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ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
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ISO and IEC, also take part in the work.

pf information technology, 1ISO and IEC have established a joint technical committee, ISO/IEC JT

ask of technical committees is to prepare International Standards, but in exceptional circums
bmmittee may propose the publication of a Technical Report of one of the following'types :

when the required support cannot be obtained for the publication of an-faternational Standard
pd efforts ;

when the subject is still under technical development or where_for.any other reason there is t
immediate possibility of an agreement on an International Standard ;

where a technical committee has collected data of a different kind from that which is normally g
nternational Standard (“state of the art”, for example).

Reports of types 1 and 2 are subject to review within three years of publication, to decide whe
nsformed into International Standards. Technical Reports of type 3 do not necessarily ha
ntil the data they provide are considered to be>no longer valid or useful.

R 15504-5, which is a Technical Report©f type 2, was prepared by Joint Technical Committee
rmation technology, Subcommittee SC?, Software engineering.

R 15504 consists of the following” parts, under the general title Information technology —
sessment:

Concepts and introductory guide

A reference modef-for processes and process capability

Performing an assessment

Guide to performing assessments

An assessment model and indicator guidance

GUide to competency of assessors
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Part 7.

Annexes A

Guide Tor use In process improvement

Part 8: Guide for use in determining supplier process capability

Part 9: Vocabulary

to E of this part of ISO/IEC TR 15504 are for information only.
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Introduction

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

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
reference model defined in ISO/IEC TR 15504-2. This guidance is provided in the form of indicators contained in
this assessment model. These indicators may also be used when performing a process improvement program or to
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Tate and-Setectam assessment modet, method; methodotogy or toofs:

e model defined in ISO/IEC TR 15504-2. The reference model cannot be used alone “as th
hg reliable and consistent assessments of process capability since the level of detail is'not suff
pns of process purpose and capability attributes in the reference model need t0 be suppo
ensive set of indicators of process performance and process capability. Used-in' this way, in
iable method, consistent and repeatable ratings of process capability will be possible.

essment model is compatible with the reference model described in ISO/IEC TR 15504-2. As an
s the core characteristics that could be expected of any compdtible assessment model.

ent model is not required to meet the requirements of this ISOAEC TR 15504; other models 1
ents of ISO/IEC TR 15504-2 may be used in a conformant assessment.

is part of ISO/IEC TR 15504 :

se 5 uses the definitions from ISO/IEC TR 415504-2, categorizing processes into 3 life cyq

nitions by including a set of base practices for each process. Annex A is directly linked to this
inues the work of defining indicators.of process performance by associating work products
ess. Annex C is also linked directly toi@nnex A as it defines the work product characteristics;

se 6 repeats the definitions of, the capability levels and process attributes from ISO/IEC TR 15
Cribe the capability of processes. It expands these definitions through the inclusion of sets of m
tices for each attribute.(Annex B is directly linked to this clause as it completes the work
cators of process capability by associating practice performance characteristics and, reg
istructure characteristics to each management practices;

se 7 containsya‘declaration that the assessment model is compatible with the reference mod
ts the requirements defined in ISO/IEC TR 15504-2;

bx A centains the input and output work products associated with each process in this assessme

X B/contains the process performance, resources and infrastructure characteristics and related

ral part of conducting an assessment is to use a model constructed for that purpose, compatilple with the

2 basis for
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associated with each management practice,

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.

Annexes 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:
An assessment model and indicator guidance

1 Scoj
This par

O defi
the

e

of ISO/IEC TR 15504 :

nes an example of assessment model that meets the requirements of ISOAEC TR 15504 and th
performance of an assessment by providing indicators for guidance-on the interpretation of t

purposes and process attributes defined in ISO/IEC TR 15504-2;

0 pro

ides guidance, by example, on the definition, selection and use of‘assessment indicators.

at supports
he process

Any modiel meeting the requirements of ISO/IEC TR 15504-2 may pe used for assessment. Different models and

methods
ISO/IEC

The indi
process
inclusive
of the as

By prov
compete
determir

may be needed to address differing business. needs. The assessment model in th
TR 15504 is provided as an example of a compatihle model.

cators are used as guides in collecting the objective evidence that enables an assessor to assig
attributes. The set of indicators included ithis part of ISO/IEC TR 15504 is not intended t
set nor is it intended to be applicable in its‘entirety. Subsets that are appropriate to the context
sessment should be selected, and possibly augmented with additional indicators.

ding the assessment model, thjs, part of ISO/IEC TR 15504 is directed at assessment sp
nt assessors who wish to selecta model, and associated method, for assessment (for eithe
ation or process improvement). Additionally it may be of use to model developers in the const

compatilple model, by providing eXxamples of good software engineering practice.

2 Normn
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this part]
publicati

hative references
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N ratings to
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and scope
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ruction of a

Fovisions of

wing normative documents contain provisions which, through reference in this text, constitute p
of ISO/IEC TR 15504. For dated references, subsequent amendments to, or revisions of, al

to inves

y of these

bns downot apply. However, parties to agreements based on this part of ISO/IEC TR 15504 are ¢ncouraged

igate-the possibility of applying the most recent editions of the normative documents indicated|below. For
undated|references, the latest edition of the normative document referred to applies. Members of IS

and IEC

maintain

registers of currently valid International Standards.

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

3.3

a particular process

management practice

ISO/IEC

a managelnent activity or task that addresses the implementation or institutionalisation of a specific

attribute
3.4

tailored prd
a defined p

4 Overvi

4.1 Introd

This part d
indicators.

The refere

software priocess capability, allowing for the reporting of resultsusing a common rating scale.

The refere
dimension,
second din
The proces

The refere
process ca
process at
performang

The exemg
reference n

ew of the exemplar assessment model

cess
rocess developed by tailoring a standard process definition.

uction

f ISO/IEC TR 15504 provides an exemplar assessment model that includes examples of ap

hce model defined in ISO/IEC TR 15504-2 provides.a common basis for performing assess

hce model defines a two-dimensional model “of process capability. In one dimension, the
the processes associated with software afe defined and classified into five process categorie
ension, the capability dimension, a serie§ of process attributes grouped into capability levels are
s attributes provide the measurable characteristics of process capability.

nce model cannot be used alone-as the basis for conducting reliable and consistent assess
pability since the level of detail provided is not sufficient. The descriptions of process purp
ributes in the reference model need to be supported with comprehensive sets of indicators of
e and capability.

lar assessment modgl defined in this part of ISO/IEC TR 15504 is based upon and is compatible

hodel, and can be used as the basis for conducting an assessment of software process capability.

process

bropriate

ments of

process
s. In the
defined.

ments of
ose and
process

with the

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,
describes the components of the capability dimension. Clause 7 provides a demonstration of compatibility that fully

meets the+equirements-oHSOHECTR-15504-2.

The bagic structure of this assessment model is identical to that of the reference model |defined in
ISO/IEC|TR 15504-2. There is a one to one correspondence between the process categories, processgs, purpose
statements, process capability levels and process attributes of the reference model and thosg-of this gssessment
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) f Practice performance
Work Products char(%::g(rgtlcs
_ and O Resource and
their Characteristics Infrastructure

Annex A.. & Annex C L.
( ) Characteristics

(Annex B)

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

This asgessment model expands the reference model by adding the definition and use of assessment indicators
(see Figurev2). Assessment indicators are defined to support an assessor’s judgement of the performance 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) resource and infrastructure characteristics that provide mechanisms for assisting in the management of the
procegs; and

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

The set offmanagement practices is intended to be applicable to all processes in the process dimensign of the

model. Evidence of the performance of the defined management practices can be detived from the|practice

performange characteristics. The practice performance characteristics and resource & infrastructure charafteristics

help to establish objective evidence of the extent of achievement of the specified process attribute.

4.3 Princ|ples of the assessment model

The assesgment model is based on the principle that the capability of a process can be assessed by demonstrating

the achievement of process attributes. Each process in the process, @dimension has a set of associafed base

practices, fhe performance of which provides an indication of the extent of achievement of the process purpose.

Similarly, gach process attribute in the capability dimension has,a set of associated management practjices, the

performange of which provides an indication of the extent of achievement of the attribute in the instantiated process.

The indicafors defined in the assessment model represent:types of objective evidence that might be found in an

instantiatiop of a process and therefore could be used to judge achievement of capability.

4.4 The \jiew of process performance — the process dimension

The asses$ment model groups the processes.in the process dimension into five process categories, accprding to

the type qf activity they address. The gfoupings are identical to those in the reference model defined in

ISO/IEC TR 15504-2.

The Customer-Supplier process category (CUS) 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 usge of the

software pfoduct and/or service,

The Engingering process, category (ENG) consists of processes that directly specify, implement, or maiptain the

software product, its r€lation to the system and its customer documentation.

The Support process category (SUP) consists of processes which may be employed by any of the other pfocesses

(including gthér'supporting processes) at various points in the software life cycle.

The Management process category (MAN) consists of processes which contain practices of a generic nature which
may be used by anyone who manages any type of project or process within a software life cycle.

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 Ieast marglnally usable in achlevmg the purpose of the process. In this
he effective

tation of a process

contains a complete description of the base practices. Annex A lists the processes and their related work

Annex C lists the key characteristics of the work products.

Clause §
productd.

4.5 The view of process capability — the capability dimension

Evolving ouped into

capabilit)

process capability is expressed in the assessment model in terms of{process attributes g
levels. The attributes and capability levels are identical to those defined in the reference model

Process|attributes are features of a process that can be evaluated on a scale/0f achievement, providing
of the cgpability of the process. They are applicable to all processes. Each)process attribute describes a
overall ¢apability of managing and improving the effectiveness of_a process in achieving its py
contribufing to the business goals of the organization.

A capab
to perfo
levels cg
in ISO/IE

lity level is a set of process attribute(s) that work togéther to provide a major enhancement in th

nstitute a rational way of progressing through improvement of the capability of any process and
C TR 15504-2.

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

Level O:[Incomplete . There is general failure to attain the purpose of the process. There are little d
identifialple work products or outputs of the-process.

Performed . The purpose‘efthe process is generally achieved. The achievement may not bg
and tracked.
hgreement that this action is performed as and when required. There are identifiable work prod
and these testify to the achievement of the purpose.

Level 1:
planned
general

process,

Level 2:
tracked.
Perform
requiren

Managed . <Ihe process delivers work products according to specified procedures and is p
Work preducts conform to specified standards and requirements. The primary distinctio

bd Levellis' that the performance of the process now delivers work products that fulfil expreg
entswithin defined timescales and resource needs.

a measure
facet of the
rpose and

e capability

M a process. Each level provides a major enhancement of capability in the performance of a priocess. The

are defined

r no easily

b rigorously

Individuals within the organization recognise that an action should be performed, and there is

ucts for the

anned and
n from the
sed quality

Level 3:
engineering prrncrples
documented processes to achieve the defined process outcomes.

ood software

Individual |mplementat|ons of the process use approved, tailored versions of standard,
The resources necessary to 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 contr

ol 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.

Within the assessment model, the measure of capability is based upon the nine process attributes (PA) of the

nadal Praocass attribhutas ara ticad to datermina whathar 9 nraocace hac raachad o anvan canahili
reference rpedel—R attributes-are-tsed-to-determine-whetheraps has+reached-a-given-capability. Each

attribute measures a particular aspect of the process capability.

At each level there is no ordering between the process attributes; each attribute addresses a specifie ‘aspect of the
capability level.

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

ISO/IEC TR 15504-2. They therefore provide insight into the specific aspects of process capability required to
support prqcess improvement and capability determination. The list of process attributes.is shown in Table 1.

Table 1 — Capability levels and process attributés

Process Capabilit y Levels
Attribute ID and Process Attributes
Level 0 : Incom plete process
Level 1 : Performed process
PA 1.1 Process performance
Level 2 : Mana ged\process
PA 2.1 Performance mafagement
PA 2.2 Work produgt management
Level 3 Established process
PA 3.1 Process definition
PA 3.2 Process resource
Level 4 : Predictable process
PA 4.1 Measurement
PA 4.2 Process control
Level 5 : O ptimizin g process
PAS5.1 Process change
PA 5.2 Continuous improvement

The manadeinent practices are activities of a generic type, and are intended to be applicable to all processgs. They
are designed around the achievement of the principal management functons o1 planning, organizing, resourcing
and controlling. 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.
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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
achieved. In order to maximise the objectivity of these judgements, thereby improving the reliability and repeatability

of
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cators in this model give examples of evidence that an assessor might obtain, or observe;in th
sment. The evidence obtained in the assessment, through observation of the implemented proc
onto the set of indicators to enable correlation between the implemented process and the
n this assessment model. These indicators provide guidance for assessors in.accumulating the
evidence to support their judgements of capability. They are not intended to“be regarded as a
eck-list to be followed, but as guidance for an assessor in accumulating,the-necessary objectiv
rt they judgement of capability.
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ince of the processes associated with them., Similarly, the existence of management practicq
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Figure 3 — The relationship between assessment indicators and process capability.
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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

assessments using the assessment model, the nomenclature and identifiers contained in this model should be used
to identify [ ractices referenced as evidence Jillc'rifying the rnting of a process. attribute

Each practjce is linked to its parent entity, whether a process or a process attribute, through a numbering [scheme,
based upoi the identifiers for processes and process attributes in the reference model.

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

For a manggement practice, the identifier is of the form: MPCL.PA.PN.

Where the codes are:

O P process category identifier

)

0 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

g P

Pad

process attribute number (within the capability level)
O PN practice number (within the\process or process attribute)

For example, “ENG.1.3.BP1” denotes) the base practice number 1 (Develop software architectural desigh) in the
process category ENG (Engineering) for the process number 1.3 (Develop software design).

Similarly, “MP 2.2.1” denotes*the management practice number 1 (Identify requirements) for the process|attribute
number 2 (Work product management attribute), capability level number 2 (Managed process).

Templates [for constructing definition of new base practices and management practices are given in anngx D and
annex E reppectively.

4.7.2 Work'preduct 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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The three life cycle process groupings are:

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

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

O The Organizational life cycle processes  consisting of the process categories Management and Organization.

The process dimension contains five process categories which are:

CUS Customer - Supplier MAN  Management

ENG Engineering ORG Organization

SUP Support

The des
of the pr

Cription of each process category includes a characterisation of the processes it¢contains, followed by a list

DCEesS names.

The indi P . Process

Identifiel

vidual processes are described in terms of six components as defined<in~ISO/IEC TR 15504-
, Process Name, Process Type, Process Purpose, Process Outcomes and Process Notes.

In additipn the process dimension of the assessment model provides information in the form of

t of base practices for the process providing a definition of the tasks and activities needed to
brocess purpose and fulfil the process outcomes;

a) a se accomplish

the

b) a number of input and output work products associateddwith each process;

c) chafacteristics associated with each work product.

The prod
the prod
practices

The pro

ess purposes, outcomes and base practices are included in this clause. The work products ass(
esses and work product characteristicS"are contained in annex A and annex C respectively
, work products and work product characteristics constitute the set of indicators of process perfg

Table 2 — Processes and process categories

Process

ID

Process Category

ID

Title Title and (Type of process)

Primary Life Cycle processes

CUS

Customer Supplier process category

Cus.1

Acquisition (basic)

ciated with
The base
rmance.

ess categories, processes and process type included in the process dimension of the assessient model
are listedl in table 2.

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)

ENG.1.3 Software design (component)

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 Qrganizational 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 Primarylife 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
CuUs.2 Supply Process
Ccys.3 Requirements Elicitation Process
Cys.4 Operation Process
Cus.4.1 Operational Use Process
Cus.4.2 Customer Support Process
NOTE The "customer” can be external to the assessed organisation or internal, in- which no contract is involved (e.g.

development of software to meet a potential need elicited by market research, @r‘in response to internally developed
requirements for a potential customer.).

5.1.1.1 CUS.1 Acquisition process
Basic procgss

The purpoge of the Acquisition process is to obtain the product’and/or service that satisfies the need expressed by
the customler. The process begins with the identification ofarcustomer need and ends with the acceptan¢e of the
product angl/or service needed by the customer. As a result’of successful implementation of the process:

O acquigjtion needs, goals, acceptance criteria and acquisition strategies will be defined;

O a contract will be developed that clearly expresses the expectation, responsibilities and liabilities of [both the
customer and the supplier;

O a product and/or service will be produced that satisfies the customer’s stated need,;
O the acquisition will be monitared so that specified constraints such as cost, schedule and quality are met;
O suppligr deliverables will e accepted.
Base Pracfjces:

CUS.1.BP1: dentify the need. Identify a need to acquire, develop, or enhance a system, software prpduct, or
software sgrvice.

CUS.1.BP2: Prepare and negotiate contract. Negotiate a contract with the supplier that clearly expresses the
expectation, responsibilities, and liabilities of both the customer and the supplier.

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
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O the concept or the need to acquire, develop, or enhance a system, software product, or software process will
be established;

O the customer’s software and/or system requirements will be produced;

O an acquisition strategy will be developed;

0 acceptance criteria will be defined.

Base Practices:

Cus.1.1
softwareg

CuUs.1.1
satisfy th

CuUS.1.1

Cus.1.1
to be us

5.1.1.3
Compon

The pur|
impleme

O the
0O the

O acd

Base Practices:

CUS.1.2
request

CUS.1.2
and othe

CUS.1.2

expectatjon, responsibilities, and liabilities of both the customer and the supplier.

5114

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

.BP2 : Define the requirements. Identify the requirements for a system and/or softvare prod
e need for a new product and/or service.

.BP3 : Prepare acquisition strategy. Prepare a strategy for the acquisition,of the product.

.BP4 : Define acceptance criteria.  Establish and agree acceptance cfiteria and the means o
bd.

CUS.1.2 Supplier selection process
ent process of CUS.1 - Acquisition process

pose of the Supplier selection process is to choosex<the organization that will be respons
ntation of the project identified in CUS.1.1. As a resultof successful implementation of the proce

acquisition requirements (e.g. request for propésal) will be produced;
supplier will be selected based upon the evaluation of the supplier's proposals;

ntract will be established and negotiated between the customer and the supplier.

.BP1: Define acquisition jrequirements. Identify and document the acquisition requirer
or proposal).

.BP2 : Select a,supplier. Select a supplier based upon an evaluation of supplier proposals,
r factors that need to be considered.

.BP3: Prepare and negotiate contract. Negotiate a contract with the supplier that clearly ex

product or

lct that will

evaluation

ble for the
SS:

nents (e.g.

capabilities

bresses the

CUS:1.3 Supplier monitoring process

Component process of CUS.1 - Acquisition process

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:

O joint activities between the customer and the supplier will be performed as needed;

O information on technical progress will be exchanged regularly with the supplier;

O perf

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

13
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Base Pract

CUS.1.3.BP1: Provide supplier feedback

ices:

progress, costs, and risks to successful completion.

CUS.1.3.BP2 : Review development with supplier

©

ISO/IEC

. Maintain communications with the customer, keeping it up to date with

. 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 to the process SUP.6 Joint review.

CUS.1.3.B
that progre
are met.

CUS.1.3.B
5.1.1.5 CU
Componen

The purpo
conditions

0 accept

criterid;

O thede

P3 : Monitor the acquisition . Monitor the acquisition against the agreed acquisition documen
5S can be reviewed and audited to ensure that specified constraints such as cost, schedulé,an

P4 : Monitor supplier . Monitor the supplier against the agreed requirements.

S.14 Customer acceptance process
t process of CUS.1 - Acquisition process

be of the Customer acceptance process is to approve the supplier’s-deliverable when all ac
hre satisfied. As a result of successful implementation of the process:

ance will be based on the acquisition strategy and condueted according to the agreed ac

ivered software product and/or service will be evaluated with regard to the agreed requirements.

Base Practjces:

CUS.1.4.B
agreed req

CUS.1.4.B
have been

5.1.1.6 CU
Basic proc

The purpos

P1: Evaluate the delivered product.
Lirements.

Carry out the evaluation of the product or service ag

P2 : Accept the delivered product.
satisfied.

Accept the product or service when all the acceptance ¢

S.2 Supply process
PSS

e of the Supplyprocess is to provide software to the customer that meets the agreed requireme

tation so
d quality

Ceptance

ceptance

ainst the

bnditions

nts. As a

result of successful implementation of the process:

O aresppnse tocustomer's request will be produced;

O a contfackwill be established between the customer and the supplier for developing, packaging, delivefing, and
installing-the-software-product-and/orservice;

0 a software product and/or service that meets the agreed requirements will be developed by the supplier;

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.

5.1.1.7 CUS.3 Requirements elicitation process

New process

The purpose of the Requirements elicitation process is to gather, process, and track evolving‘customer|needs and
requirements throughout the life of the software product and/or service so as to establish-a requiremerjts baseline
that serJes as the basis for defining the needed software work products. As a result ofsuecessful implementation
of the prpcess:

O confinuing 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 rejquirements
basegline;

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 disposition of
theif requests;

O enhpncements arising from changing technology and customer needs will be identified and their impact
managed.

Base Practices:

CUS.3.HP1: Obtain customer requirements and requests. Obtain and define customer requirgments and
requestq through direct solicitation_of customer and user input and through review of customer businesq proposals,
target ogerating and hardware.environment, and other documents bearing on customer requirements.

CUS.3.HP2: 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
these refuirements:

CUS.3.§P3 : _<Establish customer requirements baseline. Document the customer's requirements and
establish) as a-baseline for project use and monitoring against customer needs.

CUS.3.BP4: Manage customer requirements changes. Manage all changes made to the customer
requirements against the customer requirements baseline to ensure enhancements resulting from changing
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 correct operation of the software in its intended environment will be evaluated,;

O the software will be operated in its intended environment;

O assistance and consultation will be provided to the customers of the software product.
Base Practjces:

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

CUS.4.BP3: Support customer. Provide assistance and consultation fo.;\the customer for operation of the
software.

5.1.1.9 CUys.4.1 Operational use process

Extended gomponent process of CUS.4 - Operation process
The purpoge of the Operational use process is to ensure the\correct and efficient operation of the softwarg product
for the duration of its intended usage and in its installed.environment. As a result of successful implementation of
the process:
O operatjonal risks for the software introductionzand operation will be identified and monitored;
O the software will be operated in its intended environment according to requirements;

O assurgnce will be provided that software capacities are adequate to meet customer needs.
Base Pracfjces:

CUS.4.1.BP1 : Identify opérational 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 goftware,
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.BP4 : Review software operation problem.  Review priorities for problem resolution with the customer.

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)sefvice to the
customelr to support effective use of the software product. Assistance and consultation to the custoemer|is provided
as requested to support the operation of the software product. As a result of successful implementation of the
process

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

O customer satisfaction with both the support services being provided and the{pfroduct itself will be eyaluated on
an gngoing basis;

0 operational support will be provided by resolving operational problems and handling customer inguiries and
requiests;

O cusfomer needs will be met through delivery of appropriate sefvices.
Base Practices:

CUS.4.2lBP1 : Provide user training. Provide training~and documentation, as appropriate, to the user|so that the
software] can be effectively used.

CUS.4.2BP2 : Establish product support.  EStablish a service by which the customer can raise problems and
guestionis 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.

CUS.4.2BP3 : Monitor performance™ . Monitor the operational performance of the software in order to be aware of
problems$ which might impact level of service.

CUS.4.2lBP4 : Determine( customer satisfaction level . Determine the level of customer satisfactipn with the
softwareg| products and services received.

NOTE This mayfinvolve, as appropriate, field performance data, surveys, interviews, and studies. In some ifstances the
end-user|of the software may be different from the customer of the software. In this case, both the customer and end-user
satisfactipn levels-should be determined.

CUS.4.21BP5 : Compare with competitors . Compare and monitor the level of customer satisfaction gbtained for
the software 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.

17
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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 Qrocess

5.1.2.1 ENG.1 Development process
Basic procgss

The purpoge of the Development process is 10 transform a set of requirements into a functional software pfoduct or
software-b@sed system that meets the customer’s stated needs. As a result of successful implementatign of the
process:
O a software product or software-based system will be developed,;

O intermpdiate work products will be developed that demonstrate that the end product is based uypon the
requirgments;

O consistency will-be éstablished between requirements and designs;

O evidence (forexample, testing evidence) will be provided that demonstrates that the end product njeets the
requirgments;

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.
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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 knowledge of
the target environment to define the activities that promote the software Ihl’('\{'ill{"f or system from the d:\\/e|opment
environment to the customer's target environment. Consideration should be given to schedules, respurces and
method pf delivery, especially in the case of transition from an existing software product or system to.the [new one.

5.1.2.2 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 requirements
(functionfal and non-functional) and architecture, identifying which system requirements should be allocatgd to which
elements of the system and to which releases. As a result of successful impletmentation of the process:
O reqguirements of the system will be developed that match the customeris stated needs;

O a sqlution will be proposed that identifies the main elements of the 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 prtiority for implementing system requirements;
O the pystem requirements will be approved and.up@ated as needed;

O the fequirements, proposed solution, and their relationships will be communicated to all affected partjies.

Base Practices:

ENG.1.24.BP1: Identify system regquirements. Use the customer requirements as the basis for gefining the
required|functions and capabilities. of 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-lgvel system
architecfure.

NOTE The result of performing base practices ENG.L.1.BP1 to ENG.L.1.BP4 1S a documented product configuration which
describes 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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The purpose of the Software requirements analysis process is to establish the requirements of the software
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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 interfages.

ENG.1.4.BP3: Verify the software design. Verify that the software design satisfies hrelated software
requirenjents.

ENG.1.3.BP4 : Develop detailed design. Decompose the top level design into a detailed\design for eagch software
compongnt. The software components are refined into lower levels containing software units. The rgsult of this
base prdctice is a documented software design document which describes the position of each softwarg unit in the
software] 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 software
design.

5.1.2.5 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 ofssuccessful implementation of the process:

O verification criteria will be defined for all software units against their requirements;
O software units defined by the design‘will be produced;

O congistency will be established between software requirements and design and software component

o

O verification of the software units against the design will be accomplished.

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

Base Practices:

ENG.1.4.BP1~\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.1.4.BP2 : Develop unit verification procedures. Develop and document procedures for verifying that 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 verification criteria for software items will be developed that ensure compliance with the software requirements
aIIocatEd to the items;

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

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

O resultq of integration testing will be recorded;

O consistency will be established between software requirements and software itéms;
O aregression strategy will be developed for reverifying software items shaould,a change in software unitg occur;
O regrespgion testing will be carried out as necessary.

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

ENG.1.5.BP1: Develop software integration strategy. Develop the strategy for integrating software units
consistent with the release strategy. ldentify aggregatesc@f 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
aggregates.

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

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

ENG.1.5.BP4: Test integfated software items. Test each integrated software item against the vgrification
criteria, angl document the\results.

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

ENG.1.5.BB6-" Regression test integrated software items If changes are made to software units ¢arry out
regression 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 software test strategy, including regression strategy.
for testi
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ent process of ENG.1 - Development process
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a regression strategy will be developed for retesting aggregates or the integrated system should a change be
made to existing components ;

regression testing will be carried out as necessary.

NOTE

Part of this process is similar to the processes Verification Process (SUP.4) and Validation process (SUP.5).

Base Practices:

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

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.
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G.2 System and software maintenance process
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The objective is to modify and/er-retire existing systems and/or software while preserving the in
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The initial defined requirements may be provided by the Requirements elicitation process (CUS.3).

(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 required
enhancgments, evaluating the possible impact of different options for modifying the operational-qystem and
softwarg), 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, deterfine which
modifications should be applied in the next system or software upgrade, documentingiwhich software ftems, units
and othgr system elements and which documentation will need to be changed and which tests will need tp be run.

ENG.2.BP5: Implement and test modifications. Use the other engineering processes, as appfopriate, to
implement and test the selected modifications, demonstrating that the“-unmodified system ang software
requirements will not be compromised by the upgrade.

ENG.2.BP6: Upgrade user system. Migrate the upgraded system~and software with applied modifications to
the userls 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. Followingtapproval, retire the obsolete system from the user efivironment,
providing for, as appropriate

- parallel operation with replacement systems

- conversion of data to(thew or replacement systems
- archiving of systemjyand data files

- user training for the conversion program.

5.2 Supporting life cyele-processes

The Supporting lifeCycle processes consist of one process category:

SUP  Bupport

5.2.1 Sppport process category (SUP)

The Support process category consists of processes that may be employed by any of the other processes
(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

Extended process

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

O a strajegy identifying the documents to be produced during the life cycle of the software produgt will be
develdped;

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

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

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

O all doguments will be developed and published in accordance withddentified standards;

O all doguments will be maintained in accordance with specifiee criteria.

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

SUP.1.BP1: Develop documentation policy . Determine documentation policy which addresses whefe, when
and what should be documented during the life gycle of the software product/service.

SUP.1.BPZ3: Establish standards for documents. Establish standards for developing, modifying and
maintaining documents.

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

SUP.1.BP4: Develop document. Develop documents at required process points according to esfablished
standards and policy.

SUP.1.BPY: Check document. Review documents before distribution, and authorize document$ before
distribution|or release.

NOTE 1 Ibthe case of user documentation,this is a-particularly important base practice because documentationl intended
for use by system and software users should accurately describe the system and software and how it is to be used in a manner
which is clear and useful to the user.

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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5.2.1.2 SUP.2 Configuration management process
Basic process

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 ptatus of the items and modification requests will be recorded and reported;
O the completeness and consistency of the items will be ensured;

O storpge, handling and delivery of the items will be controlled.

NOTE The process supports performance of the process attribute 2.2 in those instanc€es. where it is invoked.

Base P;]ictices:

SUP.2.BP1: Develop configuration management strategy. Determine configuration management strategy,
including configuration management activities and schedule for perferming these activities.

SUP.2.BP2: Establish configuration management system, Establish a configuration managempent system
including libraries, standards, procedures and tools.

SUP.2.BP3: Identify configuration items. Identify~configuration items, such as software systen], modules,
compongnts and related documents by identifying the documentation that establishes the baseline; the version
references and other relevant identification details.

SUP.2.BP4: Maintain configuration item description. Maintain a up-to-date description of each configuration
item.

NOTE The description should identify-;
its decomposition,inte lower level configuration components;

who is responsible‘for each item;
when it is placed under configuration management.

SUP.2.BP5: Manage .changes. Record and report status of configuration items and modification requests.
Changes to any configtiration items should be reviewed and authorized.

SUP.2.BP6 : _<-Manage product releases. Release and delivery of any configuration items should be reviewed
and authorized!

SUP.2.BP7: Maintain configuration item history. Maintain a history of each configuration item In sufficient
detail to 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
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The purpose of the Verification process is to confirm 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:
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ed 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 ofthé¢ verification
activity.

NOTE 6 | The process may involve performance of techniques including peer reviews, formal proof and traceability analysis,
among others.

Base Practices:

SUP.4.BP1: Develop verification strategy.  Develop a verification strategy spetifying the criteria for|verification
of all required work products.

SUP.4.BP2: Conduct verification. Verify identified work products according to specified strategy.

SUP.4.BP3: Determine actions for verification results. Analyze‘problems found in verification and determine
action tg solve the problems.

SUP.4.8BP4: Track actions for verification results. Trackstatus and results of actions for correcting problems
identified in verification. The results should be made available to the customer and other involved organiZations.

5.2.1.5 [SUP.5 Validation process
Basic prpcess

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

O avglidation strategy will be developed and implemented;

O critgria for validation of alkrequired work products will be identified;
O required validation activities will be performed,;

O alliglentified problems will be resolved;

O evidence.wilkbe provided that the software work products as developed are suitable for their intendefd use;

O resyltsief the validation activities will be made available to the customer and other involved organizations.

NOTE 1 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
against th} objectives of the contract and what should be done to help ensure development of a prefluct that

satisfies the customer. Joint reviews are at both project management and technical levels and are held)thfoughout
the life of the project. As a result of successful implementation of the process:

O period|c reviews will be held at predetermined milestones;

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

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

O action|items resulting from reviews will be tracked to closure.
NOTE 1 The process supports performance of the process attribute 2.1 in those instances where it is invoked.

NOTE 2 The process is most commonly invoked in circumstances whefe performance of a project is governed by(a form of
contract.

NOTE 3 IBO/IEC 12207 contains specific requirements for project'management reviews and for technical reviews.

Base Practjces:

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

- scope of review;

- topics for review;

- attendees;

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

- desired outputs;

- a schedule;

- resource and facility requirements.

SUP.6.BP3: Establish review criteria.  Establish criteria for a joint review, such as for problem identification,
resolution and agreement.

SUP.6.BP3: 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;
report and document changes of work products and processes.

5.2.1.7 [SUP.7 Audit Process
Basic prpcess

The purpose of the Audit process is to independently determine compliance of selected preducts and processes
with the fequirements, plans and contract, as appropriate. As a result of successful implementation of thg process:

O an qudit strategy will be developed and implemented;
0 audjts will be held at predetermined milestones;

O compliance of selected software work products and/or services or-processes with requirements) plans and
confract will be determined according to the audit strategy;

O the ponduct of audits by an appropriate independent party will be arranged,;

O prolblems detected during an audit will be identified, cemmunicated to those responsible for correqtive action,
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 softwarg products or
activities jof another party (audited party).

NOTE 3 | ISO/IEC 12207 identifies specific'seftware work products (and results of an activity) to be audited.
Base P;]ictices:

SUP.7.8P1: Develop and implement audit strategy . Develop and implement audit strategy specifying the
criteria for compliance with/the requirements, plans, and contract as appropriate.

SUP.7.8P2: Planah.audit. 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 schedule;

- 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.BPg: Audit final products and system. Audit the final system to ensure that completeness and
correctnes$ of configuration and functionality complies with appropriate standards and specifications;yand|satisfies
the acceptance criteria documented in the contract.

SUP.7.BPY: Identify corrective actions from the audit report. Analyze audit report; distribute audijt report;
document proposed resolution(s) for audit results; determine priority for actions for resolutions.

SUP.7.BPY: Track actions for audit report.  Track actions for resolutions of identified problems by audit; report
and document changes of work products and processes.

5.2.1.8 SUYP.8 Problem resolution process
Basic procgss

The purpoge of the Problem resolution process is to ensure that all-discovered problems are analyzed and [resolved
and that trgnds are recognized. As a result of successful implementation of the process:

O the prpblem resolution activities will be identified to ensure that all discovered problems are analyzed and
resolved;

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

O a mechanism 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 Practjces:

SUP.8.BP Establish problem report system. A problem report system should be established t¢ ensure
problems and divergences-can be detected, described, recorded, analyzed, corrected and prevented |in every
process.

SUP.8.BP4: Rriaritize problems. Prioritize problems according to the cause, range and severity level described
in problem [reports.

SUP.8.BP3~— Determir
priority for actions.

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 that may be
used by anyone who manages any type of project or process within a software life cycle.

The progesses belonging to the Management process category are:

MAN.1 Management Process

MAN.2 Project Management Process
MAN.3 Quality Management

MAN.4 Risk Management

5.3.1.1 [MAN.1 Management process

Basic prpcess

processes or functions within the organization to achievestheir goals and the business goals of the organization in

The pur¥ose of the Management process is to organize, monitor, and control the initiation and performance of any
an effeclive 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 funcfion 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 actiyities 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 actipn will be-taken to modify the performance of the process or function when performance deviatgs from the
identified activities and tasks or fails to achieve their goals;

D SUC CDDfU: Clbh;CVCI TCT It Uf thC PUIrpuotc Uf thc MTULT OO Ul ful Ibt;UII VV;” bC dCI TTUT Ibtl atcd
NOTE This process supports performance of the process attributes 2.1 and 2.2 in those instances where it is invoked.
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
process or i i is ex - adi .

MAN.1.BP8: Demonstrate successful achievement. Demonstrate successful achievement of the’pyrpose of
the process or function by using quantitative or qualitative evidence.

5.3.1.2 MAN.2 Project management process
New procepss

The purpoge of the Project management process is to identify, establish, coordinaterand monitor activiti¢s, tasks
and resourtes necessary for a project to produce a product and/or service meeting,the requirements. As alresult of
successful jmplementation of the process:

O the scope of the work for the project will be defined;
O the fedsibility of achieving the goals of the project with available resources and constraints will be evaluated,;

O the tagks and resources necessary to complete the work will be sized and estimated;

O interfages between elements in the project, and with<other projects and organizational units, will be [dentified
and mpnitored;

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

O action$ to correct deviations from.the plan and to prevent recurrence of problems identified in the project will be
taken when project targets are not achieved.

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

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

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

MAN.2.BP2 : Determine development strategy. Evaluate options available for achieving the goals of the
project, and determine, on the basis of risks and opportunities, 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

NOTE 2

MAN.2.BP5 :

C

ISO/IEC TR 15504-

5:1999(E)

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.

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

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.

MAN.2.BP6 : Identify infrastructure requirements. Identify and select the environmental and human resource
elementgreeded-to stpport the plUijt strategyat el pCIfuuncu Ce"

MAN.2.BP7 : Establish project schedule. Establish the project schedule, based on the work [breakdown
structurg, estimates, and infrastructure elements.

MAN.2.BP8 :  Allocate responsibilities.  Identify the specific individuals and groups contributing to, and impacted
by, the mroject, allocate them their specific responsibilities, and ensure that the commitfments are undgrstood and
accepted, funded and achievable.

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

MAN.2.H
formally
results @
involved

MAN.2.E

project plans. Use disciplined approaches to regularly.‘'evaluate the performance of the project.

techniqu

NOTE
evaluatio

MAN.2.H
from the

5.3.1.3

New pro

P10 : Establish and implement project plans. Provide a mechanism to ensure that projed
developed, implemented and maintained, and available to, these involved with the project. Do
f the activities in this process within the project plans, and-ensure that the plans are published

P11: Track progress against plans.  Regularly compare and report the status of the project

M
es which can be applied include:

metrics,
technical and managerial reviews,
assessment of established quality and performance criteria.

For the establishment and assessment of quality criteria see MAN.3, Quality management proced
n of risks see MAN.4, Risk matiagement process.

P12 : Actto correct deviations.  Take action when project targets are not achieved, to correc
plan and to preventiecurrence of problems identified in the project. Update project plans accord

MAN.3 Qualityx-management process

Cess

The pur

and to epsure that they satisfy the customer. The process involves establishing a focus on monitoring tH

t

se\of the Quality management process is to monitor the quality of the project's products and

t plans are
cument the
to all those

against the
bthods and

ss. For the

[ deviations
ingly.

or services
e quality of

product and process at both the project and organizational level. As a result of successful implementation of the

process:

d

checkpoints within the project’s software life cycle;

app

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

actual performance against the quality goals will be monitored;

ropriate action will be taken when quality goals are not achieved.

quality goals based on the customer's stated and implicit quality requirements will be established for various
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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
gquantitative manner.

NOTE SFprete Hrveahv within the

project’s software life cycle.

MAN.3.BP2 : Define overall strategy. Develop an overall strategy at the project and organizational| level to
achieve thg¢ defined goals by defining the metrics that will measure the results of project activities and by defining
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 contrel’and assurance [ctivities
which will Help achieve and monitor that quality goal, both at the project and organizational level.

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

MAN.3.BP4 : Perform quality activities. Perform the identified quality“assurance and control activfties and
confirm thejir performance.

MAN.3.BP% : Assess quality. Throughout the project and at{least at the identified checkpoints wjithin the
project's software life cycle, apply the defined quality metrics)to/assess whether the relevant quality gojpls have
been achiejed.

MAN.3.BP6 : Take corrective action. When defined @uality goals are not achieved, take corrective or pfeventive
action both) at the project and organizational level.

NOTE he corrective action can involve fixing«the product generated by a particular project activity or chapging the
planned set| of activities in order to better achieve“the quality goals or both. The preventive action can involve modifying
product spegifications or process definitions, orsheth, to prevent recurrence of the non-achievement.

5.3.1.4 MAN.4 Risk management process
New proceps

The purpose of the Risk management process is to identify and mitigate the project risks continuously thfoughout
the life-cycle of a projecti\ The process involves establishing a focus on monitoring of risks at both the prgject and

organizational 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 appropriaté risk management strategies will be defined and implemented:;

O risks to the project will be identified in the project strategy, and as they develop during the conduct of the
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.
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.
develop during the conduct of the project.

ISO/IEC TR 15504-

5:1999(E)

Determine the scope of risk management to be performed for

Identify risks to the project both initially within the project strategy and as they

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

MAN.4.BP3: Analyze and prioritize risks.  Assess the probability of occurrence, impact, time=frame, causes
and intefrelationships of risks for determining the priority in which to apply resources to mitigate these Tisks.
MAN.4.BP4 : Define risk management strategies.  Define appropriate strategies to manage’ each rigk or set of
risks, both at the project and organizational level.

MAN.4.BP5 : Define risk metrics. For each risk (or set of risks) define the metrics\that measure theg change in
the risk $tate 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 stratedies both at
the projgct and organizational level.

MAN.4.BP7 : Assess results of risk management strategies:. At identified checkpoints, apply the defined

metrics fo assess the expected progress and level of success‘ofithe risk management strategies.

MAN.4.E
appropri

P8: Take corrective action. When expected progress in risk mitigation is not achi
hte corrective action to correct or avoid the impact of risk.

NOTE
strategieg.

Corrective action may involve developing, and implementing new mitigation strategies or adjusting

5.3.2 Ofganization process category (ORG)

The Org
develop
organiz
than th
require g

anization process category.:consists of processes that establish the business goals of the orgari

process, product, and resource assets which, when used by the projects in the organizatio

tion achieve its business.goals. Although organizational operations in general have a much bro
of software process; software processes are implemented in a business context and, to b

n appropriate organizational environment. Taken together, these organizational processes:

O

builg organizational infrastructure;

O takd

prod

advantage of the best of what is available(best practices) in any one part of the organizatio
esses) advanced skills, quality code, good support tools);

eved, take

the existing

ization and

n, help the

ader scope
e effective,

h (effective

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

5.3.2.1 ORG.1 Organizational alignment process

©

ISO/IEC

New proce

The purpos
common Vi
business rg
software p
As a result

O avisio

0 everyd

5S

e of the Organizational alignment process is to ensure that the individuals in the organization|
5ion, culture and understanding of the business goals to empower them to function gffectively.
p-engineering and Total Quality Management have a much broader scope than thatof software
ocess improvement occurs in a business context and, to be successful, must address busine
of successful implementation of the process:

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

ne in the organization understands their role in achieving the~goals of the business and ig

perform that role.

NOTE1 1
Thei

The t
1ISO/I

From
implig

NOTE2 1

he process is outside the scope of ISO/IEC 12207. Some reasans are:
Esue of overall business culture is beyond the scope of ISOAEC 12207.

hiloring process and the guidance on tailoring and relations between processes and organizations presen
EC 12207 annexes address some of the issues related to the Organizational alignment process;

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

his process supports performance of.thé process attributes 4.1 and 5.2 in those instances where it is invo)

Base Practjces:

ORG.1.BP
relationshi

ORG.1.BP
organizatio|

ORG.1.BP
business g

| : Develop a strategic™vision. Develop a strategic vision for the organization that iden
of software engineering functions to the core activities of the organization and its long term goal
) .

Deploy vision. Deploy the organization strategic vision to all individuals working
N, using apprepriate management and communication mechanisms.

B Develop a quality culture. Define quality policies and initiatives that are convergent
Dals ©of the organisation; disseminate quality policies and initiatives.

share a
Although
process,
5S goals.

able to

ted in the

pcess are

ked.

ifies the
S,

for the

with the

ORG.1.BP4+—Buyild-and-empowerteams— Create-tes

perspective with a primary goal of customers satisfaction.

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

5.3.2.2 ORG.2 Improvement process

Basic process

| product

y of 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
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O the organization's process capability will be assessed periodically to determine the extent to which process

impl

ementation is effective in achieving the organization's goals;

O the effectiveness and efficiency of the organization's processes with respect to business goal achievement will
be improved on an ongoing basis.

Base Practices:

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

ORG.2.

P2 : Deploy the processes. Deploy the standard processes by involving the whole organ

initiating

ORG.2.BP3: Assess the deployed processes. Assess the deployed processes on a regular basis tq
the extent to which process implementation is effective in achieving the organization's goals.

ORG.2.5
standard

5.3.2.3
Compon

The pur
softwareg
process

O ad
proc

0O the
with

O ast
nee

O info
mai

NOTE

Base Practices:

ORG.2.1.BP1 : Define goals. Define the process goals that are to be achieved by following the pro
organizgtion.
NOTE - Qnédhput to defining the goals is the organizations strategic vision.

quality improvement projects or activities.

BP4 ;. Improve the standard processes. Based on the results of assessments, improve
process descriptions.

ORG.2.1 Process establishment process
ent process of ORG.2 - Improvement process

pose of the Process establishment process is to establishca-suite of organizational proceq

bfined and maintained standard set of processes/will be established, along with an indicati
ess's applicability;

detailed tasks, activities and associated workproducts of the standard process will be identifig
expected performance characteristics;

rategy for tailoring the standard process for the product or service will be developed in accordar]
(s of the project;

mation and data related .to-the use of the standard process for specific projects will ex
ntained.

This process suppofts-performance of the process attribute 3.1 in those instances where it is invoked.

isation and

determine

the set of

ses for all

life cycle processes as they apply to its business activities.« As a result of successful implementation of the

bn of each

d, together

ce with the

ist and be

cess in the

ORG.2.1.BP2 : Identify activities, roles, authorities & responsibilities

. ldentify the activities that comprise the

way the process is currently and/or should be performed and identify the roles, authorities and responsibilities for
these activities.

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

cument 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.

hout the

ORG.2.1.BP7 : Check the standard processes deployment. Control the deployment of the standard|process
family withiph the organization.

ORG.2.1.BP8 : Capture process data. Capture information and data related to the usetof-standard prpcesses;
maintain thie 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 purpoge of the Process assessment process is to determine,the) extent to which the organization's gtandard
software pfocesses contribute to the achievement of its business‘goals and to help the organization focys on the
need for cdntinuous process improvement. As a result of successful implementation of the process:

O an efficient and effective process assessment method will exist to determine the current capabilify of the
organigation and its processes to produce products‘and services consistent with its business goals;

O the relptive strengths and weaknesses of the-organization's standard software processes will be undersgtood,;
O accurgte and accessible assessment records will be kept and maintained;

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

NOTE ISQ/IEC TR 15504-3 defines'an approach to the performance of this process
Base Pract[:es:

ORG.2.2.BP1: Determine the assessment method. Define the method to be used to perform the assessment.

verify the achievement of the goals.

ORG.Z.Z.EF?Z: Define assessment goals. Define and validate the assessment goals and identify the driteria to

ORG.2.2.BP3: Define the assessment inputs.  Define the assessment inputs including the assessment scope,
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.
sufficiently covers the assessment goal.

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

Identify the relative strengths and weaknes
ORG.2.2.BP8: Maintain the assessment results.
accessible location and format.

ORG.2.2.BP9: Exploit the assessment result.
standard_processes

ISO/IEC TR 15504-

5:1999(E)

Validate the data collected as appropriate, ensuring that the validated data

ses of the

Maintain accurate and current assessment results in an

Exploit the assessment results to maintain the organization's

ORG.2.7
concern

.BP10: Report the assessment result.
bd.

Report and document the assessment results te,eac

NOTE - Tlhe assessment results should include at minimum the outputs specified in Clause 4.5 ISO/IEE TR 15504

5.3.2.5 ORG.2.3 Process improvement process

Compori
!

cha

ent process of ORG.2 - Improvement process

The pur
process
process

ose of the Process improvement process is to continually improve/the’ effectiveness and effici
s used by the organization in line with the business need. As a-result of successful implement]

d

O the

revi

prganization will effect improvements to its processes\through activities such as process asse
bWV,

monitored software process improvement activities will be implemented in a coordinated manner
organization;

hist
chapges in projects, and to determine-technology advancement needs;
qua
mor
con

ity cost data will be collected, maintained, and used to improve the organization's proce
itoring activity, and to serve to establish the cost of prevention and resolution of problem
ormity 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 i

Base Practices:

hges to standard and defined processes will be made in a ¢ontrolled way, with predictable results;

n individual

w

ency of the
ation of the

ssment and

across the

prical, technical and evaluation data will be analyzed and used to improve these processes, to fecommend

sses as a
5 and non-

voked.

ement.

priorities of

ORG.2.3.BP1 ; ‘ldentify improvement opportunities. Identify opportunities for software process improy
ORG.2.3.BP2" Define scope of improvement activities. Define the purpose, objectives, scope, and
the processimprovement-activittesaceordance-with-the-businessgoals-of the-organization:

ORG.2.3.BP3 : Understand the process.

ORG.2.3.BP4 : Identify improvements.
goals.

Identify where the process needs to be improved to achieve
ORG.2.3.BP5 : Prioritize improvements.  Prioritize the improvements which can be made in the proces
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 im
process changes on achieving the process’s goals.

Assess the process to understand its strengths and weaknesses.

its process

s based on

pact of the
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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

Extended process

The purpoge of the Human resource management process is to provide the organization and prejects with
individuals [who possess skills and knowledge to perform their roles effectively and to work together d@sa tohesive
group. As p result of successful implementation of the process:

O the roles and skills required for the operations of the organization and the project will be identified through
timely freview of the organizational and project requirements;

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

O individuals with the required skills and competencies will be identified and“téeruited using mechanismg such as
procedures, or they will be trained as appropriate to perform the organizational and project roles;

O effectiye interaction between individuals and groups will be suppofted;
O the wark force will have the skills to share information and ceordinate their activities efficiently;

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

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

ORG.3.BP1: Identify human resource needs. Identify needs for human resources across the organization
based on grganizational and project inputs to build the knowledge and skills of the staff. These needs may be met
through trajning, recruitment or other staff development mechanisms.

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

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

ORG.3.BP4: Reeruit 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——Defimeevaluationtriteria,—Define objective tritera that cam be usedtoassess 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;

ORG.3.
interactipns between teams.

ientation of

5.3.2.7 |[ORG.4 Infrastructure process
Basic prpcess

The purpose of the Infrastructure process is to maintain a stable and reliable infrastructure that is needed to support
the perfprmance 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|successful
implemelntation of the process:

O anipfrastructure will be established that is consistent with and suppertive of the applicable process procedures,
starjdards, tools and techniques;

O the jinfrastructure will meet all requirements for functionality, performance, safety, security, availabjlity, space,
equjpment, cost, time and data integrity.

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

Base Practices:

ORG.4.BP1: Identify software engineering -&nvironment requirements. Determine requirements for the
software] engineering environment, identifying.

process roles and activities it should support;
security issues it shodld address;

throughput and data‘sharing requirements;
backup and recovery;

remote access facility.

ORG.4.BP2: Provide ‘&’ software engineering environment. Acquire and provide a software ¢ngineering
environment which satisfies the requirements.

ORG.4.BP3 : PRrovide support for individuals using the software engineering infrastructure. Analyse and
specify qupport requirements; provide support for those who utilize the software engineering environment.

ORG.4.BPZ7 Maintain software engineering environment. Perform maintenance on the soitware engineering
environment 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 project
or process activities are protected from loss, corruption or damage.
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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 a collection of historical data relating to process implementation will be established and maintained:;

O measUdrements will be used to support decisions and provide an objective basis for gommunication betyveen the
interegted parties.

NOTE 1 The process supports performance of the process attributes 4.1 and 4.2 in th@Se instances where it is invoked.
NOTE 2  This process is closely linked to the Project management process (MAN.2).

Base Practjces:

ORG.5.BPL: Establish metrics for process management. Establish measurable metrics for processes
measurement and enable data to be collected and analyzed against the metrics.

ORG.5.BP2: Establish metrics for the quality of work.products. Establish measurable metrics for work
products gdiality and enable data to be collected and analyzed against the metrics.

ORG.5.BPB: Conduct quantitative process management. Conduct quantitative process managemeht based
on quantitagtive metrics, benchmarks or statisticaldata.

ORG.5.BP4: Measure the quality of work’products. Measure work products quality based on established
metrics, bepchmarks, or statistical data.

ORG.5.BPb: Make measurement-data available for decision-making. Maintain accurate and| current
measurement data and make it.accessible 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
processes.

ORG.5.BPY: Betnchmark processes. Compare measured processes against benchmark procgsses to
determine gaps‘between 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 ent
organizational levels and in applicable processes to improve productivity and quality.

ities at all

ORG.6.BP2: Establish reuse library. Establish an accessible library system for collection, categorization,

management, maintenance, control, and update of reusable entities.

ORG.6.BP3: Identify reusable entities. Identify reusable entities such as code modules, tests,
frameworks, documents, processes, experiences, domain knowledge and external resources.

interfaces,

ORG.6.BP4 : Develop reusable entities. Development of reusable work products, such as code med
interfacgs, frameworks, documents and domain knowledge.

ORG.6.BP5: Keep reusable entities stable and consistent. Maintain consistency, st
standardization of reusable entities in the reuse library.

ORG.6.BP6: Report and certify reusable entities and domain knowledge. Report and certif
entities and domain knowledge and experience.

ORG.6.BP7 : Inform potential users about reusable entities and domain kfhowledge. Notify thg
and featpires of new reusable entities and domain knowledge to potential usérs:

6 The [capability dimension

This clayise presents the management practices related to the process attributes and capability levels dg
process |capability dimension of the reference model in ISO/IEC TR 15504-2. Management practiced
associatpd characteristics are the indicators of process _capability and are the means of achieving the
addressed by process attributes. Evidence of management practice performance supports the judger
degree qf achievement of the process attribute. Maragement practices are associated with (annex B) :

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

O resqurce and infrastructure characteristics that provide mechanisms for assisting in the manager
progess; and

O asspciated processes from the“process dimension that support the management practice.

Specific[management practices are linked to each process attribute as shown in this clause (clause 6)
management practices is_intended to be applicable to all processes in the process dimension of the

indicatorns of process.capability (defined in annex B) help to establish objective evidence that the m
practice$ associated with the process attribute are being performed.

The capability-dimension of the model consists of six capability levels matching the capability levels in th
model in[ ISO/IEC TR 15504-2.

ules, tests,

hbility and

y reusable

b existence

fined in the
5 with their
capabilities
nent of the

nent of the

The set of
model. The
anagement

P reference

6.1 Level O: Incomplete process

The 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 Level 1. Performed process

The implemented process achieves its process outcomes.

The following attribute of the process demonstrates the achievement of this level:
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6.2.1 PA 1.1 Process performance attribute

ISO/IEC

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

O workp

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

roducts will be produced that support the achievement of the process outcomes.

The related Management Practices are:

MP 1.1.1

MP 1.1.2
used and p

MP 1.1.3
achieveme

6.3 Level

The previo
adjusted) b

The followi
6.3.1 PA

The extent
objectives.

O the ob

resour

O the reg

O thepe

The relateq

MP 2.1.1
resource u

MP 2.1.2
activities of

MP 2.1.3

Identify input and output work products.

Ce usage);
ponsibility and authority for develpping the work products of the process will be assigned;
rformance of the process will be managed to produce work products that meet the defined object

Management Practices are:

Identify the objectives for the performance of the process (for example, time-scale, cycle

bage).

Plan <¢he' performance of the process according to the identified objectives by identi
the process, the expected time schedule and allocation of resources for each activity.

Plan and assign the responsibility and authority for developing the work product

process.

MP 2.1.4
products th

Manage the execution of the activities
at meet the defined objectives.

6.3.2 PA 2.2 Work product management attribute

Ensure that the scope of work is identified for process execution and for the work products to be
roduced by the process.

Ensure that base practices are implemented, producing work products which sugport the
nt of the defined process outcomes.
2: Managed process
Lisly described Performed process now executes in a managed fashion (planned, tracked, verffied and
ased upon defined objectives.
ng attributes of the process demonstrate the achievement of:this level:
.1 Performance management attribute
to which the performance of the process is managed to produce work products that meet the defined
As a result of full achievement of this attribute:
jectives for the performance of the process will be identified (e.g. quality, time-scale, cycle {ime and

ives.

time and

lying the

s of the

by continued tracking and re-planning to produce work

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

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

The related Management Practices are:

MP 2.2.1 Identify the requirements for the work products, including both functional and non-functional
aspects.

MP 2.2.2 Manage the documentation, configuration management and change control of the work,products.
MP 2.2.3 Identify and define any work product dependencies.

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

requirenjents.
6.4 Leyel 3: Established process

The preyiously described Managed process now performs using a defined, process that is based upgn software
engineeling principles and capable of achieving its process outcomes.

The folldwing attributes of the process demonstrate the achievement of-this level:
6.4.1 6IPA 3.1 Process definition attribute

The extgnt to which the performance of the process uses &) pfocess definition based upon a standard|process to
achieve the process outcomes. As a result of full achievement of this attribute:

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

O performance of the process will be conducted in accordance with appropriately selected andfor tailored
starjdard process documentation;

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

O expgriences of using the'defined process will be used to refine the standard process.
The relajed Management Practices are:

MP 3.1.] Identify the standard process that supports the execution of the managed process amnd provides
documented guidance on tailoring.

MP 3.1.2 Implement and/or tailor the standard process to obtain a defined process appropfiate to the
process context.

MP 3.1.3 Gather process performance data so that the behaviour of the defined process can be
understood.
MP 3.1.4 Establish and refine the understanding of the process behaviour by using process

performance data.

MP 3.1.5 Refine the standard process.
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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 process.
The related 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 implenpentation
of the defined 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 Levell4: Predictable process

The previoysly described Established process now performs consistently within defined limits to achieve itg process
outcomes.

The followipg 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| process
supports the achievement of the defined ‘goals in support of the relevant business goals. As a resylt of full
achievement of this attribute:

0O produgt and process goals and measures will be identified in line with relevant business goals;

O produgt and process measures will be collected to monitor the extent to which the defined goals are met;

O procegs performance‘trends across the organization will be analyzed;

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

The related 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 progess performance will be managed quantitatively.
The relajed Management Practices are:

MP 4.2.] Identify suitable measurement techniques, appropriate to the process context, [to support
process jand product improvement.

MP 4.2.7 Collect measures and identify process control parameters in order to perform analysis.

MP 4.2.3 Control the process performance using the analysis measures to identify actions ffo maintain
control gnd/or implement improvement.

6.6 Leyel 5: Optimizing process

The preyiously described Predictable process now dynamically,changes and adapts to meet relevant ¢urrent and
projectegl business goals effectively.

The folldwing attributes of the process demonstrate the achievement of this level:
6.6.1 PA5.1 Process change attribute

The ext¢nt to which changes to the definition,imanagement and performance of the process are copntrolled to
achieve the relevant business goals of the organization. As a result of full achievement of this attribute:

O the |impact of all proposed changes*will be assessed against the defined product and process doals of the
defiped and standard processes;

O the |implementation of all agreed changes will be managed to ensure that any disruption to the process
performance is understood and acted upon;

0 the feffectiveness ef process change on the basis of actual performance will be evaluated against the defined
prodluct and process goals and adjustments made as needed.

The relajed Management Practices are:

MP 5.1.1 Identify changes to the standard process definition on the basis of a quantitative unglerstanding
of the process.

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

ISO/IEC

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 an imglementation strategy will be established and deployed to achieve the process improvement goals across
the organization.

The related Management Practices are:

MP 5.2.1 Define the process improvement goals for the process that support therelevant busingss goals

of the orgafization.

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.

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 performancd against

process and business goals add feedback to the standard procgss definition.

7 Compatibility with the reference model

7.1 Introduction

This part ¢f ISO/IEC TR 15504 sets out an’assessment model that is compatible with the reference model in

ISO/IEC TR 15504-2. The assessment-model can be used in the performance of assessments that meet the

requiremerjts of ISO/IEC TR 15504. Atunay also be used as an example for a model developer.

This claus¢ serves as the statement of conformance of the assessment model to the compatibility requjrements

explained in ISO/IEC TR 15504-2. For ease of reference, the requirements from Clause 7 of ISO/IEC TR|15504-2

are embedfled verbatim in the text of this clause. They should not be construed as normative elements of|this part

of ISO/IEC|TR 15504.

Since this model has_been explicitly constructed to be an elaboration of the reference model, the conformarnce claim

is in fact r
conforman

blatively. trivial.
ce{may be more difficult requiring more detail in the mapping.

For other models, particularly ones with a different architecture, the demonstration of

7.2 Model 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

The sco
ISO/IEC
the Cust
dimensiq
Level 0 1
process

7.4 Mo

This asq
model a
extends
indicato

O bas

O mar

A model shall encompass all, or a non-empty subset, of the set of processes in the process d
the reference model.

-5:1999(E)

imension of

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
but it would not be permissible to address levels 2 and 3 without level 1.

1, 2and 3,

the reference model.

be of the assessment model in this part of ISO/IEC TR 15504 is the entire scope-of the referen
TR 15504-2. Thus in the process dimension, the model provides full coverage'of each of the p
omer-Supplier, Engineering, Support, Management and Organization process categories. In th
n, the model addresses the nine process attributes and hence the complete capability level

dimension.

del elements and indicators

reference model, of all the processes within the scopé of the model, and that demonstrate the a
Df the process attributes within the capability level seope of the model.

n the process dimension, the detailed elements of the model shall constitute a set of indicators
berformance that focus attention on the effective implementation of processes through their work

n the capability dimension, the detailed*elements shall constitute a set of indicators of proces
that focus attention on the process management practices that realize the process attributes.

[ISO/IEC TR 15
essment model is an elaboration of the reference model : the fundamental elements of the 3
e the processes and'process attributes identical to those in the reference model. The assessr
the reference modelrthrough the inclusion of assessment indicators as shown in Figure 2. A
S are :

b practices;work products and their characteristics ; and

agement practices, practice performance characteristics, resources and infrastructure characte

as show|

h inFigure 2. They support the judgement of the performance and capability of an implemented |

A model shall declare its scope of coverage in the terms of both the process and capability @it

[ISONEC TR 14

0 Level 5. As in the reference model, the capability dimension is applicable to each of the procq

A model shall be based on a set of elements that explicitly address the purposes, as def

nensions of

504-2, 7.3]

e model in
ocesses in
> capability
scale from
sses in the

fned in the
chievement

of process
products.

s capability

504-2, 7.4]
ISsessment

nent model
ssessment

stics

Drocess.

7.5 Mapping

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 1550

4-2,7.4]

The assessment model is constructed as an elaboration of the reference model. Clause 5 (The process dimension)
and Clause 6 (The capability dimension) are structured identically to the process and capability dimensions of the

reference n

For each o
of the corre

For each ¢f the process capability levels and process attributes of the reference model, Clause 6 rep

definitions
practices.

Therefore,
detailed elq

Further deg
7.6 Trang
A

thd
ing

As a conss

f the process categories and processes of the reference model, Clause 5 repeats the purpese s
sponding reference model process, and then further decomposes the process into base, practicg

given in the reference model and then further decomposes each process atttifute into man
the layout of the model in Clauses 5 and 6 itself provides an explicit mapping of the relationshi
ments of the model to the purpose statements and process attributes (ofjthe reference model.

omposition in terms of detailed indicators is included in the AnneXes.
lation
compatible model into a set of process attribute ‘ratings for each reference model process d
irectly assessed as defined in 6.7 of this part of ISO/IEC 15504, and in ISO/IEC 15504-3.
[ISO/IEC TR 155(

guence of the one to one mapping between the fundamental elements of the assessment mode

reference
attribute r.
using the r

%ngs of the reference model. The process attributes within this assessment model are rated

odel, there is no need for translation of the data collected against assessment model into th

ting scale in ISO/IEC TR 15504-2.
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nodel, and hence the fundamental elements have a one to one mapping between the two maodels.

fatement

S.

eats the
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bs of the

bompatible model shall provide a formal and verifiable~mechanism for converting data collected against

rectly or

4-2, 7.5
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directly
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Annex A
(informative)

Processes and associated work products

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

A.1 Introduction

The asspciated work products listed in this annex may be used when reviewing potential inputspand odtputs of an
organizdtion's process implementation; these work products are identified with their work product identifier number
as used|in the Annex C. The associated work products are provided as guidance for potentialinputs and outputs to
look for,| and provide objective evidence supporting the assessment of a particular pracess. A methofdology and
assessof judgement are needed to ensure that process context (application ,domain, busines$ purpose,
development methodology, size of the organization, etc.) is explicitly considered to use this informatign. This list
should njot be considered as a check-list of what every organization must have“but rather as an edample and
starting point for considering whether, given the context, the work products are necessary and contributing to the
intended purpose of the process.
A.2 Pfimary Life Cycle Processes
A.2.1 Customer Supplier process category (CUS)
CUS.1 -|Acquisition Process
Refer to|the work products associated with the compenent processes.
Table A.1 — CUS.1.1 - Acquisitien’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 requestrecord 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 Sutput

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
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Input
7
19)
20)
48)
51)
52)
83)
87)
94)
98)
106)
109)

Input
7)
29)
45)
48)
51)
52)
68)
70)
71)
83)
95)
109)

Input
47)
48)
51)
52)
68)
70)
71)
73)
76)
87)
105)
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Table A.3 — CUS.1.3 - Supplier Monitoring Process - Associated Work Products

Work product

Output
19)

Meeting minutes

Meeting minutes 20) Progress Status record/report
Progress Status record/report 31) Review record
Supplier proposal response 49) Supplier history record
Contract 81) Acceptance record
Requirement specification (internal) 84) Problem report record

ustomer request 95) Change control record
Communication mechanism 96) Change history

Change request 97) Corrective actions

109) Contract review record

nstallation record

(

(

Tracking system

I

Contract review record

Vork product

Assessment audit / record
Acquisition strategy / plan
$upplier proposal response
Contract

RRequirement specification
Acceptance test strategy
RRelease package
Release (note) information
Customer request
Change control record
Contract review record

Table A.4 — CUS.1.4 - Customer Acceptance Process - Associated.Work Products

Output
19)
20)
81)
93)
94)

Table A5:~— CUS.2 - Supply process - Associated Work Products

Meeting minutes

Progress status record / report
Acceptance record
Configuration item

Change request

Output
RRequest forproposal 31) Review record
$upplier proposal response 48) Supplier proposal response
Contract 51) Contract
Requirement specification (customer) 62) Test result
Tceptarce teststrategy 7 plamn 70) Retease package
Release package 71) Release notes
Release (notes) information 74) Installation plan
System 75) Installation guide
Packaging record 78) Delivery instruction
Communication mechanism 76) Packaging record
Customer documentation 79) Delivery record
80) Handling and storage guide
81) Acceptance record
106) Installation record
109) Contract review record
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Input
6)
21)
22)
46)
51)
52)
83)
87)
96)

CUS .4 -

Refer to

Input
4)
40)
41)
42)
59)
60)
61)
70)
71)
73)
83)
82)
84)
87)
91)
98)
103)

Input
31)
41)
46)
51)
52)
82)
83)
84)
85)

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

Table A.6 — CUS.3 - Requirements elicitation process - Associated Work Products

Output
Work breakdown structure 17) Project plan
Analysis result 31) Review record
Risk analysis record 44) Product needs assessment
Market analysis record / report 50) Commitment / agreement
Contract 52) Requirement specification (customer)
Requirement specification (customer) 58) Traceability record/mapping
Customer request 82) Customer support procedure
Communication mechanism 87) Communication mechanism
Change history 95) Change control

96) Change history

Operation Process

the work products associated with the component processes.

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

Output
Job procedure 22) Risk analysis
Risk measure 42) Service level measure
Field measure 62) Test results
Service level measure 84) Problem report
Test plan 94) Change request
Test script 99) Work-around
Test case
Release package
Release note
System
Customer request
Customer support procedure
Problem report
Communication mechanism
Configuration management plan
Tracking,system
Recoveéry plan
TFable-A-8—CUS42—Customersupportprocess—Associated-WorkProduets:
Output
Review record 84) Problem report record
Field measure 89) Training record
Market analysis record 42) Service level measure
Contract 85) Customer satisfaction survey
Requirement specification (customer) 86) Customer satisfaction data
Customer support procedure 43) Benchmarking data
Customer request record 82) Customer support procedure

Problem report
Customer satisfaction survey
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Input Output
87) Communication mechanism

90) Training material

88) Training strategy/plan

98) Tracking system

105) Customer documentation

A.2.2 Engineering Process Category (ENG)

ENG.1 - Dg¢velopment process

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

Table Al9 — ENG.1.1 - System requirements analysis and design process - Associated Work Products

Input Output

44) FProduct need assessment 8) Interface

46) Market analysis 30) Review strategy / plan

52) Requirement specification (customer) 52) Requirement specification (system)
52) Requirement specification (maintenance) 53) Systemydesign / architecture

83) Customer request 58) Traceability record/mapping

94) Change request 68) Aeceptance test strategy / Plan

98) Tracking system 69) Release strategy /plan

87) Communication mechanism

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

Input Output

44) Product need assessment 8) Interface

52) RRequirement specification (customer) 21) Analysis result

52) Requirement specification (maihtenance) 31) Review record

53) $ystem design / architecture 52) Requirement specification (software)
58) Traceability record / mapping 58) Traceability record/mapping
83) Customer request 69) Release strategy /plan

87) Communication mechanism 87) Communication mechanism
84) FProblem report 93) Configuration item

94) Change request 100)  Product configuration

101) [atabase-design 105) Customer documentation

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

Input Output

2) Life cycle model 54) High level software design
33) Reuse strategy / plan 55) Low level software design
52) Requirement specification (software) 58) Traceability record/mapping
53) System design / architecture 63) Unit test strategy / plan

59) 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 63) 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) Integration(test strategy / plan
52) Specification requirement (software) 67) Regression test strategy

52) Specification requirement (maintenance) 58) Traceability record/mapping
54) High level software design 57) Build'list

55) Low level software design 64) Software item test plan

53) System design / architecture 60) Software item test script

56) Software unit (code) 64) Test case

57) Build list 62) Test result

60) Test script 72) Integrated software

61) Test case
69) Release strategy /plan
95) 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) Specification‘requirement (maintenance) 61) Test case

53) System design / architecture 62) Test result

54) High'level software design 65) Integration test strategy/plan
55) Low level software design 67) Regression test strategy

57) —Buitdist 72) itegrated-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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Table A.15 — ENG.1.7 - System integration and testing process - Associated Work Products

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) [est case 62) Test results

64) $oftware test strategy / plan 66) System test plan

66) $ystem 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)  CQustomer documentation

107)  $ystem components

Tahle 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) RReuse 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((cistomer) 70) Release package

53) $ystem design / architecture 71) Release information

67) Regression test strategy

69) RRelease strategy./plan

80) Handling andsstorage guide

83) Customerrequest

84) Problem-report

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-

Table A.17 — SUP.1 - Documentation Process - Associated Work Products

5:1999(E)

fation)

library,

Input Output
9) Standard 7 Work product
27) Quiality criteria 14) Documentation policy
30) Review plan 17) Project plan (documentation)
44) Product need assessment 31) Review record
52) Requirement specification (customer) 52) Requirement specification (Documen
52) Requirement specification (documentation) 79) Delivery record
53) System design / architecture 81) Acceptance record
77) Distribution list 93) Configuration item
78) Delivery instruction 95) Change control
83) Customer request 96) Change history
84) Problem report
92) Configuration management system
94) Change request
Table A.18 — SUP.2 - Configuration Management Ptocess - Associated Work Products
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,"library, 72) Integrated software
system) 80) Handling and storage guide
93) Configuration item 87) Communication mechanism
94) Change request 92) Configuration management (file
95) Change control record system)
96) Change history 93) Configuration item
98) Tracking system 95) Change control record
100) | Product configuration 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
30)
38)
39)
37)
52)

Input
1)
3)
6)
7)
9)
10)
14)
17)
20)
27)
25)
30)
52)
59)
84)
98)

Input
1)
3)
7)
9)
14)
17)
25)
27)
30)
39)
52)
58)
59)
67)
65)
64)
84)
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Output
Review strategy/plan 31) Review record
Process measure 97) Corrective action

Quality measure
Project measure
Requirement specification

Table A.20 — SUP.4 - Verification Process - Associated Work Products

© ISO/IEC

Output

$oftware development methodology 16) Verification plan/strategy
Process description 19) Meeting minutes

\Vork breakdown structure 21) Analysis result

Vork product 28) Quiality record
$tandard 29) Assessment / audit record
Coding standard 31) Review records

erification policy 39) Quality measure

Project plan 58) Traceability«record / mapping
Progress status report 84) Problem report record
Duality criteria 97) Corrective actions

Duality strategy/plan 98) Tracking system

Review strategy/plan
Requirement specification
[est strategy/plan
Problem report record
[racking system

. - T - - N - |

Table A.21 — SUP.5 - Validation Process - Associated Work Products

Output

$oftware development methgdology 16) Validation plan/strategy
Process description 19) Meeting minutes

Vork product 21) Analysis result
$tandard 28) Quality record

alidation policy 31) Review record
FProject plan 39) Quality measure
Qualitysstrategy/plan 58) Traceability record / mapping
Quality’criteria 60) Test script

Review-strategydplan 61 Fest-case
Quality measures 62) Test result
Requirement specification (test) 84) Problem report record
Traceability Record / mapping 97) Corrective action
Test strategy/plan 98) Tracking system

Regression test strategy / plan
Integration test strategy / plan
Software test plan

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

22) Risk analysis 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 status record / report
25) Quality strategy / plan

27) Quality-criteria

29) Assessment/audit record

38) Proeess 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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Input
20)
21)
30)
31)
39)
41)
42)
62)
83)
84)
96)
97)
98)

Table A.24 — SUP.8 - Problem Resolution Process - Associated Work Products

© ISO/IEC

Output

Progress status record / report 21) Analysis result
Problem analysis result 26) Improvement opportunity
Review strategy : plan 31) Review record
Review record 52) Maintenance requirement
Quality measure 58) Traceability record / mapping
Field measure 69) Release strategy /plan

ervice level measure 84) Problem report
Test result 94) Change request
Customer request 95) Change control
Problem report 96) Change history
Change history 97) Corrective action
Corrective action 98) Tracking system
1

[racking system

A.4 Orgpnizational Life Cycle Processes

A.4.1 Mgnagement process category

Table A.25 — MAN.1 - Management Process="Associated Work Products

Input Quitput

1) oftware development methodology 6) Work breakdown structure

2) ife cycle model 5) Schedule

4) ob procedure, practice 11) Estimate

7 ork product 17) Project plan

9) tandard 18) Process performance data

12) usiness goal 20) Progress status report

16) usiness plan 21) Analysis result

18) rocess performance data 23) Risk management plan

24) uality statement/policy 25) Quality strategy/plan

38) rocess measure 30) Review strategy/plan

51) ontract 31) Review record

52) equiremenfs specification (customer, 33) Project’s reuse strategy

software] system) 38) Process measure

50) ommitment /agreement 45) Project’s acquisition strategy/plan

87) emmunication mechanism 58) Traceability record / mapping

88) Training strategy plan 84) Problem report / record

98) Tracking system 87) Communication mechanism
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) Project measure 30) Review strategy/plan

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
20 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 recerd 97) Corrective action

Table A.28 — MAN.4 - Manage risks - Associated Work Products

Input Output

1) Software development methodology 18) Process performance data

5) Schedula 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) Customer satisfaction data
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) $tandard 5) Schedule
12) Business goal 6) Work breakdown structure
13) ision 8) Interface
14) FPolicy 12) Team goal
17) Project plan 13) Vision
24) Quality statement / policy 14) Palicy
25) Quality strategy plan 15) Personnel policy
46) Market analysis record / report 16) Plan
86) Customer satisfaction data 17) Project plan

ORG.2 - Injprovement process

24) Quality statement / policy
25) Quiality strategy / plan

27) Quality criteria

50) Commitment / agreement
87) Communication mechanism
108) Personnel record

Refer to th¢ work products asseciated with the component processes.

Input
1)
2)
9)
12)
13)
14)
24)
25)
29)
31)
32)
33)

64

Table A.30-— ORG.2.1 - Process establishment process - Associated Work Products

Output
$oftware development methodology 3) Process description
ife P\Jmln model A) ifala} prnm:\rillrn
Standard 5) Schedule
Business goal 6) Work breakdown structure
Vision 8) Interface
Policy 9) Standard

Quiality statement / policy
Quality strategy / plan
Assessment / audit record
Review record

Reuse plan

Reuse strategy

12) Process goal

14) Policy

16) Plan

21) Analysis result

24) Quiality statement / policy
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) Training record
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) Improevement 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

41) Field measures

42) Servicelevel measure

43) Benchmarking data

44) Rroduct 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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Input
1)
2)
3)
9)
12)
13)
14)
18)
21)
24)
26)
28)
29)
31)
36)
37)
38)
39)
40)
41)
42)
43)
84)
86)
97)
104)

Input
3)
4)
6)
9)
12)
13)
15)
16)
17)
23)
36)
44)
87)
88)
89)
90)
108)
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Table A.32 — ORG.2.3 - Process improvement process - Associated Work Products

Software development methodology

Life cycle model
Process description

Output

3) Process description
12) Process goals

17) Project plan

© ISO/IEC

Standard 18) Process performance data
Process goal 21) Analysis results
Vision 22) Risk analysis record/report
Palicy 23) Risk management strategy/plan
Process performance data 25) Quiality strategy/plan
\nalysis result 26) Improvement opportunity

A

/

Quality statement / policy
Improvement opportunity
Quiality record
Assessment / audit record
RReview record
Measure

Project measure
Process measure
Quality measure
RRisk measure
Field measure
$ervice level measure
Benchmarking data
FProblem report

Customer satisfaction data
Corrective action
Development environment

Process description
Job procedure, practice

29) Assessment/audit record
37) Project measures

38) Process measures

39) Quality measures

42 Service level medsures
43) Benchmarking-data

77) Distributiontlist

84) Problemreport record

87) Comimunication mechanism
94) Change request

95) Change control record

96) Change history

8] Corrective action

104)  Development environment

able A.33 — ORG.3 - Humanfesource management process - Associated Work Products

Output
4) Job procedure
5) Schedule

Business plan

Project plan

Risk management strategy / plan
Measure

Product need assessment
Communication mechanism
Training strategy / plan

Training record

training material

Personnel record

\Vork breakdewn structure 12) Goal

$tandard 14) Policy

Goal 15) Personnel policy
ision 16) Plan

Rersonnel Ir_\r\lir*y 10) I\/Innting minutes

36) Staff performance measure
50) Commitment / agreement
87) Communication mechanism
88) Training strategy / plan

89) Training record

90) Training material

97) Corrective action

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

13) Vision 17) Project 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/ dervice/
33) Reuse strategy customer/ system/ software)

32) Reuse plan 87) Communication mechanism

44) Product need assessment 92) Configuration management (file, librajy
84) Problem report system)

95) Change control 95) Change control record

52) Requirement specification (environment) 103) Recovery plan

52) Requirement specification (product/ service/ 104) Development environment
customer/ system/ software) 102)Y  Backup / recovery record

94) Change request 103) Recovery strategy / plan

Table A.35 — ORG.5 - Measufement 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 measure 40) Risk measure

41) Field measure 41) Field measure

42) Service level measure 42) Service level measure
43) Benchmarking data 43) Benchmarking data
44) Product needs assessment Q'—'\) (‘hnngn 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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Table A.36 — ORG.6 - Reuse Process - Associated Work Products

Input Output

1) Software development methodology 7 Work Product

9) Standard 32) Reuse plan

14) Reuse policy 33) Reuse strategy / specification
32) Reuse plan 34) Reusable object

33) Reuse strategy 35) Reuse Repository

44) Product need assessment 92) Configuration management library
52) Requirement specification (reuse) 95) Change control record

53) bystem design / architecture

54) ligh level software design

55) ow level software design

83) Customer request

E
k
L
56) $oftware unit
(
92) Configuration management library
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B.1 |

Practice|performance characteristics, resources and infrastructure characteristics and associated, proce
in this apnex, may be used when assessing management practices for a particular process iniplemental
charactdristics and associated processes provide guidance to find objective evidence supporting t

implem

process [context (application domain, business purpose, development methodology, size of the organiza

Annex B
(informative)

Indicators of process capability

ISO/IEC TR 15504-

5:1999(E)

roduction

tation of the management practice. A methodology and assessor judgement is¢aeeded to ens

sses, listed
tion. These
e effective
ire that the
ion, etc.) is
vhat every
anagement

ss they are
ment of the

in clause 5

products to

considefed when using this information. The tables should not be consideredy as check-lists of
organizdtion must do or have, but rather as a starting point for considering whether, given the context, m
practice$ are effectively performed, thus contributing to the achievement of the(related process attribute.
B.2 Cppability level 1 : Performed process
The basg practices that are associated with the performance of.the process have to be considered, unle
not releant in the context of the process instance. Any othé€r practices that are essential to the achieve
process purpose in the context of the process instance may.also be considered.
NOTE To evaluate the Level 1 management practic€s, use the indicators of process performance defined
(Base practices), Annex A (Work products associated te.processes) and Annex C (Work product characteristics).
B.2.1 Process attribute 1.1 — Process performance attribute
The extgnt to which the process achievies the process outcomes by transforming identifiable input work
producelidentifiable output work products.
Table B.1 — Management practice 1.1.1
Indicator Class Indicators
MP 1.1.1 ldentify input and output work products.
Practige For each process assessed, the input work products are identified.
performance For each process assessed, the output work products are identified.
charagteristics For each process assessed:
| Accociatad wwnrle nradiicte Aavict amnna thnon dAafinad 1n annava A that Aara
H—Asseciated-work—products-exist—ameng-these-defired-Hrannexe-A-thatare
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

Indicator Class

Indicators

© ISO/IEC

charactefistics

MP 1.1.2 Ensure—thatthe—scopeof work—s-identifred—for process—executiomand—for—the
work products to be used and produced by the process.

Practice For each process, the scope of work in performing the process is identified

performance

Resourcg¢ and
infrastrudture
charactefistics

See Process dimension.

Associatg¢d
Processds

Not applicable

Table B.3 — Management Practice 1.1.3

Indicator|Class

Indicators

charactefistics

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

Practice For each process, there is evidence that base practices are actually performed.

performance The base practices of a process achieve the defined purpose and process

outcome.
The base practices of aprocess produce the output work products.
Work products produced satisfy the purpose of the process.

Resourcg¢ and
infrastruqture
charactefistics

See Process dimension.

Associate¢d
Processdgs

Not applicable

B.3 Cagability 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
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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)

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

Resource and Sizing methods and tools

infrastructure Productivity and effort estimation methods and tools

charagteristics Historical data of the process performance

Customer’s software and/or system requirements

Assoclated MAN.1 Management process

Procesgses 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 accordifig to the identified objectives by
identifying the activities of the processy,the expected time schedule and
allocation of resources for each activity,

Practi¢e Work breakdown structure.

performance Standards to be used are identified and available.

charagteristics Special needs and infrastructurée (facilities, tools, personnel) are identified,
along with resources to obtain‘the special need

Reuse strategy is definedand identifies the

O key elements to be reused

O the objectives,for reuse

O the mechanism used to implement reuse

Risks are identified 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)

(] contains appropriate contingency time

0 meets customers needs and objectives

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.

O@ 4o Oood

Oooooo

71


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

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

Indicator Class
MP 2.1.2

Indicators

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
infrastructure
characteristics

PERT/CPM techniques

Project planning tools (which support selected techniques)
Project management/control tools

Communication means, procedures and tools

Risk models, identification means and prevention knowledge

© ISO/IEC

Associatg¢d
Processds

MAN.1 Management process

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

Indicator|Class

Indicators

charactefistics

MP 2.1.3 Plan and assign the responsibility and authority~for developing the work
products of the process

Practice Tasks and work products are allocated to resources

performance Responsibility and authority are agreed and\documented

Work products availability milestones are. defined
Verification responsibility is defined and allocated

Resourcg¢ and
infrastruqture
charactefistics

Project planning tools (which support selected techniques)
O Project management/contral tools

0 Communication means;procedures and tools

O Workflow managenient tools

0 Communication.mechanisms

Associate¢d
Processgs

MAN.1 Management process

MAN.2 Project management process
SUP.3 Quality assurance

ORG.3 Human resource management

Table B.7 — Management practice 2.1.4

Indicator|Class

Indicators

MP 2.1.4 Manage the execution of the activities by continued tracking and re-planning to
produce work products that meet the 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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Indicator Class
MP 2.1.4

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
0O demonstrating the full achievement of the current task

sufficiency to perform the next task

N

O completeness at the start of the next task

O availability to those who need them in a time frame to support activitiesCof
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 used.

Corrective actions are identified and accepted.

Corrective actions are taken as planned.

Corrective actions are tracked.

Resou
infrast
charag

rce and
ucture
teristics

Periodic review of project plans.

Process/Plan monitoring tools

Communication tools.

Problem report and corrective actions database.
Meeting mechanisms.

Audit team/resources

Assoc
Proce;

ated
ESes

MAN.1 Management process

MAN.2 Project management process
MAN.4 Risk Management

SUP.3 Quality Assurance

SUP. 7 Audit

SUP.8 Problem fesolution

B.3.2

The extd
docume

Process attribute 2.2 —.\Work product management attribute

nt to which theperformance of the process is managed to produce work products that are aj

ted, controlled, and verified.

Table B.8 — Management Practice 2.2.1

MP 2.

A\

Indicalor Class

Indicators
Identify the requirements for the work products, including both functional and

bpropriately

non-functional aspects

Practice
performance
characteristics

List of work products to be reviewed are identified and documented

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
MP 2.2.1

Indicators
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

Resource_and

Quality policy

© ISO/IEC

infrastruqture Quality system elements
charactefistics Configuration management system
Associat¢d CUS.3 Requirements elicitation
Processgs SUP.2 Configuration management

SUP.3 Quality assurance

Table B.9 — Management practice 2.2.2

Indicator|Class

Indicators

charactefistics

MP 2.2.2 Manage the documentation, configuration management and change control of
the work products

Practice Maintain the traceability of functional, nonsfunctional and quality requirements,

performance where they exist, for work products.

All appropriate work product are maintained under configuration management.
Work Products identified for the process 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 ©of 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

L change control procedure requires approval for change to baselined
products

a mechanism to track changes made is established

nracaAco raviucioanc Arn Ny valahla ta thac h dthoam
S TCVIoTOT TS T ©

preces preactively-made-availableto-these-whe-reedthem

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

Omaa

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

has archival / retrieval capabilities

has an index of items under CM

has controlled access procedures
indicates the status of items under CM
has a version indicator scheme

Work products repository

i N

Assoclated
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

Practit
performance

charagteristics

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 are maintained under configuration management

Resource and
infrastfucture
charagteristics

Traceability of customer reguirements
Configuration management tools, including version control and change control
tools:

Assoclated CUS.3 Requirements elicitation
Processes SUP.1 Documentation
SUP.2 Configuration management
SUP.B Quality assurance
Table B.11 — Management practice 2.2.4
Indicator Class Indicators
MP 2.1}2.4 Manage the quality of work products to ensure that they meet their functional
and non-functional requirements.
Practice Impacts of changes to other work products are documented and analyzed.
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
O person responsible for closure

0 the status of the work product after the review

© ISO/IEC

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

[ [ |

Resourcg¢ and
infrastrudture
charactefistics

Traceability of requirements
Check-list

Tools, forms

Quality assurance group
Problem reporting database.

Associatg¢d
Processds

MAN.3 Quality management
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 Propcess attribute'3)1 — Process definition attribute

The extent|to which-the performance of the process uses a process definition based upon a standard process to
achieve the process-eutcomes.

Table B.12 — Management practice 3.1.1

Indicator Class

Indicators

characteristics

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

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
process. Process performance data may address:
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 thé,.Current
practices performed throughout the organization exists and is validated and
approved,;
Standard process definition is available to all with a neéd-to-know in the
organization:
0O paper documentation distributed to key process useérs
O on-line documentation is accessible to key process users
Resource and Software process library
infrastfucture Documentation tools
charagteristics Process modelling tools
Software databases
Standards
Configuration management tools.
Assoclated ORG.2.1 Process establishment
procegses 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
apprapriate to the process context
Practige The.standard Process documentation, and the guidance on tailoring to obtain a
performance defined process, is available to those who need it
charagteristics Organizational representatives have been educated to the defined processes
they are used
Training for the standard process is adapted for the defined standard process

Al Id ava”ab:: tU thUDC VVhU IICCd 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
characteristics

Appropriate process tools, depending on the specific purpose of the process

Associated

ORG 2.1 Process establishment

© ISO/IEC

Processdgs

Table B.14 — Management practice 3.1.3

Indicator|Class

Indicators

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

Practice 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

charactefistics

issue (question / answer) about the implementatien*of the defined process
Standard process documentation is adapted totinclude best practice feedback
from the tailored process

Resourcg¢ and

Library of information and data related to the use of the standard process

infrastruqture Data collection mechanisms
charactefistics

Associat¢d MAN.2 Project Management
Processgs ORG.2.1 Process establishment

ORG.2.2 Process assessment

Table B.15 — Management practice 3.1.4

Indicator|Class

Indicators

MP 3.1.4 Establish and refine the understanding of the process behaviour by using
pracess performance data

Practice Reports are collected and circulated to relevant personnel in the organization

performance Historical process performance data is established

charactefistics

Trends are elaborated based on the analysis of historical process performance

data

Resource and

Library of information and data related to the use of the standard process

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:

1 tobeinline with current prnr‘finn

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

Resource and
infrastfucture
charagteristics

Assoclated ORG.2.3 Process improvement
Processes SUP.8 Problem resolution
B.4.2 Process attribute 3.2 — Process resource attribute

The ext¢nt to which the process draws upon suitable resources (ferexample, human resources aphd process
infrastrugture) that is appropriately allocated to deploy the defined proeess.

Table B.17 — Managemenf-practice 3.2.1

Indicator Class

Indicators

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

Practige Required human resource needs in terms of numbers, duration and skills are

performance identified.

charagteristics

In identifying the needs:

O the full range “of skills to cover the scope of the process purpose is
addressed

O the use af multi-skilled teams is considered

0 performance standards are defined

Resource and
infrastfucture
charagteristics

Classification scheme of typical competencies related to the standard process.
Labeur force skills databases.

Assoclated
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
consistent with current project plans

Resource_and

Human resource selection procedures

© ISO/IEC

infrastrudture
charactefistics

Mentoring plan

Formal course materials
Written project materials
On-line job aids

Video library

Skills database

Training curricula
Overtime records
Tracking system tool

Associate¢d
Processdgs

MAN.1 Process management
ORG.4 Human resources management process

Table B.19 — Managementractice 3.2.3

Indicator|Class

Indicators

charactefistics

MP 3.2.3 Identify and document the process ‘infrastructure requirements to support the
implementation of the defined process

Practice Required infrastructure needs\in terms of facilities, software tools, hardware,

performance software, equipment, metheds, tools, techniques, standards are identified:

O Description of the infrastructure

O characteristics (delay to obtain it, cost, maintenance, etc.)

Appropriate information exists to obtain and install the infrastructure (booking,
ordering, workspace, etc.)

Sufficientsstipport and documentation is available in order to use the
infrastrueture

Resourcg¢ and

Organizational software engineering environment

infrastruqture Workspace
charactefistics Training equipment
Funding

Associat¢d

ORG.4 Infrastructure process

Processes

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

Resource and
infrastructure

Tracking system tool

charagteristics

Assoclated
Processes

ORG .4 Infrastructure process

B.5 Chppability Level 4 : Predictable process

B.5.1 Process attribute 4.1 — Measurement attribute

The extgnt to which product and process goals and measures are used:te ensure that performance of the process
supportq the achievement of the defined goals in support of the relevant’business goals.

Table B.21 — Management practice 4.1.1

Indicator Class

Indicators

charagteristics

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

Practi¢e 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 to 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:

[ R o R

-+ ki

understood by those expected to utilize them
provide value to users in the organization
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

oo o
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Indicator Class
MP 4.1.1

Indicators
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

Identified product metrics to enable productivity estimation and quality metrics

Resource_and

Top Management Indicators (cost, time, reliability, profitability, risk)

© ISO/IEC

infrastruqture Library or other sources of measurement techniques

charactefistics Statistical Process Control techniques to determine Process Capability
Associat¢d MAN.2 Project management

Processgs MAN.3 Quality Management

MAN.4 Risk management
ORG.1 Organizational alignment

Table B.22 — Management practice 4.1.2

Indicator|Class

Indicators

charactefistics

MP 4.1.2 Collect the specified product and process measures through performing the
defined process.

Practice Required data is collected in an effectiveyand reliable manner and made

performance available to management and staff.

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 collected which monitor

0 timeliness planned\tasks

O completeness 6f planned tasks

O sufficiency'ofithe deliverable for the next task

O the quality-of the end customer deliverable

The measures used are indicative of the process' performance

O pregress deviations are identified

Jymeasures show planned vs. Actual

L process defects are identified

O process quality vs. Objectives/criteria

Tools are available for collecting, storage and handling of data

D HP £ alat HY e ool o ol
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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

aualitv repnresentatives
| 7 =

OpoOooOodg

customers

Organizational unit representatives understand the documented metrics, for
process and product

Quality assurance activities or techniques are performed to ensure data quality

Resource and Quiality records Tools for data collection and handling
infrastfucture Status reports
charagteristics Workflow management tools
Defect recording/tracking system
Assoclated MAN.2 Project management
Procegses MAN.3 Quality management

Table B.24 — Managementpractice 4.1.4

Indicator Class

Indicators

MP 4.1.4 Measure the process capability and maintain it within the defined limits across
the organization.

Practige Measurements from the process are compared to process goals

performance The measures used are\indicative of the process' performance

charagteristics O progress deviations are identified

O measures show planned vs. Actual

O processdefects are identified

O process,quality vs. Objectives/criteria

When-projects performance is deviating from planned activities or performance
goadls

L\ ‘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.

O0Ogo™
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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 Management Indicators (cost, time, reliability, profitability, risk)
Tracking systems with embedded statistical process control facilities
Corrective action reports

Associate¢d MAN.2 Project management

Processds 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 extentl to which the process is controlled through the collection, “analysis, and use of product and|process
measures {o correct, where necessary, the performance of the process'to achieve the defined product and process

goals.

Table B.25 — Management practice 4.2.1

Indicator|Class

Indicators

charactefistics

MP 4.2.1 Identify suitable measurement techniques, appropriate to the process context,
to support process and product improvement.

Practice Process control techniques establish

performance adequate sampling

O

O how to define. process control parameters

O how to detect deviations from parameters

O how to detect trends and other out of control patterns

O how tg'establish the statistical validity of results

When\_identifying which analysis and control techniques to be used,
censideration is given to ensure

usability of the analysis results

applicability of the analysis results

completeness of source data used to generate the results

[ 1 R

vattdatiomof the-accuracy of theresuits

Analysis technigues may include some or all of:

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
MP 4.2.1

Indicators
Identify suitable measurement techniques, appropriate to the process context,
to support process and product improvement.

Resource and
infrastructure
characteristics

Process control techniques library or other source of
Process control tools

Process assessment tools

Statistical analysis tools/applications

Associated
Processes

MAN.3 Quality management
ORG.2.3 Process improvement

Table B.26 — Management practice 4.2.2

Indicator Class

Indicators

charagteristics

MP 4.2. 2 Collect measures and identify process control parameters in_order to perform
analysis

Practige A mechanism is defined to facilitate monitoring of the( process, project, and

performance product to identify when corrective actions are required evidence exists that

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 measurement ‘trend 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

OJ[0,0 O d

Resource ard
infrastfucture
charactefisties

Statistical analysis techniques
Software process assessment framework

Dracoca Caontral Taola/Annbecatinne
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Process Capability Assessment Tools/Applications

Associated
Processes

MAN.2 Project management
MAN.3 Quality management

85


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

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

Table B.27 — Management practice 4.2.3

Indicator Class

Indicators

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

characteristics O established plans and schedules are adjusted

O natification is given to dependent task owners and customers

© ISO/IEC

Analvsis results are used-in manaaina the nrocess
P4 ~J ~J L

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 proeess

measurement trend data

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

Quality thresholds established are evaluated against actual performance

Resourcg¢ and
infrastruqture
charactefistics

Process performance /capability results repository/histony
Software process assessment framework

Process management tools/applications

Status reports, deviation reports

Tracking systems

Corrective action reports

Associatg¢d
Processds

ORG.1 Organizational alignment

ORG.2.3 Process improvement

B.6 Cagpability Level 5 : Optimizing process

B.6.1 Process attribute 5.1 — Process change attribute

The extenf to which changes_to the definition, management and performance of the process are confrolled to
achieve the relevant business goals of the organization.

Table B.28 — Management Practice 5.1.1

Indicator|Class Indicators

MP 5.1.1: dentify changes to the Standard process defimtion o the basis of a quantitative
understanding of the process.

Practice Affected tailored processes are identified and their change history is known and

performance analyzed

characteristics 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
MP 5.1.1.

Indicators
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)

Scheduled periodic reviews

Communication mechanisms to inform and review changes

Assoclated
Processes

MAN.3 Quality management

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 against\thé defined product and
process goals of the defined and standard processes.

Practige Causal analysis is used to identify earliest points'to”eliminate process defect

performance Proposed process changes are planned, documented and piloted to determine

charagteristics

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 determine-expected effectiveness of the process change
Metrics are reviewed with*organizational management prior to incorporating
changes into the affected processes

Resource and
infrastfucture
charagteristics

Management commiitment

Change management mechanisms

Process definition and modelling tools

Process metrics database

Analysis'tools (statistics, root causes)

Scheduled periodic reviews

Communication mechanisms to inform and review changes

Assoclated
Processes

MAN.3 Quality management
ORG.2.1 Process establishment
ORG.2.3 Process improvement

ORGA Humanm resource manmagement

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

characteristics

performance and includes trend analysis of process performance and analysis
of proposed improvements
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Indicator
MP 5.1.3

Class

Indicators
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

The goals established for the process reflect:

O _the known process capability and target capability

© ISO/IEC

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, duality,
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 invelved 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 the process.

Resourcg¢ and

Management commitment and-involvement

infrastruqture Skilled and knowledgeable'personnel
charactefistics Organized training
Associat¢d ORG.1 Organizatighal alignment
Processdgs ORG.2.3 Processiimprovement
Table B.31 — Management practice 5.1.4
Indicator|Class Indicators
MP 5.1.4 Implement the approved changes to the affected processes according to the
implementation strategy
Practice Mechanism exists for trialing changes for early feedback and for pilot testing
perform 1CC Mechanism—exists—for—incot pUIatillg abbcptcd chat €S into—the—taitored
characteristics 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

Process metrics database

Scheduled periodic reviews

Assoclated
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 n/the basis of actual
performance against the defined product, process‘and business goals, making
adjustments as needed

Practige Process change is validated according to a.validation plan.

performance Those responsible for performing analysis are trained to do analysis and

charagteristics

receive orientation in the organization’sprocesses when appropriate (i.e., when
they are not the process owners ormaintainers).

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,

definition of computational parameters.

Measures are analyzed using a pre-defined analysis process which specifies:

O \the purpose of the analysis,

8" 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.
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and owners of standard process definitions is available and documented.

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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B.6.2 Process attribute 5.2 — Continuous improvement attribute
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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 5.2.1 Define the process improvement goals for the process that support the relevant
business goals of the organization

Practice New business visions and goals are analyzed to get guidance for new process

performance goals and potential areas of process change

charactefistics 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 wgrk-product evaluation
and joint reviews is available

A mechanism exists which identifies the activitts and corresponding
responsibilities, that process improvement teams are to perform in order to
identify and communicate process improvement opportunities

Resourcg¢ and

Senior management involvement

infrastruqture Customer satisfaction studies
charactefistics Use of benchmarks and industrial databases
Innovation mechanisms
Early identification of new technologies
R&D activities in related areas
Associat¢d CUS.4.2 Customer support
Processds ORG.1 Organizational alignment
ORG.2.3 Process.improvement
SUP.8 Problem'resolution
Table B.34 — Management practice 5.2.2
Indicator|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 imprave the process
Practice 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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Indicator 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

O piloting of emerging new technologies

O research and development in related areas

Current capability assessment results and target profiles are available and
analyzed for the process being assessed.

All parties are stimulated and encouraged to contribute to process
improvement.

Feedback on opportunities for improvement is actively provided by  the
users/customers of the work products.

Corrective actions are analyzed and associated with process impreyement
needs.

A mechanism for analyzing and using measures from work produet 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.

Resource and Senior management involvement

infrastfucture Customer satisfaction studies

charagteristics Use of benchmarks and industrial databases

Analysis tools (statistics, root causes)

Innovation mechanisms

Early identification of new technologies

R&D activities in related area$

Assoclated CUS 4.2 Customer support

Procesgses ORG.1 Organizational alignment

ORG.2.3 Process improvement

SUP.8 Problem fesolution

Table B.35 — Management practice 5.2.3

Indicafor Class Indicators
MP 5.2.3 Implement changes to selected areas of the tailored process according to the
implementation strategy.
Practi¢e Changes initiated are orderly and controlled:
performance O impacts to organization are assessed before changes are implemented
Charath]CliDt;bD _D__ putcnticd bhcll Iytos arc cvaiuatcd Clgclillbt thC dcﬁllcd PIUttoo CﬁCbtiVCIICDD
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
infrastructure

Skilled and knowledgeable personnel
Organized training

characteqistics __Management involvement in implementation of process improvement activities

© ISO/IEC

Associatg¢d
Processds

ORG.1 Organizational alignment
ORG.2.3 Process improvement

Table B.36 — Management practice 5.2.4

Indicator|Class

Indicators

charactefistics

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.

Practice Validation of process change is done according to a.detailed validation plan.

performance Those responsible for performing analysis are. trained to do analysis and

receive orientation in the organization’s processes when appropriate (i.e., when
they are not the process owners or maintaigers)
Data and the corresponding measures, afe gathered/derived according to pre-
defined criteria:
O the definition of the data to be Collected exists

O measures to be derived

O source of data

O frequency of collection

O computation forderiving measures

O definitionof computational parameters
Measures are analyzed using a pre-defined analysis process which:
O specifies the purpose of the analysis,
0 identifies the process(es) involved,
O relates the analysis to the business goals of the organization
As“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

ITTTPTUVEITTITT It

Resource 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

Work product characteristics listed in Table C.2 in this annex can be used when reviewing potential inputs and
outputs of an organization's process implementation. The characteristics are provided as guidance for the attributes

to look
particul

(applica
when us
the cont

process.

or, in a particular sample work product, to provide objective evidence supporting the asses
A methodology and assessor judgement is needed to ensure that the procq
on domain, business purpose, development methodology, size of the organization, etc:) is
ng this information. This table C.2 should be considered as a starting point for considefing wh
bxt, work products are contributing to the intended purpose of the process, not as a check-list of

sment of a
SS context
considered
bther, given
what every

organizgtion must have. The fields in the work product characteristics in table C.2 containthe following imformation.

Work product identifier #

Work product classification

An identifier number for the work product which/is used to referencs
product.

Provides a classification of the work products’ into 3 categories :
Project and Records as shown in table C.1

the work

Organisation,

Work product type Provides an example of a typicalChame associated with the work product
characteristics. This name is provided as an identifier of the type of wark product
the practice or process might produce. Organizations may call these work
products by different names,"The name of the work product in the orggnization is
not significant. Similarly, ‘organizations may have several equivglent work
products which contain'the characteristics defined in one work product type. The
formats for the wefK products can vary. It is up to the assessof and the
organizational unit co-ordinator to map the actual work products produded in their
organization.fo’the examples given here.

Work product characteristics Provides~examples of the potential characteristics associated with|the work
product types. The assessor may look for these in the samples provided by the
organizational unit. It is likely that higher levels of process capability wotild imply a
fulfer instantiation of the work product characteristics.

Table C.1 — Work Product Classification
WP Category number WP Category WP Classification WP Classificgtion
number

1 ORGANISATION : 1.1 Policy
1.2 Procedure
1.3 Standard
14 St atcgy

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.

Hence, the common characteristics should be considered in addition to the specific

characteristics included for the work product in question.

Table C.2 — Key work product characteristics

class

WP Type

WP Characteristics

Software

Identification of the approach / method used to develop software

......

methodology

ldentification-ot-the-lite-cysle-model(waterall—spiral—seralbuild, etc.)
used to develop software
Provides a high level description of the process, jactivitigs, and
controls

Life cycle model

High level description of activities performed at each life cycle phase
Sequencing of the life cycle phases

Identification of critical life cycle phase dependencies
Identification of required inputs, outputs te, €ach life cycle phas
Identification of the key decision points (milestones) model
Identification of the gquality control points in the model

[£°]

Process description

oo oooogog

I I

A detailed description of the pfocess which includes:
tailoring of the standard. process (if applicable)
purpose of the process
task and activities'to\be performed and ordering of tasks
critical dependéncies between task activities
expected timeYequired to execute task
input/ outputs work products
links between 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 procedurey
practice

OO0Oo0ooywwood

Each task to be performed uniquely identified
Each task sequenced by execution order
Coverage of support information (i.e., commands and pafameter
settings, etc.) when required for operations
Establishes rules by which staff is expected to operate
Approved by authorised personnel

Schedule

Identifies the tasks to be performed

ldantifi th toyt taclka

ldentifiesthestartand-completion-dateforreguiredtasks
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 o0ooogojoooomoliooo

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
O expected form, style
0 expected media (paper, electronic) and storage attributes defined

1.3

Interface

Defines relationships between two products, process or pro¢ess tasks
Defines criteria and format for what is common to both
Defines criteria critical timing dependencies or sequence ordering

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 berdemonstrated
Provisions for tailoring or exceptionto the requirements are |ncluded

10

1.3

Coding standard

OO oooogog|joogodg

Coverage for software includes; but is not limited to (as appfopriate to
the application):

data naming conventions
defines required danguages, compilers, data base management
systems, etc.

format of code, structure, comments required
standard data structures, types, classes

best practices

required usage of tools: data dictionaries, associated CASE|tools
compatibility requirement for existing software and / or hardyare
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

e e e e sy |

Coverage (as appropriate to the application) for elements sych as:
size

effort
cost
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

O 0Oo0oogog
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Table C.2 — Key work product characteristics (cont.)

ISO/IEC

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
team, training, O Identifies any conditions/ constraints
performance, O Identifies the timeframe for achievement
process) 0 Are reasonable and achievable within the resources allocated
O Are current, established for current project, organization
0 Used to monitor progress
O Are optimized to support known performance criteria, plans
13 1.1 | Vision O Provides information on the overall strategy,fon the organigational
unit, organization, or business
O Is authorized at the highest level
0 Defines the main objectives to be achieved
14 1.1 | Policy O Authorized
O Available to all personnel impacted by the policy
[0 Establishes practices / rulesdo,be 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\ecognition
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~ assumptions made
Project, Quality, [J” 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
O required 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-completed tasks

OOo0oOQgooogoano

18

3.4

Process
performance data

O Data comparing process performance against expected levels:
Defined input and outputwork products available
meeting minutes

change records

task completiof, criteria met

quality criteria'met

resourcé«allocation and tracking

I [ I

19

3.2

Meeting minutes

0 Documents meetings held
O Defines:

Purpose of meeting
attendees

date, place held

what was accomplished
any open issues

next action

I i O

20

3.2

Progress.Status
record /feport

0 Record of the status of a plan(s) (actual against planned) such as:

Status of actual tasks against planned tasks
status of actual results against established objectives/goals
status of actual resource allocation against planned resoufces
status actual cost against budget estimates

status of actual time against planned schedule

[ I

status of actual quality against planned quality
0 Record of any deviations from planned activities and reason why

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.)

ID wpP WP Type WP Characteristics
class

O assumptions made
O potential risks
O Aspects of correctness to analyze include:
Completeness
understandability
testability
verifiability
feasibility
validity
consistency
adequacy of content.
22 3.2 |Risk analysis record | O Identifies the risks analyzed
/ report O Records the results of the analysis
0 potential ways to mitigate the risk
O assumptions made
[J constraints

OOoo0ooOoogod

23 1.4 | Risk management O Project risks identified and:prioritized
/ strategy / plan + (59) | 0 Mechanism to track the risk
2.1 O Threshold criteria to.identify when corrective action required

O Proposed ways:o mitigate risks:
work around
correctivecactions activities / tasks
monitoring criteria
meéchanisms to measure risk
Statement is official, approved
States commitment to quality principles
Identifies who is expected to follow policy
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
O Specifies the monitoring timeframe and quality checkpoints |for the
defined life cycle and associated activities planned
O Target timeframe to achieve desired quality
O Method to achieved goals
O tasks to be performed
O ownership for tasks
O audit to be performed
O resource commitments
O Identifies the quality criteria for work products and process tasks
O Specifies the threshold/tolerance level allowed prior to requiring
corrective actions
0 Defines quality measurements and benchmark data

I [ |

24 1.1 | Quality statement/
policy + (14)

25 1.4 | Quality strategy /
/ plan + (16)
2.1

O0O0o0Og|im4and

(|
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