of the specific circumstances, needs, and\business goals of the organization. Effectivenesg
he choice of processes to be improved and‘the monitoring of improvement results.

ness measures are usually defined\based on the characteristics of process output. As an e
hess of a planning process mayxhe related to its efficiency, its accuracy, its reliability or its repg

will differ between differentierganizations. Whichever one is chosen, however, its value may bd
pared to a target value orthreshold as a means of measuring improvement.

How to use process-attribute ratings and effectiveness measures

y levels, based. on process attribute ratings, and effectiveness measures may be used togethe

process improvement. An improvement goal might be stated and effectiveness measures i
the goal!_Process attribute ratings from an assessment may provide the analytical information
Df areas for improvement which together would support the achievement of the stated goal.

of process
he process
ute ratings

processes
e ratings to
als defined

ssessment
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riorities for

tly from an
measures

ample, the
atability, or

mbination of these. Since organizations have unique circumstances and needs, the choice of effectiveness

P measured

to support
dentified to
o identify a

nce, considering example 1 in Annex A, it can be seen that the goal of obtaining a large mark

pt share for

an innovative product might be achieved by reducing the time to market, or improving product quality or both.
Reducing time to market can be achieved by establishing reuse in the software organization, and 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.

\my
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Software process
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Software process P

Software process
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are used to validate
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are designed
to achieve

start with Software process
improvement

actions

Figure 4 — Process measurement framework
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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

ISO/IEC TR 15504-

7:1998(E)

part of the

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

The software process improvement result

improvement action;

is the value of a software process metric after taking

process improvement action.

When ucing the framework to measure r\:ar\qhilihjl levels:
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is the value of a software process metric before implementing

a software

software process goal corresponds to the purpose statement of the process in ISO/IEC TR-1550
software process metric corresponds to the rating mechanism defined in ISO/IEC TR 15504-2;
Current measurements, targets and results are expressed as process capability level ratings.

ing this framework to measure effectiveness, the organization should:

alyse its circumstances and needs, to identify and define a set of qualitative goals for its over

r
t

spond to single processes and individual or team responsibilities. Note that each goal applies t
e organization's overall software process: this may be a single process in the process model
the reference model, or several related processes, or evern a single practice;

v|se an appropriate way to measure whether each software process goal has been achieved. Thi
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hll software

ess. Software process goals should be chosen to have the most.difect and critical impact on meeting the
org%nization's needs which is possible when the general goals( are further decomposed and
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a software process metric. It may be necessary toiterate between the definition of goals and metrics until
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Efactory metrics are found to measure the achievement of each qualitative goal;

e|the software process metrics to express:a software process target for each defined software pr
spftware process target is a numerical’value quantifying the extent to which the goal is achie
oken to meet the organization's needs. Its value may be better than the current value for the
h case it is a target for improvement), or it may be the same as the current value (in which
dy-state constraint on improvement), or in some cases it may be worse than the current va
iously incorrectly set targets,

Igct software process.improvement actions, which taken together as a package are designed to
nmplete set of software process targets. In general, many actions may affect achievement of each

each action may affect the achievement of several targets;

motj
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ajnst thetargets as appropriate;
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The organization will normally use a mixture of effectiveness measures and capability levels to 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 areasonable balance between opportunity for improvement and risk to the organization is maintained;

O the regults of the review are fed into the next planning cycle.

Appropriatg actions should be taken where any discrepancies have been identified.
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Annex A
(informative)
Application of the process measurement framework
Al EIvView

Section .3 explains how to use process measures for improvement. The following table gives exampleg

process |measurement framework can be applied.

Table A.1 — Use of process measurement framework

of how the

Organization Software Software Software Software Softwarg
needs process goals process process process tar gets process fesults
capabilit y effectiveness
metrics metrics
Example |1

Obtain a |arge
market share for
an innovative
product t 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
to'delivery

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

All procefsses at
desired gapability
level.

additiona 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
Improve quality in | 1SO 900% Capability level of | Number of post Capability levels All procefsses at
order to ipcrease compliance processes which delivery defects necessary to desired gapability
market share. map to 1SO 9001. achieve ISO 9001. | levels.
Compliafpce to
1ISO 9001
checkilist
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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(informative)

Application of the improvement methodology

ISO/IEC
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MovieView
improveme
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gduction

ble below follows the 8-step model described in clause 5, and shows how to use“the
bnt framework in figure 4 as part of this model. Of necessity, some of the detail S, omitted
bps of the process and measurement should be clear. The example describes thewhole proc
Ecussion of the process measurement framework within the description of the process steps.

bp 1. Examine the needs of the organization (see 5.1)

h quality assurance personnel provide independent review-0f all products, defective products ha
and unhappy customers have called the company to 4eport problems. The company needs t
bliminate defects which affect customer satisfaction.

e company's products or understanding of the’company vision. As a first step, she wrote a d
the mission of the company, goals for .allNaspects of the way the company wants to do H
s for the content and quality of the praducts, and the type of work environment to be supplig
Mandé organized a series of meetings first with the executives and then with the entire staff to
5 the content of this document.

rked with all executives to build their awareness of the possibilities for growth and profit
5, and help them to see“their part in the future of the company. She knew a software
nt programme was instrumental in improving the quality of their products: it was not er
e solely on finding defective products before the customer saw them. Working with groups of en
nd the problems, & simple qualitative software process goal was defined:

prove our ways’of developing and upgrading software so that we can produce software prod
/er defects at-no higher cost or length of time to market.”

bp 2;~ Initiate process improvement (see 5.2)

ai darctand th for nracic ta ot o raliahls ety

process
but the
ess, and

5 is a medium-sized company which produces interactive multimedia software for PCs. Unfoftunately,

e been
b reduce

anaging Director, Mandé Taylor, realized the employees had no sense of personal contributipn to the

pocument
usiness,
ed for all
illustrate

ability in
process
ough to
hployees

Licts with

llln
fey
B.2.2 Sté
Mandé imn

hodiatalbh s on anond fo o—data ralin n a nf tho cLirrant ctntiic
TCOUTTtCTy OOt TotooU e TTCC U TOT Pretiot—uata o gt o e aidic—PretorC— Ot~ Cut Tt ottt ST

First she

asked the executives to prepare a report containing information on the number and types of error for each family 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 ppint, Mandé had two major problems:

a) sheldid not know where the defects were actually generated and consequently which parts “of the software
progess to improve;

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

Knowind that a plan was needed to make the improvement effort cost-effective, Mandé decided tp chair the
improvement team herself and make the preparation of an overall process improvement programme plan the first
priority for the team.

A prelim|nary version of the process improvement programme plan addréssed the following:

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

O Where should improvement efforts be directed?

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

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

0 What historical information exisis that might help in understanding the current problems, and where
impfovements are most needed?

0 What methods of communication and review will enable every employee to understand the progress in
impfovements, 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?
0 What are the-eharacteristics that may need to change for improvements to happen and persist over {ime?

As a stgrting, point for the improvement programme it was decided to undertake a process assessmgnt to get a

1B+ £ 4l + S +1
better piCtare-orthe—tufréentSsitaaton:

B.2.3 Step 3: Prepare for and conduct 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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