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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
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. In the field of information technology, ISO and IEC have established a joint technical committeg,
ECJTC1.

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

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

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

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

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

ull list of parts of ISO/IEC 29110 is availableHere.
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Introduction

6(E)

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
Entrepreneurship Outlook report (2005) “Small and Medium Enterprises (SMEs) constitute
dominant form of business organization in all countries worldwide, accounting for over|95 %

and
the
and

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

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

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

arge

h not
f not
duce

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

from some economic activities.

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

eeds
ither
Kee a

net benefit in establishing over-complex systems or software life cycle processes. To address somne of

these difficulties, a set of guides has been developed based on a set of VSE characteristics. The g
are based on subsets of appropriate standards processes, activities, tasks, and outcomes, referr
as Profiles. The purpose of a profile is to define a subset of International Standards relevant t
VSEs’ context; for example, processes, activities, tasks, and outcomes of ISO/IEC 12207 for softy
and processes, activities, tasks, and outcormes of ISO/IEC/IEEE 15288 for systems; and inform
products (documentation) of ISO/IEC/IEEE 15289 for software and systems.

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

The ISO/IEC 29110 series of\laternational Standards and Technical Reports can be applied a
phase of system or software development within a life cycle. This series of International Stand
and Technical Reportssissintended to be used by VSEs that do not have experience or experti
adapting/tailoring ISO/TEC 12207 or ISO/IEC/IEEE 15288 standards to the needs of a specific pr
VSEs that have expertise in adapting/tailoring ISO/IEC 12207 or ISO/IEC/IEEE 15288 are encouf
to use those standards instead of ISO/IEC 29110.

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

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

ISO/IEC 29110 Title Target audience
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
preparation methodology vendors.
Not intended for VSEs.
ISO/IEC 29110-3 Certification and Assessment |[VSEs and their customers, assessors,
guidance accreditation bodies.
ISO/IEC 29110-4 Profile specifications VSEs, customers, standards producers,
tool vendors and methodologyvendors.
ISO/IEC 29110-5 Management, engineering and |VSEs and their customers¢
service delivery guides
ISO/IEC 29110-6 Management and engineering |VSEs and their customers.
guides not tied to a specific
profile

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

ISO/IEC TR 29110-1 defines the terms common to the sef)of ISO/IEC 29110 series. It introduces
processes, lifecycle and standardization concepts, the taxanomy (catalogue) of ISO/IEC 29110 profiles
and the ISO/IEC 29110 series. It also introduces the chardcteristics and needs of a VSE and clarifies the
ratiopale for specific profiles, documents, standards and’guides.

ISO/]EC 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
speclfies the elements common to all profilesy(structure, requirements, conformance, assessment). For
domain-specific profiles (profiles that arenot standardized and developed outside of the ISO process),
it prgvides general guidance adapted frem the definition of standardized profiles.

ISO/]EC 29110-3 defines certification schemes, assessment guidelines and compliance requirements
for process capability assessirent, conformity assessments, and self-assessments for process
imprpvements. ISO/IEC 29110<3 also contains information that can be useful to developers of
certification and assessment methods and developers of certification and assessment tools.
ISO/]EC 29110-3 is addressed to people who have direct involvement with the assessment process, e.g.
the auditor, certification and accreditation bodies and the sponsor of the audit, who need guidance on
ensufing 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 on
subsgts of appropriate standards elements.

ISO/IEE TR 29110-5-m-n provides management, engineering and service delivery guides for the profiles

inaf rofile 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
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are available from ISO as freely available Technical Reports (TR). The Framework document, profile

specifications and certification schemes are published as International Standards (IS).
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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-specific for
(Very Small Entities) business situation. It may be used by technical advisers;-including consult

VSEs
ants,

to help VSEs on software process problems. It also provides a conceptual framéwork for standardized

profile developers using the ISO/IEC 29110 series concept.

2 Normative references

The following documents, in whole or in part, are normatively Teferenced in this document an
indispensable for its application. For dated references, only the edition cited applies. For ung
references, 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 Entities (
—Part 2: Framework and taxonomy

3 Terms and definitions

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

4 Abbreviations

VSE Very Small Entity.
QCD  Quality, Costland Delivery

UML  Unified Modelling Language

5 Overview of a domain-specific VSE profile

5.1, Preparation of a domain-specific VSE profile

] are
lated

/SEs)

The purpose of adomain-specific VSE profile is to define a subset of processes and product requirenpents

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
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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.
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Define a domain-specific VSE profile and/or its Management and Engineering Guide.

‘e 2 illustrates the steps to prepare a domain-specific VSE profile.

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

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

responds

based on
Ve
/
ISO/IEC 29110 -2 Specific VSE / Base Standard Ve /
>' VSE profile framework plr)ofile and a guide included™)* 1SO/IEC/IEEE 15289 e /
and taxonomy /
/
/

included included

Necessary additional
processes

hgles VSE situational‘elements
] standards or subsets of their elements
Arrow labeledirelationships

s with dashed arrows  reference to preparation steps
Figure 2 — Domain-specific VSE Profile preparation

pfile can be-built not only from standards but also from a standardized profile. For example,
main-spécific profile could be built using the ISO/IEC 29110 Basic Profile and adding necessary
pssesdollowing 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 1s not a standardized profile 1n accordance

with

5.2

the ISO/IEC TR 10000-1 definition and the ISO/IEC 29110-2-1 definition.

Implementation 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:(%\%dvon

Contract/Agreement with
Statement of Work
A Cdstgmer
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.

5.3 VSE profile in a supply chain and. operational environments

A software and/or system supplied to users are sometimes an output from a supply chain, i.e. a g
of suppliers contributing to final preducts. The software and software intensive IT system is valy
while used and their criticality orintegrity levels are defined based on the environment and contg
which they are used. Stakeholders in a software and/or system supply chain should share nece;
processes and/or practices to support software and/or system criticality or integrity levels. Thg
roles and responsibilities.depend on their backgrounds.

A software and software intensive IT system sometimes has a wide range of influence on g
consumers and thé public while in use. The consumer and public viewpoint should be considered
risks are analyse@ for software/system use. This consideration should also cover any environm
change impactof the systems usage.

Figure 4tshows the relationship between risk/integrity recognition and a domain-specific VSE pro

eries
1able
xt in
sary
VSE

sers,
when
ental

file.
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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

Social Requirements Distribution of work,
processes and
responsibilities

!

Contract/Agreements

VSE profile (process
capability)

Figure 4 — Risk and/or integrity recognition for a domain-specificVSE profile

6 Background factors to identify a new domain-specific profile

6.1 | User view for process purposes

A softtware or a system is expected to be dependable throughout'its whole lifecycle by customers, end-
user,|and society. The user expects that the developer’s lifecycle processes are complete and accurate
for delivery of a dependable software/system.

Qualjty aspects of industrial processes are characterized to include quality, cost, and delivery (QCD). In
addition, safety, security, and usability requirements are emphasized as important factors along with
systgm functionality and benefits. Sometimes ane software program and/or system is connected with
another software program and/or system on-a network. Some software program works with hardware
components, such as control devices, so, in many situations, fully inter-operable and dependable
software is required.

Operjational mistakes often result from insufficient usability and integrity of software and IT systems.
Systéms and software used in an:organization should support business continuity and sustainability of
the organization. Based on this, system and/or software developed by VSEs should have the appropriate
dependable quality characteristics from the user’s point of view.

In addition, industrialhseftware and/or system development should provide a dependable product
with|a reasonable gost/and delivery schedule. That means integrity recognition is needed for a profile
deve]opment.

A VSE shouldfulfil such expectations through its organizational activities and system and/or software
processese-Adomain-specific VSE profile should be developed to meet such expectations.

6.2 r‘nnl-lﬂnnt a2

[«>9
R

CUIItIr aco oir

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
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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 cpnr‘ify ifanv of the nrocesses aretobe pnrfnrmﬂd hy parties otherthan the cnpp]ier’

so that suppliers may, in their proposals, define their approach to supporting the work of other pa[r-
ties. The acquirer shall define the scope of those tasks that reference the contract.

6.1.1.3.1.12 The acquisition documentation shall also define the contract milestones attwhich the spip-
plier’s progress shall be reviewed and audited as part of monitoring the acquisition (se€ 7.2.6 and 7.2.7).

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

6.1.1.3.4.1 The acquirer may involve other parties, including potential(Suppliers or any necessary
third parties (such as regulators), before contract award, in determifing the acquirer’s requiremgnts
for tailoring of this International Standard for the project. In making this determination, the acqujrer
shall consider the effect of the tailoring requirements upon thesupplier’s organisationally-adopted
processes. The acquirer shall include or reference the tailorinig requirements in the contract.

[1SO/IEC 12207:208]

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 framile-
work for managing and assuring the projectiand for assuring the quality of the deliverable softwajre
product or service.

6.1.2.3.4.2 If not stipulated in thelcontract, the supplier shall define or select a life cycle model appro-
priate to the scope, magnitudey;and complexity of the project. The life cycle model shall be comprised
of stages and the purpose and-eutcomes of each stage. The processes, activities, and tasks of this
International Standard shiall be selected and mapped onto the life cycle model.

NOTE Ideally, this,is performed by using an organisationally-defined life cycle model.
[ISO/IEC 12207:2p08]

In a softwate/system supply chain, a VSE may have a contract with a system integrator. The syjstem
integratordias software or system lifecycle processes for their own activities and may also |have
acquisition-related processes for collaboration with the VSE. System or software users also |have
acquisition-related processes along with requirement-related processes and operation-rejated
ptocesses. They may distribute and share these software processes with the VSE. Users are sometiimes
not familiar with systems/software technology and system and/or software processes. In this cgse, a

VOSE 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

4

f)

4

g)

4

N
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2) related to responsibility for Product-Liability assurance,

ontrol of information, including

1) confidential information, including disclosure agreement establishment

) personal information,

3) security management concerning deliverable software,

}) due care of overall project information, and

ontrol of intellectual rights, including

1) property right, copyright, patent right, reuse right, and backuptight,
1) intellectual rights responsibility on third party softwareusage, and

3) intellectual rights responsibility on free or open source'Software usage.

Reuse rights significantly affect VSE’s processes, since effective processes may include many aspects
se strategy for analysis, design, code, test and others.

Competency of suppliers

E may be competent in some applicatipn and engineering process relating to some domains.
competencies may contribute to anietthanced process capability for, for example, requirement

engill;eering. The specific applicationsdomain may have some specific business convention that
|

SE’s competency supports. The_tompetency may relate to a specific domain engineering or a
fic system/software technology. All VSEs have different characteristics. Some VSEs specialize
specific technical skills where they provide specific skills to end-users or other stakeholders.
' system/software progess'may be centralized to specific processes, thus other processes should
rovided by other stakeholders. For example, IV and V (independent verification and validation)
liers provide verifieation and validation processes, and audit suppliers provide audit processes.
processes may be ‘provided by a security test provider, usability test provider, and other test
ce providerss

bers of alarge system integration team may include VSEs. Networking and network security
onents-may be provided by a network integrator VSE. A Cloud service provider VSE may provide
evelopment environments and configuration management services. Some other services may be
ded by consultants, multi-vendor system coordinators, or a system integrator 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

© 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

1all | | | b . £ 4l H de Tl de | b= -
SRNIILIS dlIlu d SUUU UIIUCTI DLdllullls Ul UIIT lCLiLlll CIIITIILS. llle lllcly UL TITTU d 111aua5c1ucuvu11 nted
separate process, like some newly established VSEs may, to define management process rules'to| help
inexperienced and new personnel.

6.5 Interface problem and integrating process

Suppliers and acquirers should collaborate to establish interface definitions to,divide the work and
retain the integrity of the total system, including human interfaces. Communjcation and collaborption
without misunderstanding and ambiguity between suppliers and acquirers”is very important for
successful system/software development and a sound system/software lifecycle.

Sometimes divided work requires the consideration of additional integrating processes/practice$ and
integrating cost. Negotiations on such additional processes and/or practices with their assocfated
cost should be performed by the contractual parties. To suppert this, it may be useful 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.

6.1.1.3.5 Agreement monitoring. This activity consists\0f the following tasks:

6.1.1.3.5.1 The acquirer shall monitor the supplier's:activities in accordance with the Software
Review Process (7.2.6) and the Software Audit Process (7.2.7). The acquirer should supplement tHe
monitoring with the Software Verification Pxocess (7.2.4) and the Software Validation Process (7.2.5),
as needed.

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

6.1.1.3.6 Acquirer acceptanee. This activity consists of the following tasks:

6.1.1.3.6.1 The acquirershould prepare for acceptance based on the defined acceptance strategy
and criteria. The preparation of test cases, test data, test procedures, and test environment should be
included. The extent of supplier involvement should be defined.

6.1.1.3.6.2The acquirer shall conduct acceptance review and acceptance testing of the deliverable
software product or service and shall accept it from the supplier when all acceptance conditions gre
satisfied: The acceptance procedure should comply with the provisions of 6.1.1.3.1.9.

6.1.1.3.6.3 After acceptance, the acquirer should take the responsibility for the configuration man-
dgement 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
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Application domain and business convention

hpplication domain that a VSE engages in may require that the VSE processes include additional
ities or result in additional outcomes. For such cases, the VSE should have additionakprocesses
pr practices to meet these constraints.

dition, domain specific practices/conventions or local business practices/conventiens may require
additional processes/practices, and may eliminate some processes and/or practices.

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

I situational factors that possibly affect the development of a VSE profile for a specific domain are
ded in Annex B.

dentifying VSE processes

Selection approach

cific domain community may identify their domain-specific VSE profile. Their approach to identify
rofile may include integrity, project size, their own process capability, contractual situation, and
nal resources to complement their capability.

rally, profiling of processes and/or practices may include

erger of processes/practices: Related processes and/or practices are combined and simplified

into one process,

b) 5

d)

plit of processes and/or\practices: Necessary practices, activities, tasks are re-grouped into a
ifferent process and/or-practice. Sometimes a merger and split are combined, and N:M mapping
ay be adopted,

on-adoption of-processes and/or practices: After some considerations, e.g. project integrity level,
roject size,<and contractual situation, some processes and/or practices are identified as not
ecessary,.and

ddition. of processes and/or practices: After some considerations, e.g. project integrity level,
roject size, and contractual situation, some additional processes/practices are identified as
ecessary.

Profi

ling 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.
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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

PTrOCESS and/or practice. TNe CONSEqUENCE of SUCH a Consideration may 1ead to a rigid process defifition
and assured process performance, or a simplified process definition and as-is performance.

For simplification, multiple processes and/or practices may be combined into one or more/procg¢sses
and/or practices. Some management processes and/or practices may be eliminated ‘becaus¢ the
combined processes may not require management overhead.

Forrigid and assured process implementation, one process and/or practice may be divided into muftiple
processes and/or practices. Additional management processes may be added to,manage the additjional
process resources.

7.2.2 Project size, complexity, novelty, product lifetime, and/or4euse conventions

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

Large projects require explicit management processes <nd/or practices, while small projects| may
require implicit performance of such processes and/ot\practices. In such cases, the VSE incorpofates
some management processes and/or practices to the.rélated processes and/or practices as requirgd.

7.2.3 Adding processes and/or practices

The definition or selection of a VSE profilé;should consider the need for additional processes and/or
practices.

For a particular domain, additional system/software processes and/or practices may be added to npatch
the domain-specific requirements.

For a particular consideration, such as safety, security, privacy, usability, availability, industrial
regulation, or cultural ¢onvention, there may be a requirement for additional processes arnd/or
practices.

Professional knowledge and decisions may be important for such consideration. Appropriate consgnsus
for these decisiond should be established.

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

A\ VSE may be competent in some application domains that are dependent on certain busfness
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) terface communications and additional intertface processes and/or practices.

7.2. Effective use of external resources and support tools

Somg¢times VSE’s resources may be limited and external services may be effectively used.)Various
procgss-related consultants, specific process service providers, process support tool ‘providers,
educptional and/or training service providers, and various public VSE support service agencies may be
included in such external resources.

A VSE may choose to use open source system/software engineering tools as proé€ess support facilities.
Refer to Annex C for this purpose.

A VSE should evaluate the benefits of using external resources. The use-of external resources could
impact the distribution of processes and/or practices and responsibilities:

7.2.71 Other factors

Many factors should be considered when identifying processes. Such consideration may include the
folloying factors other than those mentioned in preceding subclauses:

a) 4tability of, and variety in, operational environmen€s;

b) 1isks, cost or performance that are a concern for interested parties;
c) 4tarting date and duration of utilization;

d) ¢merging technology opportunities;

e) 4qvailability of the services of enabling systems;

f) foles and responsibilities inthe overall life cycle of the system;

g) meed to conform to otherstandards;

h) legal, cultural or industry regulation and/or conventions.

7.2. Impacts‘offactor consideration and rationales

The pbove-mentioned factors will provide the rationale to identify each VSE profile element. For
a domainsspecific VSE profile definition, the following items should be considered (necessary or
unngcessary):

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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g) 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

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

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

7.2.9 Expression of rationales

The rationale for identification of each profile element should be expressed clearly in’ the pi
definition to avoid any confusion and to clarify background considerations.

Expression of rationale may be used as an abbreviated label, such as CONTRACT-CONVENTION.

7.3 Examples for a profile preparation consideration

Examples for a profile preparation consideration are shown in Annex A.

8 Developing the profile description

Based on considerations of process needs for a new VSE profile, the profile developer should by

rofile

ild a

solid profile description according to requirements of ISO/IEC 29110-2-1. Procedures for devel¢ping

a profile are described in multiple clauses of ISO/IEC 29110-2-1. Examples of how to develop a p}
description are described in ISO/IEC 29110-4-1 or ISO/AEC 29110-4-6.

An illustration of the typical development steps is'shown in the Figure 5.

For developing a new profile, a developer may*use an existing profile instead of an existing Internat

rofile

jonal

Standard. In such a case, the selection of ptiocesses, process-related elements, and products shoufld be

from that profile. The corresponding tables between the new profile and the International Stan
may be replaced by the new profile and the existing profile with some additions from the Internat]
Standard. See Annex D for simplified corresponding tables.

The new profile definition may,"\be accompanied by the corresponding engineering and manage
guides. These guides should'describe the necessary processes, outcomes, work products and actiy
and tasks using simple descriptions.

dard
jonal

Inent
yities
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Identify base process Identify base product
standards. standards.
Select processes and related Select productsfrom the
elementsfrom the base basestandards.
standards
make/clarify identifiers for mlake/clarify identifiers for
selected processes and selected products
related elements

Make product list forthie new

Iake processlistforthenew profile with elemdat idertifiers.

profilewith element iderntifiers.

! g

A

hWlake process correspondence tables T hWlake product earrespondence tahbles

betweenthe profile and base standards, betweentheprafile andbase standards.

g 4

Make process-product correspondence
tablesforthe new®Rrofile,

kg pig

As g dosrain- specific profile

Al kot be @ Stardardized
ﬁ profile, correspondence
rables are rot required for
Make the enginégring and management hA o publication.
ouideforthe new Profile,

Figure 5 — Illustration of the typical profile development

9 $elf-defined profilte and self-declaration of conformance

A domain-specific group of VSEs can define its own self-defined profile. Such profiles can be made using
the guidelines shown in this part of ISO/IEC 29110. Informative guidance is provided in Annex A to
describe such aprofile.

The Jelf-defined profile, developed by a group of VSEs, may be accompanied by a criteria for conformance
to thpt profile. Therefore, it may be used for the basis of a conformance assessment.
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Annex A
(informative)

Example for a profile preparation consideration

6(E)

A.1 General

An overview for developing a profile for a critical system is shown and an example for,Generic P1
Group development is also shown.

A.2 Example for a critical system/software

A.2.1 Criticality characteristics

A critical domain may require some unique characteristics for the development of software and sy
Such characteristics may include

a) critical quality needs for requirement-eliciting, systemyand software design, program co
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/or syj
functionality.

These criticality needs may relate with" some software quality characteristics as defing
ISO/IEC 25010.

A.2.2 VSE profile characteristics for a critical system/software

The criticality characteristics\néeded for a VSE profile definition may include
a) overall and strict riskianalysis of the target system,

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

d) flexible problem resolution mechanisms,

e) regulations and legal requirements for the specific domain,

f} \¢business conventions for the specific domain (which may include documentation ap
information formats and documentation and/or information management),

rofile

tem.

ding,

stem

d in

1d /or

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.

ambple medical device is regulated b he medical device technical environment and socia
regulations. Automotive system/software, space industry system/software, and financial domain
systém/software have their own QCD requirements and regulations. Specific additional processes-or
pracfices may be required to implement the system/software processes for such domains.

A.3 | Analysis for Generic Profile Group development

A.3.1 General

VSESg are subject to a number of characteristics, needs and desirable competencies that affect the
cont¢nts, nature, and extent of their activities. The Basic Profile (ISO/IEC 29110) addresses a subset
of VYEs which are described through the following characteristics, needs and’desirable competencies,
classfified into four categories: finance and resources, customer interface, internal business processes
and learning and growth.

Finance and resources

cteristics for finance and resources of the GenericProfile Group include

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

b) ghort term cash flow of each project,

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

e) gdeparate project to performicorrective post-delivery maintenance, and

f) limited internal resources’to perform management, support and organizational processes like risk
anagement, trainjng,-quality management, process improvement and reuse.

A.3.2.2 Needs and desirable competencies
Needs and desirable competencies for finance and resources of Generic Profile Group include

a) needsiand competencies to perform the projects within the budget and to deliver the product on
jchedule, 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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b) 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;
c) lack of quantitative quality requirements defined by the customer;
d) limited lifecycle responsibility that a VSE is usually not in charge of the management of the sy

the software integration, installation and operation.

A.3.3.2 Needs and desirable competencies

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

a)
b)

)

d)

fulfilment of customer requirements,

management of the change of customer requirements duringthe project,

tem,

practices to provide close communication and timely updated information to the customer dyiring

the product development, and

delivery of the product with low level of defects.

A.3.4 Internal business processes

A.3.4.1 Characteristics

Characteristics for internal business.processes of Generic Profile Group include

a) situation that the main prdcess is to develop custom software systems, written in houge on
contract,

b) situation that the software product is elaborated progressively and has to be consistent |with
customer requirements,

c) situation that\the products are developed or maintained through projects with a single lihe of
communicdtien between the implementation group and customer,

d) asmatbhumber of engineers (e.g. up to 25 people) in the organization, resulting the situatior] that
mostef the communication, decision making and problem resolution can be performed prorptly
face’to face,

e). ‘lean Project Management addition to focused Software Implementation activities,

fJ— face-to-tace informal mechanisms for Inirastructure Management, Project Portiolio Management
and Human Resource Management Processes, and

g) situation that products generated in projects are software items which may have more than one

version and have to be saved and controlled.

A.3.4.2 Needs and suggested competencies

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) liack of human resources to engage in standardization,
c) lack of information of ISO/IEC standards,

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

A.3.3.2 Needs and suggested competencies

Needs and desirable competencies for learning and growth of Generic Profile Group include guidelines,
flexible and easy to use for beginners, to adopt practices of International Standards focused on
procgsses to support their software development project’s needs.
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Annex B
(informative)

Classification of situational factors on software development

B.1 General

Various situational factors for system/software development should be consideredqin ‘develop

ng a

domain-specific profile for VSEs. Such factors may be classified and evaluated with~théir priorities in

the profile development.

B.2 Example of classification and situational factors

A study on situational factors extracted the following classification items) as well as situational fag

a)

b)
‘)

d)
e)

f)
g)
h)

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

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

tors:

sion,

dity;

application which may include factors, such as degree of project risk, performance, complexity,
type, size predictability, connectivity, reuse, development phase, deployment profile, and qualjty;

technology which may include factors, such@s knowledge, and emerging technology;

organization which may include factors, such as maturity, management commitment, stability,

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 continuity;

business which may in€lude factors, such as external dependencies, business drivers, time to m3
customer satisfactionypayment arrangements, opportunities, and magnitude of potential loss.
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Annex C
(informative)

Tools and services

C1

A VS
for a
proc
tools

C.2

Reqy

General

. may use free or open source support software tools for their processes. A specific VSE-ptofile
specific application domain or specific criticality may specify recommended tools to-support its
esses. The Cloud environment may provide support tools for system/software processes. Such
and/or services include, but are not limited to, the following.

Requirement engineering tools

irement engineering tools includes requirement analysis tools,\sitch as quality function

depldoyment tools.

C3

Deve

a)
b) {

)

C4

Desi

Development documentation tools
lopment documentation tools include
DA tools, templates and forms;
ext and/or program editors;

veb servers, browsers and Cloud application®or Cloud documentation.

Design Tools and development support tools

rn tools and development supporttools include

a) integrated development environments;

b) t

ext and/or graphic editors with advanced functionalities;

c) design documentation tools such as UML;

d) 1

C.5

apid development support tools.

Communication tools

Com

munication 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.

18
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C.6 Review tools

Review tools include

a) document analysis tools;

b) quality assurance tools and templates;

c¢) problem/anomaly tracking tools.

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

C.7 Quality management tools
Quality management tools include
a) problem tracking tools;

b) checklists for quality management.

C.8 Development rules including coding rules

Development rule supporting tools includes static and dynamic code\analysers.

C.9 Configuration management and process resource repository

Configuration management tools include

a) version control tools;

b) configuration management tools and services;
c) productline configuration management tools;

d) quality assurance tools and templates.

C.10 Project managementtools

Project management tools-include

a) project, schedule'and resource management tools;
b) problem/anomaly tracking tools;

c) enterprise project portfolio management tools.
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