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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the speC|aI|zed system for worldwide standardlzatlon National bodles that are members of ISO or IEC
the
respegdtive organization to deal with particular fields of technical activity. ISO and IEC technlcal comnmiitfees
collabgrate in fields of mutual interest. Other international organizations, governmental and non-governmentdl, in
liaison|with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/EC JTC 1.

The main task of technical committees is to prepare International Standards, but in exceptional circumstances a
techni¢al committee may propose the publication of a Technical Report of one of the following types :

O type 1, when the required support cannot be obtained for the publication of an International Standard, degpite
regpeated efforts ;

O type 2, when the subject is still under technical development or where for_any other reason there is the future
byt not immediate possibility of an agreement on an International Standard ;

O type 3, where a technical committee has collected data of a different kind from that which is normally publighed
asg an International Standard (“state of the art”, for example).

Techn|cal Reports of types 1 and 2 are subject to review within three years of publication, to decide whether they
can b¢ transformed into International Standards. Technical Reports of type 3 do not necessarily have tg be
reviewied until the data they provide are considered to be\no longer valid or useful.

ISO/IHC TR 15504-5, which is a Technical Report-ef type 2, was prepared by Joint Technical Committee ISOJIEC
JTC 1] Information technology, Subcommittee SC2, Software engineering.

ISO/IHC TR 15504 consists of the following” parts, under the general title Information technology — Software
procegs assessment:

— Part 1: Concepts and introductory guide
hrt 2: A reference model for' processes and process capability
art 3: Performing an'aSsessment

hrt 4: Guide to gerforming assessments

hrt 6: Guide to competency of assessors

hrt 7+.Guide for use in process improvement

P
P
P

— Part 5: An assessment model and indicator guidance
P
P
P&

o VP S I H
It O. UUIU(:' lUl usc IlI u(:'t(:'llllll IIlIy DUP’JIIC'I HMTULCOoS bapaumfy

— Part 9: Vocabulary

Annexes A to E of this part of ISO/IEC TR 15504 are for information only.
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This part of ISO/IEC TR 15504 provides an example of assessment model for supporting process assessment. It
also contains guidance of good software engineering practices to be considered when interpreting the intent of the
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regdirements of ISO/IEC TR 15504-2 may be used in a conformant assessment.

Wi

O

thin this part of ISO/IEC TR 15504 :

assessment model. These indicators may also be used when performing a process improvement progra
evaluate and select an assessment model, method, methodology or tools.

ntegral part of conducting an assessment is to use a model constructed for that purpose, compatible w
rence model defined in ISO/IEC TR 15504-2. The reference model cannot be used alone*as the b3
Hucting reliable and consistent assessments of process capability since the level of detail/is not sufficien
Criptions of process purpose and capability attributes in the reference model need\to’ be supported

a reliable method, consistent and repeatable ratings of process capability will be possible.

odies the core characteristics that could be expected of any compatible assessment model. Use
bssment model is not required to meet the requirements of this ISOAEC TR 15504; other models meet

clause 4 provides a detailed description of the structure, and key components of the assessment model;

clause 5 uses the definitions from ISO/IEC TR 15504-2, categorizing processes into 3 life cycle pj
groupings, five process categories and describing each process in terms of its purpose. It expands
definitions by including a set of base practices/for each process. Annex A is directly linked to this claug

process. Annex C is also linked directly to;annex A as it defines the work product characteristics;

clause 6 repeats the definitions of-the capability levels and process attributes from ISO/IEC TR 155044
describe the capability of processes. It expands these definitions through the inclusion of sets of manag
practices for each attribute..Annex B is directly linked to this clause as it completes the work of d
indicators of process capability by associating practice performance characteristics and, resourg
infrastructure characteristics to each management practices;

clause 7 contains‘a-declaration that the assessment model is compatible with the reference model ar
meets the requirements defined in ISO/IEC TR 15504-2;

annex A contains the input and output work products associated with each process in this assessment m

annex,B contains the process performance, resources and infrastructure characteristics and related pro
asSeciated with each management practice;

ned in

ith the
sis for
t. The
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prehensive set of indicators of process performance and process capability. Used/in this way, in conjlinction

assessment model is compatible with the reference model described in ISO/IEC TR 15504-2. As an example, it
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continues the work of defining indicators of process performance by associating work products with each
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annex C contains the characteristics for each work product;
annex D contains a style guide for defining base practices;
annex E contains a style guide for defining management practices;

the Bibliography contains a list of informative references.

exes A to E of this part of ISO/IEC TR 15504 are for information only.
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Information technology — Software process assessment —

Part 5:
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part of ISO/IEC TR 15504 :

defines an example of assessment model that meets the requirements of ISOAEC TR 15504 and that sy
the performance of an assessment by providing indicators for guidance ‘0Qvthe interpretation of the p
purposes and process attributes defined in ISO/IEC TR 15504-2;

provides guidance, by example, on the definition, selection and use-0f assessment indicators.

model meeting the requirements of ISO/IEC TR 15504-2 may be used for assessment. Different modq
hods may be needed to address differing business. needs. The assessment model in this [
IEC TR 15504 is provided as an example of a compatiblemodel.

ess attributes. The set of indicators included in\ this part of ISO/IEC TR 15504 is not intended to be
e assessment should be selected, and possibly augmented with additional indicators.

providing the assessment model, thistpart of ISO/IEC TR 15504 is directed at assessment sponso
petent assessors who wish to seleeta model, and associated method, for assessment (for either ca

rmination or process improvement). Additionally it may be of use to model developers in the constructi
patible model, by providing examples of good software engineering practice.

Normative references

following normative documents contain provisions which, through reference in this text, constitute provis|
part of ISOAEE TR 15504. For dated references, subsequent amendments to, or revisions of, any of
ications de not apply. However, parties to agreements based on this part of ISO/IEC TR 15504 are enco

vestigate the possibility of applying the most recent editions of the normative documents indicated beld

Ntain registers of currently valid International Standards.

pports
rocess

Is and
art of

indicators are used as guides in collecting the objective evidence that enables an assessor to assign ratings to

an all
scope

rs and
pability
bn of a

ons of

these
iraged
w. For

hted references, the latest edition of the normative document referred to applies. Members of ISO and IEC

ISO/IEC TR 15504-2:1998, Information technology — Software process assessment — Part 2: A reference model
for processes and process capability.

ISO

/IEC TR 15504-9:1998, Information technology — Software process assessment — Part 9: Vocabulary.

3 Terms and definitions

For the purposes of this part of ISO/IEC TR 15504, the terms and definitions given in ISO/IEC TR 15504-9 and the
following definitions apply.
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3.1
attribute indicator

an assessment indicator that supports the judgement of the extent of achievement of a specific process attribute

3.2

base practice

a software engineering or management activity that, when consistently performed, contributes to achieve the
purpose of a particular process

3.3
management practice
a marjagement activity or task that addresses the implementation or institutionalisation of a specific_pro¢ess
attribute

3.4

tailorefl process
a defirled process developed by tailoring a standard process definition.

4 Overview of the exemplar assessment model

4.1 Inptroduction
This part of ISO/IEC TR 15504 provides an exemplar assessment model that includes examples of appropfiate
indicators.

The r¢ference model defined in ISO/IEC TR 15504-2 provides:a common basis for performing assessments of
softwafre process capability, allowing for the reporting of results\using a common rating scale.

The rg¢ference model defines a two-dimensional model~of process capability. In one dimension, the prog¢ess
dimension, the processes associated with software, afe: defined and classified into five process categories. In the
second@l dimension, the capability dimension, a series, of process attributes grouped into capability levels are defihed.
The process attributes provide the measurable ¢haracteristics of process capability.

The rgference model cannot be used alone-as the basis for conducting reliable and consistent assessments of
procegs capability since the level of detail provided is not sufficient. The descriptions of process purpose [and
procegs attributes in the reference model need to be supported with comprehensive sets of indicators of prog¢ess
performance and capability.

The exemplar assessment model defined in this part of ISO/IEC TR 15504 is based upon and is compatible with the
referece model, and can be)Used as the basis for conducting an assessment of software process capability.

REFERENCE MODEL
(Part 2)

ASSESSMENT MODEL
(Part 5)

Assessment Methods
(out of the scope of ISO/IEC 15504)

Figure 1 — The relationship between the reference model,
the assessment model, and assessment methods
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In order to meet the requirements of ISO/IEC TR 15504, a documented process supporting the requirements of
ISO/IEC TR 15504-3 is also required. This need may be met, for example, by the adoption of a supportive method
for conducting assessments (see Figure 1). The definition of an example method is outside the scope of this part of
ISO/IEC TR 15504.

4.2 Structure of the assessment model

This clause describes the structure of the model and its key components. Clause 5, together with its associated
annexes A and C, describes the components of the process dimension and clause 6, with its associated annex B,
desgribes the components of the capability dimension. Clause 7 provides a demonstration of compatibility-that fully
megts the requirements of ISO/IEC TR 15504-2.

The| basic structure of this assessment model is identical to that of the reference madel defined in
ISOfIEC TR 15504-2. There is a one to one correspondence between the process categories,-processes, purpose
statements, process capability levels and process attributes of the reference model and those-of this assegsment
model.

ASSESSMENT MODEL
(Part 5)
PROCESS DIMENSION CAPABILITY DIMENSION

Process categories | | REFERENCE Sl ks

Processes MODEL .
F(Jvrv;? ;meggs%f) (Part 2) Process Attributes
Indicators of Assessment Indicators of
process performance: indicators process capability:

Base Practices Management practices

! (Clause 6)
Clause 5 .
(Clause 5) ‘ Practice performance
Work Products chargg:grgtlcs
e Chandt - Resource and
eir Characteristics
(Anrex A @ANnex O) Infrastruc_tu_re
Characteristics
(Annex B)

Figure’2 — Relationship between the reference model and the assessment model

Thig assessment model expands the reference model by adding the definition and use of assessment indjcators
(seg¢ Figurer2). Assessment indicators are defined to support an assessor’s judgement of the performange and
capability. of an implemented process.

4.2.1 Indicators of process performance — the process dimension

Base practices, input and output work products and their associated characteristics relate to the processes defined
in the process dimension of the reference model, and are chosen to explicitly address the achievement of the
defined process purpose.

The base practices and work products are indicators of a level 1 process performance. The presence of the work
products with the existence of the characteristics of the work products, and evidence of performance of the base
practices, provide objective evidence of the achievement of the purpose of the process.
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4.2.2 Indicators of process capability — the capability dimension

Management practices relate to the process attributes defined in the process capability dimension of the reference
model. Evidence of their effective performance supports the judgement of the degree of achievement of the
attribute. Management practices are the principal indicators of process capability.

Management practices are linked with attribute indicator sets which are:

a) practice performance characteristics that provide guidance on the implementation of the practice;

b) r%ource and infrastructure characteristics that provide mechanisms for assisting in the management.of the
process; and

c) agsociated processes from the process dimension that support the management practice.

The s¢t of management practices is intended to be applicable to all processes in the process’dimension of| the
model| Evidence of the performance of the defined management practices can be derived from the pragtice
performance characteristics. The practice performance characteristics and resource & infrastructure characterigtics
help td establish objective evidence of the extent of achievement of the specified process attribute.

4.3 Brinciples of the assessment model

The agsessment model is based on the principle that the capability of a process can be assessed by demonstrating
the adhievement of process attributes. Each process in the process dimension has a set of associated hase
practides, the performance of which provides an indication of the extent of achievement of the process purppse.
Similafly, each process attribute in the capability dimension has @ set of associated management practices,| the
performance of which provides an indication of the extent of achievement of the attribute in the instantiated process.

The indicators defined in the assessment model represent @ypes of objective evidence that might be found in an
instantiation of a process and therefore could be used to judge achievement of capability.

4.4 The view of process performance — the praeess dimension

The agsessment model groups the processes in‘the process dimension into five process categories, according to
the type of activity they address. The .gfoupings are identical to those in the reference model defined in
ISO/IHC TR 15504-2.

The Clstomer-Supplier process category (CUS) consists of processes that directly impact the customer, sugport
develgpment and transition of the-software to the customer, and provide for the correct operation and use of the
softwae product and/or serviee.

The Epgineering process\category (ENG) consists of processes that directly specify, implement, or maintain the
softwafre product, its r€lation to the system and its customer documentation.

The Syipport precess category (SUP) consists of processes which may be employed by any of the other procegses
(including othersupporting processes) at various points in the software life cycle.

The Mpnagement process category (MAN) consists of processes which contain practices of a generic nature which

The Organization process category (ORG) consists of processes that establish the business goals of the
organization and develop process, product, and resource assets which, when used by the projects in the
organization, will help the organization achieve its business goals.

There are a number of processes associated with each process category. Each process in the assessment model is
described in terms of a purpose statement. These statements contain the unique functional objectives of the
process when instantiated in a particular environment. Satisfying the purpose statements of a process represents
the first step in building a level 1 process capability. The process categories and their associated processes are
described in Clause 5.
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A base practice is an activity that addresses the purpose of a particular process. Consistently performing the base
practices associated with a process will help to consistently achieve its purpose. A coherent set of base practices is
associated with each process in the process dimension.

The base practices are described at an abstract level, identifying "what" should be done without specifying "how".
Implementing only the base practices of a process may be of minimal value and represents only the first step in
building process capability, but the base practices represent the unique, functional activities of the process, even if
that performance is not systematic. Performance of the base practices may be ad hoc, unpredictable, inconsistent,
poorly _planned, and/or result in_products that do not meet their requirements. The performance of a process,
however, produces work products that are at least marginally usable in achieving the purpose of the processifln this
assessment model, each work product has a defined set of characteristics that may be used to assess the) effective
implementation of a process.

Claxse 5 contains a complete description of the base practices. Annex A lists the processes andstheir related work
prodlucts. Annex C lists the key characteristics of the work products.

4.5] The view of process capability — the capability dimension

Evolving process capability is expressed in the assessment model in terms of(process attributes groupgd into
capability levels. The attributes and capability levels are identical to those defineddn the reference model.

Progess attributes are features of a process that can be evaluated on a scale of achievement, providing a mpasure
of the capability of the process. They are applicable to all processes. Eaéh process attribute describes a facef of the
ovefall capability of managing and improving the effectiveness _of‘a process in achieving its purpoge and
confributing to the business goals of the organization.

A capability level is a set of process attribute(s) that work together to provide a major enhancement in the capability
to perform a process. Each level provides a major enhancement of capability in the performance of a procegs. The
levgls constitute a rational way of progressing through impfévement of the capability of any process and are dgefined
in I$O/IEC TR 15504-2.

There are six capability levels in the reference maodel, incorporating nine process attributes.

Levgl O: Incomplete . There is general failuré to attain the purpose of the process. There are little or no| easily
identifiable work products or outputs of the-process.

Levgl 1: Performed . The purpose.of-the process is generally achieved. The achievement may not be rigorously
planined and tracked. Individuals\within the organization recognise that an action should be performed, and there is
gengral agreement that this actjon is performed as and when required. There are identifiable work products [for the
progess, and these testify to\the achievement of the purpose.

Level 2: Managed . The process delivers work products according to specified procedures and is planne¢d and
tracked. Work praeducts conform to specified standards and requirements. The primary distinction frgm the
Performed Levelis that the performance of the process now delivers work products that fulfil expressed |quality
regdirements{wijthin defined timescales and resource needs.

Level 3¢Established . The process is performed and managed using a defined process based upon good sgftware
eng|neering principles. Individual implementations of the process use approved, tailored versions of stgndard,
documented processes 1o achieve the defined process oulcomes. The Tesources necessary 1o establish the
process definition are also in place. The primary distinction from the Managed Level is that the process of the
Established Level is using a defined process that is capable of achieving its defined process outcomes.

Level 4: Predictable . The defined process is performed consistently in practice within defined control limits, to
achieve its defined process goals. Detailed measures of performance are collected and analyzed. This leads to a
guantitative understanding of process capability and an improved ability to predict and manage performance.
Performance is quantitatively managed. The quality of work products is quantitatively known. The primary
distinction from the Established Level is that the defined process is now performed consistently within defined limits
to achieve its defined process outcomes.
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Level 5: Optimizing . Performance of the process is optimized to meet current and future business needs, and the
process achieves repeatability in meeting its defined business goals. Quantitative process effectiveness and
efficiency goals (targets) for performance are established, based on the business goals of the organization.
Continuous process monitoring against these goals is enabled by obtaining quantitative feedback and improvement
is achieved by analysis of the results. Optimizing a process involves piloting innovative ideas and technologies and
changing non-effective processes to meet defined goals or objectives. The primary distinction from the Predictable
Level is that the defined and standard processes now dynamically change and adapt to effectively meet current and
future business goals.

Withinrl‘the assessment model, the measure of capability is based upon the nine process attributes (PA)cefl the
referemce model. Process attributes are used to determine whether a process has reached a given capability) Hach
attribufe measures a particular aspect of the process capability.

At each level there is no ordering between the process attributes; each attribute addresses a specific aspect of the
capabllity level.

The pfocess attributes themselves are evaluated on a four point ordinal scale of achievement, as defined in

ISO/IHC TR 15504-2. They therefore provide insight into the specific aspects of protess capability requiref to
suppoft process improvement and capability determination. The list of process attributes is shown in Table 1.

Table 1 — Capability levels and process attributes

Process Capabilit y Levels
Attribute ID and Process Attribytes
Level 0 : Incom plete process
Level 1 : Performed process
PA 1.1 Process performance
Level 2 : Mana ged\process
PA 2.1 Performance management
PA 2.2 Work product'management
Level 3 xEstablished process
PA 3.1 Process definition
PA 3.2 Rrocess resource
Level 4 : Predictable process
PA 4.1 Measurement
PA 4.2 Process control
Level 5 : O ptimizin g process
PA 5.1 Process change
PA 5.2 Continuous improvement

The mpnagement practices are activities of a generic type, and are intended to be applicable to all processes. They
are dgsigned around the achievement of the principal management functions of planning, organizing, resourgcing
and cqgntrolling. There are usually, but not necessarily, four management practices for each attribute.

Associated with each management practice are practice performance characteristics and associated resource and
infrastructure characteristics that represent the type of evidence that would substantiate judgements of the extent to
which the management practice is performed.

Annex B contains a complete description of the set of indicators of process capability.


https://standardsiso.com/api/?name=d30eb12808d0cb2a10dcf4a78b1ff959

© ISO/IEC

4.6

Use of indicators in rating processes

ISO/IEC TR 15504-5:1999(E)

An indicator is defined as an objective attribute or characteristic of a practice or work product that supports the
judgement of the performance or capability of an implemented process. The assessment indicators, and their
relationship to process performance and process capability, are shown in Figure 3.

The output from a process assessment is a set of process profiles, one for each instance of each process within the
scope of the assessment. Each process profile consists of a set of the process attribute ratings for an assessed
process. Each attribute rating represents a judgement by the assessor of the extent to which the attribute is

ach
of t
evig

The|
an 4
mayf
defi
objsg
set
tos

The
the

Indi
evig
prog

The
perf
evid
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indicators in this model give examples of evidence that an assessor might obtain, or observe, in the co
|ssessment. The evidence obtained in the assessment, through observation of the impleménted process,
ped onto the set of indicators to enable correlation between the implemented process and the pro
hed in this assessment model. These indicators provide guidance for assessors in.accumulating the ned
ctive evidence to support their judgements of capability. They are not intended to\be regarded as a mar
bf check-list to be followed, but as guidance for an assessor in accumulating, the necessary objective e\
ipport they judgement of capability.

evidence obtained should be recorded in a form that clearly identifies the indicators types and classes,
support for the assessor’s judgement can be readily confirmed or verified as required by ISO/IEC TR 155(

Cators are used to confirm that certain practices are performed; having been able to collect possible ol
ence during an assessment. All such evidence comes either'from the examination of work products
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Figure 3 — The relationship between assessment indicators and process capability.


https://standardsiso.com/api/?name=d30eb12808d0cb2a10dcf4a78b1ff959

ISO/IEC TR 15504-5:1999(E) © ISO/IEC

4.7 ldentification
4.7.1 Identification for elements of the assessment model

A nomenclature for practices is defined in order to identify them unambiguously and relate them to the architecture
of the model. The nomenclature for base practices facilitates the identification of process categories, the processes
that belong to each process category, and the base practices that belong to each process. For management
practices, the nomenclature facilitates the identification of capability levels, the process attributes that belong to
each capability level, and the management practices that belong to each process attribute. In software process
assesgments using the assessment model, the nomenclature and identifiers contained in this model should be,used
to iderftify practices referenced as evidence justifying the rating of a process attribute.

Each practice is linked to its parent entity, whether a process or a process attribute, through a numbering schg@me,
based|upon the identifiers for processes and process attributes in the reference model.

Each practice is assigned an identifier consisting of a multi-part alphanumeric code.
For a Ibase practice, the identifier is of the form : PC.PR.BPPN.

For a management practice, the identifier is of the form: MPCL.PA.PN.
Wherg the codes are:

O PC process category identifier

O] PR process number (within the process category)

O BP the text "BP" used to signify Base Practice

O] MP the text "MP" used to signify Management Practice

O CL capability level number

O] PA process attribute number (within the capability level)

O] PN practice number (within the(process or process attribute)

For edample, “ENG.1.3.BP1” denotes‘the base practice number 1 (Develop software architectural design) inf the
procegs category ENG (Engineering) for the process number 1.3 (Develop software design).

Similafly, “MP 2.2.1" denotes_the management practice number 1 (Identify requirements) for the process attripute
numbgr 2 (Work product-management attribute), capability level number 2 (Managed process).

Templates for consfructing definition of new base practices and management practices are given in annex D|and
annex|E respectively.

4.7.2 |Worksproduct identification

Each work product is assigned a sequential number based upon the listing in the table of work product
characteristics in Annex C. Several work products listed are of a generic type (e.g. “Requirement specification
(52)"). Where a specific instantiation of this generic type is included as an indicator, this is shown by the use of
italics to indicate the specific reference (e.g. “Software requirement specification (52)”). Annex C gives a complete
definition of the work product nomenclature.

5 The process dimension

This clause defines the process dimension of the assessment model. The process dimension is directly mapped to
that of the reference model, and adopts the same process definitions and structure given by the reference model.
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three life cycle process groupings are:

The Primary life cycle processes consisting of the process categories Engineering and Customer-Supplier.

The Supporting life cycle processes  consisting of the process category Support.

The Organizational life cycle processes  consisting of the process categories Management and Organization.
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process dimension contains five process categories which are:

5 Customer - Supplier MAN  Management
5 Engineering ORG Organization
P Support

description of each process category includes a characterisation of the processes it contains, followed b
e process names.

individual processes are described in terms of six components as defined in-1SO/IEC TR 15504-2 : P
tifier, Process Name, Process Type, Process Purpose, Process Outcomes.and Process Notes.

fdition the process dimension of the assessment model provides information in the form of

a set of base practices for the process providing a definition ofithe tasks and activities needed to accd
the process purpose and fulfil the process outcomes;

a number of input and output work products associatedqwith each process;

characteristics associated with each work product.

process purposes, outcomes and base practices are included in this clause. The work products associat
processes and work product characteristics are contained in annex A and annex C respectively. The

tices, work products and work product characteristics constitute the set of indicators of process performal

process categories, processes and process type included in the process dimension of the assessment
isted in table 2.

Table 2 — Processes and process categories

Process Category Process

ID Title ID Title and (Type of process)

Primary Life Cycle processes

Ccus Customer Supplier process category

Cus.1 Acquisition (basic)

y a list

foOCess

mplish

pd with
b base
hce.

model

Cus.1.1 Acquisition preparation (component)

Cus.1.2 Supplier selection (component)

Cus.1.3 Supplier Monitoring (component)

Cus.14 Customer Acceptance (component)

Cus.2 Supply (basic)

Cus.3 Requirements Elicitation (new)

Cus.4 Operation (extended)

Cus.4.1 Operational use (extended component)
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Cus.4.2 Customer support (extended component)
ENG Engineering process category

ENG.1 Development (basic)

ENG.1.1 System requirements analysis and design

(component)

ENG.1.2 Software requirements analysis (component)

El\lf‘_’l .’2 Software anign (r‘nmpnnﬂnf)

ENG.1.4 Software construction (component)

ENG.1.5 Software integration (component)

ENG.1.6 Software testing (component)

ENG.1.7 System integration and testing (component)
ENG.2 System and software maintenance (basic)
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Table 2 — Processes and process categories  (continued)
Process Category Process
ID Title ID Title and (Type of process)

Supporting Life Cycle processes

SUP Support process category
SUP.1 Documentation (extended)
SUP.2 Configuration management (basic)
SUP.3 Quality assurance (basic)
SUP.4 Verification (basic)
SUP.5 Validation (basic)
SUP.6 Joint review (basic)
SUP.7 Audit (basic)
SUP.8 Problem resolution (basic)

Organizational Life Cycle processes

MAN Management process category
MAN.1 Management (basic)
MAN.2 Project management (new)
MAN.3 Quality Management (new)
MAN.4 Risk Management (new)
ORG Organization process category
ORG.1 Organizational alignment (new)
ORG.2 Improvement process (basic)
ORG.2.1 Process establishment (component)
ORG.2.2 Process assessment (component)
ORG.2.3 Process improvement (component)
ORG.3 Human resource management (extended)
ORG .4 Infrastructure (basic)
ORG.5 Measurement (New)
ORG.6 Reuse (New)

5.1| Primary-life cycle processes

The| Primary life cycle processes consists of two process categories:

CUS  Customer-Supplier

ENG Engineering
5.1.1 Customer-Supplier Process Category (CUS)

The Customer-Supplier process category consists of processes that directly impact the customer, support
development and transition of the software to the customer, and provide for the correct operation and use of the
software product and/or service.

The processes belonging to the Customer-Supplier process category are:

11
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Cus.1 Acquisition Process
Cus.11 Acquisition Preparation Process
Cus.1.2 Supplier Selection Process
Cus.1.3 Supplier Monitoring Process
Cus.14 Customer Acceptance Process
Cus.2 Supply Process
Cus.3 Requirements Elicitation Process
Cus.4 Operation Process
Cus.4.1 Operational Use Process
Cus.4.2 Customer Support Process

The "customer” can be external to the assessed organisation or internal, in*which no contract is involved

ments for a potential customer.).
CUS.1 Acquisition process
Drocess

stomer. The process begins with the identification of @customer need and ends with the acceptance of
t and/or service needed by the customer. As a result of successful implementation of the process:
quisition needs, goals, acceptance criteria andsacquisition strategies will be defined;

contract will be developed that clearly expresses the expectation, responsibilities and liabilities of both
stomer and the supplier;

product and/or service will be produced that satisfies the customer’s stated need;

e acquisition will be monitored so that specified constraints such as cost, schedule and quality are met;

pplier deliverables will'be accepted.

Practices:

BP1: dentify the need. Identify a need to acquire, develop, or enhance a system, software produg
re service:

.BP2.." Prepare and negotiate contract. = Negotiate a contract with the supplier that clearly expresses

e)(pecia'rinn7 rncpnncihilifinc1 andliabilities of bhoth the customer and the Qllpplinr

© ISO/IEC

e.g.

pment of software to meet a potential need elicited by market research, or in response to internally develpped

0 by
the

the

t, or

the

CUS.1.BP3: Monitor the acquisition.  Monitor the acquisition against the agreed acquisition documentation so
that progress can be reviewed and audited to ensure that specified constraints such as cost, schedule, and quality
are met.

5.1.1.2 CUS.11 Acquisition preparation process

Component process of CUS.1 - Acquisition process

The purpose of the Acquisition preparation process is to establish the needs and goals of the acquisition. As a
result of successful implementation of the process:

12


https://standardsiso.com/api/?name=d30eb12808d0cb2a10dcf4a78b1ff959

© ISO/IEC

O
Bas|

CUS
soft

CU{
sati

CU{

CUS
tob

5.1.
Con

The
imp

g
d

O
Bas|

CUg

requiest for proposal).

CU{
and

CUS
exp

5.1.

Con

ISO/IEC TR 15504-5:1999(E)

the concept or the need to acquire, develop, or enhance a system, software product, or software process will

be established;
the customer’s software and/or system requirements will be produced;
an acquisition strategy will be developed,;

acceptance criteria will be defined.

e Practices:

5.1.1.BP1 : Identify the need. Identify a need to acquire, develop, or enhance a system, software)pro
vare service.

5.1.1.BP2 : Define the requirements. Identify the requirements for a system and/or software product t
5fy the need for a new product and/or service.

5.1.1.BP3 : Prepare acquisition strategy. Prepare a strategy for the acquisitionfihe product.

5.1.1.BP4 : Define acceptance criteria.  Establish and agree acceptance cfiteria and the means of eva

P used.
1.3 CUS.1.2 Supplier selection process
nponent process of CUS.1 - Acquisition process
purpose of the Supplier selection process is to choose the organization that will be responsible
ementation of the project identified in CUS.1.1. As a result-of successful implementation of the process:
the acquisition requirements (e.g. request for propesal) will be produced;
the supplier will be selected based upon the evaluation of the supplier’'s proposals;
a contract will be established and negotiated between the customer and the supplier.
e Practices:
5.1.2.BP1 : Define acquisition\\requirements. Identify and document the acquisition requirement

5.1.2.BP2 : Select a supplier.  Select a supplier based upon an evaluation of supplier proposals, cap§
other factors that ne€d to be considered.

5.1.2.BP3 : Prepare and negotiate contract. Negotiate a contract with the supplier that clearly express
bctation, respansibilities, and liabilities of both the customer and the supplier.

1.4 CUS'1.3 Supplier monitoring process

hponent process of CUS.1 - Acquisition process

duct or

hat will

luation

or the

5 (e.g.

\bilities

es the

The purpose of the Supplier monitoring process is to monitor the supplier's activities during the development of the
software product and/or service. As a result of successful implementation of the process:

d

O

d

joint activities between the customer and the supplier will be performed as needed;
information on technical progress will be exchanged regularly with the supplier;

performance of the supplier will be monitored against the agreed requirements.

13
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Base Practices:

CUS.1.3.BP1: Provide supplier feedback . Maintain communications with the customer, keeping it up to date with
progress, costs, and risks to successful completion.

CUS.1.3.BP2 : Review development with supplier . Review technical aspects of the development on a regular
basis with the supplier. This may include joint meetings with the supplier or formal communication to review the
status for their requirements and requests.

NOTE Refer 1o the process SUP.6 JOINT review.

CUS.1.3.BP3 : Monitor the acquisition . Monitor the acquisition against the agreed acquisition documentation so
that progress can be reviewed and audited to ensure that specified constraints such as cost, schedule; and guality
are met.

CUS.1.3.BP4 : Monitor supplier . Monitor the supplier against the agreed requirements.
5118 CUS.14 Customer acceptance process
Component process of CUS.1 - Acquisition process

The plrpose of the Customer acceptance process is to approve the suppliet's) deliverable when all acceptance
conditions are satisfied. As a result of successful implementation of the process:

O agceptance will be based on the acquisition strategy and conducted according to the agreed acceptance
crjteria;

O the delivered software product and/or service will be evaluated with regard to the agreed requirements.
Base Fractices:

CUS.1.4.BP1 : Evaluate the delivered product.  Carry out the evaluation of the product or service against the
agreed requirements.

CUS.1.4.BP2 : Accept the delivered product:~ Accept the product or service when all the acceptance conditjons
have Qeen satisfied.

5.1.1.4 CUS.2 Supply process
Basic process

The pdyrpose of the Supply(process is to provide software to the customer that meets the agreed requirements. fAs a
result pf successful implementation of the process:

O afesponse to.customer's request will be produced;

O afpontract-will be established between the customer and the supplier for developing, packaging, delivering,|and
ingtalling the software product and/or service;

0 a Software productand/or Service thatmeets the agreed Tequirements witt e devetoped by the supptier;

O the software product and/or service will be delivered to the customer and installed in accordance with the
agreed requirements.

Base Practices:
CUS.2.BP1: Prepare response. Produce a proposal in response to the customer’s request for proposal.

CUS.2.BP2: Negotiate contract. Establish a contract with the customer to provide the software product or
service and review the contents of the contract before finalisation.

14
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CUS.2.BP3: Develop system or software. Develop the system or software defined in the contract to meet the
customer 's requirements.

CUS2.BP4 : Identify attributes for successful delivery and installation. Using the acceptance criteria and
the software requirements, define a set of attributes that will result in the successful delivery and installation of the
software.

CUS.2.BP5: Deliver and install software.  Supply the product in a manner acceptable to the customer,
according to the identified attributes.

5.1[L.7 CUS.3 Requirements elicitation process
New process

The| purpose of the Requirements elicitation process is to gather, process, and track evolving ‘customer neefls and
reqlirements throughout the life of the software product and/or service so as to establish atequirements baseline
that|serves as the basis for defining the needed software work products. As a result of,successful implemehtation
of the process:

O |continuing communication with the customer will be established;

O [agreed customer requirements will be defined,;

O |a mechanism will be established to incorporate new customer requirements into the established requirgments
baseline;

0 [a mechanism will be established for continuous monitoring of‘customer needs;

O |a mechanism will be established for ensuring that customers can easily determine the status and disposjtion of
their requests;

O [|enhancements arising from changing techrnelogy and customer needs will be identified and their mpact
managed.

Base Practices:

CU$.3.BP1: Obtain customer requirements and requests. Obtain and define customer requirements and
reqyiests through direct solicitation-of customer and user input and through review of customer business proposals,
target operating and hardware-environment, and other documents bearing on customer requirements.

CU$.3.BP2: Agree on.requirements. Obtain agreement across teams on the customer’'s requirements,
obtaining the appropriate-sign-offs by representatives of all teams and other parties contractually bound to work to
thege requirements;

CU$.3.BP3: - \Establish customer requirements baseline. Document the customer's requirements and
estgblish as‘abaseline for project use and monitoring against customer needs.

CU$.3:.BP4: Manage customer requirements changes. Manage all changes made to the cupktomer
req irements agaian the customer rpqnirpmpntq bhaseline to ensure enhancements rpqulting from ch nging
technology and customer needs are identified and that those who are affected by the changes are able to assess
the impact and risks and initiate appropriate change control and mitigation actions.

NOTE The tracking of requirements is handled in SUP.2 Configuration management process.

CUS.3.BP5: Understand customer expectations. Review with customers and users their requirements and
requests to better understand their needs and expectations.

CUS.3.BP6: Establish customer query mechanism . Provide a means by which the customer can be aware of
the status and disposition of their requirements changes.

15
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NOTE This may include joint meetings with the customer or formal communication to review the status for their
requirements and requests; refer to the process SUP.6 Joint review.

5.1.1.8 CUS.4 Operation process
Extended process

The purpose of the Operation process is to operate the software product in its intended environment and to provide
support to the customers of the software product. As a result of successful implementation of the process:

O caqrrect operation of the software in its intended environment will be evaluated,;

O the software will be operated in its intended environment;

O agsistance and consultation will be provided to the customers of the software product.
Base Fractices:

CUS.4BP1: Software Operation. Operate the software in its intended environment:
CUS.4BP2: Operation evaluation. Evaluate the correct operation of the software’

CUS.4.BP3: Support customer. Provide assistance and consultation.te)the customer for operation off the
softwalre.

5.1.1.9 Cus.4.1 Operational use process
ExtenIed component process of CUS.4 - Operation process

The pdrpose of the Operational use process is to ensure the<correct and efficient operation of the software proguct
for the| duration of its intended usage and in its installed eavironment. As a result of successful implementatign of
the prgcess:

O operational risks for the software introduction’and operation will be identified and monitored;

O the software will be operated in its intended environment according to requirements;

O agsurance will be provided that software capacities are adequate to meet customer needs.

CUS.4.1.BP1 : Identify operational risks. Identify and mitigate risks to system operation and functionality.

CUS.4.1.BP2 : Perform,-Operational testing. Perform operational testing of each release of the software,
assessing satisfaction-against specified criteria.

CUS.4.1.BP3.\Operate the software. Operate the software in its intended environment and in the specified way.

=

CUS.4.1-BR4 : Review software operation problem.  Review priorities for problem resolution with the customeér.

CUS.4.1.BP5 : Resolve operational problems. Identify, record, and resolve problems arising from operation of
the software (i.e. problems encountered by any individual interacting with the software).

NOTE The elimination of the cause of the operational problem will be handled by SUP.8 Problem resolution process.

CUS.4.1.BP6 : Handle user requests . Monitor, record, and respond to all user requests and problems relating to
the software, forwarding as appropriate to the maintenance function.

NOTE The implementation of approved requests will be achieved through ENG.2 System and software maintenance
process.

16
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CUS.4.1.BP7 : Document temporary work-arounds . Provide documented temporary work-arounds as
appropriate to maintain operation of the system until a permanent solution to a problem can be found.

NOTE The customer should be informed of the status and availability of the permanent solution.

CUS.4.1.BP8 : Monitor system capacity and service . Provide the capability to monitor system capacity and
operational service on a regular basis, where appropriate.

5.1.1.10 CUS.4.2 Customer support process

Extended component process of CUS.4 - Operation process

The| purpose of the Customer support process is to establish and maintain an acceptable level of service|to the
customer to support effective use of the software product. Assistance and consultation to the customer is provided
as flequested to support the operation of the software product. As a result of successful implementation|of the
progess:

O [customer support service needs will be identified and monitored on an ongoing basis;

O |customer satisfaction with both the support services being provided and the’preduct itself will be evalugted on
an ongoing basis;

O |operational support will be provided by resolving operational problems’ and handling customer inquirigs and
requests;

O |customer needs will be met through delivery of appropriate services.
Basg Practices:

CU$.4.2.BP1: Provide user training. Provide trainingtand documentation, as appropriate, to the user so that the
softivare can be effectively used.

CU$.4.2.BP2 : Establish product support.  Establish a service by which the customer can raise problems and
guegptions encountered in use of the software*and receive help in resolving them.

NOTE The handling of problems will be*handled in SUP.8 Problem resolution process.

CU$.4.2.BP3 : Monitor performange * . Monitor the operational performance of the software in order to be aware of
problems which might impact levehof service.

CU$.4.2.BP4 : Determine sustomer satisfaction level . Determine the level of customer satisfaction wjith the
softvare products and seryices received.

NOTE This mayfinvolve, as appropriate, field performance data, surveys, interviews, and studies. In some instanges the
end{user of the software may be different from the customer of the software. In this case, both the customer and end-user
satigfaction levelsshould be determined.

CU$.4.2.BR5 : Compare with competitors . Compare and monitor the level of customer satisfaction obtained for
the poftware and services received relative to that of competitors.

NOTE It may be necessary to obtain information on competitors from third party sources. It may also be necessary to
include information on how competitors define:

customer satisfaction;
measurement techniques;

criteria;

collection and evaluation methods;

to provide a meaningful comparison.

Where comparative data is not available, absolute targets (e.g. % customers very satisfied, % repeat business) may be used
as a basis for planning.
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CUS.4.2.BP6 : Communicate customer satisfaction . Communicate customer satisfaction data throughout the
supplier organization, in a manner appropriate to the staff involved and the nature of the findings.

5.1.2 Engineering process category (ENG)

The Engineering process category consists of processes that directly specify, implement or maintain the software
product, its relation to the system and its customer documentation. In circumstances where the system is
composed totally of software, the Engineering processes deal only with the construction and maintenance of such
software.

The processes belonging to the Engineering process category are:

ENG.1 Development process
ENG.1.1 System requirements analysis and design process
ENG.1.2 Software requirements analysis process
ENG.1.3 Software design process
ENG.1.4 Software construction process
ENG.1.5 Software integration process
ENG.1.6 Software testing process
ENG.1.7 System integration and testing process
ENG.2 System and software maintenance process

5.1.2.1 ENG.1 Development process
Basic process

The purpose of the Development process is fo-transform a set of requirements into a functional software produgt or
software-based system that meets the customer’s stated needs. As a result of successful implementation of the
procegs:

O apoftware product or softwarg-based system will be developed,;

O infermediate work products will be developed that demonstrate that the end product is based upon|the
requirements;

O consistency will-be.established between requirements and designs;

O eyidence (for) example, testing evidence) will be provided that demonstrates that the end product meets the
requirements;

O the'end product will be installed in the target operating environment and accepted by the customer.

NOTE The requirements may be provided by operation of the Acquisition process, (CUS.1) or the Requirements elicitation
process (CUS.3).

Base Practices:

ENG.1.BP1: Define and implement the software or system development process. Use the scope and scale
of the software product or system to be developed as the basis for defining the activities and tasks that will required
to develop the product or system in an effective, efficient, economic manner.

18


https://standardsiso.com/api/?name=d30eb12808d0cb2a10dcf4a78b1ff959

© ISO/IEC ISO/IEC TR 15504-5:1999(E)

ENG.1.BP2: Define and implement the traceability process. Use the activities in the development process to
define the intermediate work products and methods for tracing requirements through those work products to the
software product or system that is accepted by the customers.

ENG.1.BP3: Define and implement the testing process. Use the customer requirements and intermediate
work product definitions to define the scope, scale and methods of testing that are necessary to demonstrate that
the software product or system that is delivered to the customer meets its design criteria and the customer
requirements.

ENG.1.BP4: Define and implement the delivery process. Use the customer requirements and knowlgdge of
the ftarget environment to define the activities that promote the software product or system from the dévelgpment
envlronment to the customer's target environment. Consideration should be given to schedules, reseurc¢s and
method of delivery, especially in the case of transition from an existing software product or system tothe new|one.
5.1.p.2 ENG.1.1 System requirements analysis and design process
Component process of ENG.1 - Development process

The| purpose of the System requirements analysis and design process is to establish the system requirgments
(functional and non-functional) and architecture, identifying which system requiretments should be allocated tq which
elements of the system and to which releases. As a result of successful implementation of the process:

O |requirements of the system will be developed that match the customer's stated needs;

O |a solution will be proposed that identifies the main elements of-thé system;

O |the requirements will be allocated to each of the main elements of the system;

O |arelease strategy will be developed that defines the priority for implementing system requirements;

O |the system requirements will be approved and updated as needed;

O [the requirements, proposed solution, and their relationships will be communicated to all affected parties.

Base Practices:

ENG.1.1.BP1: Identify system requirements. Use the customer requirements as the basis for definihg the
required functions and capabilities-af the system and document in a system requirements specification.

ENG.1.1.BP2 : Analyze system requirements.  Analyze the prioritized requirements, identifying the necessary
elements of the system and.the interfaces between them.

ENG.1.1.BP3: Describe system architecture.  Establish the top-level system architecture.

ENG.1.1.BP4 . \Allocate requirements.  Allocate all system requirements to the elements of the top-level $ystem
architecture:

NOTE The result of performing base practices ENG.1.1.BP1 to ENG.1.1.BP4 is a documented product configuratioh which
desgrib€s the position of each element in the system architecture and the requirements which it must address.

ENG.1.1.BP5: Develop release strategy. Map prioritized system requirements to future releases of the system.

ENG.1.1.BP6 : Communicate system requirements.  Establish communication mechanisms for dissemination of
system requirements, and updates to requirements to all parties who will be using them.

ENG.1.1.BP7 : Establish traceability. Establish traceability between the customer needs and the system
requirements.
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5.1.2.3 ENG.1.2 Software requirements analysis process
Component process of ENG.1 - Development process

The purpose of the Software requirements analysis process is to establish the requirements of the software
components of the system. As a result of successful implementation of the process:

O the requirements allocated to software components of the system and their interfaces will be defined to match
the customer's stated needs;

O arlnalyzed, correct, and testable software requirements will be developed;

O the impact of software requirements on the operating environment will be understood;
O apoftware release strategy will be developed that defines the priority for implementing software) requirements;
O the software requirements will be approved and updated as needed,;

O cqnsistency will be established between system requirements and design and software requirements;
O the software requirements will be communicated to all affected parties.

Base Fractices:

ENG.1.2.BP1: Specify software requirements. Determine and\/ analyze requirements of the software
compdnents of the system and document in a software requirements, specification.

ENG.1.2.BP2 : Determine operating environment impact. Petermine the interfaces between the software
requirgments and other components of the operating environment, and the impact that the requirements will havg.

NOTE The operating environment includes tasks performed by, or other systems used by, the intended users of the
softwate product.

ENG.1.2.BP3 : Evaluate and validate requiremehts with customer. Communicate the software requiremenis to
the cugtomer, and based on what is learned through this communication, revise if necessary.

ENG.1.2.BP4 : Develop validation criteriafor software. Use the software requirements to define the validation
criterig for the software. The validation.criteria are used in developing the software tests.

ENG.1.2.BP5 : Develop releasé strategy. Prioritize the software requirements and map them to future releasgs of
the software.

ENG.1.2.BP6 : Update (rcequirements. After completing an iteration of requirements, design, code, and test,|use
the fegdback obtained\from operation to modify the requirements for the next iteration.

ENG.1.2.BP7 : <Communicate software requirements. Establish communication mechanisms for dissemingtion
of softyvare requirements, and updates to requirements to all parties who will be using them.

ENG.1.2.BP8 : Evaluate the software requirements.  Evaluate the consistency and establish traceability between
software requirements and system requirements.

5.1.2.4 ENG.1.3 Software design process
Component process of ENG.1 - Development process

The purpose of the Software design process is to define a design for the software that implements the requirements
and can be tested against them. As a result of successful implementation of the process:

O an architectural design will be developed that describes the major software components that will implement the
software requirements;
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O internal and external interfaces of each software component will be defined;

O adetailed design will be developed that describes software units that can be built and tested,;
O consistency will be established between software requirements and software designs.

Base Practices:

ENG.1.3.BP1: Develop software architectural design. Transform the software requirements into a software
architecture that describes the top-level structure and identifies its major components.

ENG.1.3.BP2 : Design interfaces. Develop and document a design for the external and internal interfaces.

ENG.1.4.BP3: Verify the software design. Verify that the software design satisfiesy related software
requirements.

ENG.1.3.BP4 : Develop detailed design. Decompose the top level design into a detailed design for each saoftware
conjponent. The software components are refined into lower levels containing software units. The result [of this
basg practice is a documented software design document which describes the position of each software unit in the
softyvare architecture.

NOTE The detailed design includes the specification of interfaces between the-software units.

ENG.1.3.BP5 : Establish Traceability. Establish traceability between the software requirements and the sgftware
design.

5.1.p.5 ENG.1.4 Software construction process
Component process of ENG.1 - Development process

The| purpose of the Software construction process is\to” produce executable software units and to verify that they
properly reflect the software design. As a result of successful implementation of the process:

O |verification criteria will be defined for all software units against their requirements;
O [software units defined by the designwill be produced;
O [consistency will be established between software requirements and design and software components;

O [verification of the softwafe units against the design will be accomplished.

NOTE Part of this pro€ess is similar to the process Verification process (SUP.4).

Bask Practices:

ENG.1.4.BPX~ Develop software units. Develop and document each software unit.

NOTE This base practice involves creating and documenting, the final representations of each software unit.

ENG.14BP2 : Dp\/plnp unit verification Inmm:rinmc np\/plnln and document Inrnm:rhlrne for \/prifying thdt each

software unit satisfies its design requirements.

NOTE The normal verification procedure will be through unit testing, and the verification procedure will include unit test
cases and unit test data.

ENG.1.4.BP3: Verify the software units.  Verify that each software unit satisfies its design requirements and
document the results.

ENG.1.4.BP4 : Establish traceability.  Establish traceability between the software design and the software units
and ensure consistency with software requirements.
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5.1.2.6 ENG.1.5 Software integration process

Component process of ENG.1 - Development process

The purpose of the Software integration process is to combine the software units, producing integrated software
items and to verify that the integrated software units properly reflect the software design. As a result of successful

implementation of the process:

O anintegration strategy will be developed for software units consistent with the release strategy;

O vgrification criteria for software items will be developed that ensure compliance with the software requiremgnts
allocated to the items;

O software items defined by the integration strategy will be produced;

O sqftware items will be verified using the defined acceptance criteria;

O results of integration testing will be recorded;

O cansistency will be established between software requirements and software itéms;
O afegression strategy will be developed for reverifying software items should-a change in software units occr;
O regression testing will be carried out as necessary.

NOTE Part of this process is similar to the process Verification process (SUP.4).
Base Fractices:

ENG.1.5.BP1: Develop software integration strategy. Develop the strategy for integrating software ynits
consistent with the release strategy. ldentify aggregates.of software units and a sequence or order for testing them.

NOTE Typically, the software architecture and the ‘release strategy will have some influence on the selection of
aggregptes.

ENG.1.5.BP2 : Develop integrated softwate-item regression test strategy. Develop the strategy for retegting
integrgted software items should a change.in a given software unit be made.

ENG.1.5.BP3: Develop tests for infegrated software items. Describe the tests to be run against each integrated
softwalre item, indicating software requirements being checked, input data and verification criteria.

ENG.1.5.BP4 : Test integrated software items. Test each integrated software item against the verificgtion
criterig, and document the,results.

ENG.1.5.BP5 : Integrate software item. Integrate the aggregated software items to form a complete software
system. Ensurecconsistency between software requirements and software designs.

ENG.1.5.BP6™ Regression test integrated software items. If changes are made to software units carry| out
regrespion, testing as defined in the regression test strategy.

5.1.2.7 ENG.1.6 Software testing process
Component process of ENG.1 - Development process

The purpose of the Software testing process is to test the integrated software producing a product that will satisfy
the software requirements. As a result of successful implementation of the process:

O acceptance criteria for integrated software will be developed that verify compliance with the software
requirements;

O integrated software will be verified using the defined acceptance criteria;
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O test results will be recorded,;

0 a regression strategy will be developed for retesting the integrated software should a change in software items
be made;

O regression testing will be carried out as necessary.

Base Practices:

ENG.1.6.BP1 : Develop integrated sottware test strategy, including regression strategy. Develop the.sfrategy

for testing the software, and for retesting aggregates should a change in a given software item be made.

ENG.1.6.BP2 : Develop tests for integrated software.  Describe the tests to be run against the cemplete sd
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Bas

ENG.1.7.BP1: Develop system integration and test strategy.

e Practices:

consistent with the release strategy and for testing the system.

Develop the strategy for integrating system units
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ENG.1.7.BP2 : Develop system regression test strategy. Develop the strategy for retesting aggregates should a
change in a given system item be made.

ENG.1.7.BP3: Build aggregates of system units. Identify aggregates of system units and a sequence or order
for testing them.

NOTE Typically, the system architecture and the release strategy will have some influence on the selection of aggregates.

ENG.1.7.BP4 : Develop tests for system aggregates. Describe the tests to be run against each system
aggrea_lﬂ_l__l_b_h_ﬁ_m_l_l—lﬂﬁ'l_t—m_l_l‘a €, Indicating requirements being checked, Nput data, system components needed to perform the test, Jand
validatjon criteria.

ENG.1.7.BP5: Test system aggregates. Test each system aggregate and ensure that it satisfieq its
requirgments, and document the results.

ENG.1.7.BP6 : Develop tests for system. Describe the tests to be run against the integratéd-system, indicating
systen requirements being checked, input data, and validation criteria.

NOTE [L  This can be performed during process ENG.1.1, System requirements analysis and-design process.

NOTE P  The set of tests should demonstrate compliance with the system requirements:

ENG.1.7.BP7 : Test integrated system. Test the integrated system and<ensure that it satisfies the sygtem
requirgments, and document the results.

ENG.1.7.BP8 : Regression test system aggregates or integrated system. If changes are made to sygtem
compdnents carry out regression testing as defined in the regression test strategy.

5.1.2.9 ENG.2 System and software maintenance process

Basic process

The pdrpose of the System and software maintenance process is to manage modification, migration and retirement
of system components (such as hardware, saoftware, manual operations and network if any) in responsge to
customer requests. The origin of requests/might be a discovered problem or the need for improvemerit or
adaptation. The objective is to modify andfor-retire existing systems and/or software while preserving the integrity of
organigational operations. As a result of 'successful implementation of the process:

0 a|maintenance strategy will-be" developed to manage modification, migration and retirement of sygtem
cgmponents according to the release strategy;

O the impact of organization, operations and interfaces on the existing system in operation will be defined;
O specifications, design documents and test strategies will be updated;

O mpdified system components will be developed with associated tests that demonstrate that the system
requirements will not be compromised;

O system and software upgrades will be migrated to the customer’s environment;

O onrequest, software and systems will be retired from use in a controlled manner that minimizes disturbance to
the customers.

NOTE 1 The initial defined requirements may be provided by the Requirements elicitation process (CUS.3).

NOTE 2  This process interacts closely with other processes such as Operation process (CUS.4), Customer support process
(CUS.4.2), and Problem resolution process (SUP.8).
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Base Practices:

ENG.2.BP1: Determine maintenance requirements. Determine the system and software maintenance
requirements, identifying the system and software elements to be maintained, and their required enhancements.

ENG.2.BP2: Develop maintenance strategy. Develop the strategy for managing modification, migration, and
retirement of system components consistent with the maintenance requirements and the release strategy.

NOTE Some of the required enhancements may have been previously planned but deferred.

ENG 2.BP3: Analyze user problems and enhancements. Analyze user problems and requests and-rgquired
enhpncements, evaluating the possible impact of different options for modifying the operational ‘system and
softivare, system interfaces, and requirements.

NOTE This Base Practice links to the process SUP.8, Problem resolution process.

ENG.2.BP4: Determine modifications for next upgrade. Based on the above analyses, determine| which
modifications should be applied in the next system or software upgrade, documentinglwhich software itemg, units
and|other system elements and which documentation will need to be changed and which tests will need to be|run.

ENG.2.BP5: Implement and test modifications. Use the other engine€ring processes, as appropripte, to
implement and test the selected modifications, demonstrating that the )unmodified system and software
irements will not be compromised by the upgrade.

ENG.2.BP6: Upgrade user system. Migrate the upgraded systém and software with applied modificatjons to
the pser's environment, providing for, as appropriate

- parallel operation of the previous and upgraded systems;
- additional user training;

- support options;

- retirement of the previous system.

ENG.2.BP7: Retire user system. Following~approval, retire the obsolete system from the user environment,
proyiding for, as appropriate

- parallel operation withreplacement systems

- conversion of data to new or replacement systems
- archiving of systemand data files

- user training for_the conversion program.

5.2| Supporting life cyele processes
The| Supporting lifeccycle processes consist of one process category:
SUP  Support

5.2l Suppert process category (SUP)

Thel Support process category consists of processes that may be employed by any of the other progesses
(including other supporting processes) at various points in the software life cycle.

The processes belonging to the Support process category are:

SUP.1 Documentation Process

SUP.2 Configuration Management Process
SUP.3 Quality Assurance Process

SUP.4 Verification Process
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SUP.5 Validation Process

SUP.6 Joint Review Process
SUP.7 Audit Process

SUP.8 Problem Resolution Process

5.2.1.1 SUP.1 Documentation process

Exteml/ed process

The pdrpose of the Documentation process is to develop and maintain documents that record information produced
by a pfocess or activity. As a result of successful implementation of the process:

O alstrategy identifying the documents to be produced during the life cycle of the softiware product will be
developed;

O the standards to be applied for the development of documents will be identified;

O all documents to be produced by the process or project will be identified;

O the content and purpose of all documents will be specified, reviewed andsapproved;

O all documents will be developed and published in accordance withfdentified standards;

O all documents will be maintained in accordance with specified, criteria.

NOTE The process supports performance of the process attribute*2.2 in those instances where it is invoked.
Base Fractices:

SUP.1IBP1: Develop documentation policy . Petermine documentation policy which addresses where, when
and wihat should be documented during the life eycle of the software product/service.

SUP.1{BP2: Establish standards for-~documents. Establish standards for developing, modifying |and
maintgining documents.

SUP.1BP3: Specify documentation requirements. Specify requirements for documents such as title, date,
identifier, version history, authoi{(s), reviewer, authorizer, outline of contents, purpose; distribution list.

SUP.1IBP4: Develop decument. Develop documents at required process points according to establighed
standgrds and policy.

SUP.1{BP5: Chetk document. Review documents before distribution, and authorize documents bdfore
distrib{ition or release.

for use|by.system and software users should accurately describe the system and software and how it is to be used in a mapner
which ib_clear and useful to the user

NOTE [L _n‘the case of user documentation, this is a particularly important base practice, because documentation intearFlded

NOTE 2 Documents should be checked through verification or validation process with stakeholders.

SUP.1.BP6 : Distribute document. Distribute and confirm delivery of documents, where necessary, via
appropriate media to specified audiences.

SUP.1.BP7: Maintain document. Maintain documents according to the defined procedures.

NOTE If the document is part of a product baseline or if its control and stability are important, it should be modified and
distributed in accordance with process SUP.2 Configuration management. If the document is part of a product baseline under
maintenance, its maintenance is covered by process ENG.2 System and software maintenance.
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The purpose of the Configuration management process is to establish and maintain the integrity of all the work
products of a process or project. As a result of successful implementation of the process:

O a configuration management strategy will be developed;
O [allitems generated by the process or project will be identified, defined and baselined;
O [modifications and releases of the items will be controlled;
O [the status of the items and modification requests will be recorded and reported;
O |the completeness and consistency of the items will be ensured;
0 [storage, handling and delivery of the items will be controlled.
NOTE The process supports performance of the process attribute 2.2 in those instances-where it is invoked.
Bask Practices:
SUR.2.BP1: Develop configuration management strategy. Determine configuration management strategy,
incliiding configuration management activities and schedule for perfafming these activities.
SUR.2.BP2: Establish configuration management system. Establish a configuration management gystem
incliding libraries, standards, procedures and tools.
SUR.2.BP3: Identify configuration items. IdentifyCeonfiguration items, such as software system, maodules,
conjponents and related documents by identifying the "documentation that establishes the baseline; the yersion
references and other relevant identification details.
SUR.2.BP4: Maintain configuration item description. Maintain a up-to-date description of each confighration
itern].
NOTE The description should identify

- its decompositiop-into lower level configuration components;

- who is responsible/for each item;

- when it is placed under configuration management.
SUR.2.BP5: Manage -ehanges. Record and report status of configuration items and modification requests.
Chgnges to any configuration items should be reviewed and authorized.
SUR.2.BP6 : _ \WMlanage product releases. Release and delivery of any configuration items should be reyiewed
and|authorized:
SUR.2.BP7: Maintain configuration item history. Maintain a history of each configuration item in syfficient
detail te recover a previously baselined versions when required
SUP.2.BP8: Report configuration status. Regularly report status of each configuration item and their
relationship in the current system integration.
SUP.2.BP9: Manage the release and delivery of configuration items . The storage, handling, release and

delivery of the configuration items should be controlled.

5.2.

1.3 SUP.3 Quality assurance process

Basic process
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The purpose of the Quality assurance process is to provide assurance that work products and processes of a
process or project comply with their specified requirements and adhere to their established plans. As a result of
successful implementation of the process:

O a strategy for conducting the quality assurance process activities and tasks will be developed, implemented
and maintained,;

O evidence of quality assurance activities and tasks will be produced and maintained;

O problems or non-conformances with contract requirements will be identified;
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herence of software products, processes and activities to the applicable standards, procedures
quirements will be verified objectively.

Il To be unbiased, quality assurance must have organizational freedom and authority from) persons dir
Sible for developing the software product or executing the process.

P Quality assurance should be coordinated with, and may make use of, the results of othet/supporting processes
fication, Validation, Joint reviews, Audits, and Problem resolution.

B Establishment of a quality management system in accordance with 1ISO 9004 ~will establish a capable gy
lce process.

. The process supports performance of the process attributes 2.1 and 2.2 inithose instances where it is invoked.
Practices:

BP1: Develop quality assurance strategy. Develop,. implement and maintain quality policy, scop
nce and responsibilities for quality.

BP2: Establish quality standards.  Establish quality standards for each process and work product.

BP3: Define quality records. Define qualifysrecords that demonstrate conformance of process and
ts to quality standards.

.BP4 :  Assure quality of process activities. Carry out a series of activities to provide the required |
idence that the software processes-have followed the specified standards.

BP5:  Assure quality of work.products. Carry out a series of activities to provide the required lev
bnce that the work products(meet the quality standards and requirements.

BP6: Report quality)results. Report performances, deviations, and trends of the above activitie
riate audience.

SUP.4<Verification process

Drocess

and

ectly

such

ality

vork

evel

bl of

S to

BP7: Handledeviations. Any deviations should be reported, analyzed, corrected and further prevented.

The purpose of the Verification process 1s 1o coniirm that each software work product and/or SErvice of a process or
project properly reflects the specified requirements. As a result of successful implementation of the process:

O a verification strategy will be developed and implemented;

o cr

(|

iteria for verification of all required software work products will be identified;

required verification activities will be performed;

O identified defects will be found and removed from software work products;
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O results of the verification activities will be made available to the customer and other involved organizations.
NOTE 1 The process supports performance of the process attribute 2.1 and 2.2 in those instances where it is invoked.

NOTE 2 The process normally involves the performance of testing of the work products to ensure that they fulfil their
intended use.

NOTE 3 The process is closely linked with performance of the Software testing process (ENG.1.6) and System integration
and testing process (ENG.1.7).

NOTE 4 ISO/IEC 12207 contains specific requirements for the content of the verification plan.

NOTE 5 ISO/IEC 12207 contains specific criteria for verification activities that are dependent on the object of,the Veri{fication
actiyity.

NOTE 6 The process may involve performance of techniques including peer reviews, formal proof and, traceability ahalysis,
amang others.

Basg Practices:

SUR.4.BP1: Develop verification strategy.  Develop a verification strategy specifying the criteria for verification
of aJl required work products.

SUR.4.BP2: Conduct verification. Verify identified work products accofding to specified strategy.

SUR.4.BP3: Determine actions for verification results. Analyze problems found in verification and determine
actipn to solve the problems.

SUR.4.BP4: Track actions for verification results. Track status and results of actions for correcting problems
identified in verification. The results should be made available-to the customer and other involved organizations.

5.2JL..5 SUP.5 Validation process
Badic process

The| purpose of the Validation process is to confirm that the requirements for a specific intended use of the software
work product are fulfilled. As a result of successful implementation of the process:

O |a validation strategy will be developed and implemented;
O |criteria for validation of all-required work products will be identified,;
O [required validation activities will be performed,;

O |all identified problems will be resolved;

U

0 [evidencewill"be provided that the software work products as developed are suitable for their intended usg;

O |results-of the validation activities will be made available to the customer and other involved organizations

NOTEL This process is closely linked with performance of the System integration and testing process (ENG.1.7).

NOTE 2 The process normally involves the performance of testing of the work products to ensure that they fulfil their
intended use.

Base Practices:

SUP.5.BP1: Develop Validation Strategy. Develop a validation strategy specifying the criteria for verification of
all required work products.

SUP.5.BP2: Perform validation. Conduct validation using identified techniques, processes, and test cases
against requirements and quality standards.
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SUP.5.BP3: Determine actions for validation results. Analyze problems found in validation and determine
action to the problems.

SUP.5.BP4: Track actions for validation results. Track status and results of actions for correcting problems
identified in validation. The results should be made available to the customer and other involved organization.

5.2.1.6 SUP.6 Joint review process

Basic process

The purpose of the Joint review process is to maintain a common understanding with the customer of the progress
againgt the objectives of the contract and what should be done to help ensure development of a product |that
satisfigs the customer. Joint reviews are at both project management and technical levels and are held throughout
the lifg of the project. As a result of successful implementation of the process:

O periodic reviews will be held at predetermined milestones;

O the status and products of an activity of a process will be evaluated through joint review activities between the
cUstomers, suppliers and other stakeholders (or interested parties);

O regview results will be made known to all affected parties;

O agtion items resulting from reviews will be tracked to closure.
NOTE [L The process supports performance of the process attribute 2.1 in thgse instances where it is invoked.

NOTE P  The process is most commonly invoked in circumstances where performance of a project is governed by a forfm of
contradt.

NOTE B ISO/IEC 12207 contains specific requirements for project management reviews and for technical reviews.

Base Practices:

SUP.6.BP1: Prepare joint review. For preparing a joint internal (inter-process) or external (developer/customer)
review, the following items should be prepared:

- scope of review;

- topics for review;

- attendees;

- distribution list of affected parties;
- responsibilities Of attendants;

- desired outpuits;

- a schedule;

- resource and facility requirements.

SUP.6[BP2: Establish review criteria.  Establish criteria for a joint review, such as for problem identification,
resolution and-agfeement.

SUP.6[BR3“  Conduct joint management review.  Conduct periodic joint management reviews to evaluate [and
assess:

- proposal against requirements;

- achievement against project plan and schedule;
- risks;

- readiness to transfer to the next process.

SUP.6.BP4: Conduct joint technical review.  Conduct periodic joint technical reviews to evaluate and assess
technical issues and status against customer requirements and acceptance criteria documented in the contract.

SUP.6.BP5: Conduct joint process review.  Conduct periodic joint process reviews to evaluate and assess
suitability and capability of the current processes for a project.
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SUP.6.BP6: Conduct joint system acceptance review. Conduct joint system acceptance review to
demonstrate to the customer that the final system’s completeness and correctness in configuration and functionality
complies with appropriate standards and specifications, and satisfies the acceptance criteria documented in the
contract.

SUP.6.BP7: Determine actions for review results. Analyze review report; distribute review report; propose
resolution(s) for the review results; determine priority for actions.

SUP.6.BP8:  Track actions for review results.  Track actions for resolutions of identified problems in a review;
repgrt and document changes of work products and processes.

5.2.l.7 SUP.7 Audit Process
Bagdjic process

The| purpose of the Audit process is to independently determine compliance of selected preducts and progesses
with the requirements, plans and contract, as appropriate. As a result of successful implementation of the prog¢ess:

O |an audit strategy will be developed and implemented;
O [audits will be held at predetermined milestones;

O |compliance of selected software work products and/or services or processes with requirements, plaps and
contract will be determined according to the audit strategy;

0 [the conduct of audits by an appropriate independent party will be arranged,;

O |problems detected during an audit will be identified, cémmunicated to those responsible for corrective jaction,
and resolved.

NOTE 1 The process supports performance of the process attribute 2.1 in those instances where it is invoked.

NOTE 2 This process may be employed by any two-parties, where one party (auditing party) audits the software products or
actijities of another party (audited party).

NOTE 3 ISO/IEC 12207 identifies specific.software work products (and results of an activity) to be audited.
Basg Practices:

SUR.7.BP1: Develop and-implement audit strategy . Develop and implement audit strategy specifying the
critgria for compliance with-therequirements, plans, and contract as appropriate.

SUR.7.BP2: Plan amaudit. For planning an audit, the following items should be prepared:

- scope of audit;

- topics for audit;

- attendees;

- responsibilities of attendants;

- entry and exit criteria for the audit;
A cehadula:

- resource requirement.

SUP.7.BP3:  Audit software development activities. Conduct audits at predetermined milestones to ensure:

- contract meets organization’s requirements;

- system specification meets customer’s requirements;

- design conforms with specification;

- software products reflect the design documents;

- testing coverage meets quality assurance requirements;

- software product quality reached organization’s standards;

- documentation complies with managerial and customer’s requirements.
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SUP.7.BP4: Audit management activities. Conduct audits at predetermined milestones on management
activities to ensure:

- proposal against requirements;

- achievement against project plan and schedule;
- risks control;

- compliance with appropriate standards;

SUP.7.BP5: Audit process performance. Conduct audits at predetermined milestones on process
performance to ensure the suitability and capability of the current processes for a project.

SUP.7\BP6:  Audit final products and system. Audit the final system to ensure that completeness |and
correcfness of configuration and functionality complies with appropriate standards and specificationsi-and satigfies
the acgeptance criteria documented in the contract.

SUP.7\BP7: Identify corrective actions from the audit report. Analyze audit report; (diStribute audit report;
document proposed resolution(s) for audit results; determine priority for actions for resolutiens.

SUP.7|BP8:  Track actions for audit report. ~ Track actions for resolutions of identified problems by audit; rgport
and dgcument changes of work products and processes.

5.2.1.8§ SUP.8 Problem resolution process
Basic process

The pdrpose of the Problem resolution process is to ensure that all-discovered problems are analyzed and resojved
and thpt trends are recognized. As a result of successful implementation of the process:

O the problem resolution activities will be identified to efisure that all discovered problems are analyzed |and
relsolved;

O problem reports will be prepared upon detection of problems (including non-conformances) in a softyare
prloduct or activity;

O amechanism will be provided for recognizing and acting on trends in problems identified.
NOTE The process supports performance of the process attributes 2.1 and 2.2 in those instances where it is invoked.
Base Practices:

SUP.8BP1: Establish problem report system. A problem report system should be established to engure
problems and divergences_can be detected, described, recorded, analyzed, corrected and prevented in epery
procegs.

SUP.8.BP2: Prioritize problems. Prioritize problems according to the cause, range and severity level descrjbed
in proljlem reparts.

SUP.8BP3.:* Determine actions for problems.  Analyze problem causes; propose resolution(s); and determine
priority faPactions.

SUP.8.BP4: Track actions for problems.  Track resolutions of identified problems; notify affected parties; report
and document changes of work products and processes.

SUP.8.BP5: Review and distribute solutions. Distribute corrected component process or system after
relevant review and authorization.

SUP.8.BP6: Analyze problem trends. Collect and analysis data on problem occurrence, detection, affected

range, and correction actions at product, process, project and organization levels, in order to identify the trends of
problems in practices and processes.
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5.3 Organizational life cycle processes

The Organizational life cycle processes consist of two process categories:
MAN  Management
ORG Organization

5.3.1 Management process category (MAN)

The| Management process category consists of processes that contain practices of a generic nature thatimay be
usefl by anyone who manages any type of project or process within a software life cycle.

The| processes belonging to the Management process category are:

MAN.1 Management Process

MAN.2 Project Management Process
MAN.3 Quality Management

MAN.4 Risk Management

5.3..1 MAN.1 Management process
Bagdjic process

The| purpose of the Management process is to organize, monitor, and control the initiation and performance|of any
progesses or functions within the organization to achieve their goals and the business goals of the organization in

an effective manner. As a result of successful implementation of the process:

O |the activities and tasks that must be performed to achieve the purpose of the process or function will be
identified;

O [the feasibility of achieving process goals-with available resources and constraints will be evaluated;

O |the resources and infrastructure required to perform the identified activities and tasks will be established;
O |activities will be identified and\tasks will be implemented;

O [performance of the defined activities and tasks will be monitored;

O [work products resulting from the process activities will be reviewed and results analyzed and evaluated,

O |action will be‘taken to modify the performance of the process or function when performance deviates from the
identified activities and tasks or fails to achieve their goals;

O [suecessful achievement of the purpose of the process or function will be demonstrated.

NOTE— ThiS process Supports PeTfONarnce of te Process attnoutes 2.1 and 2-2 M those MStances WheTe itis mvoked.

Base Practices:

MAN.1.BP1: Identify activities and tasks. Identify the activities and tasks that have to be performed to achieve
the purpose of the process or function and establish meaningful milestones.

MAN.1.BP2 : Evaluate feasibility of achieving process. Evaluate the feasibility of achieving process with
available resources and constraints.

MAN.1.BP3: Plan and allocate resources and infrastructure. Plan and allocate the resources and
infrastructure required to perform the identified activities and tasks according to a defined time schedule.
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MAN.1.BP4 : Implement activities. Implement activities and tasks by assigning clear responsibilities to
individuals.

MAN.1.BP5: Monitor performance. Regularly monitor performance of the defined activities and tasks with
respect to achievement of the established milestones within the defined cost and time constraints.

MAN.1.BP6: Review work products and evaluate results. Review work products for completeness and
quality; analyse and evaluate results.

MAN.1.BP7 : Take action on performance deviation. Take appropriate action to modify performance-of| the
procegs or function when performance deviates from what is expected; adjust and update plans accordingly.

MAN.1.BP8 : Demonstrate successful achievement. Demonstrate successful achievement of the purpose of
the prgcess or function by using quantitative or qualitative evidence.

5.3.1.2 MAN.2 Project management process
New pyocess

The puirpose of the Project management process is to identify, establish, coordinate-and monitor activities, tasks
and resources necessary for a project to produce a product and/or service meeting'the requirements. As a resylt of
successful implementation of the process:

O the scope of the work for the project will be defined;

O the feasibility of achieving the goals of the project with availableyresources and constraints will be evaluated

O the tasks and resources necessary to complete the work wilbbe sized and estimated;

O interfaces between elements in the project, and with<ather projects and organizational units, will be identjfied
amnd monitored;

O plans for execution of the project will be developed and implemented;
O progress of the project will be monitored@and reported;

O agtions to correct deviations from the plan and to prevent recurrence of problems identified in the project wijll be
taken when project targets are net‘achieved.

NOTE This process supports performance of the process attribute 2.1 in those instances where it is invoked.

Base Practices :

MAN.2.BP1: Definesthe scope of work. Define the work to be undertaken by the project, and determine |that
achievement of thegoals of the project is feasible with available resources and constraints.

NOTE Forithe identification of quality goals see MAN.3.BP1.

MAN.3.BP2": Determine development strategy. Evaluate options available for achieving the goals of| the
project; and determine, on e basis of fiSKS and Opporunities, which strategy will be adopted.

MAN.2.BP3: Select software life cycle model. Select a software life cycle model for the project which is
appropriate to the scope, magnitude and complexity of the project.

NOTE This base practice is related to MAN.2.BP1.
MAN.2.BP4 : Size and estimate tasks and resources. Size and estimate tasks and resources necessary to

complete the work by evaluating the options available for achieving the goals of the project and by taking into
consideration existing risks and opportunities.
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NOTE 1 This implies for projects involving the development of software that a development strategy is determined, a
software life cycle model which is appropriate to the scope, magnitude and complexity of the project is selected, and what is
needed for the entire software life cycle to satisfy the software requirements is estimated.

NOTE 2  For the identification of existing risks see MAN.4.BP2.

MAN.2.BP5: Develop work breakdown structure. Develop a work break down structure incorporating project
tasks, deliverables and sequence and relating these to the resources required to accomplish them and to the
strategy to be followed.

MAIN.2.BP6 : Identify infrastructure requirements. Identify and select the environmental and humancresource
elements needed to support the project strategy and performance.

MAIN.2.BP7 : Establish project schedule. Establish the project schedule, based on the work bregkdown
strugture, estimates, and infrastructure elements.

MAIN.2.BP8 :  Allocate responsibilities.  Identify the specific individuals and groups conttibuting to, and impacted
by, the project, allocate them their specific responsibilities, and ensure that the commitments are understopd and
accepted, funded and achievable.

MAIN.2.BP9 : Identify interfaces. Identify and monitor the efficiency of interfaces between elements |in the
project and with other projects and organizational units.

MAIN.2.BP10 : Establish and implement project plans. Provide a mechanism to ensure that project plans are
formally developed, implemented and maintained, and available to those involved with the project. Documént the
resylts of the activities in this process within the project plans, and ensure that the plans are published to all those
invglved.

MAIN.2.BP11 : Track progress against plans.  Regularly compare and report the status of the project against the
project plans. Use disciplined approaches to regularly~€valuate the performance of the project. Methodgls and
technigues which can be applied include:

- metrics,
- technical and managerial reviews,
- assessment of established\guality and performance criteria.

NOTE For the establishment and asséssment of quality criteria see MAN.3, Quality management process. For the
evalpation of risks see MAN.4, Risk management process.

MAIN.2.BP12 : Act to correct-deviations.  Take action when project targets are not achieved, to correct deViations
fronp the plan and to prevent recurrence of problems identified in the project. Update project plans accordingly.

5.3.L.3 MAN.3 Quality’\management process
New process

The| purposé.ef the Quality management process is to monitor the quality of the project's products and/or s¢rvices
and|to ensure that they satisfy the customer. The process involves establishing a focus on monitoring the quality of
proTuct and process at both the project and organizational level. As a result of successful implementation| of the
pro

ess.

0 quality goals based on the customer's stated and implicit quality requirements will be established for various
checkpoints within the project’s software life cycle;

O an overall strategy will be developed to achieve the defined goals;
O identified quality control and assurance activities will be performed and their performance confirmed;
O actual performance against the quality goals will be monitored;

O appropriate action will be taken when quality goals are not achieved.
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NOTE 1 This process supports performance of the process attributes 4.1 and 4.2 in those instances where it is invoked.

NOTE 2 This process goes beyond the quality control and assurance activities performed in Quality assurance process
(SUP.3), to provide an overall approach to meeting the stated and implicit requirements of the customer.

Base Practices :
MAN.3.BP1: Establish quality goals. Based on the customer's stated and implicit requirements for quality,

establish quality goals for the product and process that can be evaluated throughout the project, preferably in a
quanti ative_manner

NOTE For projects involving the development of software quality goals are established for various checkpoints-within the
project]s software life cycle.

MAN.3.BP2 : Define overall strategy. Develop an overall strategy at the project and organizational level to
achievie the defined goals by defining the metrics that will measure the results of project activities’and by defipning
acceptance criteria that will help to assess whether the relevant quality goals have been achieved:

MAN.3.BP3: Identify quality activities.  For each quality goal, identify quality control“and assurance activities
which will help achieve and monitor that quality goal, both at the project and organizational level.

NOTE For projects involving the development of software these activities are integrated within the project’'s softwarg life
cycle, gee also the SUP.3 Base Practices.

MAN.3.BP4 : Perform quality activities. Perform the identified quality- assurance and control activities jand
confirm their performance.

MAN.3.BP5: Assess quality. Throughout the project and at“least at the identified checkpoints within| the
project's software life cycle, apply the defined quality metrics.te*assess whether the relevant quality goals have
been gchieved.

MAN.3.BP6 : Take corrective action. When defined.quality goals are not achieved, take corrective or prevenmtive
action |both at the project and organizational level.

NOTE The corrective action can involve fixing<the product generated by a particular project activity or changing the
planneql set of activities in order to better achieve-the quality goals or both. The preventive action can involve modifying
product specifications or process definitions, orbeth, to prevent recurrence of the non-achievement.

5.3.1.4 MAN.4 Risk management process
New process

The plirpose of the Risk management process is to identify and mitigate the project risks continuously throughout
the lifg-cycle of a project.\The process involves establishing a focus on monitoring of risks at both the project|and
organigational levels. As-a result of successful implementation of the process:

O the scope ofthe risk management to be performed for the project will be determined;

O appropriate risk management strategies will be defined and implemented;

O risksZto-the project—will be—identified—in—the proiect-strategr—and-as—thev develop—during-the-conduct-of the
SkS—tothe—projectWh—elaeRtHea——theproject—state gys—aha—as—they—aeveiop—adHhRgtthie—cohRaHet+ot

project;
O the risks will be analyzed and the priority in which to apply resources to monitor these risks will be determined,;

O risk metrics will be defined, applied, and assessed to determine the change in the risk state and the progress of
the monitoring activities;

O appropriate action will be taken to correct or avoid the impact of risk.

NOTE This process supports performance of the process attribute 2.1 in those instances where it is invoked.
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Base Practices :

MAN.4.BP1: Establish risk management scope.  Determine the scope of risk management to be performed for
the project, in accordance with organizational risk management policies.

NOTE Issues to be considered include the severity, probability, and type of risks to identify and manage.

MAN.4.BP2 : Identify risks. Identify risks to the project both initially within the project strategy and as they
develop during the conduct of the project.

NOTE Examples of risks include cost, schedule, effort, resource, and technical risks.

MANIN.4.BP3: Analyze and prioritize risks.  Assess the probability of occurrence, impact, time-frame, ¢auses
and|interrelationships of risks for determining the priority in which to apply resources to mitigate these’risks.

MAN.4.BP4 : Define risk management strategies.  Define appropriate strategies to manage each risk off set of
riskg, both at the project and organizational level.

MAIN.4.BP5 : Define risk metrics. For each risk (or set of risks) define the metrics.that measure the chgnge in
the fisk state and the progress of mitigation activities.

NOTE Metrics should cover changes in the probability, impact and time-frame of(risks

MAN.4.BP6 : Implement risk management strategies. Carry out the defined management strategies Ipoth at
the project and organizational level.

MAN.4.BP7 : Assess results of risk management strategies: At identified checkpoints, apply the defined
metfics to assess the expected progress and level of success.efithe risk management strategies.

MAN.4.BP8: Take corrective action. When expeeted progress in risk mitigation is not achieved, take
appfopriate corrective action to correct or avoid the impact of risk.

NOTE Corrective action may involve developing\and implementing new mitigation strategies or adjusting the existing
strategies.

5.3.2 Organization process category (ORG)

The| Organization process category consists of processes that establish the business goals of the organizatipn and
devglop process, product, and resource assets which, when used by the projects in the organization, h¢lp the
organization achieve its business)goals. Although organizational operations in general have a much broader scope
than that of software processy software processes are implemented in a business context and, to be effective,
require an appropriate organizational environment. Taken together, these organizational processes:

O [build organizational infrastructure;

O |take advantage of the best of what is available(best practices) in any one part of the organization (effective
processes; advanced skills, quality code, good support tools);

O [make'the organizational best practices available to the entire organization;

O provide a basis for continuous improvement across the organization.
The processes belonging to the Organization process category are:
ORG.1 Organizational alignment process
ORG.2 Improvement process
ORG.2.1 Process establishment process

ORG.2.2 Process assessment process
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5.3.2.]

New p

ORG.2.3 Process improvement process
ORG.3 Human Resource Management process
ORG .4 Infrastructure process
ORG.5 Measurement Process
ORG.6 Reuse Process
ORG.1 Organizational alignment process
rocess

The puirpose of the Organizational alignment process is to ensure that the individuals in the organization shal

comm
busing
softwal
As a rg
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g e
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NOTE

NOTE
Base H

ORG.]
relatio

ORG.]
organi

ORG.]
busine

ORG.]

bNn vision, culture and understanding of the business goals to empower them to function¢effectively. Althd
ss re-engineering and Total Quality Management have a much broader scope than that. of software proc
re process improvement occurs in a business context and, to be successful, mustaddress business gq
sult of successful implementation of the process:

Vision, mission, goals and objectives for the business will be made known to all'employees;

eryone in the organization understands their role in achieving the ‘goals of the business and is abl
erform that role.

Il The process is outside the scope of ISO/IEC 12207. Some reasens are:

'he issue of overall business culture is beyond the scope of ISO/IEC 12207.

SO/IEC 12207 annexes address some of the issues related to the Organizational alignment process;

From the perspective of ISO/IEC 12207, the ramifications of implementation of the Organizational alignment proces
mplicit and expected to be built into the contract for any specific project.

P This process supports performance of.the process attributes 4.1 and 5.2 in those instances where it is invoked.
Practices:

.BP1: Develop a strategic\vision. Develop a strategic vision for the organization that identifies
nship of software engineefing functions to the core activities of the organization and its long term goals.

.BP2: Deploy vision. Deploy the organization strategic vision to all individuals working for
yation, using appropriate management and communication mechanisms.

.BP3: Develop a quality culture. Define quality policies and initiatives that are convergent with
ss goals Of'the organisation; disseminate quality policies and initiatives.

.BR4Y ™ Build and empower teams. Create teams and empower them to work with an integrated pro

e a
ugh
eSS,
als.

e to

['he tailoring process and the guidance on tailoring and relations between processes and organizations presented if the

b are

the

the

the

duct

perspe

ctive with a primary goal of customers satisfaction.

ORG.1.BP5: Provide incentives. Provide incentives to team members to contribute to the strategy of
organization.

5.3.2.2 ORG.2 Improvement process

Basic process

the

The purpose of the Improvement process is to establish, assess, measure, control and improve a software life cycle
process. As a result of successful implementation of this process:

O a set of organizational process assets will be developed and made available;
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the organization's process capability will be assessed periodically to determine the extent to which process

implementation is effective in achieving the organization's goals;

the effectiveness and efficiency of the organization's processes with respect to business goal achievement will

be improved on an ongoing basis.

e Practices:

ORG.2.BP1: Define organizational processes. Define, document and maintain a set of process descripti

ons.

OR

initigting quality improvement projects or activities.

OR
the

OR
star

5.3.

Con

The
soft

5.2.BP2: Deploy the processes. Deploy the standard processes by involving the whole organiSati

5.2.BP3: Assess the deployed processes.  Assess the deployed processes on a regularibasis to det
pxtent to which process implementation is effective in achieving the organization's goals.

5.2.BP4: Improve the standard processes. Based on the results of assessments, improve the

dard process descriptions.
P.3 ORG.2.1 Process establishment process
nponent process of ORG.2 - Improvement process

purpose of the Process establishment process is to establish @y'suite of organizational processes
vare life cycle processes as they apply to its business activities.$As a result of successful implementatior]

bn and

ermine

set of

for all
of the

progess:

O |a defined and maintained standard set of processes.will be established, along with an indication of each
process's applicability;

O [the detailed tasks, activities and associated wark: products of the standard process will be identified, tqgether
with expected performance characteristics;

O |a strategy for tailoring the standard process for the product or service will be developed in accordance with the
needs of the project;

O [information and data related to the use of the standard process for specific projects will exist gnd be
maintained.

NOTE This process supports_performance of the process attribute 3.1 in those instances where it is invoked.

Basg Practices:

ORG(.2.1.BP1 : Define goals. Define the process goals that are to be achieved by following the process|in the

organization.

NOTE - Oné&tinput to defining the goals is the organizations strategic vision.

ORG(Z:1.BP2 : Identify activities, roles, authorities & responsibilities . Identify the activities that compr|se the

way the process 15 currentty and/or shoufdbe performed and identify the rotes, authorities and responsibitities for

these activities.

ORG.2.1.BP3 : Define and document the processes performed in the organization

processes that are performed in the organization by identifying and describing :

- inputs and outputs for the process;

- entry and exit criteria for entering and exiting the process;

- control points in the process where key reviews and decisions are made;

- external interfaces with related processes, which supply inputs and consume outputs;
- internal dependencies between the activities in the process;

. Define and document the
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- process measures for the process that can be used to demonstrate achievement of the process
goals.

ORG.2.1.BP4 : Establish organisational policies . Establish written organisational policies for using the
organization's standard process family; establish written guide-lines for tailoring the organization's standard process
family to meet the specific needs of projects.

ORG.2.1.BP5 : Establish performance expectations . Establish expectations for process performance when
using the organizations standard process family.

ORG.2.1.BP6 : Deploy the process . Deploy the organizations standard process family available throughouf the
organigation.

ORG.2.1.BP7 : Check the standard processes deployment. Control the deployment of the standard progess
family within the organization.

ORG.2.1.BP8 : Capture process data. Capture information and data related to the usg, of 'standard procesfses;
maintgin the collected data.

ORG.2.1.BP9 : Maintain the standard processes.  Maintain the standard process{description.
5.3.2.4 ORG.2.2 Process assessment process

Component process of ORG.2 - Improvement process

The plirpose of the Process assessment process is to determine the’/extent to which the organization's stangard
software processes contribute to the achievement of its business_goals and to help the organization focus on the

need fpr continuous process improvement. As a result of successful implementation of the process:

O an efficient and effective process assessment methad will exist to determine the current capability of| the
o:rganization and its processes to produce productstand services consistent with its business goals;

O the relative strengths and weaknesses of the-qrganization's standard software processes will be understood;
O agcurate and accessible assessment records will be kept and maintained;

O rgviews of the organization's standard processes will be carried out at appropriate intervals to ensure their
cgntinuing suitability and effectiveness in light of assessment results.

NOTE | ISO/IEC TR 15504-3 defines an approach to the performance of this process
Base Fractices:
ORG.2.2.BP1: Determine the assessment method. Define the method to be used to perform the assessment.

ORG.2.2.BP2:. ‘Define assessment goals. Define and validate the assessment goals and identify the criterja to
verify {he achievement of the goals.

ORG.2.2.BP3: Define the assessment inputs.  Define the assessment inputs including the assessment scppe,
the processes to be investigated within the defined organisational unit, the highest level to be investigated, the
organisational unit which deploys these processes, the process context, the assessment constraints and the
assessment model.

ORG.2.2.BP4: Plan the assessment. Plan the assessment process, specifying the required inputs, the activities
to be performed in conducting the assessment, the resources and schedule assigned to these activities, the
selection and defined responsibilities of the assessors and organization participants in the assessment.

ORG.2.2.BP5: Perform the assessment to collect data. Perform the assessment to collect the data required for
evaluating the processes within the scope of the assessment in a systematic and ordered manner.
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ORG.2.2.BP6: Validate the data. Validate the data collected as appropriate, ensuring that the validated data
sufficiently covers the assessment goal.

ORG.2.2.BP7: Identify strengths and weaknesses. Identify the relative strengths and weaknesses of the
organization unit's processes by using the collected data.

ORG.2.2.BP8: Maintain the assessment results. Maintain accurate and current assessment results in an
accessible location and format.

OR(.2.2.BP9: Exploit the assessment result. Exploit the assessment results to maintain the organization's
starjdard processes.

OR(.2.2.BP10: Report the assessment result.  Report and document the assessment results ta-each individual
congerned.

NOTE - The assessment results should include at minimum the outputs specified in Clause 4.5 ISO/IEE-TR 15504-3.
5.3.p.5 ORG.2.3 Process improvement process
Component process of ORG.2 - Improvement process

The| purpose of the Process improvement process is to continually improve ‘the effectiveness and efficiency| of the
progesses used by the organization in line with the business need. As a result of successful implementatior] of the
progess:

0 [changes to standard and defined processes will be made in a‘controlled way, with predictable results;

O [the organization will effect improvements to its processesythrough activities such as process assessmgnt and
review;

O [|monitored software process improvement activities will be implemented in a coordinated manner acrgss the
organization;

O |historical, technical and evaluation data will be analyzed and used to improve these processes, to recommend
changes in projects, and to determine-technology advancement needs;

0 [quality cost data will be collected, maintained, and used to improve the organization's processeg as a
monitoring activity, and to setve to establish the cost of prevention and resolution of problems anf non-
conformity in software products and services.

NOTE This process supports performance of the process attributes 5.1 and 5.2 in those instances where it is invoked.
Basg Practices:
ORG(.2.3.BP1 :¢ldentify improvement opportunities. Identify opportunities for software process improvement.

ORG(.2.3.BR2: Define scope of improvement activities. Define the purpose, objectives, scope, and priofjties of
the process improvement activities in accordance with the business goals of the organization.

ORG™Z:3'BP3 T Understand the process. ASSESS e process to understand its strengths and Weaknesses.

ORG.2.3.BP4 : Identify improvements. Identify where the process needs to be improved to achieve its process
goals.

ORG.2.3.BP5 : Prioritize improvements.  Prioritize the improvements which can be made in the process based on
an analysis of the impact of potential improvements on achieving the goals of the process.

ORG.2.3.BP6 : Define measures of impact. Define measures that can be used to determine the impact of the
process changes on achieving the process’s goals.
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ORG.2.3.BP7 : Change the process. Change the process in line with the improvements that have been identified.

ORG.2.3.BP8 : Confirm the improvement.  Pilot test changes to confirm that they improve the process based on
analysis of appropriate data.

ORG.2.3.BP9 : Deploy improvement. Deploy improved processes across the organization as appropriate.

5.3.2.6 ORG.3 Human resource management process

Extendled process

The purpose of the Human resource management process is to provide the organization and projects jwith
individuals who possess skills and knowledge to perform their roles effectively and to work together as a cohesive
group.| As a result of successful implementation of the process:

O the roles and skills required for the operations of the organization and the project will dbe-identified thrqugh
timely review of the organizational and project requirements;

O training will be identified and conducted to ensure that all individuals have the skills’ required to perform their
agsignments, using mechanisms such as training strategies and materials;

O individuals with the required skills and competencies will be identified and-reeruited using mechanisms such as
p:[)cedures, or they will be trained as appropriate to perform the organizational and project roles;

O effective interaction between individuals and groups will be supported,;
O the work force will have the skills to share information and ceerdinate their activities efficiently;

O objective criteria will be defined against which group amd individual performance can be monitored to proyide
performance feedback and to enhance performance.

NOTE This process supports performance of the process attribute 3.2 in those instances where it is invoked.
Base Rractices:

ORG.3.BP1: Identify human resource~-needs. Identify needs for human resources across the organizgtion
based|on organizational and project inputs’to build the knowledge and skills of the staff. These needs may be|met
through training, recruitment or other_staff development mechanisms.

ORG.3.BP2: Develop or acquire training. Develop or acquire training that addresses the common traihing
needs

ORG.3.BP3: Train perSonnel. Train personnel to have the knowledge and skills needed to perform their roles.

ORG.3.BP4: Reetuit qualified staff. Establish a systematic program for recruitment of staff qualified to meet the
needs|of the organization, while providing opportunities for career development for existing staff.

ORG.3.BP5 % Define evaluation criteria. ~ Define objective criteria that can be used to assess staff performance.

ORG.3.BP6: Evaluate staff performance. Evaluate the performance of staff, either individually or in groups, in
respect of their contributions to the goals of the organization as a whole. Ensure that feed-back is discussed with
the staff.

ORG.3.BP7: Provide feedback on performance. Ensure that feedback is provided to staff on the results of any
performance evaluations performed.

ORG.3.BP8: Maintain staff records. Maintain adequate records of staff, including not only personnel details,
but also information on skills, training completed, and performance evaluations.
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ORG.3.BP9: Define project teams. Define the teams which will be needed to perform the work of the project,
defining the structure and operating rules for the team, required knowledge and skills.

ORG.3.BP10: Empower project teams. Empower teams to perform their job, by ensuring that they have

- an understanding of their job;

- a shared vision or sense of common interest;

- appropriate mechanisms or facilities for communication and work;

- support from the appropriate management for what they are trying to accomplish;

OR(.3.BP11: Maintain project team interactions. Obtain and maintain agreement on the implementation of
intefactions between teams.
5.3.2.7 ORG.4 Infrastructure process
Bagdjic process
The| purpose of the Infrastructure process is to maintain a stable and reliable infrastructute that is needed to gupport
the |performance of any other process. The infrastructure may include hardware, software, methods, tools,
techniques, standards, and facilities for development, operation, or maintenance. As a result of sucg¢essful
implementation of the process:
O |aninfrastructure will be established that is consistent with and suppertive of the applicable process procadures,
standards, tools and techniques;
O [the infrastructure will meet all requirements for functionality;)performance, safety, security, availability, space,
equipment, cost, time and data integrity.

NOTE This process supports performance of the process attribute 3.2 in those instances where it is invoked.
Basg Practices:
ORG.4.BP1: Identify software engineering_éenvironment requirements. Determine requirements for the
softivare engineering environment, identifying:

- process roles and activities it should support;

- security issues it should’address;

- throughput and data sharing requirements;

- backup and recovery;

- remote access/facility.
ORG.4.BP2:  Provide @ software engineering environment. Acquire and provide a software enginjeering
envlronment which satisfies the requirements.
ORG.4.BP3 : _Provide support for individuals using the software engineering infrastructure. Analyse and
spectify support’requirements; provide support for those who utilize the software engineering environment.
ORG.4BP4: Maintain software engineering environment. Perform maintenance on the software engirjeering
env|rohment for the purposes of :

- correcting defects;

- improving performance;

- modifying the environment to keep up with changes in the process activities and tools it supports;

- controlling changes to enable regression if necessary.
ORG.4.BP5: Provide a workspace conductive to productive performance. Provide a workspace, with
appropriate furnishings and office equipment, that encourages productive performance.

ORG.4.BP6: Ensure data integrity and security.  Provide the means to ensure that data resulting from

orp

rocess activities are protected from loss, corruption or damage.

project
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ORG.4.BP7: Provide remote access facility.  Provide the software project's technical and managerial staff with
the means to access their work environment and data from a remote location, as appropriate.

5.3.2.8 ORG.5 Measurement Process
New process
The purpose of the Measurement process is to collect and analyze data relating to the products developed and

processes implemented within the organizational unit, to support effective management of the processes, and to
objectively demonstrate the quality of the products. As a result of successful implementation of the process:

O an appropriate set of measurements driven by the project and organizational goals will be identified;
O data required will be collected and analyzed:;
O aflollection of historical data relating to process implementation will be established and maintained;

O measurements will be used to support decisions and provide an objective basis for gomamunication betweer] the
interested parties.

NOTE [L  The process supports performance of the process attributes 4.1 and 4.2 in thosennstances where it is invoked.
NOTE P  This process is closely linked to the Project management process (MAN.2).

Base Practices:

ORG.%.BP1: Establish metrics for process management. Establish measurable metrics for procesgses
measyrement and enable data to be collected and analyzed against the metrics.

ORG.%.BP2: Establish metrics for the quality of workcproducts. Establish measurable metrics for york
produgts quality and enable data to be collected and analyzed against the metrics.

ORG.%.BP3: Conduct quantitative process management. Conduct quantitative process management based
on qugntitative metrics, benchmarks or statistical data.

ORG.%.BP4: Measure the quality of werk’products. Measure work products quality based on establighed
metricg, benchmarks, or statistical data.

ORG.%.BP5: Make measurement. data available for decision-making. Maintain accurate and cufrent
measyrement data and make it @ccessible for any decision making processes for which it is relevant.

ORG.5.BP6: Define benchmark. Define a set of benchmark that will be used to benchmark the organization's
procegses.

ORG.%.BP7: Benchmark processes. Compare measured processes against benchmark processeg to
deternjine gapsbetween processes; apply defined process improvement practices to narrow any gap.

5.3.2.9 ORG.6 Reuse process

New process

The purpose of the Reuse process is to promote and facilitate the reuse of new and existing software work products
from an organizational and product/project perspective. As a result of successful implementation of the process:

O reuse strategies will be defined;
O reuse activities will be identified and established;

O a reuse infrastructure (e.g., networks, configuration management, repositories, etc.) will be established and
maintained.
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Base Practices:

ORG.6.BP1: Define organizational reuse strategy. Identify, develop and apply reusable entities
organizational levels and in applicable processes to improve productivity and quality.

ORG.6.BP2: Establish reuse library. Establish an accessible library system for collection, categori
management, maintenance, control, and update of reusable entities.

at all

zation,

ORG.6.BP3: Identify reusable entities. Identify reusable entities such as code modules, tests, interfaces,

franfieworks, documents, processes, experiences, domain knowledge and external resources.
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5.6.BP4: Develop reusable entities. Development of reusable work products, such as code modules
faces, frameworks, documents and domain knowledge.

5.6.BP5: Keep reusable entities stable and consistent. Maintain consistency, stabilit
dardization of reusable entities in the reuse library.

5.6.BP6: Report and certify reusable entities and domain knowledge. Report and certify re
ies and domain knowledge and experience.

5.6.BP7 : Inform potential users about reusable entities and domain knowledge. Notify the exi
features of new reusable entities and domain knowledge to potential users:

The capability dimension
clause presents the management practices related to theprocess attributes and capability levels defineg
ess capability dimension of the reference model in ISO/IEC TR 15504-2. Management practices wit
hciated characteristics are the indicators of process capability and are the means of achieving the capd

Ffessed by process attributes. Evidence of management practice performance supports the judgement
Fee of achievement of the process attribute. Management practices are associated with (annex B) :

practice performance characteristics that provide guidance on the implementation of the practice;

resource and infrastructure characteristics that provide mechanisms for assisting in the management
process; and

associated processes from-the process dimension that support the management practice.
cific management pragtices are linked to each process attribute as shown in this clause (clause 6). The
agement practices_is+intended to be applicable to all processes in the process dimension of the modg
cators of process_eapability (defined in annex B) help to establish objective evidence that the manag
tices associated with the process attribute are being performed.

capability dimension of the model consists of six capability levels matching the capability levels in the refi
el in ISO/EC TR 15504-2.

Leyel 0: Incomplete process
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process is not implemented, or fails to achieve its process outcomes.

At this level there is little or no evidence of any systematic achievement of any of the defined attributes.

6.2

The

The

Level 1: Performed process
implemented process achieves its process outcomes.

following attribute of the process demonstrates the achievement of this level:
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The extent to which the process achieves the process outcomes by transforming identifiable input work products to
produce identifiable output work products. As a result of full achievement of this attribute:

O the scope of work to be performed and work products to be produced are understood;

O work products will be produced that support the achievement of the process outcomes.

The reJated Management Practices are:

MP 1.1.1 Identify input and output work products.

MP 1.1.2 Ensure that the scope of work is identified for process execution and for the work products t
used gnd produced by the process.

MP 1.1.3 Ensure that base practices are implemented, producing work products which support
achievement of the defined process outcomes.

6.3 Level 2: Managed process

The pieviously described Performed process now executes in a managed fashion (planned, tracked, verified

adjust
The fo
6.3.1

The e
object

O th
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bd) based upon defined objectives.
lowing attributes of the process demonstrate the achievement of\this level:
PA 2.1 Performance management attribute

tent to which the performance of the process is managed to produce work products that meet the def
ves. As a result of full achievement of this attribute:

e objectives for the performance of the process will be identified (e.g. quality, time-scale, cycle time
source usage);

e responsibility and authority for developing the work products of the process will be assigned;

D be

the

and

ned

and

O the performance of the process will be' managed to produce work products that meet the defined objectives
The reJated Management Practices are:

MP 2.1.1 Identify the objectives for the performance of the process (for example, time-scale, cycle timefand
resource usage).

MP 2.1.2 Plan ¢he performance of the process according to the identified objectives by identifying| the
activitips of the procCess, the expected time schedule and allocation of resources for each activity.

MP 2.1.3 Plan and assign the responsibility and authority for developing the work products of| the
procegs.

MP 2.4 Meanage-the—execttion—of-the—activites—by-econtintettracking—eand+re-planning—to—produee—work

products that meet the defined objectives.

6.3.2

PA 2.2 Work product management attribute

The extent to which the performance of the process is managed to produce work products that are appropriately
documented, controlled and verified. As a result of full achievement of this attribute:

O the requirements (functional and non-functional) of the specified work products of the process will be defined;

O th
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the dependencies among the controlled work products will be identified,;
work products will be appropriately identified and documented, and changes will be controlled.;
the work products will be verified and adjusted to meet the defined requirements.

related Management Practices are:

ISO/IEC TR 15504-5:1999(E)

22.1 Identify the requirements for the work products, including both functional and non-functional
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2.2.3 Identify and define any work product dependencies.

2.2.4 Manage the quality of work products to ensure that they meet their functienal and non-fun

Level 3: Established process

previously described Managed process now performs using a defined process that is based upon s¢
neering principles and capable of achieving its process outcomes.

following attributes of the process demonstrate the achievement of this level:
1 6PA 3.1 Process definition attribute

extent to which the performance of the process uses a- process definition based upon a standard prog
eve the process outcomes. As a result of full achievement of this attribute:

a standard process including appropriate guidance on tailoring will be defined, that supports the execd
the managed process;

performance of the process will be_conducted in accordance with appropriately selected and/or {
standard process documentation;

historical process performance data will be gathered to establish and refine the understanding of the pj
behaviour (e.g. in order to estimate the process performance resource needs);

experiences of using the‘defined process will be used to refine the standard process.

related Management-Practices are:

imented guidance on tailoring.

3.1.2 Implement and/or tailor the standard process to obtain a defined process appropriate
esS'context.

2.2.2 Manage the documentation, configuration management and change control of the work-prodiicts.

ctional

ftware

ess to

tion of

pilored

rocess

3.1.1 Identify the standard process that supports the execution of the managed process and provides

to the

MP

MP
perf

MP

3.1.3 Gather process performance data so that the behaviour of the defined process can be
understood.

3.14 Establish and refine the understanding of the process behaviour by using p
ormance data.

3.15 Refine the standard process.

rocess
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6.4.2 PA 3.2 Process resource attribute

The extent to which the process draws upon suitable resources (for example, human resources and process
infrastructure) that is appropriately allocated to deploy the defined process. As a result of full achievement of this
attribute:

O roles, responsibilities and competencies required for performing the process will be identified and documented;

O the process infrastructure required for performing the process will be identified and documented;

O the required resources will be available, allocated and used to support the performance of the defined proegss.
The reJated Management Practices are:

MP 3.2.1 Identify and document the roles, responsibilities and competencies required to support the
implementation of the defined process.

MP 3.2.2 Identify and document the process infrastructure requirements to,support the implementation
of the fefined process.

MP 3.2.3 Provide, allocate and use the resources  to support the performance of the defined process.

MP 3.2.4 Provide, allocate and use an adequate process infrastructure to support the performance of
the defined process.

6.5 Level 4: Predictable process

The prieviously described Established process now performs censistently within defined limits to achieve its progess
outcomes.

The fojlowing attributes of the process demonstrate the. achievement of this level:
6.5.1 [PA4.1 Measurement attribute

The extent to which product and process goals and measures are used to ensure that performance of the progess
suppofts the achievement of the defined\goals in support of the relevant business goals. As a result of full
achievement of this attribute:

O product and process goals and measures will be identified in line with relevant business goals;

O product and process measures will be collected to monitor the extent to which the defined goals are met;
O process performance/trends across the organization will be analyzed;

O process capability will be measured and maintained across the organization.

The reJated Management Practices are:

MP 4.1.1 Identify product and process goals and measures which support the achievement of| the
relevant business goals.

MP 4.1.2 Collect the specified product and process measures through performing the defined process.
MP 4.1.3 Analyze trends in the performance of the process across the organisation.
MP 4.1.4 Measure the process capability and maintain it within the defined limits across the organisation.
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6.5.2 PA 4.2 Process control attribute

The extent to which the process is controlled through the collection, analysis, and use of product and process
measures to correct, where necessary, the performance of the process to achieve the defined product and process
goals. As a result of full achievement of this attribute:

O suitable analysis and control techniques will be identified;

O in-process product and process measures will be collected and analyzed to support control of process
performance within defined limits;

O |process performance will be managed quantitatively.
The|related Management Practices are:

MPHK.2.1 Identify suitable measurement techniques, appropriate to the process~context, to qupport
progess and product improvement.

MP|.2.2 Collect measures and identify process control parameters in order to perform analysis.

MP|.2.3 Control the process performance using the analysis measures to identify actions to maintain
confrol and/or implement improvement.

6.6| Level 5: Optimizing process

The| previously described Predictable process now dynamically,changes and adapts to meet relevant currgnt and
projected business goals effectively.

The|following attributes of the process demonstrate the achievement of this level:
6.6.l PA5.1 Process change attribute

The| extent to which changes to the definition, management and performance of the process are contrdlled to
achleve the relevant business goals of the organization. As a result of full achievement of this attribute:

0 [the impact of all proposed changes-will be assessed against the defined product and process goals|of the
defined and standard processes;

O |the implementation of alllagreed changes will be managed to ensure that any disruption to the process
performance is understooed' and acted upon;

O [the effectiveness.of process change on the basis of actual performance will be evaluated against the defined
product and preeess goals and adjustments made as needed.

The|related Management Practices are:

MP[5.1.1 Identify changes to the standard process definition on the basis of a quantitative understanding
of the precess.

MP 5.1.2 Assess the impact of all proposed changes against the defined product and process goals of
the defined and standard processes.

MP 5.1.3 Define an implementation strategy for the approved change, ensuring that any disruption to the
process performance is understood and acted upon.

MP 5.1.4 Implement the approved changes to the affected processes according to the implementation
strategy.
MP 5.1.5 Evaluate the effectiveness of process change on the basis of actual performance against the

defined product, process and business goals, making adjustments as needed.
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6.6.2 PA 5.2 Continuous improvement attribute

The extent to which changes to the process are identified and implemented to ensure continuous improvement in
the fulfilment of the relevant business goals of the organization. As a result of full achievement of this attribute:

O the process improvement goals for the process will be defined that support the relevant business goals of the
organization;

O the sources of real and potential problems will be identified,;

O improvement opportunities will be identified;

O ap implementation strategy will be established and deployed to achieve the process improvement.goals acfoss
the organization.

The refated Management Practices are:

MP 5.2.1 Define the process improvement goals for the process that support.the relevant business gpals
of the prganization.

MP 5.2.2 Analyse the source of real and potential problems in the-curfent process, identifying
improyement opportunities in a systematic and proactive manner to continuously-improve the process.

MP 5.2.3 Implement changes to selected areas of the tailored process according to the
implementation strategy.

MP 5.2.4 Validate the effectiveness of process change on the basis of actual performance against
procegs and business goals add feedback to the standard process definition.
7 Cgmpatibility with the reference model

7.1

mtroduction

This part of ISO/IEC TR 15504 sets out-an’assessment model that is compatible with the reference mod¢l in
ISO/IHC TR 15504-2. The assessment ‘model can be used in the performance of assessments that meet| the
requirgments of ISO/IEC TR 15504. it may also be used as an example for a model developer.

This clause serves as the statenent of conformance of the assessment model to the compatibility requirements
explai:l:ed in ISO/IEC TR 15504-2. For ease of reference, the requirements from Clause 7 of ISO/IEC TR 15504-2
are enpbedded verbatim intthe text of this clause. They should not be construed as normative elements of this |part
of ISOfIEC TR 15504.

Since this model has.been explicitly constructed to be an elaboration of the reference model, the conformance claim
is in fact relatively* trivial. For other models, particularly ones with a different architecture, the demonstration of
conformance'may be more difficult requiring more detail in the mapping.

7.2 Madel purpose

A model shall be based on good software engineering and process management principles and be suitable
for the purpose of assessing software process capability.

[ISO/IEC TR 15504-2, 7.2]

The assessment model in this part of ISO/IEC TR 15504 has been created to be a complete model for the
assessment of software process capability, directly compatible with the reference model. The premise is that the
capability of processes can be assessed reliably and consistently by judging the indicators of process performance
and process capability.
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7.3 Model scope
A model shall encompass all, or a non-empty subset, of the set of processes in the process dimension of
the reference model.
A model shall address all, or a continuous subset, of the levels (starting at level 1) of the capability
dimension of the reference model for all of the processes within its scope.
It would be permissible for a model, for example, to address solely level 1, or to address levels 1, 2 and 3,
but it would not be permissible to address levels 2 and 3 without level 1.
A model shall declare its scope of coverage in the terms of both the process and capability dimensjons of
the reference model.
[ISQ/UEC TR 1550412, 7.3]
The| scope of the assessment model in this part of ISO/IEC TR 15504 is the entire scope of the reference mpdel in

ISOfIEC TR 15504-2. Thus in the process dimension, the model provides full coverage ‘of each of the proce

the
dim
Lev

7.4

Customer-Supplier, Engineering, Support, Management and Organization process categories. In the cal

Model elements and indicators

A model shall be based on a set of elements that explicitly address the purposes, as defined
reference model, of all the processes within the scopé.ef the model, and that demonstrate the achie
of the process attributes within the capability level scope of the model.

In the capability dimension, the detajled elements shall constitute a set of indicators of process ca
that focus attention on the process.mahagement practices that realize the process attributes.

[ISO/IEC TR 15504

5ses in
bability

bnsion, the model addresses the nine process attributes and hence the complete capability level scale from
bl 0 to Level 5. As in the reference model, the capability dimension is applicable to each of the processeg in the
progess dimension.

in the
ement

In the process dimension, the detailed elements of the model shall constitute a set of indicators of grocess
performance that focus attention on the effective implementation of processes through their work proglucts.

pability

2,74]

Thig assessment model is an elaboration of the reference model : the fundamental elements of the asse$sment

model are the processes and-pracess attributes identical to those in the reference model. The assessment

model

extgnds the reference model.through the inclusion of assessment indicators as shown in Figure 2. Assegsment

indi

O

a

as g

7.5

cators are :
base practices; work products and their characteristics ; and
management practices, practice performance characteristics, resources and infrastructure characteristics

hown\in-Figure 2. They support the judgement of the performance and capability of an implemented proce

SS.

A model shall provide an explicit mapping from the fundamental elements of the model to the processes

and process attributes of the reference model.

The mapping shall be complete, clear, and unambiguous and shall substantiate the declaration of the scope

of coverage.

In the process dimension, the mapping shall include the mapping of the indicators of process performance

within the model to the purposes of the processes in the reference model.
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In the capability dimension, the mapping shall include the mapping of the indicators of process capability

within the model to the definitions of the process attributes in the reference model

The mapping requirement enables assessment models that are structurally different to be related to the

reference model.

[ISO/IEC TR 15504-2,

7.4]

The assessment model is constructed as an elaboration of the reference model. Clause 5 (The process dimension)

and C’Lause 6 (The capability dimension) are structured identically to the process and capability dimensions-of
referepce model, and hence the fundamental elements have a one to one mapping between the two models.

For ea
of the

For e3
definiti
practig

Theref
detailg

Furthe

7.6 T

Asac

ch of the process categories and processes of the reference model, Clause 5 repeats the purpgse stater
corresponding reference model process, and then further decomposes the process into base practices.

ich of the process capability levels and process attributes of the reference model,, Clause 6 repeats
ons given in the reference model and then further decomposes each process attribute into manager
es.

ore, the layout of the model in Clauses 5 and 6 itself provides an explicit mapping of the relationships o
d elements of the model to the purpose statements and process attributes-ef the reference model.

I decomposition in terms of detailed indicators is included in the Annexes.
ranslation
A compatible model shall provide a formal and verifiablesmechanism for converting data collected ag:
the compatible model into a set of process attribute ‘ratings for each reference model process direct
indirectly assessed as defined in 6.7 of this part of ISO/IEC 15504, and in ISO/IEC 15504-3.
[ISO/IEC TR 15504-2,

bnsequence of the one to one mapping between the fundamental elements of the assessment model and

referemce model, there is no need for translation of the data collected against assessment model into the se

attribu

e ratings of the reference model. The ‘process attributes within this assessment model are rated dire

using the rating scale in ISO/IEC TR 15504;2.

the

nent

the
nent

the

Rinst
y or

7.5]
the

s of
pctly
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Annex A
(informative)

Processes and associated work products

Al

The

organization's process implementation; these work products are identified with their work produgct identifier 1

Introduction

associated work products listed in this annex may be used when reviewing potential inputs,and output:

5 of an
umber

as Used in the Annex C. The associated work products are provided as guidance for potential inputs and outputs to
looK for, and provide objective evidence supporting the assessment of a particular process. A methodology and
assessor judgement are needed to ensure that process context (application«domain, business purpose,
development methodology, size of the organization, etc.) is explicitly consideredto use this information. This list
shopld not be considered as a check-list of what every organization must have-but rather as an example and
starfing point for considering whether, given the context, the work products are necessary and contributing| to the
intended purpose of the process.
A.4 Primary Life Cycle Processes
A.2l1 Customer Supplier process category (CUS)
CU$.1 - Acquisition Process
Refer to the work products associated with the compenent processes.
Table A.1 — CUS.1.1 - Acquisition’Preparation Process - Associated Work Products

Input Output

44) Product need assessment 31) Review record

45%) Acquisition strategy 44) Product need assessment

52) Requirement specification (Internal) 45) Acquisition strategy/plan

83) Customer request record 47) Request for proposal

52) Requirement specification (product / service)
68) Acceptance test strategy
Table A.2 — CUS.1.2 - Supplier Selection Process - Associated Work Products

Input Output

19) Meeting minutes 19) Meeting minutes

22) Risk analysis record / report 21) Analysis result

29) Assessment / audit record 31) Review record

44) Product need assessment 47) Request for proposal

45) Acquisition strategy 48) Supplier proposal response

47) Request for proposal 49) Supplier history record

48) Supplier proposal response 50) Commitments / agreement

49) Supplier history record 51) Contract

52) Requirement specification (product / service)

87) Communication mechanism

53


https://standardsiso.com/api/?name=d30eb12808d0cb2a10dcf4a78b1ff959

ISO/IEC TR 15504-5:1999(E)

© ISO/IEC

Table A.3 — CUS.1.3 - Supplier Monitoring Process - Associated Work Products

Input Output
7) Work product 19) Meeting minutes
19) Meeting minutes 20) Progress Status record/report
20) Progress Status record/report 31) Review record
48) Supplier proposal response 49) Supplier history record
51) Contract 81) Acceptance record
52) Requirement specitication (nernal) 84) Problem report record
83) Customer request 95) Change control record
87) Communication mechanism 96) Change history
94) Change request 97) Corrective actions
98) Tracking system 109) Contract review record
106 Installation record
109 Contract review record
Table A.4 — CUS.1.4 - Customer Acceptance Process - Associated:\Werk Products
Inpu Output
7 Work product 19) Meetingiminutes
29) Assessment audit / record 20) Progress status record / report
45) Acquisition strategy / plan 81) Acceptance record
48) Supplier proposal response 93) Configuration item
51) Contract 94) Change request
52) Requirement specification
68) Acceptance test strategy
70) Release package
71) Release (note) information
83) Customer request
95) Change control record
109 Contract review record
Table A.5-~ CUS.2 - Supply process - Associated Work Products
Inpu Output
47) Request forproposal 31) Review record
48) Supplier proposal response 48) Supplier proposal response
51) Contract 51) Contract
52) Reguirement specification (customer) 62) Test result
68) Acceptance test strategy / plan 70) Release package
70) Release package 71) Release notes
71) Release (notes) information 74) Installation plan
73) System 75) Installation guide
76) Packaging record 78) Delivery instruction
87) Communication mechanism 76) Packaging record
105)  Customer documentation 79) Delivery record
80) Handling and storage guide
81) Acceptance record
106) Installation record
109) Contract review record
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Table A.6 — CUS.3 - Requirements elicitation process - Associated Work Products

Input Output

6) Work breakdown structure 17) Project plan

21) Analysis result 31) Review record

22) Risk analysis record 44) Product needs assessment

46) Market analysis record / report 50) Commitment / agreement

51) Contract 52) Requirement specification (customer)
57 Require [ A7

83) Customer request 82) Customer support procedure

87) Communication mechanism 87) Communication mechanism

96) Change history 95) Change control

96) Change history

CU$.4 - Operation Process

Refer to the work products associated with the component processes.

Table A.7 — CUS.4.1 - Operational use process - Associated-Work Products

Input Output

4 Job procedure 22) Risk analysis
40) Risk measure 42) Service level measure
4]) Field measure 62) Test results

42) Service level measure 84) Problem report
59) Test plan 94) Change request
6 Test script 99) Work-around
61) Test case

7 Release package

71) Release note

73) System

83) Customer request

82) Customer support procedure
84) Problem report

87) Communicationimechanism

91) Configuration‘management plan
98) Tracking,system

103) Recovery-plan

Table A.8 — CUS.4.2 - Customer support process - Associated Work Products:

Input Output

31) Review record 84) Problem report record

41) Field measure 89) Training record

46) Market analysis record 42) Service level measure

51) Contract 85) Customer satisfaction survey
52) Requirement specification (customer) 86) Customer satisfaction data
82) Customer support procedure 43) Benchmarking data

83) Customer request record 82) Customer support procedure

84) Problem report
85) Customer satisfaction survey
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Input
87)
90)
88)
98)
105)

Communication mechanism
Training material

Training strategy/plan
Tracking system

Customer documentation

© ISO/IEC

Output

A.2.2

ENG.1

Refer fo the 'work products associated with the component processes.

Table A.9 — ENG.1.1 - System requirements analysis and design process - Associated Work Products

Input
44)
46)
52)
52)
83)
94)
98)

Input
44)
52)
52)
53)
58)
83)
87)
84)
94)
101

Engineering Process Category (ENG)

- Development process

Product need assessment
Market analysis
Requirement specification (customer)

Requirement specification (maintenance)

Customer request
Change request
Tracking system

Table A.10 — ENG.1.2 - Software requirementsianalysis process - Associated Work Products

Product need assessment
Requirement specification (customer)

Requirement specification (maintenance)

System design / architecture
Traceability record / mapping
Customer request
Communication Mechanism
Problem report

Change request
Database-design

Table A.11 — ENG.1.3 - Software design process - Associated Work Products

Output

8) Interface

30) Review strategy./plan

52) Requirement.specification (system)
53) Systemdesign / architecture

58) Trageability record/mapping

68) ACceptance test strategy / Plan

69) Release strategy /plan

87) Communication mechanism

Output

8) Interface

21) Analysis result

31) Review record

52) Requirement specification (software)
58) Traceability record/mapping
69) Release strategy /plan

87) Communication mechanism
93) Configuration item

100)  Product configuration

105) Customer documentation

Input
2)
33)
52)
53)
59)

56

Life cycle model

Reuse strategy / plan

Requirement specification (software)
System design / architecture

Test strategy / plan

Output

54) High level software design
55) Low level software design
58) Traceability record/mapping
63) Unit test strategy / plan
101) Database design

105) Customer documentation
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Table A.12 — ENG.1.4 - Software construction process - Associated Work Products

Input Output

10) Coding standard 56) Software units (code)
35) Reuse repository 59) Test strategy / plan

52) Requirement specification (software) 60) Unit test script

52) Requirement specification (system) 61) Test case

53) System design / architecture 62) Test result

54) High level software design 53) Unite test strategy / plan

55) Low level software design 92) Configuration item
63) Unit test strategy / plan

91) Configuration management strategy / plan

101) Database design

Table A.13 — ENG.1.5 - Software integration process - Associated Work Rroducts

Input Output

52) Specification requirement (system) 65) Integratiop-fest strategy / plan
52) Specification requirement (software) 67) Regressign’test strategy

52) Specification requirement (maintenance) 58) Traceability record/mapping
54) High level software design 57) Buildlist

55) Low level software design 64) Software item test plan

58) System design / architecture 60) Software item test script

56) Software unit (code) 61) Test case

57) Build list 62) Test result

60) Test script 72) Integrated software
61) Test case

69) Release strategy /plan

9%) Change control record

Table A.14 — ENG:1.6 - Software testing process - Associated Work Products

Input Output

52) Specification requirement (system) 58) Traceability record / mapping
52) Specification\requirement (software) 60) Integrated software test script
52) Specificatioh/requirement (maintenance) 61) Test case

58) System.design / architecture 62) Test result

54) High\Jevel software design 65) Integration test strategy/plan
55) Eow level software design 67) Regression test strategy

57) Build list 72) Integrated software

60) Test script 100)  Product configuration

61) Test case 105) Customer documentation

64) Software test strategy / plan

67) Regression test strategy / plan

69) Release strategy / plan

72) Integrated software

92) Configuration Management (file, library,
system)

95) Change control record

105)  Customer documentation
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Input Output

52) Specification requirement (system) 16) System integration strategy/plan
52) Specification requirement (software) 57) Build list

52) Specification requirement (maintenance) 58) Traceability record/mapping
53) System design / architecture 66) System integration test plan
54) High level software design 60) System integration test script
60) Test script 61) Test case

61) Test case 62) Test results

64) Software test strategy / plan 66) System test plan

66) System test strategy / plan 67) Regression test strategy

67) Regression test strategy / plan 60) System test script

69) Release strategy /plan 73) System

72) Integrated software 100) Product configuration

92) Configuration  Management (file, library, 105) Customer documentation
system)

95) Change control record

105 Customer documentation

107 System components

Table A.16 — ENG.2 - System and software maintenance process - Associated Work Products

Input Output

17) Project plan 16) Maintenance strategy/plan

21) Analysis result 52) Requirement specification (maintenance)
33) Reuse strategy / plan 21) Analysis result

34) Testing strategy 52) Requirement specification (system)
41) Field measure 52) Requirement specification (software)
44) Product need assessment 95) Change control record

51) Contract 69) Release strategy /plan

52) Requirement specification.(Ccustomer) 70) Release package

53) System design / architecture 71) Release information

67) Regression test strategy

69) Release strategy./plan

80) Handling and‘storage guide

83) Customerrequest

84) Problemeport

92) Configuration Management (file, library,

system)

94) Change request

95) Change control

99) Work-around (temporary solutions)

102) Back-up / Recovery record

107)  System component
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A.3 Supporting Life Cycle Processes

A.3.1 Support process category

ISO/IEC TR 15504-5:1999(E)

Table A.17 — SUP.1 - Documentation Process - Associated Work Products

Problem report
Configuration management system

Input Output

9) Standard 7 Work product

27) QUality criteria 17) Documentation policy

30) Review plan 17) Project plan (documentation)
44) Product need assessment 31) Review record

52) Requirement specification (customer) 52) Requirement specification (Doctimentatio
52) Requirement specification (documentation) 79) Delivery record

58) System design / architecture 81) Acceptance record

7 Distribution list 93) Configuration item

78) Delivery instruction 95) Change control

83) Customer request 96) Change history!

84

92)

)

Change request

Table A.18 — SUP.2 - Configuration Management Pracess - Associated Work Products

iprary,

Input Output
69) Release strategy /plan 20) Progress status record / report
84) Problem report 57) Build list
91) Configuration management plan 70) Release package
92) Configuration management  (file, 72) Integrated software
system) 80) Handling and storage guide
93) Configuration item 87) Communication mechanism
94) Change request 92) Configuration management (file, i
95) Change control record system)
96) Change history 93) Configuration item
98) Tracking system 95) Change control record
100)  Product configutation 96) Change history
91) Configuration management plan
Table A.19 — SUP.3 - Quality Assurance Process - Associated Work Products
Input Output
1 Software development methodology 3) Process description
3) Process description 4) Job procedure, practice
4) Job procedures, practice 9) Standard
7) Work product description 19) Meeting minutes
9) Standard 20) Progress status record / report
17) Project plan 21) Analysis result
24) Quality statement (policy) 25) Quality plan/strategy
25) Quality strategy/plan 27) Quality criteria
28) Quality record 28) Quality record
27) Quality criteria 29) Assessment / audit record
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Input Output
30) Review strategy/plan 31) Review record
38) Process measure 97) Corrective action
39) Quality measure
37) Project measure
52) Requirement specification
Table A.20 — SUP.4 - Verification Process - Associated Work Products
Inpu Output
1) Software development methodology 16) Verification plan/strategy
3) Process description 19) Meeting minutes
6) Work breakdown structure 21) Analysis result
7 Work product 28) Quiality record
9) Standard 29) Assessment / audit record
10) Coding standard 31) Review records
14) Verification policy 39) Quality measure
17) Project plan 58) Traceability record / mapping
20) Progress status report 84) Problem report record
27) Quiality criteria 97) Corrective actions
25) Quality strategy/plan 98) Tracking system
30) Review strategy/plan
52) Requirement specification
59) Test strategy/plan
84) Problem report record
98) Tracking system
Table A.21 — SUP.5 - Validation Process - Associated Work Products
Inpu Output
1) Software development methedology 16) Validation plan/strategy
3) Process description 19) Meeting minutes
7 Work product 21) Analysis result
9) Standard 28) Quality record
14) Validation policy 31) Review record
17) Project plan 39) Quality measure
25) Quality.strategy/plan 58) Traceability record / mapping
27) Quality’criteria 60) Test script
30) Review strategy/plan 61) Test case
39) Quality measures 62) Test result
52) Requirement specification (test) 84) Problem report record
58) Traceability Record / mapping 97) Corrective action
59) Test strategy/plan 98) Tracking system
67) Regression test strategy / plan
65) Integration test strategy / plan
64) Software test plan
84) Problem report record
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Table A.22 — SUP.6 - Joint Review Process - Associated Work Products

Input Output

3) Process description 19) Meeting minute

17) Project plan 21) Analysis result

18) Process performance data 26) Improvement opportunity
19) Meeting minutes 29) Assessment / audit record
20) Progress status report 31) Review record

27) RiSKanalysis 30) Review strategy / plan

23) Risk management plan 58) Traceability record / mapping
25) Quiality strategy / plan 81) Acceptance record

30) Review strategy / plan 84) Problem report record

31) Review record 86) Customer satisfaction data
37) Project measure 97) Corrective action

38) Process measure 109) Contract review record

39) Quality measure

42) Service level measure

51) Contract

52) Requirement specification (customer)
68) Acceptance test plan

83) Customer request

84) Problem report

87) Communication mechanism

98) Tracking system

Table A.23 — SUP.7 - AuditProcess - Associated Work Products
Input Output
3 Process description 5) Schedule
4 Job procedure, practice 16) Plan (audit)
9 Standard 21) Analysis result
12) Quality goal 29) Assessment / audit record
14) Audit policy 58) Traceability record / mapping
16) Plan (audit) 97) Corrective action
20) Progress statasyrecord / report
25) Quiality strategy / plan
27) Quality-eriteria
29) Assessment/audit record

38) Rrocess measure

51) Contract

52) Requirement specification (customer)
59) Test plan

84) Problem report

86) Customer satisfaction data

62) Test result

97) Corrective action

98) Tracking system
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Table A.24 — SUP.8 - Problem Resolution Process - Associated Work Products
Input Output
20) Progress status record / report 21) Analysis result
21) Problem analysis result 26) Improvement opportunity
30) Review strategy : plan 31) Review record
31) Review record 52) Maintenance requirement
39) Quality measure 58) Traceability record / mapping
41) Field measure 6Y9) Release strategy /plan
42) Service level measure 84) Problem report
62) Test result 94) Change request
83) Customer request 95) Change control
84) Problem report 96) Change history
96) Change history 97) Corrective action
97) Corrective action 98) Tracking system
98) Tracking system
A.4 Prganizational Life Cycle Processes
A.4.1| Management process category
Table A.25 — MAN.1 - Management Process>\Associated Work Products
Input Output
1) Software development methodology 6) Work breakdown structure
2) Life cycle model 5) Schedule
4) Job procedure, practice 11) Estimate
7 Work product 17) Project plan
9) Standard 18) Process performance data
12) Business goal 20) Progress status report
16) Business plan 21) Analysis result
18) Process performance data 23) Risk management plan
24) Quality statement/policy, 25) Quality strategy/plan
38) Process measure 30) Review strategy/plan
51) Contract 31) Review record
52) Requirements specification (customer, 33) Project’s reuse strategy
software, system) 38) Process measure
50) Commitment /agreement 45) Project’s acquisition strategy/plan
87) Coemmunication mechanism 58) Traceability record / mapping
88) Training strategy plan 84) Problem report / record
98) Tracking system 87— Communicationmechanism—— |

97) Corrective action
108) Personnel record

Table A.26 — MAN.2 - Project management process - Associated Work Products

Input Output

1) Software development methodology 2) Life cycle model

2) Life cycle model 5) Schedule

4) Job procedure, practice 6) Work breakdown structure
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Input Output
5) Schedule 8) Interface
9) Standard 11) Estimate
18) Process performance data 17) Project plan
22) Risk analysis 20) Progress status report
23) Risk management strategy / plan 21) Analysis result
24) Quiality statement/policy 31) Review record
37 Projectrreastte 36} Review-strategyfptan
38) Process measure 33) Project’s reuse strategy
50) Commitment /agreement 37) Project measure
51) Contract 45) Project’s acquisition strategy/plan
52) Requirement specification (customer, software, 87) Communication mechanism
system) 91) Configuration management_plan
91) Configuration management strategy / plan 97) Corrective action
98) Tracking system 108) Personnel record
104) Development environment
Table A.27 — MAN.3 - Manage quality - Associated\Work Products

Input Output
6 Work break down structure 4) Job procedure / practice
17 Project plan 5) Schedule
16) Business plan 6) Work break down structure
2 Progress status report / record 12) Quiality goal
24) Quality statement / policy 17) Project plan
25) Quality plan 18) Process performance data
28) Quality record 21) Analysis result
29) Assessment / audit record 25) Quiality strategy/plan
30) Review strategy / plan 26) Improvement opportunity
31) Review record 29) Assessment audit / record
41) Field measure 31) Review record
52) Requirement specification (customer) 39) Quality measure
84 Problem report record 97) Corrective action

Table A.28 — MAN.4 - Manage risks - Associated Work Products
Input Output
1 Saoftware development methodology 18) Process performance data
5 Schedule 22) Risk analysis
6 Progress status report 23) Risk management strategy / plan*
11) Estimate *Note: could be included as a part of any Plan = 16)
12) Business goal 29) Assessment / audit record
17) Project plan 31) Review record
20 Progress status record / report 40) Risk measure
23) Risk management strategy / plan 97) Corrective action
25) Quality strategy / plan 98) Tracking system
30) Review strategy / plan
37) Project measure
38) Process measure
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Input Output
39) Quality measure
41) Field measure
42) Service level measure
52) Customer requirement
59) Test plan
74) Installation plan
86) Eustomer-satisfactiontate
A.4.2| Organization process category
Table A.29 — ORG.1 - Organizational alignment process - Associated Work Products
Input Output
2) Life cycle model 3) Process description
9) Standard 5) Schedule
12) Business goal 6) Work breakdown structure
13) Vision 8) Interface
14) Policy 12) Team goal
17) Project plan 13) Vision
24) Quality statement / policy 14) Policy
25) Quiality strategy plan 15) Personnel policy
46) Market analysis record / report 16) Plan
86) Customer satisfaction data 17) Project plan
24) Quality statement / policy
25) Quiality strategy / plan
27) Quality criteria
50) Commitment / agreement
87) Communication mechanism
108) Personnel record
ORG.2 - Improvement process
Refer fo the work products associated with the component processes.

Table A.30— ORG.2.1 - Process establishment process - Associated Work Products

Input Output

1) Software development methodology 3) Process description

2) Lifecycle model 4) Job procedure

9) Standard 5) Schedule

12) Business goal 6) Work breakdown structure
13) Vision 8) Interface

14) Policy 9) Standard

24) Quiality statement / policy 12) Process goal

25) Quality strategy / plan 14) Policy

29) Assessment / audit record 16) Plan

31) Review record 21) Analysis result

32) Reuse plan 24) Quiality statement / policy
33) Reuse strategy 27) Quality criteria
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Input Output
39) Quality measure 28) Quality record
43) Benchmarking data 30) Review strategy/plan
47) Request for proposal 31) Review record
50) Commitment / agreement 38) Process measure
51) Contract 77) Distribution list
52) Requirement specification (product / service) 87) Communication mechanism
89 Fraifitgrecord
44) Product needs assessment
Table A.31 — ORG.2.2 - Process assessment process - Associated Work Products
Input Output
1 Software development methodology 12) Goal
2 Life cycle model 16) Plan
3 Process description 18) Process performance data
9 Standard 21) Analysis result
12) Business goal 22) Risk analysis record / report
13) Vision 23) Risk management strategy / plan
14) Policy 26) Imprevement opportunity
16) Plan 28) Quality record
18) Process performance data 29) Assessment / audit record
20) Progress status record / report 38) Process measure
24) Quiality statement / policy 43) Benchmarking data
25) Quality strategy / plan 97) Corrective action

27 Quiality criteria

28) Quality record

29) Assessment / audit record
30) Review strategy / plan

31) Review record

36) Measure

37 Project measure

38) Process measure

39) Quality measure

40) Risk measure

4]) Field measures

42) Service-level measure

43) Benchmarking data

44 Product needs assessment
46) Market analysis record / report
84) Problem report record

86) Customer satisfaction data
104) Development environment
108) Personnel record

109) Contract review record
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Table A.32 — ORG.2.3 - Process improvement process - Associated Work Products
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Input Output
1) Software development methodology 3) Process description
2) Life cycle model 12) Process goals
3) Process description 17) Project plan
9) Standard 18) Process performance data
12) Process goal 21) Analysis results
13) Vision 22) RiSKanalysis record/report
14) Policy 23) Risk management strategy/plan
18) Process performance data 25) Quiality strategy/plan
21) Analysis result 26) Improvement opportunity
24) Quiality statement / policy 29) Assessment/audit record
26) Improvement opportunity 37) Project measures
28) Quiality record 38) Process measures
29) Assessment / audit record 39) Quality measures
31) Review record 42 Service level measures
36) Measure 43) Benchmarking data
37) Project measure 77) Distribution list
38) Process measure 84) Problem report record
39) Quality measure 87) Commuhication mechanism
40) Risk measure 94) Change request
41) Field measure 95) Change control record
42) Service level measure 96) Change history
43) Benchmarking data 97) Corrective action
84) Problem report 104) Development environment
86) Customer satisfaction data
97) Corrective action
104 Development environment
Table A.33 — ORG.3 - Human-resource management process - Associated Work Products
Input Output
3) Process description 4) Job procedure
4) Job procedure, practice 5) Schedule
6) Work breakdown structure 12) Goal
9) Standard 14) Policy
12) Goal 15) Personnel policy
13) Vision 16) Plan
15) Personnel policy 19) Meeting minutes
16) Business plan 36) Staff performance measure
17) Project plan 50) Commitment / agreement
23) Risk management strategy / plan 87) Communication mechanism
36) Measure 88) Training strategy / plan
44) Product need assessment 89) Training record
87) Communication mechanism 90) Training material
88) Training strategy / plan 97) Corrective action
89) Training record 108) Personnel record
90) training material
108)  Personnel record
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Table A.34 — ORG.4 - Infrastructure process - Associated Work Products

Input Output

1) Software development methodology 1) Software development methodology
2) Life cycle model 2) Life cycle model

7) Work product 3) Process description

9) Standard 9) Standard

12) Business goal 14) Policy

18) Vision 17) PToject plan

14) Policy 27) Quality criteria

17 Project plan 32) Reuse plan

16) Business plan 33) Reuse strategy

21) Analysis result 35) Reuse repository

23) Risk management 31) Review record

24) Quiality statement / policy 39) Quality measure

25) Quality strategy / plan 52) Requirement specification (product/ servige/
38) Reuse strategy customer/ system/ software)

3%) Reuse plan 87) Communication mechanism

44) Product need assessment 92) Configuration management (file, library
84) Problem report system)

95) Change control 95) Change control record

52) Requirement specification (environment) 103) < Recovery plan

52) Requirement specification (product/ service/ 104) X Development environment
customer/ system/ software) 102) Backup / recovery record

941 Change request 103) Recovery strategy / plan

Table A.35 — ORG.5 - Measurement Process - Associated Work Products

Input Output

7 Work product 18 Process performance data
9 Standard 21) Problem analysis result
27) Quality Criteria 31) Review record

37) Project measure 37) Project measure

38) Process measure 38) Process measure

39) Quality measure 39) Quality measure

40) Risk meastre 40) Risk measure

41) Field measure 41) Field measure

4% Service-level measure 42) Service level measure
43) Bepchmarking data 43) Benchmarking data
a44) Product needs assessment 95) Change control

52) Requirement specification (measurement) 96) Change history

53) Process description 84) Problem report

77) Distribution list 97) Corrective action

83) Customer request
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Input
1)

9)
14)
32)
33)

© ISO/IEC

Table A.36 — ORG.6 - Reuse Process - Associated Work Products

Software development methodology

Standard
Reuse policy
Reuse plan
Reuse strategy

Output

7) Work Product

32) Reuse plan

33) Reuse strategy / specification
34) Reusable object

35) Reuse Repository

44)
52)
53)
54)
55)
56)
83)
92)

Product need assessment
Requirement specification (reuse)
System design / architecture

High level software design

Low level software design
Software unit

Customer request

Configuration management library

92) Configuration management fiorary
95) Change control record
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Annex B
(informative)

Indicators of process capability

B.1| Introduction

Pragtice performance characteristics, resources and infrastructure characteristics and associated processes, listed
in this annex, may be used when assessing management practices for a particular process implementation.|These
chafacteristics and associated processes provide guidance to find objective evidence supporting the effective
implementation of the management practice. A methodology and assessor judgement is needed to ensure that the
progess context (application domain, business purpose, development methodology, size of the organization, fetc.) is
congidered when using this information. The tables should not be considered- as check-lists of what| every
organization must do or have, but rather as a starting point for considering whether,-given the context, management
pragtices are effectively performed, thus contributing to the achievement of the-related process attribute.

B.4 Capability level 1 : Performed process

The| base practices that are associated with the performance of the process have to be considered, unless they are
not relevant in the context of the process instance. Any other practices that are essential to the achievement of the
progess purpose in the context of the process instance may,also be considered.

—

NOTE To evaluate the Level 1 management practices, use the indicators of process performance defined in clause 5
(Bage practices), Annex A (Work products associated to(processes) and Annex C (Work product characteristics).

B.2|1 Process attribute 1.1 — Process performance attribute

The| extent to which the process achieves the process outcomes by transforming identifiable input work products to
prodluce identifiable output work products.

Table B.1 — Management practice 1.1.1

Indicator Class Indieators

MP 1.1.1 ldentify input and output work products.
Pfactice For each process assessed, the input work products are identified.
performance For each process assessed, the output work products are identified.

characteristics For each process assessed:

O Associated work products exist, among those defined in annexe A that are
applicable according to the process context;

O input and output work products have characteristics to indicate an adequate
implementation (see the applicable characteristics among those included in
the annex C).

The existing work products satisfy the purpose of the process.

A mechanism exists to distribute the work products.

Work products are delivered to users on a need to know basis.

Resource and Resources for process performance are available.

infrastructure 8 See Process dimension

characteristics
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Indicator Class Indicators
MP 1.1.1 Identify input and output work products.
Associated Not applicable
Processes
Table B.2 — Management Practice 1.1.2
Indigator Class Indicators
MP 1.1.2 Ensure that the scope of work is identified for process execution and for the
work products to be used and produced by the process.
Pradtice For each process, the scope of work in performing the process is identified
performance
charpacteristics
Resopurce and See Process dimension.
infrastructure
charpacteristics
Assgciated Not applicable
Progesses
Table B.3 — Management Pracfice 1.1.3
Indigator Class Indicators
MP 1.1.3 Ensure that base practices are implemented, producing work products which
support achievement of the defined precess outcomes.
Pragtice For each process, there is evideace that base practices are actually performed.
performance The base practices of a proeess achieve the defined purpose and process
charpacteristics outcome.
The base practices of.aprocess produce the output work products.
Work products produced satisfy the purpose of the process.
Respurce and See Process dimension.
infrastructure
charpacteristics
Assgciated Not applicable
Prodesses
B.3 [Capability level 2 — Managed process
B.3.1| Process attribute 2.1 — Performance management attribute
The extent to which the performance of the process is managed to produce work products that meet the defined
objectives.

Table B.4 — Management practice 2.1.1

Indicator Class Indicators

MP 2.1.1 Identify the objectives for the performance of the process (for example, time-
scale, cycle time and resource usage)

Practice Performance objectives are:

performance O based on historical information when available

70


https://standardsiso.com/api/?name=d30eb12808d0cb2a10dcf4a78b1ff959

© ISO/IEC

ISO/IEC TR 15504-5:1999(E)

Indicator Class
MP 2.1.1

Indicators
Identify the objectives for the performance of the process (for example, time-
scale, cycle time and resource usage)

characteristics

O consistent with resources available

O based on process requirements

Process measures used in estimation are identified and used
Estimates include accuracy and confidence limits

REsoOUTrCE and
infrastructure
characteristics

Sizing methods and too1s
Productivity and effort estimation methods and tools
Historical data of the process performance
Customer’s software and/or system requirements

Asgsociated
Processes

MAN.1 Management process

MAN.2 Project management process
CUS.3 Requirements elicitation process
MAN.4 Risk management process
SUP.6 Joint review process

Table B.5 — Management practice 2.1.2

Indicator Class

Indicators

MP 2.1.2 Plan the performance of the process according to the identified objectives by
identifying the activities of the process{ thé expected time schedule and
allocation of resources for each activity

Pfactice Work breakdown structure.

performance
characteristics

Standards to be used are identified\and available.

Special needs and infrastructire (facilities, tools, personnel) are identified,
along with resources to obtain the special need

Reuse strategy is defined.and identifies the

O key elements to pe-reused

O the objectivesfor reuse

O the mechanism used to implement reuse

Risks are jdentified and reflect the

resources utilization

availability of resources

schedule constraints

cost constraints

technical risks

Schedule is defined which

O reflects the constraints considered (resources, time, personnel skills)

O contains appropriate contingency time
[1 _meets customers needs and nhjpr‘ﬁ\po

O\ O d

The plan defined is

complete

accurate

easy to understand

available to those performing the task

consistent with schedule needs and project objectives

contains project commitments

The plan covers the strategy (approach / methodology / life cycle) to perform
the process.

Oooooo
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Indicator Class Indicators
MP 2.1.2 Plan the performance of the process according to the identified objectives by
identifying the activities of the process, the expected time schedule and
allocation of resources for each activity
Resource and PERT/CPM techniques
infrastructure Project planning tools (which support selected techniques)
characteristics Project management/control tools
CommuTiCation Tears, Procedures and toots
Risk models, identification means and prevention knowledge
Assgciated MAN.1 Management process
Progesses MAN.2 Project management process
MAN.3 Quality management
ORG.3 Human resource management
ORG.4 Infrastructure
Table B.6 — Management practice 2.1.3
Indigator Class Indicators
MP 2.1.3 Plan and assign the responsibility and authorjty(for developing the work
products of the process
Pradtice Tasks and work products are allocated to resources
performance Responsibility and authority are agreed andydocumented
characteristics Work products availability milestones are, defined
Verification responsibility is defined and allocated
Respurce and Project planning tools (which support selected techniques)
infralstructure O Project management/control tools
charpacteristics 0 Communication means,.procedures and tools
O Workflow managenient tools
(0 Communication. mechanisms
Assqciated MAN.1 Management process
Prodesses MAN.2 ProjecCtjmanagement process
SUP.3 Quality assurance
ORG,3Human resource management
Table B.7 — Management practice 2.1.4
Indigator €lass Indicators
MP .24 Manage the execution of the activities by continued tracking and re-planning to
produee-workproducts-that-meetthe-defined-objectives
Practice Process performance is tracked using measurement.
performance Strategy to implement corrective actions is settled and is known by all who need
characteristics it.

Evidence exists that the plans defined are used by the organization:

0 Planned milestones are achieved or re-planning is performed

O Schedule is consistent with the plan defined or re-planning performed

0 Resources used are in line with those specified in the plan or re-planning
performed

0 task completion verification mechanisms exists
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M

Indicator Class

P214

Indicators
Manage the execution of the activities by continued tracking and re-planning to
produce work products that meet the defined objectives

O quality criteria are evaluated at key milestones in the defined process.
Estimates are maintained regularly and used for process performance tracking.
Potential risks identified in the plan are tracked.

Input/output Work products are monitored for

T—demuonstrating the futtachievement of thecarremnttask

O sufficiency to perform the next task

O completeness at the start of the next task

O availability to those who need them in a time frame to support activities ‘of
the next task.

Reviews, self-assessments and / or audits of the process and ¢plan are

performed on a regular scheduled basis.

Review, self-assessment and audit results are documented and-tsed.

Corrective actions are identified and accepted.

Corrective actions are taken as planned.

Corrective actions are tracked.

ch

psource and
frastructure
aracteristics

Periodic review of project plans.

Process/Plan monitoring tools

Communication tools.

Problem report and corrective actions database.
Meeting mechanisms.

Audit team/resources

Associated MAN.1 Management process
Pfocesses MAN.2 Project management process
MAN.4 Risk Management
SUP.3 Quality Assurance
SUP. 7 Audit
SUP.8 Problem resolution
B.3]2 Process attribute 2,2(—Work product management attribute
The| extent to which the-performance of the process is managed to produce work products that are appropriately
docpmented, controlledyand verified.

Table B.8 — Management Practice 2.2.1

characteristics

Indicator Class Indicators

MP 2.2:3 Identify the requirements for the work products, including both functional and
non-functional aspects

Practice tistof-work productsto bereviewedareidentifiedanddocumented

performance The criteria for work products integrity is available and documented

The criteria for work products quality is available and documented

Acceptance criteria for work products are defined

Policy for configuration management and change control is established.

Requirement traceability is defined for the work products:

O when CASE tools are used to store work product outputs, their
requirements traceability capabilities are defined

O list of work products to be reviewed for the process are identified and
documented in plan
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Indicator Class Indicators

MP 2.2.1 Identify the requirements for the work products, including both functional and
non-functional aspects
Functional, non-functional and quality requirements, where they exist, for work
products are defined
The strategy for integrity and quality assurance activities is available and
documented, in order to give confidence in meeting the above requirements for
the-work products

Respurce and Quiality policy

infrastructure Quality system elements

charpcteristics Configuration management system

Assgciated CUS.3 Requirements elicitation

Progesses SUP.2 Configuration management
SUP.3 Quality assurance

Table B.9 — Management practice 2.2.2

Indigator Class Indicators

MP 2.2.2 Manage the documentation, configuration management and change control of
the work products

Pradtice Maintain the traceability of functional, non<functional and quality requirements,

performance where they exist, for work products.

charpacteristics All appropriate work product are maintained under configuration management.

Work Products identified for the pfocess have version indicators identified, for

example

0 on-line documents have-ability to generate version information

O printed documents have version identifiers on them

Baselined copies of the:work product for the process correspond to the project's

current development-status

Current status«ef the work product can be readily ascertained

Work products’ are accessible to organizational unit personnel with a "need to

know"

Change “control is established for items baselined under Configuration

Management

¥ change control procedure requires approval for change to baselined
products

0 amechanism to track changes made is established

O process revisions are proactively made available to those who need them

O a mechanism to inform project personnel of changes made to baselined

documents exist
Version numbers with traceability to dates corresponding change requests;
defined ownership; central repository

Resource and
infrastructure
characteristics

Inspections check lists

A storage mechanism for configured items exists, such as
O paper document library

O project files or binders

0 on-line configuration management system library
Traceability of customer requirements
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Indicator Class
MP 2.2.2

Indicators
Manage the documentation, configuration management and change control of
the work products

Problem reporting database

Configuration management tools, including version control and change control
tools

The configuration management (CM) mechanism

T—tasarctivat7 Tetrievat capatitities
O has anindex of items under CM

O has controlled access procedures

O indicates the status of items under CM
O has a version indicator scheme

Work products repository

Asgsociated
Processes

SUP.1 Documentation
SUP.2 Configuration management
SUP.3 Quality assurance

Table B.10 — Management practice .2:2:3

Indicator Class
MP 2.2.3

Indicators
Identify and define any work product dependencies

Practice
performance
characteristics

Activities to manage and control changes.are identified

Time, content and resource dependencies are identified and documented
Traceability of functional, non-fungtional and quality requirements, where they
exist, for work products is maintained

All appropriate work product,aré maintained under configuration management

Resource and
infrastructure
characteristics

Traceability of customer_requirements
Configuration management tools, including version control and change control
tools:

Agsociated
Processes

CUS.3 Requirements elicitation
SUP.1 Documentation

SUP.2 Configuration management
SUP¢3 Quality assurance

Table B.11 — Management practice 2.2.4

Indicator Class

Indicators

MP 2.24 Manage the quality of work products to ensure that they meet their functional
and non-functional requirements.

Ptactice impactsof changes-toother-work products—are—documented-and-anatyzed:

performance Quiality criteria for work product completion verifies usage of the standards

characteristics

and/or procedures.

Work products are reviewed according to integrity and quality assurance
activities such as:

0O verification of standards and/or requirements

O records review indicating usage of project standards and requirements
Evidence exist that demonstrates the implementation of integrity and quality
assurance activities. For example, records of reviews exist which show :

O that appropriate expertise participated in the review
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Indicator Class
MP 2.2.4

Indicators
Manage the quality of work products to ensure that they meet their functional
and non-functional requirements.

O the time spent for the review

O problems that were identified have
O corrective actions plans with target closure dates
O status indicators

© ISO/IEC

T—personmresponsibieforclosure
O the status of the work product after the review
Quality and coverage criteria is available for the work product reviewed which
assess:
the completeness of the work product
the adherence to standards
the coverage of requirements
if the information is understandable
usability for the subsequent task
0. accuracy and validity
Evidence of closure exists for any corrective action

[ [ |

Resgpurce and

Traceability of requirements

infrastructure Check-list
charpacteristics Tools, forms
Quality assurance group
Problem reporting database.
Assqciated MAN.3 Quality management
Progesses SUP.3 Quality assurance

SUP.4 Verification

SUP.5 Validation

SUP.7 Audit

SUP.8 Problem resolution process

B.4 [Capability Level 3 : Established process

B.4.1| Process attribute£3;1 — Process definition attribute

The extent to which-the' performance of the process uses a process definition based upon a standard procegs to
achievie the processoutcomes.

Table B.12 — Management practice 3.1.1

Indigator Class

Indicators

MP 3.1.1 Identify the standard process that supports the execution of the managed
process and provides documented guidance on tailoring

Practice The organization's standard process documentation exists and includes:

performance 0 Expected input and output work products

characteristics O Work break down structure :

O Tasks to be performed in line with the associated base practices
O task ownership

Obijective criteria for demonstrating the task completeness

[ Definition of internal and external interfaces, and dependencies

O
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Indicator Class Indicators
MP 3.1.1 Identify the standard process that supports the execution of the managed
process and provides documented guidance on tailoring
O Quality controls:
O Process entry and exit criteria
. Process decision control points (possible milestones)
O Expected process performance data when performing the standard
PTOCESS. PTOCESS PETfONTTArTe data may auuress:
O Resources (person, skills),
O Infrastructure, duration for a task,
O Cost, number of loops in a part of the process, etc.
O Written organization policy for performing the process
Documentation of the standard process definition originated from the-current
practices performed throughout the organization exists and is yvalidated and
approved,;
Standard process definition is available to all with a neédsto-know in the
organization:
O paper documentation distributed to key process users
O on-line documentation is accessible to key progess-users
Resource and Software process library
infrastructure Documentation tools
characteristics Process modelling tools
Software databases
Standards
Configuration management tools,
Agsociated ORG.2.1 Process establishment
processes SUP.1 Documentation Process
Table B.13 — Management practice 3.1.2
Indicator Class Indicators
MP 3.1.2 Implement—and/or tailor the standard process to obtain a defined process
apprepriate to the process context
Pfactice The standard Process documentation, and the guidance on tailoring to obtain a
performance defined process, is available to those who need it
characteristics Organizational representatives have been educated to the defined processes

they are used

Training for the standard process is adapted for the defined standard process
and available to those who need it.

Evidence, records as identified in the documentation of the defined process

exist to demonstrate its implementation defined

Management is regularly reviewing the appropriateness of the defined process

with respect to the process purpose

Support for the defined process is available to the users

Guidance on how to tailor the standard process exist when appropriate

Tailoring guide-lines contain criteria on what may be tailored and to which

extent, which are based upon the process context:

O The tailored process is a complete and fully-defined subset of the standard
process definition
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Indicator Class
MP 3.1.2

Indicators
Implement and/or tailor the standard process to obtain a defined process
appropriate to the process context

0 Explicit and documented rationale for process tailoring is available (see
ISO/IEC 12207)

Resource and
infrastructure

Appropriate process tools, depending on the specific purpose of the process

© ISO/IEC

charpcteristcs

Assq@ciated
Prodesses

ORG.2.1 Process establishment

Table B.14 — Management practice 3.1.3

Indigator Class

Indicators

MP B8.1.3 Gather process performance data so that the behaviour of the defined process
can be understood

Pradtice The process performance data is collected as required by-the standard process

performance Reporting channel is existing in order to enable every body to address any

characteristics issue (question / answer) about the implementation of the defined process

Standard process documentation is adapted toninclude best practice feedback
from the tailored process

Respurce and

Library of information and data related to the use of the standard process

infrastructure Data collection mechanisms
charpcteristics

Assqciated MAN.2 Project Management
Progesses ORG.2.1 Process establishment

ORG.2.2 Process assessment

Table B.15 — Management practice 3.1.4

Indigator Class

Indicatars

MP 8.1.4 Establish and refine the understanding of the process behaviour by using
pracess performance data

Pradtice Reports are collected and circulated to relevant personnel in the organization

performance Historical process performance data is established

charpcteristies Trends are elaborated based on the analysis of historical process performance

data

Aard nar

Reseufree-and

Libraom s of tofa o ot o na-data-ralatad o th it £+l d o
Livrary Ul minurirativlit ariu uata 1ialtu tu uic uot Ul Uit ostaliudaru provtt oo

infrastructure Tools to manage experience data
characteristics

Associated MAN.2 Project Management
Processes ORG.2.1 Process establishment

ORG.2.2 Process assessment
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Table B.16 — Management practice 3.1.5

Indicator Class Indicators

MP 3.1.5 Refine the standard process
Practice Management is regularly reviewing Reporting from representatives who are
performance using standard process and trends of process performance results;

characteristics Experiences based on trends and reporting are analyzed and generalized to be
usable to improve the standard process definition and documentation;

Standard process documentation evolves:

O to bein line with current practice

0 to include expected process performance data which are realistic

Library of information and data related to the use of the standard process

Tools to manage experience data

Analysis methods and tools

ORG.2.3 Process improvement

SUP.8 Problem resolution

Rpsource and
infrastructure
characteristics
Associated
Pjocesses

B.4]l2 Process attribute 3.2 — Process resource attribute

ISO/IEC TR 15504-5:1999(E)

The| extent to which the process draws upon suitable resources (forexample, human resources and pfrocess

infrastructure) that is appropriately allocated to deploy the defined process.

Table B.17 — Management practice 3.2.1

Indicator Class

Indicators

MP 3.2.1 Identify and document the roles, responsibilities and competencies required to
support the implementation of thg defined process

Pfactice Required human resource needs in terms of numbers, duration and skills are

performance identified.

characteristics

In identifying the needs:

O the full range™of skills to cover the scope of the process purpose is
addressed

O the use‘efimulti-skilled teams is considered

0 performance standards are defined

Resource and
infrastructure
characteristics

Classification scheme of typical competencies related to the standard process.
Labour force skills databases.

Asgsociated
Processes

ORG.3 Human resources management
ORG.2.1 Process establishment

Table B.18 — Management practice 3.2.2

Indicator Class

Indicators

MP 3.2.2 Provide, allocate and use the resources to support the performance of the
defined process.

Practice Human resources needed for performance of the process are formally acquired

performance across the organization as identified in MP 3.2.1 :

characteristics

O skills profiles of available staff are determined

O appropriate staff are recruited where necessary

O training is provided to staff as needed to meet the requirements of the
process;
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Indicator Class
MP 3.2.2

Indicators
Provide, allocate and use the resources to support the performance of the
defined process.

Evidence of required staff allocation exists:

O Process representative(s) indicate that resources are sufficient to perform
tasks assigned

O Tracking of the defined process execution shows resource utilization

© ISO/IEC

CONSISteEnt wittrcorrent project plans

Respurce and
infrajstructure
charpcteristics

Human resource selection procedures
Mentoring plan

Formal course materials

Written project materials

On-line job aids

Video library

Skills database

Training curricula

Overtime records

Tracking system tool

Assq@ciated
Prodesses

MAN.1 Process management
ORG.4 Human resources management process

Table B.19 — Management gractice 3.2.3

Indigator Class

Indicators

MP 8.2.3 Identify and document the process*infrastructure requirements to support the
implementation of the defined process

Pragtice Required infrastructure needs\in terms of facilities, software tools, hardware,

performance software, equipment, metheds, tools, techniques, standards are identified:

charpcteristics O Description of the.inffastructure

O characteristics (delay to obtain it, cost, maintenance, etc.)

Appropriate information exists to obtain and install the infrastructure (booking,
ordering, workspace, etc.)

Sufficient \support and documentation is available in order to use the
infrastructure

Respurce and

Organizational software engineering environment

infrastructure Workspace
charpcteristics Training equipment
Funding
Assqciated ORG.4 Infrastructure process
Prodesses ORG.2.1 Process establishment process

Table B.20 — Management practice 3.2.4

Indicator Class Indicators
MP 3.2.4 Provide, allocate and use an adequate process infrastructure to support the
performance of the defined process
Practice Appropriate infrastructure is acquired
performance Evidence (Records, plan, etc.) of required infrastructure exists :
characteristics O Process representative(s) indicate that infrastructure is sufficient to perform
tasks assigned
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Indicator Class
MP 3.2.4

Indicators
Provide, allocate and use an adequate process infrastructure to support the
performance of the defined process

0. Tracking of the defined process execution shows resource utilization
consistent with current project plans

O Sufficient support and documentation for the process infrastructure is
available

REsoOUTrCE and
infrastructure
characteristics

1 TaCKINg Systeln ool

Agsociated
Processes

ORG .4 Infrastructure process

B.§ Capability Level 4 : Predictable process

B.5|1 Process attribute 4.1 — Measurement attribute

The| extent to which product and process goals and measures are useghto ensure that performance of the pj

supports the achievement of the defined goals in support of the relevant business goals.

Table B.21 — Management practice 4.1.1

Indicator Class

Indicators

characteristics

MP 4.1.1 Identify product and process) goals and measures which support the
achievement of the relevant bhdsiness goals.

Practice Top management available for review of both business and process goals

performance Process goals are identified in accordance and explicit relation to business

goals

Data needed to monitor achievement of the defined goals is identified and the
relationship<4a,goals established

When defining measures consideration is given to ensure
usability of measures

applicability of measures to the project

availability of measures to those with a "need to know"
completeness of source data used to generate the results
validation of the accuracy of the source data

The measures identified are:

O usable

O understood by those expected to utilize them

i NV

rocess

. provide value to users in the organization

O non-disruptive to the work flow

Measurements to track status of the process identify

O key process attributes to be tracked

[ status of deliverables

O quality of deliverables

Project measures cover key elements of the project plan
O process / critical task status

0 project performance against plan
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Indicator Class Indicators
MP 4.1.1 Identify product and process goals and measures which support the
achievement of the relevant business goals.
O resource utilization against plan
O time schedule against plan
O process quality measures
O product quality measures
fdentifredproduct etrics to enmable productivity estimationm armd-guatity Tetrics
Respurce and Top Management Indicators (cost, time, reliability, profitability, risk)
infrastructure Library or other sources of measurement techniques
charpcteristics Statistical Process Control techniques to determine Process Capability
Assqciated MAN.2 Project management
Progesses MAN.3 Quality Management
MAN.4 Risk management
ORG.1 Organizational alignment
Table B.22 — Management practice 4.1.2
Indigator Class Indicators
MP 4.1.2 Collect the specified product and process measures through performing the
defined process.
Pragtice Required data is collected in an effective. and reliable manner and made
performance available to management and staff.
charpcteristics Measures are reported with the frequency and timeliness defined.

Measurements are validated to insure they are a good reflection of the actual
status

The reporting interval is appropriate for the life cycle model used.
Process measures are callected which monitor

0 timeliness planned-tasks

O completeness.ofplanned tasks

O sufficiencysef'the deliverable for the next task

O the quality/of the end customer deliverable

The measures used are indicative of the process' performance

O progress deviations are identified

[ “measures show planned vs. Actual

Y process defects are identified

O process quality vs. Objectives/criteria

Tools are available for collecting, storage and handling of data
Provisions for data integrity are established

Measurements are available.

Resource and

Status reports

infrastructure Quiality record
characteristics Tools for data collection and handling
Workflow management tools
Defect recording/tracking system
Process performers are trained in statistical process control
Associated MAN.2 Project management
Processes ORG .4 Infrastructure
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Table B.23 — Management practice 4.1.3

Indicator Class

Indicators

characteristics

MP 4.1.3 Analyze trends in the performance of the process across the organization.
Practice Milestones / quality objectives for each process are established.
performance Measurement reports are available to those with a need to know

managers
process owners

Interface groups

quality representatives

customers

Organizational unit representatives understand the documented metrics_for
process and product

Quality assurance activities or techniques are performed to ensure data-guality

OO0 OQgoodg

psource and
frastructure

Quiality records Tools for data collection and handling
Status reports

characteristics Workflow management tools
Defect recording/tracking system

Associated MAN.2 Project management

Pfocesses MAN.3 Quality management

Table B.24 — Management practice 4.1.4

Indicator Class Indicators

MP 4.1.4 Measure the process capability and maintain it within the defined limits across
the organization.

Pfactice Measurements from the process are compared to process goals

performance The measures used are indicative of the process' performance

characteristics O progress deviations are identified

O measures show planned vs. Actual

O process. defects are identified

O process)quality vs. Objectives/criteria

When_prejects performance is deviating from planned activities or performance
goals

O~" problems area are identified which have associated corrective actions
[0 established plans and schedules are adjusted

O notification is given to dependent task owners and customers
Feedback (reports) is provided to those with a need to know

managers

process owners

interface groups

quality representatives

customers

Measurement results are used in managing the process

O project management plans reflect the use of the defined process measures
Corrective action results are monitored through the use of process
measurement trend data

Periodical review of resource allocations

Control charts are used to track the process.

I R N I B |
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Indicator Class
MP 4.1.4

Indicators
Measure the process capability and maintain it within the defined limits across
the organization.

Resource and

Process Management Tools/Applications

© ISO/IEC

infrastructure Product Measurement Tools/Applications

characteristics Statistical analysis tools/applications
Status reports, deviation reports
Top Marmagement dicators (cost, time, Tettabitity, profitatitity; Tisk)
Tracking systems with embedded statistical process control facilities
Corrective action reports

Assqciated MAN.2 Project management

Prodesses MAN.3 Quality management

MAN.4 Risk management
SUP.3 Quality assurance
SUP.8 Problem resolution
ORG.2.3 Process improvement

B.5.2| Process attribute 4.2 — Process control attribute

The ektent to which the process is controlled through the collectiony analysis, and use of product and pro¢ess
measyres to correct, where necessary, the performance of the procegss to achieve the defined product and progess

goals.

Table B.25 — Management practice 4.2.1

Indigator Class

Indicators

MP 4.2.1 Identify suitable measurement t€chniques, appropriate to the process context,
to support process and product improvement.

Pradtice Process control techniqués establish

performance adequate sampling

charpcteristics how to define process control parameters

how to detect deviations from parameters

how to-detect trends and other out of control patterns

howto-establish the statistical validity of results

Whenidentifying which analysis and control techniques to be used,
censideration is given to ensure

&)Y usability of the analysis results

O applicability of the analysis results

0 completeness of source data used to generate the results

O validation of the accuracy of the results

Analysis techniques may include some or all of:

OOooOgoogod

histograms

Pareto analysis

statistical control charts

non-parametric analysis

process capability profiles

Process control and analysis techniques have proved to be suitable and
effective given the instance context

Tool and other infrastructure requirements are identified

O0OooOgoogod
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Indicator Class Indicators

MP 4.2.1 Identify suitable measurement techniques, appropriate to the process context,
to support process and product improvement.

Resource and Process control techniques library or other source of

infrastructure Process control tools

characteristics Process assessment tools
Statistical analysis tools/applications

Assoctated MAN-3 Quality management

Pfocesses ORG.2.3 Process improvement

Table B.26 — Management practice 4.2.2

Indicator Class Indicators

MP 4.2. 2 Collect measures and identify process control parameters in_order to perform
analysis

Pfactice A mechanism is defined to facilitate monitoring of the-process, project, and

performance product to identify when corrective actions are required evidence exists that

characteristics process and product metrics are used

O process and product metrics are a good reflection of the actual status (with
meaningful interpretation)

Process assessment results are available:

O results identify capabilities of the defined process

O results are stored for future use

O results are measured against available benchmarks, target profiles

Process measures are used.to monitor the process performance at key points

in the defined process

O quality thresholds established are evaluated against actual performance

O measurementstrend analysis data is used to determine the process
capability results

Analysis reports are available to those with a need to know

managers

Process owners

interface groups

quality representatives

customers

Resource and Statistical analysis techniques

infrastructure Software process assessment framework

characteristics Process Control Tools/Applications

Process Capability Assessment Tools/Applications

Associated MAN.2 Project management

Processes MAN.3 Quality management

O caho Ood
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Table B.27 — Management practice 4.2.3

Indicator Class

Indicators

characteristics

MP 4.2.3 Control the process performance using the analysis measures to identify
actions to maintain control and/or implement improvement

Practice When projects performance is deviating from planned control parameters

performance O problem areas are identified which have associated corrective action

O established plans and schedules are adjusted

© ISO/IEC

LI notification Is given to dependent task owners and customers

Analysis results are used in managing the process

O change management criteria reflect the use of process trends

0 corrective actions are defined when data indicates deviations from
established parameters

Corrective action results are monitored through the use of process

measurement trend data

0 results are measured against available benchmarks, target profiles

Process measures are used to monitor the process performance_at key points

in the defined process

Quality thresholds established are evaluated against actualperformance

Respurce and

Process performance /capability results repository/history

infralstructure Software process assessment framework
charpcteristics Process management tools/applications
Status reports, deviation reports
Tracking systems
Corrective action reports
Assqciated ORG.1 Organizational alignment
Prodesses ORG.2.3 Process improvement

B.6 [Capability Level 5 : Optimizing process

B.6.1| Process attribute 5.1 — Process change attribute

The ektent to which changés)to the definition, management and performance of the process are controlled to
achieve the relevant busingss goals of the organization.

Table B.28 — Management Practice 5.1.1

Indigator Class
MP 5.1,

Indicators
Identify changes to the standard process definition on the basis of a quantitative

understanding of the process.

Practice
performance
characteristics

Affected tailored processes are identified and their change history is known and
analyzed

Responsibility is assigned for co-ordinating the quantitative analysis of potential
changes to the organization’s standard process definition

Causal analysis is used to identify earliest points to eliminate process defect

A strategy for data collection and quantitative analysis for process change
purpose is defined and documented

Measures that validate the results of process changes are defined and
documented, to determine expected effectiveness of the process change
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Indicator Class Indicators
MP 5.1.1. Identify changes to the standard process definition on the basis of a quantitative

understanding of the process.

Resource and
infrastructure
characteristics

Change management mechanisms
Process definition and modelling tools
Process metrics database

Analysis tools (statistics, root causes)

Scheduted periodic Teviews
Communication mechanisms to inform and review changes

Agsociated MAN.3 Quality management
Pfocesses ORG.2.1 Process establishment
ORG.2.3 Process improvement
ORG.4 Human resource management
Table B.29 — Management practice 5.1.2
Indicator Class Indicators
MP 5.1.2. Assess the impact of all proposed changes againstthe defined product and
process goals of the defined and standard processes.
Pfactice Causal analysis is used to identify earliest points-to eliminate process defect
performance Proposed process changes are planned, documented and piloted to determine
characteristics their benefits and expected effectiveness

A strategy for data collection and quantitative analysis for process change
purpose is defined and documented

Measures that validate the results of proposed process changes are defined
and documented, to determing-expected effectiveness of the process change
Metrics are reviewed with organizational management prior to incorporating
changes into the affected processes

psource and

Management comimitment

characteristics

infrastructure Change management mechanisms
characteristics Process definition and modelling tools
Process-metrics database
Analysis tools (statistics, root causes)
Scheduled periodic reviews
Communication mechanisms to inform and review changes
Associated MAN.3 Quality management
Pfocesses ORG.2.1 Process establishment
ORG.2.3 Process improvement
ORG.4 Human resource management
Table B.30 — Management practice 5.1.3
Indicator Class Indicators
MP 5.1.3 Define an implementation strategy for the approved change, ensuring that any
disruption to the process performance is understood and acted upon
Practice Documented, detailed process implementation strategy exists
performance A mechanism exists that predicts process improvement based on process

performance and includes trend analysis of process performance and analysis
of proposed improvements
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Indicator Class Indicators
MP 5.1.3 Define an implementation strategy for the approved change, ensuring that any
disruption to the process performance is understood and acted upon
An optimization mechanism exists which sets objective priorities for process
improvement actions taking into account context specific requirements,
benefit/cost analyses, risk assessment, the constrains for improvement and
resources available
Fregoalsestabtistred fortheprocessTeftect:
O the known process capability and target capability
O atarget date for when the desired capability will be achieved
O the expected and potential cost/benefits of planned improvement activities
The factors that impact effectiveness are known, such as:
O economic factors (productivity, profit, growth, efficiency, guality,
competition, resources, and capacity )
O human factors (job satisfaction, motivation, morale, conflict/cohesion, goal
consensus, participation, training, span of control)
O management factors (skills, commitment, leadership, knowledge, ability)
0 technology factors (sophistication of system,-\technical expertise,
development methodology, need of new technologies)
Impact of changes to other portions of the tailored process are considered and
those who are impacted by the changes are involved in determining the impact
and in developing the implementation strategy<and plan
Implementation plan and impacts on business needs and goals are discussed
and reviewed by senior management
Implementation strategy includes training of personnel implementing change
and using the new features of thesprocess.
Resgpurce and Management commitment and-involvement
infrastructure Skilled and knowledgeable‘personnel
charpcteristics Organized training
Assqciated ORG.1 Organizational alignment
Prodesses ORG.2.3 Process improvement
Table B.31 — Management practice 5.1.4
Indigator Class IndiCators
MP 5.1.4. Implement the approved changes to the affected processes according to the
implementation strategy
Pragtice Mechanism exists for trialing changes for early feedback and for pilot testing
performance Mechanism exists for incorporating accepted changes into the tailored
cha;Lcteristics process(es) effectively and completely

Documented implementation plan for process change is done

Quality assurance reviews/audits implementation activies and the
corresponding reports are delivered to management

Training to users of the process is provided once change has been
implemented

Measures of the changed process(es) are collected for validation purpose
Results of change actions are monitored against established process measures
and quality goals to determine if they were effective

Historical record of the change are maintained
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Indicator Class
MP 5.1.4.

Indicators
Implement the approved changes to the affected processes according to the
implementation strategy

Resource and
infrastructure
characteristics

Management commitment

Change management and control mechanisms
Process definition and modelling tools
Communication tools

PToTESS TTTEtrits database
Scheduled periodic reviews

Asgsociated
Processes

ORG.2.1 Process establishment
ORG.2.3 Process improvement
ORG.3 Human resource management
ORG.4 Infrastructure

Table B.32 — Management practice 5.1.5

Indicator Class

Indicators

MP 5.1.5. Evaluate the effectiveness of process change ©On "the basis of actual
performance against the defined product, process:and business goals, making
adjustments as needed

Pfactice Process change is validated according to avalidation plan.

performance Those responsible for performing analysis are trained to do analysis and

characteristics

receive orientation in the organization’s\processes when appropriate (i.e., when
they are not the process owners oraiaintainers).

Data and the corresponding measures are gathered/derived according to pre-
defined criteria:

the definition of the data to be collected exists,

measures to be derived,

source of data;

frequency of collection,

computation for deriving measures,

defipition of computational parameters.

Measures are analyzed using a pre-defined analysis process which specifies:

0. “the purpose of the analysis,

1) the process(es) involved,

O relates the analysis to the business goals of the organization

Reviews of the change activities, defined metrics and the historical results of
process changes are performed.

A mechanism for documenting and reporting analysis results to management
and owners of standard process definitions is available and documented.

[ I

Resource and
infrastructure
characteristics

Analysis tools

Process metrics database

Business goals at detailed level to allow analysis and validation activities
Feedback mechanisms to all who need to know validation results
Communication mechanism to ensure input to standard process definition
(ORG.2)

Records including lessons learned of change activities

Associated
Processes

ORG.2.1 Process establishment
ORG.2.3 Process improvement
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The extent to which changes to the process are identified and implemented to ensure continuous improvement in
the fulfilment of the relevant business goals of the organization.

Table B.33 — Management practice 5.2.1

Indicator Class Indicators
MP 5.21 Definethe process-improvement goals-for the process-that support-the relevant
business goals of the organization
Pradtice New business visions and goals are analyzed to get guidance for new process
performance goals and potential areas of process change
charpacteristics Current capability assessment results and target profiles are available and
analyzed for the process being assessed
Feedback on opportunities for improvement is actively provided by the
users/customers of the work products
Corrective actions are analyzed and associated with process ,improvement
needs
A mechanism for analyzing and using measures from wark)product evaluation
and joint reviews is available
A mechanism exists which identifies the activities and corresponding
responsibilities, that process improvement teams. are to perform in order to
identify and communicate process improvement opportunities
Respurce and Senior management involvement
infrastructure Customer satisfaction studies
charpacteristics Use of benchmarks and industrial databases
Innovation mechanisms
Early identification of new technologies
R&D activities in related areas
Assgciated CUS.4.2 Customer support
Prodesses ORG.1 Organizatiofal alignment
ORG.2.3 Process improvement
SUP.8 Problemresolution
Table B.34 — Management practice 5.2.2
Indigator Class Indicators
MP 5.2.2 Analyse the source of real and potential problems in the current process,
identifying improvement opportunities in a systematic and proactive manner to
continuously improve the process
Pragtice Causal analysis is used to identify earliest points to eliminate process defect.
performance A documented, systematic mechanism exists for identifying, recording and
characteristics analyzing improvement opportunities, for example:

customer satisfaction studies/surveys

brainstorming sessions

employee surveys

competitive and market studies

active use of information sources and databases

benchmarks and comparisons with other businesses and best practices
awards for new innovative ideas

Oooooogoogoog
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M

Indicator Class

P5.2.2

Indicators

Analyse the source of real and potential problems in the current process,
identifying improvement opportunities in a systematic and proactive manner to
continuously improve the process

O piloting of emerging new technologies
O research and development in related areas
Current capability assessment results and target profiles are available and

aratyzed for the process being assesseu:

All parties are stimulated and encouraged to contribute to process
improvement.

Feedback on opportunities for improvement is actively provided by thé
users/customers of the work products.

Corrective actions are analyzed and associated with process improvement
needs.

A mechanism for analyzing and using measures from work preduct evaluation
and joint reviews is available.

A mechanism exists which identifies the activities\nand corresponding
responsibilities, that process improvement teams are\to perform in order to
identify and communicate process improvement opportunities.

ch

psource and
frastructure
aracteristics

Senior management involvement

Customer satisfaction studies

Use of benchmarks and industrial databases
Analysis tools (statistics, root causes)
Innovation mechanisms

Early identification of new technologies

R&D activities in related areas

A

sociated
ocesses

CUS 4.2 Customer support
ORG.1 Organizational alignment
ORG.2.3 Process improvement
SUP.8 Problem resolution

Table B.35 — Management practice 5.2.3

In

dicator Class

Indicators

MP 5.2.3 Implement changes to selected areas of the tailored process according to the
implementation strategy.

Practice Changes initiated are orderly and controlled:

peérformanee O impacts to organization are assessed before changes are implemented

characteristics . potential changes are evaluated against the defined process effectiveness

criteria

0. pilot testing of change(s) is performed

potential changes are benchmarked against existing process performance
and improvement goals desired

0O effect of potential process change on current development is considered

0 goals/objectives to be achieved by process change defined
O
0

|

process change results are monitored for effectiveness

establishes target dates for completion of improvements
Measures of the changed process(es) are collected for validation purpose.
Results of change actions are monitored against established process measures
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Indicator Class
MP 5.2.3

Indicators
Implement changes to selected areas of the tailored process according to the
implementation strategy.

and quality goals to determine if they were effective
Implementation includes training those using the new aspects of the process.
Historical records of the process changes are maintained and extended

Resource and

Skilled and knowledgeable personnel

© ISO/IEC

infragtractare Organized training
charpcteristics Management involvement in implementation of process improvement activities
Assqciated ORG.1 Organizational alignment
Prodesses ORG.2.3 Process improvement
Table B.36 — Management practice 5.2.4
Indigator Class Indicators
MP 5.2.4 Validate the effectiveness of process change on the ¢basis of actual
performance against process and business goals and feedback to the standard
process definition.
Pradtice Validation of process change is done according to a déetailed validation plan.
performance Those responsible for performing analysis arelrained to do analysis and
charpcteristics receive orientation in the organization’s processes when appropriate (i.e., when
they are not the process owners or maintainers)
Data and the corresponding measures_are” gathered/derived according to pre-
defined criteria:
O the definition of the data to be €ollected exists
O measures to be derived
O source of data
O frequency of colléection
O computation-forderiving measures
O definition of computational parameters
Measures are @nalyzed using a pre-defined analysis process which:
O specifiesithe purpose of the analysis,
0 identifies the process(es) involved,
O relates the analysis to the business goals of the organization
A~ mechanism for documenting and reporting analysis results to senior
management is available and documented
Validation results are fed into the organization’s standard process definition
library and the corresponding process owners as feedback to further process
improvement
Resgutree and Management commitment
infrastructure Skilled and knowledgeable personnel
characteristics Scheduled periodic reviews
Organized training
Associated ORG.1 Organizational alignment
Processes ORG.2.1 Process establishment
ORG.2.3 Process improvement
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Annex C
(informative)

Work products and their characteristics

the pontext, work products are contributing to the intended purpose of the process, not as a‘eheck-list of wha

org

W

W

W

W

ork product identifier #
ork product classification

ork product type

ork product characteristics

An identifier number for the work product whichis used to reference the
product.

Provides a classification of the work products into 3 categories :
Project and Records as shown in table C:\1

Provides an example of a typical fiame associated with the work p
characteristics. This name is proyided as an identifier of the type of work p
the practice or process might produce. Organizations may call these
products by different names.«The name of the work product in the organiza
not significant. Similarly; ‘organizations may have several equivalent

Organig

products which contain\the characteristics defined in one work product typs.

formats for the werk products can vary. It is up to the assessor an

ts and
ributes
t of a
ontext
idered
. given
[ every

anization must have. The fields in the work product characteristics in table C.2 contain the following information.

work

ation,

oduct
oduct
work
ion is
work
The
d the

organizational unit co-ordinator to map the actual work products produced in their

organization<ta’the examples given here.
Provides~examples of the potential characteristics associated with the

work

producttypes. The assessor may look for these in the samples provided by the

organizational unit. It is likely that higher levels of process capability would in
fuller instantiation of the work product characteristics.

Table C.1 — Work Product Classification

ply a

WP Category numheér WP Category WP Classification WP Classification
number
1 ORGANISATION : 1.1 Policy
1.2 Procedure
1.3 Standard
1.4 Strategy
2 PROJECT : 2.1 Plan
2.2 Requirement
2.3 Design
24 Implementation
2.5 Product
2.6 Interim deliverable
3 RECORDS : 3.1 Report
3.2 Record
3.3 Measure
3.4 Data
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NOTE In Table C.2, Some work products are followed by the symbol + (n). This means that the work product is a specific
example of a generic work product. The corresponding generic work product description contains the characteristics common

to all work products of this type.

characteristics included for the work product in question.

Table C.2 — Key work product characteristics

Hence, the common characteristics should be considered in addition to the specific

class

WP Type

WP Characteristics

Software
development
methodology

Identification of the approach / method used to develop software
Identification of the life cycle model (waterfall, spiral, serial build) e
used to develop software

Provides a high level description of the process, ,activities, 3
controls

ic.)

and

Life cycle model

High level description of activities performed at eachlife cycle phas
Sequencing of the life cycle phases

Identification of critical life cycle phase dependencies

Identification of required inputs, outputs te-each life cycle phase
Identification of the key decision points\(milestones) model
Identification of the quality contralpoints in the model

[¢)

Process description

oo oooogog

I I

A detailed description of the process which includes:
tailoring of the standard<rocess (if applicable)
purpose of the process
task and activities:to be performed and ordering of tasks
critical dependeficies between task activities
expected time<required to execute task
input/ outputs work products
links hetween input and outputs work products

Identifies process entry and exit criteria

Identifies internal and external interfaces to the process

ldentifies process measures

Identifies quality expectations

Identifies functional roles and responsibilities

Job procedure;
practice

I v o

Each task to be performed uniquely identified
Each task sequenced by execution order
Coverage of support information (i.e., commands and paramg
settings, etc.) when required for operations
Establishes rules by which staff is expected to operate
Approved by authorised personnel

ter

Schedule

Identifies the tasks to be performed
Identifies the start and completion date for required tasks

Allows for the identification of critical tasks and task dependencies

Identifies task completion status, vs. planned date
Has a mapping to scheduled resource data

Work breakdown
structure

O o0ooogojoogooooljoo

Defines tasks to be performed

Documents ownership for tasks

Documents critical dependencies between tasks
Documents inputs and output work products

Documents the critical dependencies between defined work products
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Table C.2 — Key work product characteristics (cont.)

WP
class

WP Type

WP Characteristics

2.5

Work product

O Defines the attributes associated with an artefact from a process
execution:
O key elements to be represented in the work product
[1 expected form, style

O expected media (paper, electronic) and storage attributes défined

1.3

Interface

Defines relationships between two products, process or process [tasks
Defines criteria and format for what is common to both
Defines criteria critical timing dependencies or sequence orderin

1.3

Standard

Identification of who/what they apply to

Each requirement unique

Each requirement tagged with an identifier
Expectations for conformance are identified
Conformance to requirements can be’demonstrated
Provisions for tailoring or exception'to the requirements are included

10

1.3

Coding standard

OO oooogog|joogodg

Coverage for software includesybut is not limited to (as appropripte to
the application):

data naming conventions
defines required languages, compilers, data base managgment
systems, etc.

format of code, Structure, comments required

standard data structures, types, classes

best practices

required usage of tools: data dictionaries, associated CASE tools
edmpatibility requirement for existing software and / or hardware
security considerations

performance considerations

standard error messages, codes

Interface standards:

human - machine interfaces

external system interfaces

peripheral equipment, hardware

Storage and retrieval of source code and object modules

Quality and reliability standards

Ood

11

33

Estimate

000000000 woooogooa

Coverage (as appropriate to the application) for elements such as:
size
effort

cost

TOST

schedule
resources
0 Estimates are realistic and achievable:
O Inline with resources allocated
O in line with historical records (where they exist)
O Source data needed to make estimates was available and complete
0 Source data was validated

OO poQg

95


https://standardsiso.com/api/?name=d30eb12808d0cb2a10dcf4a78b1ff959

ISO/IEC TR 15504-5:1999(E)

© ISO/IEC

Table C.2 — Key work product characteristics (cont.)

ID wpP WP Type WP Characteristics
class
12 1.1 | Goal (business, O Identifies the objective to be achieved
quality, O Identifies who is expected to achieve the goal
organizational, O Identifies any incremental supporting goals
feam, training [1_ldentifies any conditions/ constraints
performance, O Identifies the timeframe for achievement
process) O Are reasonable and achievable within the resources allocated
O Are current, established for current project, organization
0 Used to monitor progress
0 Are optimized to support known performance criteria;plans
13 1.1 | Vision O Provides information on the overall strategy for-the organizational
unit, organization, or business
O Is authorized at the highest level
0 Defines the main objectives to be achiéyved
14 1.1 | Policy O Authorized
O Available to all personnel impacted’by the policy
[0 Establishes practices / rules toybe adhered to
15 1.1 | Personnel policy + O Defines career opportunities for individuals in the organization
(14) O Defines team building‘strategy
O Defines reward and-recognition
0 Covers performance appraisal
16 2.1 |Plan O (as appropriate to the application and purpose):
(General attributes | O Identification of the plan owner
appliesto all plans) | O Includes:
(i.e., Business, 0 The objective of what is to be accomplished
Organization, O Yassumptions made
Project, Quality, 3" constraints
Review, Test) O risks
0 tasks to be accomplished
O schedules, milestones and target dates
0 critical dependencies
O maintenance disposition for the plan
0 Method/approach to accomplish plan
O Identifies:
O Task ownership
O quality criteria
0 audit to be performed
H—reguired-work-products
O Includes resources to accomplish plan objectives
0 Time
0 staff
O materials/equipment
0 budget
O Includes contingency plan for non-completed tasks

0 Plan is approved
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Table C.2 — Key work product characteristics (cont.)

WP
class

WP Type

WP Characteristics

17

2.1

Project plan + (16)

O Defines:

Work products to be developed

life cycle model and methodology to be used
customer requirements

tasks to be accomplished
task ownership
project resources
schedules, milestones and target dates
quality criteria
O Identifies:
O Critical dependencies
O required work products
O project risks and risk mitigation plan
0 contingency actions for non-campleted tasks

OO0oO0Oo0opoao

18

3.4

Process
performance data

O Data comparing process perfarmance against expected levels:
Defined input and outputwerk products available

meeting minutes

change records

task completion criteria met

quality criteria‘met

resource allocation and tracking

I [ I

19

3.2

Meeting minutes

0 Documehts meetings held
O Defines:

Purpose of meeting
attendees

date, place held

what was accomplished
any open issues

next action

OO 0O Ow4d o

PO

3.2

Progress Status
record ~freport

0 Record of the status of a plan(s) (actual against planned) such a
Status of actual tasks against planned tasks

status of actual results against established objectives/goals
status of actual resource allocation against planned resources
status actual cost against budget estimates

status of actual time against planned schedule

status of actual quality against planned quality

Oo0Oogogo

U7

21

3.4

Analysis result

-
0 What was analyzed
O Who did the analysis
O The analysis criteria used:

O Selection criteria or prioritization scheme used

O decision criteria

O quality criteria
O Records the results :

O What was decided / selected

0 reason for the selection
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Table C.2 — Key work product characteristics (cont.)

wpP
class

WP Type

WP Characteristics

O

O assumptions made

O potential risks

Aspects of correctness to analyze include:
Completeness

understandability
testability

verifiability

feasibility

validity

consistency
adequacy of content.

OooooOoooogopg

22

3.2

Risk analysis record
/ report

0
0

Identifies the risks analyzed
Records the results of the analysis
0 potential ways to mitigate the risk
O assumptions made

[] constraints

23

1.4

Risk management
strategy / plan + (59)

0
0
0
0

Project risks identified andprioritized
Mechanism to track the’risk
Threshold criteria to.identify when corrective action required
Proposed ways to mitigate risks:
work around
correctivg actions activities / tasks
monitoring criteria
meéchanisms to measure risk

I [ |

24

1.1

Quality statement /
policy + (14)

Statement is official, approved
States commitment to quality principles
Identifies who is expected to follow policy

25

1.4

2.1

Quality strategy/
plan + (16)

O0O0go0og|ibm o

(|

Objectives / goal for quality

Defines the activities tasks required to ensure quality
References related work products

Method of assessment / assuring quality

References any regulatory requirements, standards, customer
requirements

Identifies the expected quality criteria
Specifies the monitoring timeframe and quality checkpoints for the
defined life cycle and associated activities planned

O

0
0

Targettimeframe-to-achieve-desired-guahity
Method to achieved goals

O tasks to be performed

O ownership for tasks

O audit to be performed

O resource commitments
Identifies the quality criteria for work products and process tasks
Specifies the threshold/tolerance level allowed prior to requiring
corrective actions
Defines quality measurements and benchmark data

98


https://standardsiso.com/api/?name=d30eb12808d0cb2a10dcf4a78b1ff959

