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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 organizations, governmental and non-governmental, in liaison with ISO and IEC, also
take part in the work.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Very Small Entities (VSEs) around the world are creating valuable products and services. For the

purpose

of the ISO/IEC 29110 series, 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 system
and software components used in systems, either as independent products or incorporated in larger

systems,

recognition of VSEs as suppliers of high quality products is required.

According to the Organization for Economic Co-operation and Development (OECD) SME and
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heurship are essential drivers of economic and social well-being. Representing 99 %-of all
s, generating about 60 % of employment and totalling between 50 % and 60 % of value added
CD area’. The challenge facing OECD governments is to provide a business environment thfat
the competitiveness of this large heterogeneous business population and that promotes a
htrepreneurial culture.

dies and surveys conducted, it is clear that the majority of International Standards do
he needs of VSEs. Implementation of and conformance with these standards is difficult, if

5tify the effort required to apply standards to their busihess practices. Most VSEs can neit
e resources, in terms of number of employees, expertise, budget and time, nor do they sed a
it in establishing over-complex systems or software life cycle processes. To address some |of
ficulties, a set of guides has been developed based.on a set of VSE characteristics. The guides
| on subsets of appropriate standards processes, activities, tasks, and outcomes, referred to ps
[he purpose of a profile is to define a subset.of International Standards relevant to the VSHs
for example, processes, activities, tasks, and outcomes of ISO/IEC/IEEE 12207 for software;
5, activities, tasks, and outcomes of ISO/IEC/IEEE 15288 for systems; information produdts
tation) of ISO/IEC/IEEE 15289 for seftware and systems.

n achieve recognition through “implementing a profile and by being audited agairst
9110 specifications.

EC 29110 series of standards and technical reports can be applied at any phase of system pr
development within a life cycle. This series is intended to be used by VSEs that do not haye
Ce or expertise in adapting/tailoring ISO/IEC/IEEE 12207 or ISO/IEC/IEEE 15288 standarfls
bds of a specific project. VSEs that have expertise in adapting/tailoring ISO/IEC/IEEE 12207 pr
[EEE 15288 are.ehcouraged to use those standards instead of the ISO/IEC 29110 series.

[EC 29110~series is intended to be used with any lifecycle such as waterfall, iterative,
tal, evolutionary or agile.

componel

inthe context of the ISO/IEC 29110 series, are typically composed of hardware and software
ts

The 1S0/

IEC 29110 series, targeted by audience, has been developed to improve system or software

and/or service quality, and process performance. See Table 1.

Vi
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Table 1 — ISO/IEC 29110 target audience

ISO/IEC 29110 Title Target audience
ISO/IEC/TR 29110-1 Overview VSEs and their customers, assessors,
standards producers, tool vendors and
methodology vendors.
ISO/IEC 29110-2 Framework for profile prepa- |Profile producers, tool vendors and
ration methadolaogv vendars
Not intended for VSEs.
ISO/IEC 29110-3 Certification and assessment |[VSEs and their customers, assé€ssers,
guidance accreditation bodies.
ISO/IEC 29110-4 Profile specifications VSEs, customers, standards producery,

tool vendors and methodology vendor

ISO/IEC/TR 29110-5 |Management, engineering and |VSEs and their customers.
service delivery guides

12}

ISO/IEC 29110-6 Management and engineering |VSEs and theix customers.
guides not tied to a specific
profile

ISO/IEC/TR 29110-7  |Specific profile guidelines VSEs,and their customers.

If|]a new profile is needed, ISO/IEC 29110-4 and ISO/IEC/TR 29110-5 and ISO/IEC 2911046 and or
[SO/IEC/TR 29110-7 ISO/IEC/TR 29110-5 can be developed with minimal impact to existing dgcuments.

lifecycle and standardization concepts, the taxonomy (catalogue) of ISO/IEC 29110 profiles and
the ISO/IEC 29110 series. It also introduces the' characteristics and needs of a VSE, and clafifies the
rgtionale for specific profiles, documents, standards and guides.

[SO/IEC/TR 29110-1 defines the terms common tg'the ISO/IEC 29110 series. It introduces %‘ocesses,

[SO/IEC 29110-2 introduces the concepts for systems and software engineering profiles for VSEs. It
edqtablishes the logic behind the definition and application of profiles. For standardized pfofiles, it
specifies the elements common to all profiles (structure, requirements, conformance, assessment). For
process),

irements
process
opers of
nt tools.
cess, e.g.
dance on

based on

ISO/IEC/TR 29110-5-m-n provides management, engineering and service delivery guides for the
profiles in a profile group.

ISO/IEC 29110-6-m provides the specification for specific profiles that are based on subsets of
appropriate standards elements.

ISO/IEC/TR 29110-7-x provides a guide for each profile in the specific profile group.

This document defines the process assessment guidelines needed to meet the purpose of defined VSE
profiles. It is applicable to all VSE profiles and is compatible with ISO/IEC 33002.
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Figure 1 describes the ISO/IEC 29110 series of International Standards (IS) and Technical Reports (TR)
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).

29110 Overview (TR) (29110-1)

29110 Profiles (IS)
Eramework and Taxonomy(29110-2)

Q
Specifications of Generic Profiles (29110-4) <'§1/
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%O Figure 1 — The ISO/IEC 29110 series
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Systems and software engineering — Lifecycle profiles for
Very Small Entities (VSEs) —

P

art 3-1:

Process assessment guidelines

1

1

py

a)

b)

1

This document defines the process assessment guidelines needed to meetthe purpose of def

The possible uses of this document are as follows.

Scope

1 Fields of application

ofiles. It is applicable to all VSE profiles and is compatible with ISO/IEC 33002.

Assessment to evaluate the process capabilities. Use when an‘etrganization wants an asse
profile conformance (basic, etc.) of the implemented prodesses.

ined VSE

Esment of

Supplier's capability assessment. Use when a custemer asks for a third party to copnduct an

assessment in order to obtain a profile (basic, etc.)*of the implemented process by the s
software development and maintenance suppli€r:

2 Target audience

T

prtocess assessments of VSEs. This document also contains information that can be useful to d
oflassessment methods and assessment tools and those requiring additional guidance on the 4
p1ocess.

This document is addressed topeople who have a direct relation with the assessment process

t
th
It

2

Cd

The following documents are referred to in the text in such a way that some or all of thei

e target audience of this document is pfimarily those who perform or have direct relation

e VSE profiles (e.g. the assessors and the sponsor of the assessment) who need guidance on
at the requirements for performing an assessment have been met.

ystem or

Ship with
bvelopers
ssessmet

based on
ensuring

is intended that ISQ/IEC/TR 29110-1 be read first when initially exploring VSE profile documents.

Normative references

nstitutes requirements of this document. For dated references, only the edition cited ap

' content
plies. For

unpdated references, the latest edition of the referenced document (including any amendments|

applies.

ISO/IEC/TR 29110-1, Systems and software engineering — Lifecycle profiles for Very Small Entities
(VSEs) — Part 1: Overview

3

Terms and definitions

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

fo

llowing apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— SO Online browsing platform: available at http://www.iso.org/obp

©
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— IEC Electropedia: available at http://www.electropedia.org/

NOTE

31

In the ISO/IEC 29110 series, to minimize confusion about the term ‘basic’ that is used to mean different
ideas, the term ‘Basic’ with a capital B is used to refer to the Basic profile while the term ‘basic’ is used to mean
forming an essential foundation or starting point (e.g. basic types of work products).

process profile
set of process attribute ratings for an assessed process

Note 1 to_entry: Within the ISO/IEC 29110 series, a profile is defined as “set of one or more base standar
and/or prjofiles and, where applicable, the identification of chosen classes, conforming subsets, option—a
parametels of those base standard, or standardized profiles necessary to accomplish a particular fun¢tio
(ISO/IEC/[TR 10000-1).

Note 2 to ¢ntry: When used unqualified in this document, this is the applicable definition.

[SOURCE

3.2

process fquality
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]

3.3

process fJuality level
represenfation of the achieved level of a process quality (3.2), characteristic derived from the proce
attribute|ratings for an assessed process

[SOURCE} ISO/IEC 33001:2015, 3.4.10, modified — "point on a scale of achievement" has been replac
with "regresentation of the achieved level".]

3.4

target process profile
process profile (3.1) specifying which process-attributes are required and the rating necessary for ea
process gdttribute for a required process

[SOURCE} ISO/IEC 33001:2015, 3.2:20}

4 Abbreviated terms

BP
oM
PA
PAM
PMP
PPM
PRM
RM
VSE

bpse practice
ofganizational management

plrocessattributes

ISO/IEC 33001:2015, 3.2.18, modified — Note 1 to entry and Note 2 to entry have been addedl.]

nd

”

p ULCSS dbbcbblllcllt lllUdC}
process management process
project portfolio management
process reference model
resource management

Very Small Entity
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5 Process assessment framework

These guidelines apply to VSE process assessments. The assessment, as defined in this document, has
two purposes:

— To evaluate the process capability based on a two-dimensional assessment model containing a
process dimension and the process quality dimension. The process dimension refers to the processes
defined 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
quality levels, their associated process attributes, and the rating scale.

— To evaluate whether an organization fulfils the targeted VSE profile based on the g¢valuated
capabilities for the processes.

Fqr an official recognition, the conformity assessments should be carried out following 3 process
agsessment process satisfying the requirements of ISO/IEC 33002 and described.in Clause 6| For self-
agsessments emphasizing identification of process improvements, other approaches can bg applied
(additional information can be found in other parts of ISO/IEC 29110 specifically dedicated to self-
agsessment).

Ag¢cording to ISO/IEC 33001, a process assessment is “a disciplined ‘evaluation of an orgarizational
nwjt’s processes against a process assessment model (PAM)”. Inthis context, the process assessment

del consists of a subset of process purposes and outcomes\of“a process reference model, and the
ptocess attributes, quality levels and rating scale that are_defined in the correspondent process
agsessment model. A process reference model is, for instance, ISO/IEC/IEEE 12207 and the gpplicable
sybset is defined in a Specification of a VSE profile, for instance, ISO/IEC 29110-4-1. The appliefl process
agsessment model, always conformant to ISO/IEC_33002, has as its result represented ag a set of
piocess attribute ratings, i.e. a process profile. Figure’'2 illustrates the relevant documents angl data for
a process applicable to VSE process assessment.

[SO/IEC 33002 sets out the minimum requirements for performing a process assessment that ensure
cqnsistency and repeatability of the rafings. The requirements help to ensure that thd process
agsessment output is self-consistent and provides evidence to substantiate the ratings and|to verify
cqnformance with the requirements:.

Sqlf-assessments are typically performed to identify process improvement opportunities or{to check
cyrrent status of the organization’s performance. Self-assessments in VSEs are outside the scope of this
d¢cument.

© ISO/IEC 2020 - All rights reserved 3
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Requirements Guidelines v
\_/_ VSE Process Profile
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/ ISO/IEC 29110-3-1 Assessment result)
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> Measurement
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Annex B
ISO/IEC|29110-4-m Process Assessment Model
Profile Specifications > for software VSE profiles
Annex C
| Process Assessment Model

6 VSE

6.1 Performing an assessment

6.1.1 (

In perfor
in ISO/IE
specifica

A proces
the proce

tied to the requirements for performing an assessment, defined in ISO/IEC 33002. The document

assessmeg
assessmeg

— incof

for system VSE profiles

T

/ Process
> Reference

Model

Figure 2 — Elements of VSE process:assessment

process assessment

eneral

ming a process assessment based on the ISO/IEC 29110 series, the requirements express
C 33002 are intended to be satisfied in full. This clause provides additional guidance relat
ly to the process assessment in VSEs.

s assessment is cenducted according to a documented process that is capable of meeti
bss assessment puppose. The key elements of a documented assessment process are close

nt process.isithe set of instructions for conducting the process assessment. A document
nt process@ddresses the following aspects of the conduct of a process assessment:

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

bd
pd

g
ly
bd
bd

— iden

n

ify‘the classes of process assessment for which the documented assessment process ¢

be applied and the nature and extent of tailoring associated with each class addressed by the

docu

mented process;

— define the criteria for ensuring coverage for both the defined organizational scope and the defined
process 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 across the
elements of the assessment.
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6.1.2 Assessment inputs

Process 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 29110-4-1, the following issues are expected.

The process scope of the process assessment [ISO/IEC 33002:2015, 4.4 (d) (1, 2)] should be
determined by the target VSE profile specified for the process assessment.

The organizational scope of the process assessment [ISO/IEC 33002:2015, 4.4 (d) (3)] should
typically be the entire VSE; however, where the VSE deploys a small number of clearly distinct

.......

Ty

6./1.3 Roles and responsibilities

In defining the process assessment context [[SO/IEC 33002:2015, 4.4 (d) (4)], the processasgsessment
plan should take into account the VSE business and engineering context and be affordable for a VSE.

In defining the process assessment constraints [ISO/IEC 33002:2015, 4.4 (g)], the specificphature of
the VSE should be explored to establish constraints on availability of resouxgces or data that might
affect the reliability of the process assessment.

pically, the process assessment team for VSE process assessment process consists of at [east one

lepd assessor or a lead assessor with other assessors. The asséssors should be familiar with the VSE

cH

T

of
SH
a)

b)

aracteristics.

6/1.4 The assessment process

ecific concerns of relevance to process.assessment of VSEs include the following,.

e activities to be performed will be determined/by the chosen documented assessmenf process

talilored as necessary. The documented process:for the process assessment of a VSE should adldress all
the required activities defined in ISO/IEC 33002:2015, 4.2.

Plan the assessment

Typically, the schedule for process assessment of a VSE will need to take account of the ayailability
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 strategyfor/data collection should take account of the nature of the work perform¢d within
the VSE and of the nature of the items of objective evidence that will typically be availahle. Often,
processassessments in VSEs rely heavily on testimony from performers of the processes;lhowever,
to the best extent possible, the assessors should endeavour to obtain other supporting [objective
evidence drawn from the VSE work products.

Validate the data

d)

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 €) 1)] is
relevant here.

© ISO/IEC 2020 - All rights reserved 5


https://iecnorm.com/api/?name=73a702b33b5dba4dbf2a9e7343fa66f8

ISO/IEC

TR 29110-3-1:2020(E)

e) Reportthe assessment

The assessors should ensure that the report to the sponsor of the process assessment covers the

full s

cope 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) evaluate the process quality levels of an organization;

b) deteimine the improvement opportunities, in order to enhance the organization’s ability to-m#

itsb
be u{

c) benc

d) seled

6.3 Ac

This sub
The dete
ISO/IEC 3

The requ

At mini
be consid

For example, the achievement of the software Basic profile, implies that the assessed processes achie

quality lg
purpose
process

— Projg
—  Softy
NOTE

The rela
ISO/IEC/
process 6
in ISO/IE

siness goals by improving efficiency and quality of its products and services. The findings c
ed as a base to perform the improvement plan;

hmark the process quality levels with other organizations in the market;

t a supplier based on the supplier’s quality level assessment.

hievement of a VSE profile

flause provides guidance on how to determine whether an organization fulfils a VSE profi
Fmination is based on the evaluated quality levels for the pracesses within each VSE profi
9110-4-1 defines the conformance requirements.

m, all mandatory elements of the VSE profile, asdefined in ISO/IEC 29110-4-1, are the ones
ered in the process assessment.

vel one as defined in Annex A. This means that the implemented process achieves its proce|
ind its defined outcomes. For example,\for the Generic Basic profile for software, the applicah

ct management process;
vare implementation process.
Process reference medels are now to be contained in ISO/IEC 29110-4-1.

ed outcomes of\the process reference model are documented in Annex A (supported
TR 29110-5-1-2-under the process-specific objectives). A detailed mapping of the VSE prof
lements to-JSO/IEC/IEEE 15288, ISO/IEC/IEEE 12207, and other base standards are provid
C 29110-4:1.

6.4 Aplplication of process assessment models

irements for the VSE profiles are defined in ISO/IEC29110-4-1. The corresponding qualifty
levels tc;rlrf evaluated for each VSE profile can be derived from(the respective parts of ISO/IEC 29110-4

urposes are documented in ISO/IE@29110-4-1 (process reference model for the Basic profil¢):

1801

Dy
le
pd

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.

ISO/IEC 29110-4-1 Specifications for VSE profiles document a detailed mapping of process elements
between [SO/IEC 29110-5-m-n and the process reference model in of ISO/IEC 29110-4-1, respectively.

A VSE-specific PAM can be derived by selecting those process assessment indicators relevant to the
corresponding process outcomes defined in ISO/IEC 29110-4-1.
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Two examplars of PAMs are provided in Annex B and Annex C, respectively.

Annex A presents two main process assessment aspects for the assessment of VSE software related
processes: a) the measuremment framework, and b) the principles of VSE maturity model (i.e. VSE
profiles achievement rules).

Annex B presents the software process assessment model for the assessment of the processes of
Software development VSEs, as defined in ISO/IEC 29110-4-1 and ISO/IEC 29110-5-2-1 (Basic profile
processes for software and the organizational profile processes respectively). It also details the VSE
maturity model specific for the software development VSEs.

Anhnex C presents the same two process assessment aspects as in Annex B but for the assessmgnt of VSE
syistem related processes

Edach main aspect above is accompanied by their compliancy verification section” towafds their
applicable requirements defined in ISO/IEC 330xx standards, respectively within each annex.
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Annex A
(informative)

Measurement framework for the assessment of process capability

NOTE
and do no

A.1 Structure of the annex and overview

This ann

the procdsses defined in the ISO/IEC 29110 series for VSEs.

This annex sets out the measurement framework that may be used in the“assessment of proce

facilitates self-assessment;

capabilit
capabilit
a)

b) prov
c) take
d) prod
e) isap
f) may

The capapility of a process to perform at a specific level of performance depends on well establish

principle
measure
Each pro
to indicat
process (
process g
goals as ¥

The resy
measure
process ¢
in terms
level rating does not guarantee that an organization will perform its processes at any given process
capability level, simply that it is capable of performing its processes at that level, at the time of the
assessment.

and VSE profiles

The statements using the verbal form "shall" in this annex are copied from the applicable standal;
f constitute requirements of this document.

ex provides the measurement framework for the evaluation of the process quality attributes

/ and VSE profiles for Very Small Entities developing software. The requirements for proce
 and VSE profile scales defined in this annex form a structurewhich:

des a basis for use in process improvement and capability determination;
into account the context in which the assessed process is implemented;
lices a process capability scale;

blicable across all application domains and“mainly for a VSE;

provide an objective benchmark between organizations.

ment framework described(in this annex is expressed in terms of a set of process attributg
Cess attribute is defined.in terms of a set of process attribute outcomes which can be evaluat

apability levels, ranging from Incomplete (in which the process does not achieve its defin
utcomes) to Aligned (in which the process implemented aligned to the organizational busine
vell as ensuring customer satisfaction).

It of amassessment, using a process assessment model that incorporates this proce
ment framework, will be a set of process profiles, ratings of the achievement of the set

5. A.2 sets out those principles that are common to all domains. The process capability

e the extent of achieyement of the process attribute. The process attributes are organized infto

d

.

s.
bd

bd
SS

SS
of
bd

ttributes for each process in the scope of the assessment. The result can also be express

of.the capability level ratings achieved for each process in the assessment scope. A capability

This annex also presents the main concepts for VSE profiles, maturity levels within the ISO/IEC 29110
profiles for VSE.
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A.2 Measurement framework for the assessment of process capability for
processes for VSEs

A.2.1 General

This subclause 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 process assessment model.

f process
extent of
lity level
for an assessed process is derived from the set of process attribute ratings representéd in the process
pyofile.

Pfocess attributes are defined in such a way that they can be rated indeperdently of one|another;
there can be other relationships between them, e.g. the achievement of one ‘process attribute may
be¢ associated with the achievement of another process attribute within“the process meagurement
framework.

A|2.2 Process capability levels and process attributes

Process capability is defined on a four point ordinal scale thatjenables capability to be assedsed from
the bottom of the scale, Incomplete, through to the top end-of the scale, Aligned. The scale r¢presents
inkcreasing capability of the implemented process, from fgiling to achieve the process purpos¢ through
to aligning to the organizational business goals as well.as’ensuring customer satisfaction.

Table A.1 — Capabilitylevels and process attributes

Capability levels Process attribute ID
Level 0: Incomplete process
Level ALPHA: Performed-process PA.1 Process performance
Level BETA: Articulated Process PA.2 Management of resources

PA.3 Defined process
Level GAMMA: @Aligned Process PA.4 Process alignment

a)l Level O0: Incomplete process

The process isnot implemented or fails to achieve its process purpose.
At this level)there is little or no evidence of any systematic achievement of the process pufpose.
b)) LevelALPHA: Performed process

The’ implemented process achieves its process purpose. The following attribute of th¢ process
démonstrates 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 result of full achievement of this attribute, the process achieves its defined outcomes.

c) Level BETA: Articulated process

The previously described Performed process is now implemented in a managed fashion (resources
managed) and it follows a monitored defined process.

The following attributes of the process, together with the previously defined attribute, demonstrate
the achievement of this level:
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1) PA.2 Management of resources attribute

The management of resources attribute is a measure of the extent to which the organizational
resources are used for the performance of the process. As a result of full achievement of this
attribute:

— performance of the process is planned and monitored;
— resource needs for the performance of the process are identified;

— responsibilities and authorities for performing the process are assigned and communicated;

+ resources and information necessary for performing the process are made avadilable,
allocated and used;

+ interfacesbetweentheinvolved partiesaremanagedtoensurebotheffective communicatipn
and clear assignment of responsibility.

2) PA.3 Defined process attribute

.

'he defined process attribute is a measure of the extent to which the‘erganizational processs
is defined and used for the performance of the process. As a result of full achievement of this
dttribute:

1+ a standard process, including appropriate tailoring guidelines, is defined that describps
the fundamental elements that must be incorporated’into a defined process, includipg
competencies and roles and infrastructure;

+ the defined process is deployed based upon{an appropriately selected and/or tailor¢d
standard process, including the use of the standard competencies and roles apd
infrastructure;

+ suitable methods for monitoring the“effectiveness and suitability of the process afe
determined;

+ appropriate data are collected\and analyzed as a basis for understanding the behaviour [of
and to demonstrate the suitability and effectiveness of the process, and to evaluate how the
process is performed and where continuous improvement of the process can be made.

d) Level GAMMA: Aligned pracess

The previously described Articulated process is now implemented aligned to the organizational
busimess goals, as well as ensuring customer satisfaction.

the

aligned to the organization business objectives. As a result of full achievement of this attribute:

— process information needs and objectives (quantitative and qualitative) in support of relevant
business goals are established;

— results of measurement are collected, analyzed and reported in order to monitor the extent to
which the quantitative objectives for process performance are met;

— corrective actions are taken to address deviations from objectives defined.
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A.2.3 Process attribute rating scale

Within this process measurement framework, a process attribute is a measureable property of process
capability. A process attribute rating is a judgement of the degree of achievement of the process
attribute for the assessed process.

A process attribute is measured using an ordinal scale as defined below.

— N Notachieved:

There is little or nao 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 definedprocess atfribute in
the assessed process. Some aspects of achievement of the process attribute tay be unpregictable.

— L Largely achieved:

There is evidence of a systematic approach to, and significant achievement of, the definefl process
attribute in the assessed process. Some weaknesses related to-this process attribute maly exist in
the assessed process.

— C Completely achieved:

There is evidence of a complete and systematic approach to, and full achievement of, thg defined
process attribute in the assessed process. Nosignificant weaknesses related to thi§ process
attribute exist in the assessed process.

The ordinal scale defined above is represented in terms of percentage achievement of 3 process
attribute.

The corresponding percentages are:

N Not achieved 0.% to <15 % achievement

P Partially achieved >15 % to <50 % achievement
L Largely achieved >50 % to <90 % achievement
C Completely-achieved >90 % to <100 % achievement

2.4 Process attribute rating method

process attribute outcome is the observable result of achievement of a specified process atttibute.

A
Aprocess@utcome is the observable result of successful achievement of the process purpose.
A
P

4 | dodecasl 4 b 1 1 4o : | rade s
ULTSS UULLUIIITS 4t Pruttss dlll'TUULT UULLUITICS IlIdy DT UlIdI dULTTISTU d5 4l HITTCTIIICUIdU Step tO
providing a process attribute rating.

When performing rating, the rating method employed being relevant to the class of assessment, that
for VSE process assessments is of R3 (as defined in ISO/IEC 33020), where the process attribute rating
across assessed process instances are made without aggregation.

A.2.5 Process capability level model

The process capability level achieved by a process is derived from the process attribute ratings for that
process according to the process capability level model defined in Table A.2.
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Table A.2 — Process capability level ratings

A.3 Mg¢asurement framework for VSE profiles

A3.1 G

This clau
levels. V9§

Organization through to the highest one, the Organizational profile. The.Scale represents the extent

which th

The scalg
in A.2.2.
or projeq
which an
framewo
organiza
an organ

Within th
achieven
assessme

Processe
business
activitieg
is charac
processe
extended

Scale Process attributes Rating
Level ALPHA PA 1 Process performance Completely
Level BETA PA 1 Process performance Completely
PA.2 Management of resources Completely
PA.3 Defined process Completely
Level GAMMA PA 1 Process performance Completely
PA.Z Resource management Completely
PA.3 Defined process Completely
PA.4 Process alignment Completely

eneral

E profiles are measured on a three point ordinal scale: from the-Low profile, the Immatu

P organization has explicitly and consistently performed its basic keyprocesses.

for VSE profiles retains the semantic intent of the process capability levels that are defin
The framework for process capability characteris€s the ability of a process to meet curre
ted business goals; the framework of VSE organizational profile characterises the extent
organization consistently implements sets of processes within a defined scope . Thus, the ty
ks, while consistent, characterise differentattributes of separate entities: the process and t
fion. The measurement framework provides a schema for use in characterising the profile
zation with respect to a specified process assessment model.

is measurement framework, each:1ével of VSE profile is characterised by the demonstration
ent of specified levels of processcapability in process sets drawn from the specified proce
nt model(s) (see A.3).

5 in [SO/IEC 29110-4-1~can be categorized into one set based on its contributions to t
goals of the organization. The set of fundamental processes that support the prima
of the organization'is called the basic process set. Each VSE profile Level beyond level Bas
Lerized by the implementation, at an appropriate level of process capability, of a further set
5 that drive the.athievement of the capabilities relevant to each profile level. These are call
process sets.

se defines a measurement framework for the assessment of VSE profiles, i.e. VSE maturifty

e
to

bd

12
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Part 2 Performing an Assessment

Organizational Select, Process Process
Maturity -Structure Assessment |« | Reference |_
Model Model |« Model (s) Model (s)

Scope
Basic Process Set Process
(minimum, additional,
optional)
Extended Process
Sets (minimum, Measlurément
additional, Framework B
optional)
\
\ Measurement Capability
M F - Levels
ramework
Process
Attributes
Maturity
Levels

Assessment of

organizational | |

maturity

.

Maturity
Level
Ratings

process scope

Assessment of

process
capability

v

Set of Process
Profiles

L

determines

Set of Process
Capability
Levels

NOTE

Figur

Amended from ISO/IEC/TR 15504-7:2008, Figure 1.

A.T above shows the relationship between the VSE profile model and the specifiec

Figure A.1 —'Relationship between assessment of process capability and derivation
profiles

agsessment model(s) when an assessment of the organizational profile is conducted. The key

bf VSE

| process
elements

ameworks,

shown in the flgure as nested boxes These components are used to construct models supporting the
assessment of process capability and VSE profile. The definition of the VSE profile model scope and the
selection of the basic and extended process sets are made in the context of the VSE profile model. Once
the assessment has been planned employing a VSE profile model based upon one or more conformant
process assessment models, the assessment is performed using the specified process assessment
model(s) to obtain the set of process profiles. The process capability levels, derived from the process
profiles, are then transformed into a VSE profile level rating according to the rules for deriving profile
levels from capability levels.
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A VSE profile is expressed on a scale from profile level 0 (Immature Organization) through
Organizational profile level aligned as follows.

a) Level Immature Organization

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.

b) Leve]lBasic profile

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

As a fesult of achieving this level, the organization:
1) implements the processes required to support the organization’s primarylactivities;
2) ;[:rforms sets of activities and tasks that achieve the purposes of these processes.
All processes in the basic process set are assessed at capability levelALPHA or higher.

c¢) Leve|] Organizational profile

The previously described Basic profile is now implementing organizational processes. All Bagic
profile processes should be performed to GAMMA level {influenced by the management of mulfi-
projdcts, aligned to the company objectives and towards customer satisfaction), plus all processgs
belomging to the organizational profile should be performed at capability level BETA or higher.

A.3.2 Rules for deriving VSE profiles from€apability levels

Based on the measurement framework for assessment of process capability and process profiles fpr
Very Smdll Entities (VSEs) defined in A.2,.the rating of an VSE profile is derived from a set of procelss
profiles ip the following manner.

a) An agsessment of process capability, compliant to the requirements of ISO/IEC 33002 and meetipg
the requirements of ISO/IEC(33004, is conducted.

b) The process scope of the:assessment embraces all of the processes in the basic process sets defingd
in the selected Organizational profile model.

c) All process attributes up to and including the highest relevant capability level are rated for ll
processes in thé. scope of the assessment.

d) Procgss ¢apability level ratings are derived for all processes in the scope of the assessment.

e) The profile level achieved hy an organization are derived from the process r‘qp:\hilify level ratinbs
according to the specific rules identified for each specific process assessment model (see Annex B
and Annex C)
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A.4 Conformity verifications

A.4.1 Conformity verification of the measurement framework (defined in A.2)

This subclause presents how the measurement framework defined in A.2 fulfils all requirements for
a process measurement framework (defined in ISO/IEC 33003). Where text has been quoted from
ISO/IEC 33003:2015, that text is enclosed in a box, for ease of identification.

|4.1 Conceptualization |

Alprocess capability level is characterised by one or more process attributes, which are formative
mieasures of the process capability. Process attributes are required in order to construet|thg process
cdpability. Process attributes are demonstrated by achievement of the process attribuite dutcomes,
which are reflective measures. See Figure A.2.

Process capability
level

f

Formative measure

| Process attributes |

Reflective measure

Process attribute
outcomes

Figure A.2 — Formative and reflective méasures of process capability (as per ISO/IECB3003)

The concept of process capability dees not provide a measure of anything other than process
cdpability formed by process attribités. For example, process capability does not infer anythjng about
orjganizational performance.

41.1 Requirements

a) A process measurementframework shall identify and address a single process quality charafcteristic;

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

b) A processiquiality characteristic in a process measurement framework shall be defined on|the
basis of'@amultidimensional construct;

The process measurement framework is a construct comprised of four process attrributes.

A e acearalityy sl oo ab Aol s 1oy o e Aggo yanaciiraranat Lo aaral, ch 11 o
Cr—fx PTrotessSodrty CrarattCTrIStrt T a protessSTCasur CICTic T arCvv OTIc Stratr ottt

) fined-as-a set of
process attributes;

The process measurement framework is a construct comprised of four process attrribute.

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

The property defined by each process attribute is described in A.2.2.

|e) Each process attribute that is not directly measurable shall be considered as a construct; |
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Each process attribute in this measurement framework is a construct and defined in this annex.

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

The process attributes of this measurement framework are formative.

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

The polifies and assumptions underlying the use and application of this process measurement
framewofk are set out in this annex.

4.2 Construct definition

4.2.1 Rejquirements

a) The donstruct definition shall define the meaning of the process quality characteéristic
and its process attributes in a process measurement framework;

The meaLing of the process quality characteristic and its process attributes dre'given in A.2.

b) The gonstruct definition shall clarify the specification of the processquality characteristic and
its prrocess attributes as dimensions;

The specijfications of the process quality characteristic and its process attributes are given in A.2.

c) The donstruct definition shall provide a guide for the opérationalization of the process quality
charjcteristic and its process attributes;

Operationalization of the process quality characteristic and its process attributes is given in A.2.

d) The ¢onstruct definition shall state the scales of composite measures such as categorical
(e.g. & series of ordinal values such as capability level) or numeric;

The scalgs of composite measures in this.measurement framework are given in A.2.

e) Atledst one of the process attributes shall comprise the achievement of the defined process
purpse and 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 purpoke
through achievement of'the process outcomes for that process.

4.3 Operationalization

4.3.1 Requirements

a) All praegéss attributes shall be defined according to their construct specification;

The process attributes are defined in in A.2.1; the descriptions follow a common approach,
described in A.2.

|b) 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.

4.4 Construct specification examination
4.4.1 Requirements

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

Each process attribute is operationalized through a set of base or derived measures depending on the
clpss of assessment. See A.2.3 and A.2.4.

IS

5 Rating process attributes

S

5.1 Requirements

o)

The process attributes shall be scored;

The unit of measurement is specified in A.2.2.

b) A measurement scale, i.e.,, nominal, ordinal, interval, or ratio, shall\be defined for the procgss
attributes

The measurement scale for base measures are ordinal, definedin A.2.2.

c] A measurement method shall be identified that objectively assigns value to each measure.

The method for assigning a value to the measure ofgrocess capability is described in A.2.4.

46 Aggregation

S

6.1 Requirements

All aggregations required within the measurement framework shall be identified;

o)

Aggregation methods are defined in\A.2.3.

|b Aggregation methods shallt-be specified |

Aggregation methods are‘defined in A.2.3.

|c: Aggregation methods shall be statistically valid. |

o
N
|O8]

Rationales for.the validity of aggregation methods in this international standard are given in /

|b Aggregation methods shall utilize consistent measurement scales |

Aggregation methods are defined in A.2.3.

c) Aggregation methods shall be consistent with the measurement framework policies
and assumptions;

d) Aggregation methods shall be consistent with construct specifications.

Consistency with policies and assumptions, and with the construct specifications is described in A.2.3.

4.7 Sensitivity analysis

4.7.1 Requirements

a) Sensitivity analysis shall be performed for measurement scales of base and derived measures.
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Sensitivity of the process capability scale was tested during the SPICE trials[2/[10] 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 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), C] or the outer two ratings [(N, P), (L, C)]. 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 reportllll, 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 Reference [11];7however, {ts
relevance¢ to the current approach is limited. The issue of aggregation was examined @n’detail duripg
the develppment of the International Standard.

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

Weights gre not used in this measurement framework so are not applicablé:

5 Requilrements for the validation of process measurement frameéworks

51 Requ-\irements

a) Plans for reliability and validity of process measurement frameworks shall be established at the
beginning of standardization. These plans shall includepost-standardization activities.

b) Claims on reliability and validity of process measurement frameworks shall be consistent with
condtruct specification.

c¢) Congistency (also refers to equivalence) as areliability measure shall be examined for process
attributes, if reflective.

d) Valiglities shall be examined for the process quality characteristic and its process attributes in a
prodess measurement framework.

e) Construct specification shall-bhe'empirically examined for the process quality characteristic and
its npeasures in a process measurement framework.

f) Extdrnal measures (e/gygoals, criteria, and/or achievements) of a process measurement
franmpework under development shall be documented for validity investigation.

Post hoc| statistical-analysis has been performed to validate process measurement frameworjs.
Validatioh has belen performed during the SPICE trials conducted during standard development.

The measurement method and capability scale were tested during the SPICE trials. There has been po
change t¢ thé concepts of the measurement scale that would invalidate the process capability scale pr
the findings of the trial.

When data is 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 References [9], [10] and [11].

A.4.2 Conformity of the requirements for a VSE profile or maturity model for VSEs
(defined in A.3)

This subclause verifies how the defined VSE profiles or maturity model (defined in A.3 complemented

by what is defined in B.5 and C.5 for software and system concrete process assessment models,
respectively) meets the requirements for conformance defined in ISO/IEC 33004. The Organizational
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Profile or maturity model can be used in the performance of assessments that meet the requirements of
ISO/IEC 33002. It may also be used as a guide for an Organizational Profile or maturity model developer.

For ease of reference, the requirements from ISO/IEC 33004 are embedded verbatim in the text of this
clause. Where text has been quoted from ISO/IEC 33004:2015, that text is enclosed in a box, for ease of
identification They should not be construed as normative elements of this annex.

This VSE profiles o maturity model has been explicitly constructed to be an elaboration of the process
assessment model defined in Annex B. The conformance claim is relatively simple. For other models,
particularly ones with a different architecture, the demonstration of conformance may be more
difficatt:

7}3.1 A maturity model shall document the community of interest of the maturity modehand the ac-
tlons taken to achieve consensus within that community of interest:

o)

the relevant community of interest shall be characterized or specified;

b) the extent of achievement of consensus shall be documented;

c] ifno actions taken to achieve consensus, a statement to this effect shalll be documented.

The Organizational maturity model is designed for the specific domain of the software |[industry,
specific for VSE organizations; as process includes approaches designed to achieve consensyis within
the community of interest.

7}3.2 The maturity model shall define:
a) adeclaration of scope of application;

b) its use with respect to a process quality characteyistic associated with business success
in the domain of application.

InA.1, the scope of aplication and its use are-declared.

7}3.3 A maturity model shall be based tipon one or more specified process assessment models§ that
ufilize a common process measureméent framework for the specified process quality characteristic.

T+'e VSE maturity model is baséd-upon A.3 and the process assessment model for software processes
for VSEs defined in B.5 and fertsystems defined in C.5. Conformance of the process assessment models
arle demonstrated in Annex':B and Annex C.

The VSE maturity models contains all processes contained in ISO/IEC 29110-4-1 (rules in Annex B)
and all processes contained in ISO/IEC/TR 29110-5-6-2 (rules in Annex C). These are assigne(l to basic
piocess sets.

The VSE maturity model addresses all of the maturity levels defined in the measurement franjework in
AL.

7}34 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 set of maturity levels, representing increasing levels of
organizational process maturity, starting at the basic maturity level.

A maturity level shall be defined with a unique identification and description.

A maturity level shall be characterised by the demonstration of achievement of a set of process pro-
file(s).
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In A.3, the maturity levels are declared.

7.3.5 Process descriptions

A set of processes from the specified process assessment model(s), which 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

operatiofrsseemras esserntiat for busimess success i the donmai This setof processes shattbetermeqg

the basiq process set for the maturity model.

The basic maturity level (maturity level 1) shall be represented by achievement of the process perfor
mance aftribute for all processes in the basic process set.

Extenddd process sets

Sets of pfrocesses shall be selected from the specified process assessment model(s) forall levels above
the basiq level in the maturity model that represent operations seen as essential for-achievement for
the specified level of maturity. These shall be termed the extended process sets for the maturity modsd

pay

Additiopal processes

A basic dr extended process set may include additional processes that:

— arefrequired for assessments with a particular scope of applieation; and

— areloptional depending on the particular circumstances ofthe organization.

A maturjty model shall include specifications of the particular circumstances for inclusion of any
additionpl processes in the basic and extended process s€ts«

In A.3, th process set is defined and its use are declared. The processes drawn from ISO/IEC 29110-4-1
that congftitute the basic process set are listed in Aithex B and Annex C for the specific PAMs, along wifh
their stafius and the conditions under which theyare to be applied. No extended process set is defin¢d
for this measurement framework.

7.3.6 Rules for deriving maturity level from process quality level

The basik maturity level shall be reptesented by achievement of the process performance attribute
for all prfocesses in the basic process set.

A matur]ty model shall define the rules for deriving an organizational process maturity level rating
from thd set of process profiles that result from an assessment.

In A.3, the rules for deriving maturity level from process quality level are defined.
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Annex B
(informative)

Examplar software life cycle process assessment model for Very
Small Entities

NOTE The statements using the verbal form "shall" in this annex are copied from the applicable ftandards
arld do not constitute requirements of this document.

B{1 Structure of the process assessment model
This annex:

— defines a process assessment model that meets the requirements of ISO/{EC 33004 and thatjsupports
the performance of an assessment by providing indicators for guidance on the interpretatjon of the
process purposes and outcomes as defined in ISO/IEC 29110-4-1 (processes included in [the Basic
profile for Very Small Entities for software) and the process atfributes as defined in Annex A[(our MF);

— provides guidance, by example, on the definition and usé-0f assessment indicators.

The process assessment model is a two-dimensional model of process capability. In one dimefsion, the
pitocess dimension, the processes are defined in ISOZEC 29110-4-1 (the PRM). In the other dimension,
the capability dimension, a set of process attributes grouped into capability levels is deffned. See
Figure B.1. The process attributes provide the measurable characteristics of process capability.

CAPABILITY
dimension Annex A
— Process measurement
1% Level GAMMA (1 attribute) Framework
)
g
E Level BETA (2 attributes)
B
[35]
&
3] Level ALPHA {1 attribute) ISO/IEC 29110-4-1
v
§ Process Reference
o
E | | Leveld INCOMPLETE Model

PROCEFS
dimension

Process reference model

Figure B.1 — Structure of the process assessment model

The process reference model defined in ISO/IEC 29110-4-1, associated with the process attributes
defined in Annex A, establishes a process assessment model used as a common basis for performing
assessments of software engineering process capability, allowing for the reporting of results using a
common rating scale.
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The process reference model and the capability dimension defined in Annex A cannot be used alone as
the basis for conducting reliable and consistent assessments of process capability since the level of detail
provided is not sufficient. The descriptions of process purpose and outcomes in the process reference
model and the process attribute definitions in Annex A need to be supported with a comprehensive set
of indicators of process performance and process capability that are used for assessment performance

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 this annex is intended to be an all-inclusive set and it is
intended to be applicable in its entirety.

The prog
assessorg who wish to select a model and associated documented process method, for assessment\(
either capability determination or process improvement). Additionally, it may be of use to develop
of assessment models in the construction of their own model, by providing examples of good'softwa
engineer|ng and management practices.

o »n =

The procgss assessment model defined in this annex is conformant with the ISO/IEC 33004 requirements
for a progess assessment model and can be used as the basis for conducting an assessment of softwafe
engineer|ng process capability for VSEs.

Copyrighlt release for the process assessment model: Users of this annex may freely reproduce the
detailed ¢lescriptions contained in the assessment model as part of any toolor other material to suppdrt
the performance of process assessments, so that it can be used for its intenided purpose.

B.2 Prpcesses dimension

Figure B.R lists the processes from ISO/IEC 29110-4-1 that@¥ne included in the process dimension of the
process dssessment model.

Project
management

Statement of work

Software Software
implementation configuration

Figure B.2 — Processes included in the software Basic profile for VSEs

The organizational group of processes are interrelated (see Figure B.3).
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)
Organizational
Management
- J
Strategic Plan Request for Proposal
[
|
Project Statementof\?lsﬁb' Z
Resource Process Port]folio X
Management Management Management Formal (Asée}ment

Organizational
Repository

Figure B.3 — Processes included in the Organizational profile for VSEs

The organizational management process provides a Strategic Plan which defines project strategies,
bydget, and required processes.

The resource management process, process management process and project portfolio mapagement
pyocess receive the Strategic Plan as an input-that will guide its activities. The resource mamagement
receives the Resource Request from all the processes and projects, analyzes them and assigns fesources
to the processes and projects according to'the Resource Policies and/or Mechanisms.

The process management process recéives the Process Improvement Suggestions from all the processes,
arfjalyzes them and applies this suggestions to the processes in order to improve them. Th¢ Process
Eyaluation activity, evaluates the processes implementation finding strengths and weakness, and
cqordinates the resolution of/the weakness.

The project portfolio management process receives the Request for Proposal form the customers, actives
the accepted projects and supervises the correct execution of these projects.

Fqr the process dimension, all the processes in Figure B.2 and Figure B.3 are included within thle process
dimension of the process assessment model. Each process in the process assessment model is described
in| terms of{a-purpose statement. These statements contain the unique functional objectivies of the
process when performed in a particular environment. A list of specific outcomes is associated yith each
ofithe process purpose statements, as a list of expected positive results of the process perfornjance.

B.3 Capability dimension

For the capability dimension, the process capability levels and process attributes are identical to those
defined in Annex A, the measurement framework (MF).

Evolving process capability is expressed in the process assessment model 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 overall capability of managing and improving
the effectiveness of a process in achieving its purpose and contributing to the business goals of the
organization.
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A capability level is a set of process attribute(s) that work together to provide a major enhancement
in the capability to perform a process. The levels constitute a rational way of progressing through
improvement of the capability of any process and are defined in Annex A (the MF).

Within the process assessment model, the measure of capability is based upon the one process
attributes (PA) defined in Annex A (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 each level, there is no ordering between the process attributes; each attribute addresses a specific
aspect of the capability level. The list of process attributes is shown in Table A.1.

The procgss attributes are evaluated on a four point ordinal scale of achievement, as defined in Anneﬂ A
(the MF){ They provide insight into the specific aspects of process capability required to_suppdrt
process improvement and capability determination.

B.4 Assessment indicators

B.4.1 QGeneral

The procpss assessment model is based on the principle that the capability of a process can be assess¢d
by demonstrating the achievement of process attributes on the basis of evidence related to assessmejnt
indicators. These indicators provide guidance for assessors in accumuilating the necessary objectiye
evidence|to support judgments of capability. Assessment indicators.are used to confirm that certalin
practices were performed, as shown by observable evidence collected during an assessment. All suth
evidence|comes either from the examination of work produets of the processes assessed or frgm
statements made by the performers and managers of the processes.

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

The output from a process assessment is a set of process profiles, one for each process within the
scope of the assessment. Each process profile consists of a set of the process attribute ratings for an
assessed|process. Each attribute rating represents a judgment by the assessor of the extent to whith
the attriljute is achieved. To improve the-reliability and repeatability of the assessment, the judgments
of the asgessor are based on a coherent set of recorded objective evidences. The assessment indicatofs,
and theirfrelationship to process/performance and process capability, are shown in Figure B.4.

There ar¢ two types of assessment indicators: process capability indicators, which apply to Capability
levels AIJPHA to GAMMA@nd process performance indicators, which apply exclusively to capabili
level ALHHA. These indicators are defined in B.4.2.

The prodess attribites in the capability dimension have a set of process capability indicators thfat
provide gn indication of the extent of achievement of the process attribute in the instantiated procegs.
These indlicaters concern significant activities, resources or results associated with the achievement|of
the procdss/attribute purpose by a process.

The process capability indicators are:
— generic practice (GP);
— generic work product (GWP).

As additional indicators for supporting the assessment of a process at Level ALPHA, each process in the
process dimension has a set of process performance indicators which is used to measure the degree of
achievement of the process performance attribute for the process assessed.

The process performance indicators are:

— base practice (BP);
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— work product (WP).

The process performance indicators are used to measure the degree of achievement of the process
performance attribute (PA.1) for the process assessed.

CAPABILITY
dimension

Level Gammai PA.4 Process alignment .
Process capability assessment (Levels Alpha to Gamma)

based on process capability indicators:
— GP  :Generic practice

Level Bet PA.3 Defined process — GWP : Generic work product
evel Belamm pA 2 Management of resources Ampiification
forPA.1
Level Alpha=ge PA.1 Process performance Additional indicatorsferLevel ALPHA gssessment

based on process performace indicatorg:
— BP : Base practice
— WP : Work product

Level 0

=
= —

e —

rSS
sion

Figure B.4 —<Assessment indicators

The process capability indicators represent the type of evidence that would support judgments of the
extent to which the process attributesare achieved. Evidence of their effective performance or gxistence
sypports the judgment of the degrée of achievement of the process attribute. The generic pra¢tices are
e principal indicators of process’capability.

The generic practice (GP)\ndicators are activities of a generic type and provide guidande on the
inplementation of the proeess attribute's characteristics. They support the achievement of the process
attribute and many of them concern management practices, i.e. practices that are established tp support
the process performance as it is characterized at level 1. During the evaluation of process capapility, the
pttimary focus is\on the performance of the generic practices. In general, performance of a]l generic
pilactices is expected for full achievement of the process attribute.

The generic work product (GWP) indicators are sets of characteristics that would be expected to be
eyident in work products of generic types as a result of achievement of a process attribute. THe generic
wprkproducts form the basis for the classification of the work products defined as process performance
indicators: thev renresent hasi ves of work nrody hat mav be inoy 0 oroutby omlall types
of process.

These two types of indicators help to establish objective evidence of the extent of achievement of the
specified process attribute.

Due to the fact that level Alpha capability of a process is only characterized by the measure of the
extent to which the process purpose is achieved, the process performance attribute (PA.1) has a
single generic practice indicator (GP.1.1). In order to support the assessment of PA.1 and to amplify the
process performance achievement analysis, additional process performance indicators are defined in
the process assessment model.

There are two types of process performance indicators; base practice (BP) indicators and work
product (WP) indicators. Process performance indicators relate to individual processes defined
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in the process dimension of the process assessment model and are chosen to explicitly address the
achievement of the defined process purpose.

Evidence of performance of the base practices and the presence of work products with their expected
work product characteristics provide objective evidence of the achievement of the purpose of the
process.

A base practice is an activity that addresses the purpose of a particular process. Consistently
performing the base practices associated with a process will help the consistent achievement of its
purpose. A coherent set of base practlces is assoc1ated w1th each process in the process dlmensmn The
base prag
“how”. 1

in achievling the purpose of the process. In this assessment model, each work product/as a defined
set of example work product characteristics that may be used when reviewing the work product [to
assess thp effective performance of a process. Work product characteristics may bgused to identify the
correspopding work product produced/used by the assessed organization.

B.4.2 conftains a complete description of the processes, including the basepractices and the associat¢d
work prgducts. Each base practice has its own identifier. The identification number of each wofk
product ¢orrespond to its detailed characteristics contained in B.4.4.

B.4.3 conlftains a complete description of the process attributes, ineluding the generic practices and the
associatgd generic work products. The identification number ofeach generic work product correspond
to its detpiled characteristics contained in B.4.4.

B.4.4 contains a complete list of specific and generic work products. An assessor would refer to the
specific work product when performing an assessment:

The procgsses in the process dimension can be directly mapped to the processes defined in the procefss
referencg model. It also includes the rules of assessment indicators identification.

The indiyidual processes are described -in* terms of process name, process purpose, and process
outcomes as defined in ISO/IEC 29110-4<) (PRM).

In additign, the process dimension:@f-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 needed [to
accomplish the processipurpose and fulfil the process outcomes; each base practice is explicifly
assog¢iated to a process-outcome;

b) a number of inptittand output work products associated with each process and related to one pr
mor¢ of its outComes;

c) characteristics associated with each detailed work product.

The assotiated work prndnr‘fc prnxndn n]‘nnrhvn glnr]nnr‘n for hnfnnhn] lnpnfc and nnfnnfc tolook for

and objective evidence supporting the assessment of a partlcular process. A documented assessment
process and assessor judgment is needed to ensure that process context (application domain, business
purpose, development methodology, size of the organization, etc.) is explicitly considered when using
this information. This list should not be considered as a checklist of what each organization should
have but rather as an example and starting point for considering whether, given the context, the work
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 B.4.4.

A nomenclature for assessment indicators is defined in order to identify them unambiguously and relate
them to the architecture of the model. The nomenclature for base practices facilitate the identification
of the processes, the base practices that belong to each process.
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Each practice is assigned an identifier consisting of a multi-part alphanumeric code.

Base practices used in this exemplar assessment model provide a definition of the tasks and activities
needed to accomplish the process purpose and fulfil 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 the text “BP” used to signify base practice.

B 4.2 Dyraocaccnorformaanocn s di oot oo
T T oCCoS ptrIormantCImarcators

B4.2.1 Software Basic profile group
B4.2.1.1 PM. Project management

Table B.1 — Software project management process base practices indicators

Process ID PM
Process name Project management
Pfocess purpose The purpose of the project management process.isto establish and carry out in p sys-

tematic way the Tasks of the software implementation project, which allows coplying
with the project’s Objectives in the expected quality, time and costs.

PFocess outcomes a) The scope of the work for the projeet shall be defined.

b) The tasks and resources necessary to complete the work shall be estimated
(schedule, effort, cost, duratjon).

c) Planning for the execution of the project shall be developed according to the scope
and the tasks defined,

d) A software versioircontrol strategy shall be developed.
e) Planning shallbe reviewed and agreed by the customer.
f) Progressoof the project against the planning shall be monitored and reportg¢d.
g) Risks'shall be identified and monitored during the conduct of the project

h). Changes shall be addressed, analyzed and evaluated for cost, schedule and
technical impact.

i)  Relevant items 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 stakehplders.

k) Product shall be completed and delivered to the customer as planning.

[J- Meetings with the work team and the customer shall be held to guarantee that work
done complies with the project requirements and planning.

m) Agreements resulting from meetings shall be registered and tracked.

n) Actions to correct planning problems and unachieved targets (schedule, effort, cost,
duration) shall be taken.

0) Project closure shall be performed to get the customer acceptance.
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Table B.1 (continued)

Base practices

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

PM.BP2 Define with the Customer the Delivery Instructions of each one of the Delivera-
bles specified in the Statement of Work. [Outcome: e]

PM.BP3 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 SI 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, andstools,
standards, including the required training of the Work Team to perform the project.
Include in the schedule the dates when Resources and training will be needed. [Out-
come: b]

PM.BP6 Establish the Composition of Work Team assigning roles and responsibilities
according to the Resources. [Outcome: b]

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

PM.BP8 Calculate and document the project Estimated\Effort and Cost. [Outcome: b]
PM.BPO Identify and document the risks which may affect the project. [Outcome: g]
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 DescriptionjScope, Objectives, and Deliverables in the Project
Plan. [Outcome: c]

PM.BP13 Verify and obtain approval of the Project Plan. Verify that all Project Plan
elements are viable and consistent. The results found are documented in a Verification
Results and correctionsate made until the document is approved by PM. [Outcome: c]

PM.BP14 Review andcaccept the Project Plan. Customer reviews and accepts the Project]
Plan, making sure that the Project Plan elements match with the Statement of Work.
[Outcome: e]

PM.BP15 Establish the Project Repository using the Version Control Strategy. [Out-
come: d]

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

PM.BP17 Analyze and evaluate the Change Request for cost, schedule and technical
impact. The Change Request can be initiated externally by the Customer or internally b
the Work Team. Update the Project Plan, if the accepted change does not affect agree-
ments with Customer. Change Request, which affects those agreements, needs to be
negotiated by both parties (see PM.2.4) [Outcome: h]

<

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

PM.BP19 Conduct revision meetings with the Customer, record agreements and track
them to closure. Change Request initiated by Customer or initiated by Work Team, which
affects the Customer, needs to be negotiated to reach acceptance of both parties. If neces-
sary, update the Project Plan according to new agreement with Customer. [Outcome: |, m

PM.BP20 Perform backup according to the Version Control Strategy. [Outcome: i]
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Table B.1 (continued)

PM.BP21 Perform Project Repository recovery using the Project Repository Backup, if

necessary. [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;

— dU Ludl COSL dgdillbl. 'Uudgct (SN} LillldLUb,

— actual time against planned schedule;
— actual risk against previously identified.
[Outcome: e]

PM.BP23 Establish actions to correct deviations or problems and.identified risk
cerning the accomplishment of the plan, as needed, documentthém in Correctioj
ter and track them to closure. [Outcome: n]

S con-
n Regis-

PM.BP24 Identify changes to requirements and/or Preject Plan to address majof devia-
tions, potential risks or problems concerning the accomplishment of the plan, dgcument
them in Change Request and track them to closure.[Outcome: h, i]
PM.BP25 Formalize the completion of the preject according to the Delivery Instfuctions
established in the Project Plan, providing acceptance support and getting the A¢ceptance
Record signed. [Outcome: o]
PM.BP26 Update Project Repositorys [Outcome: i, j]
PM.BP27 Perform delivery according to Delivery Instructions. [Outcome: K]
Table B.2 — Software project management process work products indicators
'Work products
Inputs Outputs
1 Acceptance Record [Outcome: o]
2 Change Request [Outcome:i;h] 2 Change Request [Outcome: g, h, i, m]
3 Correction register [Quitcome: I, m] 3 Correction register [Outcome: n]
4 Delivery instructions’/[Outcome: k] 4 Delivery instructions [Outcome: a]
6 Meeting Record [Outcome: e, |, m]
7 Project status’record [Outcome: e, h,i,1, m, n] |7 Project status record [Outcome: €]
8 Project Rlan [Outcome: d, e, g, 1, k, 1, m, 0] 8 Project Plan [Outcome: b, ¢, e, g, 1,1, m]
9 Project-Repository [Outcome: K] 9 Project Repository [Outcome: d, j]
10 Project repository backup [Outcome: i]
14 Software Configuration [Outcome: k, 0] 14 Software Configuration [Outcome: g, j]
16 Statement of Work [Outcome: a, b]
20 Verification results [Outcome: e]
22 Version control strategy [Outcome: c, d, j] 22 Version control strategy [Outcome: d]
B.4.2.1.2 SI. Software implementation
Table B.3 — Software implementation process base practices indicators
Process ID SI
Process name Software implementation
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Table B.3 (continued)

Process 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.

Process outcomes

a) Software requirements shall be defined.
b) Software requirements shall be analyzed 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 component}
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«equirements and the
detailed design.

i)  Software shall be produced by integrating software‘cémponents.
j)  Software shall be tested and verified, the resultsShall be recorded.

k) Consistency and traceability between software requirements, software
architectural, software detailed desighi@nd software components shall be
established.

1) Defectsidentified in reviews, traceability analysis, tests and verifications shall be
corrected.

m) Software configuration shall be integrated, baselined and stored in the project
repository;

Base prag

tices

SI.BP1 Document or update the Requirements Specification. Identify and consult in-
formation sources (CGStomer, users, previous systems, documents, etc.) in order to get
new requirementst.Analyze the identified requirements to determinate the Scope and
feasibility.

Generate or update the Requirements Specification [Outcome: a, b]

SI.BP2.Verify and obtain approval of the Requirements Specification.Verify the cor-
rectness and testability of the Requirements Specification and its consistency with the
Product Description. Additionally, review that requirements are complete, unambiguouj
and not contradictory. The results found are documented in Verification Results and
Corrections are made until the document is approved by AN. If significant changes were
needed, initiate a Change Request. [Outcome: b]

g

SI.BP3 Validate and obtain approval of the Requirements Specification . Validate that
Requirements Specification satisfies needs and agreed upon expectations, including th¢

user Interface usability. The results found are documented 1n a Validation Results and
corrections are made until the document is approved by the CUS. [Outcome: c]

SI.BP4 Incorporate the requirements specification to the software configuration in the
baseline [Outcome: d]

SI.BP5 Document or update the Software Design. Analyze the Requirements Specifi-
cation to generate the architectural design, its arrangement in subsystems and Soft-
ware Components defining the internal and external interfaces. Describe in detail the
appearance and the behaviour of the interface based on the Requirements Specification
in a way that Resources for its implementation 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: e, f, K]

30
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Table B.3 (continued)

SI.BP6 Verify and obtain approval of the Software Design. Verify correctness of Software
Design documentation, its feasibility and consistency with their Requirement Specifi-
cation. 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 Request. [Outcome: f]

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

PR RS I . YS al
IITCTUCTU. L\JULLUIIIC. JJ

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

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

SI.BP10 Incorporate the Software Design and Traceability Record to the Softwafe Con-
figuration as part of the baseline. Incorporate the TestCases and Test Procedurg¢s to the
Project Repository. [Outcome: k, m]

SI.BP11 Construct or update Software Componetits based on the detailed part of the
Software Design. [Outcome: g]

SI.LBP12 Design or update unit test cases ahd)apply them to verify that the Softwjare Com-
ponents implements the detailed part ofithe Software Design. [Outcome: h]

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

SI.BP14 Update the Traceability Record incorporating Software Components cofistruct-
ed or modified. [Outcome: k}

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

SI.BP16 Integrate§’the Software using Software Components and updates Test (ases and
Test Procedures-for integration testing, as needed. [Outcome: i, j]

SI.LBP17 Perform Software tests using Test Cases and Test Procedures for integrption and
documerit;results in Test Report. [Outcome: j]

[

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

S

S1.BP19 Updates the Traceability Record, if appropriate. [Outcome: K]

SI.LBP20 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.LBP22 Verify and obtain approval of the Maintenance Documentation. Verify cpnsist-

ercy of Maimtermance Documentatiomr withr Software Configuration- Thetesults 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 B.4 — Software implementation process work products indicators

Work products

Inputs Outputs

2 Change Request [Outcome: b, f]

5 Maintenance Documentation [Outcome: m]

8 Project Plan [Outcome: a, b]

11 Requifements Specification [Outcome: b, ¢, d, e, |11 Requirements Specification [Outcome: a, b, c]
f, 3, k]

12 Software [Outcome: j, k, 1, m] 12 Software [Outcome: i, j, 1]

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

14 Softwéare Configuration [Outcome: m] 14 Software Configuration [Outcome: d) k) m]
15 Software Design [Outcome: g, j, k, m] 15 Software Design [Outcome: e, f]

17 Test c3ses and test procedures [Outcome: j, 1, m] 17 Test cases and test procedures [Outcome: j]
18 Test r¢port [Outcome: 1, m] 18 Test report [Outcome: j, 1

19 Tracedbility Record [Outcome: g, j, k, 1, m] 19 Traceability Record [Outtome: k]

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

21 Validation resdlts{Outcome: c]

B.4.2.2 |Organizational profile group
B.4.2.2.1] RM. Resource management process

Table B.5 — Resource management'process base practices indicators

Process ID RM
Process rjame Resource management
Process furpose The purpose of the resource management process is to obtain and provide the organiza}

tion with the necessary resources.

Process dqutcomes a) Human réseurces and infrastructure policies and/or mechanisms shall be defined
to support the organization and projects.

b) Organization and project requests for resources shall be responded according to
defined policies and/or mechanisms.

¢)" Resource acquisition activities, human resources, training and infrastructure
maintenance shall be monitored.

d) Corrections to remediate problems shall be taken when requirements are not
satisfied.

Base practices RM.BP1 Generate or update Resource Policies and/or Mechanisms. Generate or update
the Human Resource Policies and/or Mechanisms, based on business needs. Generate or
update Goods, Services and Infrastructure Policies and/or Mechanisms based on busi-
ness needs. [Outcome a]
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Table B.5 (continued)

RM.BP2 Review the Resource Policies and/or Mechanisms. Management reviews and ac-
cepts the Resource Policies and/or Mechanisms making sure it complies with the needs
of the VSE organization and that it is operationally feasible. Corrections are made until
the document is approved. [Outcome a]

RM.BP3 Generate or update the Organizational Repository Strategy. [Outcome a]

RM.BP4 Review the Organizational Repository Strategy. Management reviews the Or-

ganizational Repository Strategy making sure it complies with the needs of the organi-
zation or the project and that it is operationally feasible. Corrections are made until the
document is approved. [Outcome: a]

RM.BP5 Prepare or update Maintenance Plan/Record based on criteria forpréventive
maintenance described in Goods, Services and Infrastructure Policies and,/or Mecha-
nisms. [Outcome: c]

RM.BP6 Review the Resource Request Management reviews and-accepts the Regource
Request making sure that elements are feasible according to the budget and corfespond
to the organization’s needs. Corrections are made until the document is approved by
Management and accepted by the resource management responsibles. [Outcomg b]

RM.BP7 Evaluate Resource Request. Review Resource Requests based on the R¢source
Policies and/or Mechanisms. Decide if elements reguired in the Resource Requefsts
were not previously assigned. Decide if the eleménts'required in the Resource Rﬁquests
should be reallocated within the VSE or acquired éxternally and services/trainipg re-
quired should be provided through internal er/external suppliers based on the Resource
Policies and/or Mechanisms. Decide if any.cerrective maintenance is needed baged on
the Maintenance Plan/Records. Generate.or update the Procurement Requirements.
[Outcome: b]

RM.BP8 Schedule activities (training and maintenance). Generate or update the[Training
Plan/Record based on the Procurement Requirements. Generate or update Maizltenance
Plan/Record for corrective miaintenance based on the Procurement Requiremerts. [Out-
come: ]

RM.BP9 Obtain humarresource requirements. Execute human resource procurement

activities based onthe Human Resource Policies and/or Mechanisms. Select, asgign and
obtain acceptance‘ef human resources. Generate or update the Human Resourc¢ Regis-
ter. [Outcome:-b]

RM.BP10+Qbtain goods, services and infrastructure requirements. Execute goodls, ser-
vices and-infrastructure procurement activities based on the Goods, Services aipd Infra-
structure Policies and/or Mechanisms. Acquire the good or service and ask the pplicant
far acceptance. Generate or update the Supplier List. Generate or update the Gog¢ds or
Service Register. [Outcome: c]

RM.BP11 Execution of scheduled training activities. Carry out the Training Plan| Procure
training, including evaluation of training provided. For each member of trained [person-
nel, update the Human Resource Register. For each training activity performed,{update
the Training Plan/Record [Outcome: c].

RM.BP12 Execution of scheduled resource maintenance activities. Carry out thq Re-
source Maintenance Plan. Execute the maintenance tasks. For each maintenancg activity
performed, npdate the Maintenance Plan/Recard [Outcome: c]

RM.BP13 Evaluate periodically the performance of the human resources and record the
evaluation in the Human Resource Record, according the Human Resource Policies and/
or Mechanisms. [Outcome: c]

RM.BP14 Generate Resource Report to Management. Generate Human Resource and
Training section of the Resource Report based on Human Resource Record. Generate the
Goods, Services and Infrastructure section of the Resource Report based on the, Goods
or Services Record and the Supplier List. [Outcome: ]

RM.BP15 Review if the selection, allocation, acceptance, training, evaluation and perfor-
mance of human resources is adequate, based on the Human Resource Policies and/or
Mechanisms. Corrections are made until deviations are closed [Outcome: c].
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Table B.5 (continued)

RM.BP16 Review if the service rendered by the supplier and if the purchase and alloca-
tion of goods and services are adequate and timely, based on the Goods, Services and
Infrastructure Policies and/or Mechanisms. Corrections are made until deviations are
closed [Outcome: c, d]

Table B.6 — resource management process work products indicators

Work products
Inputs Outputs
23 Human Resource record [Outcome: b, c | 23 Human Resource record [Outcome: b, c]
25 Resource Request [Outcome: b, c] 25 Resource Request [Outcome: b, c]
26 Resource Policy and/or mechanisms [Out- 26 Resource policy and/or Mechanisms [Qut-
corhe: a, b, ¢, d] come: a]

27 Procurement requirements [Outcome: c, d] 27 Procurement requirements [Outcome: b, c, d]

28 [Goods or Services Record [Outcome: b, ] 28 Goods or Services Record [Outceme: c]
29 Bupplier List [Outcome: c] 29 Supplier List [Outcome: ¢]

46 Strategic Plan [Outcome: a, b]

48 Prganizational Repository Strategy [Out- 48 Organizational Repdsitory Strategy [Out-
corhe: a] come: a]

B.4.2.2.2] PMP. Process management process

Table B.7 — Process management process/base practices indicators

Process ID PMP
Process nlame Process management process
Process furpose The purpose of the process management process is to establish and improve the organi

zational processes of the VSE.

Process dqutcomes a) The process management processes shall be defined and deployed to respond to th
organizational'needs.

19

b) Followanece'of the defined processes by the organization and projects shall be
assured'by applying the planned process evaluations.

c) Preblems shall be identified and deviations corrected.
d) ( Keep the organization informed of the process status.

€} Gather and analyze the information from process evaluations and improve the
process based on process evaluations, process improvement suggestions and best
practices.

f) Establish an Organizational Repository, integrate and store the processes relevant
documentatio.
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Table B.7 (continued)

Base practices

PMP.BP1. Establish or update the Process Plan to define, deploy and improve the organi-
zational VSE’s processes based on Required Process and Process Improvements Actions.
Identify and describe activities. Assign dates and responsibilities. [Outcome a]

PMP.BP2. Establish or update the Evaluation Definition and Record of organizational
VSE’s processes, for which it is necessary to:

— determine the Type of Evaluations that will be carried out on the VSE organization;

— for each evaluation, the Scope, Method and Evaluation Criteria is determined.

[Outcome b]

PMP.BP3. Update the Process Plan to include the evaluation task of the Evaluati¢n Defini-
tion and Record:

— identify and describe activities;
— assign dates and responsibilities.

[Outcome a]

PMP.BP4. Identify the acquisition and training needs to.€arry out the process manage-
ment process based on Process Plan and Evaluation Definition and Record. Docfiment
the resources and training needed in Resource Request. [Outcome a]

PMP.BP5.Confirm that resources allocation appréved corresponds to the Resoufce Re-
quest. [Outcome: a]

PMP.BP6. OM assigns the process owners'to-an organizational VSE’s process and the PSM
notifies and documents the assignation-in Process Owners of the Process Definition.
[Outcome: a]

PMP.BP7 Review the Process Plan®@M reviews and accepts the Process Plan making sure
that it reflects the organizational management objectives. The Process Owner rpviews
and accepts the Process Plan making sure that the tasks, dates and responsibilifies
stated are attainable. Thescorrections are made until the document is approved|and
accepted. [Outcome a,c]

PMP.BP8.Monitor the'execution of the Process Plan and identify any adjustments re-
quired. Monitor auid track until closure. [Outcome b]

PMP.BP9 Establish or prepare the Organizational Repository according to the Ofganiza-
tional Repository Strategy. [Outcome: f]

PMP.BP10 Include the Project Repository of each closed project into the Organizational
Repository [Outcome f]

PMP.BP11 Backup the Organizational Repository according the Organizational Reposito-
ry Strategy. [Outcome: f]

PMP.BP12. Establish or update the Process Map according to the Process Improyements
Actions and the Process Plan using the best practices, if necessary. [Outcome: a,|e]

PMP.BP13. Review the Process Map. Review that the Process Map reflects the ofgani-
zational management needs. The corrections are made until the document is approved.
[Outcome: b, c]

PMP.BP1Z. Identily the organizational best practices and good experiences and comple-
ment them with the best practices and the Process Improvements Actions, according to
the Process Plan. Use this information to create or to update the Process Documentation
according to the Process Map. [Outcome: €]

PMP.BP15. Review the Process Documentation. For each process review that the Process
Documentation reflects the organizational best practices, good experiences and follows
the best practices. The corrections are made until the document is approved [Out-

come: b, c]
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Table B.7 (continued)

PMP.BP16. Integrate or update the Process Definition.

— Define SW tools requirements and training needs for each process.
— Define Process Owner for each process.

[Outcome: c]

PMP.BP17. Train the organization on the processes based on Process Documentation, and
according the Process Plan. [Outcome: a, d]

PAABP-RBAQ I 1 1 o . . 1D : l 1 D T perefoetepreido
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[Outcome: f]

PMP.BP19. PSM deploys the organizational VSE’s process following Process Docuinenta
tion and the Process Plan.

NOTE 1 VSE executes in projects and processes the updated activities documented in
the Process Documentation.

NOTE 2 PSM implements processes in pilot projects, if it is necessary.

NOTE 3 During a certain period of time, the PSM coaches the VSE oh the Process Docu-
mentation deployment.

[Outcome: b]

PMP.BP20. Generate or update dates, scope and responsable roles of the next Evaluatior]
Report. According to the Process Plan and the Evaluation Definition and Record, the AS
determines the next evaluation Dates, Scope and Responsible Roles, confirm them with
the responsible roles, and document them in the Evaluation Report. [Outcome: e]

PMP.BP21. Generate or update strengths and weaknesses of the Evaluation Report The

AS assesses selected organizational process execution, according to the Scope confirme
and the Evaluation Definition and Record, with respect to the Process Definition, identi
fying and documenting Strengths and Weakness in the Evaluation Report. [Outcome: €]

Q.

PMP.BP22. Review the Evaluatiefi’Report. Review that the Evaluation Report reflects thie
real execution process status. The corrections are made until the document is accepted
[Outcome: c, €]

PMP.BP23 Include the Evaluation Report information into the Evaluation Record. [Out-
come: e]

PMP.BP24. Analyze the Strengths and Weakness of the Evaluation Report to identify Pr
cess Improvetent Suggestions and document them in the Process Improvement Record]
[Outcome: e]

PMP.BR25. Gather Process Improvement Suggestions made by the VSE in any time. Docy
ment them in the Process Improvement Suggestions. [Outcome: €]

PMP.BP26. Gather Process Improvement Suggestions made. Document them in the Pro-
cess Improvement Suggestions. [Outcome: e]

PMP BP.27 Analyze, select and prioritize the Process Improvement Suggestions to be caf-
ried out. For each suggestion selected, establish actions to close it and document them ip
the Process Improvements Actions. [Outcome: e]

PMP.BP28. Inform the OM periodically about the processes status, based on the Process
Plan, the Evaluation Definition and Record and the Process Improvement Record. Docu-
ment it into the Process Progress Report. [Outcome: d]

PMP.BP29 Generate the Process Improvement Suggestions for this process, based on
experience on the process implemented. [Outcome: e]

36
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Table B.8 — process management process work products indicators

Work products

Inputs

Outputs

24 Process Improvement suggestions
[Outcome: e]

24 Process Improvement suggestions
[Outcome: e]

25 Resource Request [Outcome: a]

25 Resource Request [Outcome: a]

31 Process Plan [Outcome: a, b, ¢, d, €]

31 Process Plan [Outcome: a, b, ]

32 Process definition [Outcome: b, ¢, e, f]

32 Process definition [Outcome: a, b, c, €]

33 Evaluation Definition and Record [Out-
come: a, d, e, k, o]

33 Evaluation Definition and Record [Out-
come: b, e]

34 Evaluation report [Outcome: c, €]

34 Evaluation report [Outcome: c, €]

35 Process Improvement record [Out-
come: a, d, e]

35 Process Improvement record [@ttcome: €]

36 Organizational Repository Backup [Out-
come: f]

46 Strategic plan [Outcome: a]

48 Organizational Repository Strategy [Out-
come: f]

49 Organizational Repository [Outcome: f]

49 Organizational Repository [Outcome: ff]

9 Project Repository [Outcome: f]

Bi4.2.2.3 PPM project portfolio management process

Table B.9 — Project portfolio mahagement process base practices indicators

a*}

rocess ID PPM

=}

FOCEeSS name

Project portfolio management

v}

focess purpose

The purpose of the project portfolio management is to generate projects for the V|
provide technical content to establish the projects Formal Agreement, and supery
performance-while monitoring the customer satisfaction.

SE,
rise its

Pfocess outcomes |a)
established.

generated.

Poli¢ies and/or Mechanisms for projects and for customer relationship shall

b)* Project Generation Schedule shall be established.

c¢) The projects and their organization that are going to be implemented shall b

d) Projectactivities shall be performed and maintained under control by complying
with the project portfolio policies and mechanisms.

be

9%

el CustomerCommentsand f‘nmp]ainfc Correction Dagicf—ar shall be collected-

f)  Customer Comments and Complaints shall be responded by defining and executing
Corrective or Preventive Actions.

g) Project Generation Schedule status shall be evaluated and Progress Status Record for
all projects shall be generated.

h) Actions shall be tracked to closure.
i) A Project Portfolio Report shall be generated.

i) The mechanisms related to project closure shall be implemented.

© ISO/IEC 2020 - All rights reserved

37


https://iecnorm.com/api/?name=73a702b33b5dba4dbf2a9e7343fa66f8

ISO/IEC TR 29110-3-1:2020(E)

Table B.9 (continued)

Base practices PPM.BP1 Generate or update the Project Portfolio Policies and/or Mechanisms based on
business needs and including customer Relationship based on business needs. [Outcome a]

PPM.BP2 Review the Project Portfolio Policies and/or Mechanisms. PPM and PM review
and accept the Project Portfolio Policies and/or Mechanisms making sure it complies with
the needs of the organization and that it is operationally feasible. [Outcome a]

PPM BP.3 Generate or update the Project Generation Schedule including actions and work
programs to generate and close project opportunities. [Outcome b]

PPM BDA Darxfora v\vt\jnnl- gnnanﬁ,\n Sctivitiac m—-nnwiing totha Dwnjnnl— Caoanara £ion
PRM-BR4 Perform-profect-generationactivitiesaccording-to-the-Project-Generation
Schedule: Identify needs of possible project prospects. Estimate time and cost for each
identified project prospect. Generate and submit Technical Proposals for the identified-op-
portunities. Prepare Formal Agreements for the accepted proposals and collect Customers

approval. [Outcome: c]

PPM.BP5 Perform project activation activities Assign Project Manager. Generate State-
ment of Work based on Technical Proposal and Formal Agreement. Document the corre-
sponding information in the Project Record [Outcome: d]

PPM. BP.6 Perform project definition activities Collect and approye the Project Plan. Docy
ment the corresponding information in the Project Record [Outcaiie: c]

PPM.BP7 Perform Customer related activities Implement Project Portfolio Policies and/of
Mechanisms for Customer Relations. Collect Customer satisfaction and document it in the
Customer Comments and Complaints Record [Outcome=e, f]

=)

PPM.BP8 Analyze status of the Project Generation Schedule. If needed, establish actions t
correct deviations or problems. Generate or update Correction Register and track them t
closure. [Outcome: g]

PPM.BP9 Collect and Analyze Progress Status Record from all active projects. If needed,
establish actions to correct deviations or problems. Generate or update Correction Regis-
ter and track them to closure. [Outcomier g]

PPM.BP10 Collect and Analyze Customer Comments and Complaints Record. If needed, eg
tablish actions to correct deviations or problems. Generate or update Correction Register
and track them to closure. [Outcome: f, h]

PPM.BP11 Generate ProjectPortfolio Report. Generate the Project Portfolio Report based
on Project Generation Schedule, Correction Register and Progress Reports from all activg
projects. Include Customer Relations Report based on Customer Comments and Com-
plaints Record. [QGtcome: i]

PPM.BP12 Appreve the Acceptance Record from closing projects. [Outcome: j]

Table B.10 — Project portfolio management process work products indicators

Work products
Inputs Outputs
3 Cprrection Register [Outcome: h] 3 Correction Register [Outcome: f, g, h]
38 Fofmal Agreement [Outcome: c, d] 38 Formal Agreement [Outcome: c|

1 h 1 20-£ A h 1
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[Outcome: f, h] [Outcome: e, f]
7 Progress Status Record [Outcome: g, h]

40 Project Record [Outcome: c, d]

8 Project Plan [Outcome: ] 8 Project Plan [Outcome: c]

41 Project Portfolio report [Outcome: h]

42 Request for Proposal [Outcome: c]

16 Statement of Work [Outcome: d]

43 Technical Proposal [Outcome: c, d, | 43 Technical Proposal [Outcome: c]
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Table B.10 (continued)

Work products

Inputs Outputs

46 Strategic Plan [Outcome: a, b]

50 Project Portfolio Policies and/or Mechanisms
[Outcome: a, e, f] [Outcome: a]

50 Project Portfolio Policies and/or Mechanisms

51 Project Generation Schedule [Outcome: c, g, h] |51 Project Generation Schedule [Outcome: b]

1 Acceptance record [Outcome: j]

4.2.2.4 OM. Organizational management process

Table B.11 — Organizational management process base practices indicators

s~}

rocess ID

oM

a)

FOCESS name

Organizational management

=}

FOCESS purpose

The purpose of the organizational management processis to make sure that val
delivered by the organization to the customer through planning, organizing, mg
and controlling organizational activities

e is
nitoring

a*}

focess outcomes

a) Anappropriated value proposition and its.cdrresponding business model s
establish or refined.

b) Objectives for the organization, based\on the business model shall be devel
revised.

c) The strategies and resourceswnecessary to support those objectives shall bd
established.

d) The achievement of the.objectives, identify deviations and control actions §
measured.

hall be

bped or

hall be

pse practices

OM.BP1 Collect information about market changes Review changes in consume
and habits. [Outcome: a]

OM.BP2 Colleet information about technology trends. Review latest trends in te
solutions and-base technology. [Outcome: a]

OM.BP3\Collect information about competitors. Review important actions, mark
egies.and product improvements. [Outcome a]

OM.BP4 Identify participants in the planning group. The first time the group is formed

with the main actors in the VSE organization. In subsequent times, the group is
with each process responsible, including operational processes. [Outcome: b]

OM.BP5 Schedule planning sessions. Identify resources needed. Schedule plann
sions. Acquire resources and services needed for the sessions. [Outcome: b]

OM BP.6 Establish budget restrictions [Outcome: b]

OM.BP7 Develop or revise the business model. Identify target customer segmen

needs

Chnology

[et strat-

formed

ng ses-

Ls based

onmarketinformation and fnr‘hhr\lngy trends Establicsh a value prnpncifinn ide

problems, needs and desires of customers. [dentify the customer relationship type(s)
and channel(s) to be established, including sales channel(s). Identify key partners and

suppliers needed to provide value to our customers and the type of relationship
tablished with them. Identify key processes, projects, activities and resources n

provide value to customers, including those needed to establish and maintain customer
and partners relationship. Identify key functional areas and organizational structure.

[Outcome: b]

tifying

to be es-
eeded to
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Table B.11 (continued)

OM.BP8 Develop or revise objectives for the VSE organization. Develop or revise the
organizational Mission, Vision and Values. Establish middle and short term objectives for
the VSE organization, with indicators and goals for each indicator, including sales and
quality objectives, based on the business model [Outcome: b]

OM.BP9 Establish the Strategic Plan for the VSE. Establish processes, internal projects
and functional areas needed for the achievement of the objectives. Establish purpose,
objectives, indicators and goals for each process, project and functional area, aligned
with organizational objectives. Establish resources needed for each process, project and

£ e 1 Letalalial 4 daaad I etalalicladosircdarmdmt ) aads. ul
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OM.BP10 Analyze risks. Identify risks that could interfere in the achievement of the
objectives. Assign probability and impact for each risk. Establish mitigation actiens)and
contingency plans for each risk. Assign responsibility for each risk. [Outcomesc]

OM.BP11 Review the Resource Report. Evaluate periodically the achievemeént of objec-
tives related to resources and establish corrective and preventive actiors(generate or
update Correction Register and track them to closure). If necessary, adjust the Strategid
Plan accordingly to the Resource Report results. [Outcome: d]

OM.BP12 Review the Process progress report. Evaluate periodically the achievement of]
objectives related to processes and establish corrective and preventive actions (generafe
or update Correction Register and track them to closure), {f necessary, adjust the Strate}
gic Plan accordingly to the Process progress Report restilts. [Outcome: d]

OM.BP13 Review the Project portfolio report. Evaluate periodically the achievement of
objectives related to projects and establish corrective and preventive actions (generate
or update Correction Register and track them td\closure). If necessary, adjust the Strate}
gic Plan accordingly to the Project portfolio’Report results. [Outcome: d]

Table B.12 — Organizational management process work products indicators

Work products

Inputs Outputs

3 Correction Register [Outcome: d]

30 Resource Report [Outcome: d]

37 Process progress report [Outcome:d]

41 Project portfolio report [Outcome: d]

44 Environmental information/Report [Out- 44 Environmental information Report [Out-
corhe: b] come: a]

45 Business model [Ofitcome:b, c] 45 Business model [Outcome:b]

46 Strategic Plan JOutcome:b, c, d] 46 Strategic Plan [Outcome:b, c, d]

47 Planning agenda [Outcome: b] 47 Planning agenda [Outcome:b]

52 VSE risk management plan [Outcome: c]

B.4.3 Process capability levels and process attributs indicators (PA.1 to PA.4)

B.4.3.1 General

This subclause presents the process capability indicators related to the process attributes associated
with capability levels ALPHA to GAMMA defined in the capability dimension of the process assessment
model. Process capability indicators are the means of achieving the capabilities addressed by the
considered process attributes. Evidence of process capability indicators support the judgment of the
degree of achievement of the process attribute.

The capability dimension of the process assessment model consists of three capability levels matching
the capability levels defined in A.2. This subclause describes the process capability indicators for
the four process attributes included in the capability dimension for levels ALPHA to GAMMA. B.4.3
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describes the assessment indicators for process performance which is characterized by Level ALPHA
process capability and the assessment indicators for capability levels BETA and GAMMA..

Level 0 does not include any type of indicators. Level 0 reflects a non-implemented process or a process
which fails to partially achieve its outcomes.

NOTE In the B.4.3.2 to B.4.3.4, process attribute definitions and attribute achievements are identified with
italic font.

B.4.3.2 Level ALPHA: Performed process

PA.1 Process performance attribute

The process performance attribute is a measure of the extent to which the process purpose is pchieved.
As a result of full achievement of this attribute, the process achieves its defined outcomes.

Generic practices for PA.1

GP 1.1 Achieve the process outcomes

Perform the intent of the base practices.

Produce work products that evidence the process outcomes

NOTE The assessment of a performed process is based on procéss performance indicators, which afe defined
in(B.4.2.
Generic work products for PA.1

01{1 Work product [PA.1. Achievement a]

—  Work products exist that provide evidence.of the achievement of the process outcomes.
Bl4.3.3 Level BETA: Articulated process

Bi4.3.3.1 General

The previously described Performed process is now implemented in a managed fashion (fesources
naged) and it follows a.menitored defined process.

The following attributes of the process, together with the previously defined attribute, demonsgtrate the
adhievement of thistevel.

B4.3.3.2 PA.2'Management of resources attribute

The Management of resources attribute is a measure of the extent to which the organizational fesources
arle used\for the performance of the process. As a result of full achievement of this attribute:

a)|_“performance of the process is planned and monitored;

b) resource needs for the performance of the process are identified;
c) responsibilities and authorities for performing the process are assigned and communicated;

d) resources and information necessary for performing the process are made available, allocated
and used;

e) interfaces between the involved parties are managed to ensure both effective communication and
clear assignment of responsibility.
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neri

racti for PA.2

reviews

Process

The progess is performed according to the plan(s).

PA.2.GP.1 Plan and monitor the performance of the process to fulfil the identified objectives.

Plan(s) for the performance of the process are developed. The process performance cycle is defined.
Key milestones for the performance of the process are established.

Estimates for process performance attributes are determined and maintained. Process activities and
tasks are defined.

Schedule is defined and aligned with the approach to performing the process. Process work product

aTe pramned:

performance is monitored to ensure planned results are achieved.

PA.2.GP

The info

The hunlan and infrastructure resources necessary for performing the process are identified.

2 Identify and make available resources to perform the process according to/plan.

Fmation necessary to perform the process is identified.

PA.2.GP

Respons
municat

Respons

learning

The needls for process performance experience, knowledge and skills are defined.

Competgncies for management and execution of the processé@re ensured by training or work-based

Requiredl competencies are identified based on the responsibilities.

3 Define responsibilities and authorities for performing the process.

ibilities, commitments and authorities to perform the process aredefined, assigned and com
bd.

ibilities and authorities to verify process work products are\defined and assigned.

PA.2.GP

The info

The hunlan and infrastructure resources necessary for performing the process are made available,
allocated and used.

4 Make available resources to perform the'process according to plan.

Fmation necessary to perform the-process is made available.

PA.2.GP

The indi
the invol

Interfacg
volved p

Commuyij

5 Manage the interfaces between involved parties.

viduals and groups involved-in the process performance are determined. Responsibilities of
ved parties are assigned-

s between the inyglved parties are managed. Communication is assured between the in-
prties.

ication between the involved parties is effective.

neri

0-2 Plan

work products for PA.2
PA.2-Achievement a, b, ¢, d]

— Defines objectives to perform the process.

— Describes assumptions and constraints considered in defining the objectives.

— Inclu

des milestones and timetable to produce the work products of the process.

— Identifies tasks, resources, responsibilities and infrastructure needed to perform the process.

— Cons

iders risks related to fulfil defined objectives.

— Identifies stakeholders and communication mechanisms to be used.

— Describes how the plan is controlled and adjusted when needed.

42
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0-3 Record [PA.2 Achievement d, e]

— States results achieved or provides evidence of activities performed in a process.

— Provides evidence of communication, meetings, reviews and corrections.

0-4 Register [PA.2 Achievement c, €]

— Contains status information about corrections; schedule and work breakdown structure.

— Monitors identified risks.

045 Report [PA.2 Achievement b, c]

— Monitors process performance against defined objectives and plans.
— Identifies deviations in process performance.

— Describes results and status of the process.

— Provides evidence of management activities.

B}4.3.3.3 PA.3 Defined process attribute

The defined process attribute is a measure of the extent to which the organizational process is defined
and used for the performance of the process. As a result of full achievement of this attribute:

a)l a standard process, including appropriate tailoring guidelines, is defined that describes the
fundamental elements that must be incorporated-into a defined process, including competencies
and roles and infrastructure;

b)] the defined process is deployed based upen an appropriately selected and/or tailored [standard
process, including the use of the standard competencies and roles and infrastructure;

c)| suitable methods for monitoring the‘effectiveness and suitability of the process are deternined;

d) appropriate data are, collectedand analyzed as a basis for understanding the behaviour pf, and to
demonstrate the suitability*and effectiveness of the process, and to evaluate how the grocess is
performed and where contihuous improvement of the process can be made.

Generic practices for PA.3

A.3.GP1 Define the'standard process that will support the deployment of the defined process.

P
Alstandard pracess is developed that includes the fundamental process elements.
The standard process identifies the deployment needs and deployment context.
G

uidan€e*and/or procedures are provided to support implementation of the process as needegd.

Appropriate tailoring guideline(s) are available as needed.

PA.3.GP3 Identify the roles and competencies for performing the standard process.

Process performance roles are identified.

Competencies for performing the process are identified.

PA.3.GP4 Identify the required infrastructure and work environment for performing the
standard process.

Process infrastructure components are identified (facilities, tools, networks, methods, etc).

Work environment requirements are identified.
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PA.3.GP5 Determine suitable methods and measures to monitor the effectiveness and suitabil-
ity of the standard process.

Methods and measures for monitoring the effectiveness and suitability of the process are determined.

Appropriate criteria and data needed to monitor the effectiveness and suitability of the process are
defined.

The need to conduct internal audit and management review is established.

Process changes are implemented to maintain the standard process.

PA.3.GT—BWT&eﬁmd1mwﬂmtmﬁsﬁerm€cmmMmmm#Mﬂ‘f
dard process.

the sta

The defihed process is appropriately selected and/or tailored from the standard process.
Conformance of defined process with standard process requirements is verified.

The rolep for performing the defined process are assigned and communicated.

The responsibilities and authorities for performing the defined process are assigned and commu-
nicated.

Appropriate competencies for assigned personnel are identified.

Suitable[training is available for those deploying the defined process.

Requiredl human resources are made available, allocated and used.

Requiredl information to perform the process is made available,allocated and used.
Requiredl infrastructure and work environment is available.

Organizational support to effectively manage and maintainthe infrastructure and work environmer
is available.

Infrastrificture and work environment is used and maintained.

—+

PA.3.GP[7 Collect and analyze data about performance of the process to demonstrate its suita-
bility and effectiveness.

Data required to understand the behaviout, suitability and effectiveness of the defined process are
identified.

Data are|collected and analyzed to understand the behaviour, suitability and effectiveness of the
defined process.

Results ¢f the analysis are used to identify where continual improvement of the standard and/or
defined process can be made.

Generic Work products for PA.3

0-6 Procgss description [PA.3 achievement a, b]

44

Descfibes_the standard process, including the fundamental process elements, interactions with
other precesses and appropriate tailoring guidelines.

Addresses the performance, management and deployment of the process, as described by capability
levels ALPHA and the PA.3 Process definition attribute.

Addresses methods to monitor process effectiveness and suitability.

Identifies data and records to be collected when performing the defined process, in order to improve
the standard process.

Identifies and communicates the personnel competencies, roles and responsibilities for the standard
and defined process.

Identifies the personnel performance criteria for the standard and defined process.
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Identifies the tailoring guidelines for the standard process.

Identifies process measures.

0-7 Repository [PA.3 achievement a]

Used to support and maintain the standard process assets.

0-8 Standard [PA.3 achievement a]

Provides reference for the standards used by the standard process and identification about how

they are used.

049 Strategy [PA.3 achievement a]

Identifies approaches for defining, maintaining and supporting a standard process,
infrastructure, work environment, training, internal audit and managementreview.

042 Plan [PA.3 achievement b]

Expresses the strategy for the organizational support, allocation and use of the
infrastructure.

Describes the project’s resources and the elements of thelibfrastructure needed to d
defined process.

Expresses the strategy to satisfy the project’s training needs.

including

process

bploy the

Identifies process improvement proposal(s) basedon analysis of suitability and effectiverfess.

043 Record [PA.3 achievement b, c, d]

Provides evidence that the project personnel possess the required authorities, skills, e3
and knowledge.

Provides evidence that project personnel have received the required training to satisfy thg
the project.

Provides evidence that projéect infrastructure and working environment are made avai
maintained for performing the defined process.

044 Register [PA.3 achievement a, d]

Records the status of required corrective actions.

Capturesthe project’s work breakdown structure needed to define the tasks and their depe

047 Repository [PA.3 achievement d]

Prevides evidence that information is made available for performing the defined process.

(perience

needs of

able and

ndencies.

B.4.3.4 Level GAMMA: Aligned process

B.4.3.4.1 General

The previously described Articulated process is now implemented aligned to the organizational
business goals, as well as ensuring customer satisfaction.

The following attributes of the process, together with the previously defined attribute, demonstrate the
achievement of this level.
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PA.4 Process alignment attribute

The process alignment attribute is a measure of the extent to which the process is maintained aligned
to the organization business objectives. As a result of full achievement of this attribute:

a) process information needs and objectives (quantitative and qualitative) in support of relevant
business goals are established;

b) results of measurement are collected, analyzed and reported in order to monitor the extent to
which the quantitative objectives for process performance are met;

c) corrg

neri

ctive actions are taken to address deviations from objectives defined.

practices for PA.4

PA.4.GP
Achieve|

Select th|
tive or q

I Determine the business goals to be addressed by quantitative management. [PA.4
ment: aj

e relevant business goals from the organization’s business goals to be addressed by quantita
1alitative measurement.

Select t

age the ¢

measurgment.

Establish the organization's set of statistical or other quantitative or-qualitative techniques to man-

process elements from the standard process that are to be includéd.in the organization’s

rganization’s set of processes

Establish the control limits of process performance for the progéess elements based on historical datd.

PA.4 GP.

Monitor
process

Analyze
establis}

Identify

2.Collect and analyze the data. [PA.4 Achievement: b]

the performance of the selected process elements to establish stable, capable and predictabl
ithin control and performance limits.

the data using the organization’s set of statistical or quantitative or qualitative techniques t
an understanding of the variation of the selected processes or process elements.

hnd analyze causes of variation to.determine the root cause.

[}

o

PA.4.GP.

Determi
other ca

Implemd
and perf

3 Determine the corrective and preventative actions. [PA.4 Achievement: c]

he corrective and preventatiye actions (as needed) to be taken to address the special and
ises of variation to preventre-occurrence.

nt the corrective and preventative actions (as needed) to address variances outside control
prmance limits.

Generic
0-10 Goa

— Busi

work products-for PA.4

s [PA.4 achievement a]

ness,goals.

— Miss

onand vision statement.

0-11 Mea

sure [PA.4 achievement b, c]

— Process measure.

— Process performance model.

0-2 Plan [PA.4 achievement a]

— Measurement plan.

0-12 Policy [PA.4 achievement a]

— Quality and Organizational policy.

46
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0-3 Record [PA.4 achievement b, c]

— Provides evidence of process performance data.

— Provides evidence of customer satisfaction data.

0-4 Register [PA.4 achievement c|

— Corrective actions.

— Preventive action.

— Process performance report.

— Analysis report.

045 Report [PA.4 achievement b]

B{4.4 Work product characteristics

Work product characteristics listed in this subclause can be used when#eviewing potential i
oytputs of process implementation. The characteristics are provided as guidance for the attj
lopk for, in a particular, sample work product to provide objective evidence supporting the asse
a particular process. A documented process and assessor judgment’is needed to ensure that th
cqntext (application domain, business purpose, development methodology, size of the orgj
etlc.) is considered when using this information. Work products and their characteristics s
cqnsidered as a starting point for considering whether, given the context, they are contribut
intended purpose of the process, not as a check-list ofwhat every organization must have.

Tgble B.13 contains the list of detailed work products, indicators for the capability level Alpha.’]
cqntains the list of generic work products, indicators for the capability levels Beta and Gammg.

Table B.13 — Detailed work product characteristics

puts and
ibutes to
5sment of
E process
|nization,
hould be
ng to the

able B.14

WP ID WP name

WP characteristics

1 Acceptance Documents the Customer acceptance of the Deliverables of the project. [lfmay
record haye 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.

2 Change request |Identifies a Software, or documentation problem or desired improvement, and
requests modifications. It may have the following characteristics:

identifies purpose of change;

identifies request status (new, accepted, rejected);
identifies requester contact information;
impacted system(s);

impact to operations of existing system(s) defined;
impact to associated documentation defined;

criticality of the request, date needed.

The applicable statuses are: initiated, evaluated, and accepted.
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Table B.13 (continued)

WP ID WP name WP characteristics
3 Correction Identifies activities established to correct a deviation or problem concerning the
register accomplishment of a plan. It can have the following characteristics:

— identifies the initial problem;
— defines a solution;

— identifies corrective actions taken;

Az arclhl 1aad-o

idantifiac +bh o a-far rmaalation of do00 0 fion
et e St e OWhHR eSS P ToT Compret oo ettt aactaotts;

— identifies the open date and target closure date;
— contains a status indicator;

— indicates follow up actions.

4 Delivery Includes the following:
instructions

— elements required for product release identified
(i.e. hardware, software, documentation etc.);
— delivery requirements;
— sequential ordering of Tasks to be performed;
— applicable releases identified;
— identifies all delivered Software Compg@nents with version information;
— identifies any necessary backup and-recovery procedures.

The applicable statuses are: verified,accepted, updated, and reviewed

ot

5 Maintenance Describes the Software Configufration and the environment used for developmer]
documentation and testing (compilers, designiteols, construction and tests). It may have the fol-
lowing characteristics:

— includes or refers to@ll Software Configuration elements
developed duringimplementation;

— identifies envitenment used for development and testing
(compilers,design tools, construction and tests tools);

— writtenlin terms that maintenance personnel can understand.

The applicable statuses are: verified and baselined.

6 Meeting record Records the agreements established with Customer and/or Work Team. It may
have the following characteristics:

— purpose of meeting;
— attendees;
— date, place held;

— reference to previous minutes;

— what was accomplished;

— identifies issues raised;
— any open issues;
— next meeting, if any.

The applicable status is: updated.
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Table B.13 (continued)

WP ID

WP name

WP characteristics

Progress status
record

Records the status of the project against the Project Plan. It can have the follow-

ing characteristics:

status of actual Tasks against planned Tasks;
status of actual results against established Objectives/goals;

status of actual resource allocation against planned Resources;

cikatiic of o lcoct agaia

The applicable status is: evaluated.

oo FETE i +hudaat fFilpa ot
statas-etretralcostagatstbudgetestmates:
status of actual time against planned schedule;
status of actual risk against previously identified;

record of any deviations from planned Tasks and reason-why.

Project plan

Presents how the project processes and activities will be executed to ass
project’s successful completion, and the quality of the-deliverable produg
Includes the following elements which may have the characteristics as fo

product description;

purpose;

general Customer requirements;

scope description of what is included and what is not;
objectives of the project;

deliverables - list of ppoducts to be delivered to Customer;

tasks, including verification, validation and reviews with Customer
and Work Team, to"assure the quality of work products; tasks may be
represented as’@a Work Breakdown Structure (WBS);

estimated\duration of tasks;

resouices (humans, materials, standards, equipment and tools)
including the required training, and the schedule when the Resource
are needed;

composition of Work Team;

schedule of the Project Tasks, the expected start and completion dat¢
for each task, and the relationship and dependencies of the Tasks;

estimated Effort and Cost;

identification of Project Risks;

version control strategy;

product repository tools or mechanism identified;

location and access mechanisms for the repository specified;

ure the
ts. It
[lows:
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Table B.13 (continued)

WP ID

WP name

WP characteristics

— version identification and control defined;
— backup and recovery mechanisms defined;

— storage, handling and delivery (including archival and retrieval)
mechanisms specified;

— delivery instructions;

ol 4 L axrdiaza

losoantc eaoaaiead £o ductralaacaidaneifiad (o L
e e T equr oo protattr Crtastrat ot ar v ar c;

software, documentation etc.);
— delivery requirements;
— sequential ordering of Tasks to be performed;
— applicable releases identified;
— identifies all delivered Software Components with versioniinformation;
— identifies any necessary backup and recoveryprocedures.

The applicable statuses are: verified, accepted, updated and reviewed.

Project repository

Electronic container to store project work products§ and deliveries. It may have
the following characteristics:

— stores project work products;

— stores released Deliverables products;

— storage and retrieval capabilities;

— ability to browse content;

— listing of contents with description of attributes;

— sharing and transfer ef work products between affected groups;
— effective controls.,oveér access;

— maintain workiproducts descriptions;

— recovery_ofarchive versions of work products;

— abilityte report work products status;

— clianges to work products are tracked to Change Requests.

The applicable statuses are: recovered and updated.

10

Project
repository
backup

Repository used to backup the Project Repository and, if necessary, to recover th
information.

11

Requirements
specification

Identifies the software requirements. It may have the following characteristics.

— Introduction -general description of Software and its use within the
Scope of the Customer business.

Reaguiramaentc dacerintion:
H-emenRtsaescr

TPtros

— Functionality — established needs to be satisfied by the Software
when it is used in specific conditions. Good functional requirements
are when being adequate, accurate and safe.

— User interface — definition of those user interface characteristics
that allow to understand and learn the Software easily so the user
be able to perform his/her Tasks efficiently including the interface
exemplar description.

— External interfaces — definition of interfaces with other software or hardware.

— Reliability — specification of the software execution level concerning
the maturity, fault tolerance and recovery.

50
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Table B.13 (continued)

WP ID WP name WP characteristics

— Efficiency — specification of the software execution level concerning
the time and use of the Resources.

— Maintenance — description of the elements facilitating the
understanding and execution of the future Software modifications.

— Portability — description of the Software characteristics that allow
its transfer from one place to other.

— Design and construction limitations/constraints — needs imposed
by the Customer.

— Interoperability — capability for two or more systems or Software
Components be able to change information each other and use it.

— Reusability — feature of any product/sub-product, og-a part of it,
so that it can be used by several users as an end product, in the
own software development, or in the execution of\pother software products.

— Legal and regulative — needs imposed by laws, regulations, etc.
Each requirement is identified, unique and it is'verifiable or can be assespged.

The applicable statuses are: verified, validated and baselined.

12 Software Software item (Software source and executable code) for a Customer, copstituted
by a collection of integrated Software Components.

The applicable statuses are: testéd and baselined.

13 Software A set of related code units.
components The applicable statuses are:unit tested, corrected and baselined.

14 Software A uniquely identified ahd consistent set of software products including:
configuration

— RequirementsSpecification;

— Software Design;

— Traceability Record;

— Software Components;
—Software;

+— Test Cases and Test Procedures;
— Test Report;

— Product Operation Guide;

— Software User Documentation;

— Maintenance Documentation.

The applicable statuses are: delivered and accepted.
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Table B.13 (continued)

WP ID WP name WP characteristics

15 Software design |Textual and graphical information on the Software structure.

This structure may include the following parts:
Architectural high level software design — Describes the overall
Software structure:

— identifies the required Software Components;

— identifies the relationship between Software Components;
— consideration is given to any required:

— software performance characteristics;

— hardware, software and human interfaces;

— security characteristics;

— database design requirements;

— error handling and recovery attributes.

Detailed low level software design

— includes details of the Software Components tofacilitate its
construction and test within the programming environment;

— provides detailed design (could be represented as a prototype,
flow chart, entity relationship diagram, pseudo code, etc.);

— provides format of input/output.data;

— provides specification of data/storage needs;

— establishes required dataraming conventions;

— defines the format oftrequired data structures;

— defines the data fields and purpose of each required data element;
— provides the specifications of the program structure.

The applicable-statuses are: verified and baselined.

16 Software user Describesthe way of using the Software based on the user interface. It may have
documentation the following characteristics:

—s user procedures for performing specified Tasks using the Software;
+ installation and de-installation procedures;

— brief description of the intended use of the Software (the concept of operations

— the supplied and required Resources;
— needed operational environment;

— availability of problem reporting and assistance;

1 b 1 PR | Q ot
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)

— lists and explains Software commands and system provided messages
to the user;

— as appropriate for the identified risk, it includes warnings,
cautions, and notes, with corrections;

— itincludes troubleshooting and error correction procedures.
It is written in terms understandable by users.

The applicable statuses are: preliminary, verified and baselined.
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Table B.13 (continued)

WP ID

WP name

WP characteristics

17

Statement of work

Description of work to be done related to Software development. It may include:

product description;
purpose;
general customer requirements;

scope description of what is included and what is not;

objectives of the project;

deliverables list of products to be delivered to Customer.

The applicable status is: reviewed.

18

Test cases and
test procedures

Elements needed to test code. Test Case may include:

identifies the test case;

test items;

input specifications;

output specifications;
environmental needs;

special procedural requirements;

interface dependencies.

Test Procedures may include;

identifies test name,test'description and test completion date;
identifies potentialimplementation issues;

identifies the person who completed the test procedure;
identifies prerequisites;

identifies procedure steps including the step number, the required
action'by the tester and the expected results.

The applicable statuses are: verified and baselined.

19

Testreport

Documents the tests execution. It may include:

a summary of each defect;

identifies the related test case;

identifies the tester who found each defect;
identifies the severity for each defect;

identifies the affected function(s) for each defect;
identifies the date when each defect originated;

identifies the date when each defect was resolved;

identifies the person who resolved each defect.

The applicable status is: baselined.

20

Traceability
record

Documents the relationship among the requirements included in the Require-
ments Specification, Software Design elements, Software Components, Test Cases

and Test Procedures. It may include:

identifies requirements of Requirements Specification to be traced;

provides forward and backward mapping of requirements to
Software Design elements, Software Components, Test Cases
and Test Procedures.

The applicable statuses are: verified, baselined and updated.
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Table B.13 (continued)

WP ID

WP name

WP characteristics

21

Verification
results

Documents the verification execution. It may include the record of:

participants;
date;
place;

duration;

verification check-list;
passed items of verification;
failed items of verification;
pending items of verification;

defects identified during verification.

22

Validation results

Documents the validation execution, It may include the record)of:

participants;

date;

place;

duration;

validation check-list;
passed items of validation;
failed items of validation;
pending items of validation;

defects identified during validation.

23

Human resource
record

Personnel and traininginformation of human resources. It may have the follow-
ing characteristics;

a)

b)

Human Resource Register
— personal data;

— education;

-— “experience;

— roles assigned;

— training.

Training Plan/Record description of the training activities. It may have
the following characteristics:

— courses, workshops, mentoring, on the job training etc.;

— calendar (planned and actual information);

— trainers;

— logistics.

24

Process
improvement
suggestions

Contain the suggested information to improve an implemented process. It may
have the following characteristics:

improvement suggestions of a process methods;
improvement suggestions of a process tools;

improvement suggestions of a process formats;

improvement suggestions of a process standards.
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Table B.13 (continued)

WP ID

WP name

WP characteristics

25

Resource request

The Resource Request may have the following characteristics.

— Plan for the necessary resources, knowledge and skills needed to
perform the process or project. The request may include:

— Human Resource requirements (knowledge and skills);

— Infrastructure requirements (hardware, software, tools)

R o £, a PEEY) Y iEion of 1 laxaant X +
eGSO T eSO uT eeactqt ST o o TRt ettt O ay i g 1o

The request may include:
— Description;

— Due date.

ded.

26

Resource
policies and/
or mechanisms

Policies and/or mechanisms to manage the VSE resources. [t may have tH
ing characteristics.

— Human Resource Policies and/or Mechanisms:

— elements to consider in the selection, ace€eptance, allocation,
training, and evaluation of human resources;

— criteria and periodicity for the evaluation of performance
of human resources.

— Goods, Services and Infrastructuse Policies and/or Mechanisms:

— elements to consider in the acquisition of goods and services,
and in the maintenance of the infrastructure;

— periodicity for the)preventive maintenance.

NOTE This could be established as policies and/or mechanisms.

e follow-

27

Procurement
requirements

Information of the-approved requirements that are going to procured. It
the following characteristics:

— description of resource;
— type-ofiacquisition (internal/external);
— duedate;

==/approved budget.

may have

28

Goods or
services record

Goods and services main information. It may have the following characte

— Good or Services Register characteristics of good or service.
It may have the following characteristics:

— price;
— purchase date;
— allocation of good or service;

— useful life;

ristics:

— service period.

— Maintenance Plan/Record description of preventive and corrective

infrastructure maintenance activities. It may have the following characteristics:

— schedule (planned and actual information);
— responsible parties;

— suppliers (internal or external).

29

Supplier list

Record of good or service suppliers, including their general data, goods or servic-

es provided, satisfaction evaluation, among others.
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Table B.13 (continued)

WP ID

WP name

WP characteristics

30

Resource report

Periodic report concentrating information on:

Human Resource and Training Report:
Human Resource Status;
performed and planed training activities.

Goods, Services and Infrastructure:

acquired goods and services;
satisfaction evaluation of acquired goods and services;

performed and planned maintenance activities.

31

Process plan

The definition of the process taxonomy and the tasks involved in manage the VSE
processes. It may have the following characteristics:

Content of processes, index of the elements a process must define.
It may have the following characteristics:

— name;
— purpose;

— objectives;

— input, output and internal productss
— roles involved;

— activities.

Schedule for:

— process definition tasks;

— process deployment tasks;

— process evaluation tasks;

— process improvement tasks.

32

Process definition

The information and documents that defines a process. It may have the following
characteristics:

Process Map;
Process Owner;
Process Documentation;

Software Tools Requirements and Training Needs.

33

Evaluation
definitidn
and récord

The standard information needed to carry out evaluations in the VSE. It may hav
the following characteristics:

[¢)

type of evaluations;

scope;

method;

evaluation criteria;

evaluation record, a repository of all evaluations made in the VSE:
— dates;

— scopes;

— responsible roles;

— strengths;

— weakness.
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Table B.13 (continued)

WP ID WP name WP characteristics
34 Evaluation report |Report that contains the needed information to carry out and the results of an
evaluation. It may have the following characteristics:
— dates;
— scope;
— responsible roles;
ctranathc
SErergths:
— weakness.

35 Process The repository of all improvement suggestions and for those selected the actions
improvement to be carried out to deploy the improvements suggestions. It may have tHe follow-
record ing characteristics:

— Process Improvement Suggestions;
— Process Improvement Actions.

36 Organizational A backup of the Organizational Repository containing all the important informa-
repository tion of the VSE processes and project. It may laye the following charactefistics:
backup — Main processes products;

— Project Repository.

37 Process Contains the minimal information.tle VSE periodically needs to know alHout the
progress VSE processes status. It may have the following characteristics:
report .

— summary of evaluations?
— summary of improvéments.

38 Formal It may have the following characteristics:
agreement — identifies customer requirements (functional and non functional);

— identifies time frame for delivery;

— identifies budget and resources provided by both parts;

— identifies what is to be purchased and any subcontractors;
—-\identifies any warranty information;

+ identifies any copyright and licensing information;

— identifies acceptance criteria;

— identifies change management and problem resolution procedures;
— identifies customer’s role;

— evidence of review and approval by authorised signatories.

* Select content from ISO/IEC 15504-5.

39 Customer Record of customer’s comments and complaints, gathered by the project|portfolio
comments management.
and complaints
record

40 Project record Administrative project information. It may have the following characteristics:

name;

responsible party;
starting and end date;
customer;

price.
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Table B.13 (continued)

WP ID WP name WP characteristics
41 Project portfolio |It may have the following characteristics.
report

— Project Generation Report: Contains a summary of Project Generation
Schedule status, and the project generation results.

— Projects Report: Contains a summary of the status of all projects
Progress Status Records.

— Customer Relations Report: Contains a summary of the status
of customer related activities and Customer Comments
and Complaints records.

42 Request for It may have the following characteristics:
proposal — reference to the requirements specifications;

— 1identifies desired characteristics, such as:

— system architecture, configuration requirements;

— quality criteria or requirements;

— project schedule requirements;

— expected delivery/service dates;

— cost/price expectations;

— regulatory standards/requirements;

— identifies submission date for resubmission of the response.

* Select content from ISO/IEC 155043}5

43 Technical It may have the following characteristics:
proposal

— proposed solution;
— proposed schedule;
— scope of initial proposal:
— the requirements that would be satisfied;

— the reguirements that could not be satisfied,
and,provides a justification of variants;

— identifies conditions (e.g. time, location) that affect the validity
of-the proposal;

3 identifies obligations of the acquirer and the consequences of these
not being met;

— defines the estimated price of proposed development, product, or service.
* Proposed content from ISO/IEC 15504-5, 12-00

44  |Environmental It may have the following characteristics:
infermation

report
| 3

— market information;

— technology trends;

— competitors information.
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Table B.13 (continued)

WP ID

WP name

WP characteristics

45

Business model

It may have the following characteristics:
— customer segments and characteristics;
— value proposition;

— products and services description;

— customer relationship;

— key partners and suppliers;
— Kkey processes;

— key internal projects;

— key activities;

— key resources;

— key functional areas.

46

Strategic plan

It may have the following characteristics:
— mission;

— vision;

— values;

— objectives with indicators arid goals;
— required processes;

— required internal prgjeets;

— required functionalareas;

— objectives relationship table;

— organizational objectives alignment with process, areas
and projects objectives;

— customer strategy;
—. (budget;

<=~ planning group.

47

Planning agenda

It may have the following characteristics:
— date;

— location;

— participants;

— special requirements.

48

Organizational
repository

ctratagys

— Identified what needs and objectives or goals there are to be
satisfied by the organizational repository.

Stroatcoy

— Establishes the options and approach for satisfying needs,
objectives or goals for the organizzational repository.

— Establishes the evaluation criteria against which the strategic
options are evaluated for the organizational repository.

— Identify any constraints/risks of the organizational repository
and how these will be addressed.
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Table B.13 (continued)

WP ID WP name WP characteristics
49 Organizational — Effective controls over access.
repository — Type of items maintained.
— Supporting hardware, software and product applications.
— Identifies appropriate version control.
— Ability to identify where the asset has been used for traceability issues.
— Feedback from asset usage.
50 Project — Established by the top management:
gglritcfi(;lsi(;nd/or — approprate to the organization;
mechanisms — aligned to organization's business objectives;
— addresses product and process quality goals;
— supports the establishment and review of quality objectives;
— commitment to comply with requirement;
— commitment to improve the effectiveness ofthe quality
management system;
— defined proformance assessment strategy.
51 Project — Identifies the potential projects to be performed.

generation sched-
ule

— Identifies the expected and actual start and completion date
for the required projects.

— Allows the identification of Strategic projects and projects dependencies.
— Identifies project completion status vs. planned date.

— Has a mapping to schédule resource data.

52 VSE risks It may have the following characteristics:
g}ggagement — risk list with prebability, impact and exposure;
— risk mitigation actions with dates and responsible;
— risk.cenitingency plans.
Table B.14 — Generic work product characteristics
WP ID WP name WP characteristics
0-1 |Work product — Defines the attributes associated with an artefact from a process execution:
— key elements to be represented in the work product
0-2 |Plan As appropriate to the application and purpose)

— Identifies the plan owner

- Illb}udﬁb.
— the objective and scope of what is to be accomplished;
— assumptions made;
— constraints;

— risks;

— tasks to be accomplished;
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Table B.14 (continued)

WP ID WP name WP characteristics

— schedules, milestones and target dates;

— critical dependencies;
— maintenance disposition for the plan.
— Method/approach to accomplish plan

— Identifies:

— task ownership, including tasks performed by other parties
(e.g. supplier, customer);

— quality criteria;
— required work products.
— Includes resources to accomplish plan objectives:
— time;
— staff (key roles and authorities e.g. sponser);
— materials/equipment;
— budget.
— Includes contingency plan for non-completed tasks.

— Plan is approved.

0-3 |Record — Work product stating results’achieved or provides evidence of
activities performed in-aprocess.

— Anitem thatis part of a set of identifiable and retrievable data.

0-4 |Register A register is a compilation of data or information captured in a defined sequence
to enable:

— an overall view of evidence of activities that have taken place;
— monitoPing and analysis;

— provides evidence of performance of a process over time.

0-5 |Report A work product describing a situation that:

=" includes results and status;

— identifies applicable/associated information;
— identifies considerations/constraints;

— provides evidence/verification.

0-6 |Progess — A detailed description of the process/procedure which jncludes:

©ptription — tailoring of the standard process (if applicable);

— purpose of the process;

— outcomes ofthe process;

— task and activities to be performed and ordering of tasks;
— critical dependencies between task activities;

— expected time required to execute task;

— input / output work products;

— links between input and output work products;

— identifies process entry and exit criteria;

— identifies internal and external interfaces to the process;

— identifies process measures;
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Table B.14 (continued)

WP ID WP name WP characteristics

— identifies quality expectations;

— identifies functional roles and responsibilities:

— approved by authorised personnel.

0-7 |Repository — Repository for components.

— Storage and retrieval capabilities.

— Ability to browse content.

— Listing of contents with description of attributes.

— Sharing and transfer of components between affected groups.
— Effective controls over access.

— Maintain component descriptions.

— Recovery of archive versions of components.

— Ability to report component status.

— Changes to components are tracked to change/user requests.

0-8 |Standard — Identifies who/what they apply to.
— Expectations for conformance are identified.
— Conformance to requirements can be. demonstrated.

— Provisions for tailoring or exceptionto the requirements are included.

0-9 |Strategy — Identifies what needs and objectives or goals there are to be satisfied.

— Establishes the options aridrapproach for satisfying the needs,
objectives, or goals.

— Establishes the evaldation criteria against which the strategic options
are evaluated.

— Identifies any¢ohstraints/risks and how these will be addressed.

0-10 |Goals — Identifies the objective to be achieved.

— Identifies who is expected to achieve the goal.

— Identifies any incremental supporting goals.

—\Identifies any conditions constraints.

- Identifies the timeframe for achievement.

— Arereasonable and achievable within the resources allocated.
— Are current, established for current project, organization.

— Are optimized to support known performance criteria and plans.

0-11 [Mgasure — Quantitative or qualitative attribute for a product or process.

— Defines tie metiod for cotfecting data

— Understood by those expected to use them.

— Provides value to the organization/project.

— References any relevant goals.

— Non-disruptive to the work flow.

— Appropriate to the process, life cycle model, organization.

— Has appropriate analysis and commentary to allow meaningful
interpretation by users.
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Table B.14 (continued)

WP ID WP name

WP characteristics

0-12 |Policy

— Authorized.
— Available to all personnel impacted by the policy.

— Establishes practices/rules to be adhered to.

B.5 Rules to derive VSE profiles from process capability levels

Tile VSE profile level achieved by an organization is derived from the process capabilityleyel ratings

adcording to the specific rules identified for each specific process assessment model, in thiscdse:

a)l to achieve the Basic profile for software, all processes assigned to Basic group-achiev¢ process
capability level ALPHA or higher;

b) to achieve the Organizational profile level, all processes assigned to organizational group achieve
process capability level BETA or higher and the ones assigned to the Basic profile achieve qapability

level GAMMA.
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Figure B.5 — Rules for deriving Basic profile
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Figure B.6 — Rules for deriving OrganizationalProfile

Table B.15 — VSE profile ratings

5 and Figure B.6 show the rules for deriving profile levelstrom capability levels. The figures
the relationship between capability levels and processes, overlaid with the boundaries that
rize Profiles Levels. The VSE profile achieved by a-VSE is derived from the process attribute
ratings for each process according to the VSE profile medel’defined in Table B.15. The Basic profile
when both the Basic profile processes (projectimanagement and software implementation)

is

Sd

ale

Process

Process
capability

Process attributes Rating

Basic pro|

file

Project management

Software implementation

ALPHA
ALPHA

(@)

VSE Process Performance

VSE Process Performance

Organiza
profile

Fional

Project management

GAMMA

VSE Process Performance
Management of resources
Defined Process

Process Alignment

Software implementation

GAMMA

VSE Process Performance
Management of resources

Defined Process

Process Alignment

Process management

BETA

VSE Process Performance
Management of resources

Defined Process

Project portfolio management

BETA

VSE Process Performance

Management of resources

O O OO0 O O O 0 OO0 0O 60 OO0

Defined Process
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Table B.15 (continued)

Scale Process c:;glc)‘ielsi:y Process attributes Rating
Resource management BETA VSE Process Performance C
Management of resources C
Defined Process C
Organizational management |[BETA VSE Process Performance C
Management of resources C
Defined Process C

B

This subclause verifies how the defined process assessment model meets the requiren

cd
off

py

Fd
cl

identification. They should not be construed as normative elements of this annex.

6 Conformity of the exemplar process assessment model

nformance defined in ISO/IEC 33004. The process assessment model canbe'used in the per
assessments that meet the requirements of ISO/IEC 33002. It may also b€ used as a guide
ofile or maturity model developer.

r ease of reference, the requirements from ISO/IEC 33004 are embedded verbatim in the tg
huse. Where text has been quoted from ISO/IEC 33004:2015, that text is enclosed in a box, f

nents for
formance
for a VSE

xt of this
br ease of

6

[©J=))

3.1 A process assessment model shall relate to a singleprocess quality characteristic.

L3.2 A process assessment model shall incorporatea‘single process measurement framewor
h the selected process quality characteristic.

k based

le

The process quality characteristics measures‘through this process assessment model is the ¢

vel of the VSE processes. The only one measurement framework used is the ones defined in /

apability
Annex A.

o O N DN OO

Q. 0

3.3 A process assessment model shall be based on one or more process reference models an
bss measurement framework.

3.4 A process assessment model shall relate to at least one process from the selected proces
hce model(s).

L3.5 A process assessment model shall declare its scope of coverage in the terms of:
the selected process quality characteristic;

the selected process measurement framework;

the selected process reference model(s);

the selected processes from the process reference model(s);

the process attributes and (if relevant) the process quality levels of the process quality

d a pro-

s refer-

characteristic selected from the process measurement framework.

This process assessment model is based upon the process reference model defined in ISO/IEC 29110-4-1.

©
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In the capability dimension of this process assessment model, the model addresses all of the capability
levels defined in the measurement framework in Annex A.

If the selected process measurement framework provides a nominal scale, then the process assess-
ment model shall, for a given process, address all of the defined process attributes, including the
process performance attribute.

If the process measurement framework provides an ordinal or interval scale, then the process as-
sessment model shall address, for a given process, all, or a continuous subset, of the levels (starting at
process quality level 1) of the process measurement framework for the process quality characteristic
for each pfthe processes withimitssCope.

=~

NOTE If would be permissible for a model, for example, to address solely process quality level 1‘ort
address process quality levels 1, 2 and 3, but it would not be permissible to address process qaality
levels 2 gnd 3 without process quality level 1

This profess assessment model addresses all process atributes and capability level§ defined in the
measurement frameowrk defined in Annex A.

6.3.8 Assessment indicators
A procegs assessment model shall be based on a set of assessment indicators that

a) explifitly address the purpose and process outcomes, as defined inthe’selected process
reference model, of each of the processes within the scope of the(pyocess assessment model;

b) demgnstrate the achievement of the process attributes within‘the scope of the process
assegsment model;

¢) demdnstrate the achievement (where relevant) of the process quality levels within the scope
of the process assessment model.

The assgssment indicators generally fall into three types:
a) practices that support achievement of either; the’process purpose or the specific process attributg;
b) inforjmation items and their characteristie$‘that demonstrate the respective achievements;

¢) resoyrces and infrastructure that support the respective achievements.

The procgss assessment model provides a two-dimensional view of process capability for the processes
in the prpcess reference model, through the inclusion of assessment indicators as shown in B.4. The
assessmgnt indicators used are (as’'shown in Figure B.4):

— base|practices and work'products for the process attribute ALPHA;

— genefic practices and’generic work products for the other process attributes.
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They support the judgment of the performance and capability of an implemented process.

6.3.9 Mapping process assessment models

A process assessment model shall provide explicit mapping from the relevant elements of the process
assessment model to the processes of the selected process reference model(s) and to the relevant
process attributes of the selected process measurement framework. The mappings shall be complete,
clear and unambiguous.

This enables process assessment models that are structurally different to be related to the same pro-
ess reference model(s) and the process measurement framework.

.3.9.1 Mapping to process reference models

he mapping of the assessment indicators within the process assessment model shall be to thle pur-
pse and process outcomes of the processes in the selected process reference model.

he mapping of the assessment indicators within the process assessment mgddel shall be to thle pro-
ess attributes (including all the process attribute outcomes listed for each process attribute)in the
Focess measurement framework.

c
6
T
p
61.3.9.2 Mapping to process measurement framework
T
c
P

Edch of the processes in this process assessment model is identicdl in scope to the process defined in
the process reference model. Each base practice and work product is cross-referenced to the process
outcomes it addresses. All work products relate as inputs of @utputs to the process as a whole (see
mpppings in B.4).

Edch of the process attributes in this process assessment model is identical to the process [attribute
dé¢fined in the measurement framework. The baSe practices and work products address the
cHaracteristics from each process attribute.

Tgble B.16 lists the mappings of the indicators to the achievements associated with eacly process
attribute.

Table B.16 — Mapping of indicators and process attributes

Indicators Practice name Maps td
PA.1: Process performanee-attribute: BPs and |Achieve the process outcomes. PA.1
WPs
GPs and GWPs All indicators in B.4 PA.2
PA.3
PA.4

.3.10 Expression of assessment results

pstdts of an assessment as a set of process attribute ratings for each assessed process (the process

£:1 Y 1 o d L. 41 £ d 100
UIIITS ) STITULTU TTULT ULIT PIrUttss TTITITIILT ITTUUCI(S .

6
Al process assessment model shall provide a formal and verifiable mechanism for representing the
r
p

NOTE The expression of results may involve a direct translation of process assessment model rat-
ings into a process profile as defined in this International Standard, or the conversion of the data col-
lected during the assessment (with the possible inclusion of additional information) through further
judgment on the part of the assessor

The processes in this process assessment model are identical to those defined in the process reference
model. The process attributes and the process attributes rating in this process assessment model are
identical to those defined in the measurement framework. As a consequence, results of assessments
based upon this process assessment model are expressed directly as a set of process attribute ratings
for each process within the scope of the assessment. No form of translation or conversion is required.
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Figure C.1 — Structure of the process asessment model

The process reference model defined in ISO/IEC/TR 29110-5-6-2, associated with the process attributes
defined in Annex A, establishes a process assessment model used as a common basis for performing
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assessments of software engineering process capability, allowing for the reporting of results using a
common rating scale.

The process reference model and the capability dimension defined in Annex A cannot be used alone as
the basis for conducting reliable and consistent assessments of process capability since the level of detail
provided is not sufficient. The descriptions of process purpose and outcomes in the process reference
model, and the process attribute definitions in Annex A, need to be supported with a comprehensive set
of indicators of process performance and process capability that are used for assessment performance

The indicators are used as a basis for collecting the objective evidence that enables an assessor to
QST — L . : . L . : c and is it
ended to be applicable in its entirety.

e process assessment model in this annex (this PAM) is directed at assessment sponsors|and lead
agsessors who wish to select a model, and associated documented process method, for assessment (for
either capability determination or process improvement). Additionally, it may be-of use to d¢velopers
off assessment models in the construction of their own model, by providing examples of good[software
erfjgineering and management practices.

Tte process assessment model defined in this annex is conformant with the ISO/IEC 33004 requirements
for a process assessment model and can be used as the basis for condueting an assessment of|software
erjgineering process capability for VSEs.

Copyright release for the process assessment model: Users(of‘this annex may freely reprqduce the
d¢tailed descriptions contained in the assessment model as.part of any tool or other material tp support
the performance of process assessments, so that it can belused for its intended purpose.

C{2 Processes dimension

Figure C.2 lists the processes from ISO/IEC/TR29110-5-6-2 that are included in the process dimension
of{the process assessment model.

Project
Statement of work ~———| management

(PM)

System
definition and - Software
realization “| configuration

K (5R)

Figure C.2 — Process included in the systems engineering Basic profile for VSE

Figure C.2 lists the processes from ISO/IEC/TR 29110-5-6-2 that are included in the process dimension
of the process assessment model.

The organizational group of processes are interrelated (see Figure B.3).

The organizational management process provides a Strategic Plan which defines project strategies,
budget, and required processes.
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The resource management process, the process management process and the project portfolio
management process receive the Strategic Plan as an input that will guide its activities.

The resource management receives the Resource Request from all the processes and projects, analyzes
them and assigns resources to the processes and projects according to the Resource Policies and/or
Mechanisms.

The process management process receives the Process Improvement Suggestions from all the processes,
analyzes them and applies these suggestions to the processes in order to improve them. The Process
Evaluation activity evaluates the processes implementation finding strengths and weakness, and
coordinafestheresotution of the weakTmess:

The projgct portfolio management process receives the Request for Proposal form the customersfactives
the accefted projects and supervises the correct execution of these projects.

For the process dimension, all the processes in Figure C.2 and Figure B.3 are included withjothe procefss
dimension of the process assessment model. Each process in the process assessment model is describ¢d
in terms|of a purpose statement. These statements contain the unique functionalhobjectives of the
process when performed in a particular environment. A list of specific outcomes i§jassociated with eagh
of the prdgcess purpose statements, as a list of expected positive results of the precess performance.

C.3 Capability dimension

For the capability dimension, the process capability levels and progess attributes are identical to thope
defined in Annex A, the measurement framework (MF).

Evolving|process capability is expressed in the process assessment model in terms of process attributes
grouped [into capability levels. Process attributes are fedtures of a process that can be evaluated o1l a
scale of dchievement, providing a measure of the capability of the process. They are applicable to #ll
processep. Each process attribute describes a facet ofithe overall capability of managing and improvipg
the effecfiveness of a process in achieving its purpose and contributing to the business goals of the
organizafion.

Within the process assessment model, the“measure of capability is based upon the one process
attributep (PA) defined in Annex A (the ME). Process attributes are used to determine whether a procefss
has reacljed a given capability. Each attribute measures a particular aspect of the process capability.

At each Igvel there is no ordering between the process attributes; each attribute addresses a specific
aspect of|the capability level. The list of process attributes is shown in Table A.1.

The procgss attributes are.evaluated on a four point ordinal scale of achievement, as defined in Annexq A
(the MF)| They provide-insight into the specific aspects of process capability required to suppdrt
process improvementand capability determination.

C.4 Assessment indicators

C.4.1 General

The process assessment model is based on the principle that the capability of a process can be assessed
by demonstrating the achievement of process attributes on the basis of evidence related to assessment
indicators. These indicators provide guidance for assessors in accumulating the necessary objective
evidence to support judgments of capability. Assessment 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 examination of work products of the processes assessed or from
statements made by the performers and managers of the processes.

The evidence 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.
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The output from a process assessment is a set of process profiles, one for each process within the
scope of the assessment. Each process profile consists of a set of the process attribute ratings for an
assessed process. Each attribute rating represents a judgment by the assessor of the extent to which
the attribute 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. The assessment indicators,
and their relationship to process performance and process capability, are shown in Figure C.3.

There are two types of assessment indicators: process capability indicators, which apply to capability
levels ALPHA to GAMMA and process performance indicators, which apply exclusively to capability
level ALPHA. These indicators are defined in C.4.2.

The process attributes in the capability dimension have a set of process capability indicejtors that

pyovide an indication of the extent of achievement of the process attribute in the instantiated
These indicators concern significant activities, resources or results associated with the dchiey

the process attribute purpose by a process.

The process capability indicators are:

A

Py
ad

jol

generic practice (GP);
generic work product (GWP).

b additional indicators for supporting the assessment of a processat Level ALPHA, each proc
ocess dimension has a set of process performance indicators\which is used to measure the
hievement of the process performance attribute for the proecess assessed.

The process performance indicators are:

base practice (BP);
work product (WP).

The process performance indicators arexised to measure the degree of achievement of th

rformance attribute (PA.1) for the process assessed.

CAPABILITY
dimension

evel Gammai PA.4 Process'alignment .
Process capability assessment (Levels Alpha to Gamma)

based on process capability indicators:
— GP  :Generic practice
— GWP : Generic work product

Level Betawm PA.3Defined process Amplificat
PA.2 Management of resources v for PA1
Level Alpha=fe PA.1 Process performance

— BP : Base practice
— WP : Work product

process.
rement of

bss in the
Hegree of

P process

Additional indicators for Level ALPHA gssessment
based on process performace indicatorg:

©

Level 0

Figure C.3 — Assessment indicators
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The process capability indicators represent the type of evidence that would support judgments of the
extent to which the process attributes are achieved. Evidence of their effective performance or existence
supports the judgment of the degree of achievement of the process attribute. The generic practices are
the principal indicators of process capability.

The generic practice (GP) indicators are activities of a generic type and provide guidance on the
implementation of the process attribute’s characteristics. They support the achievement of the process
attribute and many of them concern management practices, i.e. practices that are established to support
the process performance as it is characterized at level 1. During the evaluation of process capability, the
primary focus is on the performance of the generic practices. In general, performance of all generic
practiceg|is expected for full achievement of the process attribute.

The gendric work product (GWP) indicators are sets of characteristics that would be expected)to pe
evident if work products of generic types as a result of achievement of an process attribute. The'genetic
work products form the basis for the classification of the work products defined as processperformange
indicators; they represent basic types of work products that may be inputs to or outputs.from all typs
of process.

These two types of indicators help to establish objective evidence of the extent of achievement of the
specified|process attribute.

Due to the fact that level 1 capability of a process is only characterized by'the measure of the extent to
which the process purpose is achieved, the process performance attribute (PA.1) has a single genetic
practice [indicator (GP.1.1). In order to support the assessment of\PA.1 and to amplify the process
performgnce achievement analysis, additional process performance indicators are defined in the
process dssessment model.

There are two types of process performance indicatorsi base practice (BP) indicators and work
product|(WP) indicators. Process performance indicators relate to individual processes defingd
in the prpcess dimension of the process assessment.model and are chosen to explicitly address the
achievenjent of the defined process purpose.

Evidence|of performance of the base practices,\anid the presence of work products with their expect¢d
work prgduct characteristics, provide objective evidence of the achievement of the purpose of the
process.

A base practice is an activity thatladdresses the purpose of a particular process. Consistently
performing the base practices associated with a process will help the consistent achievement of {ts
purpose.|A coherent set of base practices is associated with each process in the process dimension. The
base pragtices are described at dn abstract level, identifying “what” should be done without specifyipg
“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 pragtices represent the unique, functional activities of the process, even if that performancel|is
le
pd

C.4.2 contains a complete description of the processes, including the base practices and the associated
work products. Each base practice has its own identifier. The identification number of each work
product correspond to its detailed characteristics contained in C.4.4.

C.4.3 contains a complete description of the process attributes, including the generic practices and the
associated generic work products. The identification number of each generic work product correspond
to its detailed characteristics contained in C.4.4.

C.4.4 contains a complete list of specific work products. An assessor would refer to the specific work
product when performing an assessment. Note that the generic work product characteristics are detiled
in B.4.4.
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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.

The individual processes are described in terms of process name, process purpose, and process

outcomes as defined in ISO/IEC/TR 29110-5-6-2 (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 needed to
accomplish the process purpose and fulfil the process outcomes; each base practice is explicitly

U TTTtrtett o ToTToy-oTte oIty

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

c)| characteristics associated with each detailed work product.

The associated work products provide objective guidance for potential inputs and outputs td
and objective evidence supporting the assessment of a particular processi-A documented as
prtocess and assessor judgment is needed to ensure that process context (application domain,

this information. This list should not be considered as a checklist, of what each organizat
h3gve but rather as an example and starting point for consideringdvhether, given the context,
products are necessary and contributing to the intended purpose of the process.

These work products are identified with their work productidentifier number as used in C.4.4.

A homenclature for assessment indicators is defined iforder to identify them unambiguously 3

Lo one or

look for,
Sessment
business

purpose, development methodology, size of the organization, etc.) is/explicitly considered wlen using

ion must
the work

nd relate

them to the architecture of the model. The nomenclature for base practices facilitate the idenltification

of{the processes, the base practices that belong te_each process.
Each practice is assigned an identifier consisting of a multi-part alphanumeric code.

Base practices used in this exemplar assessment model provide a definition of the tasks and
ngeded to accomplish the process purpose and fulfil the process outcomes. A base practice is |
wiith the following sequence: P.BPPN. Where the codes are the following:

— Pl process identifier (2 letters) (e.g. PM for project management);

— BP the text “BP” used\td signify base practice.

C4.2 Process performance indicators
C{.2.1 Systems engineering Basic profile group

CH4.2.1,1~ PM. Project management

activities
dentified

Table C.1 — chfpm prnjpr‘f management process base pr:u‘fil‘pc indicators

Process ID PM

Process name Project management

the project’s Objectives in the expected quality, time and costs.

Process purpose The purpose of the project management process is to establish and carry out in a sys-
tematic way the Tasks of the system development project, which allows complying with
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Table C.1 (continued)

Process 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
(schedule, effort, cost, duration) requested and committed.

c) Planning for the execution of the project shall be developed according to the scope
and the tasks defined.

d) A Configuration Management strategy shall be developed.

e) Planning shall be reviewed and agreed by both the Customer and the Project
Manager.

f)  Progress of the project against the planning shall be monitored and reported.

g) ARisk Management Approach shall be developed; risks shall be identified, analyzegl
prioritized and monitored during the conduct of the project; Resources to manage
the risks shall be determined.

h) Changes shall be addressed, analyzed and evaluated for cgst, sSchedule and
technical impact.

i)  Relevant items of system configuration shall be idefitified and controlled including
their storage, baseline, handling and modificatipns.

j)  Releases of Product items shall be controlledsand made available to relevant
stakeholders.

k) Product shall be completed and delivergd to the Customer as planning.

1) Meetings with the work team and\the Customer, suppliers shall be held to guarants
that work done complies with‘the project requirements and planning.

[¢)

m) Agreements resulting fromineetings shall be registered and tracked.

n) Actions to correct planning problems and unachieved targets (schedule, effort, cost,
duration) shall be taken.

0) Project closure'shall be performed to get the Customer acceptance.
p) Asystem-disposal strategy is defined.

q) Thesystem elements or waste products are destroyed, stored, reclaimed or
recyeled.

Base pradtices

PM(BRERT Review the Statement of Work [Outcome: a]

PM:BP2 Define with the Customer the Delivery Instructions of each one of the Delivera-
bles specified in the Statement of Work. [Outcome: e]

PM.BP3 Define the System Breakdown Structure (SBS) that represents the relationship
between the system and its system elements. [Outcome: b]

NOTE 1 The cycfnm boundaries must bhe defined

74

NOTE 2 This task is iterative as the SBS is based on the System Design Document (SDD).
The SDD is at the beginning preliminary and all system elements hierarchy is not neces-
sary defined completely. The SBS is updated while the SDD is progressively completed.

PM.BP4 Select a product lifecycle and define milestones according to the Statement of
Work. [Outcome: b]

PM.BP5 Identify the specific Tasks to be performed in order to produce the Deliverables
and their System Elements identified in the Statement of Work. Include Tasks in the SR
process along with verification, validation and reviews with Customer/other stakehold-
ers and Work Team Tasks to ensure the quality of work products. Identify the Tasks to
perform the Delivery Instructions. Document the Tasks. This task is performed in paral-
lel with the definition of the SEMP. [Outcome: b]
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Table C.1 (continued)

PM.BP6 Establish the Estimated Duration to perform each task. [Outcome: b]

PM.BP7 Identify and document the Resources: human, material, equipment and tools,
standards, including the required training of the Work Team to perform the project.
Include in the schedule the dates when Resources and training will be needed. [Out-
come: b]

PM.BP8 Establish the Composition of Work Team assigning roles and responsibilities
according to the Resources. [Outcome: b]

DM RDO A 3 i tad ot 4+ | lods dat 4+ L. £l Lan) 1 : d t
TV DT IS STEIT TS TITIITatTu S TaT TalTa CUTITPTCTTIUTT UatTS TU TatIT UTTICOT UITC TASRS 1T oraer to

create the Schedule of the Project Tasks taking into account the assigned Resoufces, se-
quence and dependency of the Tasks. Define milestones of the project (e.gcend of phases,
payments, deliveries) [Outcome: b]

PM.BP10 Calculate and document the project Estimated Effort and Gost. [Outcolne: b]

PM.BP11 Identify and document a Risk Management Approach and the risks wh
affect the project. [Outcome: g]

ch may

PM.BP12 Identify and document a Disposal Management Approach. [Outcome: f]

PM.BP13 Document the Configuration Management Strategy in the Project Plan| Identify
the Configuration items. Define the applicable configuration status. Define the tiasks and
actors to manage the changes and the configuration” [Outcome: d, i]

PM.BP14 Include System Description, Scope,(Objectives and Deliverables, and reference
to the SOW in the Project Plan. [Outcome: €}

PM.BP15 Generate the Project Plan integrating the elements previously identifi¢d and
documented. [Outcome: c]

PM.BP16 Verify and obtain approval of the Project Plan. Verify that all Project Plan
elements are viable and consistent. The results found are documented in a Veriffication
Results and corrections are-made until the document is approved by the Projec§ Manag-
er. [Outcome: c]

PM.BP17 Review and aecept the Project Plan. Customer and other Stakeholders feview
and accept the Project Plan, making sure that the Project Plan elements match with the
Statement of Work:"[Outcome: €]

PM.BP18 Establish the Project Repository using the Configuration Management{Strategy.
[Outcomerld]

PM.BP19 Assign Tasks to the work team members related to their role, accordinfg to the
current Project Plan. [Outcome: b]

PM.BP20 Monitor the Project Plan execution and record actual data in Progress|Status
Record. [Outcome: €]

PM.BP21 Analyze and evaluate the Change Request for cost, schedule and technfcal im-
pact. The Change Request can be initiated externally by the Customer and other| Stake-
holders, or internally by the Work Team. Update the Project Plan, if the accepted change
affects agreements with Customer and Stakeholders. Change Request, which affects
those agreements, needs to be negotiated by both parties. (see PM.2.4) [Outcomje: h]

DM RDOD O 1 . —— don L . AL 1 i | dde 1.1 s :
FIVI.DT 24 CUIMTUULT TTVISTUIT IHITTUITES S WILIT UIT VVUIT K TTAII, TUTTILT Y pTUOUITIILS, TeVEW I'lSk
status, record agreements and track them to closure. [Outcome: |, m]
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Table C.1 (continued)

* If an artefact has to be purchased, review and issue the Purchase Order (PO) developed
in activity SR.3 to acquire the artefact.

PM.BP23 Conduct revision meetings with the Customer, Stakeholders, record agree-
ments and track them to closure. Change Request initiated by Customer, and other Stake-
holders, or initiated by Work Team, which affects the Customer, Stakeholders, needs to
be negotiated to reach acceptance of both parties. If necessary, update the Project Plan
according to new agreement with Customer and other stakeholders. [Outcome: 1, m]

PM.BP24 Perform configuration management. According to the configuration manage-
ment strategy, manage in configuration the different artefacts of the project. Generate
Product as planned. Identify changes (e.g. architecture, requirements) and/or Project

Plan to address major deviations, potential risks or problems concerning the acegmplish-
ment of the project. Initiate Change Requests on baselined artefacts and analyze.impacts
(technical cost, quality) before change approval by the Project Manager. Track the chang
es to closure. [Outcome: h, i, j, K]

PM.BP25 Manage Project Repository. Update Project Repository at eaeh hew System
Configuration. Perform backup and recovery testing according tothe)Configuration
Management Strategy. [Outcome: i]

PM.BP26 Perform Project Repository recovery using the Project Repository Backup, if
necessary. [Outcome: i]

PM.BP27 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 planried Resources.
— Actual cost against budget estimates)

— Actual time against planned schedile.

— Actual risk against previouslyidentified. [Outcome: €]

PM.BP28 Establish and execute-actions to treat deviations or problems and identified
risks concerning the accomplishment of the plan, as needed, document them in the Cor-
rection Register and trackthem to closure [Outcome: n]

PM.BP29 Elaborateexuipdate the Justification Document of the Project. Record the rea-
sons of needs. Retord issues, hypothesis, architecture trade-off studies and decisions o
the project. Keeptrack of meetings and decisions. Regroup or reference the Verification|
and ValidationReports in the Justification Document (if appropriate or needed). Estab-
lish traceability between the rationale and the related Systems Engineering artefacts.
[Outcomye: h]

PM(BR30 Formalize the completion of the project according to the Delivery Instructiong
established in the Project Plan, providing acceptance support and getting the Product
Acceptance Record signed. [Outcome: o]

PM.BP31 Update Project Repository. [Outcome: i, j]

PM.BP32 Perform delivery according to Delivery Instructions. [Outcome: k]

PM BD2A4 BEvncit Dicnaco 1 Managamant Anppoaach TN e, o1
TV DTOTEXeCHt TSP O Sar Yo gttt P Proa o tCome ]

Table C.2 — System project management process work products indicators

Work products

Inputs Outputs

1 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 Disposed System [Outcome: p, q]

9 Justification Document [Outcome: h]
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Table C.2 (continued)

Work products
Inputs Outputs
10 Meeting Record [Outcome: 1] 10 Meeting Record [Outcome: €, ], m]
11 Product Acceptance Record [Outcome: o]
13 Project Plan [Outcome: d, e, g, 1, k, |, m, o] 13 Project Plan [Outcome: a, b, ¢, e, g, 1,j,1, m, p]
14 Project Repository [Outcome: k, o] 14 Project Repository [Outcome: d, j]

15 Proiectrepasitorv backun [Outcome: il
7 r 4 i o g

16 Project status record [Outcome: e, h, i,1, m, n] |16 Project status record [Outcome: e]
18 Statement of Work [Outcome: a, b, p]

21 System Design document[Outcome: b]

C}4.2.1.2 SR. System definition and realization

Table C.3 — System definition and realization process base,practices indicators

Process ID SR
Pfocess name System definition and realization
Process purpose | The purpose of the system definition and realization process is the systematic peffor-

mance of the specification of system/system€lement, analysis, design, construction,
integration and verification/validation activities for new or modified system accgrding to
the specified requirements.
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Table C.3 (continued)

Process outcomes |a) Stakeholders requirements, system requirements (and Interfaces) and system
elements requirements (and Interfaces) specifications shall be defined; Integration,
Verification and Validation plan and Integration, Verification and Validation Test
Procedures for the System verification and validation shall be established and
updated.

b) Stakeholders requirements, system requirements and system elements requirements
shall be analyzed for correctness and testability.

CJ Stdkenolders requirements sndll pe agreed Dy tne Lustomer and otner stakenolders.

d) System requirements and system elements requirements shall be baselined and
communicated to work team.

e) System architectural design shall be developed and baselined.

f)  System architectural design shall describe the system elements and their internal arjd
external interfaces.

g) System elements defined by the design shall be produced or@equired.

h) Acceptance tests shall be defined and performed to verify the consistency with
requirements and the design.

i)  System elements shall be integrated.
j)  Integrated System Elements shall be tested@and verified, the results shall be recordefl.

k) Consistency and traceability between&takeholder’s requirements, system
requirements (and Interfaces), Systém €lements requirements (and Interfaces),
system architectural design and system elements shall be established; consistency
and traceability between Integration, Verification and Validation Plan and the
specified Requirements and,System Design and, between Integration, Verification
and Validation Procedures’and Integration, Verification and Validation Plan shall
be established; consistency of System Maintenance Document and System Training
Specification with System Requirements Specifications shall be established.

1) Defectsidentifiedin reviews, traceability analysis, tests and verifications shall be
corrected.

m) System configuration shall be integrated, baselined and stored in the project
repository.

n) System Maintenance Document and System Training Specifications shall be
established, updated, verified and approved.

0d)~ Delivery shall be performed and transition to Manufacturing and Inservice/After-
sales Support effective.
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