Personal Report of Japan TRIZ Symposium 2010 (Part H. Applications to Soft & Non-technical Areas) (Toru Nak...

™ TRIZ Forum: Conference Report (23-H)

Personal Report of

TRIZ %37

The Sixth TRIEZ Symposlum in Japan

The Sixth TRIZ Symposium in Japan, 2010

Held by the Japan TRIZ Society, NPO,
on Sept. 9-11, 2010, at Kanagawa Institute of Technology , Atsugi, Kanagawa, Japan

Part H. Applications to Soft & Non-technical Areas

Toru Nakagawa (Osaka Gakuin Univ., Japan),
Mar. 30, 2011; Updated: Apr. 23, 2011

[Posted on Apr. 14, 2011; Updated: Apr. 30, 2011]

For going to Japanese pages, press |Jfyul buttons. Japanese translation of this page is not scheduled.

Editor's Note (Toru Nakagawa, Apr. 13, 2011)

TRIZ Home Page in Japen il

This page is Part H of my Personal Report of Japan TRIZ Symposium 2010. Please see the Parent page ﬁ for the
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Part H. Applications to Soft & Non-technical Areas

Yojiro Fukushima () and Toru Shonai (Hitachi) [JI07, L-4] gave a 'Special Interest Lecture', i.e., an invited lecture on
"How to Use TRIZ in Software and IT Problem Solving". The lecture was given in Japanese for 80 minutes (including
Q&A) showing 20 slides in Japanese. I am quoting the Authors' Abstract here.

We hope that TRIZ can be used effectively in software and IT fields because TRIZ is said to be useful for
the creativity reinforcement in general. However, when software and IT engineers actually tried to use
TRIZ in their own problem solving, it does not go well sometimes and some beginners hesitate to use
any more. Because TRIZ is based on the basic study of many actual inventions in many fields, it seems
that it is applicable even to these fields. But, TRIZ shows no detailed algorithms for idea creation at all.
It shows only directions in which deep consideration should be made to get their ideas. Because TRIZ
cannot replace our creative thinking, application results depend greatly on those who apply. After a lot
of experience of TRIZ application in the fields, some understood a basic part of TRIZ is to apply as it is
and efforts have to be made to tailor TRIZ tools to use them in software and IT fields smoothly.

In this lecture, we will explain the methods for lowering the wall that software/IT engineers face when
they apply TRIZ to their own problems. For instance, the replacement of the characteristic parameter
terms in the contradiction table by terms in their fields, extended concepts of the invention principles,
case studies of the invention principles in software and IT field, and application example of evolution
patterns in the fields and so on. The TRIZ tools that are not limited to fields such as physics,
chemistries, and machines, for instance, function diagram, operators, attribute analysis, SLP and so on
can be applicable in software and IT fields as they are originally.

[*** Since the English translation of the slides is not ready yet, I am going to skip the introduction to this lecture
for a while.]

Satoshi Hasegawa, Shoichi Tsuge, Tateki Oka (Konica Minolta Business Technologies, Inc) [J13, P-B1] gave a Poster
presentation with the title of "Expansion of USIT Operators’ Matrix to Software Technical Domain". The Authors'
Abstract is quoted here:

We originally arranged USIT operators as a table (USIT operator matrix) and applied it to technology
development and products development stages to promote efficiency of the development. In addition, we
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extracted frequently-used USIT operators from the application patent investigation of the
electrophotograph technical domain and planned promotion of efficiency in generating ideas in
combination with the USIT operator matrix. Furthermore, we extracted frequently-used USIT operators
from the application patent investigation of the software technical domain and arranged the USIT
operator matrix to generate ideas effectively in the software technical domain.

[*** This Poster presentation has 16 slides in Japanese but essentially no slides (except the title slide and the
Abstract slide) in English. Thus I will introduce this presentation only briefly.] The Authors have been introducing
and applying USIT actively in their company since 2004. USIT has a system of solution generation methods called
the USIT Operators, being composed of 5 groups, 32 sub-operators. The Authors arranged them in a tabular form,
called "USIT Operator Matrix', as shown in the slide (below) (translated into English by Nakagawa). Three groups of
USIT Operators, which are operated onto Objects, Attributes, and Functions, are arrange in the three columns. The
Operators are also classified as shown in the rows. This Matrix form helps us to understand the Operator system
better, the Authors say.

USIT Operator Matrix Satoshi Hasegawa et al. (Konica Minota BT) (2010}
Operation Onto Objects Onto Attributes Onto Functions
Eliminate (1a) Eliminate (2a) Deramwate a harmful
attribute
lincrease (1) Multiply inta 2, 3, ..., =@
(1c) Divide into 12, 113, . ; i) e e e
1ce (2d} — wary in space Functions and assign them
’ separately
Divide the Function i
o R (3e) Vary the Function in spa.c:e.
use space-related Functions
[3f) Vary the Funciion in time.
Unify {1d) Unify (3c) Unify multiple Functions
. (3a) Reassign to a different
Substitute Object
(1e) Intreduce or modify (2b) Activate a useful attribute (3d} Intreduce a new Function
5 . Detection/
(1 g;m:":‘;?m the (2g) Attributes at the micro level (3g) Ffﬂz‘;gimmea surement
[introduce (2d) Introduce a spatial attribute (3h} Introduce —-
- adapting/coordination/control
(22} Introduce a temporal
aftibute —
(1g) From solid to [2f) Change the phase or the (3i) With a different physical
Replace N - L
powdenliquid/gas inner-structure principle
(2c) Enhance a useful or (3h} — Enhance
Enhancef suppress & harmful attribute adapting/coordination/control
Suppress [2h} Properties of the system
as a whole
MNote: "=— means a part of the operator separated and placed elsewharse.

The Authors analyzed about 600 patents (containing their company's 200) in the field of electrophotograph
technology to evaluate the essence of the solutions in terms of these USIT Operators. Thus they have found that the
top 10 sub-operators most frequency used are the ones shown in the yellow cells of the matrix. They are the
operations of Division, Introduction, and Enhancing/Suppressing. The Authors use the matrix so as to generate
ideas with the enforcement by the USIT sub-operators by turn in this matrix.

The Authors further analyzed about 100 patents (of their own) in the field of mechanical-control software technology
in a similar manner. They have found the (2b) (2c) and (3h) sub-operators are often used in these field, similarly to
the previous study in the electrophotograph technology. In this particular software field they have noticed that
rephrasing of USIT terms is useful: i.e., object --> system; attribute --> required property; and function --> control.

Takuo Maeda (Takumi System Architects, Litd) [J04, O-3] gave an Oral Presentation with the title of "Japan-oriented
Creative Monozukuri (manufacturing and production) with TRIZ".

[*** This is an intensive and bird-view presentation on the future directions of Japanese industry, especially
software industry, with a keen sense of crisis. The Author is a software architect/engineer, having worked much in
the field of application systems and embedded software, and became interested in TRIZ/USIT as a possible tool for
solving critical difficulties in the software industry. He refers to a number of references in Japanese and some in
English. I am going to introduce his presentation to you in some detail.]
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Before quoting Author's (rather long) Abstract, I will show you his
Agenda of presentation first, in the slide (right). Section 1
(Motivation/Question) and Section 3 (Utilizing TRIZ) are most

important for us to understand his points. 1. Motivation
= Questions on Japanese Strong Monozukuri

Agenda:

With this Agenda in mind, let's read the paragraphs (1) and (2) of .
the Author's Abstract having 4 paragraphs. Z. Another example on the questions

3. Utilize TRIZ to make Monozukuri
stronger

Abstract (1): Industries, such as automobiles, digital electronic appliances, mother machines, have been
producing the highest quality products in the world and having the symbolic status of the strong Japan
through "monozukuri". Monozukuri itself just means to make something, that is, to manufacture and
produce goods. Today "monozukuri" has a broader meaning including development, production,
procurement, service and recycle of products in high qualities. Monozukuri has been created and
improved by hardworking efforts for many years to get the global competitiveness. The efforts are very
sophisticated based on the Japanese tradition to produce very fine products. In the modern industries
including automobile manufacturing, these efforts are sometimes called "suriawase", have done through
lots of engineers cross companies sitting together. This style of effort is intangible, especially by
foreigners. However, it seems to have been the key of the strong monozukuri.

Abstract (2): Now, growing needs of globally single market and ecological requirements are major
drivers for new products. For example, electrical automobile is a typical emerging product to the near
future. It requires less suriawase efforts because it is designed based on the modular architecture,
integrates less number of parts which are procured openly and globally. Typical suriawase efforts will be
less than now, resulting Japanese products might become weaker rapidly.

The basic reference the Author cites is the book written by Prof. Kenichiro Senoh (2009), shown in slide (below-left);
its title means "Japanese manufactures have advantages with technologies, but are losing businesses". This book is
popular in Japanese business; Toshimitsu Kataoka F= also referred this in his lecture of the present Symposium.
The book pointed out the existence of structural problem in the business management of Japanese industries. The
second references Prof. Takahiro Fujimoto's book (2004),see slide (below-right). The book discusses on basic types of
monozukuri architecture. Japanese industries had the strength in the style of closed and integral (or Suriawase)
architecture, but the industries in the world are shifting their weights toward the Modular architecture and the open

procurement.
Japanese manufacturers have advantages with We believe Japanese monozukuri is very stron
technologies, but are losing businesses. but P Ty Gy
e pph g Hewr Tl s
Hi TS Jthe title means Basic types of monozukuri architecture are: HA 5s.
e o A -
H *ﬁ“ i Integral (Suriawase)  Medular :-flﬁ 1‘;";
&'Eﬂil' ET Clesed and lrmegrall Closed and Meodulan L L
AL A
flitama "'m;;"’ 3 ;‘3 awtomobile mnain frame
T R R T " ]‘iﬁﬁﬁ?"’} n | autobycide machineries
RTHE G 2| electronic appliances Lego
game software | etc. ete,
H Open and Medular
_. $ o e
L weemar. ] & - P
Kenlchire Senoh, Dlamond, 2003 =—k N ; 3 . PC, Softwars for PC Electronic vehicle:
- WREN 5 Internet + parts will
- FRERERN } DT aEn i Bicyce \ decrease
- AMER i E‘ Financial products, drastically
- £1L, «Integral efforts
iy § S —— will not be
SOUrCe: J Takahira Fujimaoto,
{ Hihon Kelzal Shinbunsha, 2004, p.132 needed

Then the Author goes on to discuss about the crisis of Japanese monozukuri especially in the software field. Let's
read the paragraph (3) of Author's Abstract.

Abstract (3): Additionally, products with embedded software have the critical problem. Because new
products require more software to add new features with it, then embedded software will become large-
scaled and very complicated. More software engineers are required because of less productivity of
software development and additional efforts, then software supply falls into negative spiral, never
coming up to the surface. Modern software development requires very structured approach with
strategically reused software components based on modular architecture under the globally shared
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process on the network, which seems to be a virtually-configured logical software factory. Japanese
software used to be delivered derivatively through generations from an original source code. It would
become more difficult in case of delivering more large-scale software products.

The situation of software business crisis (especially in Softfware Business Crisis
Japan) is demonstrated in the slide (right). Demands
for software is increasing much, and the software are
demanded to be ever larger and more complicated.
This is a natural trend requested by monozukuri in

Big gap between software demand and supply
=+ Software businesses are failing !

global as well as in Japan. On the other hand, when ?;T;T: cﬁzﬁmn
the engineer's technology is not improved drastically, softulare larger arnd more - Conflict makes no profit
the productivity of engineer gets reduced counter dembnd comploeted z;z’:;mmgh huge
proportionally with the size and complexity of the -No justification of
software. Such a big gap between software demand . soffware businesses
and supply is going to fail the software business in Fomarmow _ﬁ:f;iem the
Japan, the Author points out.
Burt Japanese monozukun
Prod reguires more softwane

As an example, the Author shows the case of mobile phone business (slide (below-left)). In Japan, a number of
companies are competing for making intelligent mobile phones in the market of 34 millions of domestic shipment.
Whereas, the global shipment in the same year (2009) is 1100 Millions and the total share of all the Japanese
manufacturers is only 3%. Software has a nature that it requests essentially no cost in reproduction. Thus a
company having 10-times larger share can sell its software-intensive products much cheaper because the software
development cost for each user may count only 1/10. This causes a severe situation on Japanese manufacturers.
Another problem is the methods and tools to develop such software (see slide (below-right)). The approach shown in
the left part is typical in Japanese companies. But the methods and tools for developing software have been evolved
much in the world. By learning software development and business theoretically and systematically, software has
been built well, in some global leader companies, even for larger and more complicated requirements, the Author

says.
Examples: Manufacturers of Mobile Phones Methods and foofs to devefap software
has been evolvin,
Volume of domestic shipment in 2009: 34 Millions 9 tz::eﬂ:;;?;?:: r::;nt and
Fogsds e o N Leam howto develop  systematially
Swroe: i ferwew. Iy e v be syt ain, ph =010 3 3004 22500 ) . ) software from older ‘management strategy
P T —— Giobal shipment in 2009: members, portfolio/programiproject
1100m then build <Domain engineering
s LG Total share of all the - Systems enginesrng, software
z - 25 2% lapaness manufschurers: 3'?-"::. enginssning
fgpple D,
s — _:)‘ S
[ b
J S iz
f A I®
;’.F'?ﬂl Panasonic| patorola cave
10.5% 18.TH Sony
15.0% Ericsson L

1%

No competitive standing in the global marke

On the basis of realizing these crises in Japanese monozukuri, the Author now wants to discuss on the directions we
should proceed. Let's read the paragraph (4) of his Abstract:

Abstract (4): These issues are very critical to Japanese monozukuri. They should be resolved urgently
with the bird-eyed and monozukuri strategically reconstructed to produce very qualified products with
embedded software through redesigned products and processes. Requirements for the future
monozukuri need to be redefined in global perspectives, including product and software engineering
process, shared and collaborative resources with globally and highly qualified people and network, and
visible, easier and productive suriawase of technical and management process. Japanese intangible
skills to have produced very qualified products will be built into the newly defined tangible processes to
make products competitive. TRIZ tools, such as, evolution trends, contradiction matrix, and others, will
be used for creating new products and accelerating processes creatively.

Now the Author discusses how to use TRIZ for making
monozukuri stronger. The Author shows his basic
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understanding of TRIZ in the slide (right). The graphs

. . . 3. Utilize TRIZ to make monozukuri stronger
show 2 dimensional parameter space of possible

solutions. Usual relationship between the two Eunctionalities Functionalities Functionalities
parameters is shown by a blue line; essentially - ,. - . | .

proportional in some cases, while essentially inversely
proportional in other cases. Ordinary solution is to try

& 8 -1 \&

to find an optimal point on the blue line. Whereas, i ality Cost S ime
TRIZ suggests us the regions of Ideal relationship as — — o — —_— — —
show by blue ovals in the graphs. TRIZ also has a
number of methods which can guide us to find such )
solutions. Quality Quality Cost

High gh 'l. [

e Cost nw| ime ......| .ime

hiap s =y Fan =y et

@D : wdeal retationship

:usual reltionship

More specifically, the Author
recommends us two TRIZ textbooks

TRIZ parameters to solve software problems:

applicable to solve software (or IT) 1. Size (Static) 1. Harmfal Bffects
problems. TRIZ concepts can be % Siae (Dynama)  nareruted By Syster
. . Amount mka - pta v ersatibity
learned in Darrell Mann's textbook. It g- gwtu:;m :: :omn;}:ltllit;r:cnnn-ctivlty
. . e h AN £ 13
has customized TRIZ concepts, e.g. & Acesracy 15. Rellability/Robustness
- : . 7. Stabliity 16. Security
contradICtlon matrlX and ltS . Abliity of Detect' 47. Aesthetics/ Appearanca
parameters, for software development. Measures 18. Harmful Affects On System
8. Loas of Time 18, System Complexity
The Author also recommends Umakant 10, Loss of Time 20. Control Comphesxdty
Mishra's textbook for learning the Ft. Muomation
usage of TRIZ 40 Principles with more- Systematic (Software] Innovation cortradiction Matrix
L]
than- 1200 cases of examples. by Darrell Mann tor Software ‘

AT h-#-l.u.-ﬂﬂiﬂm ek Qe %
aln BIE«BEJ"&EE:'LEWEEF W‘L“ﬁl.‘lﬂ
.'_E“Wi"ﬂﬂ“ﬁﬁ H‘EE Fist s

[*** Japanese translation of Mishra's
book is almost done by Toru
Nakagawa, Takuo Maeda, et al., while
that of Mann's book is only at the
starting position by Takuo Maeda et =
al.] E

TRIZ Principles -
for Information Technology
by Umakant Mishra

Ié-mﬁigs"sﬁ LEA%#E?E#&EE‘:%H

£2010 Takumi System Architects, Lid

Even though the Author knows the advantage of applying TRIZ to

technical problems for obtaining much improved solutions, he poses a
big question as shown in the slide (below-left). This question reflects What TRIZ (Theory of inventive problems sclving)seeks is:
the discussion posed by Prof. Kenichiro Senoh, i.e., "Japanese

Big Question:

manufactures have advantages with technologies, but are losing To solve problems and realize products/services to be ahead
businesses". Thus the Author wants to go further to find the route from competitors

for Japanese (software-intensive) industries to win in the business as However, even if we take a lead in specific technologies,

well. we are losing businesses.

So, in the slide (below), he reconsider the factors for stronger We should be aware that leading of technologies is not enough.
monozukuri. This slide shows the Author's scope nicely. With the Wiy ?

four groups of factors, the Author wants to build a new, re- It is mot enough to make efforts to take
constructed model for stronger monozukuri. advantages of TRIZ?

Or, TRIL could not solfve complicated
problems mixed technologies and businesses?
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F‘i?tors for stronger monozukuri
“Survival of the fittest”

Make sure again New Model to & Han
and again where re-constructed
westand. |- -—monozuluri-——--|.___

Newly
establishing
Excellent Global Diverse strengths with
factors in the Standards as tailoring Japanese
existing models a bottom line capabilities MonozuKuri
* Refined Suriawase *Systems Eng. Standards = Globally applicable =adhere to Japanese quality
= Lesson Learned of —INCOSE = Global business environment {goods, monozukuri, businesses )
recalls and failures  software Eng. Standards —Internet =Suriawase with global customers
= Reverse ideas of superior —Software Product fines — Digital Monozukuri {vitalize monozukuri mind more)
technologies and inferior —CMmM[I) —Wirtual Monozukuri *Incorporated Japanese strength,
businesses *Project Management Standards Process such as:
 Recognized Japan-oriented —PMBOK = acceptance of diversification P2M
methods, such as TQM, QFD, = Quality Standards = Many customization 1P Management
Taguchi method — 1509000/ 25000, etc, = Quick responsiveness = Prepare for next generations of
*Industry-specific Global maonozukuri, including ultra-scaled
standards software development
- et

In the slide (right) the Author shows the basic

X ; Basic Framework for Monozukuri
framework of monozukuri. This framework

seems to be an extension of the framework of e e CT e Sy T S S
building software/IT system. Inner-most of the — —_—
three layer framework is either software or Required Realized
hardware monozukuri. Requests from customers | Qutcomes | Qutcomes
(and market and nature) drive the SW/HW s Izlj_:ﬂ'ﬁéﬁﬁ Modsl Management
requirements, and the latter is converted into Business Req- ] (e criin) SRS | performance
requirement specifications, and designs, and then | e B i L e
products or parts. The realized products/parts _@.‘%‘Jﬁ 532;": e
are evaluated by customers. There are two more &

levels of hierarchy. The system containing the
SW and HW inside is similarly requested,
developed, realized, and evaluated. The business
is the outer-most layer of this framework, and is

Hardware | |Hardware Hardware, Hardware
Req. Req. Spec Design

_sas5a004d |BUII)

. . softwa softwa softwa softwa
operated essentially in the same way of cycle. l\ - mlm IReq. SF:t M@;E'PLMMT
See the following page

Mot shown business engineering

The slide (right) shows the technical processes,
which are positioned as an aspect of realization
of SW, HW, or system. At the top the stages of
lifecycle are shown in a linear sequence.
Processing concurrently, and processing multiple
product lines simultaneously are the examples of
process innovation. Such process innovation can
be suggested with TRIZ.

The Author further mentions the possibility of
applying TRIZ to business innovation, i.e., for
innovating management including processes,
organizations, people as well as
products/services.
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Technical Processes:

TEkshoider
Fsquin.- Reduis- m’_ﬂ"f" Impit- | itegra- | wertfoa | Transi | valice-| Opera- | Mainds | Disp
misnte analycls | Desl fen tion -Hon Han tion tion -nanos | ocal
Defindtion o

—

Concurrenthy
Processed

Through three innovations Samsung
became the largest company in the world

Three Innovations are:

- Process

- Organization and Peopla

- Prioduct

according to the book titled “fEMOEE"
Hatamura and Yoshikawa, Kodansha, 2009

Innovated simultanecusly
=1 multiple product fines

If TRIZ is useful for business innovation,
it will be applied to innovate
management including processes,
organizations, people as well as
products/services.

The general trend in software engineering has been
modularization. On the basis of such trend, however,
'Suriawase' (i.e., integration) approach should be necessary, the
Author says with reference to a report shown in the slide (right).
The report was prepared by a research project of 'Project
Management Association of Japan, NPO', in which the Author
worked as one of the project members. It discusses on the
development of embedded software which has come necessary for
nearly all types of advanced industrial products and services.

The two slides (below) describe the views of 'Suriawase-oriented
approach' of software development. It is important to distinguish
positive suriawase from negative ones. Objectives driven
suriawase and specific-issue focused suriawase are positive, while
problem-focused suriawase is negative, the report says. In this
sense, suriawase should be done actively and positively in the
technical and management processes, the Author says. You may
also note 'Senoh's Innovation Principles' are quoted in these
slides. Senoh wrote 7 Innovation Principles in his book (2009).

Suriawase approach should be applied

to iake software

Seftware is essential parts
of menezukuri teday and

temerraw
The title is "Research report
on the infrastructure of
T project management for
Wt R SR e embedded software
o ast ke R R development through
) suriawase approach”
A
e SOUrce:
A A R hitp:lierwrw.jmf.or jpijapanes
[ == w | efhoukokusho/kensaku20100
! 2hyojun 04.him|

Views on Suriawase-oriented software development (1/2)

: HWLHTIRS
= Importance of Suriawase A #% G
In order to keep sustaining business LHPRT

growth, it is required to take a lead
through suriawase efforts

o Suriawase Processes
(1) Suriawases in technical processes

O Two types of Suriawase
IPositive Suriawase ]
(1) Objectives-driven, such as
Direct the future, Establish Objectives,
Solve Issues

(2 Specific-issue-focused, such as
Designs. Operations, Improvement

INegative Suriawase)

Views on Suriawase-oriented software development (2/2)

To develop systems requirements,
reqmren:;i:analysig., architecture A 5 i Problem-focused, such as Problem-saolving,
design, hardware and software design Improve E"_‘m'ﬁ_l';md‘-'ls- Eliminating not-accomplished issues, " | Tinnovation on
: 4 nnovation will neve rrect Keep f P ;
?‘nﬁﬁ:fntaﬁms [among processes | ::pl\pen.j m ' A p—— {:D . errorst - mnhfﬂ].'.. h;iher model ha;ﬁ
s . proc:_e-ss] | | (sench’s mnovation ] +Suriawase done very often in the development of always a competitive
@ Suriawases in management processes | Principle 1) ] TR R advantage ]
Sumwa_se with business "'F"'“" and plan,{ | Minnovation drives out F ~Improve and efiminate nagative suriawase {Senoh’s Innovation
at the kick-off stage, planning stage, existing model and makes | “Increase positive suriawase in the right way Principle 3)
production and maintenance stage its effectiveness nothing. )| | | bmemem—————————— ] e .
athers. (sench’s Innovation source: Chapter 1 of thes resaarch report shown at the page 7

i HTRE
HA ¢ .
LEPEET

Bl &

wource: Chapter 1 of the research report shown at the page 7

The slide (right) shows the relationship of S-curves of
two products (or engineering, mechanism, systems,
models, etc.). This relationship is quite familiar among
TRIZ community, but the Author's comments on the
innovation, especially the quotes of Senoh's Innovation
Principles, are appropriate as the summary here.
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Now ’Fhe Author des.crlbes his own appl.roach for Contrive to innovate [ —
contributing to possible future innovations. He wants S | Jct innovation
] 1 i fovi | T'The competition amang the Someons | stronger Process
to build a new, innovative model for achieving | e & dome though {something) | innowation)  (sench’s
innovations in the software-intensive monozukuri. | improvement, but the ane survives only | Innovation Principle 5)
| among the heterogeneous i through creating
| models throughinnovation.] | """:":"?'5
| {senoh’s Innovation Princi continuousky,

e
Value o
Insert wedges \:Cl Innovated products,
enginesaring,
] mechanism,
EYSIEMS

! Current producs,
- engineering,
mechanism,
| systems

Time
Source: "Hands-On Systematic Innowetion” Darrell Mann, CREAX Press, 2003

In the slide (right), the Author reflects himself "What My environment required to innovate very often
and How I should contribute?". He thought that Dilemma of innovatior: We don” + war 4o +ake the risks of +he Innovation.
concentration in core competence is important in his but do want to take a lead How?

own portfolio. Thus his conclusion is "Make TRIZ -Concerdration In Core Competence | -Make TRIZ more practical
more practical" (especially for software-intensive oo Resource Management . S::“:f Hﬁ";:‘:‘ff':: $5‘?§* leal
technology/businesses) and "Share and utilize -

practical information on TRIZ".

The following two slides (below) describes the Author's recent work. The Author, who previously wrote several books
for SE's (System Engineers) mostly on project management, has been preparing two 'Workbooks'. The first one is
"Practical Workbook to Create Ideas for New Software and IT Products Guided by USIT" (or 'USIT Workbook', see
Japan TRIZ Symposium 2009 ). The second one is "Workbook to Innovate Business and Technology (WIBT)". It is a
workbook for a user to write about his/her own thoughts along the line of guidance, whose list of contents is shown in
the slide (below-left). The guideline refers to various documents and knowledge bases as shown in the slide (below-

left).
Engineers §1 Define the specific opportunity 4
]
i::::re:tnslzand -Look at potentials
tools daily -Locate opportunities

-Select and define specific opportunities

B

Make them and
monozukur
stronger

§2 Define the specific value
-Assure customers’ and businesses' values
-Create business models
-Make successiul scenario

§3 Evaluate the specific value

-Assure competiiveness
-Establish innovated business strategy
-Define exit strategy

§4 Realize the specific value
-Synchronize with comprehensive
management strategy
-Take the leadership to realize agreed values

..... b e 1t g -Get management involved

[*** We can learn a lot from this presentation. I wish to post the whole presentation slides both in Japanese and in
English in this Web site "TRIZ Home Page in Japan" in near future. ]

Ikuo Yoshizawa (The SANNO Institute of Management), Kimihiko Hasegawa (Ideation Japan Inc. ), Akira Sato
(Keio University), Shigeru Kuno (NKN Consulting Co.), Yasuo Moriya (Fujitsu Advanced Technologies), Takuo
Maeda (Takumi System Architects), Teruyuki Kamimura (Willfort International Patent Attorneys), Fumiko Kikuchi
(Pioneer Corp.), Osamu Ikeda (NIKON Corp.), Hisataka Izawa (Sony Corp.) [Business & Management TRIZ
Application Sub-Team, Japan TRIZ Society] [J10, P-A2] gave a Poster presentation with the title of "An Application
of TRIZ Way of Thinking and Its Tools to Develop a New Business Model." As shown above this is a presentation of
the results of a Study Group of Japan TRIZ Society. About ten people have come from different companies and meet
and discuss together every month since 2008. They reported their activities at Japan TRIZ Symposium 2008 and
2009. Their Abstract is quoted here first: {*** Emphasizing with bold face fonts is made by Nakagawa.]
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Most of reported TRIZ applications are for solving technological problems. One of the challenges for
TRIZ to be deployed in much wider scale is to prove its capability to help solve business and
management problems.

The B & M Application Sub-Team of the Japan TRIZ Society was organized two years ago to address
this challenge. We plan to study methods how to apply TRIZ to tackle business and management
problems through analysis of real life cases. We intend to make up the guidance for TRIZ application for
the purpose. The present report is about our effort up to the present time and some of its results. The
subject we choose is “TRIZ application for developing a new model of business that brings in the best
economic performance for a given product.”

We divided the process of our study into the following 5 phases;

1. Selection of the target. (A product or a field of business)

2. Understanding the present situation (Interviews and analysis of available information)

3. Drawing a scheme for developing a new business model.

4. Developing a business model based on the scheme.

5. Presentation of the model and the evaluation. (Presentation to subject matter experts and interviews)

We choose as our first target “the Large-Screen Television System”. This report focuses on the above-
mentioned phase 3 in the course of our study and clarifies a basic scheme of developing a new business
model. This report also provides the results of our research for identifying the components of the new
business model for “the Large-Screen Television System,” which we have developed using the above-
mentioned basic scheme and based on the result of our previously-conducted study at phases 1 and 2.

The content of the report in fiscal year 2010 makes four of the examination phases a nucleus, locates a
new business model in the time axis, and reports on the result of review of the concept construction of a
short-term, mid/long-term business model. In addition, it reports on the evaluation result in which the
concept of a short-term business model is made a nucleus and the content is presented to the large-scale
vision entrepreneurs.

[*** Their 16 Poster slides in Japanese have rich contents, but only 4 of them are translated into English for the
Poster Introduction Session.]

In the shde. (right), is shown.tl.le. target system chosen for the “A Large-Screen Television System”
case study in the group's activities. "A Large -Screen ¥ |t provides passengers with various kinds of information, around
Television System" was chosen as a sample case. In the upper a large terminal station.

¥ Cummendly, it funciions as

local informiation
% @s an emergency
communication tool
For developing such business models, they are going to use # a8 an entertainment tool PRt
the 5-phase procedu?e, as describe@ in the Abs‘Fract andinthe |, e il TTE b0 vl Ao b et Sk s o
bottom half of the slide (I‘lght). This presentatlon focus on the a large-screen television system, based on next five phases.

: 1. Selection of a target product or a business area.
Phase 3 of the procedure [Phases 1 and 2 are reported in the 3. Fiac Sl oF gt Pkt & & A ince s e by hecaing and IbaTalion surahEs.

term (3-5 years), and long term (10 years) future.

part of the slide (right), they describe the functions of the i b

system in the current stage. The Group want to think of some # & sending office of ]
new business models taking advantage of this type of product public information i
(and its future versions) in the short term (1-2 years), mid # asending ofiice of i

previous Symposia, while Phases 4 and 5 are not carried out 3. Developing a scheme of new business models
t ] 4. Developing a business model based on the scheme.
yet. 5. Introducing a new business model and evaluating it by hearing to its business
provider.

In the slide (right) they show four
possible patterns of approaches to the
development of new business models.
First 3 patterns belong to 'Function-
Oriented Approach', where the ideality of
the existing (Main Useful) functions is to
be increased, in the sense of TRIZ.
Pattern 4 belongs to Semantically,
Revolutionary Approach and try to shift
to an alternative system by redefining the
basic useful functions.

The bottom half of the slide (right) shows
the basic process in the wider scope,
including the generation of business
concept, planning the business, and
implementing the business. The scope of
the Group's study is 'Concept generation'
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only, which need two processes, i.e. Basic Process for Development and Implementation
Define (in Stage 1) and Re-define (in of New Business Models

Stage 2) the Business Structure.
[ Function-Oriented Approach of Problem Solving |

attern 1
Incrensa [ Sum of All Useful Effects ] ﬁz
of [deality Pattemn 3
[ Sum of All Harmiful Effects ] &=
Semantical |y Revolutionary Approach of Problem Solvi Patarn 2
ift to i hy defining hasi Pattern 4
-~ Sfaged

~ " Seekand Find a Core Problem and
Breal it Down
)

In Stage 1, the Authors have reviewed the functions of the system, draw a comprehensive diagram of relationships
among various stakeholders/customers around the 'Large-Screen TV Operation Business', and figured out potentials
of evolution in various (business) aspects. Next in Stage 2 Pattern 1, they have re-evaluated the business and think
of the ideals from the standpoints of their customers. In Pattern 2, they further examined the ideals as the business
and related them to the step-by-step extension of business concepts.

The slide (below) is a result of such an examination (in Stage 2, Pattern 2). In the 9 boxes, various images of
business models are written in terms of "Business purpose" and also "System's main function". Such business models
are positioned in a two dimensional space of "Virtual/Real Experience" and "Short/Long Term". The choice of
"Virtual/Real Experience" seems to be specific to the present case, where the current contents shown by the Large-
Screen TV system are 'virtual' in the sense not directly connected to each user (viewer) while the future contents are
expected to be 'real’, i.e. directly connected to the user's demands and experiences in reality. The horizontal axis is
represented as 'Short/Long Term' in this English slide, but as 'Degree of Real-time' in the Japanese slide. The two
axes are overlapping with each other, you may think. The box shown at the top-left is the same as the one at the
bottom-center; probably because the Authors assume the progress in the future makes a currently-advanced system
into a common system in the future. The arrows among the boxes show the directions of advancement. Scenario of
business models are shown (in Japanese slides) for the 3 cases which are connected in red block arrows.
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—
| [Experiencs] 1

Define new businesses models e sxpetencs s spacinc

altuation, by a wirtual system

[Tarm]
e H H Coamespond with snvironmant
By positioning with two axes of value | mmedeyorna
. A
Short Af— Term — | [
term term
Real Short-term new business Medium-term new Long-term new business
<business purpose> . business <business purpose>
Bath of wsers and <business e Users really experience an
advertisers grow Users experience a 20 inexperienced virtual e,
intelligence. :fl;emmwe real and wirtual
: : o Entrance of "A
“A t hich ]
o o ot gaeusy
and advertisers" “developing your town” system
21 Short-term new business Medium-term new L—&"m p“ﬁ;:i"?“
<business purpose> business f
=) . . <business purpose> LUsers experience a real
o UREEI I LTS ] R B and virtual e which is
- growd intelligent. = 5 =7 - ined
54 real and virtual [ife. imagined.
“A system which J :
o | ; : Virtual space Real and virtual
h d nt P = e
g i anges::erl:ﬂﬂes o “searching your town” A S i
-
|
L
* L]
BB <« o B
Short-term new business Medium-term new Long-term new business
<business purpose> business <business purpose>
Advertisers and audiences <business purpose> Lisers experience a 30D
interactively communicate Baoth of users and interactive real and virtual
each other. advertisers grow e i ith | .
“A communication space mielligence. (realize with low cost}
Virtual where audiences and (realize with low cost) )
. advertisers “A system which gives Virtual space .
Business & M it on Sub-Team, 7§ wicdom to both of users developing your town
interactively™ and advertisers”™

Atsuko Ishida (Hitachi Consulting Co.) [J05, O-18] gave an Oral presentation with the title of "Evaluation of
Methods for Creativity by Applying the TRIZ-based Business Idea Database to Business Problem Solving". The
Author's Abstract is quoted here:

Methods and tools which support improving creativity and innovation are compared and evaluated.
View points for evaluation are four essential elements for creativity which were got by applying the
TRIZ-based Business Idea Database to three business problems. These are ‘Abstraction’, ‘Flexibility’,
‘Experience’ and ‘Comprehensibleness’. Firstly, IDEO’s Ten Faces of Innovation is studied as the best
practice. With the result four methods for creativity are evaluated. The first one is “Crowd sourcing”
which is useful for ‘Abstraction’, ‘Flexibility’ and ‘Experience’. The second one is “Ethnography” which is
useful for ‘Experience’ and ‘Comprehensibleness’. The third one is “Bloom’s taxonomy revised in 2001”
which is useful for ‘Abstraction’, ‘Flexibility’ and ‘Experience’. The last one is “the Equivalent
Transformational thinking method” which is useful for ‘Abstraction’, ‘Flexibility’ and ‘Experience’. In
addition, how to improve ‘Comprehensibleness’ which is not noticed is proposed.

The Author built a Business Idea Database in 2003 to be used with TRIZ Contradiction Matrix (see slide (below-
left)). She revised it and applied it to 3 cases of business problems (2008). They were: Making training courses for
employees, Moving offices for effective business, and Employment under depression. Through these cases the Author
found that there are four essential elements for creative problem solving (see slide (beow-right)). They are
Experience, Abstraction, Flexibility, and Comprehensiveness.
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2. Essential elements of creativity R
2.1 Applying TRIZ to business solufions: Business ldea Database
............ o ra——
problems on Busmf:: ;;: :}ﬂnddﬂsnf
business N Database
4
improving| degrading Business idea
parameterd parameters statements

Ideas of solutions

Concrete - e
problem:
Business mrhaticlimdsh.temﬁhble i
N Business idea statements table

The intention and procedure of the present study is shown in
the slide (right). The Author wants to evaluate some
creativity methods.

(1) The Author selected four methods and described them
briefly. They are:

(a) Crowd sourcing (slide (below-left)),

(b) Ethnography (slide (below-right)),

(c) Bloom's revised taxonomy (slide (below-bottom-left)), and
(d) Equivalent Transformational Method by Kikuya Ichikawa
(slide (below-bottom-right)).

2.2 Applying TRIZ to business solufions: three case studies
(Ishida2ihle)

Essential elements found from three case studies

| Put a thing in Break out of one’s
| perspective and get shell
| essence of it

Let the idea be easy to
understand

Capture facts and
define them clearly

3. Evaluation of methods for creativity N
— Four methods are selected for evaluation
b I 1 Crowdsourcing 2 Ethnography
3 Bloom's revised Taxonomy 4 Equivalent Transformational M.
v

Use IDEC's Ten Faces of Innovation as the best practice
@ = Find relations between ten faces and four egsential elements
=] of creativity

v

H@ Find relations between four methods and IDEQ's ten faces of
innovation

h 4

% Clarify relations between four methods and four essential
elements of creativity, using upper two resuliz

* Crowdsourcing is new business way which companies offer jobs to
outsiders all over the world.

¥ For example, the most popular crowdsourcing service Innocentive’
calls seekers who want to accelerate technologies! products
development and solvers who want to provide own knowledge and
experience. It also collects challenging themes and promotes solving
them.

¥ Crowdsourcing is widely notices because there has been big gaps
between products’ development cycles and technologies development

3.1 Crowdsourcing 3.2 Ethnography: Observation of real lives

* Ethnography is a discipline for analyzing acfive pattems of
cultures and understanding them. Now a days, it is used for
marketing.

% Ethnographical method includes living with vsers and putfing
researchers in users' place to cbserve and recognize users’ implicit
attitudes.

¥ Ethnography is widely noticed because users want to get not only
high quality products but valuable experience,

Revised taxonomy uzes ‘verbs' for showing active thinking process.
Level of thinking or learning advances from getting knowledge to
creating new ideas .

F— 3 FPut elements together to form a coherent ar
Create functional whole; reorganize elements into a new

Lawut L pattern or structure

Break material into its consfituent parts and
Analyze determine how the parts relate to one another and to

le———"— " an overall structure or purpose
Apply Camry out or use a procedure in a given situation

Construct meaning from instructional messages,
including oral, written, and graphic communication

Remember Retrieve relevant knowledge from long-term memory

cycles. ol meecni N =
e aesese——
3.3 Bloom's Revised Taxonony {1) What is the Equivalent Transformational Method?

As an intermediator for evaluation, the
Author used IDEO's Ten Faces of
Innovation (slide (right)). The roles of ten
faces are described in the table, and are

{Ichikawa1977)

¥ The Eguivalent Transformational (ET) thinking was developed
by Kikuya lchikawa. [f's one of creative engineering methodologies.

»* W's based on a kind of analogy of shapes and characteristics in
various fields.

¥ Objects are abstracted through a specific viewpoint beforehand
then compared each other. If two abstracted objects are analogous
they are freated as “equivalent’ . Example: Electric discharge and a
free. Trails of flying are images abstracted from an electric
discharge. Branches are images abstracted from a tree.
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also interpreted in terms of the Author's 3.4 IDEO’'s Ten Faces of Innovation {1) abstraction (3) experience
four elements for creativity. {2) flexibility {4) comprehensibleness
| Ten faces . roles : (1) : (2 L ]
The four methods (a)-(d) were evaluated [ Anthropologist | Observe and capture facts i e
first in terms of these Ten faces, and then I : I : : 3
. . ) | Experimenter | Show effects by prototyping 1 O t E O H O
are summarized in the table (slide (below- | | | ; i ,
right)) in terms of the four elements. crossPollinator | Research other domains, find new o : o ;
facts and include them : :
Hurdler Owercome difficulties
Collaborate various elements and create : :
Collaborator new solutions . o O i O
Director Take creativity out from various people O
Experience Design experience strongly related to H i O i O
| Architect | clients’implicitneeds A i ;
Set Designer Make innovative envirenment O O
Caregiver Give special care to client of a service O
Raise morale of inside and win popularity : : i
| | Storyteller of outside with persuasive talk : : O o
HTTArH | Gl i TIRG

3.6 Four Methodologies and Essential elements of Creativity N\

me nexinility oxperience  [com

-

naible
. . ator
The Author observes in this table: the elements Crowdsourcing | SR Pollinator Conanortor | 86t Designer \
Coliaborator Dirschor

Abstraction, Flexibility, and Experience are covered
by most of the (selected) creativity methods, whereas

Sot Designer l,
Comprehensiveness is not covered well by the lantnropologiat storyteller 5
[

(selected) creativity methods except Ethnography. Ethnography

These observations are illustrated in the slides Collaborah Coltaborah anthropologiat
- - Birom"s
(below-left and below-riht). ooy
Equivalant |Cross-Pollnator | Cress-Pollinator | Anthropologlet
Transformational
thinking
4.1 What Elernents of Creativity are included in cument methodologies? |
Ena] idsas of Solution
e [— Froblems: s
[abstract ek tion
i
E Abstraction Flexibility E
g Included any ways of thinking g
o
Experience 3
b
Widely noticed ' e
Real fy Faaclbls ldeac ancrete |t
on blams = Of Solutlon N | traditional
Lhadiﬁ'“‘:‘.! — T T ] advanced

The slide (right) may be regarded as the Author's
conclusion of the present study. The Author
concludes that the methodologies for creative
problem solving need 'Comprehensiveness'. Its
meaning is described in text in the slide (right) and
is illustrated in two slides (below-left and below-
right). For business idea creation, it is important
to understand the new business ideas and
accelerate to realize them, and for technical seeds
creation it is important to understand
characteristics, limitation and feasibility of the
new proposed technology seeds. These two
statements request, from different standpoints, the
same thing, i.e., the skill of making the ideas
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'Comprehensive'. Prototyping and experiments, 4. New approach to creativity Confidant

both.ln business and in techn'olog.y, are u'seful and 4.2 Methadologios need ‘Comgrehensivencee”
making a place for collaboration is effective, the

Author says in the illustrations. For business idea creation, it's important o

understand new ideas and accelerate to realize them
to believe feasibility of realization.
o predict effectiveness of the idea.

For technical seeds creation, it's important to
understand characteristics, limitation and feasibility of a technology
io put resulis of a research into practice.

to clarify differences between the technology and other technologies.
to inhibit nonprofessionals to expect too much of the technology.

Same skill with different view points

Clarify visible needs and seeds to remove a wall Make a place for cofaboration

Prototypi e Prototyping o ’
Expenmrm it s Experiment SIS GUEEE i
Busines: needs ' Busines: needs

Prodotyping
Experiment

Technical seeds

Hideto Sanjou (DOCOMO Systems, Inc.) and Yukie Hanaoka (Wisdom, Inc.)[J07, O-14] gave an interesting Oral
presentation with the title of "A Practical-type Approach Applying TRIZ to the Mind Field - Toward the
Establishment of a TRIZ Mind Training ". Let's read the Authors' Abstract first:

Comparing and selecting various tools for strengthening the problem-solving thought in the mind field
such as employee training in companies, eliminating individual’s worries, etc., TRIZ, which aids creative
thinking, has proved useful. Psychological conflicts were cleared up following the TRIZ technique,
psychological changes were predicted and the 40 Inventive Principles were applied for an approach to
the creative ideal result that is not trapped by stereotypical views. As there were parts difficult to apply
to the mind field with the traditional TRIZ technique only, an integration with tools which have been
used in the mind field followed by optimization made it possible to establish a new field of “TRIZ Mind
Training.”

[*** This presentation has developed a new field of application of TRIZ and has already well adapted TRIZ to the
new field, as I understand. English translation of the slides has not done by the Authors. I would like to introduce
this presentation in more detail after translating some of their slides into English. (Mar. 30, 2011) --- Now that
nearly half of the Authors' slides are ready in English, I will write the introduction of this interesting paper. (Apr. 23,
2011)]

The slide (right) describes the needs for the Mind
Training, by example of the risk management. For risk
management in industries, training of employees are
necessary on how to prevent human errors. However,
conventional training with lectures and with emphasis
on knowledge has the limitations of "Knowledge, but no
action". So the Authors wanted to make trainings to
strengthen the mind.

Since the Authors have been working in the field of
psychology, they have the model of human errors
originating in the depth of human psychology. The two
slides (below) shows their model.
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{1} Tasks in the Mind Field - Risk Management

Rizk Management for Industries
Training of emloyees
* Security troubles & accidents oo how to prevent human
T2
&

# breach of compliance vy
(el

Limitations in the knowledge-
focused training

# Knowledge, but no action. Meeds of traini
¥ Techniques, but no use. to strengthen u-..g'rn'?ind
¥ Experiences, but no leaming.

r —=
Applying
* psychology to buld
a training model

TG DOCOMT I, T A Kt Sk,

The slide (below-left) is the model of psychology of employees who breach the rules and cause an accident. They
know the Ideal and want to observe the rule, but they have, in reality, inner feelings of not liking to do nuisance
things. Making it easy, they just pretend to have done it, as a wrong solution of their inner conflict. The slide
(below-right) explains the model in a more general scheme. Conscious Ideal and Unconscious Desire make the
conflict (or contradiction) in the Percepted Self. For solving such a psychological conflict, it is generally desirable to
reveal the conflict clearer in a way shown in the right part. Solutions not-yet achieved (i.e., Ideal) vs Solutions not-
yet-recognized (i.e., unconscious desire) are to be solved by 'Creative Self'.

V' . (1) Tasks in the Mind Field — Separated minds @

Psychology of employees who breach the rules and cause an accident

N e
4 m, « Saci -
'.ﬂ\l'f [ ¥y True inner feelings - Thoughts o Wr}::lnlus -
ETY = Values N A a ﬂ ol
i H P k—'—‘-u"r +% § i i
| Want to cbserve the rule. | But don't like to do nuisance things | P o o / . ',
- / . !
E-Eﬂ‘pemeptnli percepts| Contradiction | Creative
‘ Thus, make it easy, ;ust pretend to have done it. | yo Seff in the Self I=2| Troubles Self
.a"'.’_'.ﬂ_\ W \,_ e ry | :
r X r
4 e — - Experiences / LY ) {
() = 2N = Thinking patt - i "2
I i W UNCoNsCious |
L) [Wmng solution of the uunﬁid.] EAR « Feeling patt & anscis \;’f \ % \\.

e F
a - _ fm e N Solutions
MNo prediction of the risk f T, 'y /| mot-yet recognized
[ ] L =3

w + (1) Tasks in the Mind Field — Creative Thinking %

In the slide (right), the Authors discuss how to support the

creative thinking for solving such a conflict. The basic .
process is understood as 3 steps, i.e., Problem recognition, No soiutions in fixed, p— Thinking in different ways,
Root cause analysis, and Solution direction. However, in stereotypical thinking = |’_ by destroying fived ideas
fixed, stereotypical thinking, people can not recognize missing = mﬁ to support | ProDem
facts and root causes and can not generate good ideas. Thus, mwg:l:n it Creative Thinking MT Eange
the Authors think the tools to support creative thinking anayse ok 3’“‘-‘“_‘ iy
should have the capability to destroy fixed ideas of the user, O_ ng
to generate ideas from wider viewpoints, and to guide the way C @ Ty
of thinking. F ’ | gesioyng gmr;g tne
Q- L0 L keas | tnkng
AR Unable mremguze S
'\:Jf/,l missing facts/points [ —
— :'"-.': -"- ™ :_---_.! wider
L — R generation
| ofkdeas |

The Authors looked for tools in the
psychology for solving the conflicts. They
had two candidates, i.e., Transactional
Analysis and NLP (Neural Linguistic
Programming). For the tool of solving
mental contradictions, the Authors have
three requirements; they are Destroying
fixed ideas, generation of ideas widely, and
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guiding the way of thinking. As shown in
the slide (right), the Authors summarize
these two methods, but they were not

satisfied with them.

See the slide (right). While searching for methods of conflict
resolution (in the field of Mind), they encountered TRIZ, which is
the method for conflict resolution in the field of technology,
originally. They understood the essential steps of TRIZ are: (1)
Revealing the conflicts, (2) Refer to Inventive Principles, and (3)
Ideals on the basis of Trends of Evolution. They thought "Can't we
use TRIZ in the field of Mind?" They found TRIZ is useful but many
TRIZ terms are not applicable directly in the Mind Field, hence they

o (1) Tasks in the Mind Field - Looking for Tools

Transactional Analysis HLP
Overview For character analysis and mental As a communication technique, fit with the
structure analysis, widely used in structure of neural program, widely wsed in
Japan the world
Destroying fixed | Understanding the mechanism of Analyzing from a hierarchical system of
ideas mental movements viewpoints
Wider gener- Imaging the personal charcteristics Spread the imagesideas step by step
ation of ideas
Guide the way Process along the change in mental | Process along the thinking steps
of thinking

g \\% :
B B g
=4 =
g /3 [/
&
How can we resolve the How can we resolve the
conflicts among the conflicts among the stages of
senses? mind growth?

found the needs of rephrasing the TRIZ terms.

we met the TRIZ method

? [1) Revealing the conflicts

Wi Can'twe wse

While searching for methods of conflict resclution in Mind,

for conflict resolution in Technologies.

: (2) Refer to Inventive Principles
{3) Ideats on the basis of Trends of Evolutions

el e 3 ‘? b TRIZ? ey =
i the field of Mind 7, But not apphicable | Luds

The Authors' way of rephrasing (or translating) the TRIZ terms into those in the Mind Field is pretty systematic and
interesting for me. The slide (below-left) demonstrates that 'Objects' in the technical TRIZ term corresponds to
'Mind' in the psychological area, and that Stationary Objects is interpreted as 'Thinking' while Moving Objects as
'Feelings'. Similarly, Weight (of objects) is interpreted as 'heaviness' (of feelings), and energy (of objects) as passion
(of feelings). As shown in the slide (below-right), the Authors went ahead to translate TRIZ Inventive Principles into
the phrases familiar to the people in the Mind field. They named the new ones '40 TRIZ Enlightening Principles'.

Can't we use TRIZ Technical Contradiction Matrix in the Mind field?

Can't we use technical Inventive Principles as

Let's try to translate the technical parameters
into the parameters for representing Mental Contradictions

"Enlightening Principles' for creative idea generation in the Mind Field?

Translating the Inventive Principles info the terms in the Mind field:

f ot re; Universality Principle @ = + Serve a dual purpose.
Staticnary ;{,mﬂ-:y Mot ready to change oy 2
TS Separation Principle " Move to a differnt place.
Mot sy Changeable
1o s1anllze with skuations
Some of the Principles were not easy o translate:
Weight of movi Heavinees of G N T, S—— e
wjei' " fecling Q:‘ Lq f:’:I Cheap Shortdiving Objects 0 Use & dispose
o Strong Oxidants = Cheerup

The slide (right) shows the standard way of applying TRIZ
Enlightening Principles to the problem solving in the Mind
field. This is the same framework of using the Contradiction
Matrix for solving 'Technical Contradiction'. The three steps
shown in the row in the slide (right) are the same as for the
technical application, except using the rephrased parameters
and rephrased principles. With these rephrasing, the usage
of the (technical) Contradiction Matrix has become much
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easier. The Authors seem to have found the hints generated
by the Contradiction Matrix useful/effective in the Mind field.
| Contradiction Parameters | | Mental Interpretation |
What do youwant | | | (1) Heaviness of «, | Want not to become
to improve? v fesfings (Make it light.) " | emational
- When we suppress the
Wate | [ |, oo
2 lose passion as well,
Apply the <0g> S::‘IE adual When get excited
supggested w | =02 Move to 3 i Eml:lt_ll:»na]l'_.l, d!rect'lhe
Enlightening i separetse place passion to 3 difemt
Principles to solve <345 Remyel place for using i, and
the problem. e handle things rithmically.
<18> Give a rithm
75_ @ i‘ .
Much easier to make an image in the Mental Field. ? \Ef

Another feature the Authors found useful in TRIZ is the concept of

' {4} Trend of Evolution in the Mind Field

Trends of Evolution (see side (right)). They say "Technology has — Technology and Mind Field
been evolved together with the progress of human mind.' Thus it is Technology has been evolved together with the progress of human
natural for them to expect some parallelism between the Trends of mind.

Evolution in the technical field and Trends of Evolution in the
Mind field. Thus, just as the creative thinking in technology can be
supported by the concepts of Trends of Technical Evolution, the
Authors thought the creative thinking in the Mind field should be
able to be enhanced by introducing the concepts of Trends of
Evolution in the Mind field. In the slide (right), they show an

Trends of Evolution
in the Mind Field.

Trends of Evolution in @
the technical field ~ ~—

The evolution of technologies made by mankind is related to the evolution
of mind.

How about applying the creativity method in technology to the
creativity method in the Mind Field?

example of such a parallelism. The trend of 'Introducing a new Introduction of 3 new object = Cmm :;;l;a new
object' in the technical system may be interpreted as the trend of —— o ;
'(increasing) Communication with a new concept/sense' in the Mind s “Environment 5 e i . Group :
field. Kilk = |t : |
| =— = Among ohjects = Harmony |

The slide (right) lists up the
'"Trends of Mental Evolution’',
which the Authors thought of
with reference to TRIZ (Trends

{4} Trend of Evolution in the Mind Field

- =-Tools for enhancng the evolution'

of Technical Evolution). The
Authors have listed 14 Trends
in Mental Evolution, as shown
in the left, yellow column. [***
I do not know how the Authors
actually derived these Trends,
and how well these Trends
match with general
understanding in the Mind
field.] The Authors checked
the standard mental methods
(i.e., Transactional Analysis
and NLP) whether they have
any tool for enhancing each
aspect of the Trends, and they
have found the need to develop
Mental Tools further in many
aspects.

Trend of Mental Evolution Transactional Analysls HLP
1 Cummunltiaum h AR © Enhancing the parental consclous O Enhancing communication
_21 Change by communication O Impreving the childish consclous O Expanding the scope
3| Switching the consclous © Switching the parental/childish, adult O Communication with the virtual
Growth to the harmonized A Unable to bulld the harmonized conscious| & Unable to bulld the harmonized
Diversifying the consclous and | 4 | ooe 1n practical method ALacks In practical method
Diversified creativity 4 Unabla to cultivate creativity A Unable to cultivate creathity
7| Higher level of sensitivity A Unable to cultivate sensitivity A Unable to cultivate sensitivity
8| Expanding the activity range A Lacks In practical mathod A Lacks In practical method
BJ I-Iumunm . ;Iiam: the rithme Alacks in practical method O Harmonlzed communication
10 Adjustment of emation Alnable to adjust the emotlon OPossible with anchoring
11| Control of the behavlor Alnable to control the behavier OPossible with anchoring
Alnable to make multilateral
12| Changing the scope of consclous| AlUnable to make multllateral Wiewpalnts viewpolnts

13 Undesstanding the mental

OlUnderstanding the mentality In confllcting
behavlors

CUnderstanding the mental effects of
environment

| &R

@ Growth of salf desire

& The Mind Field has much less tools than the technological field.

Alnable to grow self deslre

Need to develop tools further; TRIZ is a good reference.

OSublimating the disire

In the slide (below-left), the Authors discuss the practices of using TRIZ in the Mind Training. For the purpose of
eliminating human errors in industries, they introduced the Mind Training of resolving personal mental conflicts.
Even though the framework of conventional thinking methods (.e., TA and NLP) give us stereotypical solutions only,
TRIZ Mental Principles (i.e. TRIZ Inventive Principles rephrased in the Mind field) stimulate to generate various
new ideas, they say. The thinking framework supported with TRIZ is outlined in the slide (below-right). L.e., (1)
Reveal the mental conflict in myself, (2) Search for the roots of the sufferings, and (3) Think of solution ideas from
different viewpoints. TRIZ Mental Principles (or TRIZ Keywords) have been found useful, but still insufficient for
giving influences on the emotional side, they say. [*** This point is enhanced much in the Poster presentation by the
same Authors, which is reviewed next.]
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Personal, private troubles are usually out of range of company’s mental support.
""" e However, lessons of idea generation with the assistance of keywords along

Thinking frameworks give us TRIZ Inwentive (Mental) Principles the thinking framework help people to solve some poblems for themselves.
stereotypical solutions only. stimulate us to generate varous —_ — . . —
new ideas Step]) Reveal the Stepd) Search for the [l Stepd Think of solution ideas
T . i i from different viewpoints.
- : | = .
L TRIZ Keywords Mental ]
(Mental Principles) Conflicts Benavior J‘.,;p
mmn.—_-.m?bs..
m;:l"'
_./ s l.':apabillty r}‘“}r

Group work exercises help us share others' ideas and i

deepen the personal relationships among the members. Keywords of (Mental) Inwentive Principles are found msufficient for solving
troubles in feelings. Thus we are going to infroduce visual and awdio effects

e P e e and physical actions as well for giving influences on the emaotional side. .

The slide (right) demonstrates another method of =05 Applicati mmmm
using TRIZ in the Mind field. The 9-Window Method | h-2d _m ?mm'w mm

in technical TRIZ is adopted here. In place of 'Super- - N
system, System, Sub-system' in the Technical field,
the Authors use 'Environment, Behavior, and

9-Window Method is useful for

A h [Analysis of the Present] |
reorganizing our mind.

(i} Grasp the present behavior |
(& Understand the underlying |

i.
!
Thinking'. The order of processing the 9 windows is Sl Mind Field [ :
the same, as shown in the slide. The viewpoints of Mew Product, | year later  Image of myself, 1 yrlater | = nccognize the behavioral
thinking are described in the right part of the slide, e | LA:;T"”'::::M = mses]
and they are further enhanced with TRIZ Mind Pasi [[EES ol R BB e | @ Rchioct the pact behaior
Cards, which may be taken randomly at each cell. m 3 q | @ ;l_'ud:_lstand the difference in
H o ’ ’ f ol inking
) _ ) _ - ; 8 i ’? Ly E i ? { & Recognize the change in
Practical ways of using TRIZ in the Mind field were 3 ) gl [ J{ | o er;n;nmgftsm S ;
demonstrated by the present Authors in the Poster g L ERD LT | @ Ereabid i P'D‘Si:?h G:::DE in | '
presentation, which are reviewed next. gl Y %_ ? % &_ ; | thinking
; 1) [ ET 2| 3 @7 || B Imagine the future environment
B &

| @ Decide the behavior policy |

At each cell, the user takes a TRIZ Mind Card at random, and fries to think of
some solution ideas by using it as a hint, released from the psychological iﬂertia.‘ﬂI

Yukie Hanaoka (Wisdom, Inc.) and Hideto Sanjou (DOCOMO Systems, Inc.) [J16, P-B2] gave a Poster presentation
with the title of "Practice of Creative Thinking through TRIZ Mind Cards -- Everywhere with Essence of TRIZ --".
The Authors' Abstract is quoted here first:

A viewpoint from the mind field revealed that there is a mental discrepancy between ideal and reality in
company employee training, in eliminating individual’s worries, or in taking measures against and
resolving each problem that could happen both socially and professionally. Upon Learning that the TRIZ
technique, which assists creative thinking, also helps to solve contradictions on a technical level, and
imagining that it could help to resolve the mental discrepancies on the mind level, Mind Cards, which
applied the 40 Inventive Principles in a word game sense, were created. The Inventive Principles, which
encourage creative operations and ideas, not only have the effect to break down mental stereotypes but
also show extension to images, so they could be used in various fields.

[*** This Poster presentation was so attractive that it obtained the 'Best Presentation for Me' Award by the voting of
the Symposium participants. English translation of the slides are not ready. I am going to introduce this
presentation in more detail after translating the slides. Mar. 30, 2011) --- I now have translated about half of their
slides into English, I am going to review it here. (Apr. 23, 2011)]

In the preceding Oral presentation Sanjou and Hanaoka reported the theoretical part of their work, while in the
present Poster presentation Hanaoka and Sanjou demonstrated the practical part. As shown in the slide (below-left),
they encountered TRIZ while they were looking for a method for solving mental conflicts. And they have rephrased
the TRIZ 40 Inventive principles so as to match in the mental field. An excellent idea here is that "With 40 TRIZ-
based Mental Principles and 12 Mental Conflict, let's make a new set of Playing Cards!". Slide (below-right)
illustrates how they made the TRIZ Mind Cards. (1) Translated the TRIZ Inventive Principles from technical terms
into mental terms (as reported in the preceding paper), (2) Added illustrations so as to enhance the images in the
mental world, and (3) Made a set of Playing Cards for adding the enjoyable feature. As you see the cards with
illustration are very charming. [*** I remember Rikie Ishii's "Idea Pop-up Cards" reported in Japan TRIZ
Symposium 2007 [z4). Ishii made the same approach as (1)(2)(3) in the technical (and slightly wider) field so as to
make TRIZ Principles much familiar to people.]
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]
An Encounter

e—— L e

40 Inventive Principles and

Let's make a Mew Setof

Playing

12 Mental Conflicts ...

Looking for a method
for solving mental conflicts,

we encountered

the TRIZ methodology,
for solving technical conflicts.

Cards!

o £

3]

mraun.

{3) Widen
the images
in the form

Playing
Cards

Birth of the TRIZ Mind Cards
Inventive Principles
are poor at expressing .
__ mental T:L i 'ransform, !
[TRIZ-15] 4
Pericdic Action &
* Change in the F@ -; !
rhythm v '
* Repeat 5 =
* Move periodically \-,.
{1) Transate into terms
expressible mental world T ES
‘EL {2) Enhance the | oiiiees &
- images M. b
Give a rhythm. in the mental
world
with Words + Images
illustrations + Playing

of

The slide (below) shows the design of the 52 cards. It has four suits, as usual. TRIZ Principles are assigned to the
cards from Ace to 10. They correspond to 10 phases of 'Mental Change Cycle', the Authors say. On the other hand,
12 Mental Conflicts are assigned to Jack, Queen, and King, in the order of their seriousness. Some of the TRIZ
Mental Principles do not fit well to the Mental Change Cycle, the Authors admit. [*** But we do not care much. Or
else, there can be a policy of setting up revised 40 Mental Principles without sticking strictly to the original TRIZ

Principles.]

The slide (right) illustrates a way of using the TRIZ Mind Cards.
The cards are used in a way similar to he tarot fortune-telling.

Slide (below) is the more standard way of using the TRIZ Mind
Cards for helping people solve (or get relaxed from) their mental
conflicts. In Step (1), a Mental Conflict Card (.e., either J, Q, or
K) is (randomly) chosen (in this example, the card is 'Don't Think")
and think over my own mental conflict from the specified aspect.
Then in Step (2), we look into the root cause of the trouble using

RIPUos

Configure the mind
elements in the form

Design of the TRIZ Mind Cards wasus 20

of Playing Cards | & * | A | v
= E‘ Critical to life] | K || Don't make it Dion't be weall Dan't be Don't do anything
i % Mental pain Q | [Don't be yourself Dion't think Don't feal Dion’ trust
£ (il
Iy E Worrying J || Don't enjoy Don 't grow up Don't belong Don't be important
i Py v :
Mawve 10 | [27) Use and dispose ) N L 26} Haka n (36} Transform
separate place ubstitute
Repair 9 [[34) Recycle (14) Make it round  [23) Reflect ) onwm oo
=4 | purpose
2 35 i ) ] ;
N § Change & G:L‘i’d%':;m the ;?:;a?::i:i:ﬂy nm. Cotieign/al pert ot (28} Move emotionally
o T | ®
= |7 | Give 7 | (32) Change color 20} Continue 18) Stimulate (39) Stabilize
é, o | Combine 6 | [05) Combine (08) Make a balance [33 Homogenize (24) Intermediata
m ] TR 7 )
8 |2 |mink 5 | [13) Reverse ::T-;«E::de ke BWE Ying) Unmatch 40) Mix
a P : T
22) Tum harm into . H (17} Think from
Use 4 ! y ¥ y J
ET kood 19) Give a rhythm  |25) Self-service iffarark points
e 3 |[09) Preventfom i) Use a gap 11) Back it up Vi Pbc and
problem pregare
Enhance 2 | [38) Chear up 12) Release 37) Heat it up (28]} Soften
Maka free A | [18) Think roughly ;ﬁ”ﬂﬁf“’“ . 1) Do very quickly (15 Make it free

[Mote] Some of the TRIZ Mind Principles do not fit well to the Menta. change cycle.

LU Tesmd | immSmst Sumads ssRran e e Lassims

the suggestions shown in the orange boxes.

In Step (3), we think over various
solutions from different viewpoints. There

3

Trials of usage

:-W& all are living with some Mental Cr:rnﬂicts]

How about using TRIZ Mind Cards
in a way of tarot fortune-telling ?

It's rlit;p

o .
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are three basic perspectives, i.e., from
Environment, from Behavior, and from
Capability, which correspond to the
'Super-system, System, Sub-system' in the
technical field. For each perspective, a
TRIZ Mind Principle Cards G.e., either one
from Ace to 10) is (randomly) selected.
With the card as a hint, we will think over
some solutions, which would not come out
from stereotypical thinking. Selecting
cards in Step (1) and Step (3) may be done
multiple times to think over from different
viewpoints.

How to Use TRIZ Mind Cards

Bt 7L

Fo ole
gk Step (1) Reveal
a Mental Confli £

Step (2) Look into the
root cause of the trouble™ What do |

Principle Cards

really want
Mental Want to be g be
Wﬂurd like: to . conflict card L iR
| think and act Future
i :rgr :";S;: Wil be like .
\, if it goes on.
Conflict
Want to recover Present
| Cannot think the past
| deeply encugh
| Want to forget Past
\ the past
TRIZ Mind Step (3) Think over solutions

from different viewpoints

Unmatch

i« .

In an enwironment

where unmaching
5 allowed

| [Prevent a problem

_/ Mix iy idea |
| with ather's in
| a3 proper way

[ Corect my own
attitude being apt

| to depend on others | J

Slide (below-left) shows further applications of the TRIZ Mind Cards. [*** The Cards seem to fit well for the
individual use of personal problem solving, but also suitable for open, group use for the sake of training and group
thinking.] In the last slide (below-right), the Authors suggest 'Adding Color' by the use of the TRIZ Mind Cards, in
the sense of playing. Four cards, more or less randomly chosen, are arranged for illustrating the basic policy in the

present work.

Further Use of the TRIZ Mind Cards

it T e
T a——

Employee
training

= Training of Security
= Training of
Communication skills

Self Development

= Self reflection
= Resolving mental
caonflicts

Personal mental
councelling -3

= Human relationship
= Life design *

Events for
Mental Enhancement

= Historical sites walking
= Watching stars

Adding Colors M
g
s o Change the
o .;1" Conditions =
'Ly v
e of 17 s Soften
: - TREZ = = the Heart
- B 5 \\ -I'_.I !
i N~
Enclose to "+~ ).:’I o then
PrGee r?{*{;m soznammes Life
- Fra Zf gets colors
i
Don't feel ‘_,..--:'_':-.. s
-#.—— L
Conflicts alone - g
iy
rw x
T
B

[*** The Oral and Poster presentations by the team of Sanjou and Hanaoka are excellent work of introducing
TRIZ to a new field (i.e.. Mind Field in the present case). Essence of TRIZ is well understood and adapted in a
way easy to apply for the people in the new field, I think.]

Toshio Takahara () [J06, O-10] gave an Oral presentation with the title of "The Ideal of TRIZ: TRIZ as the Way of Life? Part 2".
This presentation is philosophical and very much sophisticated as usual for the Author. However, surprisingly, once we accept his
definitions of terms, the Author's statements are quite straight and clear, having much insights, I believe. I will try to introduce
the Author's thought by use of his slides (and also backup descriptions in his full paper written both in English and in Japanese).

Let's read the Author's Abstract first:

TRIZ could be applicable to every area including technological area and institutional area because TRIZ is an
assemblage of methods consisting of changing one attribute, solving contradictions, segmenting and merging of
attributes and objects, as I presented at the 4th Japan TRIZ Symposium. This paper surveys an idea of object,
methods and thought of TRIZ. I will investigate the movement of objects of consciousness at the beginning process of
barter as an example in the area which usual TRIZ does not deal with. And I will show unified four types of
realization of purposes and propose a radical thinking for enumeration.

First, the Author wants to consider not only technology but also the whole area of human life and human society. Thus as an
example, he considers about the start (or invention) of "barter" in some old stage of human history. He poses the question in the
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slide (below-left) and considers the logical answers in the slide (below-right). "Barter" is discussed here as an simple, basic
example of institution of human society.

: 1. Life 1.1 Barter
1. Life 1.1 Barter Before barter was invented, human being does not

= Invention of tool brings ahout technuicgy.r. hawve the consciousness of individual, community nor

Invention of language brings about possessing.
mmmuniﬂaﬁo;! guag g 1. Recognition that my community has something and

other community has another thing. Both have

= As same as fool and language “barter” attributes to be bartered.
was invented at some stage of the history 2. Image that we will give you something we have and
of human. What brings about “barter” in you will give us something you have.
history? What “barter” brings about in 3. When, where and what quantity?
hiStDFf? We must answer these two Something to be bartered is not changed. Common
questions by logic. idea for you and us in representatives of each

community is the start of barter. In this time two
Ob'e&ﬁ have the same atiributes.

The slide (right) shows the Author's scope in a simple manner. 1. Life 1.2 Life
Technology is an assemblage of matter and its 'movements' (or - — —
. . - Idea and its movements (including religion,
action), he says. Person can work with matter onto outer real Matter and its sense of vaiue): Common Mind
world. Institution is an assemblage of common idea and its movements —Institution
movements, he observes. Person can work with idea onto real —Technology

e.g. Politics, Economy, Family, Company

world of human society.
m Intentional change (Reseolving Differences) via

Human wants to resolve the differences (or gaps) between Technology and Institution
his/her desire and the present reality and try to change the | Person, Matter |
reality intentionally. This is the basis of all human activities, i I |
which are carried out via technology and institution. Person Granularity: b+ Granularity Relation without
act on Person and/or Matter in a general sense. Technology i Technalogy nar Institution
Insfifution
| Person

el THLY

With such a broad scope in mind, the Author tries to formulate how we can achieve 'Resolving differences' in a
general context. For this purpose, the Author uses the 'radical thinking' of enumerating or classifying everything we
can recognize and every change or modification we make intentionally.

For understanding the direction which the Author guides us, Conclusion
it may be useful here for us to read the Author's Conclusion m Trial for the Ideal TRIZ is made. Proper attitude for
(see slide (right)). Object, granularity, function, structure of Object and
attnbutes have a possibility to bring about logical

The Author tries to enumerate (or list up and classify) structure and exhaustiveness in object and method to
everything. Every thing recognized in the world is called TRIZ, preserving existing vast amount of great
'Object' by the Author; while every change we make is called contents of usual TRIZ. As an example unified method
"Modification' (or 'Change' or 'Realization’). for solution is shown.

m Radical Thinking for Enumeration to recognize and
The Author calls the goal of this trial 'Ideal TRIZ', because the change the Real World bring about the contents of
present TRIZ has much of its basis and yet has to be expanded this and prev'iousup:lape;sl._-rﬁag

further. Understanding of the Object (in the extended sense
by the Author) and function (or rather "Modification' in the
Author's term) forms the basis of this work.

2. The Ideal of TRIZ 2.3 Object
Fey’ s Definition

The basis of 'Ideal TRIZ' is the understanding of 'Object'. The ordinary = Object - Article, Product  50/100
definition of Object (in TRIZ) is similar to the one defined by Victor Fey m A component of the system that is o be
shown in the slide (right). But the Author wants to extend the concept controlled, processed or modified (e.g, moved,
much wider. machined, bent, furmmed, heated, expanded,

charged, illuminated, measured, detected, etc.).

hitp-i'www triz-jounal com/dictionary’Object -
Adicle, Product-253 him

The slide (right) explains the 'Object' in the Author's
definition. 'An element of anything recognizable' is
called 'Object’. Thus in addition to ordinary Matter,
the Author includes 'Idea’ (or fixed 'Mind'"). He also
included 'Movement' or 'Action' in his 'Object', making
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a sub category of 'Process Object'. Movement is process 2. The Ideal of TRIZ 2.3 Object
from a viewpoint of time, while Action is process from a ) ) ;

. : . . o = An element of anything recognizable is called ect. |
viewpoint of relation between Objects. Function is recognize three kinds of Objects. 70/700 cf. Definition by Fey
(primarily) the Meaning of Process Object (i.e., ma 1. Matter - System Object
Movement or Action). 2. Fixed “Mind” or “ldea” :System Object

21, Information of individual or common notion which is taken by
. . . . physical entity
'Granularity' is also an important concept in the 22. My fived mind
Author's logical scheme in grasping each Object. 3. Movement or Action:Process Object  Movement is process

from a viewpoint of ime and action from a viewpoint of relation between
itsedf and other thing to change itself and other thing.
m — |, Other Person, Matter, Movement at different granularity
m Granularity= Size, magnitude or scope in space and/ or time
and degree of abstraction
m Function= (primarily) Meaning of Process Object, (secondly)
Meaning of attributes of Gb}&{g
m Structure= Granularity and inner structure

The slide (right) illustrates the structure of an 'Object'. - 2. The Ideal of TRIZ 2.3 Object
'Object' is grasped in some Granularity, i.e., size, | . . __ .
magnitude or scope in space and/or time, and degree of ——
abstraction. 'Object' has inner structure (i.e., elements

[
ncinle
TR

and their relations) and so-to-speak outer structure LDM_F”“ Et.i.'_:'.'?

(namely, granularity). This allows the hierarchical A"""-c-u: .

understanding of Object. —— ¥ _ |
Load Attributes .|

Inner Structurs I%unctinn A‘trihutas |

Element: 1 |
! #

Relation between || [ ™03 000

—

S —

Attributes or Property is content of Object with specific
description. Attributes (in a wider sense) is everything
that concretely describe Object and contain Attributes

|
I
(in a narrow sense, as shown in the slide (right)) and | Elements prSra———
inner structure. Object, having inner structure and | .’:.nTy F.:fmn a:: Efoaot my
Attributes, produce Function to the outside, or Real | e bl g
World. L By ————————— -
il TRIZ 11

Another basis of the Author's theory is the
understanding of the types of Change (or
Modification, or Movement/Action) in various TRIZ

Types of change s« [0 Object, 0 attribute |

operations. The slide (right) is such a summary e ——— d{i’fentzrgt;j:ét
the Author presented in 2008. Each TRIZ @t qualna'st‘:'_l'_“vh'y or zr.Qualg:'?ve

. . . . change one attribute of one Object. - -
operation, such as those listed in 40 Inventive andling “physical cﬂ‘ﬁﬂiﬂjﬁ'{ | 1 Object, 1 attribute

Principles, is essentially a function which converts
a state (of some object(s) with some attribute(s)) Gﬁﬁaent. add, delets
into another. The state transition diagram in the merge attributes

slide (right) enumerate all such operations, under —— i — —
’ 1. Qualitatively transform two i i &
the limit of 2 Objects and 2 Attributes. The Author C‘;’m 4 N8O~ "1 Object, 2 attributes |

attributes.
notices the handling "Technical contradiction' and 5 fling “technical contradicti

'Physical contradiction' is included well in this - Segment, delete

. - —— or merge Objects
representation. Qualitatively transform twﬁ\

attributes. : :
—Handling “technical CD"T@ELEQ(/[E Objects, 2 attributes |

On the basis of these concepts which the Author built up previously and has summarized so far, the Author has
extended his theory of 'Resolving Differences' towards 'Tdeal TRIZ', which can systematically describe and guide the
whole process. Let's follow his logic:

The slide (right) describes the starting point of the Author's
approach of the 'Ideal of TRIZ'. As explained above, the
Author found TRIZ an assemblage of formal methods which
cover all types of change (or modification) of Objects. Thus,
TRIZ could be a unified method formally applicable to every
action in every area. Depending on the applied area and on
the purpose, the contents of operations may change but the
form can be the same, the Author viewed. Thus TRIZ may be
extended from technology area to much wider areas as the
theoretical framework of operational science. This is the
starting point of his approach presented in this work.
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2. The Ideal of TRIZ 2.2 Starting Point

m TRIZ is an assemblage of formal methods consisting
of ch.;angtiin 1 value of 1 attribute, handling 2 values of
1 Object (PC), handling 2 aftributes (TC) and
segmenting and merging of attnbutes and Objects,
which cover all type 'of thange of Object. a4

® This seems to mean that

-

m Contents change depending on view of purposes or
applied area ( contents of existing TRIZ is preserved)
but form can be the same.

m This is the starting point.

The slide (right) shows the Purpose for us to use 'the Ideal of TRIZ' and hence
the Purpose for the Author to build it. The aim of 'the Idea of TRIZ' is to
make everyone able to fulfill his/her proper Purposes by dealing with Objects
and by specifying Changes among them. Since Objects can represent
everything we can recognize, and since the Changes can cover any type of
operation, our framework of 'the Ideal of TRIZ' should be able to describe any
procedure we want to have. (The phrase 'immediately without any resources'
is inserted here because this is the theoretical 'ideal' case.)

2. The Ideal of TRIZ 2.1 Purpose

m Everyone can fulfill proper purposes
immediately without any resources,

m by dealing with Object everything
one can recognize and

m by specifying one of possible types
of change.

The slide (right) discusses on the Purposes for us to use 'the Idea of
TRIZ'. There are three viewpoints of Purposes, the Author says. (1)
Make new function (by making a new system with the desired function
or by adding the function to the existing system). (2) Solve
issues/problems in the existing system. and (3) Idealize the existing
functions. The differences of these three viewpoints are relative, i.e.,
not essential, because they can be reformulated into one another by
using the terminology of Objects (i.e., readjusting the granularity (or
scope) of the Object we are going to handle). In this sense the Author
express the Purpose as a single starting point in the subsequent
procedure.

2. The Ideal of TRIZ 2.4 Viewpoint of Purposes

1) Make new function : Make new system or add
new function to existing system

2) Solve issues : Solve problems in existing system
3) Idealize : Improve functions in existing system or
realize existing functions with less resources

The differences between these three = are relative.

The overall procedure of 'the Ideal of TRIZ' is shown in
the slide (right). As you see this is similar to the 'Four
Box Scheme' (or in some other sense to Nakagawa's
'Six Box Scheme"), but not the same. (1) The first stage
is to clarify the Purpose P and transform it into some

2. The Ideal of TRIZ 2.5 Elements of Realization

1) Transform purpose P into type of Object change
2) Transform type of Object change to the other

type of Object change. (2) Then in the second stage, the type of Object change_ . .
types of Object change are transformed into other iTmESfE[m type of Object change into solution S
types. (3) In the third stage, the type of Object change I pendent 2) Transform type of

is now transformed into a Solution S. In the Object change to the other [ ! ;mmﬁijb:m
subsequent stage the Solution need to be realized in _and I ype Dfo%m change ﬂ

the Real World. We should note that the lower three — R e ———— .

boxes depend on the view points of Purpose and the type of Object change | Realize |
area of application, i.e. the Real World, while the of purpose ﬂ ﬂ

upper two boxes are independent of them and belong adfres

to the thinking world. | Real warld |

(1) Stage 1 for transforming Purpose into some type of Object change is described formally in the three ways as
shown in the slides (below-left and below-right). [*** Sorry but I cannot follow the detail of logic here. We need to
refer to the Author's previous papers on the definitions of 01, 02(PC), O2(TC), etc.]

2. The ldeal of TRIZ 2.5 Elements of Realization1)-1
1) Transform purpose into type of Object change

2. The ldeal of TRIZ 2.5 Elements of Realization1)-2
P- 02(PC}- 5:Transform purpose into handling
two values of one attribute of one Object which is

P- 01: Change one Object; change one afttribute, Physical Contradiction 2 PC2

delete or generate attribute or delete or generate
Chject within one Object.

a)Purpose can be reached directly by a change of
one atiribute using existing environment

) Purpose can be reached by using causal
relation

c.f.: Physical Confradiction 1 PC1 expresses
movement of the real world
P- 02(TC)- 5 :Tranzform purpose into Technical
Contradiction 2 TC.2 with two attributes of one or two
Objects

Expanszion of usual Technical Contradiction 1 TCH
which is handiing two attributes of one or two
Objects caused by side effect of solution
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(2) Stage 2: Transformations from one type of Object change into another are as follows:

Z. The ldeal of TRIZ 2.5 Elements of Realization2)-1

type of Object change

01-01: Transform by the law autonomoushy
Change of one attribute can autcnomoushy cause deleting
Oibject or attributes, generating Object or attibutes

01- 02: Transform by side-effect autonomously

2. The Ideal of TRIZ 2.5 Elements of Realization 2)-2

2) Transform type of Object change to the other 02- 02(TC)- 5: Handling Technical Contradiction 1
TCA to deal with side effects
Dealing with side effects under environment of usual

Technical Contradiction 1

according to the law of the mutual transformation of Even making new function or idealization can cause side
quantitative and qualitative changes or its expansion. effects. Technical Confradiction 1 does not necessarily
depend on Physical Contradiction.

(3) Stage 3: Transformation from a type of Object change into a solution S has the varieties as shown in the slides
(below-left and below-right). In these slides the Author mentions as the Methods about Object transformation
(Principles U, P, M, D) and Object operation (Principle R). They all came from the TRIZ 40 Inventive Principles,
reformulated and reclassified in the Author's framework. For example, Principle U is defined as "Object 1 and
Movement (or Action) can change attributes of Object 2 (or Object 2 itself)"; thus the Author writes a comment in the
slide (below-left): "Substance-Field" is one of the cases where Object is Matter in Principle U.

2. The Ideal of TRIZ 2.5 Elements of Realization3)

3) Transform into solution
01-5: Transform within one value of one attribute
of one (Except my mind) T34
Method
Object Transformation Principle U

Object Transformation Principle P
Object Transformation Principle M

ey oo

=Substance- Field= is one of the cases Cbject ks matter In U

Object Operation R - we can brng in, bring out or replace
Object or s slement

Combining the stages (1)(2)(3) together, the Author has found the
four types of Realization procedure. All these are the routes from
the Purpose P, via various forms of formulations in the middle,
finally to the Solution S. In the full paper the Author writes:

We can try Type 1 at first for all purposes. This is to change one
attribute, delete or generate attribute or delete or generate
Object. A case of autonomous transformation by law O1-O1 may
happen. If Type 1 would cause side effects we should solve
Technical Contradiction afterwards. In Type 3, we solve Physical
Contradictions in advance, and in Type 4, we solve Technical
Contradiction in advance.

In the slide (right), the Author writes his findings what TRIZ
needs, on the basis of his experiences of building 'the Ideal of
TRIZ'. First he suggests '"Proper attitude for Object,
granularity, function, etc.' He meant the extension of these
definitions as he proposed here for the purpose of recognizing
and handling all the things not only in technology but also
human and society. Second he suggests the needs of
enhancing/extending the logical structure and exhaustiveness
in Object and methods. Current state of TRIZ provides a large
mixture of elements and knowledge bases (as listed in the slide
(right)), but lacks logical structure and exhaustiveness in
them. Third he suggests the needs to activate radical thinking
for enumeration.

01-8 : (Continued)

“object” is whole Object or element of inner
structure of Object.

Object Transformation Principle D: Change of
inner structure consisting of elements and the
relation between them

02- 8 :Transform type of Object change into
solution within two attributes of two Objects
This is buried in Separation Principles,
Contradiction Matrix, 40 Principles [T54] at
present.

2. The Ideal of TRIZ
2.6 Four Types of Realization
1) P-01.{01-01). 01-8
Change one Object for all purposes.
2) P-01.{01-01).01- 02, 02- 02 (TC). 02- §

If case 1)would cause side effects we must
solve Technical Contradiction 1 TC1 afterwards.

3} P-02(PC). 02-§

Solve Physical Contradiction 2 PC2 in advance.
44 P-02 (TC), 02-8

Solve Technical Contradiction 2 TC2 in advance.

2. The Ideal of TRIZ 2.7 TRIZ needs

improvements for spread to everyone and advance

m Proper attitude for Object, granularity, function,
purpose, structure of Object and attributes, Roct
cause

m | ack of logical structure and exhaustiveness in

object and method. Midure of element, knowledge base [FAA,
Su-F, IS, Effects, Technical Contradiction Contradiction Matrix, 40
Principles, Physical Contradiction, Trend, 5-Curve , IFR, Trimming,
Resowrces), viewpoint (9 windows, SLP, Ideality) and total picture/
algorithm (ASIT, USIT, HTA(Lamy Ball), ARIZ, OTSM)

m  Proper attitude for institution”

m  Methods to synthesize (this paper don't deal with)

= Needs to activate radical thinking for enumeration

which dialectics and TRIZ criginally have some
Idmal THIZ 4

In the last part of the presentation, the Author further went on to show some sample results of his work with Radical
Thinking for enumeration. It is an approach to try to list up a variety of cases as widely as possible, to find the
structure in them, and to understand all possible cases in a general way. He first shows the structure of

contradictions in the two slides (below-left and below-right).
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3. Radical thinking for enumeration  Structure of Contradiction
Real Werld and Attituds Recognition
o 1) 12} 2) )
Two values of Two attributes | Two attributes | History and Logie | Part and Whole
ona attribute of one Ohbject (TC1. 2) Recognition and Phenemenon and
PC1, 2 Opposites of Actian Essence
A state and Function and movemant Purpose and Mesn | oo ratanass and
other state at Structurs excapt 3::::;::“‘::::1:. Abstraction
the same time Function and Unification Granularity and
To be or not to Structurs Possession and [nner Structure
be balonging Function and
Emation and Legic Granularity
WViewpoint and Dafinition from
Attitude outside and inside
Modesty and
Critielsm
—— e rmir %

3. Radical thinking for enumeration

3.1 Attitude at the moment

» Viewpaoint or attitude; "o be or not to be”
= Grasp function and granularity, what is
important, PC2 and T

T

PC1 is Physical Contradiction in

the real workd.

- PC 2is PC in TRIZ
= TG 1is TC caused by side effect

The Author shows two more slides in his presentation. It describes the outline of radical thinking for structural
enumeration to achieve possible extreme change in situation-independent area (such as TRIZ) and in situation-
dependent area (i.e. concerning to the Real World). I am omitting them in this introduction.

[*** The Author, Mr. Toshio Takahara, has been working intensively for these eight years or so by himself, after his
retirement of a manufacturing company. Please refer to the page of "A Collection of Papers Written by Toshio

Takahara (2003-2007)" [5i4 @ and his presentation at TRIZ Symposium 2009 [z

fam - I am going to make a

separate page of the present paper. I heartily wish him for good health to extend his thoughts further and further. I

hope some of you will come and understand his approach better and push it further ahead.]
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