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My Background

Scope of business

Digital textile printing Internet mining Mobile Retailing
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Innovation Types

Product innovation

WERGED CHARYEL

Firanc el Sendcas

HARDWARE-ERABLED SOFTWARE-DRIVES

Transaction innovation

VAN
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- Jockey Club as Bank ?

- HK Ex as game center ?

Process innovation
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What is TRIZ

G. S. Altshuller

Genrich Saulovich
Altshuller (1926-1998).

1946 was working in
Soviet Navy patent office.

1948 wrote a letter to
Comrade Stalin wishing to
help the motherland do
better invention.

1950 arrested for
“investor’s sabotage” sent
to the Gulag.

1956 wrote his first paper.




What is TRIZ

TRIZ
* Teoriya Resheniya Izobreatatelskikh Zadatch

e (Russian) Theory of inventive problem solving.

e Started with Altshuller’s interest in invention
and work in Soviet Navy patent office.
Systematic, Structured Way of Thinking

e Science

* Results of Over 50 Years Research Analyzing
Over Two Million Worldwide Patents within All
Engineering Disciplines
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What is TRIZ

 TRIZ is an evolving, open-ended system for
enhancing human inventiveness through

— Systematic identification of problems and ideal
solutions

— Overcoming various blocks through heuristics and
approaches that have worked in other disciplines



What is TRIZ

THINKING ANALOGICALLY
(WITHOUT AN EGO)

THE WORLD'S THE WORLD'S
PROBLEMS ~ SOLUTIONS

MY PROBLEM MY SOLUTION



Prism
of TRIZ -

Analytical

tools

What is TRIZ

Many Corresponding
Typical Solutions
Problems

Ol N Wi

>

or
Solutions

Knowledge base)

A large number
of typical
problems are
available for
consideration

TRIZ helps
narrow the
search to a
manageable
range of typical
problems

For each typical
problem, there
are one or
more potential
solutions




What is TRIZ

Ideas Transition

Given system

» System - analog

Filter cleaning
A filter used to treat fine-grained sand consists of a
tube whose walls are coated with a porous, felt-like
material. When air passes through the tube, the
sand particles are trapped in the pore

—_—

Problem: Cleaning such a filter is dijficult
Idea: Use slow increase of the pressure inside
the chamber followed by abrupt pressure drop.

Sweet pepper canning method
Before sweet peppers can be canned, the stalk and
seeds must be separated from the pod.

Problem: This was done manually in the past —

automation was difficult to implement because the
pods are non-uniform in shape and size.

Idea: In a modern canning method, the peppers are
placed in an air-tight container, in which pressure is
gradually increased to 8 atm; the pods shrink,
resulting in fracturing at the weakest point, where the
pod bottom joins the stalk. Compressed air
penetrates the peppers at the fractures, and the
pressure inside and outside the peppers equalizes.
The pressure in the container is then g ly
reduced; the pod bursts at its weakest point (whi
has been further weakened by fractures) and the
pod bottom is ejected, taking the seeds with




What is TRIZ

Patterns of Invention

Altshuller recognized that the same fundamental
problem (contradiction) had been addressed by a
number of inventions in different areas of technology

He also observed that the same fundamental
solutions were used over and over again, often
separated by many years

He reasoned that if the latter inventor had known of
the earlier solution, his/her task would have been
straightforward

He sought to extract, compile, and organize this
information
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What is TRIZ

TRIZ Basic Foundational Principles

2 Functionality
2 Costs + Z Harm

* |deality =
(useful functions F, - harmful functions FH)

 Contradictions

« Maximal use of resources

12



What is TRIZ

Function Analysis

Component Analysis
Interaction Analysis

Function Modeling

13



What is TRIZ

What are the basic technical system components?

System completeness: the minimal composition of a viable and

operable technical system that presents and performs minimal
working efficiency.

Source of p—
power Engine Transmission J—[ Unit/To?)I Product
What is the energy
Were is the energy supplied from? supplied through? Where is the energy
supplied to?
What is processed?

Which component manage the features of others?

TRIZ is good at

Application could be iOS battery consumption routine. Business Application, Can attempt to

14
integrate with Soft System Methods (from U. of Lancaster) and EA



What is TRIZ

Component and Functional Analysis Example
Function model for the filter system of an existing vacuum cleaner
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What is TRIZ

Contradictions

« Every system consists conflicts, in TRIZ they are
called: contradictions. For example weight vs.
strength, speed vs. precision. An inventive solution
satisfies both requirements.

* The contradiction occurs when we are trying to
improve one parameter or characteristic of a
technique (a technical system - TS or/and a
technological process -TP) and then the same or
other characteristics or parameters of the technique
are affected negatively.

16



What is TRIZ

Subway Auto Fare Collection

Contradiction

High speed
transmission
versus security
& resilience

Tailgating
versus
recognition
time

17



What is TRIZ

Technical Contradictions & the Matrix

 Parameter A improves, but parameter B
deteriorates, strength v. weight.

— Usually involves tradeoff or compromise
— TRIZ seeks to surmount contradiction.

* |n patent study, Altshuler identified 39
engineering parameters and 40 inventive
principles

* 39 x 39 matrix of parameter contradictions

18



What is TRIZ

Altshuller’s Parameters

1. Weight of moving object 11.Tension, pressure
2. Weight of nonmoving object 12.Shap§ |
3. Length of moving object 13.Stability of object
4. Length of nonmoving object  14.Strength
5. Area of moving object 15.Durability of moving object
6. Area of nonmoving object ~ 16.Durability of nonmoving
7. Volume of moving object object
. : 17.Temperature
8. Volume of nonmoving object _
9. Speed 18.Brightness
10.Force 19..Energy spent by moving

object

20.Energy spent by
nonmoving object

19



What is TRIZ

More Parameters

21.Power 31.Harmful side effects
22.Waste of energy 32.Manufacturability
23.Waste of substance 33.Convenience of use
24.Loss of information 34.Repairability
25.Waste of time 35.Adaptability
26.Amount of substance 36.Complexity of device
27 .Reliability 37.Complexity of control
28.Accuracy of measurement 38.Level of automation
29.Accuracy of manufacturing 39.Productivity

30.Harmful factors acting on
object

20



What is TRIZ

Technical Contradiction

* Weight of moving object vs force
e Use 8, 10, 18, 37/

— Counterweight

— Prior action

— Mechanical vibration

— Thermal expansion

* Amounts to an expert system depending upon
technical blocks.

21



What is TRIZ

|Wur$aning Feu{uy \J} :‘f
&~
3 L d &
N N 8 & ﬁ;\“ ﬁ‘f ¢
@ P & 2
& &
o
10 11 12 13 14 15
_ B, 10, | 10, 36, |10, 14, | 1,35, |28, 27, | 5. &
1 Weight of moving object 18.37 | 37,40 | 35. 40 | 19,39 | 18 40 | 31, :
: ] . 30, 5 35, B.10 | 13.29 |13, 10.|26.39 | 28.2
2 | Weight of stationary object 29 35 13, 2 14,2 19.35 | 10,18 | 29. 14 | 1.40 |10, 27
. B 16 57, 7T, 17,10 18 |18 |83
3 Lenglhufrnnvlng uhject 29 34 4 4 35 13 4 8 4 1.8 35 10 29 | 15 34 | 29, 34 14
; : 35, 28, 7.7, %8, 1. 14 |13, 14|39, 37|15, 14
4 | Length of stationary object 40, 29 10, 40 2 14 2810 | 3¢ | 15.7| 35 |28 28
717 315 7 79,3019, 30, |10, 15, | 5.3, | 1.2 | 3. 15, | .
3 Ares of roving object 29, 4 18. 4 17, 4 4.3 | 352 |365.28| 29.4 |13.30 |40 14| &
_ 0.2, %7 118, |10, 15,
b Area of stationary object 14 18 9. 39 35 36 | 36 37 2,38 | 40
N 3 76, 174 174 29,4, |15 35 | 6.35 | 1. 15, |28.10.| 9. 14,
T | Volume of moving object | ., ., 15 17 18 34 (36 37|36 37| 204 | 130 | 157 |83
.10, %8, 2 18, .28 | 9, 14
a Volume of stationary object 19 14 19, 14 2 14 37 24 35 |T. 2 35 35 40 | 17 15
? 5 7 78, 131 29, 30, 7,29 13.28.| 6. 18, |35.15,|28.33. | 6.3, | 3. 1
peed 13,38 8 U Y 1519 |32.40 |18. 24| 1.18 |26 14| 35,
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What is TRIZ

TRIZ — 40 Principles

1 Segmentation

2 Taking out

3 Local quality

4 Asymmetry

5 Merging

6 Universality

7 Russian dolls

8 Anti-weight

9 Preliminary anti-action

10 Preliminary action
films

11 Beforehand cushioning

12 Equipotentiality

13 "The other way round"”

14 Spheroidality - Curvature
15 Dynamics

16 Partial or excessive actions
17 Another dimension

18 Mechanical vibration

19 Periodic action

20 Continuity of useful action

21 Skipping

22 Blessing in disguise

23 Feedback

24 Intermediary

25 Self-service

26 Copying

27 Cheap short-lived objects
28 Mechanics substitution

29 Pneumatics and hydraulics
30 Flexible shells and thin

31 Porous materials

32 Colour changes

33 Homogeneity

34 Discarding and recovering
35 Parameter changes

36 Phase transitions

37 Thermal expansion

38 Strong oxidants

39 Inert atmosphere

40 Composite materials



What is TRIZ

Physical Contradiction

* Single parameter that we want to both
increase and decrease.

* Do not compromise: Invent.

e Separation principles for overcoming:
— Separation in time

— Separation in space
— Separation in scale

24



What is TRIZ

Examples of Separation Solutions for
Physical contradiction

* Siberian pile driving: desire sharp point to
drive easily, blunt point to sustain max load.

— Separate in time
— Explosive charge after driving

* Coating problem: high temp for quick coating,
but coating breaks down

— Separate in space
— Local heating, quick coating, but chemical OK.

25



What is TRIZ
Modern TRIZ

Logic for problem diagnostics and analysis, Inventive Principles and Patterns that define
problem reformulation, system analysis new ~out of the box" solution strategies

Analytical Logic Knowledge Bases

“TRIZ and
Systematic
Innovation

Philosophy and
methodology of innovative
problem solving

System thinking, contradiction-oriented thinking, resource thinking,
Theory and Trends of Technology Evolution

26



What is TRIZ

SU-Field Theory

e Substances act through
fields

* Field types:

FMe h.
— Mechanical
— Acoustic
— Thermal

— Chemical Sﬁltwsoﬂ

— Electric
— Magnetic
* Diagram

27



What is TRIZ

The Driving Forces of Technological Evolution

Ideality, Innovation, Consumers, Resources

@elc.

Ideality

A New Contradiction Emerges...
.and Is Resolved

Contradiction Emerges.

/‘ T

Innovation
Optimization

Optimization

...and ls Resolved

First System

Time

28



What is TRIZ

Evolution of the TRIZ Methodology

/

Re-Structuring of
Theoretical Base

Advanggd Tools \

/

Ideation/TRIZ Era

. Ndvanced
. Software Tools

AFD %

ARIZ-85

— - “ Directed
.................................. Evolution

40 Principles 3

N\

1946 1982 1985 1992 1997 2002 29

Classical TRIZ Era

Methodology Advancement

Patterns of
Evolution




What is TRIZ

Modern TRIZ

» Hierarchy of

Trends Trend of S-curve evolution |
¥
Trend of |t'|¢|‘Eﬂ$inﬂ
l Value
v ¥ v
Trend of Increasing
T T'_E."d of Completeness of Trend of Increasing T!B'!d “_f
ransition to the System Degres of Trimmin Optimization
Supersystem Components U of Flows
v
Trend of Trend of Uneven

Elimination of <

Human Involvement

Trend of Increasing
Coordination
B
Trend of Increasing
Controllability
¥

Trend of Increasing
Dynamicity

Development of
System Components

(Ikovenko, 2013) ..
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What is TRIZ
Modern TRIZ

MPV Analysis
Traditional Value Estimation Product Value
il Fi
fai 7 i i
i y Main Strategic Parameters of
l Cusiomer Value Estimaton [ Value (MSPV) ]_]
] A A A Y |
L T—7F
i 4 T
L F i
| 531D Value Estimaton [ Main Funclmnal:i Fa%mtars of Value
|
 MSPV = f[l'l.."lFF“«.".. I"."IFF"'-.-":. .. MFPV_)
« MFPY - guanttative evaluabion of MSPY

A Siemen BU in Zug, Switzerland is doing MPV and S-curve
analyses on their global SAP system for E-Commerce.

S-Cunve Anadysis for Delfersnt MPVs

Fagfimabis |

Parameter 2

| !
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Stage]
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- :
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!
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I
I
X
» Stage, |
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(Ikovenko, 2013)

31



What is TRIZ

HA 0G AR _ Any contradiction in trade book
orders? Within the second-based

auction duration?
W h .

e - '
Financial Infrastructure
(Domestic & International) st |
Shemben
Any contradiction in international RIS i

swift clearance? Including physical & - ": )»‘;/' T
exchanges?

Lavirad leer

New Jaaland <
o gg g v

»
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Samsung Experience (2004)

To TRIZ expert,
Abstract Abstract this path is well known. Abstract
_
Area Maodel Solution

To define initial problem, To field engineer,
s sy ihis path 1 wel =

Practical
Area

*from Mikolai Khomenko
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Samsung Experience (2004)

Unified and Simple Understanding

E
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Abstract Model

‘_mt kirical
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Ineteamt
Llem I— Concepl Model
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e —

I-._._—
s os . - >
Exparimaents Resources Analysls . . s
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Samsung Experience (2004)

Unified and Simple Understanding

Practical : Practical
| Solution 4 1 Solution

s

Resource:

Su-F Analysis & _,
A\l 76 Standard Solution 4
& 4

r
s

Real Problem
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TRIZ in Software Development

Using TRIZ 2
for Anti-Virus
Deuelnnmem

T 3:&*.;@.,% =

ikt [EE T

Want to Read

Using TRIZ for Anti-Virus Development-
Building Better Software Through Continuous

Innovation
by Umakant Mishra

RN RN 467 rating details - 3ratings - 1 review

Both virus and anti-virus technologies have become matured. While
virus creators want their creations to spread over the whole world, the
anti-virus developers strive to catch even the last virus hidden inside any
corner of a PC or network. While the simple viruses of early days have
transformed to encrypted, polymorphic and metamorphic viruses, the
simple scanning of earl . more

Paperback, First, 474 pages
Published July 15t 2013 by Umakant Mishra

more celans

Abstraction database : CVE, Backtrack, internal ITILCMDB, EA ADM, HelpDesk
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TRIZ in Software Development

Previous academic works on adopting TRIZ in software

[1] “Fast Software by TRIZ”, Michael Schlueter, ETRIA World Conference - TRIZ
Future 2003

[2] TRIZ and Software — 40 Principle Analogies, Part 1, Kevin Rea, TRIZ-journal 2001
[3] TRIZ and Software — 40 Principle Analogies, Part 2, Kevin Rea, TRIZ-journal 2001
[4] Applying TRIZ to Software Problems, Kevin Rea, TRIZCON2002

[5] TRIZ and Software, Graham Rawlinson, TRIZCON2001

[6] Hands on systematic innovation, Darrell Mann 2002

[7] Managing the Software Process, Watts S. Humphrey, 1989

[8] Software Project Survival Guide, Steve McConnel, 1998

[9] Non-Functional Requirements in Software Engineering, L. Chung, 2000

The translation from these Inventive Principles into Software is very difficult to use
for many; even for very experienced TRIZ users. The translation made by Kevin Rea
([2] and [3]) is very helpful but only if you are working in a certain application area
(in this case that of concurrent programming).

One contribution of TRIZ is the development of a fast and reliable algorithm using
limited resources (such as memory size and processor speed). Further, the use of
graphical representations (a major contributing factor of TRIZ in the field Mechanical
Engineering) and formal methods, such as UML, to describe Software is quite
common.

38



TRIZ in Software Development

h 4
4 " 4 - Extreme Programming Project

Extreme Programming

Test Scenanos

///_//M;USEF Story

HEI:]LIIFE'I'ITE rits Prﬂjﬂ'ti Velocity Eugg

= System
Archltccturalmé’;aphm Release Plan version_Aceceptance approval  Small

User Stones

: - . —2 uf Tteration —»
Spike Planning 4 | d Tests Releases
=, .
Uncertain Confident MNext teration
Estimates Ectimates
Spikc Copynght 20060 1. Dosvan Wiells

Instead of running around for ideas, XP team’s user members can pictur-ize
their requirements into similar physical products and technological process
such that the ideality of target systems can be revealed immediately . TRIZ
component analysis and trimming process can help
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Case Sharing — Internet Mining

An institute in Shanghai/Guangzhou wants to develop a high speed internet
mining equipment for carrier switch.

Specifications are

1.

Can handle traffic from 2 billions MAC addresses (including both mobile
devices and fixed computing devices);

Cope with high data velocity, says 500 GB per second

Can perform the following data mining and fuzzy logic analysis (Support
Vector Modeling, K-mean clustering, Event Chain Analysis, Grey Relations
Analysis)

Storage are archived in non-SQL format

Horizontal scalability with cross location ability

No propriety item

40



Case Sharing — Internet Mining

High level function analysis

* Need stateful connections for event chain analysis
* Need straight through numeric crunching

* Wish to have a pipeline data bus

* Cheap process

e Standard PCB bus, preferably PCl or VME

|deas transfer

WhatsApp




Case Sharing — Internet Mining

WhatsApp

|deas transfer

- L%

ERLANG

One instance supports 2
millions connections, auto
redundant

Portable C routines

P2P Direct Access

P2P Direct Transfers




Case Sharing — Internet Mining

Dinner for Two
a 2 input, 1 output, 3 rule system

Rule 1 i service is poor or food s ranad,

then tip &= cheap
Input 1
Service (0-10)
Rule 2 | service is good, then tp is average. |7 E Output
¢ = na T (5-25%)
Input 2
Feod (0-10)
Rule 3 i service is excellent or fcod is

delicious, then fip is generous

The inputs are crisp All rules are The results of the The resultis a
(non-fuzzy) evaluated in parallel rules are combined crisp (non-fuzzy)
numbers limited fo a using fuzzy and distilled number.

specific range. reasoning. (defuzzified).

Fuzzy logic operation demands a lot of temporary memory stores, and the same for genetic
algorithm through automata. X86 architecture of PUSH/POP register demands more clock
cycles for this automata operation. The Context memory In GPU CUDA provides a straight-
through process at ASIC level, and there is physical boundary serving as Poka Yoke against
potential C-stack memory leaking such that a lean data flow is established to facilitate a

data mining pipeline operation at much fewer clock cycles (cheap process).
43



Case Sharing — Retails

Current issues in Shanghai Retailing

1.
2.

w

Rent rises 2 times every six months

High land cost, such as the latest Sun Hung Kai
Properties winning the land auction in Xu Jia Hui
for 27 Billion RMB

Fast change in customer tastes

Around 500,000 wealthy second generations with
300 KM of Shanghai

Demand high level of personalization

Do S-Curve and MPV

44



Case Sharing — Retails

A Latin
teacher
Gets a iPAD
Register 1
GMAIL
Amazon
shopping and
online
grocery
Upload
youtube

45



Retails
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Case Sharing — Retails

mobile passes desktop w/intwo years

global mobile vs. desktop internet population, 2007-2015

-+ Mobile Internet Users =-Desktop Internet Users

2000 _»
1E{H:I : e ,.?"""‘:-t'-_ — &
25— — [ - l-_r'_',--z“
giobal 4200 - il B o
internet T *___,_--*
USErs 800 - =
{(mm) -~ -
400 1 &—
0

2007 2008 2009.2010 2011 2012 2013 2014 2015

Eource Mogan Bane, RSsawch Ao U T
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Case Sharing — Retails

Home plus subway virtual store

[rEe=t )
Caidd we BETosss bha 1 sl i SnrEan ey s SUTHsT 41 BrE e

- THE GLOBE AN ML

- - : |'|1—||r—||l . irawyirn Mares .,r._-.:.-u - .
; L= (R L T L T
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iy s Tumdes, bpe B, J813 T APH T

E;E-f’eapnd P&G tap mobile to

simplify grocery shopping for o . S —
commuters TRy o e M P R

[ Wadmr = i iy Tarrls
[ . | T
El||' “hanta ooe dr vy rETs e PETE e e Hordly s Ed 4 e e §
ey mnmadige bul e braba s eusges o Pary ey dapsies o Tae
PRI Wi DG, TR TEEA DR Pl il b T hiai. Lhias] o W] e o,
a8 anline SRy plaon thae caden be e quick: el redes - 09 ool e
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J 198 Fral by T ik iseed B o (P irge

Inteérmet grooer Peapod, LoCa-La m

Md PI'DI.'tEF & Gﬂmh'lfls e —— = ;.ﬁf.:;r:::':::::; i ey o Carasts
Charmin are giving smartphone = Cormdien cotud mpplicn pritag the gosh o Targm
CWIETS in mllﬂd‘?lﬂﬂ'ﬂa another = THow Defarers tarms pedici ceaage 1 o
way bo shop for groceries while they

commiste To work.,

Posters ab Philadeiphia transit
stations feature a variety of
commonly purchased grocery Hems
ploeng with QR codes that

Commularg can “ahap™
posters af franst stations commuters can scan with the
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Case Sharing — Retails

Green areas : major PRC trading
partners, and have a lot of Chinese
livings

& @ & @
L.& - e-MARKETING WECHAT

Me( |11 TARGETED COUNTRIES
WeChat MARCH 2013
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Case Sharing — Retails
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Challenges

Home  AboutlUs Contact Us

'S | CATHAY PACIFIC o) MARCOPOLO

S Caneay Pacing

Online Check-In

System Error
We apologize that we are currently unable to process your onward conneclion flight request. Please proceed to the airport for

Check-In. We regret any inconvenience caused. (EDI-0501)

-_—i [ —_— F.Ll
|

o Novell
&) Start Again - —— - — ke exists

@ Exit
Online check-in: HKG/AMS/LHR

Enterprise bus issue? Access rights issue? Outsourcer?

Enterprise Architecture resolves the issue through L,
contradiction management (TRIZ)?



Challenges

TRIZ is good at

Application could be iOS battery consumption routine.

Business Application - an attempt to integrate with Soft System
Methods (from U. of Lancaster) and EA
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