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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. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IECJ[TTT.

The prodedures used to develop this document and those intended for its further maintenance afe
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria megded fpr
the diffefent types of document should be noted. This document was drafted in accordanc€ with the
editorialjrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentior] is drawn to the possibility that some of the elements of this documentynay be the subjgct
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent
rights. Details of any patent rights identified during the development of the*document will be in the
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents).

Any tradg name used in this document is information given for the conivenience of users and does njpot
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessmgnt, as well as information about ISO’s adherence/to the WTO principles in the Technidal
Barriers o Trade (TBT) see the following URL: Foreword.4&Supplementary information

The committee responsible for this document is ISO/IEE JTC 1, Information technology, Subcommitt
SC 7, Software and systems engineering.

™
[¢°]

The full ljst of parts of ISO/IEC 29110 is available‘here.
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Introduction

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

. For the

purpose of ISO/IEC 29110, 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, a

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

According to the Organization for Economic Cooperation and Development (OECD) SME and

E
dd

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

Flom studies and surveys conducted, it is clear that the majority of International Standar
address the needs of VSEs. Implementation of and conformance with thesestandards is diffid
inppossible. Consequently VSEs have no, or very limited, ways to be recoghized as entities tha
qIIality systems/system elements including software in their domaifi{Therefore, VSEs are
frpm some economic activities.

It|has been found that VSEs find it difficult to relate International Standards to their busing

afford the resources, in terms of number of employees, expertise, budget and time, nor do t
ngt benefit in establishing over-complex systems or software life cycle processes. To addres
these difficulties, a set of guides has been developed‘based on a set of VSE characteristics. T
aile based on subsets of appropriate standards processes, activities, tasks, and outcomes, r¢
aq Profiles. The purpose of a profile is to define a subset of International Standards relevg
V$Es’ context; for example, processes, activities, tasks, and outcomes of ISO/IEC 12207 for
and processes, activities, tasks, and outcomes of ISO/IEC/IEEE 15288 for systems; and inf]
poducts (documentation) of ISO/IEC/IEEE 15289 for software and systems.

V$Es can achieve recognition threugh implementing a profile and by being audited
[SO/1EC 29110 specifications.

The ISO/IEC 29110 series of‘\International Standards and Technical Reports can be applig

tute the

oy
X
[«5)
5
a

ult, if not
[ produce
excluded

bss needs

and to justify the effort required to apply standards to their.business practices. Most VSEs can neither

hey see a
5 some of
he guides
ferred to
nt to the
boftware;
prmation

against

d at any

phase of system or software development within a life cycle. This series of International Standards

and Technical Reports is“intended to be used by VSEs that do not have experience or exf
adapting/tailoring ISOAIEC 12207 or ISO/IEC/IEEE 15288 standards to the needs of a specifi
V$Es that have expertise in adapting/tailoring ISO/IEC 12207 or ISO/IEC/IEEE 15288 are en|
to use those standards instead of ISO/IEC 29110.

[SO/IEC 29140 is intended to be used with any lifecycle, such as waterfall, iterative, inc
eyolutionary, or agile.

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

ertise in
project.
ouraged

rfemental,

software

a dl/nr service qn;\]ify and process pprfm‘mnnrp See Tabhle 1
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Table 1 — ISO/IEC 29110 target audience

ISO/IEC 29110 Title Target audience
ISO/IEC 29110-1 Overview VSEs and their customers, assessors,
standards producers, tool vendors and
methodology vendors.
ISO/IEC 29110-2 Framework for profile Profile producers, tool vendors and
nreparation methodologv vendaors
Not intended for VSEs.
ISP/IEC 29110-3 Certification and Assessment |[VSEs and their customers, assessors,
guidance accreditation bodies.
ISP/IEC 29110-4 Profile specifications VSEs, customers, standards producers,
tool vendors and methodology'vendors.
ISP/IEC 29110-5 Management, engineering and |VSEs and their customers
service delivery guides
ISP/IEC 29110-6 Management and engineering |VSEs and their customers.
guides not tied to a specific
profile

If a new profile is needed, ISO/IEC 29110-4 and ISO/IEC/TR 2911045 Jcan be developed with mininjal
impact tq existing documents.

ISO/IEC IR 29110-1 defines the terms common to the set of ISO/IEC 29110 series. It introducks
processes, lifecycle and standardization concepts, the taxénomy (catalogue) of ISO/IEC 29110 profiles
and the IFO/IEC 29110 series. It also introduces the characCteristics and needs of a VSE and clarifies the
rationalelfor specific profiles, documents, standards and'guides.

ISO/IEC 29110-2-1 introduces the concepts for systems and software engineering profiles for VSEs.
It establishes the logic behind the definition and application of profiles. For standardized profiles,|it
specifies|the elements common to all profileg’[(structure, requirements, conformance, assessment). Fpr
domain-gpecific profiles (profiles that are-not standardized and developed outside of the ISO procesf),
it provides general guidance adapted from the definition of standardized profiles.

ISO/IEC 29110-3 defines certification schemes, assessment guidelines and compliance requiremerfts
for process capability assessment, conformity assessments, and self-assessments for process
improvements. ISO/IEC 29190-3 also contains information that can be useful to developers [of
certification and assessment methods and developers of certification and assessment tools.
ISO/IEC 29110-3 is addressed to people who have direct involvement with the assessment process, elg.
the auditpr, certification'and accreditation bodies and the sponsor of the audit, who need guidance ¢n
ensuring|that the requirements for performing an audit have been met.

ISO/IEC 29110%4*m provides the specification for all profiles in one profile group that are based ¢n
subsets df appropriate standards elements.

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

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

This part of ISO/IEC 29110 provides to any domain-specific group the guidance for developing a profile
which is domain-specific to business situation of specific kind of VSEs. It may also be used by technical
advisers including consultants to VSEs on software process problems. It also enhances a conceptual
framework for standardized profile developers using the ISO/IEC 29110 series concept.

Figure 1 describes the International Standards (IS) and Technical Reports (TR) and positions the parts
within the framework of reference. Overview, assessment guide, management and engineering guide

vi © ISO/IEC 2016 - All rights reserved


https://iecnorm.com/api/?name=019639715b06819d1b0d32b2fa57fb69

ISO/IEC TR 29110-2-2:2016(E)

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)
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TECHNICAL REPORT ISO/IEC TR 29110-2-2:2016(E)

Systems and software engineering — Lifecycle profiles for
Very Small Entities (VSEs) —

Part 2-2:
Guide for the development of domain-specific profiles

1| Scope
This part of ISO/IEC 29110 provides a guide for developing a profile which is domain-specifiq for VSEs

({ery Small Entities) business situation. It may be used by technical advisers,.including consultants,
td help VSEs on software process problems. It also provides a conceptual framework for standardized
ptofile developers using the ISO/IEC 29110 series concept.
2| Normative references

Tere following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, ofily the edition cited applies. For| undated
rgferences, the latest edition of the referenced document {including any amendments) applies

[SO/IEC 29110-2-1, Systems and software engineering.<— Lifecycle profiles for Very Small Entitles (VSEs)
—Part 2: Framework and taxonomy

3| Terms and definitions

Fqr the purposes of this document, the terms and definitions given in ISO/IEC 29110-2-1 apply.

4| Abbreviations

V$E Very Small Entity
QCD  Quality, Cost:and Delivery

UML  Unified Modelling Language

5| Overview of a domain-specific VSE profile

5/1{Preparation of a domain-specific VSE profile

The purpose of a domain-specific VSE profile is to define a subset of processes and product requirements
for systems or software engineering. International Standards, such as ISO/IEC/IEEE 15288,
ISO/IEC 12207, ISO/IEC/IEEE 15289 and others provide the base information for the development of
the profile.

The preparation of a domain-specific VSE profile includes the following steps.

a) Determine VSE characteristics related to: finance, resources, internal business processes, target
application domain characteristics and position in the supply chain.

b) Identify VSE needs, suggested knowledge and competencies derived from business and/or social
practices and/or conventions and various regulation requirements.

© ISO/IEC 2016 - All rights reserved 1
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c) Specify domain-specific VSE profile elements required to respond to the VSE’s needs and suggested
competencies according to ISO/IEC 29110-2-1.

d) Select and link to the subset of specific VSE profile elements that map to the ISO/IEC/IEEE 15288,
ISO/IEC 12207 processes or other appropriate domain specific process standard and to the subset
of specific VSE product elements that map to the ISO/IEC/IEEE 15289 product elements or other
appropriate domain specific work product standard.

e) Identify and specify other process and product elements.

f) Defip

aardomain.cnacific VCE nerafilg and /orite Manaagamant and Enaginaaring Coidao
-G e -Spe ey protre a6 o eSvrahager rHEHee e

Figure 2

Key
rectangles
ellipses
solid arroy

TTreTreorrer S & oot

llustrates the steps to prepare a domain-specific VSE profile.

_— Business/Social Practices Various
— — —» VSE Characteristics u ./ / s
Conventions Regulations
derives derives -
derives

Base Standard ISO/IEC
— — — —| VSE Needs and Competencies /IEEE 12207/15288

responds

based on

1SO/IEC 29110 -2 Specific VSE Base Standard pd /
VSE profile framework plr)ofile and a guide includgd~ ~"1S0/IEC/IEEE 15289 e /
and taxonomy /

/

included ineluded

Necessary additional
processes

existin}\VSE Profile

VSE situationalelements
standards.er subsets of their elements

v labeled-relationships

circles with dashed arrows reference to preparation steps

A profile
a domair

Figure 2 — Domain-specific VSE Profile preparation

can becbuilt not only from standards but also from a standardized profile. For examp
-spécific profile could be built using the ISO/IEC 29110 Basic Profile and adding necessa

processe

e,
'y

5 following procedures introduced in Clause 7 and Clause 8.

A domain-specific profile may be defined by an organization other than a de-jure standardization
organization. In such a case, the domain-specific profile is not a standardized profile in accordance
with the ISO/IEC TR 10000-1 definition and the ISO/IEC 29110-2-1 definition.

5.2 Im

plementation of a domain-specific VSE profile

To implement a domain-specific VSE profile, a typical contract or agreement should be identified. This
may be based on the customer and/or market requirements and/or regulations, supplemented by the
business practices and/or conventions. Business practices and/or conventions are sometimes used to

avoid the

detailed requirement, but such an assumption should be clarified.

© ISO/IEC 2016 - All rights reserved
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A VSE system or software development project follows the domain-specific VSE profile to fulfil the
statement of work and to generate the products. A VSE can perform other activities to support the
project, as required.

Figure 3 illustrates the context of the implementation rationale for a domain-specific VSE profile.

Business Practices/ Customer/Social Requirements/
Conventions Regulations

suppler:ent%\ %dvon

Contract/Agreement with
Statement of Work
A Custonter
depends on Collaboration and User
and >pr0cesses
Domain-specific VSE software
profile development project

supports
geneM N

Products VSE activities

Figure 3 — Context of the implementation rationale for a domain-specific VSE profile

The notation of Figure 3 is similar to the notation of Figure 2.

513 VSE profile in a supply chain anddoperational environments

Alsoftware and/or system supplied to.users are sometimes an output from a supply chain, i.¢. a series
of| suppliers contributing to final products. The software and software intensive IT system i valuable
while used and their criticality orintegrity levels are defined based on the environment and dontext in
which they are used. Stakeholders in a software and/or system supply chain should share rnecessary
pitocesses and/or practices-t0,support software and/or system criticality or integrity levels|{ The VSE
rdles and responsibilities(depend on their backgrounds.

Alsoftware and software intensive IT system sometimes has a wide range of influence pn users,
cqnsumers and the.public while in use. The consumer and public viewpoint should be considefed when
rifks are analysed/for software/system use. This consideration should also cover any envirpnmental
change impactof the systems usage.

Figure 4 shews the relationship between risk/integrity recognition and a domain-specific VSH profile.

© ISO/IEC 2016 - All rights reserved 3
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User Requirements and
System  Characteristic or
Business Processes

b

v
Risk and Integrity Necessary Processes/
Recognition Outcomes

ISO/IEC 16085
1SO 31000

6 Bac

6.1 Us

A softwa
user, and
for delivd

Quality 4|
addition,

system fuinctionality and benefits. Sometimes one software program and/or system is connected wi

another 9
compone|
software

Operatio
Systems
the orgar

In additi
with a re

developnpent.

A VSE sh

Social Requirements Distribution of work,
processes and
| Tespomsibitittes

VSE profile (process / Contract/Agreements

capability)

Figure 4 — Risk and/or integrity recognition for a domain-specific'VSE profile

kground factors to identify a new domain-specific profile

b1 view for process purposes

Fe or a system is expected to be dependable throughout'its whole lifecycle by customers, ex;E-

society. The user expects that the developer’s lifegycle processes are complete and accur
ry of a dependable software/system.

spects of industrial processes are characterized to include quality, cost, and delivery (QCD).

e

[n

safety, security, and usability requirements are emphasized as important factors along wiEh

oftware program and/or system on-a-network. Some software program works with hardwa
nts, such as control devices, so,\in many situations, fully inter-operable and dependah
is required.

hal mistakes often resultfr'om insufficient usability and integrity of software and IT systen
hnd software used in an.organization should support business continuity and sustainability

lization. Based on this, system and/or software developed by VSEs should have the appropriate
dependable quality characteristics from the user’s point of view.

h
e
le

S.
of

bn, industrial, software and/or system development should provide a dependable product

asonable eost'and delivery schedule. That means integrity recognition is needed for a prof

le

processe

puld(fulfil such expectations through its organizational activities and system and/or softwa[‘e

5 A.domain-specific VSE profile should be developed to meet such expectations.

6.2 Contract and distribution of processes

A VSE usually works under an agreement or a contract with the acquirer. The contract should define a
statement of work (SOW) for the VSE. The SOW should show explicitly, or implicitly in an appropriate
case, the processes that the VSE should perform for that contract to fulfil and processes performed by
the acquirer. From the user point of view, every necessary process should be distributed between the

© ISO/IEC 2016 - All rights reserved
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acquirer, supplier, or other stakeholders in a consistent set of documents. To support this, it may be
useful to read ISO/IEC 12207:2008, 6.1.1.3.1, 6.1.1.3.4 and 6.1.2.3.4 on acquisition process/practices.

6.1.1.3.1 Acquisition preparation. This activity consists of the following tasks:

6.1.1.3.1.11 The acquirer should determine which processes of this International Standard are ap-
propriate for the acquisition and specify any acquirer requirements for tailoring those processes. The
acquirer should specify if any of the processes are to be performed by parties other than the supplier,
so that suppliers may;, in their proposals, define their approach to supporting the work of other par-

. . .

=)}

11.1.3.1.12 The acquisition documentation shall also define the contract milestones at Which the sup-
ier’s progress shall be reviewed and audited as part of monitoring the acquisition (see-7.2.6 and 7.2.7).

=

o)}

11.1.3.4 Contract agreement. This activity consists of the following tasks:

11.1.3.4.1 The acquirer may involve other parties, including potential¢Suppliers or any necespary
Iird parties (such as regulators), before contract award, in determining the acquirer’s requifements
r tailoring of this International Standard for the project. In making this determination, the acquirer
hall consider the effect of the tailoring requirements upon the\supplier’s organisationally-adppted
Focesses. The acquirer shall include or reference the tailoring requirements in the contract.

[1SO/IEC 122p7:2008]

- = O\

o »n

611.2.3.4 Contract execution. This activity consistsof the following tasks:

(=)

11.2.3.4.1 The supplier shall conduct a reviéw.of the acquisition requirements to define the frame-
ork for managing and assuring the projectand for assuring the quality of the deliverable software
product or service.

=

6.1.2.3.4.2 If not stipulated in the tontract, the supplier shall define or select a life cycle mod¢l appro-
priate to the scope, magnitude,’and complexity of the project. The life cycle model shall be cofprised
of stages and the purpose and'outcomes of each stage. The processes, activities, and tasks of this
International Standard shall*be selected and mapped onto the life cycle model.

NOTE Ideally, this is\performed by using an organisationally-defined life cycle model.
[ISO/IEC 122p7:2008]

In a softwate/system supply chain, a VSE may have a contract with a system integrator. THe system
integrator. has software or system lifecycle processes for their own activities and may also have
adquisition-related processes for collaboration with the VSE. System or software users 3lso have
adquisition-related processes along with requirement-related processes and operation-related
precesses—They-may-distribute-and-share-these-seftware processeswith-the VSE-—Usersaresometimes
not familiar with systems/software technology and system and/or software processes. In this case, a
VSE or consultant can provide proposals to the users addressing the use of the processes.

6.3 Contract and distribution of responsibilities

The distribution and/or sharing of process with related parties can be sometimes described in a
contract as parts of the responsibility statement.

The contract should define the agreements, including

a) responsibility to perform the identified and necessary processes,

© ISO/IEC 2016 - All rights reserved 5
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b) objects and methods for collaboration and communication,
c) deliverables and their release timing,
d) responsibility of acceptance tests and maintenance,
e) overall assurance and/or warranty, including
1) related to verification and validation, and

2) related to responsibility for Product-Liability assurance,

f) control of information, including
1) d¢onfidential information, including disclosure agreement establishment
2) personal information,
3) decurity management concerning deliverable software,
4) due care of overall project information, and

g) control of intellectual rights, including

1) property right, copyright, patent right, reuse right, and backup, right,
2) intellectual rights responsibility on third party software usage, and
3) intellectual rights responsibility on free or open source software usage.

NOTE Reuse rights significantly affect VSE’s processes, since’effective processes may include many aspedts
of reuse s{rategy for analysis, design, code, test and others.

6.4 Competency of suppliers

A VSE mlay be competent in some application and engineering process relating to some domaips.
Such conppetencies may contribute to an~énhanced process capability for, for example, requirement
engineer|ng. The specific application<domain may have some specific business convention that
the VSE’§ competency supports. Thet-ecompetency may relate to a specific domain engineering or| a
specific §ystem/software technplogy. All VSEs have different characteristics. Some VSEs specialige
in a spedific technical skills where they provide specific skills to end-users or other stakeholders.
Their syqtem/software process may be centralized to specific processes, thus other processes sho
be provigled by other stakeholders. For example, IV and V (independent verification and validatlgln)
supplierg provide verification and validation processes, and audit suppliers provide audit process¢s
Test prog¢esses may be*provided by a security test provider, usability test provider, and other test
service providers.

Memberq of @ large system integration team may include VSEs. Networking and network security
components/miay be prov1ded by a network 1ntegrator VSE. A Cloud serv1ce prov1der VSE may prov1 e
the developmentenvironmentsand-configuration-managemer , be
provided by consultants multi- Vendor system coordmators ora system 1ntegrator VSE.

A VSE’s competency is influenced by cultural factors and/or local business conventions within global
perspective. It may also be influenced by local regulations and guidelines for business areas which
are targeted by a VSE. Continuing business relationship between suppliers and acquirers will also
influence VSE practices. Sometimes a VSE’s role is not clearly defined in accordance with local business
conventions or local cultural common sense. System integrators may have their own system processes,
software processes and acquisition processes that provide interface to processes with a VSE. The VSE’s
competency may be related to such system integrators requirements.

Theoretically, a VSE has the knowledge to make similar system/software in a repeatable manner and
the ability to reuse system/software components. Legal regulations may force limitations to such

6 © ISO/IEC 2016 - All rights reserved
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possibilities based on copyright regulations, patent regulations, and/or security regulations. Contracts
between suppliers and acquirers should clarify how to resolve such issues. Some development teams
may supply a series of system/software under different corporate brands. In such a case, the users’
reliance on this system/software may relate to that team’s competency and not to the corporate
competency.

Organizational competency, team competency and personal competency have different characteristics,
but depend on each other. Some VSEs have highly competent personnel with good communications
skills and a good understanding of the requirements. They may not need a management-oriented
separate process, like some newly established VSEs may, to define management process rules to help
inexperienced and new personnel.

65 Interface problem and integrating process

Syppliers and acquirers should collaborate to establish interface definitions to ‘divide the york and
rdtain the integrity of the total system, including human interfaces. Communication and collaboration
wjthout misunderstanding and ambiguity between suppliers and acquir€rs ‘is very impartant for
syccessful system/software development and a sound system/software lifecycle.

Sqmetimes divided work requires the consideration of additional integrating processes/pradtices and
integrating cost. Negotiations on such additional processes andfor practices with their apsociated
cdst should be performed by the contractual parties. To suppert this, it may be usefu] to read
ISO/IEC 12207:2008, 6.1.1.3.5, 6.1.1.3.6 and 6.1.2.3.4 on acquisition process/practices.

1.1.3.5 Agreement monitoring. This activity consistsof the following tasks:

1.1.3.5.1 The acquirer shall monitor the supplieg's.activities in accordance with the Softwafe
eview Process (7.2.6) and the Software Audit-Rrocess (7.2.7). The acquirer should supplemeht the

onitoring with the Software Verification Priocess (7.2.4) and the Software Validation Procegs (7.2.5),
ap needed.

611.1.3.5.2 The acquirer shall cooperate with the supplier to provide all necessary informatign in a
timely manner and resolve all pending items.

611.1.3.6 Acquirer acceptance. This activity consists of the following tasks:

611.1.3.6.1 The acquirer.should prepare for acceptance based on the defined acceptance strategy
apd criteria. The preparation of test cases, test data, test procedures, and test environment should be
mcluded. The extent of supplier involvement should be defined.

i

611.1.3.6.2¢Fhe acquirer shall conduct acceptance review and acceptance testing of the delivdrable
bftware product or service and shall accept it from the supplier when all acceptance conditigns are
htisfied. The acceptance procedure should comply with the provisions of 6.1.1.3.1.9.

wn wn

6.1.1.3.6.3 After acceptance, the acquirer should take the responsibility for the configuration man-
agement of the delivered software product (see 7.2.2).

NOTE The acquirer may install the software product or perform the software service in accordance
with instructions defined by the supplier.
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6.1.2.3.4 Contract execution. This activity consists of the following tasks:

6.1.2.3.4.1 The supplier shall conduct a review of the acquisition requirements to define the frame-
work for managing and assuring the project and for assuring the quality of the deliverable software
product or service.

[1SO/IEC 12207:2008]

6.6 Application domain and business convention

The appljcation domain that a VSE engages in may require that the VSE processes include additiorjal
activitied or result in additional outcomes. For such cases, the VSE should have additional|processgs
and/or practices to meet these constraints.

In additign, domain specific practices/conventions or local business practices/conventions may requife
some additional processes/practices, and may eliminate some processes and/or pragtices.

6.7 Other situational factors affecting development of a VSE profile.for a specific domain

Other sitpational factors that possibly affect the development of a VSE profile for a specific domain afe
provided|in Annex B.

7 Identifying VSE processes

7.1 Selection approach

A specifi¢ domain community may identify their domain-specific VSE profile. Their approach to ident'fy
the profile may include integrity, project size, théif own process capability, contractual situation, apd
external fesources to complement their capability.

Typically] profiling of processes and/or practices may include

A1

a) merger of processes/practices: Related processes and/or practices are combined and simplifi¢d

into pne process,

b) split|of processes and/or_practices: Necessary practices, activities, tasks are re-grouped into| a
different process and /ex;practice. Sometimes a merger and split are combined, and N:M mapping
may pe adopted,

c) non-adoption of,processes and/or practices: After some considerations, e.g. project integrity levgl,
projdct size,cand contractual situation, some processes and/or practices are identified as njot
necepsary;-ahd

d) additierof processes and/or practices: After some considerations, e.g. project integrity levgl,
project size, and contractual situation, some additional processes/practices are identified as
necessary.

Profiling of processes may be performed to make a domain-specific VSE profile for a specific
organization or group of organizations. It may be performed also during the preparation stage of a
project.

8 © ISO/IEC 2016 - All rights reserved
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7.2 Factors that should be considered in the profile development procedure

7.2.1 System integrity level

The definition or selection of a VSE profile should consider the project integrity level for the specific
domain.

Integrity level recognition of the target system/software or project, may require a strict or simplified
process and/or practice. The consequence of such a consideration may lead to a rigid process definition
and assured process performance, or a simplified process definition and as-is performance.

Fqr simplification, multiple processes and/or practices may be combined into one or moxe [Lrocesses
and/or practices. Some management processes and/or practices may be eliminated-bedause the
cdmbined processes may not require management overhead.

Fqrrigid and assured process implementation, one process and/or practice may be-divided intq multiple
pitocesses and/or practices. Additional management processes may be added, to.manage the gdditional
p1focess resources.

7.2.2 Project size, complexity, novelty, product lifetime, and/orteuse conventions

The definition or selection of a VSE profile should consider the typieal or specific project size, complexity,
novelty, product lifetime, and/or reuse conventions.

Ldrge projects require explicit management processescand/or practices, while small projects may
require implicit performance of such processes and/or (practices. In such cases, the VSE inc¢rporates
sdme management processes and/or practices to therélated processes and/or practices as required.

7.2.3 Adding processes and/or practices

The definition or selection of a VSE profileshould consider the need for additional process¢s and/or
pifactices.

Fqr a particular domain, additional system/software processes and/or practices may be added|to match
the domain-specific requirements:

Fgr a particular consideration, such as safety, security, privacy, usability, availability, industrial
regulation, or cultural ¢omvention, there may be a requirement for additional processds and/or
practices.

Professional knowledge and decisions may be important for such consideration. Appropriate cpnsensus
for these decisions’should be established.

7.2.4 VSE,competency

The definition or selection of a VSE profile should consider the VSE’s specific competency.

business
conventions. Its projects may have similar integrity levels and similar additional considerations. In
such cases, it can define its typical requirements for processes.

A VSE may have its own technical competency and related facilities, including information databases,
system/software and/or hardware development environments, network and/or system infrastructure,
organizational management, team management, and skilled personnel. Such factors may influence
process and/or practice choice.

7.2.5 Contractual situation

Suppliers, acquirers and other stakeholders share processes, thus their responsibilities should be
clarified in contractual agreements.
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Such agreements should consider the following factors:

a) integrity of target system based on risk recognition;

b) additional requirements for processes and/or practices in the application domain and by local
regulations;

c) distribution of processes and/or practices and responsibilities;

d) interface communications and additional interface processes and/or practices.

7.2.6 Hffective use of external resources and support tools

Sometimps VSE’s resources may be limited and external services may be effectively used. |Variops

process-ielated consultants, specific process service providers, process support tool, providers,

educational and/or training service providers, and various public VSE support service agencies may be

included fin such external resources.

A VSE mdy choose to use open source system/software engineering tools as process support facilitigs.

Refer to Annex C for this purpose.

A VSE should evaluate the benefits of using external resources. The use{of external resources coulld
impact the distribution of processes and/or practices and responsibilitiés;

7.2.7 Qther factors

Many fagdtors should be considered when identifying processes. Such consideration may include the
following factors other than those mentioned in precedingé&ubclauses:

a) stabillity of, and variety in, operational environments;

b) riskg, cost or performance that are a concern fép interested parties;

c) starting date and duration of utilization;

d) emeiging technology opportunities;

e) availpbility of the services of enabling systems;

f) rolegand responsibilities in the overall life cycle of the system;

g) need|to conform to othexstandards;

h) legall cultural or industry regulation and/or conventions.

7.2.8 Impacts ofifactor consideration and rationales

The aboye-.merntioned factors will provide the rationale to identify each VSE profile element. Fpr
a domain-spécific VSE profile definition, the following items should be considered (necessary pr
unnecessary):

a) criticality or integrity level of safety, security, usability, availability (see 7.2.1);

b) project size, complexity novelty, product lifetime, and/or reuse conventions (see 7.2.2);

c¢) domain-specific requirements (see 7.2.3);

d) limitation of applicable resources and/or competencies (see 7.2.4);

e) agreement, contract, or contractual convention (see 7.2.5);

f) external service usage (see 7.2.6);
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legal, cultural, or industry regulations and/or conventions (see 7.2.7).

For a domain-specific VSE project profile, the following items should be considered:

a) necessary distribution of processes and/or practices and distribution of responsibilities explicitly

b)

defined in the contract and/or agreement (see 7.2.5);

risk analysis or integrity level recognition defined(see 7.2.1).

7.2.9 Expression of rationales

Tile rationale for identification of each profile element should be expressed clearly in‘tH

de
E3

7
E3

8

B
Sd

a
de

A

F(
St
fr
m|
St

gu
al

finition to avoid any confusion and to clarify background considerations.

cpression of rationale may be used as an abbreviated label, such as CONTRACT-CONVENTIO

3 Examples for a profile preparation consideration

ramples for a profile preparation consideration are shown in Annex A.
Developing the profile description

lid profile description according to requirements of ISO/IEC 29110-2-1. Procedures for d
profile are described in multiple clauses of ISO/IEC 29110-2-1. Examples of how to develop
scription are described in ISO/IEC 29110-4-1 or ISQ/IEC 29110-4-6.

1 illustration of the typical development steps is\shown in the Figure 5.

r developing a new profile, a developer maytise an existing profile instead of an existing Inte
andard. In such a case, the selection of processes, process-related elements, and products §
pbm that profile. The corresponding tables between the new profile and the International
ay be replaced by the new profile and‘the existing profile with some additions from the Inte]
andard. See Annex D for simplified corresponding tables.

lides. These guides should.déscribe the necessary processes, outcomes, work products and
d tasks using simple descriptions.

e profile

ised on considerations of process needs for a new VSE prafile, the profile developer should build a

bveloping
a profile

rnational
hould be
Standard
rnational

The new profile definition may be accompanied by the corresponding engineering and mapagement

activities
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Identify base process
standards.

Identify base product
standards,

Iyl

Select processes and related
elements from the base
standards.

1L

Select productsfrom the
basestandards,

make/clarify identifiers for
selected processes and

related elements

mlake/clarify identifiers for
selected products

Male processlistforthe new
profilewith element iderntifiers.

1

A

Make product list fofthe new
profile with elemenbiderntifiers.

4

hWlake process correspondence tables
betweenthe profile and base standards,

hWlake product darrespondence tahles
betweentheprofile andbase standards.

9 Selftdefined profile and self-declaration of conformance

A domairf-specific greup-of VSEs can define its own self-defined profile. Such profiles can be made usipg
the guidg¢lines shown-'in this part of ISO/IEC 29110. Informative guidance is provided in Annex A [to

U

!

Make process-product corf@spondence
tablesforthe newRrofile,

kg pig

As g dosrain- specific profile
Al kot be @ Stardardized

LE

profile, correspondence
rables are rot required for

Make the engingeringand management hx o publication.
ouideforthe new Profile,

Figure 5 — Illustration of the typical profile development

describe such a profile.

The self-defined profile, developed by a group of VSEs, may be accompanied by a criteria for conformanfe

to that pitafile. Therefare, it may he used for the hasis of a conformance assessment

12
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Annex A
(informative)

Example for a profile preparation consideration

Al1l General

An overview for developing a profile for a critical system is shown and an example for\Genetrjic Profile
Group development is also shown.

Al2 Example for a critical system/software

Al2.1 Criticality characteristics

Afritical domain may require some unique characteristics for the dévelopment of software anfl system.
Sych characteristics may include

a)| critical quality needs for requirement-eliciting, system-dand software design, program coding,
software and system testing, and configuration management,

b)| critical quality needs for operations and maintenance services, and

c)| critical quality needs for the total system which may require additional software and/dr system
functionality.

These criticality needs may relate with~some software quality characteristics as d¢fined in
IS0/IEC 25010.

Aj2.2 VSE profile characteristies for a critical system/software

The criticality characteristics'needed for a VSE profile definition may include
a)l overall and strict riskahalysis of the target system,

b) clear definition-of:process responsibilities for both acquirers and suppliers,
c)| close and striet communication and reporting mechanism,

d)] flexiblejproblem resolution mechanisms,

e)| regulations and legal requirements for the specific domain,

f)Lbusiness conventions for the specific domain (which may include documentatiom and/or
information formats and documentation and/or information management),

g) use of domain specific quality assurance mechanisms,
h) personnel certification for the specific domain, and

i) capability to provide proper maintenance and customer services.

A.2.3 Integrity level analysis

Software and system are used in a wide variety of situations. Based on this, integrity level requirements
for system/software is different according to the system/software environment. The integrity level is
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determined based on criticality, recognition, and risk analysis. VSEs should use proper risk analysis
approaches. General risk analysis approaches are found in the ISO/IEC 15026 series.

Regulations and the application domain, business importance, safety and security requirements,
usability requirements, and results of risk analysis of the target system will affect criticality recognition
of the system/software. System/software suppliers and acquirers should consider the integrity level
assurance affecting system/software processes and practices.

For example, medical device is regulated by the medical device technical environment and social
regulations. Automotive system/software, space industry system/software, and financial domain
system/spftware trave their owmr Q€D TequiTenents and regutations. Specific additiomat processes pr
practicesmay be required to implement the system/software processes for such domains.

A.3 Analysis for Generic Profile Group development

A.3.1 (eneral

VSEs arel subject to a number of characteristics, needs and desirable competencies that affect the
contents) nature, and extent of their activities. The Basic Profile (ISO/IEC 29110) addresses a subdet
of VSEs which are described through the following characteristics, needs,and' desirable competencigs,
classified into four categories: finance and resources, customer interface, internal business processgs
and learring and growth.

A.3.2 Finance and resources

A.3.2.1 |Characteristics:

Characteristics for finance and resources of the Generi¢-Profile Group include

a) small number of engineers (e.g. the cost of a payroll up to 25 people),

b) shorfterm cash flow of each project,

c) low-budget projects that last a few months and involve few people to develop small products,
d) dependency on successful projecticompletion within schedule and budget,

e) separate project to perform eotrrective post-delivery maintenance, and

12l
=

f) limited internal resources to perform management, support and organizational processes like ri
management, training;-quality management, process improvement and reuse.

A.3.2.2 [Needs and-desirable competencies

Needs anld desirable competencies for finance and resources of Generic Profile Group include

a) needsand competencies to perform the projects within the budget and to deliver the product ¢n
schedule, and

b) needs and competencies to maintain close communication with the customer to manage risks.

A.3.3 Customer interfaces

A.3.3.1 Characteristics
Characteristics for customer interfaces of Generic Profile Group include

a) one customer per project at a time,
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customer satisfaction that depends on the following:

1) fulfilment of specific requirements that may change during the project;
2) timely information exchange during the product development;

3) delivery on schedule;

4) low level of defects found post-delivery;

5) close communication and prompt responses to any changes;

A

a)

b)

3.3.2 Needs and desirable competencies

beds and desirable competencies for customer interfaces of Generic Profile Group include

3.4 Internal business processes

3.4.1 Characteristics

Characteristics for internal business processes of Generic Profile Group include

lack of quantitative quality requirements defined by the customer;

limited lifecycle responsibility that a VSE is usually not in charge of the management’of th
the software integration, installation and operation.

fulfilment of customer requirements,
management of the change of customer requirements during the project,

practices to provide close communication and timely updated information to the custom
the product development, and

delivery of the product with low level of defects:

situation that the main prdcess is to develop custom software systems, written in
contract,

situation that the softivare product is elaborated progressively and has to be consisf
customer requirements,

situation that the products are developed or maintained through projects with a sing
communicationh between the implementation group and customer,

a smathhumber of engineers (e.g. up to 25 people) in the organization, resulting the situz
most of the communication, decision making and problem resolution can be performed
fdace'to face,

e system,

br during

nouse on

ent with

le line of

ition that
promptly

f)

g)

feamr Project Mamagement addition to focused Software tmplementatiomactivities,

face-to-face informal mechanisms for Infrastructure Management, Project Portfolio Management

and Human Resource Management Processes, and

situation that products generated in projects are software items which may have more
version and have to be saved and controlled.

A.3.4.2 Needs and suggested competencies

than one

Needs and desirable competencies for internal business processes of Generic Profile Group include

a)

version control and storage of the products generated during the project, and
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b) progressive elaboration of the software product, achieving consistency with customer
requirements.

A.3.5 Learning and growth
A.3.5.1 Characteristics

Characteristics for learning and growth of Generic Profile Group include

a) awareness of the importance of standards,

b) lack pf human resources to engage in standardization,
c) lack pfinformation of ISO/IEC standards,

d) lack pf knowledge of software process improvement and process evaluation.

A.3.5.2 [Needs and suggested competencies

Needs anld desirable competencies for learning and growth of Generic Profile:Gfoup include guidelings,
flexible 3gnd easy to use for beginners, to adopt practices of Internatienal Standards focused ¢n
processef to support their software development project’s needs.
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Annex B
(informative)

Classification of situational factors on software development

B

Ve
d

the profile development.

B
A

a)

f)
g)
h)

study on situational factors extracted the following classification items, as well as situationz

1 General

rious situational factors for system/software development should be considered dn-dev

bloping a

main-specific profile for VSEs. Such factors may be classified and evaluated with their priorities in

2 Example of classification and situational factors

personnel which may include factors, such as turnover, team"size, culture, experience,
skill, productivity, commitment, and lack of agreement;

requirements which may include factors, such as stability, feasibility, standardization, and

| factors:

cohesion,

rigidity;

application which may include factors, such as degree of project risk, performance, complexity,

type, size predictability, connectivity, reuse, development phase, deployment profile, and
technology which may include factors, suchias knowledge, and emerging technology;

organization which may include factogs, such as maturity, management commitment,
structure, facilities, and size;

operations which may include factors, such as end-users, and prerequisites;
management which may include factors, such as expertise, accomplishment, and continuit

business which may in€lude factors, such as external dependencies, business drivers, time t
customer satisfaction,payment arrangements, opportunities, and magnitude of potential I

uality;

stability,

\£

b market,
DSS.
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Annex C
(informative)

Tools and services

C.1 General

A VSE may use free or open source support software tools for their processes. A specific VSE‘prof]le
for a spefific application domain or specific criticality may specify recommended tools toSupport its
processep. The Cloud environment may provide support tools for system/software processes. Suth
tools and|/or services include, but are not limited to, the following.

C.2 Requirement engineering tools

Requirement engineering tools includes requirement analysis tools,/~such as quality functipn
deploymeént tools.

C.3 Development documentation tools
Development documentation tools include

a) QA tgols, templates and forms;

b) textand/or program editors;

c) web pervers, browsers and Cloud application\for Cloud documentation.

C.4 Dagsign Tools and development support tools
Design tqols and development suppgart tools include

a) integrated development environments;

b) textfand/or graphic editors with advanced functionalities;
c) design documentdtion tools such as UML;

d) rapid development support tools.

C.5 Communication tools

Communication tools include

a) mail servers and clients with mailing-list functionality;
b) collaboration and discussion tools;

c) knowledge data bases;

d) social networking tools and services.
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6 Review tools

Review tools include

a)
b)

‘)

document analysis tools;
quality assurance tools and templates;

problem/anomaly tracking tools.

C

7 Quality management tools

Quality management tools include

a)
b)

C

C

a)

C
Pi
a)
b)

problem tracking tools;

check lists for quality management.

8 Development rules including coding rules

Development rule supporting tools includes static and dynamic code analysers.

9 Configuration management and process resource repository

Configuration management tools include

version control tools;
configuration management tools and services;
product line configuration management tools;

quality assurance tools and templates.

10 Project management tools

oject management tools.include
project, scheduléand resource management tools;
problem/anomaly tracking tools;

enterprise project portfolio management tools.
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