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pecialized system for worldwide standardization. National bodies that are members, 6fyISO
in the development of International Standards through technical committees established
organization to deal with particular fields of technical activity. ISO and IEC technical co

ISO and IEC, also take part in the work.
pf information technology, ISO and IEC have established a joint technical eommittee, 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 International Standard
d efforts;

when the subject is still under technical development Qr where for any other reason there is t
immediate possibility of an agreement on an Internatienal Standard;

when a technical committee has collected data of\a different kind from that which is normally g
hternational Standard (“state of the art”, for exaniple).

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ntil the data they provide are considered to be no longer valid or useful.

R 15504-2, which is a Technical*Report of type 2, was prepared by Joint Technical Committee
rmation technology, Subcommittee SC 7, Software engineering.

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

Concepts and introductory guide
A reference model for processes and process capability
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Guide to performing assessments
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Annexes A

Part 5:
Part 6:
Part 7: Guide for use in process improvement

Part 8: Guide for use in determining supplier process capability

Part 9: Vocabulary

An assessment model and indicator guidance

Guide to competency of assessors

to C of this part of ISO/IEC TR 15504 are for information only.
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This part of ISO/IEC TR 15504 documents the set of universal software engineering processes that are
fundamental to good software engineering and that cover best practice activities, providing a reference model which

can be

used by the other parts of ISO/IEC TR 15504.

The reference model describes processe

s that an

organization may perform to acquire, supply, develop, operate, evolve and support software, and the process
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s that Tharacterize thetapabitity of thosSe processes. T performinga Process asSesSITeNt, 4
nodel(s) of the processes being assessed that is compatible with this reference model, sothat
judgment is employed. This document also describes the requirements that an assessme
address to be compatible with the reference model.

pose of the reference model is to provide a common basis for different models, and methods f
assessment, ensuring that results of assessments can be reported in a cotmon context.

compatible with the reference model will ensure a common context for the reporting of assessm
of a common reference model forms a basis on which assessments cande compared.
rence model architecture is two dimensional. The first dimensigh“is the process dimensig
rized by a set of purpose statements. The process purpose statements describe in measurable
e achieved in order to attain the defined purpose of the process. The processes have been

bcess capability dimension which characterizes the level of capability that an organization unit h
ficular process, or which may be used by the organization unit as a target to be attained.

is part of the ISO/IEC TR 15504:

se 4, titled “Structure of the reference model”, provides a detailed description of the structu
ponents of the reference model;

se 5, titled “The process dimension®,“¢ategorizes life cycle processes into groups of process
then describes each process in terms of its purpose;

se 6, titled “The capability dimension”, defines the capability levels and process attributes that d
hbility of the processes listed in clause 5;

el of software precesses and process capability is compatible with this reference model,

bX A contaipsia detailed mapping of the ISO/IEC 12207 to ISO/IEC TR 15504 processes;

ex B contains summary lists of the processes and the process attributes that comprise the referg

X Ccontains a style guide for defining additional processes.
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Information technology — Software process assessment —

Part 2:

A reference model for processes and process capability

1 Scg

This par
the bas

pe

of ISO/IEC TR 15504 defines a reference model for software processes and process capability
s for software process assessment.

that forms

The reference model defines at a, high level, the findamental

objectivgs that are essential to good software engineering. The high-level objectives describe what is to be
achieved, not how to achieve them.

This refgrence model is applicable to any software organization wishing to<establish and subsequently improve its
capabilitles in the acquisition, supply, development, operation, evolution-and support of software. The model does
not presume particular organizational structures, management philosophies, software life cycle models, software
technologies, or development methodologies.

The architecture of this reference model organizes the processes to help software personnel understal

them for

For soft
model, ¢
judgmen
requiren

ISO/IEC
capabilit

Table 1
and how

NOTE

continuous improvement of the management of software processes.

vare process assessment, an assessor uses:;a more detailed model(s) compatible with thig
ontaining a comprehensive set of indicators, of process performance and process capabilit
ts about the capability of the organization’s processes. This part of ISO/IEC TR 15504 sy
ents to be met in order for a model(s) tothe compatible with the reference model.

TR 15504 is not intended to be. used in any scheme for the certification/registration of t
y of an organization.

shows the main audiences for this part of ISO/IEC TR 15504, why each group needs the refere
and when it will be used.

Copyright releasefor~the Reference Model: Users of this part of ISO/IEC TR 15504 may freely re

detailed gescriptions contained/in the reference model as part of any Assessment Model based upon the referen

as part of

2 Non

any demonstration-of compatibility with this reference model, so that it can be used for its intended purpo

mative.references

The follg

hd and use

reference
y, to make
ecifies the

ne process

nce model,

produce the
Ce model, or
Be.

Wing normative documents contain provisions which, through reference in this text, constitute p

rovisions of

this part of ISO/IEC TR 15504. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this part of ISO/IEC TR 15504 are encouraged
to investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC

maintain

registers of currently valid International Standards.

ISO 9001:1994, Quality systems — Model for quality assurance in design, development, production, installation and
servicing.

ISO/IEC

12207:1995, Information technology — Software life cycle processes.

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


https://iecnorm.com/api/?name=e855500b6c0025f7e7e75a429bcd7d38

ISO/IEC TR 15504-2:1998(E)

Table 1 — Use of this reference model

© ISO/IEC

Who Why How When
Assessment Develop models compatible | As a reference for the structure of During the development of a
Model with the reference model the model model
Developers
Demonstrate compatibility of | As a set of criteria for demonstration | Following development, and prior
a developed model with the | of capability to use in conducting assessments
T CfCI A\>2 B\ v 3 IIIUdC:
Software Understand what to do to As a working guide to management | During the implementation fof the
organizatipn improve software processes | about software processes and organization’s software processes
capabilities to implement
As a reference guide to highlight During the‘dévelopment/reyiew of
process and process capability the organization’s software
considerations processes and as a part of
continuous improvement agtivities
As a training document During the development/reyiew of
the organization’s software
processes and as a part of
continuous improvement agtivities
Determine the capability of | As a reference framework to permit | As an internal initiative for
its processes for a valid basis forcomparison marketing actions
demonstration to customers .
During response to call for
proposal
Understand which As-a process and process capability | Prior to an assessment
processes and capabilities checklist
an assessor may evaluate
Software Conduct a conformant As a process and process capability | Prior to and during a software
process software process checklist & develop the knowledge process assessment
assessory assessmentaf-an of the reference model
organization
Establish compatibility of an | As a reference for the purpose of Prior to an assessment or
assessment model performing model compatibility assessment program
Tool Develop a software process | As a reference for and requirements | Prior to and during the
Develope S assessment toal of an assessment tool dn\/plnlnmnnt of an assessinent
tool

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 apply.
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4  Structure of the reference model

The reference model architecture is made up of two dimensions:

O the process dimension , which is characterized by process purpose statements which are the essential
measurable objectives of a process;
O the process capability dimension , which is characterized by a series of process attributes, applicable to any

process, which represent measurable characteristics necessary to manage a process and improve its
capability to perform.

4.1 Progessdimension

The refgrence model groups the processes in the process dimension into three life cycle process‘grouq
contain five process categories, according to the type of activity they address.

ings which

The Prinmary life cycle processes
described as follows:

consist of the process categories Customer-Supplier , and Engineering and are

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

er, support
and use of

The Engineering process category consists of processes that directly specify, implement, or nmpaintain the
Coftware product, its relation to the system and its customer, dectmentation.

The Sup
follows:

porting life cycle processes  consist of the process_€ategory Support and this category is described as

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

brocesses (including other supporting processes) at various points in the software life cycle.

The Org
are desd

anizational life cycle processes vation and

ribed as follows:

consist of the process categories Management and Organi

Process

The Management process catégory consists of processes which contain practices of a gen
which may be used by anyaone who manages any type of project or process within a software life

eric nature
cycle.

The Organization process category consists of processes that establish the business ggals of the

brganization and develop process, product, and resource assets which, when used by the pro
brganization, will help the organization achieve its business goals.

categories and‘processes provide a grouping by type of activity. Each process in the referen

ects in the

ce model is

describe
process
identifyir
represer

d in terms<Of a purpose statement. These statements comprise the unique functional objectives of the
when_linstantiated in a particular environment. The purpose statement includes additional material
g thie youtcomes of successful implementation of the process. Satisfying the purpose of|a process
ts\the first step in building process capability.

The reference model does not define how, or in what order, the elements of the process purpose statements are to
be achieved. The process purposes will be achieved in an organization through various detailed activities, tasks
and practices being carried out to produce work products. These performed tasks, activities and practices, and the
characteristics of the work products produced, are the indicators that demonstrate whether the specific process
purpose is being achieved.

4.2 Process capability dimension
Evolving process capability is expressed in terms of process attributes grouped into capability levels. Process

attributes are features of a process that can be evaluated on a scale of achievement, providing a measure of the
capability of the process. They are applicable to all processes. Each process attribute describes a facet of the
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overall capability of managing and improving the effectiveness of a process in achieving its purpose and
contributing to the business goals of the organization.

A capability level is characterized by a set of attribute(s) that work together to provide a major enhancement in the
capability to perform a process. Each level provides a major enhancement of capability in the performance of a
process. The levels constitute a rational way of progressing through improvement of the capability of any process.

There are six capability levels in the reference model.

Level O: Incomplete.

There is general failure to attain the purpose of the process. There are few or no easily identifigble work
prqducts or outputs of the process.

Level 1: Pérformed.

The purpose of the process is generally achieved. The achievement may not belrigorously plarined and
trafked. Individuals within the organization recognize that an action should be'performed, and| there is
geferal agreement that this action is performed as and when required. There-are identifiable work products
for[the process, and these testify to the achievement of the purpose.

Level 2. Managed.

The process delivers work products according to specified procédures and is planned and tracked. Work
prqducts conform to specified standards and requirements. “The primary distinction from the Performed
Level is that the performance of the process now delivers’work products that fulfil expressefl quality
requirements within defined timescales and resource needs:

Level 3: Established.

The process is performed and managed using‘@ defined process based upon good software engineering
principles. Individual implementations of, the process use approved, tailored versions of gtandard,
dog¢umented processes to achieve the process outcomes. The resources necessary to estaplish the
prqcess definition are also in place. The primary distinction from the Managed Level is that the pifocess of
thg Established Level is using a defined process that is capable of achieving its process outcomes.

Level 4: Pfedictable.

The defined process is perfermed consistently in practice within defined control limits, to achieve it$ defined
prqcess goals. Detailedimeasures of performance are collected and analyzed. This leads to a quantitative
un@lerstanding of (process capability and an improved ability to predict and manage perfgrmance.
Performance is_guantitatively managed. The quality of work products is quantitatively known. The primary
distinction fram-the Established Level is that the defined process is now performed consistenfly within
detined limits to achieve its process outcomes.

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.

The reference model alone cannot be used as the basis for conducting reliable and consistent assessments of
process capability since the level of detail is not sufficient. The descriptions of process purpose and capability
attributes in the reference model need to be supported with a comprehensive set of indicators of process
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performance and capability. In this way, consistent ratings of process capability will be possible. An exemplar
model that incorporates such a set of indicators is provided as ISO/IEC TR 15504-5. Clause 7 of this part of
ISO/IEC TR 15504 sets out the requirements to be met by other process assessment models to be compatible with
this reference model.

5 The process dimension

This clause provides a classification of the processes normally undertaken by organizations concerned with the
development, maintenance, acquisition, supply and operation of software. The classification recognizes five
process categories each of which contains a number of processes. The process categories and processes are
strongly [aligned with those defined in ISO/IEC 12207, Information technology - Software Tife cycle procésses (refer
to Anngx A for a mapping of 15504 to ISO/IEC 12207) but some additional processes mot-included in
ISO/IEC|12207 are introduced.

Figure 1|provides an overview of the structure of the process dimension. It shows the three principal groupings of
life cycld processes - primary, supporting and organizational - as defined in ISO/IEC 12207»and shows the process
categorigs and processes within each grouping. Figure 1l is designed in a simijlar fashion to Figure 1 in
ISO/IEC|12207, so that the similarities and differences between the two models are apparent. In pafticular, the
linkage Bhetween the Supporting Processes concerned with Quality Assurance and‘Quality Control can be seen.

n

Primary life cycle processes upporting life cycle processes

)
CUS.1 Acquisition CUS.2 Supply SUR.I Documentation
Acquisition preparation PO
Supplier selection I, SUP.2 Configuration management
Supplier monitorin . 1
PP 9 CUS.4 Operation 0| -
Customer acceptance f SUP.3 Quality assurance
Operational use
Customer support
CUS“?’ L SUP.4 Verification
Requirements elicitation
%
ey SUP.5 Validation
ENG.1 Development
System requirements Software construction SUP.6 Joint review
analysis and design Software integration
Software requirements i )
analysis Software testing SUP.7 Audit
System integration and
Software design testing
SUP.8 Problem resolution
— -
ENG.2 Systemand softw are maintenance
N

Organizational life cycle processes ORG.1 Organizational alignment

MAN.1 Management ORG.2 Improvement

Process establishment
Process assessment

MAN.2 Project management

Process improvement

MAN.3 Quality management
ORG.3 Human resource management

MAN.4 Risk management ORG.4 Infrastructure

ORG.5 Measurement

ORG.6 Reuse

Figure 1 — The processes in the Process Dimension
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The principal difference evident from Figure 1 is the presence in this reference model of a number of additional
processes and the definition of two levels of process definition. The details of the differences are further described
later in this clause. A complete list of the process categories and processes in the model is provided in Annex B.

The three life cycle process groupings are:

The Primary life cycle

Su

pplier .

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

processes consisting of the process categories Engineering and Customer-

Th
Or

The five pr
CU
EN
SU

The descri

of the procgss names.

The individual processes are described in terms of six components;

Process Idgntifier This identifies the process category and“the sequential number within that categd
numbering scheme distinguishesy between top-level processes and sec
processes. The identifier consistsiof two parts: a process category abbreviation (g
for the Engineering process category) and a number (e.g. CUS.1 denotes the A(
process and CUS.1.2 denotes the Supplier Selection Process, a second level
which is a component process of the Acquisition Process).

Process Name A descriptive phrase“that encapsulates the principal concern of the process (e.qg.
Selection).

Process Type There are five)types of process. 3 top-level (basic, extended and new) and 2 seco

b Organization life cycle processes consisting of the process categories Managemg

janization .

hcess categories are:

S Customer-Supplier MAN Management

G Engineering ORG Organization

P Support

ption of each process category includes a characterization of the-processes it contains, followed

(component and extended component), and these are as follows:

1. Basic Processes identical in intent to the processes in ISO/IEC 12207,

2. Extended Processes that are expansions of ISO/IEC 12207 processes;

3. New Processes that are outside the scope of ISO/IEC 12207;

4. Component Processes (a group of one or more ISO/IEC 12207’s activities from
same process);

5. Extended Component Processes that are one or more of ISO/IEC 12207’s activi

ent and

by a list

ory. The
bnd-level
.g. ENG
quisition
process

Supplier

nd-level

he

ies from

the same process. with additional material. These would normally be Component

Process Purpose

Processes of Extended Processes.

objectives of performing the process. Optionally an additional paragraph may be
to further define the purpose statement.

Process Outcomes A process outcome is an observable result of the successful implementation of a
The process outcomes for each process are contained in a list which appears in the
description of each process immediately after the phrase, “As a result of successful

implementation of the process:”

A paragraph that states the purpose of the process indicating at a high level the overall

included

process.
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Process Notes An optional list of informative notes regarding the process and its relation to other

processes.

The style guide in Annex C provides guidelines which may be used when extending process definitions or defining
new processes.

5.1 Primary life cycle processes

The Primary life cycle processes consist of two process categories:

CUS ustomer-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

softwareg| product and/or service.

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

5.1.1.1 CUS.1 Acquisition process

Basic prpcess

CUS.1 Acquisition Process

Cus.11 Acquisition Preparation Process
Cus.1.2 Supplier Selection Process
Cus.1.3 Supplier Monitoring Process
Cus.14 Customer Acceptance Process

CUS.2 Supply Process

CUS.3 Requirements Elicitation<Process

CUS.4 Operation Process

Cus4.1 Operational Use Process

Cus.4.2 Customer Support Process

The purpose’ of the Acquisition process is to obtain the product and/or service that satisfies the need expressed by
the customer. The process begins with the identification of a customer need and ends with the acceptance of the
product and/or service needed by the customer. As a result of successful implementation of the process:

O
g

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

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

a product and/or service will be produced that satisfies the customer’s stated need;
the acquisition will be monitored so that specified constraints such as cost, schedule and quality are met;

supplier deliverables will be accepted.
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5.1.1.2 CUS.1.1  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:

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 acduisition strategy will be developed;

O acceptance criteria will be defined.

5.1.1.3 CUS.1.2  Supplier selection process
Component process of CUS.1 - Acquisition process

The purpoge of the Supplier selection process is to choose the organization that will be responsiblg for the
implementation of the project identified in CUS.1.1. As a result of successful implementation of the process

O the acquisition requirements (e.g. request for proposal) will be produced;

O the supplier will be selected based upon the evaluation of the supplier's proposals;

O a contfact will be established and negotiated between the«ustomer and the supplier.
5.1.1.4 CUS.1.3  Supplier monitoring process

Component process of CUS.1 - Acquisition process

The purpoge of the Supplier monitoring proces$.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 agtivities between the customer and the supplier will be performed as needed;
O informption on technical progress will be exchanged regularly with the supplier;

O perfornance of the supplier will be monitored against the agreed requirements.
5.1.1.5 CUS.1.4 _sCustomer acceptance process

Component process-ef CUS.1 - Acquisition process

The purpose‘of. the Customer acceptance process is to approve the supplier's deliverable when all ac¢eptance

i " ticfiad A ot ot cu U I T PR T SRy RO .
conditions are-satisfied—As-aresuftoefsueecessiul mpremetattoft-ortheProcess:

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

O the delivered software product and/or service will be evaluated with regard to the agreed requirements.
5.1.1.6 Cus.2 Supply process
Basic process

The purpose of the Supply process is to provide software to the customer that meets the agreed requirements. As a
result of successful implementation of the process:
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O aresponse to customer's request will be produced;

O a contract will be established between the customer and the supplier for developing, packaging, delivering, and
installing the software product and/or service;

O 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.

5.1.1.7 CuUs.3 Requirements elicitation process

New process

The purpose of the Requirements elicitation process is to gather, process, and track evolvingccustomer|needs and
requirements throughout the life of the software product and/or service so as to establish arequiremerjts baseline
that serJes as the basis for defining the needed software work products. As a result of successful 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 requirements
basegline;

O a mpechanism will be established for continuous monitoring Qf 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.

51.1.8 Cus.4 Operation process
Extendeq process

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

O correct operation of the-software in its intended environment will be evaluated;
O the poftware withbe operated in its intended environment;
O assistance-and consultation will be provided to the customers of the software product.

5.1.1.9 CUS.4.1  Operational use process

Extended component process of CUS.4 - Operation process

The purpose of the Operational use process is to ensure the correct and efficient operation of the software product
for the duration of its intended usage and in its installed environment. As a result of successful implementation of
the process:

O operational risks for the software introduction and operation will be identified and monitored;
O the software will be operated in its intended environment according to requirements;

O assurance will be provided that software capacities are adequate to meet customer needs.
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5.1.1.10 CUS.4.2  Customer support process
Extended component process of CUS.4 - Operation process

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

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

O customer satisfaction with both the support services being provided and the product itself will be eyalliated on
an ongoing basis;

O operatjonal support will be provided by resolving operational problems and handling customer inqujries and
requegts;

O customer needs will be met through delivery of appropriate services.
5.1.2 Enpineering process category (ENG)

The Engingering process category consists of processes that directly specifyyimplement or maintain the [software
product, it$ relation to the system and its customer documentation. In\cirfcumstances where the system is
composed [totally of software, the Engineering processes deal only with the-construction and maintenancg of such
software.

The procegses belonging to the Engineering process category ares

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.1Z System integration and testing process
ENG.2 System and software maintenance process

5121 ENG1 Development process

Basic process

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

O a software product or software-based system will be developed;

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

O consistency will be established between requirements and designs;

10
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O evidence (for example, testing evidence) will be provided that demonstrates that the end product meets the
requirements;

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

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

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,téquirements
(functiorfal 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 implementation of the process:

O reqguirements of the system will be developed that match the customer's 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 arejease strategy will be developed that defines the priority for implementing system requirements;
O the pystem requirements will be approved and updated as needed;

O the fequirements, proposed solution, and their relationshipswill-be communicated to all affected partjes.
5.1.2.3 ENG.1.2  Software requirements analysis pracess
Component process of ENG.1 - Development process

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

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

analyzed, correct, and testable software requirements will be developed;

the |mpact of software requirements on the operating environment will be understood;

the poftware réguirements will be approved and updated as needed;

congistency. will be established between system requirements and design and software requirements;

d
d
O a sqftware release strategy will be developed that defines the priority for implementing software requirements;
d
d
d

the boftivare requirements will be communicated to all affected parties

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

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

O an architectural design will be developed that describes the major software components that will implement the
software requirements;

O internal and external interfaces of each software component will be defined;

11
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O a detailed 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.
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 of successful implementation of the process:

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

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

NOTE Rart of this process is similar to the process Verification process (SUP.4).
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 {o verify that the integrated software units properly reflect the software design. As a result of syccessful
implementation of the process:

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

O verification criteria for software items will be develgped that ensure compliance with the software requjrements
allocated 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 oe\recorded;

O consistency will be established between software requirements and software items;

O aregression strategy willbe developed for reverifying software items should a change in software unitd occur;

O

regrespion testingawvill be carried out as necessary.

NOTE art of-this*process is similar to the process Verification process (SUP.4).

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,;

O testresults will be recorded;

12
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O aregression 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.
5.1.2.8 ENG.1.7 System integration and testing process
Component process of ENG.1 - Development process

The purpose of the System integration and testing process is to integrate the software component
components, such as manual operations or hardware, producing a complete system that will satisfy the

with other
customers’

expectations expressed in the system requirements. The resources allocated to system integration shd
someon¢ familiar with the software component. As a result of successful implementation of the process:

O aniptegration strategy will be developed to build system unit aggregates according to the release str

O acceptance criteria for each aggregate will be developed to verify compliance with the system re
allogated to the units;

O system aggregates will be verified using the defined acceptance criteria;

0 an |ntegrated system demonstrating compliance with the system requirements (functional, non
opefations and maintenance) and validation that a complete set of useable deliverable components
be gonstructed,;

O test|results will be recorded;

O a rggression strategy will be developed for retesting aggregates or the integrated system should a
made to existing components;

O 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 (SU
5.1.2.9 ENG.2 System and software ‘maintenance process
Basic prpcess

The purpose of the System and soffware maintenance process is to manage modification, migration and
of system components (such_as hardware, software, manual operations and network if any) in r¢
customelr requests. The serigin of requests might be a discovered problem or the need for imprg
adaptatipn. The objective isto modify and/or retire existing systems and/or software while preserving thg
organizgtional operations.” As a result of successful implementation of the process:

O a maintenarce" strategy will be developed to manage modification, migration and retirement
conjponentstaccording to the release strategy;

uld include

pategy;

quirements

-functional,
exists, will

change be

b 5).

retirement
psponse to
vement or
integrity of

of system

ed;

O the |mpact of organization, operations and interfaces on the existing system in operation will be defin

O specifications, design documents and test strategies will be updated,;

O modified system components will be developed with associated tests that demonstrate that the system

requirements will not be compromised;

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

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

the customers.

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

13
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NOTE 2  This process interacts closely with other processes such as Operation process (CUS.4), Customer support process
(CUS.4.2), and Problem resolution process (SUP.8).

5.2 Supporting life cycle processes

The Supporting life cycle processes consist of one process category:

SUP  Support
5.2.1 Support process category (SUP)

The Supp@rt process category consists of processes that may be employed by any of the otherCprocesses
(including qther supporting processes) at various points in the software life cycle.

The procegses 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

SUP.5 Validation Process

SUP.6 Joint Review Process

SUP.7 Audit Process

SUP.8 Problem Resolution Process
5211 SUP.1 Documentation process
Extended process

The purpoge of the Documentation progcess 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 thesdocuments to be produced during the life cycle of the software produgt will be
develdped;

O the stgndards to beapplied for the development of documents will be identified;
O all doguments‘to-be produced by the process or project will be identified;

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

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

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

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

14
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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;

0 the status of the items and modification requests will be recorded and reported;

O the completeness and consistency of the items will be ensured;

0 stor

age handling and delivery of the items will be controlled

2:1998(E)

NOTE
5.2.1.3
Basic pr
The pur

process
success

and

The process supports performance of the process attribute 2.2 in those instances where it is invoked.
SUP.3 Quality assurance process
pDCcess

pose of the Quality assurance process is to provide assurance that work products and prog

or project comply with their specified requirements and adhere to theirestablished plans. Ag
ul implementation of the process:

0 a strategy for conducting the quality assurance process activities and“tasks will be developed, in
maintained;
ence of quality assurance activities and tasks will be praduced and maintained;

O evid

O problems or non-conformances with contract requirementswill be identified;

O adh

brence of software products, processes andhactivities to the applicable standards, procd

requirements will be verified objectively.

NOTE 1
responsil

NOTE 2
as Verific

NOTE 3
assuranc|

NOTE 4

5214

Basic pr

To be unbiased, quality assurance must have organizational freedom and authority from pers
le for developing the software product or.executing the process.

Quality assurance should be coordinated with, and may make use of, the results of other supporting pro
Ation, Validation, Joint reviews, Audits, and Problem resolution.

Establishment of a quality /management system in accordance with ISO 9001 will establish a caq

B process.
The process supports performance of the process attributes 2.1 and 2.2 in those instances where it is in
SUP.4 Verification process
DCEeSS

esses of a
a result of

plemented

dures and

ons directly

cesses such

able quality

voked.

process or

O a verification strategy will be developed and implemented,;

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

O required verification activities will be performed;

0 identified defects will be found and removed from software work products;

SS!:

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

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

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

NOTE 5 ISO/IEC 12207 contains specific criteria for verification activities that are dependent on the object of the verification
activity.

NOTE 6 The process may involve performance of techniques including peer reviews, formal proof and traceability analysis,
among othe[s:

5.2.15 SUP.5 Validation process
Basic process

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

O avalidation strategy will be developed and implemented;

O criterig for validation of all required work products will be identified;
O requirgd validation activities will be performed,;

O all identified problems will be resolved;

O evidence will be provided that the software work products.as developed are suitable for their intended yse;

O resultq of the validation activities will be made available to the customer and other involved organizations.
NOTE 1 This process is closely linked with performange 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 usé.

5.2.1.6 SUP.6 Joint review, process
Basic procgss

The purpoge of the Jointweview process is to maintain a common understanding with the customer of the progress
against thg objectives~of*the contract and what should be done to help ensure development of a progluct 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|ceviews will be held at predetermined milestones;

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

O 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 where performance of a project is governed by a form of
contract.
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NOTE 3 ISO/IEC 12207 contains specific requirements for project management reviews and for technical reviews.
5217 SUP.7 Audit Process
Basic process

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

O an audit strategy will be developed and implemented;

O aud

0 coni
con

O the

ts will be held at predetermined milestones;

pliance of selected software work products and/or services or processes with requirements,
ract will be determined according to the audit strategy;

conduct of audits by an appropriate independent party will be arranged;

O problems detected during an audit will be identified, communicated to those responsible for correg

and
NOTE 1

NOTE 2
activities

NOTE 3

5218

Basic prn

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

This process may be employed by any two parties, where one party\(auditing party) audits the software
pf another party (audited party).

ISO/IEC 12207 identifies specific software work products (and‘results of an activity) to be audited.

SUP.8 Problem resolution process

DCEeSs

The purpose of the Problem resolution process is te;ensure that all discovered problems are analyzed a

and that
0O the
resg

trends are recognized. As a result of spiccessful implementation of the process:

problem resolution activities will be identified to ensure that all discovered problems are an
Ived;

O proEIem reports will be prepared upon detection of problems (including non-conformances) in

pro
O am

NOTE
5.3 0rg

The Org

uct or activity;

echanism will be.provided for recognizing and acting on trends in problems identified.

The process.supports performance of the process attributes 2.1 and 2.2 in those instances where it is in

Anizational life cycle processes

Anizational life cycle  processes consist of two process categories:

plans and

tive action,

products or

hd resolved

alyzed and

a software

voked.

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 processes belonging to the Management process category are:

MAN.1 Management Process
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MAN.2 Project Management Process

MAN.3 Quality Management

MAN.4 Risk Management

5311

MAN.1 Management process

Basic process

ISO/IEC

The purpose of the Management process is to organize, monitor, and control the initiation and performance of any

processes
an effective

0 the adg

or functions within the organization to achieve their goals and the business goals of the organ
manner. As a result of successful implementation of the process:

tivities and tasks that must be performed to achieve the purpose of the process ©r,functio
ed;

sibility of achieving process goals with available resources and constraints will hé evaluated:;
ources and infrastructure required to perform the identified activities andtasks will be establishe

bs will be identified and tasks will be implemented;

perfornance of the defined activities and tasks will be monitored;

will be taken to modify the performance of the progess or function when performance deviates
ed activities and tasks or fails to achieve their goals;

sful achievement of the purpose of the pracéess or function will be demonstrated.

his process supports performance of the pracess attributes 2.1 and 2.2 in those instances where it is invg
MAN.2 Project management.process

5S

e of the Project management process is to identify, establish, coordinate and monitor activitig
Ces necessary for aproject to produce a product and/or service meeting the requirements. As a
implementation ofithe process:

ppe of the work for the project will be defined;

sibility_of-achieving the goals of the project with available resources and constraints will be evalu

ksand resources necessary to complete the work will be sized and estimated,;

roducts resulting from the process activities will be reviewed and results analyzed and evaluated;

zation in

h will be

from the

ked.

pS, tasks
result of

ated;

and monitored;

plans for execution of the project will be developed and implemented;

ss of the project will be monitored and reported;

taken when project targets are not achieved.

identifi
O the feg
O the reg
O activiti
O
O workp
O action

identifi
0  succes
NOTE 1
5.3.1.2
New proce
The purpos
and resour
successful
O thesc
O the fes
0 the tag
g
g
0 progre
g
NOTE

18

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

interfaces between elements in the project, and with other projects and organizational units, will be identified

actions to correct deviations from the plan and to prevent recurrence of problems identified in the project will be
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5.3.1.3 MAN.3 Quality management process
New process

The purpose of the Quality management process is to monitor the quality of the project's products and/or services
and to ensure that they satisfy the customer. The process involves establishing a focus on monitoring the quality of
product and process at both the project and organizational level. As a result of successful implementation of the
process:

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

O an gverall strategy will be developed to achieve the defined goals;

O identified quality control and assurance activities will be performed and their performance ¢onfirmed;
0 actdal performance against the quality goals will be monitored,;

O appfopriate action will be taken when quality goals are not achieved.

NOTE 1 | This process supports performance of the process attributes 4.1 and 4.2 inithose instances where it is igvoked.

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

5.3.14 MAN.4 Risk management process

New process

the life gycle of a project. The process involves estahblishing a focus on monitoring of risks at both the project and
organizgtional levels. As a result of successful implémentation of the process:

The pugé/ose of the Risk management process is to identify and mitigate the project risks continuously|[throughout
O the pcope of the risk management to be performed for the project will be determined;
O appfopriate 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 fisks will be analyzed'and the priority in which to apply resources to monitor these risks will be dgtermined;

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 appfopriate.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

5.3.2 Organization process category (ORG)

The Organization process category 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, help the
organization achieve its business goals. Although organizational operations in general have a much broader scope
than that of software process, software processes are implemented in a business context and, to be effective,
require an appropriate organizational environment. Taken together, these organizational processes:

O build organizational infrastructure;
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processes, advanced skills, quality code, good support tools);

make the organizational best practices available to the entire organization;

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
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
New procels
The purpose of the Organizational alignment process.is to ensure that the individuals in the organization
common vigion, culture and understanding of the business goals to empower them to function effectively.
business rie—engineering and Total Quality Management have a much broader scope than that of software
software process improvement occurs in a business context, to be successful, must address business gog
result of successful implementation of the process:
O avisiop, mission, goals and objectives for the business will be made known to all employees;
O everydne in the organization, understands their role in achieving the goals of the business and is
perforin that role.
NOTE 1 The process is.outside the scope of ISO/IEC 12207. Some reasons are:
— The igsue of overall business culture is beyond the scope of ISO/IEC 12207.
— The thiloring;process and the guidance on tailoring and relations between processes and organizations presen
ISO/IEC 22207 annexes address some of the issues related to the Organizational alignment process;

ISO/IEC

take advantage of the best of what is available (best practices) in any one part of the organization (effective

share a
Although
process,
Is. Asa

able to

ted in the

implicit and expected to be built into the contract for any specific project.

From the perspective of ISO/IEC 12207, the ramifications of implementation of the Organizational alignment process are

NOTE 2  This process supports performance of the process attributes 4.1 and 5.2 in those instances where it is invoked.
5.3.2.2 ORG.2 Improvement process
Basic process

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

20

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

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

5.3.2.3

ORG.2.1  Process establishment process

Component process of ORG.2 - Improvement process

The pur
softwareg
process

O ad
proc

0O the
with

O ast
nee

O info
mai

NOTE
5.3.2.4
Comporni
The pur
software

need for

O an

ess's applicability;

expected performance characteristics;

(s of the project;

ntained.
This process supports performance of the process attribute 3.1 in those instances where it is invoked.
ORG.2.2 Process assessment process

ent process of ORG.2 - Improvement process

continuous process improvement~ As a result of successful implementation of the process:

Irate and accessible assessment records will be kept and maintained;

inuingssuitability and effectiveness in light of assessment results.

SO(15504-3 defines an approach to the performance of this process.

O the
0O acc
O revi

con
NOTE
5.3.25

ORG.2.3 Process improvement process

Component process of ORG.2 - Improvement process

relative strengths add-weaknesses of the organization's standard software processes will be understood;

pose of the Process establishment process is to establish a suite of organizational processes for all
life cycle processes as they apply to its business activities. As a result of successful implemenﬂation of the
bfined and maintained standard set of processes will be established, along with an indicatipn of each
detailed tasks, activities and associated work products of the standard process’will be identifigd, together

rategy for tailoring the standard process for the product or service willlbe developed in accordance with the

mation and data related to the use of the standard process for specific projects will exist and be

bose of the Process assessment process is to determine the extent to which the organizationfs standard
processes contribute to the achievement of its business goals and to help the organization fqcus on the

bfficient and effective process' assessment method will exist to determine the current capability of the
organization and its processes to produce products and services consistent with its business goals;

bws of the,'erganization's standard processes will be carried out at appropriate intervals to gnsure their

The purpose of the Process improvement process is to continually improve the effectiveness and efficiency of the
processes used by the organization in line with the business need. As a result of successful implementation of the

process:

O changes to standard and defined processes will be made in a controlled way, with predictable results;
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organization;

changes in projects, and to determine technology advancement needs;

monit
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the organization will effect improvements to its processes through activities such as process assessment and

monitored software process improvement activities will be implemented in a coordinated manner across the

historical, technical and evaluation data will be analyzed and used to improve these processes, to recommend

quality cost data will be collected, maintained, and used to improve the organization's processes as a

ring :I!"fi\lif\}l, and to serve to establish the cast of prn\/nnfinn and resolution of prnhlnmc and non-

confor
NOTE 1
5.3.2.6
Extended [
The purpo]
individuals
group. As

O the ro

timely

trainin
assign

individ
proced

effecti
the wg

object

perforfnance feedback and to enhance performance.

NOTE 1
5.3.2.7
Basic proc

The purpog
the perforr

Mity in software products and services.

his process supports performance of the process attributes 5.1 and 5.2 in those instances where, itis’invo
ORG.3 Human resource management process

rocess

se of the Human resource management process is to provide the.Qrganization and projd
who possess skills and knowledge to perform their roles effectively and to work together as a
A result of successful implementation of the process:

es and skills required for the operations of the organizationCand the project will be identified
review of the organizational and project requirements;

j will be identified and conducted to ensure that all individuals have the skills required to perf
Iments, using mechanisms such as training strategie€s and materials;

als with the required skills and competencies Will be identified and recruited using mechanisms|
ures, or they will be trained as appropriate.toperform the organizational and project roles;

e interaction between individuals and groups will be supported,;
rk force will have the skills to share)information and coordinate their activities efficiently;

ve criteria will be defined against which group and individual performance can be monitored tg

his process supports-petformance of the process attribute 3.2 in those instances where it is invoked.
ORG.4 Infrastructure process
PSS

e of(the Infrastructure process is to maintain a stable and reliable infrastructure that is needed tg
nance of any other process. The infrastructure may include hardware, software, method

ked.

cts with
cohesive

through

brm their

such as

provide

support
s, tools,

techniques

. Standards, andfacitittes —for devetopment, operation, —or mainternarnce. —AS & resuttof—s

implementation of the process:

O

standards, tools and techniques;

g

equipment, cost, time and data integrity.

NOTE

22

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

ccessful

an infrastructure will be established that is consistent with and supportive of the applicable process procedures,

the infrastructure will meet all requirements for functionality, performance, safety, security, availability, space,
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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;

0O datarequired will be collected and analyzed;

O acqllection of historical data relating to process implementation will be established and maintained;

0 measurements will be used to support decisions and provide an objective basis for communication Hetween the
intefested parties.

NOTE 1 | The process supports performance of the process attributes 4.1 and 4.2 in those instances where it is invoked.
NOTE 2 | This process is closely linked to the Project management process (MAN.2).
5.3.2.9 ORG.6 Reuse process

New process

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

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

O a rquse infrastructure (e.g. networks, configuration management, repositories, etc.) will be established and
maintained.

6 Thg capability dimension

The capjability dimension of the reference model defines a measurement scale for the process capability of any
process| Process capability is-defined on a six point ordinal scale that enables capability to be assessg¢d from the
bottom qgf the scale, Incomplete , through to the top end of the scale, Optimizing . The scale representyg increasing
capability of the performed process from performance that is not capable of achieving its process outconpes through
to perfofmance that-s.¢apable of meeting relevant process and improvement goals that are explicitly derived from
the orggnization's™business goals. The scale therefore defines a well-defined route for improvement for each
individual process.

Within the\gapability dimension of the reference model, the measure of capability is based upon a set|of process
attributes (PA). Process attributes are used to determine whether a process has reached a given capability. Each
attribute measures a particular aspect of the process capability. The attributes are themselves measured on a
percentage scale and therefore provide a more detailed insight into the specific aspects of process capability
required to support process improvement and capability determination.

NOTE 1 Although this measurement model may be applied to both a basic process and any of its component processes,
there is no implied direct relationship between the capabilities of any of these processes. The preparation phase of an
assessment should determine which processes - basic or component - will be assessed. Guidance on this activity is contained
in ISO/IEC TR 15504-4.

NOTE 2 The term, “process outcome”, defined in Clause 5, is used extensively in Clause 6.
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6.1 Level O: Incomplete process

The proces

s 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 followi

6.2.1 PA

The extent
produce id¢

0 thesc
O workp

6.3 Level

The previo

adjusted) Ibased upon defined objectives.

The followi

6.3.1 PA

The extent
objectives.

0 the ob

resour
O the res
O the pe

6.3.2 PA

The extent
documente
O the red

the req

ng attribute of the process demaonstrates the achievement of this level:

1.1 Process performance attribute

entifiable output work products. As a result of full achievement of this attribute:
bpe of work to be performed and work products to be produced are understood;
roducts will be produced that support the achievement of the process outcoeimes;

D: Managed process

Lisly described Performed process now executes in a managed-fashion (planned, tracked, ver

ng attributes of the process demonstrate the achievement of this level:
2.1 Performance management attribute

to which the performance of the process isgnanaged to produce work products that meet thq
As a result of full achievement of this attribute:

jectives for the performance of the.grocess will be identified (e.g. quality, time-scale, cycle
ce usage);

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

2.2 Work product-management attribute

d, controlled and verified. As a result of full achievement of this attribute:

uirements’(functional and non-functional) of the specified work products of the process will be d4

ISO/IEC

to which the process achieves the process outcomes by transforming identifiable input) work products to

fied and

defined

ime and

[formance of the process ‘will be managed to produce work products that meet the defined objectives.

to which the performance of the process is managed to produce work products that are appropriately

efined;

uirements for the documentation and control of the work products will be defined;

U
0
U
U

the dependencies among the controlled work products will be identified;
work products will be appropriately identified and documented, and changes will be controlled.;

the work products will be verified and adjusted to meet the defined requirements.

6.4 Level 3: Established process

The previously described Managed process now performs using a defined process that is based upon software
engineering principles and capable of achieving its process outcomes.

The following attributes of the process demonstrate the achievement of this level:
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6.4.1 PA 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 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 execution of
the managed process;

0 performance of the process will be conducted in accordance with appropriately selected and/or tailored
standard process documentation;

0  histpricat process performarnce tata witrbe gathered o establistamnd Tefine 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.
6.4.2 PA 3.2 Process resource attribute

The extgnt to which the process draws upon suitable resources (e.g. human resources-and process inffastructure)
that is appropriately allocated to deploy the defined process. As a result of full achigvement of this attribute:

O rolep, responsibilities and competencies required for performing the processwill be identified and dofumented,;
0 the process infrastructure required for performing the process will be-identified and documented;
0 the fequired resources will be available, allocated and used to support the performance of the defined process.

6.5 Level 4: Predictable process

The previously described Established process now perforims ‘consistently within defined limits to achievelits process
outcomss.

The follgwing attributes of the process demonstraté.the achievement of this level:
6.5.1 PA 4.1 Measurement attribute

The extgnt to which product and process\goals and measures are used to ensure that performance of the process
supporty the achievement of the defined goals in support of the relevant business goals. As a rgsult of full
achievernent of this attribute:

O product and process goalsrand measures will be identified in line with relevant business goals;
O prquct and process measures will be collected to monitor the extent to which the defined goals are met;
O progess performance trends across the organization will be analyzed,;

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

6.5.2 PA%.2 Process control attribute

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

O suitable analysis and control techniques will be identified;

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

O process performance will be managed quantitatively.
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6.6 Level 5: Optimizing process
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The previously described Predictable process now dynamically changes and adapts to meet relevant current and

projected b

usiness goals effectively.

The following attributes of the process demonstrate the achievement of this level:

6.6.1 PA

5.1 Process change attribute

The extent to which changes to the definition, management and performance of the process are controlled to

produg

6.6.2 PA

The extent
the fulfilme

O
organi

the so
improy

an imq
the org
NOTE A
performance
clause 5. T

and the Est
5 illustrates

6.7 Rating
6.7.1

A process

the pragcess improvement goals for the process will be defingd’ that support the relevant business goa3

Process attribuyte rating scale

ctiveness of process change on the basis of actual performance will be evaluated against the
t and process goals and adjustments made as needed.

5.2 Continuous improvement attribute

to which changes to the process are identified and implemepted’'to ensure continuous improv
nt of the relevant business goals of the organization. As a result’of full achievement of this attriby

yation;
irces of real and potential problems will be identified;
ement opportunities will be identified;

lementation strategy will be established and deployed to achieve the process improvement goal
anization.

or a process to attain the attributes associated with capability levels 2 to 5 there is usually a dependen|
ne Managed level attributes(are' associated with the processes in the Management and Support process d

blished, Predictable and Optimizing level attributes with the processes in the Organization process cated
pxamples of suitable indicators to provide the objective evidence required to determine the attribute rating

process attributes

httribute represents a measurable characteristic of any process as defined above.

Is of the

process

defined

ement in
te:

s of the

S aCross

cy on the

of one or more of the processes in the Support, Management and Organization process categories @lefined in

ategories
ory. Part

D.

The rating

scale is a pnrnnnfngn scale from zero to one hundred pnrm:\nf that rnprnennfe the extent of achi

vement

of the attribute.

6.7.2

Process attribute rating scale calibration

The ordinal rating scale defined below shall be used to calibrate the levels of achievement of the defined capability
of the process attributes.

N No
0% to 15%

P Pa

26

t achieved:
- There is little or no evidence of achievement of the defined attribute in the assessed process.

rtially achieved:
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16% to 50% - There is evidence of a sound systematic approach to and achievement of the defined attribute in the
assessed process. Some aspects of achievement may be unpredictable.

L Largely achieved:

51% to 85% - There is evidence of a sound systematic approach to and significant achievement of the defined

he defined

| defined in

butput of an

5s attribute

ccording to

quoted for a

attribute in the assessed process. Performance of the process may vary in some areas or work units.

F Fully achieved:

86% to 100% - There is evidence of a complete and systematic approach to and full achievement of
attributelin the assessed process. No significant weaknesses exist across the defined organizational unit
6.7.3 Process attribute ratings

Each prgcess attribute assessed in an organizational unit, up to and including the highest capability leve
the assessment scope, shall be accorded a rating using the attribute scale defined above{

NOTE The set of process attribute ratings for a process forms the process profile for that process. The
assessment includes the set of process profiles for all assessed processes.

6.7.4 Referencing of process attribute ratings

Each process attribute rating shall be given a reference that records the process name and the proce
assessefl.

The identifier used shall enable the objective evidence used to determine the rating to be identified.
NOTE The ratings may be represented in any format, such{as a matrix or as part of a database, provigled that the
represenfation allows the identification of individual ratings according to this referencing scheme.

6.8 Progess capability level model

6.8.1 Achievement of process capability levels

The cappbility level achieved by a processyshall be derived from the attribute ratings for that process &
the procgss capability level model defined'in table 2.

NOTE The purpose of this requifement is to ensure uniformity of meaning when a process capability level is
process.

Table 2 — Capability level ratings

Scdle Process Attributes Rating
Level 1 Process Performance Largely or fully
Level 2 Process Performance Fully
Performance Marmagermert targety orfatty
Work Product Management Largely or fully
Level 3 Process Performance Fully
Performance Management Fully
Work Product Management Fully
Process Definition and Tailoring Largely or fully
Process Resource Largely or fully
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Table 2 — Capability level ratings  (continued)

Scale Process Attributes Rating
Level 4 Process Performance Fully
Performance Management Fully
Work Product Management Fully
Process Definition and Tailoring Fully
Process Resource Fully

© ISO/IEC

7 Comg

Process Measurement

Process Control

Largely or fully
Largely or fully

Level 5 Process Performance
Performance Management
Work Product Management
Process Definition and Tailoring
Process Resource

Process Measurement

Process Control

Process Change

Continuous Improvement

Fully
Fully
Fully
Fully
Fully,
Fully.
Fully
Largely or fully
Largely or fully

atibility with the reference model

7.1 Introdiiction

This part

assessmer
assessmer
order to clg

ISO/IEC TH

compatible

7.2 Model

A model s

bf ISO/IEC TR 15504 provides_ a, route for the harmonization or migration of models for|process
t with the reference model. . The requirements for compatibility enable comparison of outputs from
ts using different models and methods. This clause defines the requirements to be met by a model in

im compatibility with the feference model.

R 15504-5 contains-an ‘exemplar compatible model that meets the requirements of this claugse. The
exemplar model should be-taken as an example of the level of detail that is necessary within an operational
model to enahble reliable and repeatable performance of assessments.

puUrpose

all-be based on good software engineering and process management principles and be suitable for the

purpose of

assessing software process capability.

7.3 Model

scope

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

7.3.2 A model shall address all, or a continuous subset, of the levels (starting at level 1) of the capability
dimension of the reference model for all of the processes within its scope.

It would be permissible for a model, for example, to address solely level 1, or to address levels 1, 2 and 3, but it
would not be permissible to address levels 2 and 3 without level 1.
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7.3.3 A model shall declare its scope of coverage in the terms of both the process and capability dimensions of
the reference model.

7.4 Model elements and indicators

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

7.4.2 In the process dimension, the detailed elements of the model shall constitute a set of indicators of process

S.

performg

7.4.3
that focu

7.5 May

7.5.1
and prod

7.5.2

of covergge.

7.5.3
within th

7.5.4
within th

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

model.

7.6 Tramslation

A comp

compatilble model into a set of procéss attribute ratings for each reference model process directly g

assesse

nce that focus attention aon the effective implnmnnfntinn of processes fhrnllgh theirwork Inrnrhlr‘

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

ping

A model shall provide an explicit mapping from the fundamental elements of the model to the
ess attributes of the reference model.

The mapping shall be complete, clear and unambiguous and shall sulistantiate the declaration o
n the process dimension, the mapping shall include the mapping of the indicators of process p
b model to the purposes of the processes in the reference model.

n the capability dimension, the mapping shall includé‘the mapping of the indicators of proces
b model to the definitions of the process attributes indhe reference model.

htible model shall provide a formal and verifiable mechanism for converting data collected

0 as defined in 6.7 of this part-of ISO/IEC TR 15504, and in ISO/IEC TR 15504-3.

5 capability

processes

f the scope

erformance

5 capability

b reference

against the
r indirectly
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Annex A
(informative)
Mapping of ISO/IEC 12207 to the reference model
Table A.1 — 12207 to 15504 Mapping
12207 12207 Processes & activities 15504 15504 processes Type
5. Primary life cycle processes
5.1 Acquisition process Cus.1 Acquisition process basic
5.1.1 Initiation Cus.1.1 Acquisition preparation process component
5.1.2 Request-for-Proposal [-tender] CuUs.1.2 Supplier selection process componert
preparation
5.1.3 Contract preparation and update Cus.1.2 Supplier selection process componert
514 Supplier monitoring Cus.1.3 Supplier monitoring process component
5.1.5 Acceptance and completion Cus.14 Customiet acceptance process componernt
5.2 Supply process Cus.2 Supply process basic
5.2.1 Initiation Cus.2 Supply process basic
5.2.2 Preparation of response CuUs.2 Supply process basic
523 Contract cuys.2 Supply process basic
5.24 Planning Cus.2 Supply process basic
525 Execution and control Cus.2 Supply process basic
5.2.6 Review and evaluation Cus.2 Supply process basic
527 Delivery and completion Cus.2 Supply process basic
Cus.3 Requirements elicitation process new
5.3 Development process ENG.1 Development process basic
5.3.1 Process implementation ENG.1 Development process basic
53.2 System requirements analysis ENG.1.1 System requirements analysis and component
design process
533 System architectural design ENG.1.1 System requirements analysis and component
design process
5.3.4 Software requirements analysis ENG.1.2 Software requirements analysis component
process
5.3.5 Software architectural design ENG.1.3 Software design process component
5.3.6 Software detailed design ENG.1.3 Software design process component
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