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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IECJ[TTT.

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

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

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

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

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

19%
[¢°]

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

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

. For the

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

in larger

According to the Organization for Economic Co-operation and Development (OECD) SME and

E ;

d¢minant form of business organization in all countries world-wide, accounting for over
up to 99 % of the business population depending on country”. The challenge facing gov
and economies is to provide a business environment that supports the competitiveness of
héterogeneous business population and that promotes a vibrant entrepreneurial culttre.

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

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

afford the resources, in terms of number of employees, expertise, budget and time, nor do t
ngt benefit in establishing over-complex systems or software lifecycle processes. To addres
ese difficulties, a set of guides has been developed‘based on a set of VSE characteristics. T
aile based on subsets of appropriate standards proegesses, activities, tasks, and outcomes, refel
Profiles. The purpose of a profile is to define a.subset of International Standards relevant to
cqntext; for example, processes, activities, tasks, and outcomes of ISO/IEC/IEEE 12207 for
and processes, activities, tasks, and outcomes of ISO/IEC/IEEE 15288 for systems; and inf]
poducts (documentation) of ISO/IEC/IEEE 15289 for software and systems.

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

The ISO/IEC 29110 series of International Standard and Technical Reports can be applied at g
of| system or software deyvelopment within a lifecycle. ISO/IEC 29110 (all parts) is intended t
by VSEs that do not have experience or expertise in adapting/tailoring ISO/IEC/IEEE 12207 or
IHEE 15288 standards\to the needs of a specific project. VSEs that have expertise in adapting

itute the
5 % and
rnments
his large

s do not
ult, if not
[ produce
excluded

bss needs

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

hey see a
b some of
he guides
red to as
the VSEs’
boftware;
prmation

against

ny phase
b be used
ISO/IEC/
tailoring

ISO/IEC/IEEE 12207 "or ISO/IEC/IEEE 15288 are encouraged to use those standards instead of

[S|0/IEC 29110,

[SO/IEC 29146 is intended to be used with any lifecycle such as: waterfall, iterative, inc
eyolutionary or agile.

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

rfemental,

software

a dl/nr service nln;\]ify, and process pprfm'mnm‘p (cpp Table 1)
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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.
Not intended for VSEs.
Part3 Assessment guidance VSEs and their customers, assessors,
accreditation bodies.
Part 4 Profile specifications VSEs, customers, standards producers, tool
vendors and methodology vendors.
Part5 Management and engineering VSEs and their customers.
guide
If a new profile is needed, ISO/IEC 29110-4 and ISO/IEC TR 29110-5 can be developed with minimal
impact td existing documents.
ISO/IEC TR 29110-1 defines the terms common to the ISO/IEC 29110 series, It introduces processgs,
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
rationale{for specific profiles and International Standards.
ISO/IEC 29110-2 introduces the concepts for systems and softwate engineering profiles for VSEs.|It

establishes the logic behind the definition and application,of_profiles. For standardized profiles,
the elements common to all profiles (structure, reqiirements, conformance, and assessment).

specifies
For dom
process),

ISO/IEC
for proce
assessme

to developers of certification and assessment'methods and developers of certification and assessme

tools. IS
process,
guidance]

ISO/IEC
subsets d

ISO/IEC
profile g

ISO/IEC]

This part

hin-specific profiles (profiles that are not staridardized and developed outside of the IS
it provides general guidance adapted from the'definition of standardized profiles.

ss capability assessment (ISO/IEC 33xx%), conformity assessments (ISO/IEC 17xxx), and se
nts for process improvements. ISO/IEC 29110-3 also contains information that can be use

D/IEC 29110-3 is addressed to~people who have direct involvement with the assessme
p.g. the auditor, certification and accreditation bodies and the sponsor of the audit, who ne
on ensuring that the requifements for performing an audit have been met.

P9110-4-m provides, the specification for all profiles in one profile group that are based
f appropriate standards elements.

TR 29110-5-m-n’ provides a management and engineering guide for each profile in o
roup.

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

pfovides a guide for an autonomy-based improvement method for VSEs developing syster

P9110-3 defines certification schemes, assessment guidelines and compliance requiremel}:s

t

—

0

|
nt
nt
bd

and/or sd

ftware

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

Vi
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29110 Overview (TR) (29110-1)

29110 Profiles (1S)

| Framework (29110-2) l

Specifications of Profiles (29110-4)

Specification - Profile Group m I

(IS 29110-4-m)

29110 Assessment and Certification

Assessment .

(29110-3) pr=—

29110 Guide (TR)

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

=== B

other (6-x) Management and
Engineering Guides

Figure 1 — ISO/IEC 281}0 series
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TECHNICAL REPORT ISO/IEC TR 29110-3-4:2015(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@nterprise, an orgz
a department or a project having up to 25 people. The lifecycle processesidescribed in ISO/I
aile 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,
and supplying, a system or a software. They can be applied at any\evel in a system/software’s

and at any stage in the lifecycle. The processes described in JSO/IEC 29110 are not intended to|
o1l discourage the use of additional processes that VSEs findwuseful.

improve the “way of work” (i.e. a process) regarding systems and software development pi
T
and implementing activities to steadily gain the\outcome.

T{e autonomy-based improvement method, described inthis part of ISO/IEC 29110, provided

This method can be used in various situations such as
— improvement tool for development teams,
— self-training or self-check toahfor engineers, and

— improvement tool for the VSE.

This method expects practitioner’s self-help efforts and initiatives (both physically and me

ke the most of thepredecessors’ knowledge, experience or assets, which are required. T
this method encourages the utilization of the knowhow/knowledge through its available tools
thiis method, the practitioner is encouraged to generate ideas for improvement but also to appl
their work using'an ISO/IEC 29110 profile.

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

nization,
EC 29110

creating,
structure
preclude

a tool to
actically.

is process includes defining a technological théme (objectives), the outcome regarding the theme,

htally) to
herefore,
Through
y them to

for 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
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.

3.1
process

BEaVam-ant

actions tgken to improve the quality of the organization’s processes aligned with the business needs

[SOURCE
3.2

ISO/IEC 33001:2014]

autononly-based improvement

self-moti
work (pr

4 Con

4.1 Na

None.

4.2 Ab
SPI
VSE

5 Pro

5.1 Co

The VSE
IEEE 152
in ISO/IE
Their fin

5.2 Ra

To imple
based on
accepted

vated and self-determined professional process improvement with an understanding of t
bcess) objectives, latest technology, and outcomes from product use

ventions and abbreviated terms

ming, diagramming, and definition conventions

previated terms
system/software process improvement

very small entity

cess improvement context for VSEs

hsiderations of related.Standards for VSEs

Profile is defined as a subset of processes and outcomes from ISO/IEC/IEEE 12207 or ISO/IE
B8 and informatiofiiitems (documentation) from ISO/IEC/IEEE 15289. The processes, defin

incial success.depends on successful project completion within schedule and budget.

kionale.of the process improvement for VSEs

meht-a profile using a contract, statement of work, or agreement, the work must be defin

by the customer.

C 29110-4-m, arethe minimum set for the VSE core business, systems/software development.

L/
bd

bd

| thé customer requirements, supplemented by the VSE business practices/conventions, and

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

© 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.

C .n}emp\r
T

:
oot

Conventions

Requirements

ISO/IEC 29110-4-m supplemented by based on
VSE Profile
Spemﬂcgflgr) """""""""" - Contract/Agreement D" T S~
.~ Process Reference . | with Statement of Work N ISONEC 29110-32 N\
~.__ Model (PRM) _.- . ( Conformity )
implements | T T T \ _ certification schenpe _ 7
depends on Pran ‘\/\\
Ve
ISO/IEC TR 29110 follows /- [SOIEC 2911095,
) W | certification req. fpr
5-m-n Management [Els system/soft.ware certificates N\ conformity assesp //
and Engineering development project S~ g
Guide : ettt 1
generates supports Measurement \\,\
Framework (MF)|and \
!
Products VSE activities . Process Assessment f
. Model (PAM] .-

-~ —_—

improves
/p,__- —_— enhaEc_(_as_ _Q\/ spedifies
- >~ _ - - ~< -
// ISO/IEC TR 29110-3-4 >\ 7 ISONECTR29110-31 N
\ Autonomy-based 7 Capability Assessment
\__ Improvement Method (2" be aware of assesses  \ quide P

- _—

Figure 2 — Assessment and improvement for a project

TE The interpretation of the diagram notation is as follows: the rectangle represents the VSE
e ellipse represents the standard, the round rectangle represents a subset of elements of the base
shed ellipsesrepresent standards in work to be published; solid arrows are labelled relationship; a

elements;
standard;
nd a circle

6

th a dashed arrow is the sequence of the step.

Process improvement approach for VSEs

When a VSE’s management or engineers want to improve their processes, they may need 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 VSEs

to improve their processes.

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 Autonomy

On-site d
autonom
based on

[tis impd

7.3 Co

A VSE m
methods
improver

The VSE 5

models, 11

74 Lo

Performi
normally
by succes

7.5 Co

Confiden
based in
effective

Improvement should be based on_the facts and reality of actual VSE projects. A rigid requirement

processe
lack of a
software

— Collaborative efforts by the work team will positively contribute to effective confidence and over

proc

V. Process improvement awareness and motivation are essential for success and should
the will of the people.

rtant to share the value of a good job with good performance for autonomy.

nciseness and easiness to understand

iy not have enough resources to perform sophisticated process improvement activities. T
(total framework, organization, activities, and documents) and guidelines for VSE proce
hent should be clear and concise.

taff may not have enough experience and knowledge of software-engineering processes, proce

v cost, quick cycle and controllable

have small margins of technical resources andfinances. Cost effectiveness can be demonstrat
sful, quick, agile improvement cycles and flexible control of the improvement activities.

nfidence of effectiveness and necessity

Ce in technical effectiveness andthe necessity for improvement are key factors of autonom
provement. The methods and.guidelines for process improvement for a VSE should off
improvement activities.

5, different than thetVSE’s actual processes, may cause less motivation and productivity. T
standardized process may lead to difficulties, such as non-performing software, interrupt
service, lack of spund labour environment, lack of maintainability, user complaints, etc.

bSs impriovément.

— Resullts, of improvement activities should provide a positive effect on daily work, and should 1
enforce‘worker confidence.

od ‘ H , b : . _ith

ethods and guidelines for process improvement, therefore they should be easy to understand.

hg process improvement activities within a VSE)should be low cost and cost effective. VSE

De

1T
Q. wn

y_
cr

b
he
bd

11

— The 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

performi

ng process improvement.

© 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. Problems
y be identified by work team members, project managers, customers, or quality aware,personnel.
ithout a complete understanding of the problem, introducing a new system/software| lifecycle
processes may influence various process problems. Also system/software product problemjs may be
related to process problems.

It|is desirable to provide process improvement initiatives to the work team(members. All process
inprovement team activities should have management support.

Atitonomy-based process improvement activities performed by a self-improvement team should include
thle items shown in 8.2.

812 Activities of improvement

82.1 Activity 1: Awareness of process problems

Tdam identified problematic issue found in the syStem/software lifecycle workflow. Thig may be
piesented as a diagram. See Figure A.2 for an example.

82.2 Activity 2: Analysis of problems and their relationships

The team analyses of all issues and determihation of the relationships between them. If necespary, new
implicitissues are identified. As a resultthese relationships, the team can understand the overall ituation.

82.3 Activity 3: Analysis of the root cause of problems

The purpose of this improvément approach is to find the cause of difficulties. In an autonomy-based
pifocess improvement, a team should identify an improvement target which is within their qontrol. It
mpy be the root cause,of-an issue, which then may be the starting point for improvement. A team may
not be able to impreve-every situation when the root cause of the difficulty is outside of their ¢ontrol.

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 of the
pifoblent. Based on this, they should select one of the standardized activities, or develop a ney activity
thatwill meet their needs.

8.2.5 Activity 5: Clarification of the fundamental purpose, outcomes, and practices of the process
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
improved. The plan should be solid, controllable, and low cost with a quick improvement cycle. The plan

should el

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

The tean

update t

improverment plan.

8.3 Co

In a contiinuous improvement cycle, “trial and error” approach is important: It is difficult to make

perfect a

improverpents and update the plan appropriately.

The follo
effort.

— Activity 9: The periodic and timely review of progress®fjimprovement activities.
— Actiyity 10: The management of the improvement program and improvement cycle.

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

8.4 Irr:Eroved communication and agreement

Improve
commun
include t

— negotiations with all stakeholders within the VSE;

— cominitment of senipr\managers to support the improvement efforts;

— cominunicationstwith customers on all process changes;

— awaileness ofthe process purpose relating to business goals (competitiveness);

— study ef.other process improvement efforts and their results;

iminate or mitigate the original problems.

e ideas and incorporate the results of the discussions and add the success criteria to t

htinuous improvement cycle

hd positive plan for improvement. The improvement team should-evaluate their progress

ving activities should be performed to support a steady and effective process improveme

ents will be performed smoothly when there is firm agreement among stakeholders. Go
cations is the basis for good.system/software process improvement (SPI) practices. This m
e following:

should coordinate with the stakeholders on performing the improvement plan. They should

IS

— communications 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 may
include the following.

Work team as a subject of improvement.

Improvement facilitator to lead improvement workshops/meetings. (Improvement facilitators
should have the experience to lead the improvement activities, to include system/software

engineering process knowledge and skills.)

8
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Examples including work products and deliyerables are explained in Annex A.

Ag¢tual workflows vary depending.on the context. An appropriate workflow for problem analys

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 ranid skills
improvement effort.

6 Enhancement tools for improvement

rious support tools to enhance and improve process activities may he useful. The VSE may
pport tools to fill the needs of process performance and to enharice their process capability.

ch tools may include the following:
improvement activity support tools (e.g. cause analysis'tools and improvement planning);
process repository tools (e.g. project configuration management servers and Wiki);

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

7 Preparation or selection of a:VSE profile

chosen or developed. This workflow may be related to a specific profile. The improvement
lect one of the existing profiles for their improvement purposes. If they cannot find an ap
ofile as defined in ISO/IEC-29110-4-m, they may develop their own profile based on ISO/IEC

profile also provides the basis for clarification of the fundamental purpose, outcomes, 1
actices of the pracess, and the development of an improvement plan.

Improvement means growth and innovation

biF change of processes or innovation.

general, a VSE needs continuous process improvement to grow. Such improvement does not

for the

use such

is should
eam may
bropriate
29110-2.

ecessary

exclude a

The successful continuous improvement will result in the growth of the VSE and their workforce.
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Annex A
(informative)

Example: SPINA3CH method for the basic profile

A.1 M¢thod Concept of SPINA3CH autonomy-based improvement method

A.1.1 Introduction of SPINA3CH (Spinach-Cube)

This method emphasizes autonomy of people or the work team. The system/software’ developmejnt
depends pn people’s creativities and initiatives. The success of process improvement.depends on hdqw
people aile sure about significance of improvement.

The namg¢ of the “SPINA3CH” method is the acronym of Software Process Improventent with Navigatidn,
Awarenegs, Analysis, and Autonomy for CHallenge.

The “Awareness” is awareness of people who actually work for developing a software/system whith
is the sitfiation of their process realities and difficulties. The people-want to solve these problems bjut
sometimes they do not have a map to explore problems.

So the “INavigation” is expected to guide them for developing the software/system. Therefofe,
“Navigation” is provided within SPINA3CH itself and used asa tool for improvement. “Navigation” alfo
guides p1jocess models/standards, software engineeringtheories and a collection of best practices.

This situption should be “Analysed” to understand cause-result systematic relationships, and to find a
focal point of improvement.

The entijje activities should be led to the “Autehomy”-based improvement. Such improvement is bas¢d
on configlent improvement motivation and<their own knowledge of system/software engineering
guided by the navigation. Such improvement motivation should be supported by and contributed to the
businessobjectives for “CHallenge”. Such>challenge should be accomplished through continuous procefss
improverpents by Plan-Do-Check-Act (PDCA) cycles.

This method reflects the characteristics and steps addressed in its name.

Emphasi$ on autonomy is the key of this method, and the process models are used as a guide and
knowledge source for the people/team.

These stgps contribute to the “Autonomy” and “Challenge” characteristics of this method.
This Anngx shows a simplified software Basic profile version of the SPINA3CH method.

As illustrjated’in Figure A.1, Any profiles can be used with the SPINA3CH method.
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f "
Profile A
SPINA3SCH method
A
( o B Profile B
Process: Activities, outcomes 4 , “
//.'
. J based Basic Profile 1}
— on  {
Hint: Experiences, knowledge, best relates
practices and approaches. Ay g
Experiences, UVV
knowledge, best
reflects practices and
approaches.

Figure A.1 — SPINA3CH method and profiles

The interpretation of the diagram notation is as follows: the paper-shape represents the method; the
rdund rectangle represents embedded process (model); the database like shape represents dontainer;
the cloud shape represents human thoughts, the rectangle represents the VSE profile; the arrpws are a
lapelled relation and the left bracket represents grouping, of.ebjects.

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

A{1.2 Steps for the method

SRINA3CH autonomy-based improvement method uses the following steps. Those steps arg slightly
different from improvement activities shgwn in the body of this standard.

Step 1: Find “difficulty facts” of the.development and sense “problems” in it. (This step conttibutes to
the “Awareness” characteristic of the method.)

Stlep 2: Understand the systematic relationship of the problems. (This step contributes to the “Analysis”
cHaracteristic of the method)

Stlep 3: Find the root cause of problem where to improve begins. (This step contributes to the “Analysis”
cHaracteristic of the-method.)

Stiep 4: Map the.root cause of problem to system/software lifecycle processes. (This step contfibutes to
the “Autonomy*characteristic of the method.)

Step 5: Find actual practices and their pros and cons in the current process. (This step conttibutes to
tl]e “Autonomy”, “Analysis” and “Navigation” characteristics of the method.)

1) CUllfil 111 Pl ULCDD/[JI a\,ti\,c lJul lJUDC aud UutLUlllCD.
2) Compare actual practices with best practices or those of own/other organizations.

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.)

© ISO/IEC 2015 - All rights reserved 9
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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) Checkresults and perform the next cycle of SPINA3CH.

4) Accumulate and reorganize knowledge.

A.1.3

This method uses the following tools or worksheets:
— Problem Awareness Sheet (step 1);

— Problem Cards (step 2);

— Prob
— Shee
— Impr

— Impry

A.2 De

A2.1 §

Use “Prol
This step

ols of the method

em Analysis/Focus Sheet (step 3);
E for System/software Engineering Themes (Process Mapping).(§tep 4);
ovement Study Worksheet (step 5);

ovement Planning Sheet (step 6,7).

tailed Steps of the method

TEP1: Use “Problem Awareness Sheet”

plem Awareness Sheet” to find out canididate problems occurring in the development lifecycle.
contributes to clarify current situations of explicit and implicit problems.

10
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(1) (2) (3) (4} (3)
[ 1 Project starts unaxpectedly | ] Resut abways widaly deviates [ ] Extent of the impact by [1Change management & not [ ] Project s not closed
late. from plan. change cannot be spacifiad. appropriate. [ ] Mamy complaints ara
[1 Problems often occur just [ ] Estimation is made without [1 Fellow-up action for delayed [1Progreas is unclear. raized from customers after
after projectis started. ratonal. progress sm't appropriaie. []Costis too high. delivery.
|1 Plan is fundamentaly [1Wany complants are ramed
unreasonable. from customers during project.
] Detail of plan not clear. [ 1 Overworks and holday works
[ 1 Flaw cannot be found in are often required. Staffare
review, exhausted
[ ] Extra works with no payment [ ] Debeeries are often delayed.
are incurred after delvery.
(oo 1 [ o2 ) [ oplom | [ Sl | ;
Brojact Projact Project Plan Assessment 5)
| Initiation | [ Planning | Execution ] | and Control | r %
ProjectManagement process N
) Softwars - Status report
Implementation g e
Initiation Statu _us__ch_._ack
) Software Implementation process -
 rsiementation (T) Software N )
envirenment is not Requirements (10} S [] gr:umm: are nnﬂ‘t accepted.
prepared enough. Analysis 9 Integration a []un;" era are often podr in
[1Implementation activity Software o
cannof starl. -
Construction " on
m 7~ [ ) Planed durationtime fortestid
|1 Requirement analysis is nsutficlent, e ) @ U insufficient.
|1 Requirement definition is insufficient [] Designing needs unexpected time [ 1 Implementation, Biffe hcient (time- [ 1 Many bugs are found in desigp and
{unclear). (tme-consuming). CONSUMING). % implementation during test.
1] There are missing, leakages, or [ 1 Review i not performed or is [1 Many imp| ton Nawsare [ Test is insufficient (number offests,
nconsistencies in reguirements (or partly performed, ) found test coverage).
decisions are late). 11 Wany problems are found in [1 Cod{ to read [ 1 Many troubles cccur after deltfery
[1 Objectives of systemization deSign review N [} Problem occurs when sotwak &
{productization) is unclear. 1 Unexpected change specifications -
areoften in project. Q O
Figure A.2 — Example P&@blem Awareness Sheet for VSEs
A|2.2 STEP2: Explore problems $\\(\
Explore problems more precisely analyse causal relations among them. This step contijibutes to

anjalyse a structure of problems,{g)md in current actual system/software processes.
o
o

o
C)O
&
O
S

NS
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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.
- (VAN UVAN @ A\ @ 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\_ (Bf?
[ NI
NJ
(([] Sphgre of influence by h ’/[] Handling of delayed N K[ ] Management for change ) '/[] Progress is unc@:r; N
chang¢g cannot be specified. progress isn't appropriate. isn't appropriate. J
S
,\'\
o LIV (OIZAN @\ O @ _J
Y =
v
/[] Costlis too high. \ (/[] Many complaints are ) /[] Overtime/holiday work is\ Q‘Belivery date is often )
raised from customers often required. Workers are elayed.
during project. battered. C,
4
. @ J A\ 4 )\ r'AO @ 4/
C el )
N~
K[] Projdct is not concluded.\ /[] Many complaints are ) G] Implementggun N [ 1 Implementation )
raised from customers after environ t 15"not operation does not start.
project is concluded. impm\@
\ ® J\_ 6 &\ © / © )
N
%
Figure A.3 — Write down the issues i&ﬁ)r problems on the Problem Card example
R\
xO
o
o
N
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Problem Analysis Focus Sheet Example (a trouble model)

[1Handling of

A
Fq

[1Goal of 3 [1Detail of plan delaved
systernization [1Reguirement . elayed progress
yemea. is unclear s unknown. isn't appropriate
[ Requirement [P []1Specification is
. rogress is
definition unclear. often changed during
process _doEﬁ [1Designing project and operation
not j:usl. does not proceed. 15 buffeted
- . ;
Requirement [1 Requirement -
- :nEI e ie | [‘ definition is [ ] Estimations []Plan is
i i insufficient are often too low. Tundamenta
insufficient (unclear). J unreasonable. VD
! f ()
i 1P
! [1Maior problem [TOvertimemobday (1 Relbi aways
' occurs suddenly work is often idely deviates
required. Workers om blan
are exhausted ’ plan.

[] Imglementation
environment is not <"
improyed”

[1Many

[ ] Implementation
s inefﬂgi_e_nu,l.i.rm— -
_ .-=~cORBUMINg).

[] Review is not
performed or is
partly performed.

[1Many bugs are
found in design and

implementation
during test.

[]Flaw cannot
be found in
review.

N

Figure A.4 — Explore the extracted problems and analysing causal relations

&

-

S

Y
L

e
- Sl

[1Pericdftime
available for test
is insufficient.

<
[]Testis

ms.uﬂ’lc'

(numberoltests,
completesess)

O[] Test
environment is
insufficient

2.3 STEP3: Focus on the are& improvement

'

[] Delivery ..
date is often

[1 Quality of
product is
poor

[1Many
complaints are
raised from
customers.

cus on the area of improvem@. This step contributes to prioritize and select a few and
improvement issues.

practical

© ISO/IEC 2015 - All rights reserved
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Example of focusing on problems with a trouble model

[ ] Detail of plan
IS unknown.

[ 1 Major
problem occurs
suddenly.

[ 1 Specificationis
often changed
during projectand
operation is

1 Beouirement
T =

. butteled.
is unclear \ utte P, l
[1Overtime/holiday
work is often
I ]E l-‘:rIQL:[I_rerT]ent required. Workers
ir?smr;rﬁlggr:f are exhausted
{unclear).
Review is(pet
[ ] Many bugs are [l '
[ ] Flaw cannot found in design and performed’er is
be found in implementation partly
review. during test. pérformed.
| Basis of Focusing

[ 1 Which region is likely to achieve efféctiveness 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 S[TEP4: Select relevant Improvement Study worksheet

Select a |relevant Improvement{Study Worksheets. This step contributes to convert practitionefs
problem foncerns to software engineering themes or process items.
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[Consideration Supplementary Sheet List]

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

Y

e

(4
5}
6

1

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

(6) Software Implementation Initiation (S1.01)
(8) Software Design (S1.03)

(9) Software Construction ($1,04)

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

(11) Product Delivery)(SI.06)

)
)
)
(7) Software Requirements Analysis, (31.02)
)
)

Figure A.6 — Selecting a relevant Study Worksheet

NOTE Worksheets are provided at httfiz//www.ipa.go.jp/sec/softwareengineering/reports/2011(707.html.

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 step
cqntributes to define your own processes/outcomes, to reconfirm problems of processes, and then to
dgvelop improvement,deas. This step also contributes to increase motivations.
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[Improvement Consideration Worksheet]

1. Selected theme 3. Current measure (currently taken measure)

Fill in the measure
currently being taken

@ How should it be?

restrictions and concerns

sttt 1 I
1

: 2. Goal of The theme or process item : 1 i :
' ' Fill in the objectives (how b1 [ What i< gning we 5 What i< not gning well ||
I | should the problem be?) : : i
{ Lo ;

Q- Hiow shouid itbe™” :
y~=fpemccancaaaa=aa. realized? - - - - —— < !
i | 6] Improvement plan . i
: Lo i
i L [
1 o 1
1 o I

[
: A 1
' i
. .
i 'S ~
Consider the [ . 2
! improvement solution. i What should be continted? What should be
! \ changed? _ ___ ANV ____ -
: : 7. Concems
]

' i
' |
| '

Who? What? From when? By when? With which means?

e e g g

] I
I I
I I
. Fill in the |
: |
I I

I

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 objective

Objectives: - ,
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..

Purpose: Project entry conditions are fulfilled: —————" ¢ solving the problem. | |

. Items to be checked (objectives atISO/IEC 29110) - Activities defined in the

DAL N1 1

0
A AVA U L U UVITLLLL '

PM.02 Make sure the feasibility of the project was performed before1ts start-

Va4

\&)
PM.03 Make sure that the project team, including project manager, is assigned and ?ﬁ%d )

thg

PM.04 Make sure all Goods, services and infrastructure (Project Repository, etc.) t%sé :
project are available and ready to use. » Pyt

3. Examples of solution which supports issues to be checked (Hints at SPINASCH)-

&S

Solution examplerelating to 1) of 2. Issuesto be checked" « \i §\ol;:&;o'n examples.

(1) Include the followingin SOW (statement of work).. Sy

+ Business needs: The business needs of organizations are baﬁzgn market demands
technical progress, legal requirements, national regulatio

+ Product scope statement: The properties of the Erodu(itg-gregated by the project arg

4. Examples of solution which supports otherissues (Hints‘at SPINA3CH).

a) When planning the project, clarify the go \\‘evie\%e{rgfit_i\m‘nhii
implementation/implementation methodlpartici@ , etc. of . i
stakeholders, and ask for cooperation..

Application examples.)—l

of [
the |

phase and check if there is no problem roceed to the next phase. If problems
found, include them in the Follow hste@ ollow them until they are solved..

b) Conduct a common review with the peopgglved in the project at the start/end ¢

ta
hre

5. Outputs of this activity. OO —————— Outputs. 15
Statement of Work (SOW), Team organization, Project repositorys
6. Recommended reference to SPTMA3CH work sheets - 1 References.

WS-S1-1: CLARIFY THE STANGMRDS DOCUMENTS AND THE CONTENT WHICH SHOULD BE DEVELOH
WS-S2-1: THERE SHOULD BEDTHE ORGANISATIONAL POLICY AND MECHANISM OF THE CONFIGUR
MANAGEMENT . .

WS-PP-01: ESTIM E SIZE BASED ON THE SCOPE OF THE PROJECT ..

WS-JRev-1: Review the work ducts developed in the project with the stakeholddrs.o |-

ED.
LTION

7. Bibliography (exclude SPINA3CH)-

+ SPEAK-IPA:SE\Y .3 Project Management. S.1 Documentation, S$.2 CONFIGURATION MANAGE
S.4VERIF [ON+
+ CMM@(GF].ZI Project Monitoring and Control, Requirement Management, Configur

Q.

%O Figure A.8 — Studying the example by themes for the solution by yourself

MENT.

htion

A.Z.6 STEP®: Geta 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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