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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

5(E)

Very Small Entities (VSEs) around the world are creating valuable products and services. For the
purpose of this part 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, recognition of VSEs as suppliers of high quality products is required.

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

and
the
and

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

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

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

arge

h not
f not
duce

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

from some economic activities.

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

eeds
ither
Kee a

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

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

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

The ISO/IEC 29110 series of Intérnational Standard and Technical Reports can be applied at any f
of system or software development within a lifecycle. ISO/IEC 29110 (all parts) is intended to be
by VSEs that do not haveexperience or expertise in adapting/tailoring ISO/IEC/IEEE 12207 or ISO
IEEE 15288 standards to the needs of a specific project. VSEs that have expertise in adapting/tail
ISO/IEC/IEEE 12207 or ISO/IEC/IEEE 15288 are encouraged to use those standards insted
ISO/IEC 29110.

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

ThedSO/IEC 29110 series, targeted by audience, has been developed to improve system or soft
and/or service quality, and process performance (see Table 1).

hides
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Table 1 — ISO/IEC 29110 target audience

ISO/IEC 29110 Title Target audience

Part1 Overview VSEs and their customers, assessors,

standards producers, tool vendors and
methodology vendors.

Part 2 Framework Profile producers, tool vendors and

methodology vendors.

Notintandad fo, . UCD o
Ot HIte R e TV 5T

Part Assessment guidance VSEs and their customers, assessors,
accreditation bodies.
Part 4 Profile specifications VSEs, customers, standards producers, tool
vendors and methodology vendors.
Part Management and engineering VSEs and their customers.
guide
If a jew profile is needed, ISO/IEC 29110-4 and ISO/IEC TR 29110-5 can be developed with minimal
impdct to existing documents.
ISO/IEC TR 29110-1 defines the terms common to the ISO/IEC 29110 series. It introduces processes,
lifecycle and standardization concepts, the taxonomy (catalogue) of ISO/IEC 29110 profiles and
the ISO/IEC 29110 series. It also introduces the characteristics and needs of a VSE, and clarifies the

ratiopale for specific profiles and International Standards.

1S0/

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

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

spec

fies the elements common to all profiles (structure, requirements, conformance, and assessment).

For flomain-specific profiles (profiles that are not standardized and developed outside of the ISO

proc

ISO/
for p

bss), it provides general guidance adapted from thesdefinition of standardized profiles.

EC 29110-3 defines certification schemes, assessment guidelines and compliance requirements
Focess capability assessment (ISO/IEC 33xxX), conformity assessments (ISO/IEC 17xxx), and self-

assegsments for process improvements. ISO/IE€ 29110-3 also contains information that can be useful
to dgvelopers of certification and assessment'methods and developers of certification and assessment
toold. ISO/IEC 29110-3 is addressed to-people who have direct involvement with the assessment

proc
guid

1SO/
subs

1S0/

bss, e.g. the auditor, certificationand accreditation bodies and the sponsor of the audit, who need
ince on ensuring that the requirements for performing an audit have been met.

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

EC TR 29110-5-m¥n provides a management and engineering guide for each profile in one

profile group.

1S0/

This
and

EC TR 29110%6-x provides management and engineering guides not tied to a specific profile.

part provides a guide for an autonomy-based improvement method for VSEs developing systems
pr software.

Ficured descrihes the International Standards (1S and Technical Roenorts (TR of ISQO/IEC 29110 and
rlgure—=—aescHnes—+a S * Bt S G ST B A LSS

positions the parts within the framework of reference. Overview, assessment guide, management and
engineering guide are available from ISO as freely available Technical Reports (TR). The Framework

docu

Vi

ment, profile specifications and certification schemes are published as International Standards (IS).

© ISO/IEC 2015 - All rights reserved



https://standardsiso.com/api/?name=0c8a2bdd3dc2d346696c36ce58d6edde

ISO/IEC TR 29110-3-4:2015(E)

29110 Overview (TR) (29110-1)

29110 Profiles (1S)

| Framework (29110-2) l

Specifications of Profiles (29110-4)

Specification - Profile Group m I
t o

29110 Assessment and Certification

Assessment . (b'b;

(29110-3) i ,
N
29110 Guide (TR) (19

Management and Engineering Guide (29110-5 and -6)

[:m':;fsﬁ':‘:am‘n‘.m J ________ _' O\\Q/Q

Engineering Guides

N
®)

Figure 1 — ISO/IEC @10 series

\\Q

QO

¥
o
K\

© ISO/IEC 2015 - All rights reserved vii


https://standardsiso.com/api/?name=0c8a2bdd3dc2d346696c36ce58d6edde



https://standardsiso.com/api/?name=0c8a2bdd3dc2d346696c36ce58d6edde

TECHNICAL REPORT ISO/IEC TR 29110-3-4:201

5(E)

Systems and software engineering — Lifecycle profiles for

Very Small Entities (VSEs) —
Part 3-4:

Autonomy-based improvement method

1 Scope

1.1 Fields of application

[SO/IEC 29110 series is applicable to Very Small Entities (VSEs). A VSE is an€haterprise, an organizg
a department or a project having up to 25 people. The lifecycle processes‘described in ISO/IEC 2
are not intended to preclude or discourage their use by organizationsbigger than VSEs.

The lifecycle processes defined in ISO/IEC 29110 can be used by VSEs when acquiring, using, creg
and supplying, a system or a software. They can be applied at anyJevel in a system/software’s stru
and at any stage in the lifecycle. The processes described in ISO/IEC 29110 are not intended to pre
or discourage the use of additional processes that VSEs find useful.

The autonomy-based improvement method, describeddn’this part of ISO/IEC 29110, provides a tq
improve the “way of work” (i.e. a process) regardihg systems and software development practi
This process includes defining a technological theme (objectives), the outcome regarding the tH
and implementing activities to steadily gain the-outcome.

This method can be used in various situations such as
— improvement tool for development teams,

— self-training or self-check togl for engineers, and
— improvement tool for the VSE.

This method expects practitioner’s self-help efforts and initiatives (both physically and mentall
make the most of the_predecessors’ knowledge, experience or assets, which are required. Therg
this method encourages the utilization of the knowhow/knowledge through its available tools. Thr
this method, the practitioner is encouraged to generate ideas for improvement but also to apply thg
their work usirig an ISO/IEC 29110 profile.

This part.of ISO/IEC 29110 provides a guide for an autonomy-based improvement method for
develgping systems or software products.

tion,
9110
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VSEs

1.2' Target audience

This part of ISO/IEC 29110 is targeted at VSEs that want to improve their activities by using an
autonomy-based improvement method. And also this encourages tool/methodology vendors to provide

practical tools for VSE.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated

references, the latest edition of the referenced document (including any amendments) applies.

© ISO/IEC 2015 - All rights reserved
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ISO/IEC 29110-2, Software engineering — Lifecycle profiles for Very Small Entities (VSEs) — 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 and the
following apply.

31
prodess improvement
actions taken to improve the quality of the organization’s processes aligned with the business needs

[SOURCE: ISO/IEC 33001:2014]

3.2
auto&:omy-based improvement

self-motivated and self-determined professional process improvement with an uaderstanding of the
worK (process) objectives, latest technology, and outcomes from product use

4 Conventions and abbreviated terms

4.1 | Naming, diagramming, and definition conventions

Nond.

4.2 | Abbreviated terms
SPI system/software process improvement

VSE very small entity

5 Process improvement contextfor VSEs

5.1 | Considerations of related-standards for VSEs

The VSE Profile is defined as a(subset of processes and outcomes from ISO/IEC/IEEE 12207 or ISO/IEC/
IEEE| 15288 and information.items (documentation) from ISO/IEC/IEEE 15289. The processes, defined
in ISP/IEC 29110-4-m, are the minimum set for the VSE core business, systems/software development.
Their financial success‘\depends on successful project completion within schedule and budget.

5.2 | Rationale of the process improvement for VSEs

To implement'd profile using a contract, statement of work, or agreement, the work must be defined
basefl on the customer requirements, supplemented by the VSE business practices/conventions, and
accepted by the customer.

A VSE system/software development project follows the VSE Management and Engineering Guide
to fulfil the statement of work or agreement and generate the products. The VSE can perform other
activities in support of a specific project.

In order to implement a profile, a VSE can follow ISO/IEC TR 29110-5-m-n, which is a collection of
selected and structured process elements such as: objectives, activities, tasks, roles and work products.
For concept definition, see ISO/IEC 29110-4-m.

To assess process capability of a VSE, ISO/IEC TR 29110-3-1 Capability Assessment guide with
Measurement Framework (MF) and Process Assessment Model (PAM), and ISO/IEC 29110-4-m Profile

2 © ISO/IEC 2015 - All rights reserved
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specifications: Generic profile group with Process Reference Model (PRM), provide the assessment

scheme for the specific profile.

For self-improvement, this document should be used to look for opportunities and problems, through

awareness analysis, to improve the project in an autonomous manner.
The assessment and autonomy-based improvement are complementary and support each other.

Figure 2 illustrates the relationship between assessment and improvement in a project.

Business Practices / Customer
Conventions Requirements
ISO/IEC 29110-4-m supplemented by based on
VSE Profile
Spemﬂcgflp_n """""""""" - Contract/Agreement o> st ~<
;~ Process Reference "; with Statement of Work // ISO/IEC 29110-3-2
~-.._ Model (PRM) .~ | Conformity
implements T 1 \ Certification scheme
depends on > ~~
,~ ISO/EC 29110-3-3
ISO/IEC TR 29110- follows

| certification req. for

A VSE system/software P
L Y certificates \\\ conformity assess. |

5-m-n Management
development project

and Engineering ~—_ -
Guide - ST -
generates supports ' Measurement .
Framework (MF) and \
1
Products VSE activities . Process Assessment /
. Model (PAM) .
improves T -
/p,__- —_— enhaEc_(_as_ . / specifies
- >~ _ - - ~< -
/// ISO/IEC TR 29110-3-4 >\ 7 ISO/IEC TR 29110-3-1 \\\
/
\ Autonomy-based Iy Capability Assessment )
Y Improvement Method Y be aware of assesses \\\ quide ///
Figure 2 — Assessment and improvement for a project
NOTE The inteppretation of the diagram notation is as follows: the rectangle represents the VSE elenjents;

the ellipse represents the standard, the round rectangle represents a subset of elements of the base stan|
dashed ellipsesirepresent standards in work to be published; solid arrows are labelled relationship; and a
with a dashéd arrow is the sequence of the step.

6 UProcess improvement approach for VSEs

dard;
circle

When a VSE’s management or pnginpnrc want to imprnvn their processes, fhpy may nee

an

improvement approach that is easy for the VSE to apply. General guidance for process improvement is

given in ISO/IEC/TR 33014, which is focused on the organizational approach for improvement.

Excessive emphasis on organizational efforts sometimes reduces the practitioners’ awareness and
motivation for real improvement. This guide provides an autonomy-based process improvement

approach that places more emphasis on awareness and motivation factors for people working in
to improve their processes.

VSEs

In addition, a self-check improvement cycle is an effective way for VSEs to recognize their improvement

when using this approach.

© ISO/IEC 2015 - All rights reserved
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7 Characteristics for autonomy-based approach

7.1 General

Process improvement should be based on the needs and priorities of the VSE. The competence and the
will of the people impact the process improvement efforts of a VSE.

7 2 Auntononiy
. TYCOTIOTITY

On-sjte day-to-day activities performed by a work team are subject of process improvement, with
autopomy. Process improvement awareness and motivation are essential for success and should, be
basefl on the will of the people.

[t is important to share the value of a good job with good performance for autonomy.

7.3 | Conciseness and easiness to understand

A VSE may not have enough resources to perform sophisticated process improvement activities. The
metHods (total framework, organization, activities, and documents) and guidélines for VSE process
imprpvement should be clear and concise.

The YSE staff may not have enough experience and knowledge of softwareeéngineering processes, process
modg¢ls, methods and guidelines for process improvement, therefore thiey should be easy to understand.

7.4 | Low cost, quick cycle and controllable

Perfgrming process improvement activities within a VSE.should be low cost and cost effective. VSEs
nornally have small margins of technical resources and finances. Cost effectiveness can be demonstrated
by syccessful, quick, agile improvement cycles and flexible control of the improvement activities.

7.5 | Confidence of effectiveness and necessSity

Conf]dence in technical effectiveness and the necessity for improvement are key factors of autonomy-
basefl improvement. The methods and‘guidelines for process improvement for a VSE should offer
effecftive improvement activities.

Imprjovement should be based. gn‘the facts and reality of actual VSE projects. A rigid requirement on
processes, different than the-VSE’s actual processes, may cause less motivation and productivity. The
lack pf a standardized process may lead to difficulties, such as non-performing software, interrupted
software service, lack of seund labour environment, lack of maintainability, user complaints, etc.

— (ollaborative efforts by the work team will positively contribute to effective confidence and overall
Irocess improvement.

esults ef improvement activities should provide a positive effect on daily work, and should re-
¢nforce-worker confidence.

|

— Th& awareness of continuous process improvement is an important and inevitable part of

system/software lifecycle processes that should be established throughout the improvement cycle.

7.6 Communication with stakeholders and communities

Process improvement should not be just for the VSE’s self-satisfaction. It should be understood and
accepted by all stakeholders that process improvement is important to develop better products, strong
relationships, and provide benefits to everyone. Collaboration is desirable between stakeholders when
performing process improvement.

4 © ISO/IEC 2015 - All rights reserved
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Process improvement should reflect the experiences and technologies currently used in the system
or software project. A team leader, an improvement facilitator, and/or technical experts may support
technology transfers from outside of the VSE.

8 Framework of process improvement

8.1 Initiation of improvement

Process improvement should be initiated based on the awareness of process problems. Prollems
may be identified by work team members, project managers, customers, or quality aware personnel.
Without a complete understanding of the problem, introducing a new system/software lifecycle
processes may influence various process problems. Also system/software product problems may be
related to process problems.

It is desirable to provide process improvement initiatives to the work teamCmembers. All process
improvement team activities should have management support.

Autonomy-based process improvement activities performed by a self-improvement team should influde
the items shown in 8.2.

8.2 Activities of improvement

8.2.1 Activity 1: Awareness of process problems

Team identified problematic issue found in the system/software lifecycle workflow. This mdy be
presented as a diagram. See Figure A.2 for an example.

8.2.2 Activity 2: Analysis of problems and their relationships

The team analyses of all issues and deterniination of the relationships between them. If necessary| new
implicitissues are identified. As a result these relationships, the team can understand the overall situgtion.

8.2.3 Activity 3: Analysis of the root cause of problems

The purpose of this improvement approach is to find the cause of difficulties. In an autonomy-Hased
process improvement, a team should identify an improvement target which is within their contfol. It
may be the root cause-ef/an issue, which then may be the starting point for improvement. A team may
not be able to improve-every situation when the root cause of the difficulty is outside of their contyol.

8.2.4 Activity 4: Identification of a process or processes relating to the root cause

The team‘should identify which process is their concern, based on the identified root cause qf the
problem,{Based on this, they should select one of the standardized activities, or develop a new activity
thatawill meet their needs.

8.2.5 Activity 5: Clarification of the fundamental purpose, outcomes, and practices of the pracess

The team should aware of the purpose and objectives of their work.

The team should identify the current practices/activities actually performed. They can also identify
the pros and cons of such practices/activities, and identify improvement candidates based on the
results of Activity 3.

The team should reconsider the purpose and outcomes of the selected process. This is not a cut-and-
paste of standardized items, but reconfirmation of the real purpose and outcomes of their process.
Through this procedure the team can define the core characteristics of their process.

© ISO/IEC 2015 - All rights reserved 5
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8.2.6 Activity 6: Study on best practices on the process

The team should understand the solid practices to improve the process. Such practices may be technical
or management-oriented. The team should study the feasibility of applying the candidate practices.

8.2.7 Activity 7: Develop improvements to eliminate or mitigate problems

The team should develop technical efforts and a plan to change the current activity practices to be

imprpved: Te ptamstoutd be sotid; comntrottable, amd fow costwitiTa quicK IMprovenment Cycte. T e pramn
should eliminate or mitigate the original problems.

8.2.8 Activity 8: Evaluate the improvement plan for feasibility and impact

The team should coordinate with the stakeholders on performing the improvement plan. Théy should
upddte the ideas and incorporate the results of the discussions and add the success criteria to the
imprpvement plan.

8.3 | Continuous improvement cycle

In a fontinuous improvement cycle, “trial and error” approach is important/It is difficult to make a
perfgct and positive plan for improvement. The improvement team shoudld‘evaluate their progress on
imprjovements and update the plan appropriately.

The following activities should be performed to support a steady and effective process improvement
effortt.

— Activity 9: The periodic and timely review of progress efimprovement activities.

— Ictivity 10: The management of the improvement program and improvement cycle.

ctivity 11: The accumulation of knowledge and skills about the processes and improvements.

8.4 | Improved communication and agreement

Imprjovements will be performed smogothly when there is firm agreement among stakeholders. Good
communications is the basis for good system/software process improvement (SPI) practices. This may
include the following:

— Tegotiations with all stakeholders within the VSE;

— ¢ommitment of seniot thanagers to support the improvement efforts;

— ¢ommunications‘with customers on all process changes;

— 4Jwareness ef'the process purpose relating to business goals (competitiveness);
— gtudy ofother process improvement efforts and their results;

— ¢ommunications with process-enhancement tool providers;

— communications in the system/software engineering community;
— communications with global system/software improvement networks;

— collection and analysis of engineering data to develop confidence in the improvement efforts and to
identify potential problems;

— collection of improvement related information for future projects to use.
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8.5 Competency for improvement

Autonomy-based improvement does not exclude any competency roles or leadership. Such roles
include the following.

— Work team as a subject of improvement.

5(E)

may

— Improvement facilitator to lead improvement workshops/meetings. (Improvement facilitators

should have the experience to lead the improvement activities, to include system/soft

are

engineering process knowledge and skills.)
— Technical experts to provide the knowledge and skills for process improvement effort.
— Team leader to support and work with the improvement facilitator.

— Stakeholders to provide the requirements, collaboration, knowledge, and skills for
improvement effort.

8.6 Enhancement tools for improvement

Various support tools to enhance and improve process activities mayhe useful. The VSE may use
support tools to fill the needs of process performance and to enhanee their process capability.

Such tools may include the following:

— improvement activity support tools (e.g. cause analysis tools and improvement planning);
— process repository tools (e.g. project configurationimanagement servers and Wiki);

— process support tools (e.g. design support tools).

Examples including work products and deliverables are explained in Annex A.

8.7 Preparation or selection of a'VSE profile

Actual workflows vary depending'on the context. An appropriate workflow for problem analysis s}
be chosen or developed. This workflow may be related to a specific profile. The improvement team
select one of the existing profiles for their improvement purposes. If they cannot find an approp
profile as defined in ISO/IEC 29110-4-m, they may develop their own profile based on ISO/IEC 291

A profile also provides the basis for clarification of the fundamental purpose, outcomes, necef
practices of the process, and the development of an improvement plan.

9 Improvement means growth and innovation

In general, a VSE needs continuous process improvement to grow. Such improvement does not excl
big ehange of processes or innovation.

The successful continuous improvement will result in the growth of the VSE and their workforce.

the

such

jould

may
riate
10-2.

sary

1Ide a
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Annex A
(informative)

Example: SPINA3CH method for the basic profile

A1l

A.l.

This
depe
peop

Method Concept of SPINA3CH autonomy-based improvement method

| Introduction of SPINA3CH (Spinach-Cube)

method emphasizes autonomy of people or the work team. The system/software_development
hds on people’s creativities and initiatives. The success of process improvementdépends on how
le are sure about significance of improvement.

The hame of the “SPINA3CH” method is the acronym of Software Process Improvement with Navigation,

Awaj

The
is th
some

So t
“Nav|
guid
This
focal

The
on ¢
guid

eness, Analysis, and Autonomy for CHallenge.

‘Awareness” is awareness of people who actually work for develpping a software/system which
e situation of their process realities and difficulties. The people want to solve these problems but
times they do not have a map to explore problems.

he “Navigation” is expected to guide them for developing the software/system. Therefore,
igation” is provided within SPINA3CH itself and used as & tool for improvement. “Navigation” also
s process models/standards, software engineering theories and a collection of best practices.

situation should be “Analysed” to understand catise-result systematic relationships, and to find a
point of improvement.

entire activities should be led to the “Autenomy”-based improvement. Such improvement is based
pnfident improvement motivation and. their own knowledge of system/software engineering
bd by the navigation. Such improvement motivation should be supported by and contributed to the

busimess objectives for “CHallenge”. Such-challenge should be accomplished through continuous process

impr
This

Emp
know

Thes|
This

ovements by Plan-Do-Check-Act' (PDCA) cycles.
method reflects the characteristics and steps addressed in its name.

hasis on autonomy is~the key of this method, and the process models are used as a guide and
ledge source for the-péople/team.

e steps contribuite’to the “Autonomy” and “Challenge” characteristics of this method.

Annex shows a simplified software Basic profile version of the SPINA3CH method.

As illustrated in Figure A.1, Any profiles can be used with the SPINA3CH method.
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r -
SPINACH method Profile A
A
( o B Profile B
Process: Activities, outcomes < ) “
//.'
. J based Basic Profile 1}
— on | A
Hint: Experiences, knowledge, best relates
practices and approaches. A
Experiences,
7 knowledge, best

reflects practices and

approaches.

Figure A.1 — SPINA3CH method and profiles

The interpretation of the diagram notation is as follows: the papeh'shape represents the method
round rectangle represents embedded process (model); the database like shape represents contd
the cloud shape represents human thoughts, the rectangle represents the VSE profile; the arrows
labelled relation and the left bracket represents groupingof objects.

Usage of a VSE profile other than the Basic profile is shewn in Annex B. (See Figure B.1.)

A.1.2 Steps for the method

SPINA3CH autonomy-based improvement method uses the following steps. Those steps are sli
different from improvement activities shown in the body of this standard.

; the
iner;
are a

phtly

Step 1: Find “difficulty facts” of the development and sense “problems” in it. (This step contribufes to

the “Awareness” characteristic of the method.)

Step 2: Understand the systematic relationship of the problems. (This step contributes to the “Anal
characteristic of the methed.)

Step 3: Find the root cause of problem where to improve begins. (This step contributes to the “Anal
characteristic of the method.)

Step 4: Map the'root cause of problem to system/software lifecycle processes. (This step contribut
the “Autonomy”’/characteristic of the method.)

ysis”

ysis”

es to

Step 5: Find actual practices and their pros and cons in the current process. (This step contributes to

» o«

the “Autonomy”, “Analysis” and “Navigation” characteristics of the method.)

1 Y Confirm process/practice purpose and outcomes.

2y —Compare actual practices withbest practices or those of owtr/otherorgamnizatiorns:

3) Learn software development technologies and management technologies from best practices and

community information.

4) Study the usage of candidate useful development/management tools and evaluate them.

Step 6: Make improvement plan for a team/organizational trial communicating with experts and the

work team. (This step contributes to the “Autonomy” characteristic of the method.)

Step 7: Develop an action plan for performing improvement. (This step contributes to the “Autonomy”

and “Challenge” characteristics of the method.)
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Step 8: Improvement cycle

The method requires improvement cycles. (These steps contribute to the “Navigation” characteristic

of the method.)
1) Plan improvement with schedule and role details.

2) Perform and control improved process.

3) (heckresults and perform the next cycle of SPINA3CH.

4) Accumulate and reorganize knowledge.

A.1.3 Tools of the method

Thismethod uses the following tools or worksheets:
— IProblem Awareness Sheet (step 1);

— IProblem Cards (step 2);

— IProblem Analysis/Focus Sheet (step 3);

— $heet for System/software Engineering Themes (Process Mapping(step 4);

— Improvement Study Worksheet (step 5);

— Improvement Planning Sheet (step 6,7).

A.2 | Detailed Steps of the method

A.2.1 STEP1: Use “Problem Awareness Sheet”

Use ‘[Problem Awareness Sheet” to find out candidate problems occurring in the development lifecycle.
This|step contributes to clarify current situations of explicit and implicit problems.

10
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(1} (2} E]] (4}
[1 Project starts unaxpectedhy |1 Resut always widely deviates [ ] Extent of the impact by

late. from plan. change cannot be spacifiad.

[1 Problems often ocour just [ ] Estimation is made without [ 1 Foliow-up action for delayed

after project is started. rational. progress isn't approgriate.

|1 Plan is fundamentaly
unreasonable.

|1 Detail of plan not clear.
[ 1 Flaw cannol be found in

1 Change management & not
appropriate.
[1Progreas is unclear.
[]1Costis too high.
[1Wany complants are ramed
from customers during project.

[ 1 Overworks and holday works
are often required. Staffare

(3)

[ ] Broject = not closad

[ ] Mamy complaints ara
raizad from customers afber
dalivery.

review, exhausted
[1Extra works with no payment [1Debveries are often delayed.
are incurred after delvery.
n 2 (3) {4)  Project 5
Project Project Praject Plan Assessment (3]
Initiation Planning Execution and Control Praject Closure

(6) Software

Implementation
Initiation

]

[ ] implementation
envirenment is not
prepared enough.

[1 Implementation activity
can not start.

(7) Software

Requirements
Analysis

7}

1] Requrement analysis s nsufficient.
] Regurement definiton iz insufficient
funclear).

[]1 There are mssing, leakages, or
nconsistencies in reguirements (or
decisions are late).

[ 1 Objectives of systemization
(productization) is unchear.

Project Management process
- Status report
~ Status check

Software Implem-entation process

(10) S G

[El] Integratign an
Software Ié )

[] Dekverables are not accepted.
[ ] Defverables are often poor in
qualty.

Construction

N

(8}

'] Designing needs unexpected time
(time-consuming).

'] Review iz not performed or is
partly performed.

1 Wany problems are found in
DESIgN review

1] Unexpected change specifications
areoften in project.

CONSUMING).
[1 Many imp|
found

[1Coge sahdto read

=

)
[ 1 Implementatio i ient (time-

Taws are

(10}

[ 1 Planed durationftime fortestis
insufficient.

[ Many bugs are found in design and
impiementation during 1est.

[ ] Test is insufficient (number of tests,
test coverage).

[} Many troubles occur after delvery
[} Probiem occurs when sotwae &
released.

Figure A.2 — Example E{@»lem Awareness Sheet for VSEs
S

A.2.2 STEP2: Explore problems A’\Q’

Explore problems more precisely ﬁ?analyse causal relations among them. This step contribu]

analyse a structure of problemi{ nd in current actual system/software processes.

es to

© ISO/IEC 2015 - All rights reserved
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/[] It takes time to start \ f[] Problem often occurs \ f[] Result always widely ) (/[] Estimation is sloppy. \\
project. just after project is started. deviates from plan.
. M _J\_ M _J\_ @ J\_ @
/[] Plan is fundamentally \ /’[] Detail of plan is \ r[] Flaw cannot be found in ) /[] Man-hours increase \
unreasonable. unknown. review. after delivery.
o 2 _J\_ @ J\_ 2 _J\_ o)
X
Yl
(([ Sphere of influence by h ’/[] Handling of delayed N K[ ] Management for change\ '/[] Progress is UﬂC|e§Ib N
change cannot be specified. progress isn't appropriate. isn'tappropriate. '\
- (LA CIVAN @ _J\_ <~ @ _/
I\ .
/[ Cost is too high. \ (/[] Many complaints are ) /[] Overtime/holiday work is\ elivery date is often )
raised from customers often required. Workers are 4| elayed.
during project. battered. O
\ QAN QAN @) “
2 NI
K[ Project is not concluded.\ /[] Many complaints are ) ([1 Implemer‘@t N [ 1 Implementation )
raised from customers after environm 15’not operation does not start.
project is concluded. improv%
_ ® )\ ) ) §§\® © ) © )

Q

Figure A.3 — Write down the issues a@g/or problems on the Problem Card example
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Problem Analysis Focus Sheet Example (a trouble model)

[1Handling of

[1Goal of 3 [1Detail of plan delaved
systemization [1Requirement . elayed progress
!';?Emlear_ is unclear is unknown. isn't appropriate
[ Requirement [P []1Specification is
. rogress Is
definition unclear. ofte_n changed dur@ng
process _doEﬁ [1Designing project and operation
not Einﬂ' //_> does not proceed. is buffeted
W
'S . -
Requirement [1Requirement — -
. an:Iysi-s is definition is e [] Estimations []Plan is '\%
insufficient insufficient are often too low. fundamentally Q
(unclear). - unreasonable.
Iy ‘
g
[1Major problem 1] Overilw;ohdav 0 ahwvays
uddent work is often X
OCCUrS S ¥ requited. Workess deviates

are exhausted

[1Implementation
environment is not __b

[ ] Implementation

improyed” is inefficient (time-—- [1 Periodttime O [ Delivery ).
=== "COTSUMINg). available for test @ date is often
is insufficient. \\ 1» :
> [1 Quality of
Rewview is not []Testi u; 0 )
[] Review s na sufficem\— |1 productis [} Gost s 100
partly performed. {numberisls. poor ’
[1Many bugs are compple s).
found in design and i I1 Tu'l_an:.r
implementation ] Test compl aints are
[]b':a;:uigr}nmt during test. environment is raised from
review 0 insufficient CUSLOIMErS.

@

Figure A.4 — Explore the extr ’t}d problems and analysing causal relations
N
A.2.3 STEP3: Focus on the area of improvement

Focus on the area of improv&@&t. This step contributes to prioritize and select a few and pragtical
improvement issues.

-
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Example of focusing on problems with a trouble model

[ ] Detail of plan
IS unknown.

[ 1 Major
problem occurs
suddenly.

[ ] Specification is

often changed
during project and
. operation is
[1 Be-qwrement buffeted. j/
is unclear
[10vertime/holiday
work is often
]E%m:rement required Workers
i:ﬂ’;ﬁ'g;‘f are exhausted
{unclear).
[ 1 Many bugs are [1Review is njal
[ ] Flaw cannot found in design and performady s
be found in implementation peay
review. during test. Regxjermed.
| Basis of Focusing

[ 1 Which region is likely to achieve effettiveness by improvement?
. [1 Which region you can directly improve and have influence on?

e

Figure A.5 — Focusing on the area for improvement

A.2.4 STEP4: Select relevant Improvement Study worksheet

Seledt a relevant Improvement:Study Worksheets. This step contributes to convert practitioners’
problem concerns to software'engineering themes or process items.

14
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[Consideration Supplementary Sheet List]

(1) Project Initiation (PM.00)
(2) Project Planning (PM 01)

5(E)

(3) Project Plan Execution (PM.02)

(4) Project Assessment and Control (PM.03)
(5) Project Closure (PM.04)

(6) Software Implementation Initiation (S1.01)
(7) Software Requirements Analysis- (S1.02)
(8) Software Design (S1.03)

(9) Software Construction (§[:04)

(10) Software Integration,’and Tests (S1.05)

(11) Product Deliverya(SI.06)

Figure A.6 — Selecting a relevant Study Worksheet

NOTE Worksheets are provided at http://www.ipa.go.jp/sec/softwareengineering/reports/20110707.

A.2.5 STEPS5: Fill in Study Worksheet

Fill in the items of a relevant Study Worksheet so that you could find solutions by yourself. This
contributes to define youriewn processes/outcomes, to reconfirm problems of processes, and th
develop improvement.ideas. This step also contributes to increase motivations.

step
en to

© ISO/IEC 2015 - All rights reserved
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[Improvement Consideration Worksheet]

1. Selected theme : 3. Current measure (currently taken measure) |
I
! [
: Fill in the measure :
1 currently being taken |
! [
@ How should itbe? | !
f======—========f===c===========a | [
| | 2 Goal of The theme or process item N |
Pe— - " ] ]
' Fill in the objectives (how | ; 1 | 4 What is going well 5. What is not going well |,
I should the problem be?) : : i
{ o :
Q- Hiow shouid itbe™” :
,~m===ccassemmacte== realized? - - - - —— < !
i | 6. Improvement plan . i
: Lo i
i L [
1 o 1
1 : ! I
]
: Y 1
' i
: S A ————— K
] | s 2
: improvement solution. i What should be continued? What should be
I i echanged? ____ O ______
I 4 0
: : : 7. Concems 1
] I I
i Lo Fill in the |
| | Who? What? From when? By when? With which means? | 1 1 resirictions and concerns !
STTTTTTTTTTTTTTTTTTT TS e e e P e

Figure A.7 — Filling in the relevant Study Worksheet
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1. Activity name: (1) Project initiation (PM.00). [ The Purpose and the obiective LI’
Purpose: Project entry conditions are fulfilled: —————" ¢ sowi;g the problem. : | |
Objectives: - : o

Following entry conditions are fulfilled to start a projectaccording to VSE standard:
1) Project Statement of Work is documented;~

2) Feasibility of the project was performed before its start:.

3) Projectteam, including project manager, is assigned and trained:

4) Goods, services and infrastructure to start the project are available.o
. liems to Be Ciieciea iOE]eCtlves at i§37iEE 59 i i#i -‘z Actwmes deﬁned m th%)

PM.01 Confirm that the Project Statement of Work is documented-| |SOfIEC 29110.
PM.02 Make sure the feasibility of the project was performed before1ts start- ‘A
PM.03 Make sure that the project team, including project manager, is assigned and trgb\éd.-
PM.04 Make sure all Goods, services and infrastructure (Project Repository, etc.) to §brt the
project are available and ready to use. » Q
3. Examples of solution which supports issues to be checked (Hints at $BIN)\3CH) o
Solution examplerelating to 1) of "2. Issues to be checked" « g
(1) Include the followingin SOW (statement of work).. \i §9 lution examples-
+ DBusiness needs: The business needs of organizations are ba market demands,
technical progress, legal requirements, national regulatio
+ Product scope statement: The properties of the Eroducts\géated by the project are

4. Examples of solution which supports otherissues (Hi SPINAICH)- >

a) When planning the project, clarify the go feﬁe\ﬁe{rgm b
implementation/implementation method/participants, etc. of . i
stakeholders, and ask for cooperation.. Q Application examples~_|

b) Conduct a common review with the people 4 ved in the project at the start/end of a

phase and check if there is no problem oceed to the next phase. If problems are
found, include them in the Follow list ai\ ollow them until they are solved..

5. Outputs of this acttvuty-: Q(\U ——— Outouts. 15
Statement of Work (SOW), Team org@nzatlon Project repositorye o
6. Recommended reference to SP@AZ}CH work sheets » ] References.

WS-JRev-1: Review the wor c?ﬂucts developed in the project with the stakeholders. [o
#S-S1-1: CLARIFY THE STA{% DS DOCUMENTS AND THE CONTENT WHICH SHOULD BE DEYELOPED.«
WS-S2-1: THERE SHCIJLD HE ORGANISATIONAL POLICY AND MECHANISM OF THE CONFIGURATIO
MANAGEMENT ..

WS-PP-01: EST]MQ\E\T‘HE SI1ZE BASED ON THE SCOPE OF THE PROJECT ..
7. Bibliography Yexclude SPINA3CH)- o
+ SPEAK-IPA: Q1.3 Project Management. S.1 Documentation, $.2 CONFIGURATION MANAGEMENT| }:
S.4VERIELEAT [ON.
+ CMM 1.2: Project Monitoring and Control, Requirement Management, Configuratiop
Q?g}"lgure A.8 — Studying the example by themes for the solution by yourself
D

@XE STEP6: Get a better grasp through discussions

—

Develop a detailed implementation plans based on Improvement Study Worksheets. You can get better
understanding and ideas through discussions with team members and system/software engineering
experts. This step contributes to identify practical and feasible improvement plans, which include

— specific actions, efforts,
— improvement objectives, goals,
— schedule (action items, person in charge, date), and

— constraints, reminders, etc.
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