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Conflict Networks
What seems like a long time ago now, we wrote an article on the subject of Contradiction
Chains (Reference 1). The idea presented in that article was that, inevitably, as we solve
one conflict in a system, other contradictions will emerge. The basic idea was to plant the
idea of the evolution process as a succession of emerging and resolved contradictions. As
anyone working one a real problem will know, however, often the design issue cannot be
focused on just one starting contradiction. The aim of this article is, therefore, to introduce
the concept of ‘conflict networks’, and then present a strategy to help make sense of such
networks.
For no other reason than it recently featured in a brief thread on the TRIZ email-list, we will
use the distinctive engine nacelle design on the new Boeing 747-8 as the basis for the
discussion here (Figure 1). As it happens, the design makes a good example due to the
strongly multi-dimensional design challenge faced by the engine manufacturer and
airframe designer.

Figure 1: Schematic Of New Boeing 747-8 Showing Scalloped Engine Bypass Ducts

The engine nacelle and mixer duct design challenge is a particularly significant challenge
since the bulk of the thrust produced by the engine is delivered through this component. It
is also a critical design driver in terms of overall aircraft weight – firstly due to the weight of
the component itself, but then also the fact that the wing structure has to be made stronger
to carry the weight of the engine; which in turn means the fuselage structure also needs to
be stronger to support the bigger wing. This is a vicious downward spiral as far as the
airframe manufacturer is concerned.
Looking to the engine itself (Figure 2), we may observe a close-up view of the duct
surrounding the engine. In simple terms, the big fan at the front of the engine delivers
compressed air to the center of the engine and the big duct around the engine. Most of the
air, in fact, passes along this big duct, from where it passes back out to atmosphere
through the scalloped duct illustrated in Figure 1. As it passes out of this duct, it delivers
the thrust that will drive the aircraft forward. In addition to its role in passing air from the
front of the engine to the back in as efficient a manner as possible, the duct must also
support all of the engine loads (typically around 6.5 tonnes for a 747 engine) with as little
structure as possible, and – in order to get as much air passed through as possible – with
the greatest possible size. The duct diameter in the latest generation engines is around
3m, presenting other challenges in terms of structural stability and manufacturability.
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Figure 2: Schematic Of Rolls-Royce Trent Engine

If we focus in on just the mixer duct of the engine and try to examine the conflicts faced by
the designer it very quickly becomes apparent that there are many trade-offs present in
the design. Figure 3 presents a crude representation of some of the main system-level
conflicts. This figure represents a first view of a ‘conflict network’. The basic idea behind
the network picture is not a new one. The first reference we can find to a similar concept
comes from the work of architect Christopher Alexander. Alexander’s work was started in
the mid 1960s (Reference 2). The basic idea behind the network is that we first identify the
attributes of the system that the designer has to consider when creating the design. Thus,
in this case we have things like area, length, efficiency, manufacturability, etc. What we do
next is to then explore how each pair of attributes in turn is related to one another. We
denote a positive correlation with a blue line, and a negative one with a red line. We can
describe the plotting of the conflict network by taking a simple example:

Figure 3: Simplified Conflict Network For Engine Mixer Duct
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If we examine the length of the duct, and think about the ideal value of this attribute, then,
providing nothing else gets worse, our ideal length is zero. The shorter the duct the better.
Having identified this ‘direction of better’ we can now examine the other attributes and see
whether a shorter duct improves or worsens those attributes. So, if we examine the
relationship between length and weight, we can see that a shorter duct will tend to reduce
the weight. Since reduced weight is also a good thing, then we can say that length and
weight are positively correlated. If, however, we next look at another attribute, say noise,
then the correlation becomes a negative one; the shorter the duct, the stronger the
likelihood that we will generate more noise. More noise is a bad thing, and so length and
noise are negatively correlated. So length and weight are joined with a blue line
representing a positive correlation, and length and noise are connected with a red line to
indicate a negative correlation. Negative correlations, obviously, then indicate the
presence of a conflict.
In addition to Alexander’s work, we can also obtain something like the conflict network
from a House Of Quality analysis. This too will highlight the positive and negative
correlations between different attributes. The main drawback of the QFD method,
however, is that it does not give any useful indication of the relationships between multiple
different attributes since it only allows us to view relationships between a pair of attributes.
Also it fails to describe the chain of conflicts present in the system. An example of a
conflict chain in this mixer duct case emerges when we examine the length attribute and
the overall efficiency of the engine. We could have shown a link saying that reducing
length has a positive correlation with engine efficiency. Far better, however, is constructing
the actual chain of connections between the two: reducing length corresponds to lower
friction losses, which in turn leads to lower pressure loss, which then leads to improved
overall efficiency. If we fail to represent these actual cause-effect chains, we are likely to
mis-represent the problem we are trying to solve.
Even though Figure 3 is simplified relative to the full sub-system level network we might
care to construct, it is already at a stage where we can see that there are a lot of
interacting attributes in the system; some negative and some positive. If the picture
doesn’t look complex enough, how about trying to replicate it on the Contradiction Matrix.
Figure 4 attempts this feat by mapping the attributes shown in Figure 3 onto the 2003
version of the Matrix and highlighting the various positive and negative attribute (i.e.
Improving or Worsening ‘Parameter’) correlations by colouring row-column intersections
blue or red.

Figure 4: Representation Of Mixer Duct Conflict Network On Contradiction Matrix

2006, DLMann, all rights reserved

Subscription 080:

So now the 64,000 dollar question is what should we do to begin unraveling the network
and designing a breakthrough solution?
Well, one way would be to simply look up all of the red boxes in the Figure 4 Matrix
picture, see what Inventive Principles emerge, and then apply those Principles to the
current design. This might get pretty boring, pretty quickly though, which is not so good.
Also, we are likely to get nearly all of the 40 Principles recommended to us, which kind of
makes the whole Matrix idea irrelevant. Here is a more systematic approach:
Step 1 of this approach says to identify the attributes that the designer is able to control.
Figure 5 highlights these attributes in blue. What this figure shows is that the designer has
control over things like area, length and strength (i.e. in that different materials may be
chosen), but attributes like weight emerge as a downstream consequence. What this
means is that, even though the designer may have a specific weight target in mind, the
weight of the system only emerges after the basic area, length, shape and material have
been specified. (This is yet another reason for drawing the network rather than a House of
Quality matrix.)

Figure 5: Conflict Network Showing Designer-Controlled Attributes

What Figure 5 highlights is the fact that the majority of the attributes under consideration
emerge after the designer has finished iterating the attributes that can be directly varied.
The blue-shaded attributes ought to be the ones that we focus on when we are looking to
see which conflicts in the network are more important than others (no surprise here that
the attributes under our control will tend to be the ones consistent with out previous
discussions on ‘Root Contradictions’ (e.g. Reference 3)).
Having picked these designable attributes, we can now start to examine the combinations
of red and blue links emerging from the attribute. As is nearly always the case, we can see
that each of these attributes has both positive and negative correlations to other attributes.
This means that we could formulate a Physical Contradiction for each one (e.g. we want
the length to be ‘long and short’ or the area to be ‘big and small’).
Or we could dig a little deeper. Figure 6 illustrates a screenshot from our forthcoming new
software. What we have done here is simply mapped the red and blue connections to the
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‘length’ attribute onto the ‘improving’ and ‘worsening’ sides of the Matrix. Thus we have a
red arrow to ‘noise’ and ‘mixing efficiency’ in the conflict network picture, meaning that we
would like to improve these attributes. We then have five arrows to the attributes positively
correlated to the length attribute. Having entered these red and blue network links as
improving and worsening parameters on the Matrix software, the bottom of the screenshot
then presents us with a ranked list of Inventive Principles that should be used to tackle this
combination of positive and negative attributes.

Figure 6: Screenshot of Matrix+ Software Showing How Multiple Improving And Worsening
Parameters Can Be Mapped Onto The Matrix

While it is certainly not the intention of this article to re-invent what has already been
invented, it is worth noting that the high priority given to Principle 3, Local Quality, and
Principle 17, Another Dimension for this length problem. When applied to the length
attribute (i.e. the one at the center of this look-up analysis) both of these Principles give
very strong leads to the scalloped design shown in the Boeing 747-8 sketch in Figure 1.
(Incidentally, the first recommendation, Asymmetry, Principle 4, is apparently not being
used by the 747-8 design team at the moment. We know – from one of our early 1990s
patents – that applying this Principle will have an additional beneficial effect on the overall
length conflict.)
Meanwhile, the main points of this article have been to introduce the concept of ‘conflict
networks’ and then a systematic process for managing the complexity present in the
network to work out what is more important than what, and what should we do about it.
We think the process is very reproducible, and delivers high value-to-effort ratio. Let us
know your experiences with the technique if you get a chance to try it.
References
1) Mann, D.L., ‘Contradiction Chains’, TRIZ Journal, January 2000.
2) Alexander, C., ‘Notes On The Synthesis Of Form’, Harvard University Press, 1972.
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48 Power Laws
And Their Relationship To The 40 Inventive Principles

An earlier e-zine article made connections between the so-called 36 Stratagems of
Ancient China and the TRIZ Inventive Principles (Reference 1). This month we take a
similar theme and compare the Principles with another well-known business ‘laws’ book.
‘Power – The 48 Laws’ (Reference 2) is a semi-serious (we hope!) attempt to combine
some of Sun Tzu’s Chinese strategies with Machiavellian leadership thinking. As with the
36 Stratagems article, our analysis is presented below in a Table containing a brief
description of each Power Law and then, where relevant, its corollary in the 40 Inventive
Principles. One of the aims of the article is to identify any new ideas present in the 48
Laws that are not covered by the 40 Principles.
A starting assumption is that the 48 Laws represent strategies that are not the norm. In
other words, ‘The Powerful’ by definition must be doing something different from those that
have no power. Our aim in this regard is to identify and model a conflict between what is
the norm and what Powerful people do. We make no attempt to judge the morality, ethics
or validity of any of the 48 Power Laws. Or the Inventive Principles. Here is the data part:

1

2

3

4

5

Law

Brief description

Never Outshine the
Master

Always make those above you feel comfortably
superior. In your desire to please or impress them,
do not go too far in displaying your talents or you
might accomplish the opposite – inspire fear and
insecurity. Make your masters appear more brilliant
than they are and you will attain the heights of power.
Be wary of friends as they will betray you more
quickly, because they are easily aroused to envy. But
hire a former enemy and he will be more loyal than a
friend, because he has more to prove. In fact, you
have more to fear from friends than from enemies. If
you have no enemies, find a way to make them.
Keep people off-balance and in the dark by never
revealing the purpose behind your actions. If they
have no clue what you are up to, they cannot prepare
a defense. Guide them far enough down the wrong
path, envelope them in enough smoke, and by the
time they realize your intentions, it will be too late.
When you are trying to impress people with words,
the more you say, the more common you appear, and
the less in control. Powerful people impress and
intimidate by saying less. The more you say, the
more likely you are to say something foolish.
Reputation is the cornerstone of power. Through
reputation alone you can intimidate and win; once you
slip, however, you are vulnerable, and will be
attacked on all sides. Make your reputation
unassailable. Always be alert to potential attacks and
thwart them before they happen. Meanwhile, learn to
destroy your enemies by opening holes in their own
reputations. Then stand aside and let public opinion
hang them.

Never put too Much
Trust in Friends, Learn
how to use Enemies

Conceal your Intentions

Always Say Less than
Necessary

So Much Depends on
Reputation – Guard it
with your Life
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6

7

8

9

Court Attention at all
Cost

Get others to do the
Work for you, but Always
Take the Credit

Make other People come
to you – use Bait if
Necessary
Win through your
Actions, Never through
Argument

10 Infection: Avoid the
Unhappy and Unlucky

11 Learn to Keep People
Dependent on You

12 Use Selective Honesty
and Generosity to
Disarm your Victim

13 When Asking for Help,
Appeal to People’s SelfInterest, Never to their
Mercy or Gratitude
14 Pose as a Friend, Work
as a Spy

15 Crush your Enemy
Totally

Everything is judged by its appearance; what is
unseen counts for nothing. Never let yourself get lost
in the crowd, then, or buried in oblivion. Stand out.
Be conspicuous, at all cost. Make yourself a magnet
of attention by appearing larger, more colorful, more
mysterious, than the bland and timid masses.
Use the wisdom, knowledge, and legwork of other
people to further your own cause. Not only will such
assistance save you valuable time and energy, it will
give you a godlike aura of efficiency and speed. In
the end your helpers will be forgotten and you will be
remembered. Never do yourself what others can do
for you.
When you force the other person to act, you are the
one in control. It is always better to make your
opponent come to you, abandoning his own plans in
the process. Lure him with fabulous gains – then
attack. You hold the cards.
Any momentary triumph you think gained through
argument is really a Pyrrhic victory: The resentment
and ill will you stir up is stronger and lasts longer than
any momentary change of opinion. It is much more
powerful to get others to agree with you through your
actions, without saying a word.
You can die from someone else’s misery – emotional
states are as infectious as disease. You may feel you
are helping the drowning man but you are only
precipitating your own disaster. The unfortunate
sometimes draw misfortune on themselves; they will
also draw it on you. Associate with the happy and
fortunate instead.
To maintain your independence you must always be
needed and wanted. The more you are relied on, the
more freedom you have. Make people depend on
you for their happiness and prosperity and you have
nothing to fear. Never teach them enough so that
they can do without you.
One sincere and honest move will cover over dozens
of dishonest ones. Open-hearted gestures of honesty
and generosity bring down the guard of even the
most suspicious people. Once your selective honesty
opens a hole in their armor, you can deceive and
manipulate them at will. A timely gift – a Trojan horse
– will serve the same purpose.
If you need to turn to an ally for help, do not bother to
remind him of your past assistance and good deeds.
He will find a way to ignore you. Instead, uncover
something in your request, or in your alliance with
him, that will benefit him, and emphasize it out of all
proportion. He will respond enthusiastically when he
sees something to be gained for himself.
Knowing about your rival is critical. Use spies to
gather valuable information that will keep you a step
ahead. Better still: Play the spy yourself. In polite
social encounters, learn to probe. Ask indirect
questions to get people to reveal their weaknesses
and intentions.
All great leaders since Moses have known that a
feared enemy must be crushed completely. If one
ember is left alight, no matter how dimly it smolders, a
fire will eventually break out. More is lost through
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16 Use Absence to
Increase Respect and
Honor

17 Keep Others in
Suspended Terror:
Cultivate an Air of
Unpredictability
18 Do Not Build Fortresses
to Protect Yourself –
Isolation is Dangerous

19 Know Who You’re
Dealing with – Do Not
Offend the Wrong
Person

20 Do Not Commit to
Anyone

21 Play a Sucker to Catch a
Sucker – Seem Dumber
than your Mark
22 Use the Surrender
Tactic: Transform
Weakness into Power

23 Concentrate Your
Forces

24 Play the Perfect Courtier

stopping halfway than through total annihilation: The
enemy will recover, and will seek revenge. Crush
him, not only in body but in spirit.
Too much circulation makes the price go down: The
more you are seen and heard from, the more
common you appear. If you are already established
in a group, temporary withdrawal from it will make you
more talked about, even more admired. You must
learn when to leave. Create value through scarcity.
Humans are creatures of habit with an insatiable
need to see familiarity in other people’s actions. Your
predictability gives them a sense of control. Turn the
tables and be deliberately unpredictable. Behavior
that seems to have no consistency or purpose will
keep others off-balance, and they will wear
themselves out trying to explain your moves.
The world is dangerous and enemies are everywhere
and so everyone has to protect themselves. A
fortress seems the safest. But isolation exposes you
to more dangers than it protects you from – it cuts
you off from valuable information, it makes you
conspicuous and an easy target. Better to circulate
among people find allies, mingle. You are shielded
from your enemies by the crowd.
There are many different kinds of people in the world,
and you can never assume that everyone will react to
your strategies in the same way. Deceive or
outmaneuver some people and they will spend the
rest of their lives seeking revenge. They are wolves
in lambs’ clothing. Choose your victims and
opponents carefully and never offend or deceive the
wrong person.
It is the fool who always rushes to take sides. Do not
commit to any side or cause but yourself. By
maintaining your independence, you become the
master of others – playing people against one
another, making them pursue you.
No one likes feeling stupider than the next person.
The trick is to make your victims feel smart. Not just
smart, but smarter than you are. Once convinced of
this, they will never suspect that you may have
ulterior motives.
When you are weaker, never fight for honor’s sake;
choose surrender instead. Surrender gives you time
to recover, time to torment and irritate your
conqueror, time to wait for his power to wane. Do not
give him the satisfaction of fighting and defeating you
– surrender first. By turning the other check you
infuriate and unsettle him. Make surrender a tool of
power.
Conserve your forces and energies by keeping them
concentrated at their strongest point. You gain more
by finding a rich mine and mining it deeper, than by
flitting from one shallow mine to another – intensity
defeats extensity every time. When looking for
sources of power to elevate you, find the one key
patron, the fat cow who will give you milk for a long
time to come.
The rule of Court Politics: avoid ostentation; practice
nonchalance; be frugal with flattery; arrange to be
noticed; alter your style to suit the person you are
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25 Re-Create Yourself

26 Keep Your Hands Clean

27 Play on People’s Need
to Believe to Create a
Cult-like Following

28 Enter Action with
Boldness

29 Plan All the Way to the
End

30 Make your
Accomplishments Seem
Effortless

31 Control the Options: Get
Others to Play with the
Cards you Deal

32 Play to People’s
Fantasies

dealing with; don’t bear bad news; never affect
intimacy with a superior; never criticize a superior
directly; don’t ask for favours; don’t joke about
appearances; don’t be cynical; be self-observant;
master your emotions; fit the spirit of the times; be a
source of pleasure
Do not accept the roles that society foists on you.
Re-create yourself by forging a new identity, one that
commands attention and never bores the audience.
Be the master of your own image rather than letting
others define if for you. Incorporate dramatic devices
into your public gestures and actions – your power
will be enhanced and your character will seem larger
than life.
You must seem a paragon of civility and efficiency:
Your hands are never soiled by mistakes and nasty
deeds. Maintain such a spotless appearance by
using others as scapegoats and cat’s-paws to
disguise your involvement.
People have an overwhelming desire to believe in
something. Become the focal point of such desire by
offering them a cause, a new faith to follow. Keep
your words vague but full of promise; emphasize
enthusiasm over rationality and clear thinking. Give
your new disciples rituals to perform, ask them to
make sacrifices on your behalf. In the absence of
organized religion and grand causes, your new belief
system will bring you untold power.
If you are unsure of a course of action, do not attempt
it. Your doubts and hesitations will infect your
execution. Timidity is dangerous: Better to enter with
boldness. Any mistakes you commit through audacity
are easily corrected with more audacity. Everyone
admires the bold; no one honors the timid.
The ending is everything. Plan all the way to it, taking
into account all the possible consequences,
obstacles, and twists of fortune that might reverse
your hard work and give the glory to others. By
planning to the end you will not be overwhelmed by
circumstances and you will know when to stop.
Gently guide fortune and help determine the future by
thinking far ahead.
Your actions must seem natural and executed with
ease. All the toil and practice that go into them, and
also all the clever tricks, must be concealed. When
you act, act effortlessly, as if you could do much
more. Avoid the temptation of revealing how hard
you work – it only raises questions. Teach no one
your tricks or they will be used against you.
The best deceptions are the ones that seem to give
the other person a choice: Your victims feel they are
in control, but are actually your puppets. Give people
options that come out in your favor whichever one
they choose. Force them to make choices between
the lesser of two evils, both of which serve your
purpose. Put them on the horns of a dilemma: They
are gored wherever they turn.
The truth is often avoided because it is ugly and
unpleasant. Never appeal to truth and reality unless
you are prepared for the anger that comes for
disenchantment. Life is so harsh and distressing that
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33 Discover Each Man’s
Thumbscrew

34 Be Royal in your Own
Fashion: Act like a King
to be Treated like one

35 Master the Art of Timing

36 Disdain Things you
cannot have: Ignoring
them is the best
Revenge

37 Create Compelling
Spectacles

38 Think as you like but
Behave like others

39 Stir up Waters to Catch
Fish

40 Despise the Free Lunch

people who can manufacture romance or conjure up
fantasy are like oases in the desert: Everyone flocks
to them. There is great power in tapping into the
fantasies of the masses.
Everyone has a weakness, a gap in the castle wall.
That weakness is usually an insecurity, an
uncontrollable emotion or need; it can also be a small
secret pleasure. Either way, once found, it is a
thumbscrew you can turn to your advantage.
The way you carry yourself will often determine how
you are treated; In the long run, appearing vulgar or
common will make people disrespect you. For a king
respects himself and inspires the same sentiment in
others. By acting regally and confident of your
powers, you make yourself seem destined to wear a
crown.
Never seem to be in a hurry – hurrying betrays a lack
of control over yourself, and over time. Always seem
patient, as if you know that everything will come to
you eventually. Become a detective of the right
moment; sniff out the spirit of the times, the trends
that will carry you to power. Learn to stand back
when the time is not yet ripe, and to strike fiercely
when it has reached fruition.
By acknowledging a petty problem you give it
existence and credibility. The more attention you pay
an enemy, the stronger you make him; and a small
mistake is often made worse and more visible when
you try to fix it. It is sometimes best to leave things
alone. If there is something you want but cannot
have, show contempt for it. The less interest you
reveal, the more superior you seem.
Striking imagery and grand symbolic gestures create
the aura of power – everyone responds to them.
Stage spectacles for those around you, then full of
arresting visuals and radiant symbols that heighten
your presence. Dazzled by appearances, no one will
notice what you are really doing.
If you make a show of going against the times,
flaunting your unconventional ideas and unorthodox
ways, people will think that you only want attention
and that you look down upon them. They will find a
way to punish you for making them feel inferior. It is
far safer to blend in and nurture the common touch.
Share your originality only with tolerant friends and
those who are sure to appreciate your uniqueness.
Anger and emotion are strategically
counterproductive. You must always stay calm and
objective. But if you can make your enemies angry
while staying calm yourself, you gain a decided
advantage. Put your enemies off-balance: Find the
chink in their vanity through which you can rattle them
and you hold the strings.
What is offered for free is dangerous – it usually
involves either a trick or a hidden obligation. What
has worth is worth paying for. By paying your own
way you stay clear of gratitude, guilt, and deceit. It is
also often wise to pay the full price – there are no
corners to be cut with excellence. Be lavish with your
money and keep it circulating, for generosity is a sign
and a magnet for power.
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41 Avoid Stepping into a
Great Man’s Shoes

42 Strike the Shepherd and
the Sheep will Scatter

43 Work on the Hearts and
Minds of Others

44 Disarm and Infuriate with
the Mirror Effect

45 Preach the Need for
Change, but Never
Reform too much at
Once

46 Never appear too
Perfect

47 Do not go Past the Mark
you Aimed for; In
Victory, Learn when to
Stop
48 Assume Formlessness

What happens first always appears better and more
original than what comes after. If you succeed a
great man or have a famous parent, you will have to
accomplish double their achievements to outshine
them. Do not get lost in their shadow, or stuck in a
past not of your own making: Establish your own
name and identity by changing course. Slay the
overbearing father, disparage his legacy, and gain
power by shining in your own way.
Trouble can often be traced to a single strong
individual – the stirrer, the arrogant underling, the
poisoned of goodwill. If you allow such people room
to operate, others will succumb to their influence. Do
not wait for the troubles they cause to multiply, do not
try to negotiate with them – they are irredeemable.
Neutralize their influence by isolating or banishing
them. Strike at the source of the trouble and the
sheep will scatter.
Coercion creates a reaction that will eventually work
against you. You must seduce others into wanting to
move in your direction. A person you have seduced
becomes your loyal pawn. And the way to seduce
others is to operate on their individual psychologies
and weaknesses. Soften up the resistant by working
on their emotions, playing on what they hold dear and
what they fear. Ignore the hearts and minds of others
and they will grow to hate you.
The mirror reflects reality, but it is also the perfect tool
for deception: When you mirror your enemies, doing
exactly as they do, they cannot figure out your
strategy. The Mirror Effect mocks and humiliates
them, making them overreact. By holding up a mirror
to their psyches, you seduce them with the illusion
that you share their values; by holding up a mirror to
their actions, you teach them a lesson. Few can
resist the power of Mirror Effect.
Everyone understands the need for change in the
abstract, but on the day-to-day level people are
creatures of habit. Too much innovation is traumatic,
and will lead to revolt. If you are new to a position of
power, or an outsider trying to build a power base,
make a show of respecting the old way of doing
things. If change is necessary, make it feel like a
gentle improvement on the past.
Appearing better than others is always dangerous,
but most dangerous of all is to appear to have no
faults or weaknesses. Envy creates silent enemies.
It is smart to occasionally display defects, and admit
to harmless vices, in order to deflect envy and appear
more human and approachable. Only gods and the
dead can seem perfect with impunity.
The moment of victory is often the moment of
greatest peril. In the heat of victory, arrogance and
overconfidence can push you past the goal you had
aimed for, and by going too far, you make more
enemies than you defeat. Do not allow success to go
to your head. Set a goal and stop when you reach it.
By taking a shape, by having a visible plan, you open
yourself to attack. Instead of taking a form for your
enemy to grasp, keep yourself adaptable and on the
move. Accept the fact that nothing is certain and no
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law is fixed. The best way to protect yourself is to be
as fluid and formless as water; never bet on stability
or lasting order. Everything changes.
Table 1: Connection Between 48 Power Laws And Inventive Principles

So, as with the 36 Stratagems, there is no entry in the right-hand column of this table that
doesn’t correspond to at least one of the Inventive Principles. i.e. there is no strategy in
the 48 Power Laws that adds anything new to what is already present in TRIZ. Scanning
through the column we may observe the frequent appearance of Principle 13 – in fact it
appears 28 times – which gives a strong clue that the Powerful tend to do things The
Other Way Around to prevailing norms.
Table 2 summarizes the frequency with which the other Inventive Principles feature in the
48 Power Laws:
Frequency
28 times
4 times
3 times
2 times
1 time

Inventive Principle
13
2, 19, 38
3, 10
1, 15
16, 17, 20, 21, 24, 26, 27, 28, 29, 33, 35, 37

Table 2: Frequency Of Occurrence Of Inventive Principles In 48 Power Laws

What appears most surprising about this list is that so many of the 40 Principles can be
observed in the Power Laws. 20 of the 40 Principles can be seen in some form or other.
Included in this 20 are some Principles – like 20 (Continuity Of Useful Action), 16 (Slightly
Less, Slightly More – albeit in inverted form) and 29 (Fluid) – that occur relatively
infrequently in the management arena. Also encouraging, aside from the excessive
frequency of Principle 13 is the lack of repetition of the other Principles.
I guess, then, in summary, what this leaves us with is first and foremost the thought that
the 40 Principle structure passes yet another validity test. For those interested in power, it
also leaves open the possibility that the 20 Inventive Principles not featured in the 48
Power Laws offer the potential to deliver additional power generating strategies. The
prospect is both enticing and somewhat worrying in the wrong kind of hands. Over to
you… We accept no responsibility, etc.
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Not So Funny – The British Railway ‘System’
Anyone that has had the mis-fortune to spend time on the British Rail way system will
know that it offers a gracious blend of expensive, uncomfortable and late. Almost, surely
not coincidentally, the polar opposite of free, perfect and now.
On our most recent adventures on the network, it seems that the staff have been through
some kind of customer-care training. The major innovation from a couple of year’s ago
was to start calling ‘passengers’ ‘customers’. Last year’s innovation was apologizing over
the tannoy system when things started going wrong.
Here’s an actual sequence of messages from a recent journey between London and
Swindon:
19.05
“We apologise for the late departure of this train. This was due to the late arrival of the
incoming train. This train is now running approximately ten minutes late.”
19.15
“As you may have noticed, we are not making our normal progress. We are informed that
there has been a signaling failure on this stretch of the line. We anticipate resuming our
journey in approximately 5 minutes time. The train is now running fifteen minutes late. We
apologise for any inconvenience this might cause customers.”
19.45
“Once we are allowed to enter the station, this train will shortly be arriving at Reading. This
train is running approximately twenty minutes late due to a late departure from
Paddington, a signal failure and the late departure of the train now occupying our place on
the platform at Reading. We apologise for any inconvenience this might cause customers.”
20.00
“A warm welcome to customers joining us at Reading. This is the 19.30 service. We are
running approximately twenty five minutes late. This is due to late departure of the train
from Paddington, a signal failure outside Paddington, and a delay in being allowed to enter
the station at Reading. Our progress is currently slower than normal because we are
presently running behind a goods train. Next stop will be Didcot Parkway.
20.40
“A warm welcome to customers joining us at Didcot Parkway. This is the 19.50 service.
We are running approximately forty five minutes late. This is due to late departure of the
train from Paddington, a signal failure outside Paddington, a delay in entering the station
at Reading, slow progress behind a goods train and, a few minutes ago by a points failure
at Didcot. Next stop will be Swindon. Swindon the next stop.
20.55
“Customers may be aware that the train is currently stationary. The driver is presently
investigating the cause of a red signal ahead. We apologise for any inconvenience caused
by this latest delay.”
21.05
“We are still stationary. We understand that there is a disturbance on the line ahead. We
are doing all we can to resolve this problem.”
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21.20
“We are pleased to announce that the train is now moving again. A warm welcome again
to customers joining us at Didcot Parkway. This is the 19.50 service to Weston-SuperMare, calling at Swindon, Chippenham, Bath Spa, Bristol Temple-Meads and WestonSuper-Mare. We are presently running eighty minutes behind schedule. This is due to a
late departure from Paddington, a signal failure, problems at Reading station, slow running
behind a goods train and an obstruction on the line just after Didcot. We apologise for any
inconvenience caused by the late running of this service.”
21.40
“The next station will be Swindon. Change here for Oxford. Customers alighting at
Swindon, please remember to take all of your belongings with you. This train is running
approximately 90 minutes late. We apologise”….etc, etc.

“We recommend taking a car, sir. The road is over there.”
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Patent of the Month - Laser Cutting Method
Patent of the month this month is US6,980,571 awarded to LPL Systems Inc of Mountain
View, California on December 27. The invention relates to improvements to laser cutting
methods. From the invention background:
Laser cutting (also called "laser milling", "laser etching", or "laser machining") of materials is well
known. Typically, a laser beam is directed at the material to be cut until the material is melted and
then blown out of the melt zone by a high pressure assist gas, thereby leaving an open space
(commonly called a kerf). One problem with laser cutting systems is that after the laser cutting has
removed the unwanted material, the material left adjacent to the kerf has suffered thermal stress,
has melted near the edges and often has fused in such a way as to create possible stress.
Thermal stress results when additional heat, beyond what is necessary to form the kerf, melts
additional material along the edge of the kerf. This additional material typically recasts (i.e.
"reforms") along the edge of the kerf. Accordingly, a process and system are needed which will
reduce the thermal stress and minimize or eliminate the stress points and fused material
associated with the remaining material near the kerf.

We see here a conflict between a desire to reduce stresses and our need to supply
enough energy to make the desired laser cut. We might model this problem in the
Contradiction Matrix as follows:

The strategy used by the inventors mimics the Matrix recommendations very accurately. In
the first instance, is a need to understand the fundamentals of the stress problem. In this
regard the inventors have zoomed-in to look at the time profile of the laser:
In the work leading to this invention, it was recognized that one of the causes for thermal stress on
the remaining material is the fact that laser cutting is done using pulses. Typically, these pulses
are not stable in the sense that a charge builds in the lasing material and ultimately a laser output
pulse is produced which then decays...

As shown in the top portion of the figure, the conventional laser pulse (‘with tail’) is
relatively symmetrical in that it has a ramp-up and then a ramp-down period. In the
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invention solution (the middle image) it is possible to see that the ramp-down ‘tail’ of the
pulse has been eliminated. The inventors have determined that eliminating this tail is what
is required to solve the stress problem.
This seems to be one of those instances where once we understand the problem the
solution becomes relatively simple to achieve. Thus the recognition that a symmetrical
pulse needs to be made asymmetrical represents the main inventive step. It is
encouraging to see that the Matrix gives a direct link to Principle 4, Asymmetry. Whether
we would have made the ‘asymmetrical pulse’ connection ourselves depends on our
ability to use the Principle to its best effect. That means asking the question ‘is there
anything (else) in this system that I can make asymmetrical?’ and remembering that it is
not just physical objects but also temporal and interfacial aspects that can be symmetrical.
Having identified a problem solution direction involving asymmetry, the remainder of the
invention emerges through means of creating the revised profile. The inventors do this by:
In one embodiment, a pump source of light is provided adjacent a laser material (this is the bottom
portion of the above graph). The pump source is pulsed to provide energy to the laser material
which, when energized sufficiently, produces an output pulse of coherent light. The coherent light
is passed through a transmission mechanism, typically a Bragg cell, which serves as an acoustooptic switch, which, when switched, will suppress the Q of the resonator. The laser pulse which
has passed through the transmission medium is then sent to the material being etched. At the end
of the laser pulse, an RF field is applied to the Bragg cell (the Bragg cell is basically a quartz
crystal with a transducer on one side which propagates an acoustic wave through the Bragg cell to
change the index of refraction) to switch (i.e. lower) the Q of the resonator to thereby abruptly shut
off the laser pulse and thus terminate the fluorescent decay portion of the pulse thereby preventing
this tail portion of the laser output pulse from heating the material being milled. As a result, the
thermal stress associated with the prior art laser milling process is substantially reduced or
eliminated.

What we have here, then, is the introduction of an intermediary light source (Principle 24),
as a means of co-ordinating the laser pulse (Principle 10).
The inventors claim an increase in cutting performance of 200 to 300% as a result of the
invention. The main point of the invention as far as those of us outside the world of laser
cutting is concerned, however, is a reminder that when we are using ‘fields’ (i.e. the laser
in this case), there are still many evolution opportunities. Not only in moving from a
continuous to a pulsed field, but also evolving the profile of the pulse to suit the prevailing
functional needs. As with physical symmetry, a symmetrical pulse is very unlikely to be
optimal.
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Best of the Month – The Complexity Of Cooperation
A slightly more heavy read this month. ‘The Complexity of Cooperation’ is a 1997 book by
renowned complexity theory author, Robert Axelrod.

The book presents a collection of seven essays. Each seeks to build on Axelrod’s earlier
work on game theory, and in particular the complexities of 2-person interactions. The main
extension involves the shift from 2-person to multi-person game theory. Taken together,
the book is intended to serve as an introductory text on complexity theory and computer
modelling in the social sciences. Each of the seven essays moves beyond the basic
paradigm of the 2-person "Prisoner's Dilemma" to study a rich set of issues, including how
to cope with errors in perception or implementation, how norms emerge, and how political
actors and regions of shared culture can develop. They use the shared methodology of
agent-based modelling, a technique that specifies the rules of interaction between
individuals and uses computer simulation to discover emergent properties of the social
system.
Although certainly not a ‘holiday read’ (for most people!), we think some of the lessons to
be drawn from the book form an essential part in helping to understand the working (and
failure to work) of any complex system, but especially business systems. If you want to
see clear examples of how apparently small shifts in the DNA of a collection of people can
result in some enormous changes in output, then here is a great place to start.
(See also Axelrod’s more recent book – ‘The Evolution of Cooperation’ if you want a
slightly less academic version of the story.)
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Investments – Lithium-Sulphur Batteries
Energy storage continues to be the limiting factor in a wide variety of electrical
applications. The race for higher and higher energy density has been going on since the
first battery, and has seen the evolution of several different technology generations:

The current lithium-ion batteries look set to be superceded by the new generation of
lithium-sulphur batteries. At least they do if some of the difficult technical challenges in
lithium-sulphur can be overcome. Amongst several potential key players in the lithium
sulphur arena is Oxis Energy Ltd in the UK. What is particularly interesting about Oxis is
the approach they have taken to solving some of the problems involved in getting the
sulphur in this new family of batteries to behave in the most appropriate manner. Who
else, they asked, might know about sulphur electro-chemistry? Answer: the Russian oil
and gas industry. Because Russian oil reserves are very sulphur-rich, the industry has had
to develop a sophisticated understanding of the sulphur behaviour. In their case, they want
to get the sulphur out of the oil. In the Oxis case, it is to get the sulphur to deliver the
maximum possible charge capacity. Net result; the company has linked with the Ufa
Institute of Organic Chemistry to solve some of the key battery problems, and now looks
like it has successfully developed working prototypes and significant new intellectual
property. Given that the high-performance battery market is currently valued at £1.3B and
is growing at 20% p.a. this looks like a good time to get involved.
Not only does lithium-sulphur offer the prospect of a 2 or 3 times improvement in energy
density, but it also presents a number of other fundamental benefits over lithium-ion:
The lithium sulphur battery results from a unique merging of sulphur and lithium
chemistries. The high electrochemical potential of lithium is combined with sulphur (Li-S)
to attain superior rechargeable performance. Battery energy is stored and released when
sulphur and lithium atoms are combined or separated. Sulphur offers higher charge
capacity per gram than other cathode materials and provides a liquid cathode capable of
delivering the high current densities needed in power tools and electric vehicles.
Battery costs are driven primarily by the material content and yield. As sulphur is much
less expensive than the typical components of other battery systems, the Li-S technology
starts with a lower material cost than lithium-ion or lithium-polymer batteries. To further
reduce costs of Li-S batteries, thin film deposition techniques can be used for 75% of the
cell components, resulting in less electrochemically inert material per cell.
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A unique feature of Li-S technology is its liquid cathode. This provides exceptionally fast
transfer of charge and offers two benefits. First, a wide range of power delivery can be
accommodated. When a surge of power is required, as in power tools or vehicle
acceleration, the liquid cathode provides a rapid flow of energy. Second, low temperature
operation has less effect on energy availability. The liquid cathode's high-energy transfer
rate provides at least 65% of ambient temperature rated capacity at temperatures as low
as -40°C. Although consumer electronics are rarely exposed to these temperatures, this is
important in in vehicles andmilitary electronics. In addition, no heavy metals are used, and
therefore Li-S technology has low environmental impact.
In addition to much higher gravimetric energy density, this unique chemistry has an
inherent overcharge protection mechanism providing an additional layer of safety to the
cells. For high power applications in power tools and appliances, Li-S is nearly the same
as nickel cadmium and nickel metal hydride in its rate capability, but having only one-third
to one-fourth the weight.
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Biology – Boxfish (Ostracion cubicus)

Our thanks go to Genady Filkovsky from the Anti-TRIZ Journal for this month’s entry from
the natural world. As is often the case, ATJ has few qualms about mis-representing the
facts in order to make a joke. In his article (Reference 1), Filkovsky cites the boxfish as an
example of a natural system evolving in directions other than those suggested by the
Inventive Principles. So, in his bizarre world the boxfish, being a ‘box’, is an example of
‘un-spheroidaility’ (Principle 14) and ‘un-local-quality’ (Principle 3) – where Filkovsky says
‘the successful structure is highly uniformed’ (sic).
Once the belly-laughing is over, however, we might begin to see that the boxfish has
evolved some extremely elegant features that have nothing at all to do with Filkovsky’s
witty diagnosis. Reference 2 offers a very nice overview of the boxfish’s elegant design
solution:
“Boxfishes get their name from the rectangular (or sometimes five-sided) shell of bony armor on
the front two-thirds of their bodies. The eyes, mouth, and fins poke through holes in the covering,
but otherwise the fish’s body surface is an uninterrupted mosaic of hexagonal tiles of bone.
“The edges of the bony box act as keels, running nearly the entire length of the fish. Like its
relative the puffer fish, the boxfish propels itself by waving its dorsal fin (on top of its body) and its
anal fin (on the bottom), and it steers primarily with its pectoral fins and tail fin. Both dorsal and
anal fins are situated well to the rear of the fish.
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“I assumed the hydrodynamic properties of a boxfish were comparable to those of a square compact
car or an SUV—a vehicle that’s good for carrying loads, with neither speed nor agility. But Ian K.
Bartol, a biologist at Old Dominion University in Norfolk, Virginia, and a multidisciplinary team of
investigators have proved, once again, the limits of intuition. First, they point out, far from being
slowpokes, boxfishes can scoot over a reef at six body lengths per second—an impressive speed by
any standard. Moreover, Bartol and company managed to visualize the flow of water around a
boxfish by placing neutrally buoyant beads in the water and filming the beads as they swept past
plastic models of the fish. They found, with their models, that the drag of the boxfish is surprisingly
low, as expressed by a dimensionless quantity known as its drag coefficient. The drag coefficient of
the boxfish is just 0.2, which is comparable to some streamlined airfoils, and falls well below 1.5,
the drag coefficient of a flat-faced box.
“At first glance, those hydrodynamic properties are puzzling. The dorsal and anal fins, which push
the fish along, are way off the central axis of its body, yet the animal swims a straight path without
rocking up and down. That would seem to require either perfect coordination of two fins of widely
differing shape and size, or a trick that somehow imparts stability to the fish without slowing it
down.
“Bartol and his colleagues found that the secret to the dynamic stability of the boxfish lies in the
keels that form the edges of the box. The keels set up strong spiral vortices of water that flow along
the keels, hugging close to the surface of the fish and intensifying at the rear end. When the fish
tilts nose-up, the vortices develop above the keels; when it tilts down, the vortices form below the
keels:

“The pressure of the water in these swirling vortices is lower than it is in the undisturbed fluid
around the fish. Hence as the nose tilts up, a low-pressure vortex above the keels tends to pull the
body upward, leveling it. Similarly, as the nose goes down, the vortices below the keels tend to
counteract the upward tilt of the tail end. The pectoral fins, furthermore, are well placed to interrupt
or adjust the vortices, and those fins can also act to stabilize the body or propel the fish into a
speedy turn.
“The beauty of the fish’s solution to the problem of propulsion and stabilization is that the
functioning of the keels is entirely passive. In other words, it requires no active control from the
fish. The vortices automatically stabilize a motion that might otherwise lead to very inefficient head
bobbing. Not only is little energy required of the fish, but there are also no complex neural circuits
needed for control; a clever set of immovable strakes, shaping the body from stem to stern, lets
geometry, and fluid dynamics, do all the work “for free.”
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So, far from ‘the successful structure is highly uniformed’ (sic, again), what we can actually
see here is that the boxfish has evolved its sophisticated keel structure and in so doing
has made a very specific use of Principle 3, Local Quality. We can also see from the
cross-sectional views of the fish that far from using ‘un-spheroidality’, it has switched from
a convex-curved profile to a concave-curved profile in order to permit control of the
vortices created by the keels.
The boxfish has evolved these structures in order to basically achieve low drag and high
maneuverability without the need for a complex control system. Let’s see what the
Contradiction Matrix has to say about this conflict:

Very encouragingly, we see the Matrix recommending both of the main strategies
deployed by the boxfish – namely Principle 3, Local Quality, and Principle 13, The Other
Way Around (i.e. going from convex to concave curvature in this case). The strong
showing of Principle 25 also correlates well with the high-level solution evolved on the
boxfish – namely ‘get the system to solve the problem by itself’.
As mentioned in Filkovsky’s article, the boxfish shape has been somewhat mimicked in a
recent Mercedes Benz ‘bionic’ concept car. Although the car doesn’t quite have the same
3D maneuvering requirements as the boxfish (hopefully!), we can see striking use of the
same keel idea in the shape of the car as a means of reducing the drag coefficient to what
appears to be a very impressive level.
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Short Thort –
Samsung was the 6th biggest patenter in the US during 2005. They averaged just under 40
granted patents per week over the course of the year, and currently have just under
10,000 applications passing through the examination process.

News
Not much to report this month, except that the British end of Systematic Innovation ate far
too much over the holiday period and, in between mouthfuls of cake, worked on putting
the final final touches to the TRIZ for Software book. Oh, and moved a very large quantity
of books into the new office.

HOSI Mugs
To celebrate the opening of our new offices in the UK, we are launching a limited edition
series of Hands-On Systematic Innovation and 40 Inventive Principles mugs. Fashioned
from the highest quality porcelain by the UK’s leading chinaware company, the mugs will
make a great addition to any office. Go the whole hog and get both the technical and
business versions of the mug. You know it makes sense.
Matrix2003 Poster
Following several requests, we are currently putting together a poster version of Matrix
2003. Hopefully, the poster will be available in several languages. Details coming soon on
the Products page of the website.
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