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Space/Time/Interface and Free/Perfect/Now
Although we rarely stress the point, the TRIZ trends of evolution can be broadly
categorized into three segments. One involving the physical attributes of the system; one
relating to temporal issues and one relating to the ways in which the system interfaces
with the world beyond its boundaries. One of the reasons we tend not to emphasize the
distinctions between these three is that it rarely has any effect on how we will use the
trends when we are either analyzing a current system or predicting where it will evolve in
the future. With just 35 trends (soon to be 37 by the way – see next month’s e-zine) to
compare to a given system or system element, it makes little sense to worry about
whether a given trend falls into the physical or temporal or interfacial category. As shown
in Figure 1, in the technical version of TRIZ, there is a reasonable balance in terms of the
number of trends that fall into each of the three categories.
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Figure 1: Division Of Technical Trends Into Space, Time And Interface Categories

The only time that we make any significant use of the space/time/interface categories is as
a pre-filter if we are short of time and are looking for a quicker way of getting to the
‘relevant’ trends when we are analyzing a system. A typical example would be a situation
in which we are analyzing an electrical circuit. In such a situation, it is unlikely that the
‘physical’ trends will be particularly relevant to our analysis. Rather we are going to be
interested in the interfaces between different parts of the system, or how time affects the
behaviour of the system.
Another example would be the situation where we are analyzing a chemical or a chemical
reaction. Here we often use the three trend categories to direct our attention to different
parts of the system. When we are looking at the atoms or molecules, we are likely to be
using the physical trends. Likewise as we look at inter- or intra- molecular bonds, it will be
the interface trends that are the most likely to be helpful. Temporal trends will then be
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used when our focus shifts to the overall processes that the chemical reactions are
controlled within.
The main point of this article, however, is to make a connection between the
space/time/interface categories and the Ideal Final Result concept of ‘free, perfect and
now’. In many ways, the connection is an obvious one. Call it a blinding flash of the
obvious from our side. Sadly despite having space/time/interface and free/perfect/now
firmly planted in our minds for years and years, we only just realized the connection
between the two.
Here’s how the connection works:
1) All of the TRIZ trends are consistent with increasing ideality. Increasing ideality is,
of course, the overriding trend of system evolution. As we advance from left to right
across each of the trends, therefore, we are moving closer to the Ideal Final Result.
2) As we advance across the physical trends, we can see that they are all consistent
with the idea of ‘doing more with less’. In the Space segmentation trend for
example, we are gradually taking more and more of the material away from a
system. In the (less obvious perhaps) Surface Segmentation trend, we are
recognizing that things only occur at the surfaces of things, and so the more
surface we have the better things will get. A fractal surface, for example, allows
tremendous potential for achieving the highest possible surface area with the
minimum possible amount of material. Taking that a step further, the Object
Segmentation and Dynamization trends both tell us that eventually the material
deployed in mechanical systems will disappear and the function will eventually be
delivered by some kind of a field. The point being that as we evolve along the
SPACE trends towards using less and less material ‘stuff’, we are moving in the
direction of FREE.
3) Shifting our attention to the temporal trends, we can see that they are all consistent
with the increasingly effective use of time. In effect they are all jumps that relate to
the progressive elimination of temporal waste. By the time we reach Ideal Final
Result, our waste has become zero. From the free, perfect and now definition of
Ideal Final Result, the TIME trends are the ones pointing us towards NOW.
4) Similarly, the interface trends are all about how the system interfaces with the
outside world. In particular, ‘the outside world’ is about the user. Thus hopefully we
can make a very direct link between evolution along the INTERFACE trends and
the user’s definition of PERFECT.
We can summarise these three connections very simply as shown in Figure 2:
PERFECT
INTERFACE

FREE
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TIME

NOW

Figure 2: Correlation Between Space/Time/Interface And Free/Perfect/Now

We finally made this connection during the process of finalizing the sequence of the
Trends of evolution relevant to the software world. Clearly when we are thinking about the
evolution of software, we are operating outside the physical environment, and so in theory
the trends in the ‘space’ category should be zero. But then we realized that space, time
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and interface are merely attribute descriptions. What the user actually wants is the
outcomes that emerge from evolution of the attributes. In other words, what the user wants
is free, perfect and now rather than space, time and interface. Once we recognize that
there is a category of trends that relate to ‘FREE’, then we have a far better way of
arranging the software trends (and for that matter technical and business versions too).
With that in mind, the final arrangement (production-ready at least!) of our software trends
looks like the picture reproduced in Figure 3:
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Figure 3: Software Trend Categorization Using Free/Perfect/Now Scheme

We don’t need to get into the details of this particular software trend arrangement since
that is the job of the book. What we should hopefully be interested in from this article are
two things:
1) SPACE/INTERFACE/TIME correlates very elegantly with FREE/PERFECT/NOW
2) Once we make the connection between these two, we find a more practical reason for
dividing the trends into the different groups. Once we know what our improvement
intent is in terms of cost reduction (‘free’), giving our customer exactly what they want
(‘perfect’) or eliminating time waste (‘now’) we use the free/perfect/now categorization
as a way to very quickly identify the trends that are most likely to help us in each
circumstance.
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Revisions To The ‘Damping’ Trend
One of the trends that tend to get overlooked or ignored the most in both the technical and
business versions of the Hands-On Systematic Innovation books is the ‘reduced damping’
trend shown in Figure 1.
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Critical
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Light
Damping

Un-damped

Figure 1: ‘Reduced Damping’ Trend As Found In HOSI Technical & Business Books

In simple terms, the trend exists because damping can be equated to inefficiency; the
energy we absorb to, for example, prevent vibration in a system is energy that is ultimately
not doing anything useful. In the ideal final result system, in other words, we should not
have to expend energy to reduce a negative aspect of the system. In the ideal final result
system such negative aspects will have disappeared ‘by themselves’.
Perhaps less obvious from the way in which the trend has been presented to date is that
damping is related to delay. A good example of an ‘undamped’ technical system would be
a modern jet fighter aircraft. Damping in the control systems of such aircraft means that
the aircraft responds less quickly to the control inputs of the pilot, which in turn means that
the aircraft is less maneuverable and therefore more vulnerable to defeat in a dogfight or
in an attempt to avoid an incoming missile. The new Eurofighter has aerodynamics that
deliberately make the aircraft unstable (i.e. there is no longer any aerodynamic damping).
This instability means that turns can be effected very rapidly. The instability is controlled
through very sophisticated control algorithms – if these control systems should fail for
some reason, the aircraft will become unflyably brick-like in something less than one
second.
In the Eurofighter and in other systems, the reduced-damping trend is primarily observable
at the system level. A company we have worked with that makes damper systems for
automobiles has typically ignored the trend. While this might be sensible while looking at
the vehicle at the sub-system level – so long as the engine mountings, for example, are
designed to need vibration dampers, those dampers will fundamentally need to be
‘damped’ – as soon as the overall vehicle is designed to be undamped, the overall need
for those dampers will disappear. This evolution may, of course, take a long time (which is
why I would personally not spend too much time thinking about the trend if I was the
designer of engine vibration dampers – except to say that I would very definitely be
thinking about an evolution towards ‘active’ damping systems in which it was possible to
modify the damping properties), but the trend exists to tell us that it will happen eventually.
Although ‘damping’ is originally an engineering term, the trend has also been included in
the business and management version of TRIZ because we can also see the same
phenomenon occurring in businesses. As with a technical system, damping in business is
equated to inefficiency. It is also closely linked to delay. A business system that is ‘heavily
damped’ will take a long term to shift from one state to another. A typical example would
be recruitment strategies in most companies. Damping here comes in the form of the
2006, DLMann, all rights reserved

Subscription 080:

criteria we impose on the people we are willing to employ. If we, for example, specify a set
of minimum qualifications or a minimum number of years of prior experience in candidates
then this will limit the ability to find suitable people. The tougher the criteria the greater the
damping and therefore the greater the difficulty in finding the right people and slower the
growth that will be possible. Some companies try to solve this problem by reducing the
damping and thus allowing the number of employees to exceed the target level in the
short term. In these ‘lightly damped’ systems, we will give new employees a trial period, at
the end of which we will reject employees that don’t fit the culture of the company or don’t
achieve to the desired level. Hence what we will see if we plot the number of employees
as a function of time, we will be able to observe an overshoot and then oscillatory pattern.
The biggest problem that users of the trend seem to have with the four stages of the trend
as presented in Figure 1 usually comes with the second ‘critical damping’ stage. In
technical systems, this is an important transition point between heavy and light damping. A
critically damped system is the system that shifts from one desired state to another without
overshooting or exhibiting oscillatory behaviour. It is right on the cusp of the transition from
non-oscillatory to oscillatory behaviour, however, such that even the slightest additional
reduction in damping would create oscillatory behaviour. In terms of the design of a
damping system, it is important that engineers know where this critical or transition point
is. On the other hand, it is not now clear whether there is a trend that says that in the
evolution from ‘heavy’ (non-oscillatory) to ‘light’ (oscillatory) damping we will specifically
design an intermediate ‘critical’ state. In our proposed new version of the trend, therefore,
we have eliminated this stage. It will continue to be an important design parameter in both
technical and business systems, but if we say that the primary purpose of the trend stages
is to describe the discontinuous shifts between different s-curves, then there is no benefit
in including a stage or an s-curve called ‘critical damping’.
The proposed new version of the trend, for both business and technical systems, therefore
looks like the image presented in Figure 2:
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Figure 2: Proposed Revised Form Of The ‘Reduced Damping’ Trend

What this version of the trend now describes are three distinct stages (‘s-curves’) in the
evolution of damping in both technical and business systems. The first stage of the trend
is the heavily damped system. As illustrated in the graphic image representing this stage,
this system is not allowed to exhibit oscillatory behaviour. One of the main consequences
of this is that the time taken to shift from an initial state to a target state can be quite long.
By allowing oscillatory behaviour, then, the lightly damped system shown in the second
stage of the trend is able to respond more quickly to desired changes in state. In addition
to its improved responsiveness, this ‘under-damped’ system also tends to be more
efficient. Finally, in the third stage of the trend, the efficiency of the system reaches its
maximum level – this is the ‘undamped’ system. As shown by the red dotted line, such a
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system has a natural tendency to oscillate ever more widely about its target level. Clearly
it is not our intention to design a system that oscillates in such a way. Rather what we wish
to do is actively control the system such that as soon as a target value is achieved an
active control system is employed to ensure that the system stays at the desired target
level. In this way what we get is a system with the maximum possible efficiency and the
shortest possible transition time between one desired state and the next – see how the
time taken for the red line to reach the target value has reduced at the transition from each
trend stage to the next.
We hope that this new version of the trend – including the graphics – will make it more
easy for users to make connections between their systems and the type of damping that
they are currently utilizing. It is an important trend in the evolution of systems of all types
and therefore one that we should not ignore or assume is irrelevant.

(Note: the revised edition of the trend will appear in the next editions of the Hands-On Systematic
Innovation books. The new edition of the technical version should be available from around the
third quarter of 2006.)
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Humour – Special Offer!
Spotted in a Turkish supermarket; a very special offer.

An interesting example of Inventive Principle 13? Or should that be Principle 16? We were
impressed either way.
We were slightly less impressed with Ikea. Regular readers will remember the saga of the
botched deliveries earlier this year. We are pleased to report that Ikea finally collected the
reject bookcase. Then they sent us a credit note. There was no accompanying letter with it
so we can only assume that this is some form of monetary compensation for the
inconvenience we endured. A week after the credit note arrived, Ikea sent us an invoice
for the bookcase we had just returned to them. Welcome to the Twilight Zone!
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Patent of the Month
Patent of the month this month comes from researchers at the University of California:

United States Patent
Chang-Hasnain , et al.

7,038,827
May 2, 2006

Variable semiconductor all-optical buffer using slow light based on electromagnetically
induced transparency
Abstract
A variable semiconductor all-optical buffer and method of fabrication is provided where buffering
is achieved by slowing down the optical signal using a control light source to vary the dispersion
characteristic of the medium based on electromagnetically induced transparency (EIT). Photonic
bandgap engineering in conjunction with strained quantum wells (QWs) and quantum dots (QDs)
achieves room temperature operation of EIT. Photonic crystals are used to sharpen the spectral
linewidths in a quantum well structure due to its density of states and in a quantum-dot structure
caused by the inhomogeneity of the dot size, typically observed in state-of-the-art QD materials.
The configuration facilitates monolithic integration of an optical buffer with an amplifier and
control laser to provide advantages over other material systems as candidates for optical buffers.
Inventors: Chang-Hasnain; Connie J. (Palo Alto, CA); Ku; Pei-Cheng (Richmond, CA)
Assignee: The Regents of the University of California (Oakland, CA)
The researchers have, we think, solved an important contradiction. The following text is
taken from the Background section of the invention disclosure:
“An optical fiber delay line, also known as a digital "optical buffer", is one of the most important
components for all-optical communications and optical-signal processing systems. Such a buffer
must be able to store the data packets for a substantial period of time and must be able to release
the data within an acceptable delay when the switch is clear for routing….
“…The fundamental difficulty facing the design of an optical buffer is that variable-length buffers
must be implemented with delay lines. However, by their nature, fiber loop optical delay lines are
of fixed length. Once a packet has entered the delay line, it can only emerge at a fixed duration
later. It is impossible to remove the packet from the delay line before that time interval. Therefore,
since the delay is for a fixed amount of time, this type of buffer has very limited applications.”

This situation can be mapped onto the Contradiction Matrix clearly as a conflict between
our desire for variability and the fact that we have optical delay lines with a fixed length.
The Matrix gives us:

The output from the Matrix gives us a clear steer – through the inclusion of Principle 28,
Mechanics Substitution – to move away from a mechanical system and to use a field. This
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is indeed the strategy employed by the inventors, who have made a shift to an all optical
solution:
All-optical packet switched network is highly promising for next generation broadband optical fiber
communications. One most critical and yet missing component is an all-optical buffer. Accordingly,
the foregoing needs are met by the present invention which comprises a semiconductor-based
variable optical buffer. In accordance with the present invention, the buffering effect is achieved by
slowing down the optical signal using a control light source to vary the dispersion characteristic of
the medium. A slow-down factor of more than 10.sup.4 with negligible group velocity dispersion is
achievable.
An optical buffer according to the present invention will be important for a number of applications
in communications. First, it is a true time delay with a variable and bit-controllable delay. This can
be useful for antenna remoting and beam forming applications. Secondly, it is an all-optical
memory, a fundamental building block for photonic switching and all-optical packet-switched
network applications. Finally, the delay time of the inventive device will be on a bit by bit base, i.e.
with a control time constant faster than the bit rate of the data transmitted. Hence, this device can
perform a unique time-domain transformation, i.e. transforming an analog signal in the control
beam to the time delay of a digital signal in the signal beam. This function will find applications in
all-optical signal processing and optical analog-to-digital conversion.
An aspect of the invention is to use electromagnetically induced transparency (EIT) as a
cornerstone of an optical buffer. By way of example, and not of limitation, as a special case of EIT,
the propagation speed of light in a medium can be slowed down considerably using a control laser.

The use of Quantum dots (‘QD’ in the above figure) in a grating structure forms the
primary deceleration mechanism and as such (although it is a bigger jump) the use of the
Segmentation strategy, also recommended from the Matrix.
As stated in the invention disclosure, the invention holds open the prospect of significant
downstream advances in signal processing and analogue-to-digital conversion tasks. We
believe the invention is at least Level 3, and probably pretty close to Level 4 territory in the
Altshuller categorization structure. As such it falls into a fairly rare category. We think it is
definitely one to keep an eye on.
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Best of the Month – The Ten Faces Of Innovation
On the whole, we’re not great fans of ‘x-steps to…’ type books. They usually represent
someone’s personal way of adding their spin to a situation that everyone else has already
talked to death. Re-segmentation tends not to be a strategy for producing great anything.
And so when we first picked up IDEO director Tom Kelley’s latest book it was with a
somewhat heavy heart. How might these ‘ten faces’ offer any insights that we haven’t
already heard about in some other form from a million other innovation authors?
Fortunately, although the book should be classed in the ‘good’ rather than ‘great’ category,
it does have something interesting to add to the psychology and management of
innovation.

Perhaps this shouldn’t have been such a great surprise given the market reputation of
IDEO. Although in many ways their keystone strategy of ‘fail fast’ (which it turns out is an
extension of ‘good friend’ Tom Peters’ ‘ready, fire, aim’ suggestion) is in many ways the
antithesis of TRIZ, there is much in this book that is highly consistent with at least our
version of the TRIZ story. Essentially the book is split into 10 main chapters – one for each
‘face’ – sandwiched between an introduction and ‘putting it all together’ conclusion
chapter. The ten faces are The Anthropologist, The Experimenter, The Cross-Pollinator,
The Hurdler, The Collaborator, The Director, The Experience Architect, The Set Designer,
The Storyteller and the Caregiver. Similar in some ways to deBono’s Six Thinking
Hats/Action Shoes/Value Medals, Kelley’s ten faces are character traits that he suggests
are important in different business contexts. A given individual may prefer one face over
another, but fundamentally they describe roles that we can all take on in some form or
other. The nice aspect of correlating ‘faces’ to roles is that it segments the world according
to the jobs that we are trying to accomplish. As such the idea is totally consistent with the
TRIZ way of arranging knowledge in terms of function.
The ten faces and their respective roles may be summarised as follows:
The Anthropologist

-

The Experimenter

-
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human behaviour and thus looking for unique
voice of the customer insights.
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activity – turning the good ideas into the practical
reality and making rapid improvement and
evolution of designs
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The Cross-Pollinator

-

The Hurdler

-

The Collaborator

-

The Director

-

The Experience Architect -

The Set Designer

-

The Storyteller

-

The Caregiver

-

the person responsible for crossing technology
and other boundaries; speeding the spread of
good ideas from one discipline to another
the internally focused person responsible for
eliminating or smoothing organizational and
other problems. The ‘fix-it’ person.
the internally focused person responsible for
getting teams to work together effectively.
person responsible for mapping the story,
crafting the scenes, bringing out the best in the
players, building the chemistry, getting the job
done. The person with the overall project vision.
(probably a significant IDEO USP) the person
responsible for putting the appropriate spin on
the project output when presenting results to the
client.
internally focused person responsible for the
working environment.
another spin-related person; the one who is able
to create compelling stories (both internally and
externally) so that people remember how great
the chosen design solution is.
internally focused person responsible for the
health and well-being of the rest of the team.

In addition to noting the division of roles into internally and externally facing people (see
the same theme in our business evolution potential radar plots), there is another striking
connection to TRIZ. Readers familiar with our tools and methods will have seen our coneshaped road map several times:

2) Utilise A Solution From Another Discipline
3) Think About The Ideal

IFR
X
Today

1) Evolve An Existing System

We usually use this picture as a way of highlighting the three basic choices we have
before we embark on any TRIZ session. Route 1 in TRIZ is about using the Contradiction
Elimination and Trends tools; Route 2 is about looking outside our industry to existing
solutions in other industries, and Route 3 is the ‘blank piece of paper’ start point. Although
Kelley’s book never pushes things as far as ‘Ideal Final Result’, the six faces responsible
for generating the innovations in his book map extremely well to these three routes:
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2) Utilise A Solution From Another Discipline
External - ‘Cross-Pollinator’
Internal - ‘Collaborator’

3) Think About The Ideal
External - ‘Anthropologist’
Internal - ‘Director’

IFR
X

1) Evolve An Existing System
External - ‘Experimenter’
Internal - ‘Hurdler’
Kelley’s other four roles relate to the people responsible for facilitating these three basic
innovation routes. The ‘Set-Designer’ and ‘Care-Giver’ both have internal responsibilities,
while the ‘Experience Architect’ and ‘Storyteller’ are primarily focused externally (although
the ‘storyteller’ also has an internal motivation responsibility). I’m not sure I’m so
enamoured of all four of these facilitation-oriented faces. If only because the use of ‘spin’
has often been used in the past – mainly by others, although IDEO have been guilty too –
to try and disguise highly mediocre solutions in a sheen of smoke and mirrors.
The fit between Kelley’s six innovation creator roles and the TRIZ evolution routes,
however, is compelling enough, we think, to wish that we’d thought of the idea first. The
fact that we didn’t means that our job becomes one of recommending that you get yourself
a copy of The Ten Faces Of Innovation. Kelley has definitely tapped into some useful
insights, and the six innovation faces in particular are right on the money.
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Conference Report – TRIZCON, Milwaukee

The main North American TRIZ event of the year took place in Milwaukee between 29
April and 2 May. In theory, this year’s event was coupled to the parallel (and far bigger)
ASQ conference. In practice, even though the two events were just a couple of blocks
away from each other, there was very little cross-over traffic. Nice to know that there were
a couple of TRIZ presentations made it over to the ASQ event, but anyone that was
expecting to see a bunch of Quality folk looking to open their eyes to TRIZ was in for a
major disappointment.
Mind you, looking at the agenda circulated before the event, this perhaps shouldn’t have
been such a big surprise (http://www.aitriz.org/ai/index.php?page=2006/trizcon2006&article=agenda) .
Twenty papers were presented in all. Acutely visible when scanning through the list was
the almost complete lack of case study papers. Even more striking was the total lack of
case studies presented from US industry. This has, I think, got to be viewed with some
suspicion. Are companies generating successes and then not wanting to talk about them?
Or are there no successes? To be honest, speaking to some of the few industry people at
the conference, I believe the answer is closer to the latter than the former.
One possible reason for the lack of success stories was the parallel lack of development
of much new in the way of methods development. True, there were some nice snippets of
information from people like Mark Barkan and Kiho Sohn, but far too much of the content –
like last year – was bordering on the pathetic. Key offenders this year (speaking personally
of course) were Madara Ogot with a meaningless discourse on Axiomatic Design and
TRIZ (if any readers are familiar with the George Harrison song ‘Any Road’, the chorus
lyric ‘if you don’t know where you’re going, any road will take you there’ seemed
particularly apposite). Main conclusion from this paper: if you start with the wrong
question, you get the wrong answer. Most tragically, Ogot seems stuck in an academic
quagmire that only allows him to reference other academic sources. As nearly everyone
else in the TRIZ community knows, the academic community is not currently the most
effective source of valid or even sensible information on TRIZ. Oh dear.
Which perhaps leads us on nicely to the day 1 keynote speech from Dr. Tatiyana
Sidorchuk, and Nikolai Khomenko on "Teaching TRIZ to Children". I don’t know about you,
but when someone tells me they have done 15 years of research into a subject and then
end their presentation 30 minutes early with the words ‘well, we seem to run out of time
now’ (this after having wasted half of the previous 40 minutes by speaking in Russian and
then sequentially translating into English) is more than a little suspicious. I was sufficiently
suspicious to invest 20 dollars in the new book ‘Thoughtivity For Kids’ which is the English
version of the syllabus and teaching methods. We will no doubt feature more information
on this book in a future e-zine. Needless to say it won’t be ‘best of the month’ and as far
as I can see, it will be very unlikely to be useable in any education system that I’m aware
of.
Similar sentiments head too in the direction of Ideation and Invention Machine, both of
who still think it is acceptable to come along and present hour long infomercials. Of the
two, Ideation come off the lightest since at least the paper version of their presentation
contains some very nice bits and pieces. I think that they still totally miss the point when it
comes to integrating the technical world with the worlds of business and politics, but so
long as this is kept in mind, their technical input is a useful contribution to the state of the
art. In case this sounds like I am biased against the two ‘biggest’ TRIZ companies, it is
also worth noting that new competitor IWINT from China presented a miserable case

2006, DLMann, all rights reserved

Subscription 080:

study paper in which they demonstrate how a cheap TechOptimizer clone will be just as
good at producing garbage output as TechOptimizer is if the input is garbage.
Before I get too carried away with moans about the conference content, let’s shift attention
to the positive aspects. Three highlights are worthy of individual mention, each of which
will make me sound biased (I am trying to be objective, honestly) since I know the authors
well. First off was the case study paper by Professor Toru Nakagawa. While I am still a
little confused by the continuing obsession with USIT – especially since it is now starting to
look more complicated in places than TRIZ does – I do like the case study. Okay, I don’t
like the conclusion of the case study so much, but the fact that it was authentically started
and worked through during an actual workshop was a very refreshing surprise. The case
study is all about the problem of people leaving things behind on trains. In addition to the
very elegant overall thought process (and sketches produced by the delegates!), the idea
of mapping out how certain system attributes change as a function of time is eminently
logical, understandable and useable. The figure below (reproduced with permission –
thanks Toru!) showing how the distance between a person and their brief-case or umbrella
changes over the course of a train journey is a very nice way of mapping the time aspects
of a problem. Not only did it provide the critical insights into solving the problem at hand,
but I think it also opens the possibility of a generic strategy for solving just about any timebased problem. As described in our article last month, the absence of something or the
change of something in or around a system is a resource. This graphical way of plotting
how attributes change is a very nice way of identifying a whole series of resources.

Distance between the bag
and the person
on the shelf

0
getting on
the train

Time
Putting
the bag

Standing up
from the seat

Leaving
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Second highlight for me was the paper from MindTree the IT services company in India.
I’m in danger of sounding particularly biased here since MindTree is one of my favourite
companies on the planet, and I have done several sessions with the engineers and
managers in their Bangalore office. What I particularly liked about the paper – which is all
about using the business version of TRIZ to solve conflict problems – is how they used our
Business Conflict Matrix as a start point rather than an end point. The Inventive Principles
suggested by the Matrix, as we all know, are oftentimes quite abstract. Sometimes so
much so that busy managers are turned off by them. What MindTree have been doing to
solve this problem is to identify inventive strategies that they have seen people within the
company using and place them into the appropriate boxes in the Matrix so that anyone
using the tool has immediate access to strategies that have been successful and are –
crucially – expressed in the language that others in the company will understand. As we
always try to say, our research output is intended to be a generic start point. MindTree are
one of the very few companies we know of that have taken that idea to heart and have
been turning the generic into something that is specifically relevant in their in-company
context. If you look at nothing else in the conference proceedings, this paper is well worth
the price of admission.
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Third highlight actually occurred outside the conference at the Milwaukee Art Museum. It
was a great privilege for me to tour the American Comic Art exhibition with a good friend
from Intel. The chronologically arranged exhibition provided wonderful food for thought in
terms of how the evolution of even a ‘system’ like comic art can be shown to be totally
consistent with the TRIZ trends and the idea of discontinuous shifts from one s-curve to
another. Sometimes the best stuff happens in places away from where it was scheduled to
happen. More on this and the evolution of comic art in a future e-zine.
Nice to finish on a high, so how can we now summarise our overall feelings about
TRIZCON2006? Last year we made less than a page worth of notes. This year we made
two pages worth. I’m not sure that makes the event twice as good, but overall I think it was
better. Smaller maybe and less and less like a ‘conference’ (is it actually evolving into a
‘user group meeting’ I wonder?) and maybe that is the key to the whole thing; once we
lower our expectations, we are not so likely to be disappointed when the ‘wow’s are few
and far between?
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Investments – Nanogenerators

Georgia Tech researchers have developed a new technique for powering nanometer-scale
devices without the need for bulky energy sources such as batteries. Reporting on 13th
April, lead researcher Professor Zhong Lin Wang reported that by converting mechanical
energy from body movement, muscle stretching or water flow into electricity, a new class
of “nanogenerators” could make possible a new class of self-powered implantable medical
devices, sensors and portable electronics.
From the University’s press release:
“There is a lot of mechanical energy available in our environment,” said Professor Wang,
“our nanogenerators can convert this mechanical energy to electrical energy. This could
potentially open up a lot of possibilities for the future of nanotechnology.”
Nanotechnology researchers have proposed and developed a broad range of nanoscale
devices, but their use has been limited by the sources of energy available to power them.
Conventional batteries make the nanoscale systems too large, and the toxic contents of
batteries limit their use in the body. Other potential power sources also suffer from
significant drawbacks.
“We can build nanodevices that are very small, but if the complete integrated system must
include a large power source, that defeats the purpose,” added Wang, who also holds
affiliated faculty positions at Peking University and the National Center for Nanoscience
and Technology of China.
The nanogenerators developed by Wang and graduate student Jinhui Song use the very
small piezoelectric discharges created when zinc oxide nanowires are bent and then
released. By building interconnected arrays containing millions of such wires, Wang
believes he can produce enough current to power nanoscale devices.

To study the effect, the researchers grew arrays of zinc oxide nanowires, then used an
atomic-force microscope tip to deflect individual wires. As a wire was contacted and
deflected by the tip, stretching on one side of the structure and compression on the other
side created a charge separation – positive on the stretched side and negative on the
compressed side – due to the piezoelectric effect.
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The charges were preserved in the nanowire because a Schottky barrier was formed
between the AFM tip and the nanowire. The coupling between semiconducting and
piezoelectric properties resulted in the charging and discharging process when the tip
scanned across the nanowire, Wang explained.
When the tip lost contact with the wire, the strain was released – and the researchers
measured an electrical current. After the strain release, the nanowire vibrated through
many cycles, but the electrical discharge was measured only at the instant when the strain
was released.
To rule out other potential sources of the current, the researchers conducted similar tests
using structures that were not piezoelectric or semiconducting. “After a variety of tests, we
are confident that what we are seeing is a piezoelectric-induced discharge process,” Wang
said.
The researchers grew the nanowire arrays using a standard vapor-liquid-solid process in a
small tube furnace. First, gold nanoparticles were deposited onto a sapphire substrate
placed in one end of the furnace. An argon carrier gas was then flowed into the furnace as
zinc oxide powder was heated. The nanowires grew beneath the gold nanoparticles, which
serve as catalysts.
The resulting arrays contained vertically-aligned nanowires that ranged from 200 to 500
nanometers in length and 20 to 40 nanometers in diameter. The wires grew approximately
100 nanometers apart, as determined by the placement of the gold nanoparticles.
A film of zinc oxide also grew between the wires on the substrate surface, creating an
electrical connection between the wires. To that conductive substrate, the researchers
attached an electrode for measuring current flow.
Though attractive for use inside the body because zinc oxide is non-toxic, the
nanogenerators could also be used wherever mechanical energy – hydraulic motion of
seawater, a heart-beat, wind or the motion of a foot inside a shoe – is available. The
nanowires can be grown not only on crystal substrates, but also on polymer-based films.
Use of flexible polymer substrates could one day allow portable devices to be powered by
the movement of their users.
Current could also be produced by placing the nanowire arrays into fields of acoustic or
ultrasonic energy. Though they are ceramic materials, the nanowires can bend as much
as 50 degrees without breaking.
The next step in the research will be to maximize the power produced by an array of the
new nanogenerators. Wang estimates that they can convert as much as 30 percent of the
input mechanical energy into electrical energy for a single cycle of vibration. That could
allow a nanowire array just 10 microns square to power a single nanoscale device – if all
the power generated by the nanowire array can be successfully collected.
“Our bodies are good at converting chemical energy from glucose into the mechanical
energy of our muscles,” Wang noted. “These nanogenerators can take that mechanical
energy and convert it to electrical energy for powering devices inside the body. This could
open up tremendous possibilities for self-powered implantable medical devices.”
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Biology – Wonderpus

Previous issues of the e-zine have discussed the use of mimicry and camouflage as
means of protecting potential prey against predators. The wonderpus is our most recently
discovered candidate for nature’s best mimic. Contrary to popular belief, octopi are
actually shy and gentle creatures. They also have a diverse range of predators. We know
that several species of octopi use colour change as a means of reducing the likelihood of
detection. The wonderpus is one such species. Figure 1 shows a pair of still images from
an on-line mpeg of the wonderpus in action. The left-hand picture shows a divers-eye
image of a typical sea-bed. As the diver swims closer and closer to the ‘sea-weed’ at the
centre of the viewfinder, we see it suddenly begin to reveal itself as wonderpus.

Figure 1: Wonderpus In And Out Of Disguise

While remarkable, the two pictures nevertheless fail to fully capture the stunning capability
of the wonderpus. Anyone who wants to experience the full effect of what the wonderpus
can do should have a look at the full video available at
http://www.youtube.com/watch?v=SCgtYWUybIE&feature=Views&page=1&t=t&f=b
This is by far and away our biggest ‘wow’ of the month. Pay especial attention too to what
happens in the split seconds after the right hand image in the Figure 1 pictures.
Remarkable as the video and these stills are, we are still nowhere near the end of the
wonderpus story. For in addition to its ability to change colour, this amazing SE Asian
octopus also uses the strategy of shape change to disguise itself. Figure 2 illustrates some
of the forms that it is able to mimic:

Figure 2: Wonderpus As Shape-Shifter
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Divers have reported that the wonderpus has about 25 disguises it can pull off. These
include a snake eel, a banded sea snake, a hunting saddled eel, a crinoid, algae, a
starfish and a flounder. For the sea-snake disguise (bottom left image in Figure 2) the
octopus buries six of its eight arms into the sea-bed. Which of the amazing number of
disguises is deployed at any one time depends on the type of predator detected.
From a contradiction perspective, the wonderpus looks like a very good example of a
protection versus variety-of-predators story. In Matrix 2003 we might map the problem as
something like:

Interesting that the two main strategies used by the sea creature are the first two
recommendations in the list of Inventive Principles used by human engineers to solve
similar problem types.
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Short Thort
Ideal systems work on ‘customer pull’ and not ‘supplier push’.
The switch from push to pull is one of the fundamental tenets of the Toyota Production
System.
Few companies are willing or able to make this difficult shift in philosophy. What they do
instead is adopt ERP/CRM systems. Neither is consistent with ‘pull’. Both come into the
category of ‘sophisticated push’. ‘Sophisticated push’ is better than naïve-push, but
because of the enormous investment it requires, adoption of either ERP or CRM inherently
makes it more difficult for companies to make the (discontinuous, s-curve) shift to a ‘pull’
philosophy.
Neither ERP or CRM are consistent with Ideal.

News

Telekom Malaysia
Congratulations to the TRIZ team in Kuala Lumpur who secured a big TRIZ train-thetrainer programme with Telekom Malaysia. The six-month programme will commence in
June.
Innovation Culture
We are pleased to announce confirmation of the one-day conference plus one-day
workshop on ‘Innovation Culture’ to be held in Malaysia on 26 and 27 June. With speakers
from Intel, Samsung, 3M and MindTree on the bill, the event looks like being an important
event in the global as well as SE Asian innovation environment. See the website calendar
page for more details. Anyone unable to attend but wishing to obtain the proceedings of
the conference will be able to purchase a copy from the website after the event.
Automotive Parts Strategy Study
We are pleased to announce that we have been shortlisted to conduct a major strategy
study for the Rajasthan government. The region, in the north-west of India, is looking to
build a significant automotive parts business. Innovation and the need for novel technical
and business model solutions are expected to play a key role in the study.
50th Edition
Wow. Who would’ve thought it? Many thanks to all our readers for sticking with us for the
last 4+years. Your support and feedback is much appreciated. Quite literally we couldn’t
and wouldn’t do it without you.
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