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CCO 
(Chief Contradictions Officer) 

  
 

 
 
Modern-day organizations typically comprise a variety of different C-level leaders (CEO, 
CFO, COO,CIO, CTO, etc), but there is none so far as we know that possess what might 
just turn out to be the most important of all. The position of Chief Contradiction Officer, 
then, is we think central to the rapidly growing problem of complexity management inside 
organizations. This article is about beginning the process of defining the CCO role and 
why we think filling the position will soon become a critical success factor in any 
organization – large or small. 
 

To our mind, the primary function of c-level people is to lead their part of the organization. 
This is ‘lead’ as in distinct from ‘manage’. In the words of Stephen Covey the difference is 
that between the manager charged with getting the organization through the jungle, and 
the leader charged with the role of knowing when to cry ‘wrong jungle’. 
 

Manager Leader  
 

Figure 1: Managers And Leaders  
 

That ‘wrong jungle’ cry can only sensibly come when c-level leaders are able to lift 
themselves above the jungle and see a bigger picture view of the world. The main problem 
with this bigger picture is that, particularly in this rapidly globalizing world, there is so much 
stuff it is very tempting to apply filters to take out the clutter. In the final analysis, we are all 
forced to apply some kind of filters otherwise we would quickly be paralysed by 
complexity. 
 

Our proposal is that, currently, organizations tend to filter out the wrong kind of 
information. One of the most common filters to be applied is the elimination of information 
coming from other industries. The implicit assumption is that something happening in 
pharmaceuticals has nothing to do with what you’re doing in semi-conductors. This filter is 
most likely the underlying reason why 99% of businesses go out of business not to current 
competitors but to intruders from other industries. 
 

The ‘right’ filters to apply are the filters that take out the continuous, incremental shifts that 
take place every day within and around organizations. ‘Continuous improvement’ is 
essential to just about any company, but it is fundamentally a ‘get through today’s jungle 
better’ task, and therefore not something that c-level people should be drawn into. What c-
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level people should be looking for are discontinuities. Or, put another way, contradictions. 
Hence ‘Chief Contradiction Officer’.    
 

One of the great beauties of applying such a discontinuity filter is that it allows massive 
amounts of ‘optimization’-related information to be justifiably put aside because it has zero 
relevance to answering the ‘wrong jungle’ leadership issue. 
 

We think that the CCO role can be divided into five main areas; four involving the search 
for contradictions, and the fifth associated with devising the most appropriate strategies for 
matching and resolving the contradictions found. The five parts are illustrated in Figure 2: 
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Figure 2: CCO Map Of The World  

 
Let’s looks at each of the five parts of the picture in turn from the contextual perspective of 
the CCO: 
 

External/Singular (IT) – this is the world of the products and services currently provided 
by the organization. Function Databases, The Voice Of The Product and the Evolution 
Potential concept are the primary tools of the CCO in mapping the contradictions in this 
world. In essence, rather than identifying the explicit contradictions that may be present in 
the products and services, the CCO overview task is more about identifying the known 
discontinuous jumps that they haven’t made yet. On a component-by-component, product-
by-product basis the CCO should have a clear picture of where the untapped potential is 
and how much still remains for the technology of  the company, their current competition 
and non-competitors delivering the same function.  
 

External/Plural (ITS) – this is the world of customers and society at large. Market and 
social trends are the primary tools of the CCO in this domain, and the primary task is to 
identify the discontinuities produced by the shifts in and interactions between these trends. 
These discontinuities essentially form the innovation opportunities that lay ahead of the 
company as well as the things that will eventually serve to kill the current range of 
products and services – either due to disappearing markets or evolution directions that will 
favour a current or future competitor. 
 

Internal/Plural (WE) – this is the world of the organization and its structure. Discontinuous 
business evolution trends, the Voice Of The System and the Business Evolution Potential 
concept are the primary tools of the CCO in mapping the contradictions in this world. 
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Essentially the task here involves the hierarchical examination of the various different 
parts of the business in order to identify the jumps that have not taken place yet. Of 
particular relevance are the findings emerging from the Spiral Dynamics research in their 
inter-personal conflict identification sense. Establishing that one function within the 
company is being run on pre-dominantly Blue lines, and another interacting function is 
operating on a more Orange world-view has just identified a significant contradiction, and 
therefore step-change breakthrough opportunity. Given the innate complexities of 
organizing large numbers of people and the inevitably generic nature of the discontinuous 
business trends, it is also worth encouraging people within the organization to identify 
contradictions. Provided that the scheme is seen to be active and acted upon, a good way 
to achieve this can be to make a contradiction version suggestion scheme. 
  

Internal/Singular (I) – this is perhaps the most difficult part of the contradiction-finding 
story because it involves finding conflicts associated with individuals within the 
organization. To some extent, it may be considered intrusive for the business to pry into 
the internal conflicts of their employees. On another level – thinking about the conflicts 
between the way individuals think and the way the organization operates for example – it 
can be helpful to both employee and employer to at least uncover these contradictions. In 
the past, there has been an expectation that employees adapt to the needs of the 
organization. Increasingly, however, has been a recognition that the most healthy 
enterprises (e.g. SemCo) organize themselves based on the capabilities and motivations 
of the individual. 
 

Control – where the CCO seeks to put all the pieces of the contradiction jigsaw together, 
matching the problems to the opportunities and working out what needs to be done and 
when. As shown in Figure 3, the Control task is all about looking over the other four 
domains and designing a plan to match the internal and external worlds.  
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Figure 3: CCO Control Role – Matching Solutions To External Discontinuities  

 
At these opportunity/solution match points the CCO has effectively done the ‘wrong jungle’ 
job. Finding how to get from the current jungle to the new jungle, and then managing the 
journey through the new jungle needs to be done by handing over to someone else in the 
organization. The CCO has other jungles to go find. 
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29 Vedic Inventive Principles 
& Their Relationship To TRIZ  

 
 
 
The term vedic mathematics refers to the group of sixteen sutras (‘threads’ or word 
formulae) given by Swami Bharathi Krishna Tirthaji and their application in the solution of 
problems in different branches of mathematics like arithmetic, algebra etc.  He found that 
all problems in pure and applied mathematics can be more readily solved with the aid of 
the sixteen sutras. Although the authenticity of the background of the sutras has been 
questioned, their ability to provide useful creative leaps within and beyond the world of 
mathematics has not. It is in this ‘creative leap’  or ‘trigger’ role that we therefore compare 
the sutras with the 40 Inventive Principles of TRIZ. The primary aim of this comparison is 
to establish possible patterns and consistencies between the two world-views, and, 
because of our largely TRIZ-focused view of the world, to see if the sutras can offer any 
new insights over and above those provided by the 40 Principles.  
 

Just before we launch into the comparison, it is perhaps worth offering up an example of 
the role the sutras play in solving mathematical problems. The first sutra in our list is 
Ekadhikena Purvena. Roughly translated, it means ‘by one more than the one before’. As 
such, its closest cousins within the TRIZ framework are Principle 16, ‘Slightly Less, 
Slightly More’ and Principle 5, Merging. In the Vedic sense, the inventive step can be used 
for to find squares of numbers ending in 5. For example, to find the square of 75, multiply 
the first number, 7, by "one more" which is 8. This is the first part of the answer. The last 
part is always 25. And so, 8x7=56 being the first part, gives the answer 5625. 

And so, on to the other 15. Plus, at the end of the list, a bonus 13 additional corollaries or 
sub-sutras: 
 

  Sutra Translation Meaning Inventive  
Principle 
Equivalent 

1 Ekaadhikena Poorvena Ek – one 
Adhik – More 
Poorva – what was before 

One more than 
before  

16 also 
5, Merging 

2 Aanuroopye Shoonyam Anyat Aanuroopye – conformity, 
suitableness 
Shoonyam – Zero, nothing 
Anyat – Everything else, 
other things 

Suitability/ 
Proportion 

37, Relative 
Change  

3 Nikhilam Navatashcharamam 
Dashatah 

Nikhilam – All, complete , 
whole, entire 
Navatah – Nine 
Charama – the last, final, 
outermost 
Dashatah - Ten 

All by nine and the 
last by ten 
(trivial example: if 
you have to multiply 
98 by 3, say, then 
you can observe 
that 98 is 2 less 
than 100, so the 
desired product 
should be 3 times 2 
less than 300, which 
is 294) 

No true parallel, 
but elements of 
Principles 35 
and 1 

4 Paraavartya Yojayet Paraavara – distant and 
near, earlier and later, 
highest and 

Turn back, 
exchange or 
reverse 

13, The Other 
Way Around 
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lowest, cause and effect, 
the whole extent of an idea 
Paraavartya – turned 
back, exchanged or 
reversed 
Yojayet – connect, join or 
choose, make use of 

5 Oordhvam Tiryagbhyaamam Oordhvam – vertically 
Tiryag – horizontally 
Bhyaamam – use both 

Use both vertical 
and horizontal views 

17, Another 
Dimension 

6 Sankalana Vyavakalanabhyaam Sankalana – Join, add, 
hold together 
Vyavakalana-Separation, 
subtraction, deduction 
Bhyaam – Use both 

Join and separate Interesting 
variation on 
physical 
contradiction 
separation 
strategies 

7 Chalana Kalanaabhyaam Chalana – Moving, 
movable, shaking, 
vibrating, any 
motion or movement 
Kalana-causing, effecting, 
inciting 
Bhyaam – Use both 

Cause movement 15, Dynamics 

8 Yaavadoonam Yaavad – as large as, as 
much as, as many, as 
frequent, as long as, as 
old as 
Oonam – less, deficiency 

Whatever is less; 
find and eliminate 
shortfalls 

12 Remove 
Tension 

9 Vyashti Samashti Vyashti - singleness, 
individuality, a separated 
aggregate (such as man, 
viewed as a part of a 
whole while himself 
composed of individual 
parts); the state of 
individuality and totality 
regarding (a group of 
objects) singly or 
individually 
Samashti - collective 
existence, collectiveness, 
an aggregate, totality the 
regarding a group of 
objects collectively 

Individual and 
collective 

2, Separation. 
(Most closely 
related to 
Physical 
Contradiction 
‘separation 
between parts 
and whole’ 
strategy) 

10 Sheshaanyankena Charamena Shesha – remainder, 
whats left 
Anya – other 
Ank – connect, join 
Charama – the last, final, 
outermost 

The sum of 
whatever is left or 
unused 

25B (make use 
of waste 
resources) 

11 Poorna Apoornaabhyaam Poorna – complete 
Apoorna – incomplete 
Bhyaam – Use both 

Complete and 
incomplete 

Interesting 
variation on 
physical 
contradiction 
separation 
strategies 

12 Ekanyoonena Poorvena Ek – One 
Anya - other 
Oonena – Less 
Poorvena – What used to 
be before 

One less than 
before 

16 and 2, 
Taking Out 
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13 Shoonyam Saamyasamucchaye Samucchayam – 
aggregation, collection, 
accumulation, 
conclusion, final result 
Saama – same, similar, 
equal 
Shoonyam – Zero, nothing 

Similar conclusions 
equal zero 

8, Anti-Weight 

14 SopaantyaDvayamAntyam Sa – with 
Upa – near 
Antya – the last, the one 
after 
Dvayam – two, two-fold, 
dual, double, couple, pair 
Antyam – the last, the end, 
final thing, the one after 

As you get close to 
the conclusion, 
there will be two 
conclusions 
‘The ultimate and 
twice the 
penultimate’ 
 

1, 
Segmentation 

15 GunitaSamucchaya Gunita – property, 
functionality, basic 
substance 
Samucchaya – 
aggregation, collection, 
accumulation, 
conclusion, final result 

the sum of 
properties 

Most closely 
related to the 
concept of 
Ideality as the 
sum of benefits 
(functions) 
divided by sum 
of negatives 

16 GunakaSamucchaya Gunaka – quality, 
multiplier 
Samucchaya – 
aggregation, collection, 
accumulation, 
conclusion, final result 

the sum of qualities As above, but 
more closely 
connected to 
attributes than 
functions  

17 Aanuroopyena By conformity or 
suitableness, according to 

Proportionately 37, Relative 
Change 

18 Shishyate Sheshasanjnah Remainder remains 
constant 

 37,Relative 
Change 

19 Aadyamaadyenaantyamantyena First by first and last by 
last 

 1, 
Segmentation 
followed by 5, 
Merging 

20 Kevalaih Saptakam Gunyaat Keval – only 
Saptakam – seven 
Gunya – properties, 
qualities or virtues 

in the case of seven 
the multiplicand 
should be 143 (1/7  
= 143x999/999999 
= 142857/999999 = 
0.142857) 

35, Parameter 
Change 

21 Veshtanam The act of surrounding, 
covering, encompassing or 
enclosing, wind or twist 
around, osculation 

Surround 24, 
Intermediary, 
and 30, Flexible 
Shells & Thin 
Films 

22 Yaavadoonam Taavadoonam How much ever is less, 
that much is less 

 37, Relative 
Change 

23 Yaavadoonam Taavadoonikrtya 
Vargamcha Yojayet 

Whatever is less, reduce 
further by the same 
amount and then use this 
to sort or arrange in 
groups 

 37, Relative 
Change 

24 Antyayordashakepi Whose last digits together 
total 10 and whose 
previous part is exactly the 
same (Let’s say we are 
multiplying (AB) and (AC) 
and B+C=10 Then the 

Ends to sum as ten 1, 
Segmentation 
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LHS digits of product are 
(A * (A+1)) and RHS digits 
of product are (B*C)  

SUTRA - The Final 
Product will be –  

(A * (A+1)) / (B*C) (Ref. 3) 

25 Antyayoreva Only the last terms  2, Taking Out 

26 Samucchayagunitah The properties or qualities 
of the whole; 
the sum of the coefficients 
in the product 

1+1>2, Synergy 5, Merging, but 
with the 
additional idea 
of synergy, 
which is closer 
to 36, Phase 
Transition 

27 Lopanasthaapanaabhyaam Lopana-violate, destroy, 
injure, interrupt, omit 
Sthaapana-maintain, 
preserve, support, 
establish, make stable 

Destroy and rebuild 34, Discard & 
Recover 

28 Vilokanam the act of looking or seeing 
looking at, regarding, 
observing, contemplating 
looking for, finding out, 
perceiving, noticing, 
becoming aware of paying 
attention to, studying. 
(Also Dhvajam – Flag) 

Observation / 
Flag important 
points 

No true match; 
closest is 
probably 31, 
Hole (i.e. insert 
a pause during 
which you do 
nothing but 
observe) 
Flag= 23 

29 Gunitasamucchayah 
Samucchayagunitah 
 

The sum (totality, final 
result) of properties or 
qualities is the property or 
quality of the sum (totality 
or final result) 

 Most closely 
related to the 
concept of 
Ideality as the 
sum of benefits 
divided by sum 
of negatives 
(includes 
functions + 
attributes) 

 
Although the sutras are first and foremost intended for mathematical applications, the first 
thing to strike the casual viewer is the high degree of similarity with the Inventive 
Principles. That said, when mapped onto the 40 Principles of TRIZ, only 18 of the 40 have 
matches to the 29 sutras. The sutras, in other words, cannot be viewed as any kind of 
complete system, but rather a list of useful heuristics and (looking at References 1 and 2) 
‘tricks’ to help perform arithmetic operations more rapidly. In this sense, they have more in 
common with SIT or SCAMMPERR. 
 

That said, it is also clear that in one or two areas, the sutras offer some useful additions to 
the 40 Principles. Probably the most interesting of these are the separation strategies 
found in sutras 6 and 11. Sutra 11, Poorna Apoornaabhyaam talks about ‘complete and 
incomplete’. A very simple illustration of how an entity can be complete and incomplete 
are the sorts of optical illusion reproduced in Figure 1. The central triangle doesn’t actually 
exist, but the human eye ‘sees it’ anyway because of our propensity to complete patterns 
that are in actual fact incomplete. Although this perhaps represents a fairly unusual 
contradiction resolving direction, it is quite possible to envisage situations in which certain 
contradiction problems could be resolved using this strategy – for example in certain 
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situations where there is a desire to improve the aesthetics of something where it is 
necessary to do so with minimal resources. In terms of the 40 Principles, this ‘complete 
and incomplete’ strategy is most closely related to Principle 2, ‘Take Out’. That said, it has 
a degree of richness that is not currently found in the Principle description. 
 

 
Figure 1: Poorna Apoornaabhyaam - ‘Complete And Incomplete’  

 
Another sutra offering a higher degree of richness than its 40 Principles cousin is corollary 
26, Samucchayagunitah, which is all about the synergistic merging of two entities. Clearly 
there is always an intention in any TRIZ problem solving activity to try and get the 
maximum return for the resources supplied, but none of the 40 Principles expressly states 
this as a strategy for solving contradictions. Principle 5, Merging, certainly provides the 
trigger encouraging things to be brought together, and likewise, Principle 25 talks about 
making use of waste and 22 talks about turning harm into good, both of which are also 
related, but still somehow miss the (obvious?) idea that when two things are merged we 
should be explicitly looking for 1+1>2 lever effects. 
 

So, in the final analysis, should any of the content of the 29 sutras change anything about 
the way the 40 Principles are used? In the instances of the above mentioned cases, there 
are certainly one or two ‘tweaks’ that can be applied, but otherwise, unless someone is 
more familiar with vedic mathematics than TRIZ, it is probably more likely that the 
Principles offer a simpler, more concrete set of solution triggers. Which then begs the 
question of what the Principles not found in vedic mathematics might have to offer to the 
mathematical problem solving domain?    
 
 
References 
 

1) http://www.sanalnair.org/articles/vedmath/ 
2) http://www.ics.uci.edu/~rgupta/vedic.html 
3) http://localbg.org/Documents/Vedic%20Math1.pdf 
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Humour –  Engrish 
 
 
Travellers to Asia will long have long sought to spot their own examples of Engrish. A 
living, breathing example of Inventive Principle 16. Only – for the best examples at least – 
way, way more profound. 
 

Here are some of our current favourites: 
 

  
 

The trick is not just finding the not-quite spellings, but picking up the new, often zen-like 
meanings. 
 

For those wanting more, www.engrish.com is the fountainhead. The book is pretty good 
too: 

  
 

Here’s hoping ‘every heart will be attacked’.
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Patent of the Month – Near-Field Aperture 
 
 

We travel to Stanford for the patent of the month this month. US7,423,265 was granted to 
inventors at the university on September 9. The introduction to the patent elegantly 
describes the contradiction problem solved by the invention: 

Optical characterization entails illuminating a sample with electromagnetic radiation and receiving 
radiation emitted from the sample responsive to its illumination. It is often desirable to increase the 
signal received from the sample given a fixed level of illumination (i.e., increase efficiency) and/or 
to increase the spatial resolution of the measurement, and various methods have been developed 
to accomplish these purposes. In particular, it is often desired to provide high spatial resolution 
and high efficiency simultaneously. Due to the diffraction limit, special methods are required to 
provide high efficiency at sub-wavelength spatial resolution. For example, sub-wavelength 
resolution can be provided by placing a sub-wavelength aperture between the radiation source 
and the sample, and placing the sample in the near field of the resulting aperture radiation pattern. 
However, radiation transmission efficiency through a sub-wavelength aperture tends to be very 
low, so the resulting scheme provides enhanced spatial resolution but significantly reduces 
efficiency.  
Various approaches have been considered for addressing this problem. US 2005/0084912 
considers a nanolens including plasmon resonance particles used to emit radiation for near-field 
sample characterization. Resonant enhancement is exploited to increase efficiency. U.S. Pat. No. 
6,781,690 considers microcavities in combination with fractal nanoparticles, where efficiency is 
increased by cavity resonance and resonance within aggregates of fractal nano-particles. In US 
2005/0218744, a medium having randomly distributed metallic particles near the percolation 
threshold is considered for optical characterization. In US 2005/0031278, a C-shaped sub-
wavelength aperture is considered for increasing efficiency while maintaining high spatial 
resolution.  
Although the approaches considered above should provide improved performance compared to a 
simple circular (or square) sub-wavelength aperture, there is room for further improvement in 
efficiency and spatial resolution, since no optimal aperture shape appears to be known. 
Accordingly, it would be an advance in the art to provide such improved combinations of efficiency 
and spatial resolution 

Here’s what the contradiction then looks like when mapped onto the Matrix: 

 

And here’s what the inventors did to shift the illumination/efficiency versus special 
resolution conflict towards a more ideal solution: 

The present invention provides near-field electromagnetic devices having an opaque metallic 
screen with a fractal iterate aperture. More specifically, the fractal iterate aperture is obtained by 
application of a self-similar replacement rule to an initial shape two or more times. Alternatively, 
the aperture can be obtained by application of a self-similar replacement rule one or more times to 
an initial C-shape. Such apertures tend to have multiple transmission resonances due to their 
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multiple length scales. Fractal iterate apertures can provide enhanced transmission and improved 
spatial resolution simultaneously. Enormous improvement in transmission efficiency is possible. In 
one example, a checkerboard fractal iterate aperture provides 10.sup.11 more intensity gain than 
a square aperture having the same spatial resolution. Efficient transmission for fractal iterate 
apertures having spatial resolution of .lamda./20 is also shown. The effect of screen thickness and 
composition can be included in detailed designs, but do not alter the basic advantages of improved 
transmission and spatial resolution provided by the invention. Applications of the invention include 
near-field electromagnetic devices for nano-lithography, data storage and/or single-molecule 
studies. 

This is what it looks like: 

Direction of Evolution

 

And the performance improvement achieved: 

 

Eleven orders of magnitude improvement in performance is rarely something to be 
ignored. Hopefully, looking at the evolution direction shifting from simple square or 
rectangular shapes to the so-called ‘fractal’ structure can be seen as a direct application of 
both Inventive Principles 17, Another Dimension, and 7, Nesting. 

Nothing is this easy of course, but nevertheless, this looks like a poster-child example of 
how we reverse engineer patents and fit them onto the Matrix. Useful solution too.
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Best of the Month – We-Think 

 
 
 

As so often happens in Hollywood, no sooner one studio hits on a winning formula, every 
other studio thinks they have to get in on the act. The exact same thing happens too in the 
shady world of management texts. This month’s book choice is kind of the Terminator 2 of 
the Open Innovation world. Which is to say that while it isn’t the first in the series, it is quite 
likely the best. Whether that means anything to you, of course, then depends on your 
belief in the open innovation concept, and its overall founding principle that ‘none of us is 
as smart as all of us’. 
 

The fact that We-Think was written by ‘Charles Leadbetter (and 257 other people)’ offers a 
very early indication of the book’s over-arching philosophy. Breaking nearly all 
conventional rules or writing books, Leadbetter describes how the book began its life as a 
draft on a website, which he then opened up for anyone interested to comment on or 
suggest changes to. While offering a clear demonstration of the potential power of ‘mass 
innovation’, what Leadbetter also recognizes is that ‘the wisdom of crowds’ (a Jean-
Claude VanDamme of an open-innovation book if ever there was one) only works: 

a) After someone has had the spark of a good idea (fundamentally, any idea can 
only originate from the head of one person), and 

b) If someone is there to steer the ship 
 

In other words, Captain-of-the-ship, Leadbetter, recognizes that in-sourcing or out-
sourcing innovation, individual-or-collective is the wrong question. The real question is 
about how to solve the contradiction and get both at the appropriate time and place. No 
surprise to TRIZ/Systematic Innovation aficionados, but quite a novelty relative to the 
Wikinomics, Starfish and Spider, Here Comes Everybody and other VanDamme-like- 
mediocrity open innovation authors. Having identified the contradiction issue, the book 
progresses through an entertaining series of success and failure stories in order to make a 
number of insightful comments and generic do and don’t heuristics. 
 

Provided, then, that you are able to overlook the elephant-in-the-room oversights (IP 
issues perhaps being the most glaring), We-Think makes for a good weekend read. And 
best of all, if you don’t like it, you can visit www.charlesleadbetter.net and tell the author 
how to make his next iteration better. 
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Conference Report –  EuroSPI  
 
 
The 2008 European Software Process Improvement initiative conference was held in 
Dublin from the 3rd to the 5th of September. We were there to conduct a half-day tutorial on 
Software Innovation. As such, we appeared to be something of an anomaly in a heavily 
‘processes and standards’ kind of audience. This despite the stated theme of the 
conference ‘Experiences with the Implementation of Methods and Techniques for 
Improvement and Innovation and Related Benefits in the Organisation’. Probably none of 
the other 100 or so delegates understood the title either. 
 

Rather, the unwritten theme of the event seemed to be a (friendly it has to be said) tussle 
between the various different standards in and around the software world. CMMI or ISO or 
SPICE being the main contenders, with a not-very well supported cry for ‘none of the 
above’ from certain quarters. 
 

Here’s the official EuroSPI take on the situation: 
 

For the software engineering of the future current SPI is not enough. Only large, plan-driven, 
contractually bound developers in highly sensitive applications will stay with the current 
approaches. Products and services are what society needs. A process is only an indirect 
contributor to meeting our goals. The three forces driving change in software engineering must 
also set the agenda for future SPI - Specialisation, Industrialisation and Globalisation. SPI can no 
longer rely on a one size fits all approach. Domain specific SE is on the rise - witness the tracks in 
this year's ICSE - therefore the peculiarities of different social and business domains must be 
taken into account. Diversity of customer needs can only be met by tailored and diverse 
processes. Standards and regulations differ greatly between domains. Industrialisation means that 
SE is increasingly a matter of making best use of available assets by re-using components and 
artefacts, whether you own them, buy them or obtain them from the web, and combining them 
opportunistically to meet new or anticipated requirements. Add to this the increased need for 
concurrent development of hardware, software and support systems and we can see that future 
SPI must be far more open to variability and flexibility. Globalisation means that many of the 
components and artefacts will be sourced from distant locations and that the assembly process will 
be distributed across time, space and cultures. Global Software Processes are needed but they 
can not be simply an imported recipe that has been shown to work in a few, highly specific, 
locations and domains. To meet all of these challenges, SPI research needs to get closer to the 
product, its context and its customers. Flexible, easily tailored, and continually evolving processes 
are needed. If SPI research does not respond the world will move on and SPI will sink to being an 
interesting footnote to history.  

All of which sounded very appealing in theory. Ten bonus points for getting the word 
‘customer’ into the equation anyway. Not that many of the 40 or so paper authors had 
taken the blindest bit of notice. Especially the Agile cohort, who very definitely weren’t of a 
mind to mention ‘customer’ at all. 

Thankfully, a strong breath of fresh air was blown across the whole event by keynote 
speaker Mary Poppendieck. Very much around at the time of the beginning of what we 
now think of as the software industry ( she started her career as a process control 
programmer in the 1960s), Mary is now one of the software world’s wise elders.  

 She was positively scathing about what she was seeing in her modern day software 
travels: 

Over the years there have been many fads in software development processes, and even more 
fads in improvement processes in general. In fact, improvement programs seem to go in cycles, 
with each new cycle lasting for about seven years before the next fad takes over. If you think about 



Subscription 0080:  
 

2008, DLMann, all rights reserved 
 

it, fads seem to last about the length of a management generation. We are now heading into the 
early part of agile software development’s seven years as the favored process approach. Will it 
last, or will there be something new a few years from now? There is no question that agile is on to 
something. If you look back to the way software used to be developed many years ago, agile 
practices are not so new after all, they revive all sorts of good things from the past. But agile 
development is bound to trip over the same stumbling blocks that have been around for decades: 
as time goes on, successful systems scale up, complexity compounds, and the systems become 
fragile. Unless and until agile approaches face this reality, they will fade just like other fads. 
 

Although not quite the same presentation Mary gave, anyone interested in software and 
software industry evolution patterns is well-advised to have a look at Mary’s website 
(www.poppendieck.com) and especially the ‘Role of Leadership in Software Development 
presentation done for the Google TechTalks series. I swear the Ireland presentation was 
better, probably because it was forced to fit into a more concise hour than so the punch-
line came across better. And that punch-line?  
 

“Major software breakthroughs always come from systems engineering innovation (that 
occurs when the project managers aren’t looking); all software project management 
breakthroughs turn out to be fads where the trade-offs simply get moved from one place to 
another.” 
 

Amen to that, sister. 
Standards are great if you have none. Discipline is great if you have none. 
Too much of either and people end up going around in circles and forgetting to jump to the 
next s-curve. Pretty dangerous in an industry moving as quickly as software. 
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Investments –  NanoRods 
 
 
The trend towards increasing use of surfaces on physical structures (smooth goes to 2D 
protrusions goes to 3D protrusions goes to active elements) exists because ultimately 
function gets delivered by elements coming into contact with one another. One of the main 
hindrances to the increased use of surfaces is that traditionally cost increases the more 
effort has to be expended to achieve the desired surface profile. 
 

A recently published study from researchers at Rensselaer Polytechnic Institute has 
shown that by adding a comparatively low cost invisible layer of the nano-materials to the 
bottom of a metal vessel, an order of magnitude increase in efficiency is achieved in 
bringing water to boil. This increase in efficiency could have a big impact on cooling 
computer chips, improving heat transfer systems, and reducing costs for industrial boiling 
applications. 

 

“Like so many other nanotechnology and nanomaterials breakthroughs, our discovery was 
completely unexpected,” said Nikhil A. Koratkar, associate professor in the Department of 
Mechanical, Aerospace, and Nuclear Engineering at Rensselaer, who led the project. “The 
increased boiling efficiency seems to be the result of an interesting interplay between the 
nanoscale and microscale surfaces of the treated metal. The potential applications for this 
discovery are vast and exciting, and we’re eager to continue our investigations into this 
phenomenon.”  

Bringing water to a boil, and the related phase change that transforms the liquid into 
vapor, requires an interface between the water and air. In the example of a pot of water, 
two such interfaces exist: at the top where the water meets air, and at the bottom where 
the water meets tiny pockets of air trapped in the microscale texture and imperfections on 
the surface of the pot. Even though most of the water inside of the pot has reached 100 
degrees Celsius and is at boiling temperature, it cannot boil because it is surrounded by 
other water molecules and there is no interface  — i.e., no air — present to facilitate a 
phase change.  

Bubbles are typically formed when air is trapped inside a microscale cavity on the metal 
surface of a vessel, and vapor pressure forces the bubble to the top of the vessel. As this 
bubble nucleation takes place, water floods the microscale cavity, which in turn prevents 
any further nucleation from occurring at that specific site.  
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Koratkar and his team found that by depositing a layer of copper nano-rods on the surface 
of a copper vessel, the nano-scale pockets of air trapped within the forest of nano-rods 
“feed” nano-bubbles into the micro-scale cavities of the vessel surface and help to prevent 
them from getting flooded with water. This synergistic coupling effect promotes robust 
boiling and stable bubble nucleation, with large numbers of tiny, frequently occurring 
bubbles. As a side benefit, this should also have a significant impact on reducing noise in 
kettles and other vessels used to boil water. 

“By themselves, the nano-scale and micro-scale textures are not able to facilitate good 
boiling, as the nano-scale pockets are simply too small and the micro-scale cavities are 
quickly flooded by water and therefore single-use,” Koratkar said. “But working together, 
the multi-scale effect allows for significantly improved boiling. We observed a 30-fold 
increase in active bubble nucleation site density — a fancy term for the number of bubbles 
created — on the surface treated with copper nano-tubes, over the non-treated surface.”  

Boiling is ultimately a vehicle for heat transfer, in that it moves energy from a heat source 
to the bottom of a vessel and into the contained liquid, which then boils, and turns into 
vapor that eventually releases the heat into the atmosphere. This new discovery allows 
this process to become significantly more efficient, which could translate into considerable 
efficiency gains and cost savings if incorporated into a wide range of industrial equipment 
that relies on boiling to create heat or steam.  

“If the time taken to boil a given quantity of water is reduced by an order of magnitude, that 
should translate into significant cost savings,” he said.  

The team’s discovery could also revolutionize the process of cooling computer chips. As 
the physical size of chips has shrunk significantly over the past two decades, it has 
become increasingly critical to develop ways to cool hot spots and transfer lingering heat 
away from the chip. This challenge has grown more prevalent in recent years, and 
threatens to bottleneck the semiconductor industry’s ability to develop smaller and more 
powerful chips.  

Boiling is a potential heat transfer technique that can be used to cool chips, Koratkar said, 
so depositing copper nano-rods onto the copper interconnects of chips could lead to new 
innovations in heat transfer and dissipation for semiconductors.  

“Since computer interconnects are already made of copper, it should be easy and 
inexpensive to treat those components with a layer of copper nano-rods,” Koratkar said, 
noting that his group plans to further pursue this possibility.  

The research results of Koratkar’s study are presented in the paper “Nanostructure copper 
interfaces for enhanced boiling,” which was published in the journal Small.  

The study may be accessed online at: 
www3.interscience.wiley.com/journal/120081321/abstract  
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Generational Cycles – Social Networking Sites 
 

 

The First Social Networking Site to really take off was Classmates.com in 1995.  However 
as that website was restricted to North America, it wasn’t until 2000 when Friends 
Reunited was started in the UK that Europe had anything comparable. Friends Reunited 
also become very popular very fast, especially with Generation X – the most computer 
literate generation after Generation Y.  At this stage, the eldest of Generation Y had only 
just left school and were unsurprisingly completely uninterested in this one website, 
making it one of the few havens available for their parents online.   The majority of 
Generation X were old enough that they had forgotten any reasons they had had for losing 
touch with their school friends, and had started looking back on their school years with a 
golden glow of nostalgia.  Many were also starting to wonder why they seemed to be the 
only ones who were single, and Friends Reunited encouraged them to look up their old 
flames in the hope that they weren’t the only ones. 
 

However, in 2007 the traffic of Friends Reunited only increased by 1.2%.  In 2003 
MySpace had been launched, and in 2004 Facebook.  Both were aimed at Generation Y.  
As the generations aged, Friends Reunited had gained most of the portion of Generation 
X (and older) who were interested in their website, yet soon their target audience (which 
hasn’t changed) will include the first of Generation Y.  But Generation Y already use 
Facebook, MySpace, Bebo and others.  The oldest can search for old school friends on 
the sites that they already belong to, and the younger half will have been using social 
networking sites since before they left school and never lost contact, even if they stopped 
speaking.  In addition, the social networking sites aimed at Generation Y are free.  Friends 
Reunited has an aging customer base and fewer and fewer friends left to reunite. 
MySpace and Facebook are, in comparison, flourishing (Facebook’s traffic increased by 
2393% last year).  MySpace launched in 2003 aimed largely at teenagers, and Facebook 
in 2004 aimed (to start with) at university students.  Both caught some of the oldest of 
Generation Y and rapidly spread to the younger (and to an extent, the older) due partly to 
the peer pressure caused by wishing to have things put on the sites visible to all their 
friends.    
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The developer and CEO of Facebook, Mark Zuckerberg was born in 1984 making him part 
of Generation Y himself.  In contrast, the CEO of MySpace and “America’s First Friend” 
(he is added as a friend automatically to each new MySpace user) Tom Anderson was 
thought to have been born in 1975.  It has since been discovered that he is actually 5 
years older than the date on his MySpace page.  It’s the difference between MySpace 
having been developed by twenty-something or thirty-something year olds.  But since both 
dates are firmly within Generation X, no one really seems to care. 
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Biology –  Mantis Shrimp 
 
 
The undersea world can be a tough place to live. Predators and murk combine to make 
communication with your like-minded friends difficult. Enter the extraordinary world of the 
mantis shrimp. 
 

 
 

Mantis shrimp can see the world in a way that had never been observed in any animal 
before, researchers report in a recent edition of the Current Biology journal. The discovery 
– which marks the fourth type of visual system found in nature – suggests that the ability 
to perceive circular polarized light may lend mantis shrimp a secret mode of 
communication. 
 

"Mantis shrimp ventured into a new dimension of vision," said Justin Marshall of the 
University of Queensland in Australia. Also known as stomatopods, mantis shrimp are 
large and particularly violent marine crustaceans that aren't actually a kind of shrimp but 
look something like one.  
 

Marshall describes circular polarized light as a spiralling beam that spins either to the left 
or the right. Scientists had shown before that some animals, such as scarab beetles, 
reflect that kind of light, but they hadn't shown that any animal could actually see it – until 
now, that is. 
 

"It's complicated physics," Marshall said, "but that makes it all the more amazing that 
some animals would use it for something." Using it required the stomatopods to evolve a 
kind of filter in their eyes oriented at a precise 45 degree angle to photoreceptors 
underneath that pick up on linearly polarized light. The filter turns the circularly polarized 
light into its linear form. Many animals make use of linearly polarized light, Marshall said. 
To people, however, it is only glare, hence the need for polarized sun glasses. 
 

In the new study, the researchers describe the anatomical basis for stomatopods' 
remarkable vision in detail and show that these structures are stimulated when circular 
polarized light shines into them. They also offer behavioural proof of the stomatopods' 
ability by training them to associate either left-handed or right-handed circular polarized 
light (L-CPL or R-CPL) with a food reward. 
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During tests, when no food was present, the researchers presented the animals with two 
feeding tubes, one reflecting L-CPL and the other R-CPL. The stomatopods chose the 
tube reflecting the CPL handedness to which they had originally been trained at levels 
significantly above chance, the researchers found. 
 

Although it's not yet clear exactly how the mantis shrimps' newfound visual ability is used, 
it's likely all about  communication and sex. Stomatopods are known to use highly 
specialized color and linear polarization signals for complex social interactions, he noted. 
And by using circular-polarization imaging, his team has identified three species of 
stomatopods (within the genus Odontodactus) where CPL is reflected from the cuticles of 
males but not females. Those sex-specific reflective areas are on parts of the body that 
stomatopods frequently use for behavioral displays. "The precise role that these signals, 
visible to a CPL visual system, play in stomatopod sexual signaling is not yet known, but 
we speculate that these CPL reflections could act as a secret communication channel," 
the researchers concluded. "Linear polarization signals, used by marine invertebrates, are 
visible to animals like cephalopods that prey on stomatopods and are therefore open to 
exploitation. Also, other genera of stomatopods that we have examined have variable CPL 
sensitivity, and may be unable to view the sexual displays of Odontodactylus species, 
making this a private channel of communication, unavailable to both predators and 
potential stomatopod competitors. 
 

"Whatever the use of CPL signals and CPL vision to stomatopods, comparing design 
features of their CPL reflectors and sensors to those of man-made systems will be 
interesting," they added. "Humans use CPL filters and imaging in everyday photography, 
medical photography, and object-detection systems in turbid environments. The reefs and 
waters that many stomatopods inhabit are often turbid, and it is perhaps no surprise that, 
perhaps as long as 400 million years ago (when stomatopod crustaceans first appeared), 
nature got there first." 
 

From a contradiction perspective, the problem being solved by the mantis shrimp involves 
wanting to be able to communicate securely and in murky conditions. Here’s how that 
problem is best mapped onto the Contradiction Matrix: 
 

 
 
Mapping the ‘circular polarized light’ solution onto the 40 Principles is a little bit more 
nebulous. Probably Principle 17, Another Dimension provides the best match – especially 
given the ’45 degree oriented filter’ evolved by the shrimp – although there is also some 
kind of a case for saying the solution also involves Principle 25 (25B – make use of 
existing waste resources) and 37, ‘Relative Change’. 
 

More information at: Chiou et al.: "Circular Polarization Vision in a Stomatopod 
Crustacean." Publishing in Current Biology 18, 1--6, March 25, 2008. DOI 
10.1016/j.cub.2008.02.066. 
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Short Thort 
 
 
 

“The wisdom of mankind will never improve the material lot of man 
unless advancing knowledge presents it 

with the matters over which it can make those decisions. 
And when, despite the most careful decisions, 

there come only dangerous side-effects of the new knowledge – 
it is only still further advances in knowledge that will offer hope for correction.” 

Isaac Asimov 
 

 

 
 
 
 
News 
 
 

Computer-Aided Innovation PhD 
We are very happy to announce the appointment of Mir Abubakr Shahdad as the lead 
researcher on the CAI PhD we are sponsoring at the University of Plymouth. Indian-born 
Abubakr has recently completed a Masters in Computer Science in London and brings an 
impressive track record of innovative thinking to the project. He joins the team full-time on 
the 1st of October. Watch this space for regular updates as the research progresses – 
hopefully including one or two nice pieces of low-hanging fruit. 
 
 
TRIZ Future Conference 
Following six months of procrastination, changing editorial rules and generally messing 
author’s around, we can finally announce that we have had both of our papers accepted 
for the European TRIZ Association conference in November. The first is on ‘smart 
materials’; the second – co-written with friend and trend-expert Yekta Özözer from Turkey 
– is on the link between TRIZ and consumer/market trends. In answer to one of the 
referee’s questions ‘is this a part of TRIZ or an extension to TRIZ’, while very tempted to 
respond with an ‘if you don’t know that, you shouldn’t be refereeing papers’, the answer is, 
we anticipate, quite a significant extension to the TRIZ story. 
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TRIZCON’09 
Speaking of TRIZ conferences, the 2009 event happens a little earlier in the calendar than 
normal. Those with a bent to visit California may like to note that the event will take place 
from the 16th to the 18th. With a following wind, we should be able to put together a paper 
and swing by the conference on the way home from our next trip to Australia. 
 
 
SMASH 
We feel extremely honoured to have been asked to write a foreword for the upcoming 
book ‘Smash: Innovation: Smashing the Hand-Mind-Market Barrier’ By good friend 
Gopichand Katragadda. We first met Gopi when teaching workshops at GE in Bangalore. 
His ability to simultaneously see both the big picture and the fine details of a situation 
make for a rollercoaster ride of a book that will hopefully go a long way towards delivering 
its ambitious target of providing an ‘Innovation Formula For India, A Reference for the 
Rest’. Needless to say, the word ‘TRIZ’ is liberally peppered throughout the text. The book 
will be published later this year by Wiley. 


