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Foreword

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 collaborate in fields of mutual interest. Other international
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. In the field of information technology, ISO and IEC have established a joint technical committeg,
ECJTC1.

procedures used to develop this document and those intended for its further maintenance are
[ibed in the ISO/IEC Directives, Part 1. In particular the different approval criteria.needed for
ifferent types of document should be noted. This document was drafted in accordanee with the
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attemtion is drawn to the possibility that some of the elements of this document’imay be the subject
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itent rights. ISO and IEC shall not be held responsible for identifying any or all such patent
s. Details of any patent rights identified during the development of the'décument will be in the
duction and/or on the ISO list of patent declarations received (see wwinmiso.org/patents).

'rade name used in this document is information given for the cofivenience of users and does not
fitute an endorsement.

in explanation on the meaning of ISO specific terms and expressions related to conformity
sment, as well as information about ISO’s adherence<to“the WTO principles in the Technical
ers to Trade (TBT) see the following URL: Foreword <Supplementary information

fommittee responsible for this document is ISO/IEC JTC 1, Information technology, Subcommittee
Software and systems engineering.

first edition of ISO/IEC TR 29110-3-1 cancéls and replaces ISO/IEC TR 29110-3:2011, which has
technically revised.

ull list of parts of ISO/IEC 29110 is available here.
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Introduction

5(E)

Very Small Entities (VSEs) around the world are creating valuable products and services. For the
purpose of this International Standard, a Very Small Entity (VSE) is an enterprise, an organization, a

department, or a project having up to 25 people. Since many VSEs develop and/or maintain sy

stem

and software components used in systems, either as independent products or incorporated in larger

systems, a recognition of VSEs as suppliers of high quality products is required.

According to the Organization for Economic Co-operation and Development (OECD) SME
Entrepreneurship Outlook report (2005), “Small and Medium Enterprises (SMEs) constitute
dominant form of business organization in all countries world-wide, accounting for over|95 %

and
the
and

up to 99 % of the business population depending on country”. The challenge facing governments

and economies is to provide a business environment that supports the competitiveness of this
heterogeneous business population and that promotes a vibrant entrepreneurial culture.

From studies and surveys conducted, it is clear that the majority of International Standards d
address the needs of VSEs. Implementation of and conformance with these&tandards is difficult,
impossible. Consequently, VSEs have no, or very limited, ways to be recognized as entities that prd

arge

h not
f not
duce

quality systems/system elements including software in their domain._Therefore, VSEs are excluded

from some economic activities.

It has been found that VSEs find it difficult to relate Internatiémnal Standards to their business 1
and to justify the effort required to apply standards to their business practices. Most VSEs can n¢g
afford the resources, in terms of number of employees, expertise, budget, and time, nor do they

eeds
ither
Kee a

net benefit in establishing over-complex systems or software lifecycle processes. To address some of

these difficulties, a set of guides has been developed based on a set of VSE characteristics. The g
are based on subsets of appropriate standards processes, activities, tasks, and outcomes, referred
profiles. The purpose of a profile is to define a subset of International Standards relevant to the )
context; for example, processes, activities, tasks, and outcomes of ISO/IEC/IEEE 12207 for softy
and processes, activities, tasks, and outcormes of ISO/IEC/IEEE 15288 for systems; and inform
products (documentation) of ISO/IEC/IEEE 15289 for software and systems.

VSEs can achieve recognition threugh implementing a profile and by being audited ag
ISO/IEC 29110 specifications.

The ISO/IEC 29110 series of standards and technical reports can be applied at any phase of systd
software development within a lifecycle. This series of standards and technical reports is intend
be used by VSEs that doynot have experience or expertise in adapting/tailoring ISO/IEC/IEEE 1
or ISO/IEC/IEEE 15288 standards to the needs of a specific project. VSEs that have experti
adapting/tailoring ISO/IEC/IEEE 12207 or ISO/IEC/IEEE 15288 are encouraged to use those stang
instead of ISO/1E€)29110.

ISO/IEC 29110 is intended to be used with any lifecycle such as: waterfall, iterative, increme
evolutionaty, or agile.

ThedSO/IEC 29110 series, targeted by audience, has been developed to improve system or soft
and/or service quality, and process performance. See Table 1.
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Table 1 — ISO/IEC 29110 target audience

ISO/IEC 29110 Title Target audience

Part 1 Overview VSEs and their customers, assessors,
standards producers, tool vendors,
and methodology vendors

Part 2 Framework Profile producers, tool vendors, and
methodology vendors
Not intended for VSEs

Part 3 Assessment guide VSEs and their customers, assessors,
accreditation bodies

Part 4 Profile specifications |VSEs, customers, standards produc-
ers, tool vendors, and methodology
vendors

Part5 Management and engi- |VSEs and their customers

neering guide

If a new profile is needed, ISO/IEC 29110-4 and ISO/IEC TR 29110-5 can be developed with minimal
impdct to existing documents.

1S0/

EC TR 29110-1 defines the terms common to the ISO/IEC 2911(Csefies. It introduces processes,

lifecycle and standardization concepts, the taxonomy (catalogue) of ISO/IEC 29110 profiles, and

the |

SO/IEC 29110 series. It also introduces the characteristics and needs of a VSE, and clarifies the

rationale for specific profiles, documents, standards, and guides:

1S0/

EC 29110-2 introduces the concepts for systems and.software engineering profiles for VSEs. It

establishes the logic behind the definition and application of profiles. For standardized profiles, it

spec
dom

fies the elements common to all profiles (structur€/ requirements, conformance, assessment). For
hin-specific profiles (profiles that are not standardized and developed outside of the ISO process),

it prgvides general guidance adapted from the definition of standardized profiles.

1S0/

EC TR 29110-3 defines certification schemes, assessment guidelines, and compliance requirements

for process capability assessment (ISO/IEC 33xxx), conformity assessments (ISO/IEC 17xxx), and
self-3ssessments for process improvements. ISO/IEC TR 29110-3 also contains information that can

be u

seful to developers of certification and assessment methods and developers of certification and

assegsment tools. ISO/IEC TR 29410-3 is addressed to people who have direct involvement with the
asseg§sment process, e.g. the auditor, certification, and accreditation bodies, and the sponsor of the
audit, who need guidance on‘énsuring that the requirements for performing an audit have been met.

1SO/
subs

1S0/

EC 29110-4-m provides the specification for all profiles in one profile group that are based on
pts of appropriate-standards elements.

EC TR 29140-5-m-n provides a management and engineering guide for each profile in one

profile group.

The
spec

future~ISO/IEC TR 29110-6-x provides management and engineering guides not tied to a
fi¢ profile.

Figure 1 describes the International Standards (IS) and Technical Reports (TR) of ISO/IEC 29110 and
positions the parts within the framework of reference. Overview, assessment guide, management, and
engineering guide are available from ISO as freely available Technical Reports (TR). The Framework
document, profile specifications, and certification schemes are published as International Standards (IS).

Vi
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5(E)

Systems and software engineering — Lifecycle profiles for

Very Small Entities (VSEs) —
Part 3-1:

Assessment guide

1 Scope

1.1 Fields of application

This part of ISO/IEC 29110 defines the process assessment guidelines néeded to meet the puf
of defined Very Small Entity (VSE) profiles. It is applicable to all VSE profiles and is compatible
ISO/IEC 33002.

The possible uses of this part of ISO/IEC 29110 are as follows.

a) Assessment to evaluate the process capabilities. This is wheh an organization wants an assess
execution in order to obtain a process profile of the implemented processes.

b) Supplier’s capability assessment. This is when aecustomer asks for a third party to condu
assessment in order to obtain a process profile of the implemented process by the syste

pose

with

Inent

Ct an
m or

software development and maintenance supplier. The customer chooses the processes fo be

assessed depending on the services to be centracted.

1.2 Target audience

The target audience of this part of ISO/IEC 29110 is primarily those who perform process assessnpents

of VSEs. This part of ISO/IEC 29110 also contains information that can be useful to develope
assessment methods and assessment tools.

This part of ISO/IEC 29110 is addressed to people who have a direct relation with the assess
process based on the VSE profiles, e.g. the assessors and the sponsor of the assessment, who
guidance on ensuring that the requirements for performing an assessment have been met.

It is intended that-ISO/IEC TR 29110-1 and ISO/IEC 29110-2 be read first when initially exploring
profile documeénts.
2 Nermative references

Therfollowing documents, in whole or in part, are normatively referenced in this document an
indispensable for its application. For dated references, only the edition cited applies. For ung

rs of

ment
need

VSE

] are
lated
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ISO/IEC TR 29110-1, Software engineering — Lifecycle profiles for Very Small Entities (VSEs) — Part 1:

Overview

ISO/IEC 33001:2015, Information technology — Process assessment — Concepts and terminology

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC TR 29110-1, ISO/IEC 3
and the following apply.

© ISO/IEC 2015 - All rights reserved
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3.1

process quality
ability of a process to satisfy stated and implied stakeholder needs when used in a specified context

[SOURCE: ISO/IEC 33001:2015, 3.4.8]

3.2
proc

ess quality level

representation of the achieved level of 2 process r}nalify characteristic derived from the process

attri

bute ratings for an assessed process

[SOURCE: ISO/IEC 33001:2015, 3.4.9, modified]

3.3

orgahnizational profile

seto

Note
inter

4

4.1

Nond.

4.2
BP
PA
PAM

PRM

5 1

Thes|
IS0/

f process profiles defined in the ISO/IEC 29110- series

1 to entry: The profiles will conform to the organizational maturity levels that will correspond to the basic,
nediate, and advanced profiles (as defined in ISO/IEC 29110- series).

Conventions and abbreviated terms

Naming, diagramming, and definition conventions

Abbreviated terms
Base Practice
Process Attributes
Process Assessment Model

Process Reference Model

Process assessment framework

e guidelines apply to 'VSE process assessments. The assessment, as defined in this part of
EC 29110, has two purposes.

To evaluate the-process capability based on a two-dimensional assessment model containing a
ﬁrocess dimefision and the process quality dimension. The process dimension refers to the processes

efined in.each VSE profile which are provided by an external Process Reference Model (PRM).

The process quality dimension consists of a Process Measurement Framework comprising Process

Duality-Levels, their associated Process Attributes, and the rating scale.

ToZévaluate whether an organization fulfils the targeted VSE profile based on the evaluated

capabilities for the processes.

For an official recognition, the conformity assessments should be carried out following a process
assessment process satisfying the requirements of ISO/IEC 33002 and described in Clause 6. For
self-assessments emphasizing identification of process improvements, other approaches can be
applied (additional information can be found in other parts of ISO/IEC 29110 specifically dedicated
to self-assessment).

According to ISO/IEC 33001, a process assessment is a disciplined evaluation of an organizational unit’s
processes against a Process Assessment Model (PAM). In this context, the Process Assessment Model
consists of a subset of process purposes and outcomes of a Process Reference Model, and the process

2
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attributes, quality levels and rating scale that are defined in the correspondent Process Assessment
Model. A Process Reference Model is, for instance, ISO/IEC/IEEE 12207 and the applicable subset is
defined in a Specification of a profile, for instance, ISO/IEC 29110-4-1. The applied Process Assessment
Model needs to be conformant to ISO/IEC 33002. The result of a process assessment is represented as
a set of process attribute ratings, i.e. a process profile. Figure 2 illustrates the relevant documents and
data for a process applicable to VSE process assessment.

ISO/IEC 33002 ISO/IEC 29110-3-1
Process Process
Assessment > Assessment
Requirements Guidelines v
VSE Process
Process Profile
Assessment (Assessment
ISO/IEC 29110-3-1 result)
Annex A Y
Measurement
framework
ISO/IEC 29110-4-m ISO/IEC 29110 3-1 /
Profile ; Annex A
Specifications Process
Assessment Model

Process
Reference
Model

Figure 2(— Elements of VSE process assessment

ISO/IEC 33002 sets out the minimum requirements for performing a process assessment that enjsure
consistency and repeatability of the ratings. The requirements help to ensure that the process
assessment output is-self-consistent and provides evidence to substantiate the ratings and to verify
conformance with therequirements.

Self-assessments-are typically performed to identify process improvement opportunities or to ¢dheck
current status of the organization’s performance. Self-assessments in VSEs are outside the scope of this
part of ISQZIEC 29110.

6 VSE process assessment

oarfaorming an accacomant

y A | D
O T CTIoT g dairasSCISTIICIIT

6.1.1 Introduction

In performing a process assessment based on ISO/IEC 29110, the requirements expressed in
ISO/IEC 33002 are intended to be satisfied in full. This Clause provides additional guidance related
specifically to the process assessment in VSEs.

A process assessment is conducted according to a documented process that is capable of meeting
the process assessment purpose. The key elements of a documented assessment process are closely
tied to the requirements for performing an assessment, defined in ISO/IEC 33002. The documented

© ISO/IEC 2015 - All rights reserved 3
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asse
asse

ssment process is the set of instructions for conducting the process assessment. A documented
ssment process addresses the following aspects of the conduct of a process assessment:

incorporate as a minimum, the tasks defined in ISO/IEC 33002;

identify the classes of process assessment for which the documented assessment process can
be applied, and the nature and extent of tailoring associated with each class addressed by the
documented process;

efine the criteria for ensuring coverage for both the defined organizational scope and the defined
rocess scope for the assessment, in terms of the strategy for collecting and analysing data;

identify or define the approach to be taken in performing the generation of process attribute ratings,
including (where applicable) the aggregation of observations and/or characterisations ae5oss the
¢lements of the assessment.

6.1.2 Assessment inputs

Procgss assessment inputs as specified in ISO/IEC 33002:2015, 4.4 are to be defined. In conducting
process assessments of VSEs based on ISO/IEC 29110-4-m, the following issue§ are expected.

The process scope of the process assessment [ISO/IEC 33002:2015;'4.4.1 (d) (1, 2)] should be
dletermined by the target VSE Profile specified for the process assessjnent.

The organizational scope of the process assessment [ISO/IEG_33002:2015, 4.4.1 (d) (3)] should
e typically be the entire VSE; however, where the VSE depldys a small number of clearly distinct
rojects or functions, the scope can be limited to a single{project or function.

ndefiningthe processassessmentcontext[ISO/IEC33002:2015,4.4.1 (d) (4)],the processassessment
lan should take into account the VSE business and@ngineering context and be affordable for a VSE.

n defining the process assessment constraints{ISO/IEC 33002:2015, 4.4.1 (g)], the specific nature
fthe VSE should be explored to establish constraints on availability of resources or data that might
3ffect the reliability of the process assessment.

6.1.3 Roles and responsibilities

Typi
lead

Fally, the process assessment team for VSE process assessment process consists of at least one
assessor or a lead assessoftwith other assessors. The assessors should be familiar with the VSE

characteristics.

6.1.4 The assessmentprocess

The

hctivities to e performed will be determined by the chosen documented assessment process

tailored as necessary. The documented process for the process assessment of a VSE should address all
of the requiredactivities defined in ISO/IEC 33002:2015, 4.2.

Specific eoncerns of relevance to process assessment of VSEs include the following:

Planlthe assessment

Typi

cally, the schedule for process assessment of a VSE will need to take account of the availability

of key resources. The level of resources required for the process assessment should be determined
according to the resources available to the VSE.

Collect the data

The

strategy for data collection should take account of the nature of the work performed within the

VSE, and of the nature of the items of objective evidence that will typically be available. Often, process

asse

ssments in VSEs rely heavily on testimony from performers of the processes; however, to the best

© ISO/IEC 2015 - All rights reserved
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extent possible, the assessors should endeavour to obtain other supporting objective evidence drawn
from the VSE work products.

© ISO/IEC 2015 - All rights reserved 5
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Validate the data

The key issue in data validation in process assessment of a VSE is ensuring that the data collected is
representative of the normal operations of the enterprise.

Derive results

In conducting process attribute rating, the assessors should focus on the extent to which the evidence
obtained addresses the processes and process attributes being rated. The requirement for traceability

between the rating and the evidence employed [ISO/IEC 33002:2015, 4.2.1 e) 1)] is relevant here.
Report the assessment

The assessors should ensure that the report to the sponsor of the process assessment covers.the full
scope of the VSE Profile employed in the process assessment.

6.2 | Use of the assessment results
The process assessment results can be used to:

a) ¢valuate the process quality levels of an organization,

b) determine the improvement opportunities, in order to enhance the‘organization’s ability to meet
its business goals by improving efficiency and quality of its products‘and services. The findings can
e used as a base to perform the improvement plan,

c) Wenchmark the process quality levels with other organizations in the market, and

d) 4electa supplier based on the supplier’s quality level assessment.

6.3 | Achievement of a VSE Profile

This[subclause provides guidance on how to detérmine whether an organization fulfils a VSE Profile.
The fletermination is based on the evaluated. quality levels for the processes within each VSE Profile.
ISO/]EC 29110-4-m defines the conformance-requirements.

The fequirements for the profiles are-déefined in ISO/IEC 29110-4-m. The corresponding quality levels
to bg evaluated for each profile canbe derived from the respective parts of ISO/IEC 29110-4-m. At
minimum, all mandatory elements of the VSE profile, as defined in ISO/IEC 29110-4-m, need to be
cons]dered in the process assessment.

For dgxample, to achieve the)software basic profile, the assessed processes need to achieve quality level
one 3s defined in Annex. This means that the implemented process achieves its process purpose and
its defined outcomes:ZFor example, for VSE Generic basic profile for software, the applicable process
purposes are documented in ISO/IEC 29110-4-1 (Process Reference Model for the Basic Profile):

— IProject Mahagement process;

— $Yoftyvare Implementation process.

NOT D Raf, Madal ol o P2 ICQO/IEC 20110 4
i) TTOCCSS CTICT CTICC VIO T CTSar T iovwy co ot CommtamCu T 1097 TLG Z ST XU 1 111,

The related outcomes of the Process Reference Model are documented in Annex A (supported by
ISO/IEC 29110-5-m-n under the process specific Objectives). A detailed mapping of the profile process
elements to ISO/IEC/IEEE 15288, ISO/IEC/IEEE 12207, and other base standards are provided in
ISO/IEC 29110-4-m.

6 © ISO/IEC 2015 - All rights reserved
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6.4 Application of Process Assessment Models

Use of ISO/IEC 33004 compliant Process Assessment Model (PAM) ensures that the process assessment
results are comparable, reliable, and repeatable. The assessor should confirm that the applied PAM is
suitable for assessing the process capability in the context of VSEs.

The applied PAM should have a set of indicators that address the process purpose and outcomes, and
demonstrate the achievement of the required capability level.

[SO/IEC 29110-4-m Specifications for VSE profiles document a detailed mapping of process elenhents
between [SO/IEC 29110-5-m-n and the Process Reference Model in of ISO/IEC 29110-4-m, respectively.

A VSE specific PAM can be derived by selecting those process assessment indicators relevant tp the
corresponding process outcomes defined in ISO/IEC 29110-4-m. An exemplar Pro€ess Assessment
Model for the VSE Processes and profiles is provided in Annex A of this part of ISO/IEG 29110.

© ISO/IEC 2015 - All rights reserved 7
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Annex A
(informative)

Measurement framework and Process Assessment Model

A.1 | Introduction

This|Annex provides both the measurement framework and the Process Assessment andMaturity
Mod¢l for the evaluation of the process quality attributes of the processes defined in the ISQ/AEC 29110
seriegs for VSEs.

A.2 dets out the measurement framework that can be used in the assessment of proecess capability
and lorganizational profile for very small entities. The requirements for proeess capability and
orgahizational profile scales defined in this Annex form a structure which:

a) facilitates self-assessment,

b) provides a basis for use in process improvement and capability detefmination,

c) takes into account the context in which the assessed process,is implemented,

d) 1roduces a process capability scale,

e) s applicable across all application domains and mainlyfor a very small entities, and
f) ¢an provide an objective benchmark between organizations.

The requirements from ISO/IEC 33003 for measturement frameworks and ISO/IEC 33004 for maturity
models are embedded verbatim in the text A.2 Fespectively for compliance verification (see below A.2.9
and A.2.11). Those verbatim requirements ate enclosed in a box for ease identification.

A.3 grovides an example of a PAM foruse in performing a conformant assessment in accordance with
the requirements of ISO/IEC 33004,

An integral part of conducting-an assessment is to use a PAM constructed for that purpose, related
to a PRM and conformant with“the requirements defined in ISO/IEC 33002. ISO/IEC 33002 provides
a frgmework for process—assessment and sets out the minimum requirements for performing an
assegsment in order to énsture consistency and repeatability of the ratings.

the-capabili evels and prace 2 ibutes and the ra
supported with a set of indicators of process capability.

Used in this way, in conjunction with a documented process, consistent and repeatable ratings of
process capability will be possible.

This Process Assessment Model contains a set of indicators to be considered when interpreting the
intent of the PRM. These indicators can also be used when implementing a process improvement
program or to help evaluate and select an assessment model, method, methodology, or tools.

The PRM defined in ISO/IEC 29110-4-1 has been used as the basis for the PAM in this part of
ISO/IEC 29110.
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The Process Assessment Model embodies the core characteristics that could be expected of any PAM
consistent with ISO/IEC 33004.

Within A.3:

— A.3.4 provides a detailed description of the structure and key components of the PAM, which
includes two dimensions: a process dimension and a capability dimension; assessment indicators
are introduced in this Clause;

identify a PRM. The processes of the PRM are described in the PRM in terms of purpose and-outcpmes
and are grouped in three process categories. The PAM expands the PRM process definitions by
including a set of process performance indicators called base practices for each process;

— A.3.5 addresses the process dimension. It uses process definitions from ISO/IEC 29110-4P to

— A.3.5 addresses the capability dimension. It duplicates the definitions of the cdpability level$ and
process attributes from A.2 above and expands each of the process attributesithrough the inclfision
of a set of practices and work products indicators:

— A.3.6 provides selected characteristics for typical work products to assist the assessor in evalupting
the capability level of processes;

— A.3.7 provides a statement of compliancy of the PAM to the requirements defined in ISO/IEC 33004,
where these requirements are verbatim enclosed on a box fer'ease identification.

A.2 Measurement Framework for assessment.of process capability and
organizational profile for VSEs

A.2.1 Introduction

A.2 sets out the measurement framework thatean be used in the assessment of process capability and
organizational profile for VSEs.

The requirements for process capability and organizational profile scales defined in this part of
ISO/IEC 29110 form a structure which:

a) facilitates self-assessment;

b) provides a basis for use.in process improvement and capability determination,

c) takes into account the context in which the assessed process is implemented,

d) produces a precess capability scale,

e) isapplicable across all application domains and mainly for a very small entities, and

f) canprovide an objective benchmark between organizations.

A.2:2 Overview

The rnpnhi]ifv to pprfnrm a pracess to a QpP(‘ifi(‘ level of pprfnrmnnrp dpppndq on well-established

principles. A.2 sets out those principles that are common to all domains. The process capability
measurement framework described in this Annex is expressed in terms of a set of process attributes.
Each process attribute is defined in terms of a set of process attribute outcomes which can be evaluated
to indicate the extent of achievement of the process attribute. The process attributes are organized into
process capability levels, ranging from Incomplete (in which the process does not achieve its defined
process outcomes) to Performed (in which the process fulfils its purpose and outcomes).

The result of an assessment, using a PAM that incorporates this process measurement framework, will
be a set of process profiles - ratings of the achievement of the set of process attributes for each process
in the scope of the assessment. The result can also be expressed in terms of the capability level ratings
achieved for each process in the assessment scope. A capability level rating does not guarantee that an
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organization will perform its processes at any given process capability level, simply that it is capable of
performing its processes at that level.

A.2.3 Measurement Framework for processes for VSEs

This Clause defines a Measurement Framework for the assessment of process capability. The
Measurement Framework provides a schema for use in characterizing the capability of an implemented
process with respect to a PAM.

Withlin this process measurement framework, the measure of capability is based upon a set of Proces$
Attriputes (PA). Each attribute defines a measurable property of process capability. The extent of process
attribute achievement is characterized on a defined rating scale. The process capability level, for/an
assegsed process is derived from the set of process attribute ratings represented in the process-profile.

Althgugh process attributes are defined in such a way that they can be rated independently of one
another, this does not imply that there are no other relationships between them, e.g. the.achievement of
one pprocess attribute can be associated with the achievement of another process attiibute within the
process measurement framework.

A.2.4 Process capability levels and process attributes

Procgss capability is defined on a two-point ordinal scale that enables capability to be assessed from the
bottgm of the scale, Incomplete, through to the top end of the scale, Performed. The scale represents
incrgasing capability of the implemented process, from failing to achieve the process purpose through
to achieving the process purpose and outcomes.

Levell 0: Incomplete process

The process is not implemented, or fails to achieve its procéss purpose.

At thiis level there is little or no evidence of any systematic achievement of the process purpose.
Level ALPHA: Performed process

The [implemented process achieves its_process purpose. The following attribute of the process
demgnstrates the achievement of this level:

PA 1|Process performance attribute

The process performance attribute is a measure of the extent to which the process purpose is achieved.
As a fesult of full achievementof this attribute:

a) the process achieves-its defined outcomes.

A.2.5 Process attribute rating scale

Withlin this pfocess measurement framework, a process attribute is a measureable property of process
capapility, A-process attribute rating is a judgement of the degree of achievement of the process
attriputé for the assessed process.

A processattribute s measured using am ordinal scate as defimed betow:

N Not achieved:

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

There is some evidence of an approach to, and some achievement of, the defined process attribute in the
assessed process. Some aspects of achievement of the process attribute can be unpredictable.

L Largely achieved:
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There is evidence of a systematic approach to, and significant achievement of, the defined process
attribute in the assessed process. Some weaknesses related to this process attribute can exist in the
assessed process.

F Fully achieved:

There is evidence of a complete and systematic approach to, and full achievement of, the defined process
attribute in the assessed process. No significant weaknesses related to this process attribute exist in

the assessed process

The ordinal scale defined above shall be understood in terms of percentage achievement|of a
process attribute.

The corresponding percentages shall be the following:
N  Notachieved 0 % to < 15 % achievement;

P  Partially achieved > 15 % to < 50 % achievement;
L Largely achieved > 50 % to < 90 % achievement;
F

Fully achieved > 90 % to < 100 % achievement.

A.2.6 Process attribute rating method
A process outcome is the observable result of successful achievement of the process purpose.
A process attribute outcome is the observable result.ofachievement of a specified process attribute.

Process outcomes and process attribute outcomes can be characterized as an intermediate st¢p to
providing a process attribute rating.

When performing rating, the rating method employed shall be specified relevant to the clags of
assessment, that for VSE process assessiments is of R3 (as defined in ISO/IEC 33020), where: Prcess
attribute rating across assessed progéss instances shall be made without aggregation.

A.2.7 Process capability level model

The process capability level achieved by a process shall be derived from the process attribute ragtings
for that process according-to the process capability level model defined in Table A.1.

Table A.1 — Process capability level ratings

Scale Process Attributes Rating
Level ALPHA PA.1 Process Performance Fully

A.2:8~"A Measurement Framework for Organizational Profiles

This Clause defines a Measurement Framework for the assessment of organizational profile.

0 5 43 1 £31 3 | £ 130t s 1 ] £ 1 £i1 +l 1 t
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Organization, through to the Basic Profile. The scale represents the extent to which the organization
has explicitly and consistently performed its basic key processes.

The scale for organizational profile retains the semantic intent of the process Capability Levels that
are defined in subclauses above of A.2. The framework for process capability characterizes the ability
of a process to meet current or projected business goals; the framework of organizational profile
characterizes the extent to which an organization consistently implements sets of processes within a
defined scope. Thus, the two frameworks while consistent, characterize different attributes of separate
entities - the process and the organization. The Measurement Framework provides a schema for use in
characterizing the profile of an organization with respect to a specified PAM.
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Within this Measurement Framework, each level of Organizational Profile is characterized by the
demonstration of achievement of specified levels of Process Capability in process sets drawn from the
specified Process Assessment Model(s) (see A.3).

Processes in ISO/IEC 29110-4-1 can be categorized into one set based on its contributions to the
business goals of the organization. The set of fundamental processes that support the primary activities
of the organization is called the basic process set. Each organizational profile Level beyond level Basic

Part 7 Assessment of Organizational Maturity Part 2 Performing an Assessment
Organizational Select, Process Process
Maturity Structure Assessment 4 —|  Reference | _
Model Model [+ Model (s) Model (s)
Scope
Basic Process Set Process
(minimum, additional,
optional)
Extended Process
Sets (minimum, MeaSurément
additional, [l Arametvork | |
optional)
_| Measurement Caﬁ)ab'lhty
Framework evels
Process
Attributes
Maturity
Levels
ment ot Assesement of
Organizational > rocess
Maturity I\ Capability
process scope v
Set of Process
Profiles
Mfturllty Set of Process
R i_ve Capability
atings
determines Levels

NOTI Amended from ISO/IECER15504-7:2008.

Figure A.1 — Relationship between assessment of process capability and derivation of
Organizational Profile

Figure A.1 above\shows the relationship between the Organizational Profile Model and the specified
PAM(s) when,atilassessment of organizational profile is conducted. The key elements are the defined
components-of the relevant Process Reference Models and the Measurement Frameworks, shown in
Figure Acl\as nested boxes. These components are used to construct models supporting the assessment
of Prpcess Capability and Organizational Profile. The definition of the Organizational Profile Model scope

and thresetectiomof the basicamdextermded process setsare rade 1 thre contextof the Orgamizatiomat
Profile Model. Once the assessment has been planned employing an Organizational Profile Model based
upon one or more conformant Process Assessment Models, the assessment is performed using the
specified PAM(s) to obtain the set of process profiles. The process Capability Levels, derived from the
process profiles, are then transformed into an Organizational Profile Level rating according to the rules
for deriving Profile Levels from Capability Levels.

Organizational profile is expressed on a scale from Profile Level 0 (immature) through Basic Profile
Level aligned as follows.

Level 0 Organization- Immature
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The organization does not demonstrate effective implementation of its processes that are fundamental
to support the organization’s primary activities

At least one process in the basic process set is assessed at Capability Level 0.
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Basic organizational profile

The basic organizational profile is the implementation of one project, performing the processes
identified as belonging to the basic profile at level ALPHA. The organization demonstrates achievement
of the purpose of the processes that are fundamental to support the organization’s primary activities.

As aresult of achieving this level, the organization:

a) implements the processes required to support the organization’s primary activities;

b) performs sets of activities and tasks that achieve the purposes of these processes.

All processes in the basic process set are assessed at Capability Level ALPHA or higher.

A.2.9 Compliance verification of above Measurement framework requirements

This|Clause presents how the measurement framework presented above fulfils all régquirements for
a process measurement framework (defined in ISO/IEC 33003). Where text has been quoted from
ISO/IEC 33003, that text is enclosed in a box for ease of identification.

Congeptualization

A prpcess capability level is characterized by one or more process attributes, which are formative
meagures of the process capability. Process attributes are required in“order to construct the process
capapility. Process attributes are demonstrated by achievement of the process attribute outcomes,
which are reflective measures.

Process capability,
level

?

Formative measure

| Proeess attributes |

Reflective measure
Process attribute
outcomes

Figure A.2 =~ Formative and reflective measures of process capability

The [concept of process capability does not provide a measure of anything other than process
capapility formed by process attributes. For example, process capability does not infer anything about
orgahizationalpérformance.

e) A progcess measurement framework shall identify and address a single process quality characteris-
tic;

The measurement framework is defined for the single process quality characteristic of software quality.

f) A process quality characteristic in a process measurement framework shall be defined on the basis
of a multidimensional construct;

The process measurement framework is a construct comprised of one process attribute.

g) A process quality characteristic in a process measurement framework shall be defined as a set of
process attributes;
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The process measurement framework is a construct comprised of one process attribute.

h) Each process attribute shall define a property of the process quality characteristic;

The property defined by each process attribute is described in A.2.4.

i) Each process attribute that is not directly measurable shall be considered as a construct;

Each process attribute in this measurement framework is a construct and defined in A.2.4.

j) Process attributes in a process measurement framework shall be defined as either reflective or
formative;

The process attributes of this measurement framework are formative.

k) The process measurement framework shall document the policies and assumptions underlying|its
use and application;

The policies and assumptions underlying the use and applicationof this process measurement
framework are set outin A.2.1 and A.2.2.

Construct definition

1) The construct definition shall define the meaning of the’process quality characteristic and its pfo-
cess attributes in a process measurement framework;

The meaning of the process quality characteristic.and'its process attributes are given in A.2.4.

m) The construct definition shall clarify the specification of the process quality characteristic and its
process attributes as dimensions;

The specifications of the process quality characteristic and its process attributes are given in A.2.4.

n) The construct definition shall provide a guide for the operationalization of the process quality
characteristic and its process attributes;

Operationalization of thesprocess quality characteristic and its process attributes is given in A.2.4

0) The construct definition shall state the scales of composite measures such as categorical (e.g. a
series of ordinalvalues such as capability level) or numeric;

The scales of 6omposite measures in this measurement framework are given in A.2.5.

p) Atleast one of the process attributes shall comprise the achievement of the defined process puf
poseand process outcomes for the process; this is termed the process performance attribute;

The process performance attribute (PA 1) comprises the achievement of the defined process puipose

through achievement of the process outcomes for that process.

Operationalization

q) All process attributes shall be defined according to their construct specification;

The process attributes are defined in A.2.4; the descriptions follow a common approach, described in
A.2.3.

r) Achievement of process attributes shall be verifiable through objective evidence.
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In the process performance attribute, the achievement of process outcomes is demonstrable based on
objective evidence.

Construct specification examination

Construct specifications of the process quality characteristic and its associated process attributes
shall be examined through operationalization and with rationale.

EachrProcessAttribute s operatiomatized throughaset of base or derived measures depemding o the
class|of assessment (see A.2.6 and A.2.7).

Scorjfng process attributes

a) The process attributes shall be scored;

The @init of measurement is specified in A.2.5.

b) Almeasurement scale, i.e. nominal, ordinal, interval, or ratio, shall be defined farthe process attrib-
utes

The measurement scale for base measures are ordinal, defined in A.2.5.

c) Ameasurement method shall be identified that objectively assignsvalue to each measure.

The method for assigning a value to the measure of process capability is described in A.2.7.

Aggiegation

a) All aggregations required within the measurementframework shall be identified;

Aggregation methods are defined in A.2.6.

b) Aggregation methods shall be specified;

Aggriegation methods are defined in A.2:6.

c) Aggregation methods shall pe'statistically valid.

Ratignales for the validity-of aggregation methods in this international standard are given in A.2.6.

d) Apgregation methiods shall utilize consistent measurement scales;

Aggriegation methiods are defined in A.2.6.

e) Aggregation methods shall be consistent with the measurement framework policies and assump-
tions;
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Consistency with policies and assumptions and with the construct specifications is described in A.2.6.

Sensitivity analysis

a) Sensitivity analysis shall be performed for measurement scales of base and derived measures.

Sensitivity of the process capability scale was tested during the SPICE Trials (Jung 2001; SPICE Trials,
1999) as well as the Moprosoft experiences. The investigations included inter-rater agreement and
internal consistency, both of which were found to be acceptable. The possibility of increasing internal
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consistency was investigated by varying the four category scale to a three or two category scale by
combining either the middle two ratings [N, (P, L), F] or the outer two ratings [(N, P), (L, F)]. The current
four-category scale cannot be improved by reduction to a three- or two-category scale.

Sensitivity of process capability level ratings was investigated during the SPICE Trials and reported in the
Interim Report (SPICE Trials, 1998) as well as in the Moprosoft trials. Overall the investigation concluded
that distortion downward of the capability level rating had greater effect than distortion upwards, but
that guidance should be provided to assessors concerning the potential effects of distortion.

b) Sensitivity analysis shall be performed for aggregation methods.

Some sensitivity analysis data related to aggregation is available in the SPICE Trials rgpofts (§PICE
Trials, 1998); however, its relevance to the current approach is limited. The issue of aggregation] was
examined in detail during the development of the International Standard.

c) Sensitivity analysis shall be performed for weights, if applicable.

Weights are not used in this measurement framework so are not applicablé.
Requirements for the validity of process measurement frameworks

Reliability and validity

Process measurement frameworks shall state their reliabilityyand validity claims and how those
claims shall be investigated

Post hoc statistical analysis has been performed:\to validate process measurement framewprks.
Validation has been performed during the SPICE t¥ials conducted during standard development.

The measurement method and capability scale.were tested during the SPICE trials. There has be¢n no
change to the concepts of the measurement-scale that would invalidate the process capability scdle or
the findings of the trial.

Conformance clause of ISO/IEC 33003

A process measurement framework shall be in conformity with the requirements of this International
Standard

When data are available during trials and/or after the publication of a framework, rigorous statistical
analyses will be required for all the applicable requirements.

The results of such analyses are documented in the following references:

— H.-W. Jung, et al, “Findings from Phase 2 of the SPICE trials,” Software Process: Improvemen{ and
Practice, vol. 6, pp. 205-242, 2001.

— SPICE Trials (1999), SPICE Phase 2 Trials Final Report, ISO/IEC/]TC1/SC7/WG10
=" SPICE Trials (1998), SPICE Phase 2 Trials Interim Report, ISO/IEC/]TC1/SC7/WG10

A.2.10 Profile/Maturity Levels from Capability Levels for software processes in
ISO/IEC 29110-4-1 for VSEs

The profile levels (or Maturity levels) for the software processes within a VSE are defined in
ISO/IEC 29110-4-1. In the main content of this ISO/IEC 29110-3-1, both the scope of application and its
use with respect to a process quality characteristic associated with business success in the domain of
application are explained.
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Based on the Measurement Framework for assessment of process capability and organizational profile
for very small entities (VSEs) defined in A.2, the rating of Organizational Profile shall be derived from a
set of process profiles in the following manner:

a)

d)

e)

£)

g)

The

An assessment of process capability, compliant to the requirements of ISO/IEC 33002 and meeting
the requirements of A.2 shall be conducted.

The process scope of the assessment shall embrace all of the processes in the basic process sets

defined.in the selected ﬂrgani7:1finn:|| Profile Model

11 Process Attributes up to and including the highest relevant Capability Level shall be rated for-all
rocesses in the scope of the assessment.

rocess Capability Level Ratings shall be derived for all processes in the scope of the assessment
dccording to A.2.5 and A.2.6.

The Profile Level achieved by an organization shall be derived from the process ©Capability Level
fatings according to the following rule:

1) To achieve Organizational Basic Profile Level, all processes assigned to Basic profile shall
achieve process Capability Level ALPHA or higher.

brganizational profile achieved by a VSE shall be derived from the process attribute ratings for

each|process according to the organizational profile model defined in Table A.2.

A.2.

Table A.2 — Organizational profil€ ratings

Scale Process Process Process Attributes Rating
capability
BasicProfile| Project Management |ALPHA VSE Process Performance |F
Software ALPHA VSE Process Performance |F
Implementation

| 1 Compliance verification of the.Organizational Profile

This|Clause verifies how the defined‘Organizational Profile or Maturity Model meets the requirements
for conformance defined in ISO/IEC 33004. The Organizational Profile or Maturity Model can be used in
the performance of assessments that meet the requirements of ISO/IEC 33002. It can also be used as a
guid¢ for an Organizational Profile or Maturity Model developer.

For dase of reference, the-requirements from ISO/IEC 33004 are embedded verbatim in the text of this
Clause and that text is.enclosed in a box, for ease of identification.

They  should not be-construed as normative elements of this Annex.

Sincg this Organizational Profile or Maturity Model has been explicitly constructed to be an elaboration
of thp Process Assessment Model defined in A.3, the conformance claim is relatively simple. For other
mode¢ls, particularly ones with a different architecture, the demonstration of conformance can be
morddifficult

7.3.1 A maturity model shall document the community of interest of the maturity model and the
actions taken to achieve consensus within that community of interest:

a) the relevant community of interest shall be characterized or specified;
b) the extent of achievement of consensus shall be documented;

¢) if no actions taken to achieve consensus, a statement to this effect shall be documented.

18
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The Organizational Maturity Model is designed for the specific domain of the software industry, specific
for VSE organizations; as a part of an International Standard, the standardization process includes

approaches designed to achieve consensus within the community of interest.

7.3.2 The maturity model shall define:

a declaration of scope of application;

of application.

its use with respect to a process quality characteristic associated with business success in the domain

In above A.2.10, the scope of application and its use are declared.

7.3.3 A maturity model shall be based upon one or more specified process assessmefnit' models ttat
utilize a common process measurement framework for the specified process quality characteristif.

The Organizational Maturity Model is based upon A.2. The Process Assessment Model for software

processes for VSEs. Conformance of the PAM is demonstrated in A.3 below.

The Organizational Maturity Model contains all processes contained imISO/IEC 29110-4-1 and iy
These are assigned to basic process sets.

A2

The Organizational Maturity Model addresses all of the matuyity-levels defined in the measurement

framework.

7.3.4 Scale of organizational process maturity
A maturity model shall define an ordinal scale for organisational process maturity.
A maturity model shall specify a maturity level for'each point on the ordinal scale.

A maturity model shall specify a continuous sét-of maturity levels, representing increasing levels
organizational process maturity, starting at\the basic maturity level.

A maturity level shall be defined with aunique identification and description.

A maturity level shall be characteriZed by the demonstration of achievement of a set of process pr
file(s).

=)
[
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In above A.2.10, the maturity levels are declared.

7.3.5 Process descriptions

A set of processes from the specified process assessment model(s), that represent operations seen as
essential for achievement for the specified level of maturity, shall be selected and assigned to each
maturity level in the maturity model.

Basic process set

A set of processes, shall be selected from the specified process assessment model(s) that represent
opeifations seen as essential for business success in the domain. This set of processes shall be termed
the asic process set for the maturity model.

The pasic maturity level (maturity level 1) shall be represented by achievement of the processyperfor-
manfce attribute for all processes in the basic process set.

Extgnded process sets

Sets|of processes shall be selected from the specified process assessment model(s)forvall levels above
the basic level in the maturity model, that represent operations seen as essentialfor achievement

for the specified level of maturity. These shall be termed the extended processsets for the maturity
model.

Addjtional processes

A balsic or extended process set may include additional processes that:

are fequired for assessments with a particular scope of application; and

are ¢ptional depending on the particular circumstances of tie'organization.

A maturity model shall include specifications of the partictiilar circumstances for inclusion of any
addifional processes in the basic and extended processcsets.

In alove A.2.10, the process set is defined and.its uses are declared. The processes drawn from
ISO/IEC 29110-4-1 that constitute the basic process set are listed in Table A.2, along with their status
and the conditions under which they are to.be applied. No extended process set is defined for this
meagurement framework

The
allp

asic maturity level shall be represented by achievement of the process performance attribute for

7.3.<ERules for deriving maturity level from process quality level
ocesses in the basic process'set.

A maturity model shall definethe rules for deriving an organizational process maturity level rating
from the set of processrofiles that result from an assessment.

In above A.2.10, thé riiles for deriving maturity level from process quality level are defined.

A.3 | Exemiplar Process Assessment Model for VSEs

A.3.1CIntroduction

A.3 provides an example of a PAM for use in performing a conformant assessment in accordance with
the requirements of ISO/IEC 33004.

An integral part of conducting an assessment is to use a PAM constructed for that purpose, related
to a PRM and conformant with the requirements defined in ISO/IEC 33002. ISO/IEC 33002 provides
a framework for process assessment and sets out the minimum requirements for performing an
assessment in order to ensure consistency and repeatability of the ratings.
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A PRM cannot be used alone as the basis for conducting consistent and reliable assessments of process
capability since the level of detail is not sufficient. Therefore:

— thedescriptions of process purpose and process outcomes provided by the PRM need to be supported
with a comprehensive set of indicators of process performance, and

— the capability levels and process attributes and the rating scale defined in above A.2 need to be
supported with a set of indicators of process capability.

Used in this way, in conjunction with a documented process, consistent, and repeatable ratinhs of
process capability will be possible.

This Process Assessment Model contains a set of indicators to be considered when interpreting the
intent of the PRM. These indicators can also be used when implementing a process’ improvement
program or to help evaluate and select an assessment model, method, methodology érytools.

The PRM defined in ISO/IEC 29110-4-1 has been used as the basis for the Process Assessment Modlel in
this part of ISO/IEC 29110.

This PAM embodies the core characteristics that could be expected of any PAM consistent |with
ISO/IEC 33004.

Within A.3:

— A.3.4provides adetailed description of the structure and Key components of the process assessment
model, which includes two dimensions: a process dimehsion and a capability dimension; assessment
indicators are introduced in this Clause;

— A.3.5addresses the process dimension. It uses process definitions from ISO/IEC 29110-4-1 to iddntify
a PRM. The processes of the PRM are described in the PAM in terms of purpose and outcome$ and
are grouped in three process categories. Thie PAM expands the PRM process definitions by inclyding
a set of process performance indicators called base practices for each process;

— A.3.5 addresses the capability dimension. It duplicates the definitions of the capability level$ and
process attributes from A.1 abové and expands each of the process attributes through the inclyision
of a set of practices and work products indicators;

— A.3.6 provides selected chavacteristics for typical work products to assist the assessor in evalupting
the capability level of processes;

— A.3.7 provides a statement of compliancy of the PAM to the requirements defined in ISO/IEC 33004.

A.3.2 Scope
This A.3:

— defines a PAM that meets the requirements of ISO/IEC 33004 and that supports the performar]ce of
an‘assessment by providing indicators for guidance on the interpretation of the process purposes
and outcomes as defined in ISO/IEC 29110-4-1 (processes included in the Basic Profile for VSEd) and
the process attributes as defined in above A.2 (our MF);

— provides guidance, by example, on the definition and use of assessment indicators.

A PAM comprises a set of indicators of process performance and process capability. The indicators are
used as a basis for collecting the objective evidence that enables an assessor to assign ratings. The set
of indicators included in A.3 is intended to be an all-inclusive set and is it intended to be applicable in
its entirety.

The PAM in A.3 (this PAM) is directed at assessment sponsors and lead assessors who wish to
select a model, and associated documented process method, for assessment (for either capability
determination or process improvement). Additionally, it can be of use to developers of assessment
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models in the construction of their own model, by providing examples of good software engineering
and management practices.

Any PAM meeting the requirements defined in ISO/IEC 33004 concerning models for process assessment
may be used for assessment. Different models and methods can be needed to address differing business
needs. The assessment model in A.3 is provided as a model meeting all the requirements expressed in
ISO/IEC 33004.

the pPprocesses are defined in ISO/IEC 29110-4-1 (the PRM). In the other dimension, the capability
dimdnsion, a set of process attributes grouped into capability levels is@efined. The process attributes
provide the measurable characteristics of process capability.

Alpha

PM Sl

Figure A.3 — Bi-dimensional PAM for the software basic profile

The PRM and the capability dimension defined in A.2 cannot be used alone as the basis for conducting
reliaple and consistent assessments of ‘process capability since the level of detail provided is not
suffigient. The descriptions of processipurpose and outcomes in the PRM, and the process attribute
defirlitions in A.2, need to be supported with a comprehensive set of indicators of process performance
and process capability that are used for assessment performance.

The PAM defined in A.3 is conformant with the ISO/IEC 33004 requirements for a PAM, and can be used
as the basis for conducting-an assessment of software engineering process capability for VSEs.

A.3.4 Structure ofthe Process Assessment Model
This|Clause deseribes the detailed structure of the PAM and its key components.

This[PAM expands upon the PRM by adding the definition and use of assessment indicators. Assessment
indidgators\comprise indicators of process performance and process capability and are defined to
suppprtan assessor’s judgment of the performance and capability of an implemented process.

A.3.4.1 Processes

Figure A.4 lists the processes from ISO/IEC 29110-4-1 that are included in the process dimension of the
PAM.
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Proi
Statement of Work roject
Management

Software Software
Implementation Configuration

Figure A.4 — Process included in the software Basic prafile

A.3.4.2 Process dimension

For the process dimension, all the processes in Figure A.4 above“afe included within the pr
dimension of the PAM. Each process in the PAM is described in-terms of a purpose statement. T
statements contain the unique functional objectives of the process when performed in a parti
environment. A list of specific outcomes is associated with each of the process purpose statementg
list of expected positive results of the process performance.

Satisfying the purpose statements of a process représents the first step in building a level Al
process capability where the expected outcomes argobservable.

A.3.4.3 Capability dimension

For the capability dimension, the process€apability levels and process attributes are identical to {
defined in A.2, the Measurement Framework (MF).

Evolving process capability is expressed in the PAM in terms of process attributes grouped into capa

cess
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LPHA

hose

hility

levels. Process attributes aresfeatures of a process that can be evaluated on a scale of achieveinent,

providing a measure of the capability of the process. They are applicable to all processes. Each pr
attribute describes a facet\of the overall capability of managing and improving the effectivenes;
process in achieving its\purpose and contributing to the business goals of the organization.

A capability level is)a set of process attribute(s) that work together to provide a major enhance
in the capabilityto perform a process. The levels constitute a rational way of progressing thn
improvement.0Pthe capability of any process and are defined in A.2 (the MF).
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of a
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There are two capability levels, incorporating one process attribute:
Level 0: Incomplete process
The process is not implemented, or fails to achieve its process purpose.

At this level, there is little or no evidence of any systematic achievement of the process purpose.

Level Alpha: Performed process

The implemented process achieves its process purpose.

Withlin the PAM, the measure of capability is based upon the one process attributes (PA) defined in|A.2
(the MF). Process attributes are used to determine whether a process has reached a given capability.
Each|attribute measures a particular aspect of the process capability.

At edch level there is no ordering between the process attributes; each attribute addresses a specific
aspert of the capability level. The list of process attributes is shown in Table A.3 below)

Table A.3 — Capability levels and process attributes

Process Attribute ID | Capability Levels and Process Attributes

Level 0: Incomplete process

Level alpha: Performed process

PA.1 Process performance

The process attributes are evaluated on a four point ordinakscale of achievement, as defined in A.1 (the
MF).|They provide insight into the specific aspects of pregess capability required to support process
imprppvement and capability determination.

A.3.4.4 Assessment Indicators

The PAM is based on the principle that the capability of a process can be assessed by demonstrating the
achigvement of process attributes on thebasis of evidences related to assessment indicators.

Therk is one type of assessment indicators: process performance indicators, which apply exclusively to
capapility level ALPHA. These indicators are defined in A.2.

The process attributes in the_capability dimension have a set of process capability indicators that
provjde an indication of the\ektent of achievement of the attribute in the instantiated process. These
indidators concern significant activities, resources, or results associated with the achievement of the
attripute purpose by a‘process.

The process performance indicators are used to measure the degree of achievement of the process
perfgrmance attribute for the process assessed.

The procesSperformance indicators are the following:

— Bdse Practice (BP);

— Work Product (WP).

The performance of Base Practices (BPs) provides an indication of the extent of achievement of the
process purpose and process outcomes. Work Products (WPs) are either used or produced (or both),
when performing the process.
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CAPABILITY
Dimension
Level Alpha
4 Additional indicators for process
Level Alpha performance assessment based on
performance indicators:
- BP: Base practices
Level 0 - WP: Work products

PROCESS
/ Dimension

AN\

Figure A.5 — Assessment indicators

The process performance indicators definedin this PAM represent types of objective evidence that 1
be found in an instantiation of a process.and therefore could be used to judge achievement of capab

Figure A.5 shows how the assessment indicators are related to process performance.

A.3.4.5 Process Performanee Indicators

There are two types of process performance indicators; Base Practice (BP) indicators and Work Prg
(WP) indicators. Process performance indicators relate to individual processes defined in the pr
dimension of the process assessment model and are chosen to explicitly address the achievement ¢
defined process purpose.

Evidence of‘performance of the base practices, and the presence of work products with their exps
work product characteristics, provide objective evidence of the achievement of the purpose of the prdg

A basevpractice is an activity that addresses the purpose of a particular process. Consist
performing the base practices associated with a process will help the consistent achievement
purpose. A coherent set of base practices is associated with each process in the process dimension|

hight
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“how”. Implementing the base practices of a process should achieve the basic outcomes that reflect the
process purpose. Base practices represent 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. The performance of a process produces work products that are identifiable and usable
in achieving the purpose of the process. In this assessment model, each work product has a defined
set of example work product characteristics that may be used when reviewing the work product to
assess the effective performance of a process. Work product characteristics can be used to identify the

corresponding work product produced/used by the assessed organization.
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A.3.5 contains a complete description of the processes, including the base practices and the associated
work products.

A.3.6 contains a complete list of specific work products. An assessor would refer to the specific work
product when performing an assessment.

A.3.4.6 Measuring process capability

The
obtaln, or observe, in the performance of an assessment. The evidence obtained in the assessment,
throfigh observation of the implemented process, can be mapped onto the set of indicators to endble
corr¢lation between the implemented process and the processes defined in this assessment model.
Thesk indicators provide guidance for assessors in accumulating the necessary objective evidence to
suppprt judgments of capability. They are not intended to be regarded as a mandatory set of\checklists
to be followed.

An indicator is defined as an objective characteristic of a practice or work product ‘that supports the
judgment of the performance or capability of an implemented process. The assessmient indicators, and
theirjrelationship to process performance and process capability, are shown inFigure 6 below.

Assepsment indicators are used to confirm that certain practices were\performed, as shown by
observable evidence collected during an assessment. All such evidence comes either from the
exanjination of work products of the processes assessed, or from statements made by the performers
andrlqanagers of the processes.

The existence of base practices, work products, and work produe¢t characteristics, provide evidence of
the performance of the processes associated with them. Similarly, the existence of process capability
indidators provides evidence of process capability.

The pvidence obtained should be recorded in a form-that clearly relates to an associated indicator,
so tHat the support for the assessor’s judgment can'be readily confirmed or verified as required by
ISO/IEC 33002.

The putput from a process assessment is.a_set of process profiles, one for each process within the
scopg of the assessment. Each process profile consists of a set of the process attribute ratings for an
assegsed process. Each attribute rating.represents a judgment by the assessor of the extent to which the
attripute is achieved. To improve the-reliability and repeatability of the assessment, the judgments of
the assessor are based on a coherent'set of recorded objective evidences.

Alpha( Pxocess performance ———w—s p1.1 { Base practices

- Work products
> .
N L5 J&‘
X~
" Process Performance
Indicators

Figure A.6 — Relationship between assessment indicators and process capability

A.3.5 The process dimension and process performance indicators (level Alpha)

This Clause defines the processes and the process performance indicators, also known as the process
dimension, of the PAM. The processes in the process dimension can be directly mapped to the processes
defined in the Process Reference Model. It also includes the rules of assessment indicators identification.
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The processes are listed in A.3.4.

5(E)

The individual processes are described in terms of Process Name, Process Purpose, and Process

Outcomes as defined in ISO/IEC 29110-4-1 (PRM).
In addition, the process dimension of the PAM provides information in the form of the following:

a) a set of base practices for the process providing a definition of the tasks and activities need

ed to

accomplish the process purpose and fulfil the process outcomes; each base practice is explicitly

associated to a process outcome;

b) a number of input and output work products associated with each process and related-to o
more of its outcomes;

c) characteristics associated with each work product.

1€ or

The process purposes, outcomes, the base practices, and the work products, associated with the

processes are included in this Clause. The work product characteristics are contained in A.3.6. The
practices and work products constitute the set of indicators of process performance.

base

The associated work products listed in this Clause can be used when'réviewing potential input$ and

outputs of an organization’s process implementation.

The associated work products provide objective guidance for pofential inputs and outputs to loo
and objective evidence supporting the assessment of a particular process. A documented assess
process and assessor judgment is needed to ensure that ptocess context (application domain, bus

k for,
ment
ness

purpose, development methodology, size of the organjzation, etc.) is explicitly considered when yising

this information. This list should not be considered“as a checklist of what each organization
have but rather as an example and starting point.for-considering whether, given the context, the
products are necessary and contributing to the intended purpose of the process.

These work products are identified with their work product identifier number as used in A.3.6.

must
iwork

A nomenclature for assessment indicatons'is defined in order to identify them unambiguously and relate

them to the architecture of the model.)The nomenclature for base practices facilitate the identific
of the processes, the base practices-that belong to each process.

Each practice is assigned an identifier consisting of a multi-part alphanumeric code.

htion

Base practices used in thiisiexemplar assessment model provide a definition of the tasks and actiyities
needed to accomplish-the' process purpose and fulfill the process outcomes. A base practice is identified

with the following,sequence: PI.BPPN. Where the codes are the following:
— Pl process-identifier (2 letters) (e.g. PM for Project Management);

— BP thetext “BP” used to signify Base Practice.
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A.3.5.1 PM. Project Management

Table A.4 — Software project management process base practices indicators

Process ID

PM

Process Name

Project Management

Process Purpose

The purpose of the Project Management process is to establish and carry outin a systematic

4=l Lan) 1 il i H 1 dendas - . loaal 1l - adelad=l
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project’s Objectives in the expected quality, time and costs.

Proc

pss Outcomes

a) the scope of the work for the project shall be defined;

b) the tasks and resources necessary to complete the work shall be estimated (sched-
ule, effort, cost, duration);

c) planning for the execution of the project shall be developed according to\the scope
and the tasks defined;

d) asoftware version control strategy shall be developed;

e) planning shall be reviewed and agreed by the customer;

f) progress of the project against the planning shall be monitored and reported;
g) risks shall be identified and monitored during the conduict of the project;

h) changes shall be addressed, analysed and evaluated-for cost, schedule and technical
impact;

i) relevantitems of software configuration shall be identified and controlled including
their storage, baseline, handling, and modifications;

j) releases of items shall be controlled and*made available to relevant stakeholders;
k) product shall be completed and deljvered to the customer as planning;

1) meetings with the work team.and the customer shall be held to guarantee that work
done complies with the projectrequirements and planning ;

m) agreements resulting ffom meetings shall be registered and tracked;

n) actions to correctplanning problems and unachieved targets (schedule, effort, cost,
duration) shall be taken;

0) project closureshall be performed to get the customer acceptance;

Base

Practice

PM.BP1 Review the Statement of Work [Outcome: a]

PM.BP2Define with the Customer the Delivery Instructions of each one of the Deliverables
specifiedin the Statement of Work. [Outcome: e]

PVMEBP3 Identify the specific Tasks to be performed in order to produce the Deliverables
and their Software Components identified in the Statement of Work. Include Tasks in the
Sl process along with verification, validation, and reviews with Customer and Work Team
Tasks to ensure the quality of work products. Identify the Tasks to perform the Delivery
Instructions. Document the Tasks. [Outcome: b]

PM.BP4 Establish the Estimated Duration to perform each task. [Outcome: b]

PM.BP5 Identify and document the Resources: human, material, equipment, and tools,

standarde includinatho roauirad training ofthgo
StaRadraSHcdeRgthereqirea v R g-oHehe

Work Team to perform the project. Include in the schedule the dates when Resources and
training will be needed. [Outcome: b]

PM.BP6 Establish the Composition of Work Team assigning roles and responsibilities
according to the Resources. [Outcome: b]
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Table A.4 (continued)

Process ID

PM

PM.BP7 Assign estimated start and completion dates to each one of the Tasks in order
to create the Schedule of the Project Tasks taking into account the assigned Resources,
sequence and dependency of the Tasks. [Outcome: b]

PM.BP8 Calculate and document the project Estimated Effort and Cost. [Outcome: b]
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PM.BP10 Document the Version Control Strategy in the Project Plan. [Outcome: d]

PM.BP11 Generate the Project Plan integrating the elements previously identified and
documented. [Outcome: c]

PM.BP12 Include Product Description, Scope, Objectives, and Deliverables in the Prjoject
Plan. [Outcome: c]

PM.BP13 Verify and obtain approval of the Project Plan. Verify thatall Project Plan elements
are viable and consistent. The results found are documentedin & Verification Resulty and
corrections are made until the document is approved by RM:. [Outcome: c]

PM.BP14 Review and accept the Project Plan. Customerreviews and accepts the Project|Plan,
making sure that the Project Plan elements match with(the Statement of Work. [Outcorhe: €]

PM.BP15 Establish the Project Repository usingthe/Version Control Strategy. [Outconpe: d]

PM.BP16 Monitor the Project Plan execution and record actual data in Progress Status
Record. [Outcome: €]

PM.BP17 Analyse and evaluate the Change Request for cost, schedule and technical impact.
The Change Request can be initiatedexternally by the Customer or internally by the Work
Team. Update the Project Plan, if:the accepted change does not affect agreements|with
Customer. Change Request, which affects those agreements, needs to be negotiatg¢d by
both parties (see PM.2.4) [Qutéome: h]

PM.BP18 Conduct revisien meetings with the Work Team, identify problems, review risk
status, record agreements, and track them to closure. [Outcome: 1, m]

PM.BP19 Conductirevision meetings with the Customer, record agreements and track them
to closure. Change Request initiated by Customer or initiated by Work Team, which afffects
the Customef; needs to be negotiated to reach acceptance of both parties. If necegsary,
update the Project Plan according to new agreement with Customer. [Outcome: 1, m]

PM.BR20 Perform backup according to the Version Control Strategy. [Outcome: i]

PM.BP21 Perform Project Repository recovery using the Project Repository Backpp, if
nécessary. [Outcome: i]

PM.BP22 Evaluate project progress with respect to the Project Plan, comparing:
— actual Tasks against planned Tasks;

— actual results against established project Objectives;

— actual resource allocation against planned Resources;

— actual cost against budget estimates;

— actual time against planned schedule;

— actual risk against previously identified.
[Outcome: e]

PM.BP23 Establish actions to correct deviations or problems and identified risks concern-
ing the accomplishment of the plan, as needed, document them in Correction Register and
track them to closure.

[Outcome: n]

PM.BP24 Identify changes to requirements and/or Project Plan to address major deviations,
potential risks or problems concerning the accomplishment of the plan, document them in
Change Request and track them to closure. [Outcome: h, i]
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Table A.4 (continued)

Process ID

PM

PM.BP25 Formalize the completion of the project according to the Delivery Instructions
established in the Project Plan, providing acceptance support and getting the Acceptance
Record signed. [Outcome: 0]

PM.BP26 Update Project Repository. [Outcome: i, j]
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A.3.5

Table A.5 — Software project management process work products indicators

Work Products
Inputs Outputs
1 Acceptance Record [Outcome: 0]
2 Change Request [Outcome: i, h] 2 Change Request [Outcome: g, h, i; m]}
3 Correction register [Outcome: I, m] 3 Correction register [Outcome: n]
4 Delivery instructions [Outcome: k] 4 Delivery instructions [Outcome: a]

6 Meeting Record [Outcome: e, |, m]

1, m, n]

7 Project status record [Outcome: e, h, i,|7 Project status record’[Outcome: €]

8 Project Plan [Outcome: d, e, g,1,k, 1, m, 0] |8 Project Plan{Outcome: b, c, e, g, i, |, m]

9 Project Repository [Outcome: K| 9 Project Repository [Outcome: d, j]

10 Projéct repository backup [Outcome: i]

14 Software Configuration [Outcome:k, o] | 14.Software Configuration [Outcome: g, j]

16 Statement of Work [Outcome: a, b]

20 Verification results [Outcome: e]

22 Version control strategy [Outcomeéc, d,j] |22 Version control strategy [Outcome: d]

.2 SL Software Implementation

Table A.6 — Software Implementation process base practices indicators

Procpss ID SI
Procgss Name Software Implementation
Procpss Purpose The purpose of the Software Implementation process is the systematic performance of

the analysis, design, construction, integration, and tests activities for new or modified
software products according to the specified requirements.
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Table A.6 (continued)

Process ID

SI

Process Outcomes

a) software requirements shall be defined;
b) software requirements shall be analysed for correctness and testability;
c) software requirements shall be agreed by the customer;

d) software requirements shall be baselined and communicated to work team and

customer;

e) software architectural and detailed design shall be developed and baselined;

f) software architectural and detailed design shall describe the software,componepts

and their internal and external interfaces;
g) software components defined by the detailed design shall be produced;

h) unit test shall be performed to verify the consistency with requirements and the
detailed design;

i) software shall be produced by integrating software ceinponents;
j) software shall be tested and verified, the results shallbe recorded;

k) consistency and traceability between software requirements, software architec
tural, software detailed design and software components shall be established;

Ay~

1) defects identified in reviews, traceability<analysis, tests and verifications shall b
corrected;

m) software configuration shall be iftegrated, baselined and stored in the project
repository;

Base Practice

SI.BP1 Document or update théRequirements Specification.

Identify and consult information sources (Customer, users, previous systems, docu-
ments, etc.) in order to get hew requirements. Analyse the identified requirements t
determinate the Scope-and feasibility.

o

Generate or updatethe Requirements Specification [Outcome: a, b]

SI.BP2 Verify.and-obtain approval of the Requirements Specification.

Verify the-correctness and testability of the Requirements Specification and its congist-
ency with-the Product Description. Additionally, review that requirements are complete,
unambiguous, and not contradictory. The results found are documented in a Verification

Results and corrections are made until the document is approved by AN. If significapt

changes were needed, initiate a Change Request. [Outcome: b]

SI.BP3 Validate and obtain approval of the Requirements Specification

Validate that Requirements Specification satisfies needs and agreed upon expectatipns,
including the user interface usability. The results found are documented in a Validafion
Results and corrections are made until the document is approved by the CUS. [Outcgme:

]

SI.BP4 Incorporate the requirements specification to the software configuration in the

baseline [Outcome: d]

SI.BP5 Document or update the Software Design.

Analyse the Requirements Specification to generate the architectural design, its

arrangement in subsystems and Software Components defining the internal and exter-

nal interfaces. Describe in detail, the appearance and the behaviour of the interface,
based on the Requirements Specification in a way that Resources for its implementa-

tion can be foreseen. Provide the detail of Software Components and their interfaces to

allow the construction in an evident way. Generate or update the Traceability Record.
[Outcome: ¢, f, k]

SI.BP6 Verify and obtain approval of the Software Design.
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Table A.6 (continued)

Process ID

SI

Verify correctness of Software Design documentation, its feasibility and consistency
with their Requirement Specification. Verify that the Traceability Record contains the
adequate relationships between requirements and the Software Design elements. The
results found are documented in a Verification Results and corrections are made until
the document is approved by DES. If significant changes were needed, initiate a Change
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SI.BP7 Establish or update Test Cases and Test Procedures for integration testing based
on Requirements Specification and Software Design. Customer provides testing data; if
needed. [Outcome: j]

SI.BP8 Verify and obtain approval of the Test Cases and Test Procedures. Verify ¢on-
sistency among Requirements Specification, Software Design and Test Cases.and Test
Procedures. The results found are documented in a Verification Results and corrections
are made until the document is approved. [Outcome: j]

SI.B9 Update the Traceability Record incorporating the Test Casesdnd Test Procedures.
[Outcome: j, k]

SI.LBP10 Incorporate the Software Design, and Traceability Récord to the Software Con-
figuration as part of the baseline. Incorporate the Test Cases, dnd Test Procedures to the
Project Repository. [Outcome: k, m]

SI.LBP11 Construct or update Software Components based on the detailed part of the
Software Design. [Outcome: g|

SI.LBP12 Design or update unit test cases and dpply them to verify that the Software
Components implements the detailed part 6fthe Software Design. [Outcome: h]

SI.BP13 Correct the defects found until successful unit test (reaching exit criteria) is
achieved. [Outcome: h]

SI.BP14 Update the Traceability Récord incorporating Software Components con-
structed or modified. [Outcome:k]

SI.BP15 Incorporate Software'Components and Traceability Record to the Software
Configuration as part of.ithe baseline. [Outcome: k, m]

SI.BP16 Integrates the,Software using Software Components and updates Test Cases and
Test Procedures forintegration testing, as needed. [Outcome: i, j

SI.BP17 Perform.Software tests using Test Cases and Test Procedures for integration
and documént results in Test Report. [Outcome: j]

SI.BP18 Correct the defects found and perform regression test until exit criteria is
achieved. [Outcome: 1]

SEBP19 Updates the Traceability Record, if appropriate. [Outcome: k]

S1.BP20 Incorporate the Test Cases and Test Procedures, Software, Traceability Record,
Test Report to the Software Configuration as part of the baseline. [Outcome: m]

SI.BP21 Document the Maintenance Documentation or update the current one. [Out-
come: m]

SI.BP22 Verify and obtain approval of the Maintenance Documentation.

Verify consistency of Maintenance DoCUMmentation with Soitware Contiguration. 11e
results found are documented in a Verification Results and corrections are made until
the document is approved. [Outcome: m]

SI.BP23 Incorporate the Maintenance Documentation as baseline for the Software Con-
figuration. [Outcome: m]
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Table A.7 — Software Implementation process work products indicators

ISO/IEC TR 29110-3-1:2015(E)

Work Products

Inputs

Outputs

2 Change Request [Outcome: b, f]

5 Maintenance Documentation [Outcome: m]

8 Project Plan [Outcome: a, b]

11 Requirements Specification [Outcome:
b,c,d, e fj, Kkl

11 Requirements Specification [Outcome:
a, b, c]

12 Software [Outcome: j, Kk, 1, m]

12 Software [Outcome: i, j, 1]

13 Software components [Outcome: h,
j, k, m]

13 Software components [Outcome: g, ‘h}

14 Software Configuration [Outcome: m]

14 Software Configuration [Outceme: d, k, m]

15 Software Design [Outcome: g, j, k, m]

15 Software Design [Outcome:!é€, f]

17 Test cases and test procedures [Out-
come: j, 1, m]

17 Test cases and test procédures [Outcome: j]

18 Test report [Outcome: I, m]

18 Test report [Outeome: j, 1]

19 Traceability Record [Outcome: g, j, k, I, m]

19 TraceabilityzRecord [Outcome: k]

20 Verification results [Outcome: b, f, j, m]

21 Validation results [Outcome: c]

A.3.6 Work product characteristics

Work product characteristics listed in A.3.6 cangbe used when reviewing potential inputs and ou

[puts

of process implementation. The characteristics are provided as guidance for the attributes to look for,
in a particular sample work product, to_provide objective evidence supporting the assessment of a

particular process. A documented process-and assessor judgment is needed to ensure that the pr

cess

context (application domain, business, purpose, development methodology, size of the organizgtion,

etc.) is considered when using this information. Work products and their characteristics shou

d be

considered as a starting point fof considering whether, given the context, they are contributing tp the
intended purpose of the procéss, not as a check-list of what every organization must have.

Table A.8 — Work product identification

WP ID

WP Name

WP Characteristics

Acceptance record

Documents the Customer acceptance of the Deliverables of the project. It can Have
the following characteristics:

— record of the receipt of the delivery;
— identifies the date received;
— identifies the delivered elements;

— records the verification of any Customer acceptance criteria defined;

— identifies any open issues (if applicable);— signed by receiving Customer.

Change request

— Impacted system(s);

Identifies a Software, or documentation problem or desired improvement, and
requests modifications. It can have the following characteristics:

— Identifies purpose of change;
— Identifies request status (new, accepted, rejected);

— Identifies requester contact information;

— Impact to operations of existing system(s) defined;
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