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Look around and you will see smartphones, smart 

watches and fitness bands, smart checkout systems in 

your local café.  A billion smartphones were shipped last 

year and provide access to more than a million choices of 

apps. 

 



These smartphones were not made by one company, but 

by over a thousand companies, each creating and tending 

their own businesses and sub-business ecosystems of 

customers and allies within the larger ecosystem.  Some 

of the leading participants and supporters of the 

ecosystem call it the “Connected Community.”   

 

 

 

This simple name has the advantage of being broad 

enough to encompass an ever-growing universe that is 

app and smartphone led and fast spreading through 
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myriad new forms of systems from the tiny to the 

massive.  Global telecom and broadband carriers are 

pillars of the ecosystem and achieve economies of scale 

and scope in their services, with mobile phone 

subscriptions paving the way for smartphones and other 

devices.  The technology in every part of the ecosystem 

leverages the state of the art in science and engineering. 

 

 

 

 



As I will explain in the next chapters, I conclude that as 

an emergent organization and global business ecosystem, 

the “Connected Community” is the state of the art in 

leadership and organization. It is not alone, and many of 

its attributes are shared with other ecosystems and 

businesses and social movements.  But I believe it is 

unique as a unified whole, displaying in working 

combination this many of the elements, and at such scale, 

scope and velocity. 

 

Connected Community products are everywhere around 

us.  As we have said, a billion new smartphones were sold 

in 2013.1  The ecosystem is on track to ship at least 1.3 

Billion in 2014. 

 

At the end of 2013 the Connected Community business 

ecosystem was serving a least 6.8 billion active mobile 

subscriptions.2 
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Worldwide data traffic now measures 2 billion gigabytes 

per month.  The chart above shows that in the past five 

years the worldwide traffic flows have been almost 

completely transformed from voice to data. Total 

worldwide network flow has increased by about 200 times 

just since Q3 2009.  By implication the underlying 

worldwide network infrastructure has been transformed 

to an equivalent degree to accommodate the new traffic. 

 



 

 

 

 

The ecosystem has grown to planetary scale while barely 

being noticed by the general public or the business press 

as a unique organizational phenomenon.  The ecosystem 

earned annual revenues of $2.2 trillion dollars US in 

2013.   

 

The telcos make the largest portion of revenues, because 

they provide the ongoing service.  But revenues do not 
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determine leadership.  There was a time when those who 

controlled the telecom networks could define the services 

they offered.  No longer.  Influence now firmly pulls from 

the edge, from users, from the millions of new solutions 

invented every day by billions of people across the planet.   

 

The traditional telecom companies no longer control their 

destinies.  This is the case in technology and in business 

organization.  It is smartphones, smart cars, and smart 

systems of all types, animated by apps and linked to cloud 

services that are the defining service targets of the entire 

mobile ecosystem. 

 

The members of the Connected Community make vibrant 

business-to-business markets among themselves, putting 

together endless combinations of their products for 

consumers.   

 



 

 

The diversity of the resulting end products is astounding.  

One measure of this diversity is seen in the most reliable 

worldwide counts of the number of varieties of Internet-

connected smart devices running the Android operating 

system. 
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In July of 2012, OpenSignal, a firm that directly tracks 

devices by remote software, spotted 3997 different active 

models and 599 brands.  Many of these models sell to 

small markets, of course, but by any measure this is a 

very wide range. In addition, the measured drop off from 

largest to smallest suggests a healthy range of market 

sizes rather than stark inequality.  The Samsung SII was 



the most popular by far—but it only had 10% share of the 

total.1   

 

 

 

A year later, in July of 2013, the diversity had grown from 

3,997 distinct devices to an astounding 11,868.  As the 

researcher who studied the situation for OpenSignal put 

it,  

 

                                       
1 http://opensignal.com/reports/fragmentation.php 
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The availability of cheap Android phones (rarely running the most 

recent version) means that they have a much greater global reach 

than iOS, so app developers have a wider audience to build for. It 

may be tricky to do, but the potential reward definitely makes it 

worthwhile. For consumers, extreme fragmentation means that 

they can get exactly the phone they want – big or small, cheap or 

expensive, with any number of different feature combinations.3 

 

Given that in biological ecosystems diversity is a key 

measure of health and robustness, this to me astonishing 

level of diversity within a common community got my 

attention. 

 

How was it achieved?  Specialists worked together in 

many different combinations. In the Connected 

Community the specialized members that come together 

to make the smartphone universe combine liberally and 

variously with each other.  There are few exclusive 

relationships.  Thus with every addition of a new member, 

the total range of options multiplies. 

 

How are these combinations managed?  As we shall see, it 

requires integrating software and standards, analogous to 



how a GPS makes a confusing landscape navigable.  It 

requires that participants within sub-industries—for 

example chip manufacturing foundries, be organized 

around markets in order to offer customers choices based 

on what specific product feature they want and thus 

suggest about to combine with and in what ways. 

                                       
1 http://blog.hi-media.com/global-2013-smartphone-sales-to-hit-1-billion/ 
2 http://www.itu.int/en/ITU-D/Statistics/Documents/facts/ICTFactsFigures2014-e.pdf 
3 http://opensignal.com/reports/fragmentation-2013/ 
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An ecosystem for 

the world 
 

 

 

 

 

 

“Something is happening but you don’t know what it is.” 

         

Bob Dylan 

 

 

 

 

f we are going to change our world fast, we are going to 

have to harness the power of global social movements.  

Worldchanging has to go viral.  There are a number of 

exciting positive social movements going today, from 

sustainable agriculture to distributed energy, 

I 



international labor standards, and environmental treaties 

and carbon limits.  But the most powerfully 

transformative movement is one we live with every day:  

the smartphone, and now the smart things revolution, 

and the complete penetration of apps and the web into 

daily life.  Let’s get an overview of what’s happening and 

see what we can learn. 

 

Charlie Huang spoke to me from his office at Cadence in 

2013.  I asked him about leadership in the ecosystem.  

Charlie Charles Huang is a senior executive at Cadence, 

the electronic design automation company.  He is a 

gracious man with a philosophical turn, and we enjoyed 

talking about the longer view of the scene.1 

 

The first observation he made was of the delight and 

surprise that he and others in the tech industry are 

experiencing at the success of the Connected Community 

and its many constituent ecosystems and companies.  

 

“You know, for many years [we have been wondering 

who would bring the next wave] and, unbeknownst to 
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us, it is really fun for it to be something so surprising.  

You can look back now.  You can see how these little, 

little actors, without any [traditional top-down] 

coherent, coordinated industry policies, could provide 

a private free market where they conspired to cause so 

much change!” 

 

 

Not lost on Charlie is that by becoming the device volume 

leader—a billion smartphones shipped in 2013, versus 

315 million for PCs—serious chip manufacturing 

innovation can be afforded and amortized, prices for chips 



of any given performance level drop, and computing 

improves.  Collectively this results in hardware 

improvements that support software performance 

improvements that attract more developer innovation.   

 

Developer numbers are expanding, and the definition of 

developer is changing.  The Maker movement consists of 

millions of new contributors, who solve problems, 

contribute to local and global productivity and 

sustainability, and generate an social surplus. This 

virtuous cycle now enwraps all of the tech-related 

ecosystems, from telecom to things, in one at once broader 

and logically more sophisticated—more differentiated and 

at the same time newly and more dynamically integrated.  

This super virtuous cycle is accelerated by the ease of 

extending and upgrading cloud services, combined with 

the rapid expansion of device-led penetration of mobile 

phones into new communities.  In a kind of double loop of 

development,  

 

Making generates knowledge that in turn is; 
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Accumulated, distributed and shared to become best 

practices and tools used by others across the planetary 

social network;  

 

The cumulative knowledge base becomes ever more 

useable as people become self-curators using search 

services, community communications services like Twitter 

and Snapchat, punditry, blogging stardom, online 

research services, little and big data. 

 

All this has been achieved without monopoly 

heavyweights setting the overall technology direction.  

Rather, a set of much smaller companies including his 

own, Cadence, as well as ARM, as we have mentioned, 

provide much of the technical coordination that the 

community needs.   

 

 

These smaller, intellectual property-based companies 

have proven able to be loyal the entire community and be 

even-handed toward particular members, which in turn 

has made the ecosystem a particularly hospitable place 



for creative individuals and companies—including, 

notably, other small and emerging companies. 

 

How can such small companies unify an ecosystem 

consisting of other firms much larger?  Well, for starters, 

the other firms need a third-party unifier in order to 

establish as shared ecosystem, with all its benefits of 

market size, collective innovation, shared software and 

common manufacturing.    

 

Importantly, the coordinating companies are not trying to 

distort the market or exert control over other companies 

or favor some and not others.  The coordinating 

companies, in pure form, are creating a level playing field 

that helps members shape their inter-community rivalries 

a manner that is collectively and individually productive. 

 

The coordinating companies are intensely focused on the 

users, on the end customers, on listening carefully and 

amplifying market signals from the edge.  From this 

perspective they can help ecosystem members better and 

faster respond to pull.  As the coordinators understand 
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the nature of particular pulls, they can help members 

envision the required responses.  They can then work to 

create enablers, like tool sets and reference designs and 

supplier services that help members move quickly to 

satisfy pull.   

 

The stated philosophy is to help companies become as 

diverse and differentiated as makes sense in their 

situations, while offering them tools and guidelines that 

provide access to a wealth of shared common resources.  

The tools and guidelines are continually adjusted to be 

the minimal common set needed in order to make the 

pools of common resources accessible.  A self-sustaining 

cycle of companies voluntarily joining the ecosystem 

grows the market for pooled resources and specialist 

support companies (such as design automation)—which in 

turn makes for an increasingly attractive set of such 

resources. 

 

This is in contrast to the control exerted by the first 

generation keystone companies who seek alignment with 

their own aims, and as a result by definition distort the 



natural shape of their members’ businesses.  This sort of 

control of other companies is obviously difficult and 

expensive to achieve—witness the billions of dollars Intel 

has spent over the years keeping the others in the PC 

ecosystem “aligned” and on its “treadmill.”   

 

By contrast, a pull-based community can expand almost 

without limit, because the essence of its integration is 

communication and sharing, and in the world of the 

Internet and global markets these are achievable on a 

large scale.  Pull is less expensive and more extendable 

than push. 

 

Authors John Hagel, John Seely Brown and Lang Davison 

in the excellent book The Power of Pull highlight the 

vitality and longevity of businesses that create and 

respond to pull, over those who primarily push. 2 In a 

world of fast-changing customer and market conditions, 

with a diversity that makes a single solution hard to sell, 

pull comes out ahead.   
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In contrast to the PC ecosystem, where a “winner take 

most” set of power and financial relationships prevailed, 

the mobile ecosystem has been able to move substantially 

out of Telco carrier dominance and into a governance 

regime of relatively more distributed power and financial 

returns.  

 

For many decades the relative size of the telecom carrier’s 

businesses, and their connectivity monopolies, gave them 

control of the telecom ecosystems around them.  The 



telecom carriers’ are still the largest players in the 

ecosystem by far, with global mobile revenue in 2012 

totaled more than a trillion dollars:  $1,252,000,000,000 

according to a recent MIT Technology Review report.  By 

contrast, mobile phones and smartphones came in at 

$269,000,000,000, or less than a quarter of the carriers’ 

revenues.  Personal computer sales were 

$248,000,000,000, or twenty billion less than phones, and 

declining.3 
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Charlie noted that until 2007 with the success of the 

iPhone, the creativity and innovation rate of mobile phone 

makers was sharply limited by their wireless carrier 

network partners.  The phone makers with leading 

market shares got to their positions by having the best 

relationships with telcos — from the executive suite, to 

marketing, down to testing and certification of new 

models.  Thus by and large phones reflected the “push” 

mentality of the carriers, and were optimized for their 

networks, rather than differentiated  (‘pulled”) to match 

the diverse interests of the users. 

 

 

But now the app world, the continued expansion of the 

“smart” part of the smartphone, and the use of the 

smartphone as a digital hub — for financial transactions, 

entertainment, and management of connected devices — 

has changed the game.   

 

A leader in establishing the new game was Apple, who 

with the iPhone had something customers wanted.  Apple 

had enough brand power, technology prowess and product 



strength to force an auction between carriers.  Apple also 

had the financial clout to plausibly threaten to build its 

own virtual mobile carrier, had it not gotten the deal it 

wanted.   

 

Apple’s eventual deal with AT&T broke the carriers’ hold 

on the smartphone makers.  Apple used its leverage to 

gain freedom to lead.  Apple convinced the telcos to let it 

innovate in its own directions.  When the iPhone became 

a hit, the other carriers came to Apple’s door and offered 

freedoms similar to AT&T’s.   
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The success of Apple in the market set up a competitive 

situation that forced other system makers such as 

Samsung, and cloud services companies led by Google and 

Amazon.  They went to the carriers and gained parallel 

freedoms to Apple’s.  Google formed a consortium of 

powerful players to lobby the carriers accept a common 

smartphone operating system, Android, which in turn 

would become a platform for services and apps in the 

manner of the iPhone and—vitally—made available free 

to all the carriers and smartphone makers.  The Android 



agreement did not restrict the smartphone makers from 

differentiating their versions—indeed it encouraged 

them—and thus put them on the road to learning to both 

stimulate and respond to customer pull rather than 

carrier push. 

 

Charles observes that smartphone and smart device 

makers now feel free to explore differentiation on the chip 

itself.  

 

“Seeing that these cell phone device makers like 

Samsung, ZTE, HTC, Lenovo are now endeavoring to 

make their own SoCs, they now see value or 

differentiation shifting to the device.” 

 

Charlie is in a unique position to know what is going on, 

since Cadence sells technology that enables them to 

design chips.  These phone makers are ramping up their 

design capabilities and buying third-party design houses. 

 

What seems to be happening is a new round of device 

innovation spinning free from the carriers. Most 
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interesting of all is the rise of ultra-low-cost smartphones 

in China. For example MediaTek and Spreadstrum are 

selling what one might call “Smartphones on a chip” — 

turnkey phone kits costing in the tens of dollars that are 

being assembled and sold by hundreds of mostly small 

and emerging companies in China.4 

 

 

Consider the following.  The greatest numbers of mobile 

subscriptions today are not in the United States or 

Europe, but in the Asia Pacific Region, China, Africa and 

India, with a combined total of 4.123 billion active 



subscriptions today, most of which are ripe for 

smartphone device upgrades, and pulling for affordable 

smartphones. 

 

What will it take to succeed in these regions?  It will take 

low-cost smartphones with selling prices unsubsidized by 

carriers of $50 US and lower. 

 

Fast taking over a leading role in the worldwide 

Connected Community is a new ecology of shared 

purpose, allied around designing, making, assembling and 

marketing ultra-low-priced smartphones to people in the 

big four mobile regions.   
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Companies creating systems in China and Taiwan work 

with chip design automation and intellectual property 

providers in the US and UK.  The resulting chip designs 

are manufactured in semiconductor foundries in various 

parts of the world.   

 



 

 

The stunning message of this graphic is that in just a few 

short years a truly global business social movement has 

grown.  This shows, in my view, the power of open 

ecosystems to provide a platform for the emergence of 

business movements.  Low barriers to entry combined 

with powerful tools and partners can lead to the fast 

formation of new businesses. 

 

Together this “affordable smartphone” special purpose 

community is joined in a mission to proliferate low-priced 
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computing and communications products across the 

world.  This business social movement, this ecology of 

shared purpose, is a central element reshaping the world 

of technology in the present moment. It is an example of a 

swarm of talent, funding and organization animated by 

shared visions and drawing on the existing infrastructure 

of fabricators and intellectual property suppliers, plus of 

course the global telecom carriers. 

 

In the days when IBM, GE, AT&T and other business 

giants were dominant, maintaining shared purpose in 

business required immense corporate organizations.  

AT&T at its peak in 1984 employed one million people to 

serve about 60 million customers, a ratio of one employee 

to every sixty customers.  Not much better scalability 

than my local public school of one to twenty. 

 

The remaining giants today provide more or less open 

platforms that others can use to establish businesses on a 

common base.  IBM provides technology services, GE 

manufacturing services, and AT&T and Verizon large-

scale communications services.  Verizon in 2014 had 



about 195,00 employees serving 144 million customers.5  

This is a ratio of one employee to 738 customers. 

 

Today interested parties swarm together across multiple 

platforms and novel combinations emerge to achieve 

particular shared purposes.  Some of these combinations 

prove especially valuable to their users, catch hold, and 

establish themselves on the planetary business landscape. 

Social texting service WhatsApp at the time of its 

acquisition by Facebook for $19 billion served 450 million 

people, most of them in Africa.  It had just 55 employees 

located in Palo Alto, California.6  That is a ratio of 1 

employee for just under ten million customers.   

 

What makes WhatsApp so popular among young people in 

Africa?  Texting is their preferred mode of 

communication, and up until now it has been expensive, 

metered on a per-message basis.  WhatsApp provides 

unlimited free texting, as well as media attachments.  In 

a brilliant feature, a users’ WhatsApp address is their 

mobile phone number, thus providing a seamless 

transition for the user migrating from carrier service to 
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WhatsApp, and saving WhatsApp itself from the cost of 

maintaining a directory of WhatsApp-specific addresses. 

 

 

More or less everyone on earth is pulling to be connected.  

Thus members of the Connected Community ecosystem 

share an overarching purpose to respond to this pull, and 

connect everyone on earth.  

 

 

 

 

Today the number of active mobile subscriptions is now 

about equal to the world’s population, and growing much 

faster.   

 



 

 

Of course this does not mean that every person on Earth 

has a mobile phone subscription yet—but we are getting 

there.  As indicated above, in some regions there are more 

than one mobile subscription per person, and some less.  

However, the Connected Community now has production 

capability to supply and connect almost everyone on 

earth.  With device and services prices continuing to drop, 

proliferation is continuing rapidly. 
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About 75% of all mobile subscriptions are in the 

developing world. The effect of this intensity of connection 

on world society and on productivity and living standards 

is incalculable. 

 

 

But in a way we’ve gotten ahead of ourselves.  OK, we 

agree, we recognize that the world is being dramatically 

reshaped.  And we have some questions.  At a macro level, 

what makes this industry organization different from its 

predecessors?  How does it compare the industry 

structure of the personal computer world, and how does it 

compare to the worlds of open source and do-it-yourself? 



 

The short answer is that for much of its life, the personal 

computer industry has been organized hub-and-spoke 

style; around the Intel chip architecture and the Microsoft 

aggregation of operating systems, Office, developer tools 

and databases.  In this way the governance of the 

community resembled a pre-Internet telephone network, 

with hub-and-spoke relationships in the backbone, that in 

turn offered exclusive connection rights to hub and spoke 

local phone networks.  Just as there was “One AT&T” for 

many decades, Intel surrounds its core processor with 

supporting chip sets, and has traditionally dictated 

“reference architectures” to be followed by the hardware 

systems companies such as Lenovo, Dell and HP.   The 

key idea here is that the core companies desire 

ecosystems that are as “mono-centric” as possible.  

Indeed, tension has always arisen between Microsoft and 

Intel because, even as the closest of allies and joint 

successes, bi-centric leadership of the ecosystem was 

difficult for their leaders and cultures to manage. 
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The open source world more or less follows the model of 

the early Internet, with order emerging out of 

combinations of ad hoc relationships among do-it-yourself 

oriented individuals and teams.  Rather than be 

determined by one or a few centers, the emergent 

contributions arose because shared values, shared visions, 

and shared respect for technical talent and boldness—

such as that manifested by Richard Stallman and  Linus 

Torvalds who helped the projects that paved the way for 

the open source Linux software of today. 

 

Both the Intel Microsoft bi-centric and the open source 

dispersed, philosophically-unified models proved highly 

successful to a point, but their expansion was limited.  In 

a sense they form a Hegelian thesis and antithesis, with 

property rights forming the basis of leadership in the 

first, and avoiding property rights the basis of the second.  

The Connected Community that brings us the global 

smartphone et al revolution is a new synthesis:  Its 

approach to organization comfortably includes as sub-

ecosystems large numbers of both producer-centered and 

community-centered ecosystems, thus it offers the best 



benefits of both.  However, it substitutes a sophisticated 

poly-centric leadership system that brings the sub-

communities together.  A cross-company, cross-leader 

meta organization provides direction based on values, 

norms, relationships and shared, co-evolving goals.  The 

leadership seeks shared purpose and shared business and 

social and personal success.  The leaders have found that 

they can work with many different forms of sub-

ecosystems, as long as certain community standards are 

respected. In the simplest conception it resembles the 

modern Internet with its communities, regions, multiple 

and diverse interconnections, backbones and servers—all 

more or less responding to the demand coming from 

applications and devices in the hands of customers 

 

The Connected Community ecosystem encourages a vast 

and fast-differentiating range of local, niche, overlapping 

and mult-model ecosystems, which thrive when they are 

focused on customers, solve real problems, and are as self-

supporting as possible, niche by niche.    
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The Connected Community design includes a core of 

companies that pursue the most advanced science and 

engineering. Science and engineering is used to develop 

common member services with great economies of scale 

and extraordinary wide mass-customization and thus 

scope.  Thus the Connected Community has established 

unrivaled capabilities on behalf of its members.  These 

share the purpose of supporting a broad, diversified 

proliferation of the niche making edges.  The evolutionary 

fitness landscape for the Connected Community and its 

leadership is set by the pull of niche makers and 

customers on the vast, ever expanding ecosystem edge, 

and transmitted throughout the ecosystem by the internal 

partners who serve them. 

 

These edges are ever changing.  A leadership challenge is 

to unify the ecosystem in dimensions that bring efficiency 

and effectiveness while promoting diversity. The “non-

rivalrous” and “non-consumable” nature of information 

makes sharing, pooling and reuse of knowledge 

cumulative, inexpensive, and easily accessible for 

members.  Efficiency and effectiveness dictates common 



research and development of technology architectures and 

tools, shared manufacturing and application software 

pooling.  However, it requires agreement as to common 

ideas, standards, procedures and technology architectures 

in order to be realized.  This must be accomplished while 

respecting diverse needs of members. 

 

Centers of shared reference such as the processor and 

technology architecture are held by “steward” 

organizations—sometimes these are for-profit, such as 

ARM Holdings.  Sometimes they are not-for-profit like the 

Linaro enterprise software consortia, and usually 

sponsored by powerful members who could dominate an 

ecosystem but recognize the value of not doing so, such as 

Facebook in relation to the “Open Compute” initiative.  

They emerge as needed and range in time-to-action from 

“manufacturers’ agreements” to formal international 

standards.   

 

                                       
1 Charles Huang, Cadence, personal communication, April 2013 
 
2 John Hagel III, John Seely Brown: Lang Davison, The Power of Pull: How Small Moves, 
Smartly Made, Can Set Big Things In Motion, Basic Books 2010. 
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3 “Smartphones:  High Prices, Huge Market,” Benedict Evans, MIT Technology Review Business 
Report — Making Money in Mobile, 2013 
 
4 “Here’s Where They Make China’s Cheap Smartphones,”  Case Studies, MIT Technology 
Review Business Report — Making Money in Mobile, 2013 
5 http://www.statisticbrain.com/verizon-communications-company-statistics/ 
6 http://en.wikipedia.org/wiki/WhatsApp 
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Serving many 

ecosystems 
 

 

 

 

he App stores of today support thousands of core 

applications that in turn spawn customer 

centered ecosystems, that in turn support 

thousands to millions of users, becoming a part 

of their personal ecosystems.  When Google 

matched the iPhone with the open source 

Android operating-system-powered phone 

ecosystem, and matched the iPhone App Store with a 

Google App store, the App idea went free, global, and 

T 
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became the biggest new development in personal 

computing ever. 

 

Science enables flexible systems, which in turn support an 

unlimited number of Apps.  The collective impact of the 

apps on the world is immense, further fueling demand for 

smartphones and for the Connected Community 

contributions.  
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The customer is able to buy a program and download to 

his or her phone, or download a front-end to a cloud 

service.  Either way the customer is — ideally — able to 

depend upon the quality of the app and have it “just 

work.”  Each of these applications may be said to have its 

own ecosystem — thus Google maps and Evernote create 

communities, and members of these communities use 

Google Maps and Evernote as platforms on which to add 

further services and grow new ecosystems even more 

diverse. 

 

One of the challenges for a Google or an Apple is 

managing the vast number of applications and ecosystems 

that can develop on the platform.  One of the biggest 

issues is the quality and integrity of any given app.  Apple 

has chosen to screen the apps it lists, and insists that 

apps are created with its tools through a licensing 

program.  Google apps are written using open standard 

technology, and Google does not screen or require 

registration in the Apple sense.  Both are evolving in their 

understanding of how to manage their community. 
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It is a challenge for a company who is a host or a sponsor 

of a service for apps created by a community to assure 

their performance.  Yet just as a company’s success can be 

enhanced by good apps, it can be damaged by wayward 

apps. 

 

The worldwide Connected Community now touches 

several billion people using apps, and this issue engages 

most of its members either directly or through their own 

customers. 

 

There is much for the ecosystem as a whole to learn about 

how to respond to the app revolution and, more generally, 

to the people and communities using these apps.  The 

most systematic company I have found for managing its 

apps and network of communities is Xilinx.  Xilinx serves 

mission critical applications including some that power 

crash-avoidance systems in cars.  Quality is paramount.   

 

One of their major initiatives is in smart vision.  That is, 

taking video data and analyzing it.  This means looking 

for patterns in ambiguous data — making sense of it, and 
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doing something.  A lot of what they do is in automotive 

applications, where obviously the software must make an 

interpretation in moments — in order to prevent a crash 

with another car, avoid hitting a child or keep the car on 

track while sliding on ice. 

 

Xilinx has three other major thrusts in variations of 

smarter networks — smarter wired, wireless, and data 

center.  In each case “smart” involves understanding 

moment-by-moment network conditions, including 

equipment performance, outages, traffic patterns, loads, 

applications and adjusting overall for many different 

dimensions of higher performance. 

 

Xilinx has, like most companies in the Connected 

Community, amazing underlying technology. Their chips 

are fully programmable, meaning that the same off-the-

shelf chip can power a diversity of the very complex 

applications mentioned above. 

 

Their chips are built principally of FPGAs — field 

programmable gate arrays.  These are vastly capable 
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arrays of transistors that can be reprogrammed. The 

range of “identities” they can take goes from mainstream 

calculations and logic, to fast algorithms for vision or 

communications analysis, to analog to digital signal 

converters that are part of software defined radios.  They 

can be programmed to connect to input and output 

devices from medical equipment to auto steering, and on 

the other side to GPS, accelerometer, and chemical 

sensors — and on and on. 

 

In addition to the programmable areas on a chip, other 

dedicated resources can be made available.  Typically this 

would include a general-purpose processor as well as 

specialized accelerators tuned for particular jobs. The 

routing on the chip among the areas is as programmable 

as the logic that does the work in each area.  Xilinx SoCs 

are little digital ecosystems.   Seen from a systems 

perspective the microelectronics field is ecosystem after 

ecosystem after ecosystem, all the way down. 

 

I spoke with Steve Glaser and Dave Tokic from Xilinx.  

Steve is Senior Vice President, Corporate Strategy & 



Shared Purpose 

 48 

Marketing Group; Dave is Senior Director, Partner 

Ecosystems and Alliances. 

 

Steve and Dave are on their fourth company leading 

ecosystem development.  They have become experts at it, 

systematic and comprehensive.  Impressive. 

 

Steve and Dave make a pair — energetic, quick thinking 

and able to finish each other’s sentences.  Xilinx 

headquarters is in San Jose, on “Logic Drive” — you have 

to love it — on the southwest side of the city, near the 

foothills. Despite the building being a typical Silicon 

Valley 2-story “earthquake shelter” office building, Xilinx 

is only a couple of miles from open space. It’s a pretty 

sweet location. 

 

Steve started, expressing the multi-ecosystem view 

typical of leaders in the Connected Community, 

 

“We’re unique [the company Xilinx].  We’re actually 

part of the ARM ecosystem in a way. We are a 

customer of ARM’s.  ARM is a customer of ours. They 
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use our products in various ways.  Then we have our 

own ecosystem around our platform, aspects of which 

involve ARM, some of which don’t.  Some of which 

complement ARM and ARM is part of the solution.  

Sometimes they’re not.  So it’s actually a web of 

things. 

   

“We have an area we call our Smarter Vision 

Initiative; around image and video processing 

systems that are adding all this intelligence to video.  

Interpreting what’s in video say, helping in driver 

assistance. Processing of video and deciding if there’s 

a kid going across the street so that your car can 

automatically save the child.” 

 

Steve became audibly energized as he talked about a 

hybrid ecosystem that mixes open source with commercial 

contributions, 

 

“Obviously we have a huge vested interest to tap into 

these hybrid models … So we tap into open source, for 

example around ARM’s embedded Linaro. 
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“There’s something called Open CD, for example, 

which is an open source library of functions that 

people use to build these Smarter Vision systems. 

 

“With OpenCD we even modified some things so it 

would automatically go into a high-speed hardware 

acceleration function. The customer can have it either 

way — use the accelerator, or simply run OpenCD on 

ARM cores.   There can be an enhanced version of 

OpenCD, or a plain one. 

 

“So if someone has a special purpose that is very 

relevant to meeting their system requirements, they 

can incorporate a variety of specialized dedicated 

hardware.” 

 

Steve continued, highlighting how their Smarter Vision 

ecosystem is composed, looking forward.  

  

“We have major IP partners that invest in intellectual 

property — large [general purpose] subsystems, real-
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time video engines for example, or [vertical-market 

applications] that do something in, say, 

communications for security.  We can’t do all the IP 

ourselves. 

 

 “[So then partners are integrating] hardware, 

software, intellectual property, tools, design services 

‘cause we can’t do all the design services.  If someone 

wants help, you name it, we do it [within the 

ecosystem model].  In the case of IP, whether it’s for 

profit, whether it’s open source, whether it’s a hybrid 

of all of that, which it often is.” 

 

I ask what keeps him up at night? 

 

“Well, I’ll let Dave jump in a minute, but I’ll tell you 

the thing that keeps me up at night …  

 

“Our goal is to provide an ecosystem that 

complements what we do and aggregates into 

solutions that our customers ultimately are 

demanding.  Now that is a challenge.  Let’s say that 
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we end up with hundreds of millions of dollars of 

business associated with one ecosystem partner’s 

capability.  What happens if that ecosystem partner 

gets acquired –– or goes away? 

 

“So there’s this tension [about dependence]. Our 

biggest customers sometimes demand that we take 

more direct ownership of some of these key elements. 

Or they ask us to back it in some way even if it’s from 

a third party.  They sometimes want us to step up and 

take a bigger role in terms of liability and quality 

assurance and integration. 

 

“Ideally it all sounds wonderful to spur on all these 

complementary elements of an ecosystem that add up 

to all these different solutions that no one company 

could ever create. 

 

“But then practically it creates at some point almost 

too much success. In certain areas it creates extremely 

difficult dilemmas in terms of business continuity 

and assurance — for some of our big customers and 
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certainly for us when we start having a dependency 

that’s too high. 

 

“Obviously you could solve this if you have several 

sources and they are all equal. But often in these 

cases they are not all equal.  There are only so many 

people that are really good at what they do.”1 

 

Dave Tokic came in. 

 

“Ultimately Xilinx can’t do everything.  We’re not 

going to vertically integrate.  That’s not our business; 

it’s not our strategy 

 

“So a key piece is having a healthy ecosystem that can 

supply these customer needs, and the challenge is that 

these tend to be pretty complex systems.  And the 

intelligence behind them requires specialized 

intellectual property products, whether it’s hardware 

or software or expert services to help augment the 

capabilities of the end customer that’s trying to 

implement that system. 
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“It’s not like Apple’s app store. These guys are 

typically PhDs in image processing or in 

communication theory and there are just not 10,000 

of those guys or gals out there.  

 

“So we’ve evolved as a company to have a more 

strategic relationship with our customers and they’re 

looking to us to provide guidance. That, in turn, 

requires us to have a much deeper relationship with 

the providers.  We need to proactively get them on 

board our latest technologies, align roadmaps, and 

help with quality assurance. 

 

“So I’d say it’s, it’s interesting.  It’s not a ‘spread seeds 

all over the field and let’s just reap what is sown.’  

You have to be very, very picky about planting a 

particular seed and watering it carefully in order to 

get the best blooms out of that plant.”2 

 

Xilinx has a variety of mechanisms it is using with its 

third parties.  They range from training, to helping fund 
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specific technology development, to taking equity 

investments.  In rare cases they have acquired a firm. 

 

Steve and Dave take a population approach to the 

partners that make up their ecosystems. They have about 

600 parties that they deal with, with about fifteen in the 

top tier, providing mission-critical services on programs 

like Smarter Vision.  These are companies Dave works 

with very closely.  Then there is a second, much larger 

tier, that also gets active assistance, but through a less-

directly-engaged consultative and training approach. 

 

An ecosystem, like any organization or team, requires 

leadership.  It may have a different form from a company, 

but it needs shared vision, management systems from 

aligned roadmaps to certification and testing.  Partners 

have staffing, training and coaching challenges. 

Sometimes they have business model or funding 

problems.  Steve and Dave are continuing to expand the 

range of ways they can help their partners be expert and 

successful.  
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In addition to providing leadership to the ecosystem 

members, a second role Steve and Dave have carved out is 

looking for gaps in their technology, in their services, and 

in their partner network.  The goal is to identify what 

they call “boulders” — substantial problems holding back 

customer and partners, of a magnitude that is difficult to 

address except with guidance and perhaps funding from 

the Xilinx level.  In this way Xilinx is systematically 

identifying customer pain and problems, and 

systematically putting together initiatives to solve them. 

 

The leaders of these companies see themselves involved in 

many ecosystems, some broader, some deeper, all 

overlapping and reciprocal.  “I’ll be in your ecosystem if 

you’ll be in mine.”  Each company has its own unique and 

evolving configuration, shaped in constant interaction 

with other companies. 

 

In a sense Steve and Dave have invented a new way to 

look at ecosystems:  as themselves populations, with all 

the opportunities of intervening to increase the 

population, cull it, evaluate and distinguish types, 
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augment it, and develop directories and introduction 

services to put members together. 

 

It should come as no surprise that the technology world 

continues to come up with advances in large-scale, fast-

moving cooperation.  The industry is deregulated, its 

hiring practices are very open and diversity-friendly when 

compared to other fields, it is international, it has a 

culture that celebrates science-and-innovation, it’s well 

funded and it creates a lot of labor-saving value and thus 

is highly paid by the society as a whole. 

 

Twenty years ago Silicon Valley was arguably the world’s 

best place to grow a tech business.  The large,  business 

ecosystems were established in its soil.  Intel, Microsoft (a 

Redmond version), Oracle, Cisco, Google.  Books were 

written about the Valley’s open, cooperative business 

style, its speed of thought and action.  Other towns, 

London and Singapore, Bangalore, Austin, Pittsburgh and 

New York, as well as San Francisco just up the bay — 

worked to replicate its key features, and in many ways 

they were successful. 
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Today a new growth medium, even more collaborative and 

open has emerged. The stunning thing about the new 

Connected Community is that it is not centered in the 

United States at all.  It is truly global.  It does not depend 

on a few applications, but on millions.  It’s economic 

viability does not depend on the discretionary income of a 

few hundred million customers, but on its ability to help 

improve the standards of living of billions of people. 

                                       
1 Steve Glaser, Xilinx, personal communication, April 2013 
 
2 Dave Tokic, Xilinx, personal communication, April 2013 
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Offering real 

differences and 

choices 

 

 
 

iberate powerful technologies from the few.  Let 

everyone gain access to technology and expand his 

or her personal opportunities. Applied technology L 
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enriches daily life, saves labor and reduces costs and 

risks. As technologists we know this from personal 

experience. To reach a wider sphere of customers we can 

design our business ecosystems to produce a range of 

products, prices, benefits and tradeoffs.  We can 

differentiate our offerings, be flexible in our options and 

diversify whom we serve. 

 

Early in the book we pointed out that as the primary 

producers of an ecosystem diversify, they create a more 

and more highly varied environment—and fitness 

landscape—for the species above them.  These species in 

turn become more varied as they adapt.  We see the same 

sort of pull for, and rewarding of, variety in higher layers 

(“app serving” layers?) of the Connected Community. 

 

In 2007 Chris Anderson, the editor of Wired Magazine, 

founded a Do It Yourself (DIY) community to make 

personal drones. There had long been worldwide hobbyist 

communities making and flying model airplanes — but 

these vehicles were not autonomous. They were tethered 

— either by actual physical lines or by radio control units. 
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 What they lacked was the ability to fly by free from 

tether. Anderson’s insight was that GPS-based control 

technology to enable reliable long-range drones was 

becoming available at a price many could afford — in the 

range of a few hundred dollars.  As he put it in an article 

last summer, 

“Just as the 1970s saw the birth and rise of the 

personal computer, this decade will see the 

ascendance of the personal drone. We’re entering the 

Drone Age.”1 

A business ecosystem is initiated by bringing together the 

fruits of science with the needs of society.  In less formal 

terms, entrepreneurs liberate technologies and make 

them widely available.  William Gibson's famous 

statement that "the future is already here, it’s just not 

evenly distributed yet"2 is not just an observation.  It also 

poses implicit questions: "Why isn't the future distributed 

yet?  What would happen if it was?"  And most 

exhilarating: "Do you think we might be able to do it — to 

let the future loose?"  Wearable computers, ingestible 

sensors, wireless communications from inside the body, 
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personal drones — the real lesson of the past decade or so 

is that the public itself, including hobbyists, DIY 

"makers," kids in school and out, will spread the word and 

distribute the future. 

You don't achieve this just by extending Moore's law — by 

simply going smaller, denser and faster.3  That would be 

like attributing all the blessings of modern transportation 

to the advancement of metallurgy or internal combustion. 

 Moore's law is necessary but not sufficient.  The new 

business ecosystems have an explicit intent to let people 

communicate knowledge among themselves and to 

liberate useful technologies.  They have gained this in 

part from the social fruits of the open-source movement 

and from the social networking experience in general. 

This social experience is joined with something I consider 

an essential fruit of the  ecosystems: modular and flexible 

components that can be put together to perform 

sophisticated functions by (relatively) unsophisticated 

makers. It was the modularity of electronic components 

that let the two Steves — Jobs and Wozniak — build a 

"phone phreaking" device to trick Bell System computers 

into allowing free long distance calls. They sold their 
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"blue box" in the dorms of UC Berkeley, and 

subsequently, building on this experience, created and 

sold the personal computer. 

 

The new generation ecosystems are explicitly designed for 

freedom, choice and flexibility — for sensing and 

satisfying customer pull.  There is a “Law of Variety" to 

complement and build on Moore's law.  The more that 

Moore's law takes us deeper into the atomic level, the 

more theoretical variety we have available to redesign 
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and reconstruct our world.   

The great physicist Richard Feynman pointed this out 

years ago in a lecture that is widely viewed as founding 

the nanosciences. In an after-dinner speech to the 

American Physical Society in 1957, Feynman said, 

“At the atomic level, we have new kinds of forces and 

new kinds of possibilities, new kinds of effects. The 

problems of manufacture and reproduction of 

materials will be quite different. I am, as I said, 

inspired by the biological phenomena in which 

chemical forces are used in a repetitious fashion to 

produce all kinds of weird effects (one of which is the 

author).”4 

Great combinatorial diversity is born of having more 

pieces to combine. As the size of pieces approaches the 

atomic level, the possible combinations approach infinity.  

The phenomenon holds at other scales.  For example, a 

useful discussion of this phenomenon at the ecosystem 

level is "Population diversity and ecosystem services," a 

widely referenced paper by Gary Luck, Gretchen Daily 
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and Paul Ehrlich of Stanford.5 They attempt to measure 

"ecosystem services" — that is, the services provided by 

ecosystems to those within and beyond their borders. We 

can think of this as the analogue of services a business 

ecosystem provides in response to a variety of customer 

pulls.  The variety of services depends on the variety of 

organisms making up the ecosystem, and the ability of 

these organisms to join in unique and useful 

combinations. 

The success of the smartphone is just one dimension of a 

much broader Cambrian-explosion of diverse products.  I 

consider this expansion of diversity every bit as 

fundamental as Moore's law, even as it builds on that 

earlier law.  Gordon Moore's original paper is a serious 

piece of scientific observation and insight.  Moore himself 

anticipated the issue of flexibility in his 1965 paper, and 

thought about it as a way to share the cost of achieving 

continuing advances in leading edge manufacturing. 

“Clearly, we will be able to build such component-

crammed equipment. Next, we ask under what 

circumstances we should do it. The total cost of 
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making a particular system function must be 

minimized. To do so, we could amortize the 

engineering over several identical items, or evolve 

flexible techniques for the engineering of large 

functions so that no disproportionate expense need be 

borne by a particular array. Perhaps newly devised 

design automation procedures could translate from 

logic diagram to technological realization without 

any special engineering.  

“It may prove to be more economical to build large 

systems out of smaller functions, which are separately 

packaged and interconnected. The availability of 

large functions, combined with functional design and 

construction, should allow the manufacturer of large 

systems to design and construct a considerable 

variety of equipment both rapidly and economically.”6 

Fast-forward five decades to today, and Moore’s vision is 

being realized. Consider Freescale Semiconductor, a 

global semiconductor company that sells inexpensive, 

power-efficient flexibility with more-than-good-enough 

speed.  Freescale manufactures and sells a dizzying range 
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of chips packaged and ready to be interconnected, most of 

them available off-the-shelf through online distributors 

such as Mouser Electronics.  Mouser lists hundreds of 

Freescale products, most selling for far less than $100.7 

One of these products soon to hit the market is a tiny 

microcontroller 1.9 x 2 mm that Mouser says is 8“with 

great potential for ... portable consumer devices, remote 

sensing nodes, wearable devices and ingestible healthcare 

sensing.” 

I spoke with Geoff Lees and Mario Centeno of Freescale.  

Geoff leads the microcontrollers business and Mario is a 

senior executive in strategy.  They are based in Austin, 

Texas, home of the South by Southwest Music Festival as 

well as fabulous BBQ ribs. 

I asked them how Freescale is able to offer such a wildly 

diverse range of chips, almost all at markedly low prices.  

The answer:  Gordon Moore’s 1965 hope that “design 

automation procedures could translate from logic diagram 

to technological realization without any special 

engineering” has largely been accomplish by an ecosystem 

of independent electronic design automation companies 



Shared Purpose 

 68 

and their partners.  Freescale is a sponsor, customer and 

beneficiary of this achievement, and manufactures chips 

at fabs around the world. 

As Geoff explained,  

“In the mid-2000s we began to see a trend toward 

using automated design software to pull together 

software models representing, say, one or more 

microprocessors plus a number of other functions, 

and then use the design software to ‘synthesize‘ the 

models into instructions to drive the manufacturing 

line in a fab, down to the molecular level. 

“So EDA companies such as Cadence, Synopsys take 

a high-level language and synthesize it into actual 

real world physical logic. 

“Automation in hardware design made small-run, 

specialized chips economically viable.  A newly 

expanded range of customers could be offered 

specialty chips at affordable prices. 

“It's clear that the hardware side of our industry has 
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reached a level of efficiency that [allows us to] deliver 

flexible hardware solutions at the right price and the 

right power and the right profile for customers.  And 

that differentiation is now.” 

Variety can now be achieved without exotic processes and 

unaffordable fabs.  Geoff is an admirer of what Intel 

accomplished in pursuit of a linear Moore’s law, and what 

their work taught the world.  On the other hand, he sees 

that most of what customers desire today can be achieved 

without exotic processes — including the tiny Internet-of-

things devices presaged by his 2mm processor. 

“Everything we are doing now is focused on lower 

power.  Extracting the best performance in power out 

of conventional silicon solutions, spread over many, 

many foundries, over many partners.  It's really going 

to fuel these devices.”9 

In two years we will celebrate the 50th anniversary of 

Moore’s paper.  It is time we created a rigorous, well-

publicized way to measure the advance of flexibility and 

design freedom so that we can celebrate our successes and 
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motivate creativity in this dimension. 

In order to kick off the celebration, here are some notable 

contributions to flexibility and choice: 

• A spirit that encourages differentiation.  Human 

values, personal relationships and sustainable lives 

form the basis for professional partnerships.  These 

partnerships in turn encourage the best and most 

distinctive contributions by each partner to the 

whole.  This spirit extends to customers and 

encourages variety within the customer community, 

and helps customers guide ecosystem creativity. 

 

• Tools, components and programmability for 

flexibility.  In order to advance the frontier of 

differentiation, make use of advances in design 

automation software combined with modularity and 

programmability in key components:  Field 

Programmable Gate Arrays, Application Specific 

Integrated Circuits, multi-capability chips (e.g. six 

types of radios available and baked on the chip), and 

custom-designed and manufactured chips. 
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• Find ways for community members to explicitly 

design their rules of shared practice to be enablers of 

variety.  Adopt architectures and standards that 

enable differentiation rather than enforce 

uniformity.  Encourage community problem-solving 

that is self-reflective on this matter, so that the 

judgment of community members grows with the 

platforms themselves.   

 

• Common resources open to a variety of uses.  Make 

substantial contributions to the common base of 

technology on which the ecosystem lives. Examples 

include the Common Platform Initiative enabling 

IBM, Samsung and GlobalFoundries to make 

leading-edge manufacturing available through a 

foundry model.  At the software end of the spectrum, 

collaborative initiatives like the open-source Linaro 

initiative are developing shared flexibility-enhancing 

"middleware" to help bring new applications onto a 

range of hardware. 
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• Appropriate technology diversity matching desired 

results.  Take advantage of the variation in 

manufacturing capability across the ecosystem.  

Each time the leading edge in fabrication moves 

ahead, factories that only recently were seen as 

state-of-the-art are made available to a wider user 

base.  The equipment and the fab are paid for.  The 

people are experienced and the processes have been 

refined.  Implementation is straightforward and safe 

compared to the leading edge, design automation 

tools are mature and the yield of useable chips is 

likely to be comparatively high. 

Taken together these contributions — and no doubt more 

I don't know about — lower the cost and expertise 

barriers, enhance flexibility, increase choice up and down 

the value chain including for the end customer and 

application designer, and enable the ecosystem to expand 

into an ever larger array of markets. 

They also give the lie to the widely held view that because 

leading-edge fabs are becoming more and more expensive, 
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chip technology is becoming less and less accessible to 

small companies and to members of open ecosystems.  The 

opposite is true.  Because of concerted industry 

investments in democratization, open access and lowering 

barriers to entry, choice and flexibility continues to 

progress at a rate equal to and perhaps greater than 

Moore's law.  The world needs the moon shots, the U.S. 

government-funded Defense Advanced Research Projects 

Administration (DARPA) investments, and the relentless 

Intel and IBM pursuit of the frontier.  But as these 

investments pay off, the knowledge they yield and the 

technology they leave in their wake are free for the 

populace to take up and distribute.  I conclude with Chris 

Anderson again: 

“Today, all the sensors required to make a 

functioning autopilot have become radically smaller 

and radically cheaper. Gyroscopes, which measure 

rates of rotation; magnetometers, which function as 

digital compasses; pressure sensors, which measure 

atmospheric pressure to calculate altitude; 

accelerometers, to measure the force of gravity — all 

the capabilities of these technologies are now 



Shared Purpose 

 74 

embedded in tiny chips that you can buy at 

RadioShack.  Indeed, some of the newest sensors 

combine three-axis accelerometers, gyros, and 

magnetometers (nine sensors in all), plus a 

temperature gauge and a processor, into one little 

package that costs about $17.10 

This is choice, flexibility and access. RadioShack is the 

exemplar of Feynman's law. 

Postscript: 

The accessibility revolution is not limited to 

semiconductors, and appears wherever the manipulation 

of atoms and molecules is valuable.  J.D. Deng manages 

Harvard's Laboratory of Integrated Science and 

Engineering, a facility open to students with several clean 

rooms and extensive but small-scale Nano fabrication and 

Nano imaging capabilities.  Mostly the work is focused on 

Nano-Bio. Last fall I took an evening extension course 

with J.D.  We made sensors with carbon nanotubes that 

measured about a nanometer across and were 

"instrumented" (impregnated) with gold Nano particles. 
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You can buy these instrumented nanotubes at lab supply 

houses.  We attached the nanotubes to silicon dioxide 

wafers by weak intermolecular forces (van der Waals 

forces). We checked our work with atomic force 

microscopes capable of imaging a molecule.  The 

microscopes fit on a desktop and cost a few thousand 

dollars. 

One on microfluidics, teaching how to use soft lithography 

to make labs-on-a-chip, complements J.D.’s course.  The 

astounding thing is how easy soft lithography is to do. 

Patterns are etched into silicon wafers by computer-

controlled electron beams. Then a chemical that will 

become the basis of the “lab” is poured over the etched 

wafer surface and fills the etched features.  The 

astounding thing is that this chemical, PDMS, is 

conventional silicon calk, the stuff you might buy at Home 

Depot to seal your bathtub edges.  It is cheap, easy to use, 

and safe.  The silicon calk is allowed to harden and then 

carefully peeled off.  Intricate positive structures of soft, 

bio-stable silicon calk remain on the underside.  These 

tiny channels, gates, mixing rooms and wells are excellent 

structures for micromanipulation of fluid.  Layers can be 
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joined to make more complex fluid processing systems — 

labs-on-a-chip.  The structures are simple but can have 

features down to about six nanometers—about half the 

Moore's law threshold in semiconductors today.11 

A typical lab-on-a-chip consists of micro channels and 

small compartments through which fluids such as blood 

plasma can be drawn.  There are many lab-on-a-chip 

design options. For example, small "fingers" made 

sensitive to particular molecules can be exposed to fluids.  

When triggered, the surface of a finger might be made to 

produce a small electric charge that is then automatically 

detected by a charge sensor.  A finger surface might 

instead by design change color or fluoresce, and this 

signal detected by manual or automatic microscopic 

inspection. 

Student projects typically mix or match techniques to 

make small systems.  In our class, I planned a lab-on-a-

chip using a mix of detection techniques to look in parallel 

for 20 micro molecules in blood. These particular 

molecules have been recently discovered to signal and 

perhaps cause — by cascade effects — positive real-time 
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effects of aerobic exercise on the heart and pancreas. 

Speaking to J.D. one afternoon, I commented on the 

extraordinary flexibility of the bio Nano techniques, and 

their ability to be mixed and matched into applications. 

 "Yes," said J.D., "it is like there are all of these 

components available on a table in front of us, and we just 

draw lines through a handful of them and out to what we 

want to do."12 

That is a perfect homolog for the strands and fabrics 

linking functions on a system-on-a-chip, chips in a system, 

people and teams in a value chain, and companies among 

each other in an ecosystem. 
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Harnessing deep 

science 

 

 
 

Science and engineering are foundational inputs to 

innovation in an organizational ecosystem.  
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Bringing scientific findings forward requires a team of 

experts including those who understand the discovery and 

those who know the industrial situation.  The typical time 

frame for moving a discovery out of the lab to market is a 

decade or more.   

 

Our business ecosystems must build settings for 

sustained science translation — Bell Lab’s “reduction to 

practice” — where people can work closely, in secret, at 
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the highest professional levels, for a decade or more.  This 

is in fact, what does happen in our best ecosystems, an 

incredible feat little appreciated beyond the inner walls. 

 

 

 

 

There are many key contributions in the Connected 

Community ecosystem, but none is more central than the 

ability to make semiconductors better and better.  

“Better” is comprised of many types of contributions from 

logic design to the selection of functions to leave on off 
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leave off a given chip.  However, most of all it is 

determined by how small the electronic features can be, 

and how many features can be effectively combined on a 

wafer of silicon.  The general trend is described by the 

famous rule of thumb known as “Moore’s Law.” 

 

Other than knowing that chips can be made with smaller 

features and denser over time, few in the educated public 

follow the advances closely.  This is unfortunate because 

the story is interesting and has many parallels in other 

fields. 

 

A chip is said to be made by a “process”—as in “TSMC’s 

process”—and is further described by the target feature 

size of the process, measured in nanometers (millionths of 

a meter).   Today’s most advanced mainstream System-

on-a-chips are made at around 28 down to 20 nanometers, 

abbreviated 28 nm.  Thus you might describe a particular 

chip as made on TSMC’s 28 nm process. 
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Each process is discrete from those that come before. 

Though the process advances seem to follow a linear 

decline in feature size, from, say, 65nm to 44nm to 28nm 

to 14nm to 10nm, in fact many new inventions must be 

made at each level. 

 

Advanced science and engineering forms the basis for 

creating an appropriate manufacturing process, as well as 

for developing the software that will guide the 

manufacturing of particular chips by way of the process. 

 

The intent is that a customer in a semiconductor company 

or equipment company be able to specify a particular chip 

design and have it made by the manufacturing process.  

Fab capabilities are expensive, and key to the economics 

of the Connected Community is that a particular 

manufacturing line be shared across customers.  The 

automated design software enables a range of designs to 

be specified by a customer and made on the same process 

manufacturing line. 
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Solving the problems posed by each new advance in 

semiconductor manufacturing is a creative process.  

Companies across the Connected Community routinely 

access advanced science, such as physics and 

nanotechnology, and in equally advanced engineering.  

This might range in depth and duration to a multi-year 

partnership with a university lab, to a rapid dip into a 

topic by way of reading published papers.  There are 

many scientific papers, for example, on power saving 

techniques, published by university researchers as well as 

companies.  Some companies have a long history of 

working on semiconductors such as IBM and Texas 

Instruments, and have explored many different 

innovation possibilities.  Their experiences are a treasure 

trove for those seeking new ideas for use at each new 

process node. 

 

There are also groups and organizations dedicated to 

fusing the talents of companies, independent research 

organizations, and universities when it comes to the core 

science that makes industry progress possible.  For deeper 

fusion there are multi-year programs with an ecosystem 
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of partners.  The SOI Industry Consortium has been 

running a program on power saving for many years.  Its 

ecosystem has university affiliates including University of 

California Berkeley (US), Stanford University (US), 

Centro Universitário da FEI (Brazil), Kanazawa Institute 

of Technology (Japan), Ritsumeikan (Japan), Universite 

Catholoque de Louvain (Belgium) These universities are 

matched with EDA companies Cadence, Mentor Graphics 

and Synopsys, core library and IP companies ARM, IBM 

and Synopsys; and foundries Freescale, GlobalFoundries, 

IBM and UMC.1 

 

Another cooperative institution, the Semiconductor 

Research Corporation, bills itself as “Pioneers in 

Collaborative Research.“2  Over 130 universities are 

members, as well as an almost endless list of companies 

in the semiconductor industry and many members of the 

Connected Community.  Its Nanoelectronics Research 

Initiative, started in 2005, has identified roughly 20 new 

technologies that may be able to supersede today’s state of 

art technologies. 
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In addition, academic institutions are starting 

Nanoscience departments to pursue issues of interest to 

the Connected Community.  For example, the new State 

University of New York College of Nan scale Science and 

Engineering, Albany3 was started in 2004 and is part of 

multibillion dollar co-investment between New York 

State, IBM, GlobalFoundries and others. Its goal is to 

create an advanced research cluster, with students and 

employees numbering in the thousands, to study, develop, 

and, at fabs being built in the region, manufacture next 

generation devices. 

 

These academic departments, consortia and institutes are 

intended to be accessible and welcoming. Many are 

organized as public resources.  Most consortia actively 

seek members and are open to companies across the 

Connected Community and beyond.  On the other hand, 

translating research to practice requires dedicated effort 

often over a decade or longer. 

 

The phrase “reduction to practice” appears in US patent 

law and means “embodiment of the concept of an 
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invention.”4 This term can take on a broader meaning, 

over the years in members of the Bell Labs staff in 

particular seem to have come to use it as a kind of mantra 

emphasizing the value and the relative difficulty of 

getting a good idea to work well.  There is a kind of genius 

in reduction to practice, similar to the experimental 

researcher with a knack for coming up with an elegant 

experiment. Reduction to practice is taking a discovery — 

for example a small change in transistor geometry that 

appears to be able to save power and increase speed — 

and turning that discovery into something that works in 

the world — and not just in our minds.   

 

 

FinFET is a technology that is currently contributing to 

progress in Moore’s law. It is much in the news and is 

celebrated as an industry advance.  

 

Briefly FinFET is a design approach wherein the 

transistors on a chip, field effect transistors (“FET”), are 

made with a 3D structure that has what can be loosely 
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called a “fin.”  The finned transistors leak less electricity 

and run faster that flat “planar” transistors. 

 

Now, to whom should we credit FinFET?  We can thank 

academic research and the same US government agency 

that brought us the Internet: the Defense Advanced 

Research Projects Agency (DARPA). 

 

“FinFETs have their technology roots in the 1990s, 

when DARPA looked to fund research into possible 

successors to the planar transistor. A UC Berkeley 

team led by Dr. Chenming Hu proposed a new 

structure for the transistor that would reduce leakage 

current.”5 

 

In order to facilitate the reduction to practice of FinFET, 

Chenming Hu himself became Chief Technology Officer of 

the Taiwan Semiconductor Manufacturing Company from 

2001 to 2004.6 

 

“Leading foundries estimate the additional processing 

cost of 3D devices to be 2% to 5% higher than that of 
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the corresponding Planar wafer fabrication. FinFETs 

are estimated to be up to 37% faster while using less 

than half the dynamic power or cut static leakage 

current by as much as 90%.”7 

 

In a tech world obsessed with power saving, battery life, 

and the massive electrical demands of cloud computing, 

FinFET is a no brainer.  FinFET is just one of many 

advances drawn from scientific and engineering work 

done in academic or independent research centers.  For 

the Connected Community, these discoveries are 

accessible and can form seeds of new commercial 

technologies once they are reduced to practice. 

 

Reduction to practice is just the first stage of moving an 

idea into action in a particular process node.  A cross-

functional team must typically work for years to put 

together the elements required for a new process to be 

successful.  In doing so, they maintain what I think of as 

a prototypical “design commons” where the scarce 

resource is the final process itself, and a variety of 
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interests as well as science and engineering options must 

be considered and reconciled. 

 

I had a set of particularly enlightening conversations with 

Phil Dworsky and Rich Goldman at electronic design 

automation company Synopsys.  In order to implement 

FinFET, Synopsys partnered with foundry TSMC, the 

Berkeley research group founded by Chenming Hu and 

colleagues, and ARM research and development 

professionals.  Rich gave me a sense of what the reduction 

to practice required: 

 

“There is no way forward without collaboration, at 

least with us in our industry. And not only is it 

collaboration between two companies, but it's 

collaboration between three or more companies, and 

they all have to come together. 

 

“For example, to implement FinFET at TSMC we 

[Synopsys] worked closely with ARM very early.  We 

all have to work together very early on to prove that it 

can work.  Then once you get to that point that you're 
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able to make something that works, you then have to 

work together to develop a [design tool methodology] 

that the end user to can use to do the same thing.” 

 

In addition to making a process work, the success of an 

electronic design automation tool company — like Rich’s 

company Synopsys — has to be on two sides.  It has to 

work in the fab, that is in light, lithography, silicon and 

exotic material processes — and it has to work for design 

engineers who want to spec out a final chip, push a 

button, and have their chip in hand not long after.  

 

As Rich says, you have to have design tools that make the 

end user, the design engineer, efficient and successful.   

 

“If you can't deliver effective tools then all that work 

has been for naught.  To deliver that requires, again, 

an additional period of close collaboration with at 

least three parties, and probably even a fourth party, 

which is the lead customer.”8 
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Phil Dworsky, Rich’s colleague at Synopsys, came in at 

this point to describe making the tools, which involves 

creating models of the light and physics of the specific 

processes being used, models that address a specific chip 

architecture and layout, and models to guide the 

machines that will do the manufacturing.  Layout 

requires respecting design rules for managing issues such 

as heat, radio-frequency interference, or the “quantum-

tunneling” problem that is a leading cause of power loss. 

Phil added,  

  

“Absolutely all of these collaborations require 

multiple years.  Just going from conventional design 

to a well-known fabrication process using proven 

design tools can take five years from idea to volume 

production.” 

 

Now factor in new ideas for new processes having new 

design rules and requiring new types of design software.  

 

“It requires a process of understanding and modeling, 

experimentation, multi-way tuning and optimization 
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–– there is just an awful lot that goes into making 

that happen.  Then finally we get it into the advanced 

designers' hands – and they're starting to do their 

pilot projects. Then we get into early production and 

then finally we get into mainstream.  If we look at the 

lower power work we did –– together with ARM – it 

took about seven years.”9 

 

Converting scientific possibilities to production realities is 

a long and demanding process—but one that is essential 

to the advances of the community.  Without that science 

and engineering input, the whole community stagnates. 

 

Drawing deeply requires cooperative teams that can stay 

together for years, and do so with very open, cross-

company sharing among them, while maintaining secrecy 

toward the outside world—sometimes among the 

companies of the members themselves. 

 

There is an important additional leadership lesson as 

well: The human side of this process requires intellectual 
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and emotional intelligence — what Phil called in this 

context “maturity.”  

 

“The attributes [our team members need] are 

maturity and a sense of what's needed, because it's 

almost like living in another foreign language.  You 

need to be able to translate it always in terms of 

someone else's objectives and be able to demonstrate 

to one person what the other needs and, and why that 

makes sense for both to do that.”10 

 

Rich and Phil spoke of the management systems required, 

starting with respect for all members of the collaborative 

team — scientists, engineers from the foundry, software 

tool and IP, and device side — combined with the need to 

maintain silence and secrecy about the content of the 

work.  Often the mere fact that a particular company is 

considering a new fabrication is a competitive secret. 

 

Choices frequently have consequences that affect 

members of the cross-company team differently.  As Phil 

put it, the team’s job is to find solutions that both work 
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and “create the most area under the curve” of positive 

results for all involved.   

 

“… We basically have to strive to convince others, even 

internal to our company of the righteousness of a 

certain project.  We need to create the business case 

that faces all directions.” 

 

Phil makes much of the benefits of 360-degree business 

cases.  Carefully written out cases help each 

representative articulate what is important to that 

person’s company, how it can be measured, and what the 

representative and company might trade off to achieve 

higher priorities.  By making these cases available to all, 

other members become skilled over time at understanding 

each other’s position when collectively evaluating a 

choice.  As Rich stated the overall goal: 

 

“Our job is to understand the others' challenges and 

be able to translate between them, because we're 

trying to pull together multiple parties within and 

outside of the company along a solutions path that 
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requires each to give and take.  It’s a negotiation on 

all sides. 

 

“The other side of this is to realize just how pragmatic 

and practical the whole electronics industry is.  We 

all take what we can get and then we have got to solve 

the problem somehow. Those who have been exposed 

to all sides have the understanding that things are 

sometimes imperfect and you have to adapt, move and 

change to facilitate more productivity. EDA is all 

about productivity, making sure that our customers 

can take what we give them and use it on this really 

difficult challenge to quickly and reliably get to a 

result.”11 

 

 

All across the Connected Community people are taking 

ideas — game changing ideas in many instances — and 

carrying on the down-at-the-workbench tasks of reducing 

them to practice.  In this chapter I hope to have 

highlighted those who dip into advanced science and 

engineering and how much they mean to the Connected 
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Community and the ecosystems within it.  With the 

specialized and open-to-all business models of the 

Connected Community the advances made possible in 

reduction to practice become widely available.  Thus the 

benefit of this work is leveraged many times over.  

Tapping into advances in science and engineering 

proliferates through the Connected Community, the 

ecosystems, and the customers. 
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Specialize to 

accelerate 

learning 
 

 

 

 

Wally Rhine, CEO of Mentor Graphics, was one of the 

earliest leaders in the Connected Community, signing the 

second ARM license, after VSLI Technologies, in 1992 
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while at Texas Instruments. When he moved to Mentor 

Graphics he continued to be a member of the community.  

He described how he and his colleagues gradually began 

to realize the full benefits of the ecosystem model: 

“There were economies of scale associated with the 

ecosystem design that we didn't recognize at the time, 

but became very important.  We did recognize the 

importance of an embedded software infrastructure 

and third party contributions.  

 “Supporting an architecture requires enormous 

resources.  Resources in design and verification and 

software development and support applications.  And 

really there haven’t been that many prolific 

architectures just because the amount of work is so 

large, and no one company can do it. 

“The economies of scale came in having one company 

do it and a lot of other companies using it as a 

building block for creating more value in their 

particular design — where they put a lot of 

additional logic around it and targeted it at specific 
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market segments.” 

“As a leader, is there a lesson in all this?” I asked. After a 

moment he replied, 

“The first thing is to keep an open mind about 

contributions from other people and to be very 

parsimonious with your own time and resources so 

that you spend your time doing what you do best.” 

“Is there a life lesson that you might want to pass on to 

your children regarding this topic?” I asked. 

“The life lesson for my children is work at something 

that's really interesting and changing and evolving 

because it'll attract other interesting people.  They 

will do other interesting things and create 

opportunities and excitement for you in your life.”1 

In business as in life there are things one does well, and 

things one doesn’t.  The theory is simple: with each party 

giving its best, the ecosystem as a whole gives its 

collective best. 
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Today the Connected Community is made up of large 

populations of firms that have specialized in particular 

classes of contributions and have evolved into a 

complementary cluster of what can be seen as industries.  

By competing in these specialized classes or industries, 

companies have been able to achieve deep, focused 

learning, not only along the path of “Moore’s Law” but in 

many other complementary learning curves.  Over time 

these classes of companies have become collectively more 

distinct, more competent, and have developed a clearer 

sense of the particular contributions each brings to the 

table, and how they all can co-evolve together.   
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At least ten discrete industries contribute to a smart 

device and its application to real world tasks.  Note that I 

include “Users and communities” as an industry, in 

recognition of the large contributions of user innovation, 

peer production, do-it-yourself and open source activities 

to the productivity of the ecosystem. 
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Any particular solution enjoyed by a customer is produced 

by way of a sophisticated and particular thread of 

dependencies that is woven through these industries and 

stitches together their contributions into a single effective 

experience for a customer.   

 

The core of a thread is a production path that runs 

through business processes from design to use, with each 

stage of the path optimized so that the capabilities of each 
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industry are brought to bear on the particular challenge 

at hand. 

 

How this stitching is done is a remarkable story of 

leadership. As the community has grown to hundreds of 

members and thousands of products and services, new 

orders of complexity and coordination have emerged and 

been invented—each consistent with the overall open 

shared purpose of the Connected Community that was 

established during its first decades.   
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For the purpose of carrying on our story, we will turn the 

upside-down pyramid on its side, zoom in, and consider 

just three of the industries:  smart systems, system-on-

chips and fab (manufacturing).  To make the picture 

manageable we will also include for now just a subset of 

the companies in each industry, out of the hundreds 

available: 
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These are four industries most concerned with hardware 

production for the ecosystem. 

 

1.  The product marketing industry:   Made up of 

marketers, advertising agencies, conference developers, 

magazines and books, journalists, this is the most eclectic 

and loosely defined of the industries, yet very important.  

Its task is to link social movements to products, so that 

each can stimulate the other in a virtuous cycle of market 

development and expansion.  Apple and its allies are 

preeminent in this function. 

 

2.  System companies, such as Lenovo, Samsung, Apple, 

LG, make smart equipment and are include brands we 

associate with smartphones.   

 

3.  Semiconductor or chip companies supply the systems-

on-chips—SoCs—that power the smartphones and other 

systems.  Today most semiconductor companies outsource 

manufacturing and are known as  “fabless.”  Fabless 

companies design and sell chips, and then contract out the 
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manufacturing.  So-called “fabless semiconductor 

companies” include Qualcomm, NVIDIA and MediaTek, 

as well as the semiconductor design organizations of 

Apple. 

 

There was a time when most semiconductor companies 

did their own manufacturing.  Some such as Samsung, 

Intel and Freescale still do, though they also act as 

contract manufacturers and make chips for others.   

.  

4. Fabricators or manufacturers.  These companies 

physically make the semiconductor chips. They start with 

a base of a wafer of glass-like silicon and use lithography 

and a variety of chemical and mechanical processes to 

make the upwards to billions of distinct features on top of 

the wafer.  The wafer in turn is cut into chips, which are 

tested, sorted by quality and performance, and sold as 

SoCs. 

 

Manufacturing in the semiconductor industry is done in 

expensive, capital-equipment-intensive facilities known as 

“fabs”, as in fabrication.   
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When a manufacturer agrees to make its capabilities 

available to fabless companies, it is said to be running a 

foundry.  In general the services of foundries are available 

to anyone who will pay for them.   The outsourcing of 

manufacturing to foundries enables even smaller 

semiconductor designers in the ecosystem to benefit from 

pooled economies of scale and to share the benefits of 

ongoing investments in manufacturing research and 

technology made by the fab companies.  The largest 

providers of foundry services include Samsung, Taiwan 

Semiconductor Manufacturing Company (TSMC), 

GlobalFoundries, and—recently—Intel, but there are a 

host of others able to provide varying technological 

capabilities, pricing, and capacity. 

 

  

Today the end-to-end process of putting together these 

three classes of contributions is well understood, and 

there is enormous variety in the chips that are available.  

This is made possible by advances in the design 

automation software they use, and in the intellectual 
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property available from companies like ARM Holdings 

and hundreds of other engineering firms—which we will 

consider later in this chapter.  These firms and the ways 

in which they come together provide the ecosystem’s 

analogue of the Global Positioning System for vehicles. 
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A specific smartphone model or other piece of equipment 

with particular features and functions results from 

integrated contributions along a production path among 

ecosystem partners.  Highly simplified above, the 

production path (“thread” in my earlier metaphor) runs 

from Fab to SoC chip to system.   

 

Conversely, designing a product and the path that will 

produce it starts with a product vision that includes the 

features required.  I have illustrated some of these choices 

in a simplified form in the column labeled “product” 

above.  The product vision will be realized in a system 

design, for example an engineering design for a 

smartphone of a particular model.  The system design will 

be help dictate choices of chips, which in turn will be 

fabricated by a chosen foundry or manufacturer. 

 

 



Learning   James F. Moore 

113 

 

 

 

Products that set the market on fire differ wildly in their 

design, effect on customers, and role in society.  Consider 

a sub $50 smartphone, made by network of companies 

that aspires to link people in parts of the world where 

affordability is a significant problem.  

 

MediaTek in particular has spawned a revolution in 

affordability by engineering its chips to enable economies 

downstream for the device companies.  Components that 



Shared Purpose 

 114 

previously had to be sourced independently and 

integrated on circuit boards by the device companies, such 

as memory and baseband communications, are being built 

into the MediaTek core offerings at little extra cost.  In 

addition, MediaTek lowers the barriers to entry for 

companies wanting to enter the device businesses by 

supplying complete turnkey engineering reference designs 

and kits to make smartphones. 
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Apple, on the other hand, wants to sell the equivalent of a 

high priced automobile, a BMW of the smartphone world.  

Apple selects components and modifies the capabilities 

within and across components in order to bring to market 

features designed to command a premium price.  This is 

perhaps most obvious in the “Retinal” high-resolution 

screens and special glass that appeared first in Apple 

products. 

 

Differentiation is also present in the design and 

manufacturing and employment in systems of Apple’s 

core chips, the current highest end chip being the ARM-

based A7. 

 

Apple, along with just a few other firms such as 

Qualcomm and Samsung, has an “architectural license” 

from ARM that allows it great latitude, and secrecy, in 

engineering its chips.  From enhanced touch screen sensor 

controls to fingerprint readers, encryption, voice 
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recognition and data collection, features manufactured 

into its core chips differentiate Apple’s phones. 

   

 

 

Finally, and we will discuss this at length in a later 

chapter, the scale and volume economies of the 

smartphone components has led to low-cost components 

being available to hobbyists, and spawned not only the 

“Internet of things” market, but homemade Drones and 

other now-suddenly-practical DIY projects.
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1 Wally Rhines, Mentor Graphics, personal communication, April 2013 
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Link together 

specialties to 

provide products 
 

 

 

 

 

 

 

Consider the Global Positioning System, and your 

personal relationship to it.  The GPS, we shall see, is both 

example and inspiration for the improvement of business 

ecosystems.   
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The actual GPS, not the metaphorical one, provides access 

to maps and calculates routes.  Socially-enhanced GPS 

apps such as WAZE listen in on their users, track their 

speed and direction, and use this information to do traffic 

analysis and adjust routes for WAZE users. 

 

The GPS idea generalizes easily. Consider for example 

medical decision-support software that guides doctors in 

diagnosis and treatment.  This integrates big data and 

artificial intelligence with medical records, test results, 

treatment design, follow-up and evaluation.  As medical 

sensors become commonplace, software services will 

provide continuity of care to each patient 24/7.    

 

 

Today the Connected Community ecosystem is comprised 

of thousands of companies, and is integrated to a 

remarkable extent by ARM’s vision of an end-to-end 

process for the industry, which ARM and others franchise 

and support.  
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Some members of the ecosystem are noted in the exhibit 

above, courtesy of ARM.   

 



Like a Google Car  James F. Moore 
 

121 

 

 

 

The Connected Community ecosystem prides itself on 

diversity and the benefits of combinational options in 

making any given offer, so these pathways of 

collaboration need a complementary process of 

alignment/co-evolution/design ramification among the 

members.  The electronic design automation and silicon 

intellectual property community is the sub-part of the 

ecosystem that takes primary responsibility for the 

integrative functions.  Without it there would be no 
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practical way for these companies to find each other, 

make productive relationships, and then make and 

manage highly technical end processes unless there was a 

sector of companies devoted to relationship making.  At 

its center is ARM Holdings, Synopsys, Cadence and 

Mentor. 

 

Today ARM Holdings and a raft of allies in the electronic 

design automation business supply technology 

architectures, intellectual property components, and 

design automation tools that make relationships.  

Revenues demonstrate sustained growth in this 
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community, as the chart of quarterly revenues illustrates 

above.1  Total annual revenues reached $ 6,9317 million 

for 2013.2 
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One of the most powerful ideas to come out of the study of 

the Connected Community is the power of the 

metaphorical equivalent of the GPS to guide customers 

and partners in a dynamic expanding ecosystem.  Think 

of it this way:  An ecosystem without over-arching guiding 

intelligence can have great richness, but the number and 

range of actual products is limited by any given network 

of members to find each other, envision a combination, 

and make it happen.   The actual, in-front-of-the-customer 

realized diversity of products and services in this 
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ecosystem is limited by discovery and connection.  On the 

other hand, a more limited ecosystem in terms of 

members might provide a higher diversity of products if 

its combinations can be accessed by GPS-like capabilities. 

 

More generally, without the automated, self-directed, 

personally customized and community-optimized 

intelligence, an ecosystem of resources can only grow so 

far before it becomes difficult to traverse and utilize its 

scope.  “Market discovery” becomes a challenge and, 

crucially, a limiter of absolute size.   

 

 

In many real situations of importance this limit is in 

place.  Consider medicine, for example, where the chains 

of dependence involving a particular consumer are 

complex and difficult for the consumer to navigate.  

Performance measures are hidden from consumers even 

in regard to basic attributes such as outcomes, cost, 

quality and schedule.  Unfortunately the business models 

of most of the members of the medical industry are 
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adapted to this situation, and participate in games of 

reciprocal profit taking, at the expense of the patients.  

 

In the world of semiconductors, models of reality, down to 

the atomic level, guide all else—all the way up to the 

design rules governing a specific chip made in a specific 

fab.  As science advances, models improve, techniques 

change. The teams that create the integration software 

and systems, as we will discuss in a later chapter, 

continually address dependencies up and down the 

ecosystem.   

 

To get a sense of the promise and also the radical nature 

of transforming industries based on advancing models, 

consider medicine again, in a trend described in the New 

York Times. 

 

The research is already starting to change nosology, 

as the field of disease classification is known. Seemingly 

dissimilar diseases are being lumped together. What 

were thought to be single diseases are being split into 

separate ailments. Just as they once mapped the human 

genome, scientists are trying to map the “diseasome,” 
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the collection of all diseases and the genes associated 

with them. 

“We are now in a unique position in the history of 

medicine to define human disease precisely, uniquely 

and unequivocally,” three scientists wrote of the new 

approach last year in the journal Molecular Systems 

Biology.3 

 

  Current science in modeling diseases is based on genetic, 

environmental and physiological linkages and 

dependences among diseases generally dealt with by 

differing clinical specialties.  The most obvious being 

heart disease, which is linked to depression, diabetes, and 

liver disease.  When health care is transformed in a way 

informed by our best causal and prevention and 

treatment models, not only will patient pathways change, 

medical specialties such as Cardiology might be broken up 

and recombined into new fields.  And of course we all 

understand the influence of exercise and eating habits on 

health, and to their credit insurance companies and 

employers are addressing this dependency. 
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Without models and maps of routes through the business 

ecosystem, threads of dependence are largely invisible.  

Thus upgrades and improvements to the ecosystem tend 

to be limited to those that do not have consequences that 

ramify through the ecosystem.  This restricts change to 

increments, and prevents the adoption of changes that 

gain their power from precisely their ability to affect other 

parts and partners. 

 

One of my hopes for this book is that those in other fields 

will be able to appreciate the advantages of a high-

velocity open ecosystem that is augmented with 

intelligent integration.  The great blessing of the 

Connected Community example is that it is open enough, 

high-velocity enough, and intelligently integrated enough 

to demonstrate the remarkable benefits, to customers, 

member partners, and to the community as a whole.  If 

there is a tipping point between closed and open, between 

non-transparent and localized integration versus 

transparent and market/design commons based, the 

Connected Community passed that tipping point 

sometime in the last decade or so. 
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Now in the post tipping point Connected Community, as 

long as members work smoothly with each other, the 

intelligently enabled business ecosystem is capable of 

responding to opportunities with great velocity.  Velocity 

is fundamental to the Connected Community’s economics, 

as most members trade short term profit-taking for 

longer-term ecosystem proliferation.  And as a high rate of 

proliferation generates enormous consumer benefit, it 

attracts further spending to the ecosystem.  However, in 

such an environment an individual partner that defects 

from the community and adopts blocking, hostage-taking, 

rent-seeking, monopoly-abusing behavior threatens the 

velocity of the entire community, and if it actually 

succeeds in slowing things down, trades its own economic 

benefit against that of the whole. 

 

As this problem has become better understood in the 

technology industry, tolerance for closed policies of the 

traditional anchoring monopolies has declined.  In the 

next chapter we will see how members within the 
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ecosystem are using their own bargaining power not to 

control others, but to open up the ecosystem as a whole. 

 

Postscript:  The promise of the GPS model is by now I 

hope clear, as well as the opportunities for new models, 

both of existing roads and routes, and as planning tools 

for new pathways. 

 

 A young activist entrepreneur named Anna Jaffe, who I 

chanced to meet at my local Starbucks in Concord, helped 

me see the future a bit more clearly.  Anna is a recent 

graduate of MIT with a deep interest in transportation 

and traffic.  She is a big fan of Walt Disney, and his 

commitment to providing enjoyable experiences to people. 

Her goal is to create on online service for ride sharing.  In 

the terms of this paper, think of her service as a next 

generation of autonomous routing—like the GPS—but 

adding traffic, traffic management, and social networking.   

 

 



Like a Google Car  James F. Moore 
 

131 

 

Modern cloud-based GPS services like the popular Waze 

app have access to information on many drivers at once, 

so they can collate location and speed data, and generate 

traffic models.  Based on these models they can adjust 

individual routes as indicated.   The map above was 

created by a research project from actual location data 

drawn from mobile phones during a period of high traffic 

across Cambridge and Boston.



Shared Purpose 

 132 

Two big ideas are relevant to our discussion here.  First, 

many traffic bottlenecks can be predicted by monitoring 

and modeling traffic patterns in real time.  The data and 

the models are already available as illustrated in the 

regional traffic map above.  This is an expansion of the 

previous map, based on mobile phone. 

This is where Jaffe’s vision comes in.  In any given local 

area many bottlenecks can be totally eliminated in 

advance—that is, avoided--if just a few cars take 

alternative routes to their usual and thus to the 
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mainstream.  

Taking one of these “green drive” (my expression) routes 

might cost a given driver an extra ten minutes drive time, 

but if just a few hundred vehicles contribute a “green 

drive” route selection, the whole of Cambridge and Boston 

will collectively save hours.  Moreover, software could be 

set up to enable one to pick a green drive on a given day, 

and then get credits to be in the faster route group the 

next. 

The second part of her service would allow ride sharing, 

with the stated purpose of introducing like-minded and 

interesting people to each other.  Each ride would be a 

one-off connection by default, so that one could ride alone 

on a day of heavy thinking, with a stranger on a day when 

feeling adventurous, and with a known acquaintance 

when desired.  Of course there would be rating and 

feedback, with the goal of improving the matches for 

everyone and making the service, the ride experiences, 

and the riders increasingly attractive.   

Are you starting to feel the future?  Synthetic experience, 
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autonomous connections, optimized routing in every 

aspect of life:  entertainment, medicine, travel, research 

and study…  And the same software and services that 

provide routing are also being joined, as we know, to 

robotics.  Thus the Google car will join with Anna’s green 

drives—and complementing this, the UPS Amazon trucks 

and drones will journey together while contributing to 

optimized flows across the region. 

 

                                       
1 http://www.edac.org/initiatives/mss/newsletter_q4_2013 
2 
http://www.edac.org/sites/default/files/pdfs/pressreleases2014/MSS_Q4_2013_PressR
elease.pdf 
3 Andrew Pollack, Redefining Disease, Genes and All, New York Times, May 6, 2008; 
http://www.nytimes.com/2008/05/06/health/research/06dise.html# 
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Provide choice 

among 

specialists 
 

 

 

 

 

We spoke earlier of the analogy of the GPS in 

appreciating where business ecosystems are going. 

I’d like now to look to the related analogy the roadways 

that a GPS can plot a route across. Consider the 

difference between a route across a fabric of open 

roadways that are densely interconnected, and a route 
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across territory riddled with roadblocks, checkpoints, and 

sparse connections. 

When Richard Branson was starting Virgin Airways, he 

knew pretty much how he wanted to proceed—he had his 

routes, literally and figuratively.  What he did not have 

was access to a critical intersection among carriers, one 

with lots of passengers who might want to board his 

planes when coming off another:  London’s major airport, 

Heathrow.  The landing gates—the analogy to the 

entrance points to a roadway intersection—were tightly 

controlled by British Airlines, a stodgy but powerful 

competitor supported by established business interests.  

By a colorful and difficult campaign, Branson was able to 

force open Heathrow for Virgin, and only then was really 

able to succeed with his new business ecosystem. 

 

When Bill and Melinda Gates were beginning their global 

vaccine public health campaigns, they needed vaccine 

manufacturing.  Existing pharmaceutical companies did 

not generally make vaccines, because they did not 
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generate recurring sales and thus recurring profits.  

Existing pharmaceutical companies also controlled closely 

access to the capability to manufacture drugs, as this was 

considered an important barrier to entry to new rivals.  

The Gates Foundation decided to set up its own vaccine 

manufacturing facility, and eventually settled on Korea as 

the location.  At this point it ran into a roadblock.  

Existing drug companies did not want Gates to build the 

facility because they were wary that it could be used to 

get around their patents and used to erode their 

manufacturing-based exclusivity.   

While the companies could not stop Gates investing in 

Korea, they had one lever.  Drug and vaccine 

manufacturing is highly regulated, and the most 

important regulator is the United States Food & Drug 

Administration, which has close ties (many would say 

“cozy”) to the drug companies.  If one wants to sell a 

product in most major markets, the product must be made 

in an FDA certified “current Good Manufacturing 

Practice” (cGMP) factory.1 



Shared Purpose 

 138 

FDA inspects pharmaceutical manufacturing facilities worldwide 

using scientifically and cGMP- trained individuals whose job it is 

to evaluate whether the company is following the cGMP 

regulations. 2 

Drug companies petitioned the FDA to refuse to certify 

the Korean facility.  Only after a protracted campaign was 

the FDA eventually persuaded to certify the facility. This 

finally allowed the Gates’ vaccine campaign to go forward 

with full access to important markets. 

It is traditional in the field of business strategy to 

recommend the widespread use of barriers to entry to 

“protect” the exclusivity of one’s “competitive advantage.”  

The point, stripped of jargon, is to deny others similar to 

oneself access to important resources in order to impose 

systemic disadvantages on them.  This might be called the 

low-minded version of blocking.   

A less obviously low-minded argument, enshrined in 

patent law, is that only by providing the promise of 

monopoly returns will investors invest and companies 

innovate.  This is used routinely in medicine, especially in 

pharmaceuticals and medical devices to justify exclusive 



Cambridge Streets  James F. Moore 
 

139 

business practices. 

The opposing argument is that vigorous, transparent 

competition brings out the best in people, technologies, 

businesses and—perhaps most of all—customers who 

enjoy and benefit from choices, and society that benefits 

from customers becoming more productive and delighted. 

Interestingly, the personal computer industry for 30 years 

followed the monopoly model, with only its worst behavior 

checked by government, and then only because 

competitors urged the government on.  For most of those 

years the fundamental technology design of the personal 

computer has not changed much.   

By contrast, the Connected Community has gotten larger 

by adding more members.  As we discussed in the 

previous chapter, the many possible routes and 

connections across the ecosystem manifest in diverse 

offerings.  Electronic design automation and the more 

general idea of automated route generation and travel 

enable business models offering mass-customization and 

almost infinite consumer choice.  
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In addition to automated routing, the Connected 

Community has invested in open intersections.  Its 

diverse resources are broadly interchangeable and are 

linked to complementary specialties by what we can call 

“inter-specialty market places.   

 

These markets demonstrate interesting properties.  Their 

norms include transparent operations on both sides, 

interconnected across technical and operational and 

business interfaces without secrets and freely accessible 

without restrictive contracts.  Knowledge of each other 

and of the end-to-end objectives being met in any 

transaction is shared and elaborated.  In this way the 

market conditions approach, interestingly, the “complete 

information” goal of an idealized market. 
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If we take the specialty industries that were the subject of 

the previous chapter, between these industries we find 

inter-specialty market places as illustrated in simplified 

form above.  

 

Product solution market place 

Smart system market place 

System-on-a-chip market place 

Chip fabrication market place 

Science & equipment market place 
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The nature of these marketplaces bears further 

consideration for many reasons.  One of the most 

important is that their implicit and explicit policies shape 

behavior and performance of the ecosystem. 

 

 

A critical role played by market places in the Connected 

Community is to help lower barriers to entry for 

newcomers, with the goal of increasing the capabilities 

available in the ecosystem.  As capabilities expand and 
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connections are opened up among members, the variety of 

products that the ecosystem can provide explodes.   

 

Combinations within the market places are made easier 

by engineering modularity, by members’ understanding of 

others’ contributions and how to combine them, and by 

the ability of designers to use electronic design 

automation to coordinate linked modifications within the 

modular components prior to their production.  However, 

in no sense is the typical case plug-and-play.  For this 

reason evaluation and consulting services have grown up 

to support the market participants.   

 

The market places and the conventions and technologies 

that underpin them are in a constant state of flux as the 

entire ecosystem grapples with the continuing imperative 

to incorporate new visions, new ideas, new directions for 

invention and investment, and new players.   

 

This has been talked about extensively as co-evolution, 

but this approach mainly focuses on the influence of one 

technology advance on those in adjoining elements.   
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The human side of co-evolution is a process of 

collaborative co-design that incorporates constant 

negotiation among the parties as to whose images of the 

future will be central, and whose will perhaps fall by the 

wayside.  The “design commons” mentioned above is a 

way to think about how these participants can come 

together in myriad informal as well as formal ways to 

shape the future of the marketplace so it best serves its 

multiple ends and stakeholders.   

 

It should be noted here, at least in passing, that at many 

interfaces in real-world business ecosystems a subset of 

the membership controls a subset of them, and may not in 

fact want them to evolve in a way serving all comers or 

the ecosystem more broadly, but rather wants to tweak 

the interfaces to favor itself and its closest allies.  There 

are many studies of this sort of behavior in conventional 

academic circles, and I see no value in reviewing them 

here.   
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The benefit of studying the market places and design 

commons of the Connected Community are to see how one 

might follow more collaborative paths. 

 

As we will discuss in further chapters, the connections 

among companies require continuing—and dynamic—

development of shared visions, shared research and 

development, common technologies and, where possible, 

long-lasting technology standards or—more often—more 

rapidly established (and thus prevalent) quasi-standards 

such as “manufacturers agreements.”   
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The complexity of the interests that must be coordinated 

is enormous, the stakes are large, and the blessings of a 

collaborative ethos, it if exist, can be enormously helpful 

in making the issues manageable.  Carliss Baldwin of 

Harvard Business School has pointed out that these 

situations resemble the common watering holes and other 

scarce resources that must apportioned in societies 

modern and traditional, and whose study won Eleanor 

Ostrom the Nobel Prize in Economics in 2010.  Baldwin, 

inspired by Ostrum, notes that coordination among 
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technology companies in a business ecosystem requires a 

“design commons”—where the “common” is the shared 

design that the community follows in working together.  

In the following pages we will look in on the process of 

establishing a design commons in order to create a new 

open intersection/open market to link Connected 

Community resources to others previously segregated in 

the PC ecosystem. 
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What if an intersection does not exist?  What if one wants 

to break into a stage in a value chain and help companies 

establish themselves as contributors? 

We now visit the “Open Compute” project that is 

successfully creating a design commons and an open 

market to enable the interchangeability of the 

microprocessors – and thus technology architectures—of 

very large-scale systems of servers.  These are the servers 

used in data centers, cloud computing, and social 

networks.   

                                       
1 http://en.wikipedia.org/wiki/Good_manufacturing_practice 
2 
http://www.fda.gov/drugs/developmentapprovalprocess/manufacturing/ucm169105.ht
m 
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Take action to 

open blocked 

intersections 
 

 

 

 

If you are Richard Branson or Bill and Melinda Gates and 

you need access to a closed intersection in a business 

ecosystem, what do you do?  How do you proceed?  You 

can win a court case, as did Branson to get landing rights 
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at London’s Heathrow Airport, or you can make your 

moral case in combination with rallying allies, as Gates’ 

allies did in order to secure an FDA inspection of their 

Korean vaccine manufacturing facility.  These might be 

described as blowing open a bottleneck.   

Another more powerful approach is sometimes available.  

If you are a powerful customer of a bottlenecked, closed 

pathway, you can insist that it be opened.  You can insist 

that intellectual property and patents be licensed, that 

manufacturing facilities be shared or the underlying 

equipment freely purchased, and you can insist that 

products be unbundled and prices made responsive to 

vendor costs.  You can do this if you are a powerful 

corporate buyer, as we will discuss next in regard to 

Facebook.  You can also do this by joining with other 

customers in joint purchasing. 

At its best you may be able to evoke enlightened self-

interest of many parties.  You may be able to set up a 

design commons, and co-develop an open intersection that 

is fair to and advantages all who use it.  These days the 

widespread recognition of a variety of forms of “open” 
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business provides intellectual justification for and 

evidence that common standards, jointly managed 

marketplaces and shared intellectual property can 

advantage all.  

 

Frank Frankovsky is head of hardware at Facebook.  He 

is a big, bearded man who lives in Austin, Texas.  He 

spends a good deal of time at Facebook headquarters in 

Menlo Park, California.  He has problems with his server 

farms — well, to start with he’d rather they not be either 

“farms” or contain conventional “servers.”  He wants to 

“break up the monolith” of server architecture — so that 

fast-evolving parts such as microprocessors are 

interchangeable, while slower-moving parts such as 

communications channels are only changed as needed.   

 

Frankovsky is initiating a business ecosystem called the 

Open Compute Project.1  He has a vision of where he 

wants to go and how he wants to measure success. His 

current thinking is summed up in “Group Hug” — which 

includes taking what is today on a motherboard — which 

evolves slowly — and standardizing its functions and its 
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interfaces.  This will in turn enable microprocessors to be 

switched out when they become obsolete — which is 

quickly — without replacing other perfectly adequate 

parts of the system.  

 

Frank has invited a number of companies to the table, 

and many others have shown up — at least 50 companies 

smell a rich opportunity.  Frank wants it this way, he 

wants to encourage investment by coming as close as 

possible to assuring that if they build it he will buy.  He 

ideally wants more than just better products. He would 

like the companies he is involved with to collaborate and 

move toward open ecosystem models. 

 

Frank is exploring how far he can go toward an open 

source collaboration model for hardware companies.  He 

points out that the current model for open source 

communities is suited for software, because individuals 

can make substantial contributions as short-term 

volunteers.   
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“In an open software ecosystem an individual’s 

passion and an individual’s skill and talent are 

almost all you need.  A software engineer can change 

the world with a few nights of coding.  Their 

contribution is their intellectual property and their 

time.   

 

“Whereas in the hardware ecosystem we have tangible 

infrastructure that needs to be built and that requires 

tangible dollars.” 

 

 

He and I share an interest in hybrid ecosystems that 

combine open and commercial models, such as the ARM 

ecosystem. 

 

Frank said, 

 

“We are still exploring what open source looks like in 

the hardware ecosystem.  How open can it be, how 

collaborative can it be and where does there need to 

be more traditional property rights so that people who 
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engage in the ecosystem can build a reasonable 

commercial opportunity out of this? 

 

“This is an area that fascinates me.  We hope to break 

down some barriers with Open Compute. 

 

“When we established the IP policies we leveraged the 

Open Web Foundation agreements—clearly oriented 

towards software. 

 

“But then one of the founding members of Open 

Compute is Intel.”   

 

Frank went on to say how Open Compute and Intel had 

worked together on a model copyright agreement so that 

Intel — and others — could contribute specific intellectual 

property while drawing a boundary around it.  Then the 

agreement was shared with other members, and because 

Intel’s legal department had agreed to it, other companies 

were inclined to believe it would protect their interests. 
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“It’s still far from frictionless but we are seeing some 

amount of change. I will give you a great example. 

Intel has invested for more than a decade in the 

silicone photonics technology.  

 

“Thinking and talking about open sourcing that 

technology was a very interesting discussion. I don’t 

want to speak for them but from my perspective the 

reason that they came forward what because they saw 

the benefit of how quickly Open Compute could make 

that technology pervasive.” 

 

I noted that, counter-intuitively, Frank is not asking his 

suppliers to lower their prices or to make better products, 

he is asking them to open up to a new model of sharing.  

And he is trying to convince them that this is in their best 

interests — for example, to open up in order to have their 

technology proliferate. 

 

“They are not open sourcing the process technology 

that allows them to provide photonics and silicone, 

which is their core intellectual property. 
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“But they open sourced the connector so that anybody 

in the ecosystem can download the specifications and 

develop a product around the photonics. 

 

“So that’s a sign of things to come.  Intel obviously 

has a lot to protect.  And even they are thinking 

differently about this ecosystem. I think they see that 

the world is changing and business models are 

changing.”2 

 

By early 2013 four companies had built and demonstrated 

hardware that allowed processors to be supported 

interchangeably — Intel, AMD — both X86 architecture 

— and AppliedMicro, Calxeda, and AMD again, 

representing ARM architecture. Intel engineers have 

come up with a socket design that is processor agnostic, 

and all four are using it. What this means is that as 

Facebook continues to advance toward implementing its 

new server architecture it will start to put ARM vendors 

on a precisely equivalent hardware footing with Intel and 

AMD. 
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Why would Facebook do this?  While continuing to work 

with Intel and AMD, Facebook wants access to the 

diversity of the full-Connected Community and its 

ecosystems.  Frank is holding open the door to invite new 

ideas and talent into his data centers.  

 

 

A couple weeks later I stepped into a funky Cambridge, 

Massachusetts coffee house a few blocks from MIT.  Jon 

Masters of Red Hat was already there.  He’s a regular, 

and he was chatting up the person behind the counter as 

she made his coffee. We tucked ourselves into the back 

corner booth. Jon is an ultra-high energy computer 

scientist who is the chief ARM architect at Red Hat, the 

open source Linux company. We talk about Facebook and 

Open Compute. 

 

Jon said, 
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“Both companies are taking different approaches, 

[Applied Micro] are doing a custom design — very 

fast, very high end 64-bit Encore in the next 

technology generation.  Calxeda are going to also 

have a 64-bit design but the difference is Calxeda are 

not doing a custom core design. Their value is about 

integrating fabric across the chips.” 

 

Red Hat will support both, though it currently only 

supports ARM through its experimental Fedora version.  

 

For Red Hat, an open ecosystem is a mixed blessing.  It 

currently can focus on a single architecture.  This 

simplifies business.  On the other hand, he sees how this 

simplification has held back progress. 

 

“We’ve [the IT space] had a convenience in the last 

decade or so where we’ve had certain large players 

that have had a strategic stronghold in the market.  

And good for them, they’ve done great.  But lack of 

competition is why we’re looking at things like hyper 
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scale computing now and not five years ago. Fast-

forward five or ten years from now you’re going to see 

a much more dynamic marketplace.”3 

 

Jon is enthusiastic about Frank’s initiative because it is 

accelerating the opening. 

 

Stepping back from the particulars of companies, one can 

see how effective Frankovsky’s ecosystem initiative may 

be. It already has managed to press Intel and the three 

other firms to agree to make their processors 

interchangeable. It has added two creative and very 

different voices to the table.  It is establishing 

communication among companies that would not 

normally talk, and it is forcing each one to pay attention 

to the others.  

 

 

Facebook is an example of a powerful customer insisting 

that its vendors form an ecosystem around its priorities.  

It is not alone.  Companies like Fidelity Investments are 

also looking for custom data center designs.  A highly 
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differentiated ecosystem with lots of companies will find a 

way to serve them.  And on the telecommunications side, 

large carriers like AT&T and BT are joining a Network 

Functions Virtualization4 project to encourage ecosystems 

for software defined networking, so that infrastructure is 

open and interchangeable. 

 

The promotion of business ecosystems by large, powerful 

buyers encourages new people with new ideas, new 

money, new tools and new technologies. Customers give 

the newcomers precious information about their problems 

and they promise a market.  I look forward to staying 

tuned to these stories. 

 

More generally there is a theme here that I’d like to apply 

to my own professional and personal life.  I can ask, “How 

can I work with those who supply me to encourage them 

to become open to new ideas and new contributors, so that 

in the long run I’m served by a more vibrant, more diverse 

and multiparty ecosystem?”   
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We all put up with things that make no sense, in both our 

professional and personal lives.  Rather than putting up 

with it, can we use our buying power to encourage open 

ecological change?  If our own buying power and power of 

persuasion is not enough, can we band together with still 

others to increase our collective clout?  Can we form 

customer-led, change-making ecosystems?  Can we 

establish ecosystems to promote open ecosystems?  I’m 

inspired that Frank Frankovsky at Facebook is doing this 

and having some effect and learning a great deal. 

 

The theme of accessible resources runs through tech 

history.  It was the wide availability of Heath Kits and 

RadioShack stores, the DIY culture of the 1950s and 

1960s, and inexpensive widely available electronic 

components made available by early semiconductor 

companies that let the two Steves — Jobs and Wozniak —

to make their computers.  The spirit of wanting to blow 

open closed systems is embodied nicely in Woz’ and Jobs’ 

first reported commercial product, a "phone phreaking" 

device to trick Bell System computers into allowing free 

long distance calls. They sold their "blue box" in the 
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dorms of UC Berkeley, and subsequently, building on this 

experience, created and sold their personal computer. 

The search for freedom ran deep in the community within 

which they developed their computers and their company.  

They and their co-conspirators established an early 

personal computer business that took advantage of a 

landscape of available resources.  Today we might say 

that the early environment for electronics, in the 1950s in 

what would become the Silicon Valley was “kind of like 

the Internet” in that the fundamental resources were 

there for anyone to use.  They didn’t require permission or 

a subscription, only knowledge.  In many instances vital 

knowledge was developed and shared in little 

experimenting communities of hobbyists. 

The Internet has this same sense of openness, with 

perhaps less of the pirate and more of the academic—and 

the defense contractor.  As such the Internet is not simply 

born of an ethos, but it is based on formal network 

designs with carefully specific principles that we can 

study, learn from and perhaps apply to opening resources 

in other situations.   
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The Internet was spawned in established scientific labs of 

universities and governments, and was funded by the US 

Department of Defense, it was also a beneficiary of 

accessible technology elements.  It depended on publicly 

funded data networks combined with computers that were 

comparatively inexpensive and widely available—at least 

in labs. 

The architects of the Internet realized that they needed to 

create a network where messages could self-direct, 

autonomously, from point to point.  A message needed to 

be able to be unleashed anywhere in the network, and 

find its way home. 

The routing of information would be among network 

connections and computers that were heterogeneous and 

constantly changing.  The underlying network was to be 

free to grow and change based on additions made by 

anyone anywhere, and—conversely—to be able to route 

messages universally even if a particular set of nodes 

were taken out of service or destroyed.  The network 

would need to be largely self-organizing without requiring 

central directions except for imposing some very broad 
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agreements about how the parts (“peers”) would 

collaborate and maintain connectivity and addressing.   

In many cases the technology would be affordable to 

individual labs.  The network would be self-funding as 

well as self-expanding as new groups decided to join and 

added routers. 

At first the use of the Internet was limited to academic 

and government research centers, but as boundary 

restrictions began to be lifted it grew rapidly.  The spread 

of the system was funded by the abundance it contributed 

to. The nodes, the topology, the destinations and routes of 

the Internet were valuable to users and potential users 

for a wide variety of reasons.  What users had in common 

was that if their potential applications were valuable 

enough in each case they became willing to shoulder the 

expense of extending the network.  Thus the network 

largely self-funded its own growth, and this growth 

naturally “sought out” destinations and applications as 

diverse as the people who became involved with it. 

Collectively, this made the network’s expansion 
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investment direction subject to a market-like integration 

of information from thousands of sources.  The network 

was formed in a large-part by being pulled into a vast 

multitude of diverse community niches, customer-

invented opportunities to create benefit beyond 

incremental cost.   

When AT&T itself decided to encourage the Internet, it 

wisely did so by making lifetime free dialup service 

available to every one of its 60 million customers, and by 

opening up network connection to any device and 

application a customer chose to use.  The result was a 

Cambrian-explosion of new customers, uses and co-

evolving technologies. 

Key to the success of the Internet was an organizational 

architecture with a trusted steward at the center who 

maintained standards and the overall addressing system.  

The members would be profoundly dependent on the 

steward, but at the same time would be wildly free to add 

connections, and to use the network for a wide range of 

purposes. 
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A set of four principles of organization function in concert: 

1.  Open connection and network extension:  Open to all 

competitors/collaborators, open to attachment at nodes, 

open to interconnection among discrete networks.  

Interconnection is governed by simple rules of 

cooperation, and not by centralized subscriptions: 

“Destinations” are peers.  Their inner workings need to be 

transparent to others in the network, and they need to 

accept a common addressing scheme.  They need to help 

maintain and distribute to others the relevant aspects of 

the map of destinations and routes, as part of a 

contribution to the whole.  They need to contribute to the 

unimpeded flow of vehicles, of information, across the 

network as a whole, allowing third party messages to 

transit their territory.  They are not allowed to become 

communication bottlenecks for others. 

2.  Independent resources for coordination:  The overall 

addressing, mapping, and map distribution system is 

centrally maintained by stewards, by “servant leaders” 

who have a primary interest in the health and benefits 

generated by the whole.  They share their perspective and 
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information in a fair, accessible manner.  They do not use 

their central power to advantage limited interests or to 

close the system to others.  Indeed, to the extent they 

exert influence on members it is to preserve and extend 

the openness and peer relationships that maintain the 

system as a whole. 

3.  Unrestricted flow of travel and peer-to-peer 

communication:  Those seeking to transit the network are 

responsible for their own routing calculations based on 

the map information available from the stewards.  The 

stewards do not restrict the use that can be made of the 

maps.   

Autonomous self-guidance of vehicles and information 

across the network is the rule, and the technology to 

accomplish this electronic routing is encouraged to 

advance rapidly.  Since members are encouraged to be 

transparent about their processes and to share it as peers, 

traffic information accrues quickly, and a fusion of routing 

and traffic data enables rapid advances in network 

optimization. 
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4.  Abundance-seeking customer behavior is encouraged:  

The combination of the first three principles shapes the 

behavior of members of the system.  Barriers to network 

and node extension are eliminated, information about the 

network topology is freely available, and there are no 

limits to who can use the network.    

The edges of such an open ecosystem allow for millions of 

individuals to individually contribute to how it is 

extended.  The app market puts numbers to this, with 2 

million available apps and 5 billion downloads by 2013.  

The sum of all of this activity is that what might be called 

“abundance realized” shapes the network.  Where the 

Internet has demonstrated value, as realized by the 

customers, customers pull for more of it.  This is 

culturally consistent with the overall movement to 

empowered customers, of course. 

In contrast to traditional companies, the Internet as a 

business ecosystem is by-and-large not “strategic” in its 

behavior, and in this way differs from a company or a 

bank, or even a government agency, who must use 

cognition and anticipation to try to make bets based on 
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aggregated capital and other resources.   

Strategic behavior of large organizations is steered to 

large-grain-size investments because its leaders are 

cognitively limited to being able to evaluate and oversee a 

limited number of options.  The perspective of company 

managers in traditional companies is severely constrained 

because it must depend on a few individuals.  

Open ecosystems by contrast, like open markets, sum 

actions of infinitely small grain size, based on an 

infinitely large number of distinct perspectives, 

experiments, benefits and payoff calculations. 

An obvious leadership solution is for executives in large 

corporations to invest their limited cognitive resources 

establishing open business ecosystems.  This “meta 

cognitive strategy” is of course the topic of this book.  

 

                                       
 
1 Open Compute Project, http://www.opencompute.org 
 
2 Frank Frankovsky, Facebook, personal communication, February 2013 
 
3 Jon Masters, Red Hat, personal communication, March 2013 
 



Shared Purpose 

 170 

                                                                                                                  
4 “Leading operators create ETSI standards group for network functions virtualization,” ETSI, 
January 22, 2013 http://www.etsi.org/news-events/news/644-2013-01-isg-nfv-created 
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Open ecosystem 

norms require 

community 

oversight and 

enforcement  
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The human, technical and economic benefits of open 

ecosystems and the Connected Community are so 

dramatic that it seems nothing can stop them.  On the 

other hand, a problem internal to the community itself 

might be posed by the actions of a rogue operator — for 

example a patent troll or hostile takeover opportunist.  In 

an open, connected economy, the role of senior leaders 

includes being alert for challenges to the integrity of the 

community and leading preemptive, corrective or 

defensive action as necessary.  

 

There are at least two places from which a challenge to 

openness in the Connected Community and its ecosystems 

might arise.   

 

The first could come from within the general body of 

membership, by any one of a large number of players who 

might decide to maximize its short-term gain at the 

expense of others.   

 

The second could come from one of the large, wealthy 

firms in the community, who might decide to acquire or 
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“roll up” others and consolidate a central portion of the 

value chain under their control.  This can be a cheap way 

to grow short-term revenues, but over time this strategy 

will reduce the diversity of the value chain and 

ecosystems where it is used — thus weakening the whole.  

 

A third challenge — not to openness but to overall 

strategic understanding — is emerging as the Connected 

Community reaches toward new levels of global scale.  

 

Consider players who might decide to convert themselves 

from vigorous but norm-following community members 

into blockers and trolls. Last year leaders in several 

companies noticed that well-known activist investors were 

joining the board of the struggling MIPS Technologies, a 

microprocessor design company with a number of 

important patents.  A group of companies across the 

community, most not publicly identified, came together 

and bought the core of the MIPS patent portfolio, putting 

it firmly in hands friendly to open ecosystems and 

effectively making it a public resource.1 
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In another case, a company began acquiring companies in 

a manner that raised concern among its closest trading 

partners. Their concern was that the company would 

achieve a controlling position in a key element of 

technology, become a single source, and attempt to extract 

higher than appropriate prices. In this case the trading 

partners helped a second company get established. They 

provided themselves a second source and ensured 

constructive competition. 

 

I learned of at least one case where a company spurned a 

long-time supplier to start a business to supply itself — 

and to take products to market against its ally.  Leaders 

of the aggrieved company confronted their former 

customer and argued that this action betrayed their trust.  

Though the former customer did not reverse itself, it is 

thought by observers that the resulting conflict and bad 

feelings served as an object lesson for all and dampened 

such behavior from that time forward. 

 

These three stories demonstrate community self-

regulation.  They also show the difficulty of knowing when 
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one has crossed the line, and how exactly to translate the 

high principles of the community into concrete business 

leadership. The league-level challenges of major league 

sports illustrate the difficulty.   Consider the conflicting 

economics of small and large-market teams, and the near-

constant tweaking of cross-subsidies, salary caps, luxury 

taxes and similar mechanisms in order to bring members 

together in the interest of the whole. 

 

The global open connected technology community is much 

more complex — and yet it is functioning.  Members do 

sacrifice for the good of the whole.  How is this possible?  

 

In the past decade, social psychology, game theory and 

evolutionary mathematics have shed new light on this 

question.  Mathematical biologist Martin Nowak in his 

book Supercooperators discusses two sets of relevant 

findings.2 

 

First, in what may be an example of academics verifying 

the obvious, research confirms that non-cooperators will 

turn themselves into cooperators if the probability of 
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payoff for cooperation is high enough.  In a monopoly-

centered ecosystem one or a few players “take most.”  In 

an open Connected Community a large number of 

participants can anticipate success and thus will be 

motivated to cooperate. 

 

• In the Connected Community the probability of a 

reasonable payoff for cooperation is quite high 

because among other things your partners in the 

community want you to succeed and will look for 

ways to help you.   

 

• The extensive use of profit sharing and risk-sharing 

financial models, combined with “just enough” on the 

part of those with the strongest bargaining power, 

makes for a comparatively equitable distribution of 

gains.   

 

• The degree of specialization in the ecosystem, 

combined with its enormous number of members, 

products and markets, means potential scale 

economies are great.   
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• The growth of the ecosystem combined with the 

diversity of its offerings and end markets provides a 

continually expanding pie.  While the growth phase 

may not last forever, the markets being tapped are 

vast and many are barely touched — the growth 

phase in some respects may be just beginning.  

 

• Companies are encouraged to differentiate 

themselves, which means their leaders and people 

are doing what they believe in, not what they are 

compelled to do. This improves recruitment and 

motivation, which in turn encourages people to 

cooperate rather than defect — because to defect 

would be to step away from your own self-chosen 

path. 

 

Second, here is a less obvious finding from research, this 

time from game theory.  Simulations demonstrate that 

when cooperation breaks down, it is more easily restored 

when partners have fewer neighbors.  Why is this?  

Cooperation benefits are based on the ratio of cooperative 
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to uncooperative neighbors.  Uncooperative neighbors 

extract a cost against performance and cooperators 

augment performance.   

 

Other factors being equal, cooperation in a hostile world 

can best begin from small clusters where a few partners 

can feed into each other’s success and collectively 

demonstrate obvious benefits to neighbors — and entice 

neighbors, one or two at a time, to join and grow the 

cluster.  If a member has only two or three immediate 

neighbors, that original cluster is comparatively easy to 

muster.  If a member has ten immediate neighbors, it is 

difficult to put together a high percentage of cooperative 

neighbors, and thus almost impossible to show a 

cooperative benefit of interest to any other. 

 

Why is this effect significant in the Connected 

Community?  Its ecosystems are diverse and are settled 

into niches.  Within those niches many of its most intense 

cooperative relationships are with small triangles of 

players — device maker, fab, EDA and IP and core 

vendors.  To have success only takes a group working in a 
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small focused ecosystem and achieving a shared 

breakthrough.  And there are many such ecosystems, in 

many niches. 

 

Warren East is the outgoing CEO of ARM.  He is deeply 

involved in the community and philosophical about why it 

works.  We discussed my impressions of the high level of 

openness in the ARM organizational culture, and the 

quiet, modest confidence of so many of the people. 

 

“Pleased to hear you say that.  Hopefully that is the 

type of culture we have at ARM.  I think it is a 

practical way of running this business that is 

dependent on the ecosystem.  We’re probably 

outwardly a lot less paranoid than some other 

companies that have a reputation for paranoia. 

 

“Internally, I assure you we absolutely are paranoid.  

And absolutely not content I would say.” 
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He went on to talk about the partnership business model 

that has ARM dependent on the success of its licensees in 

order to make money.  He pointed out that,  

 

“We are competing with different architectures and 

we continue to complete with multiple architectures.  

And our number one competitor is much, much larger 

scale.  So, you know, there’s a natural paranoia 

there.”3 

 

Listening to Warren, it became clear to me that he, and 

other leaders across the community, may or may not be 

paranoid (I don’t particularly like the phrase) — but if 

they are, they’re paranoid about different things than 

those in the  business ecosystems. 

 

Strategy and business development in a traditional 

monopoly are about looking for companies to acquire and 

combine into centers of one’s own monopoly power.  

 

In the connected economy, by contrast, you might take 

action to help a company stay independent, thus 
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diversifying the evolutionary pathways available to the 

ecosystem as a whole.  You could call this "open business 

development."  It makes little sense if your goal is to 

collect profits and grow your business in relative isolation 

from others or to their detriment.  On the other hand, 

open business development can make great sense if you 

want to live in a diverse ecosystem that will transform 

society and proliferate technology's benefits. 

 

The contrast is seen in the following chart of contrasting 

approaches to typical business ecosystem situations. In 

the middle column we see a , closed monopoly approach to 

typical business ecosystem challenges.  Keystone 

monopolists roll up weaker players, use cash to buy 

loyalty, and can be single-minded in their definition of 

progress and innovation.   

 

In the right hand column we see the contrast.  Keystones 

in open ecosystems promote the benefits of diversity and 

independence and the flexibility born of combinations. 

They see possible defections as symptoms of possible 

ecosystem weakness and requiring shoring up.  And they 
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find it easy to rally combinations around industry-wide 

challenges, because innovation in the community is 

happening in most of the players, in a diversity of 

directions.  The ecosystem as a whole is not dependent 

upon one or two players to make advances that carry the 

rest — and also hold the others back. 
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Closed and Open Business Development 

 

Problem  monopoly Third-generation community 

The largest companies have the 

financial might to buy control of 

smaller players in key roles.  

Yet in many cases the 

independence of players of all 

sizes and their willingness to 

trade broadly is vital to the 

Connected Community and its 

ecosystems 

 

If you see a weak player in a 

critical role is struggling, buy 

it before one of your rivals buys 

it first.  More aggressively, see 

any given domain or sphere of 

influence that has lots of small 

players as ripe for “rolling up” 

into a central monopoly 

position.   

Help larger players benefit — 

along with the ecosystems and 

the Connected Community as a 

whole — by having a diversity of 

independent members who 

combine and recombine to create 

solutions for an ever-expanding 

range of problems and markets.  

Discourage roll-ups.  Help 

smaller players fend off suitors if 

necessary. If necessary play 

white knight to assure vital 

companies or resources stay 

independent and open.  E.g. the 

Connected Community bought 

the MIPS patent portfolio to keep 

it open for the community. 

There is a large player who can 

afford to make its own 

processors and is leaning 

toward leaving the community. 

If you are the maker of the 

processor (or any similar 

central building block, such as 

a software operating system, 

use your monopoly profits to 

buy loyalty where you need it.  

In the case of a large player 

considering leaving, estimate 

Improve community services 

continuously.  If a player is 

wavering it sends a strong signal 

that it doesn’t feel able to succeed 

with these services.  Apparently 

software tools, applications and 

developer communities are well 

not perceived to be ahead of 
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the direct cost of the defection, 

as well as the indirect costs it 

the movement spreads.  Then 

step up and find a way to pay 

through for example special 

discounts, sales incentive 

payments, equity investments 

or loans. 

alternative communities in 

capabilities.  Where the 

Connected Community seems 

fragmented or weak, take shared 

action to build new open 

capability. 

There are large, difficult 

problems facing the technology 

community across products and 

markets.  Feature size, 

integration, mass production 

and cost-reduction — Moore’s 

law — is a  problem. Others 

include design automation and 

flexibility, energy efficiency and 

security. 

In order not to be diverted 

from one’s current roadmap, 

and in order to preserve one’s 

lead, it is important for the 

monopoly to find a way to 

address new challenges within 

the framework of its existing 

investments. E.g. in the 90s 

traditional communications 

carriers attempted to put 

intelligence in their switched 

networks to counter 

distributed computing. They 

would have been better off 

learning computing without 

the baggage of integrating with 

their network—or 

concentrating on upgrading to 

digital networks and thus 

hastening the day of cloud 

computing. 

The Connected Community and 

its ecosystems anticipate and 

take cooperative action to 

address the largest emerging 

issues their spheres of influence. 

Warren East: “If we are to realize 

the promise of the digital world, 

and we want to have the things 

we are making continue to be 

useful to humanity, then I think 

security is the new energy.” 
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Two examples will fill this out.   The first has to do with 

members of the Community coming together to shore up a 

weakness in server software. 

 

The initiative is Linaro, which is developing shared Linux 

middleware that can be used with the Android operating 

system on a range of devices. 

 

George Grey is the CEO of Linaro.  I met with George one 

morning this winter at the Main Street Café near my 

home in Concord, Massachusetts.  My three-year-old 

refers to the café affectionately as “the muffin store” for 

the raisin bran muffins. The cafe was George’s choice and 

is my favorite place in town.  George was relaxed, cheerful 

in business casual. We sat atop barstools at a pine table 

in the back of the café. 

 

George described the Android and Linux situation that he 

faced when he began working on Linaro, 
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“In Linux you had Intel that invests from top to 

bottom.  You had all these ARM companies doing 

their own thing. 

 

“Now together it is actually a lot bigger ecosystem 

than Intel’s.  But individually none of them had clout. 

 

“And so we went to all these companies and said, 

‘Look, we can’t go on like this.  It’s costing you a lot of 

money.  You’re maintaining a lot of code. Let’s all 

agree what the functionality is, and then we will just 

do it once.’ 

 

“But it is a lot harder to do this when it is after the 

event and everybody has their own proprietary piece 

of software.  But so, anyway, we are getting there. 

 

“And instead of ARM having to fund all this, which it 

can’t afford to do, it’s shared amongst all of the ARM 

SoC vendors. 
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“Now, the interesting thing here is that when you 

think about the value of ARM, to me, ARM’s value is 

not in low power.  I mean yes, their DNA is low 

power.  They’ve come from the mobile space and 

therefore low power is a technology benefit for ARM.  

But ARM’s value is much more in the business model, 

and the fact that it enables huge innovation and 

differentiation very quickly.”4 

 

And, I would add, executives in member companies in the 

ecosystem are jointly aware of the strengths and 

weaknesses of particular classes of contributions and 

companies competing in those classes.  They are quite 

aggressive about joining together take action to shore up 

weaknesses and gaps or, as we have seen above, establish 

alternative providers and open up competition in a 

particular class of contribution. 

 

 

In addition, in taking action the leaders are guided by the 

community. Initiatives like Linaro get off the ground in 

their early stages only if representatives of individual 
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companies see enough self-interested value in 

membership that they are willing to participate.  And the 

self-interested value must be calculated knowing that 

their competitors — participating or not — will benefit as 

well.   The fitness landscape of a project is that it meets 

the enlightened-self-interest of peers across the 

ecosystem.  The challenge of doing so encourages “design 

commons” where parties come together to manage a 

scarce and inherently shared resource: the future. 

 

 

A second example is a situation where a program was 

accelerated to rebalance competition among partners.   

 

In this situation some chip companies who did design of 

ARM chips in-house integrated communications functions 

onto the core chip, which in turn enabled their system 

making customers to assemble smartphones with less 

chips, less cost, and better reliability. 

 

There were integrations of this nature planned at ARM, 

to be made available to companies that did not have the 
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in-house capability to join the two functions.  But this new 

chip was not next up. 

 

Phil Carmack is the head of NVIDIA’s mobile business.  

He developed an idea for improvements to the ARM 

Cortex-A9 processor, which NVIDIA wanted to integrate 

alongside an LTE cellular modem.  He went to see ARM 

CEO Warren East in his office in Cambridge UK 

travelling from California where he works and lives. 

 

“I drove four hours to get to Warren’s office, sat in his 

lobby so that he would talk with me … 

  

“‘There’s a theme here Warren. I think it’s a great 

opportunity [to improve the Cortex-A9 processor 

design] if we could work together on this.’  And he 

said, ‘OK, Phil, we will do it.’” 

  

The collaboration began by examining the real feasibility 

of Phil’s suggestion.  As Phil says, 

  

“If you're a participant in a market as efficient as 
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this, you're running flat out.  You don't have much 

time to adapt and change course. So it should be an 

important decision.  [We needed a solid process, we 

just needed it fast.]   Sure, I would have liked just for 

them to believe that NVIDIA has all the answers and 

whatever NVIDIA says, that's what we should do.  

That's not very realistic. 

  

“On the other hand, we recognized that this new 

design wasn’t [going to make it into the next 

manufacturing cycle] unless we got it done really 

quickly, three or four months.  So we managed it to be 

as simple as humanly possible.  We both put effort in 

to make it work. 

  

“The result was a dramatic improvement in terms of 

performance per watt, while still keeping a really 

small [ARM processor] core area. 

  

“There was no consulting arrangement.  We both did 

it for the good of the ecosystem.  These ideas we 

shared freely with each other just raised the value of 
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the ecosystem and we recognized it.  In the end 

[NVIDIA] might be helping our competitors to a 

certain extent.  But we are also making it possible to 

create a product that is kind of amazing.  So we are 

happy that it turned out that way.”5 

 

A few things stand out in this story.  First, Phil made the 

meeting happen quickly.  Warren was open to it.  The 

substance of Phil’s visit was obviously compelling — a 

credit to Phil‘s vision. Yet what then happened would be 

remarkable in other organizational communities:  both 

were willing and able to commit themselves and their 

organizations.  Literally a few months later the chip was 

being baked in silicon. 

 

 

In summary, leaders in the Connected Community are 

self-aware and understand they are together inventing a 

new and unusually open approach to industry.  They are 

studying business evolution, monopoly economics 

(especially the downside of monopolies), and ideas of 

cooperation taken from game theory, social psychology 
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and the open-source community.  The words of the day are 

open ecosystems, collaboration, proliferation and 

differentiation.  And so far the growth is happening, 

companies are succeeding, and people are happy.  Not a 

bad start. 

 

Next we delve deeper into the philosophy that undergirds 

the open ecosystem model.  

 

                                       
NOTES 
 
1 “Imagination Buys MIPS, While ARM Gets Access To Patents,” Peter Judge, TechWeekEurope 
November 7, 2012 http://www.techweekeurope.co.uk/news/arm-mips-patents-imagination-
98506 
 
2 Supercooperators, Martin A. Nowak, Free Press, 2011 
 
3 Warren East, ARM Holdings, personal communication, November 2012 
 
4 George Grey, Linaro, personal communication, March 2013 
 
NOTES 
 
5 Phil Carmack, NVDIA, personal communication, April 2013 
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While it is clear that the open ecosystem model is good for 

the whole if it can be maintained, an observer would ask 
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what keeps stronger companies from preying on the 

weak? What keeps companies from consolidating key 

industry services like electronic design automation and 

denying them to others? 

The answer is that leaders of the ecosystem are 

proactively shaping an ethos that encourages restraint 

across the ecosystem, in the name of enabling closer 

collaboration, deeper specialization, and growing the 

whole.  Given a choice of growing a company alone, or 

growing an industry and an ecosystem, these leaders 

understand that they are linked, and they must do all 

three. 

A moderate lifestyle is attractive to others in both 

business ecosystems and in community life.  It helps 

recruit talent and companies into the ecosystem, eases 

entry into new markets, builds customer trust and gives 

companies the security to more deeply collaborate.  

In other ecosystems there is much talk of “lock-in” — of 

forced dependency.  In the ARM ecosystem the 

relationships are closer than I’ve experienced in any 



Shared Purpose 

 196 

comparable ecosystem, but people talk of interdependence 

and community.  One day it struck me, the term “lock-in” 

arises when there is a fundamental break in the business 

relationship.  Otherwise the experience and the term is 

intimacy. 

Simon Segars was employee number 16 at ARM, and 

became CEO of the company on July 1st, 2013. He was 

quite clear on ARM’s partner-favorable policies.  I asked if 

he felt ARM was leaving money on the table and he said, 

“Well yes, that's a common question we get from 

investors, though lately less so. Maybe that is because 

we've been having the conversation for so long about 

it.  

“Investors will sometimes say, ’You're so, you know, 

strongly penetrated in a particular market segment.  

What stops you from multiplying your royalties by 

ten?’ 

“So a great example of why we don't do that is 

because we do want to see our technology deployed as 

broadly as possible and if we were egregious in our 
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royalties because of the strength of our market, we 

wouldn't have our customers taking us with them to 

other markets. 

“So this pricing and relationship making has been a 

very strategic thing. 

“In the ‘90s GSM [wireless telephony standard 

adopted Europe-wide] was making fast headway, and 

was associated with enormous markets.  This market 

could [in principle] be served by many people like us, 

and many people wanted to get in.  In our case our 

current customers had used our technology in many 

cases successfully, their engineers knew how to use 

the processes and they had good relationships with 

the company.  So when they looked at this new 

opportunity, it was an easy decision to choose ARM.” 

Simon’s philosophy is that the ecosystem point of view is 

much more than just pricing, and that members of the 

ecosystem have a comprehensive strategy for taking care 

of others across it. 

“We do value partnership as a core culture in ARM.  
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We work hard to be favorable to our partners and you 

know even though there are only 2,500 people in the 

company, spreading this philosophy across everyone 

sometimes gets hard. 

 “We do treat our partners equally.  We do really try 

and play nice and we really try to build an ecosystem 

that is self-funded.  It’s been very important to us that 

our ecosystem partners can build profitable 

businesses of their own, and that we're not just 

extracting all of their profits into our P&L.“1 

Simon used the polite term “extracting,” but across my 

interviewees the more common phrase would be “suck the 

profits out of the ecosystem” and the topic was top of mind 

for tech leaders.  The phenomenon is well discussed by 

Marco Iansiti in his book The Keystone Advantage.2 He 

emphasizes that it is very difficult for a strong ecosystem 

player to resist investor and other pressures to take 

profits away from others.  Essentially they do this by 

extorting high prices for their products —which are 

essential and unique — leaving little available profit for 

others.  The weaker have little choice once they are woven 
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into the ecosystem — their revenues, which may be large 

— can’t be maintained if they try to get out. And the 

consequence is that the weaker players cease to innovate, 

and potential joiners to the ecosystem are scared away. 

This is the narrative every single interviewee applied to 

the personal computer ecosystem today, noting that even 

though the PC ecosystem is declining, two companies 

continue to extract billions in earnings, and in the case of 

the other companies — mainly computer OEMs — most 

are either just above breakeven or losing billions per year.  

The Connected Community is designed to prevent this 

sort of behavior, and spread wealth around.  Three 

realities keep the ecosystem on track.   

First, there is competition in the ecosystem in the vast 

majority of niches that keeps prices disciplined.  And in 

the case of places where, by necessity, the ecosystem 

needs one standard and one steward — as in the 

microprocessor design — there are rivals that could be 

turned to if necessary.  Every space in the segment is 

“contestable.”  Players are motivated to be pro-
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community, or the community can replace them. 

Second, powerful players use creative financial terms 

designed to shift risk and immediate costs to the larger, 

stronger members — thus enabling weaker players to 

contain their costs so that they have their best 

opportunity to succeed in the marketplace.   

The mechanisms are varied and inventive, and 

throughout they demonstrate a nuanced effort at 

balancing value in the ecosystem.  These mechanisms are 

very different from the alignment-gaining payments made 

from monopoly players to others in ecosystems.  In 

general the coevolution payments distort payee behavior, 

reduce differentiation, and dampen market signals from 

the customer edge of the ecosystem. 

Mechanisms are designed to assist all of the weaker 

partners, without picking winners, to reduce their 

financial risks and costs in order to explore differentiated 

approaches to the market.  The goal is to have many 

partners listen-to and amplify market signals — and let 

as many as possible thrive.    
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As I went through my study I was presented with a 

variety of mechanisms.  Wally Rhine pointed out that 

semiconductor manufacturers have long practiced 

“forward pricing” where customers can buy a chip for 

what it will cost in the X millionth unit.  The strong 

manufacturer reduces the cost of a component, reducing 

how much its downstream customer needs to lay aside for 

chips, which lets cost and price reductions cascade down 

through the chain end customers, and when successful 

helps stimulate the market. 

Frank Frankovsky of Facebook shared the information 

that he and other cloud services companies are looking 

upstream to server and network equipment companies, 

and offering to assure a future market if vendors work 

together on innovations of particular value to the services 

companies.  A similar initiative among communications 

carriers is called SDN, software defined network.  The 

carriers have come together to work with their suppliers.   

ARM’s business model is based on tiny royalties paid 

when a chip is sold.  A customer of ARM’s pays a license 

and a royalty.  The one-time fee for a perpetual license for 
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a processor design is priced on a sliding scale in order to 

be accessible to all.  Later, sometimes years later, when 

the licensee actually sells chips to its customers, it pays a 

small royalty per unit.  This second part of the agreement 

is a gain-sharing approach, and incentivizes ARM to help 

the customer be successful, for example providing 

extensive free consulting — because of course that is the 

only way it will get paid royalties.   

Finally, powerful companies sometimes do seem to 

squeeze the others in the ecosystem, or at least shift 

burdens to them.  This can cause consternation.  The 

principle foundry TSMC, until recently, charged its 

customers only for actual working chips, and TSMC 

absorbed the cost of defective chips. Recently TSMC 

began charging for chips that come off the line, putting 

the customer at risk in case of poor manufacturing yields.  

As time goes on it will be interesting to follow the 

response of the community to this move, which has special 

significance as TSMC moves to the advanced 14nm and 

below process nodes, where yields may be increasingly 

unpredictable. 
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What we see overall across the ecosystem is a leadership 

philosophy and practice designed to enable partners to 

focus on their special competences, work closely with 

others, listen to the market and customer, differentiate in 

the ways they think best, contribute to the community as 

a whole, and reap fair gains when successful.   

By not exerting their market power against each other, 

and by employing well-designed gain sharing, this open 

ecosystem keeps average selling prices low and 

differentiation high.  This makes solutions available to 

the largest number of people, accelerates penetration of 

the market and improves the lives of more customers 

sooner. The point of the ecosystem is to transform the 

world, one customer and product at a time and to do so at 

a rate faster than comparable systems. 

So why are there not more ecosystems of this nature?  

Part of it, it seems to me, must be blamed on a contagious, 

toxic business culture. By contrast, somehow the 

Connected Community has create a self-reinforcing 

kindness that, in the fray, helps a great deal in keeping 

the ecosystem going and preventing defections. 
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“Social networks...transport all kinds of things from 

one person to another.  One fundamental determinant 

of flow is the tendency of human beings to influence 

and copy one another.  People typically have many 

direct ties to a wide variety of people.  And each and 

every one of these ties offers opportunities to influence 

and be influenced.  Students with studious 

roommates become more studious.  Diners sitting next 

to heavy eaters eat more food.  And this simple 

tendency for one person to influence another has 

tremendous consequences when we look beyond our 

immediate connections.”3 

 

In 2008 and again in 2010 Nicholas Christakis of Harvard 

Medical School and James Fowler of the University of 

California at San Diego published groundbreaking 

research.  Using data from the Framingham Heart Study 

as well as other research,4 they demonstrated that mood 

is contagious across social networks.  As described by 

mathematical biologist and game theorist Martin Nowak,  
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“Happy people tend to be clustered together, not 

because they gravitate toward smiling people, but 

because of the way happiness spreads through social 

contacts over time.”5 

 

As I got to know more leaders across the Connected 

Community I was impressed that people were 

consistently friendly, open and helpful to me.  They were 

notably generous with their time and insights.  Somehow 

the kindness and the care consistently exceeded my 

expectations.  I finally concluded that there is a level of 

emotional intelligence across the community that is 

consistently high.  And with their emotional intelligence 

and self-awareness people are happy and quite pleasant 

to be with. This in turn helps with the relationship-

intensive nature of the business, and is fed by that as 

well. 

 

Richard Beckhard of MIT was one of the three founders of 

the field of organization development.  He used to teach 
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his students to “use yourself as a probe”  to understand 

organizations.  By this he meant,   

 

“Notice how you feel, how people are.  Compare and 

contrast your perceptions in this way, and if you 

experience consistent patterns, consistent differences, 

explore what they mean.”6 

 

For the past few months I have been immersed in the 

Connected Community, and I’ve been using my body as a 

probe.  My overarching impression is one of calm, of a 

network of people who while they work hard, stay 

centered.  I have come to the conclusion that I can’t fairly 

describe the Connected Community without at least 

noting this deeper sense, this feeling. And, consistent with 

the studies of Christakis and Fowler, this calm seems 

contagious. 

 

I commented on this one day to Charlene Marini, an ARM 

executive, former chip designer and soon to be segment 

head for the Internet-of-things as we sat — calmly — in 

the ARM offices in San Jose. 
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Charlene surprised me by saying, "Of course." 

 

From Charlene’s perspective, the feeling I was sensing is 

part of being competent in the job.  ARM is in the 

relationship business and it is essential that ARM staff be 

emotionally intelligent.  Emotionally intelligent people 

don't go about their day all stressed out.  People within 

the company are very intellectual, and it is standard that 

discussions are solved by logic and facts. ARM intends to 

be a thoughtful and precise business culture, but it also 

intends to be an emotionally healthy one.   

 

Charlene spoke of people being "ARM shaped" — a widely 

used term of art in the company — and tried to describe 

what that signified.  She gave an example of someone who 

would be unlikely to succeed.  She described how some 

people become manic under stress.  ARM people “roll with 

things.”7 

 



Shared Purpose 

 208 

ARM people work mostly in teams, and accomplishments 

are celebrated and evaluated as a team.  Individuals do 

not as a rule get kudos.   

 

Charlene mentioned that evaluations at ARM focus on 

teamwork.   

 

I followed up with Ian Thornton at ARM corporate 

headquarters, and received the following email:8 

 

“Every year, everyone gets measured using the 

following table: 

 

 Needs 

Significant 

Improvement 

Needs 

Improvement 

Good Excellent Outstanding 

Delivery      

Teamwork & 

Selflessness 

     

Constructive 

Proactivity 

     

Partner and 

Customer 

Focus 
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Employees mark themselves.  Managers mark them 

too.  You then compare notes, and the differences are 

discussed.  The results of those conversations are sent 

up to the manager's manager.  I would expect that 

most companies have similar devices, but at ARM 

these are taken very seriously.  We use it to reinforce 

organizational values and culture.  Employees who 

display those values are called “ARM-shaped” 

(literally, we do) and remember that ARM’s logo is a 

blue square, so there is some British tongue-in-cheek 

humour in that comment.  I am proud to be a blue 

square.” 

 

Early on in this research I found myself realizing with 

surprise that within the Connected Community, 

interviewees were quite comfortable talking about money 

— about pricing, margins, market sizes, cost structures 

and so on.  It dawned on me that in most business 

settings money is not talked about openly or comfortably, 

particularly among people who share the same value 

chain.  Why is this?  I think the explanation may be quite 

simple:  In most business ecosystems there is a high 
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degree of secrecy because it is understood that the parties 

are out for themselves, and winners do not want their 

returns to be seen while losers do not want to reveal their 

weakness. 

 

By contrast, in the Connected Community there is a 

genuine desire for others to succeed, recognition that any 

given company depends on the success of the whole, and a 

willingness therefore to be more open about finances. 

 

Finally, one of the most robust theories in social 

psychology pertains to “cognitive dissonance.”9 People 

have great difficulty keeping in awareness two conflicting 

ideas.  One of my first interviewees had read an account 

of how Goldman Sachs executives called clients 

“Muppets,” — not in a good way.  He was insulted by the 

idea, and couldn’t reconcile how they could deal with daily 

duplicity.  For him, there would have been too much 

cognitive dissonance to reconcile cheating a client while 

having lunch with him and asking about his family.  The 

answer, I believe, is that the executive would “objectify” 

the client, seeing him as stupid, unworthy or otherwise 
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deserving of poor treatment — and not as “a person like 

me.”   

 

This reminds me of a book I read years ago, on the 

essence of relationships. 

 

More than 90 years ago (English translation 75 years 

ago), the noted Jewish philosopher and Rabbi Martin 

Buber published a small religious book called I and Thou. 

 The book eventually became an unlikely best seller, sold 

millions of copies and is still taught in colleges today, 

most often in social psychology or religion courses.10 

 

Buber made a simple but powerful distinction.  He argued 

that people have two underlying ways of relating to the 

world.  One of the ways evolved to cope with objects: he 

called it "I-It" — the world as filled with "its," or objects.  

This could include objectifying other people and seeing 

them as blockages, or tools or enemies to dispatch.  It 

often includes treating oneself as an “it” to prod and drive 

to success without serious regard for personal and 

community health. 
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The other way evolved for living in relationship with 

other people and God, and was based on our innate 

capacity for empathy.  This way of relating needs to be 

engaged in order to understand where others are coming 

from, to listen to and respect their points of view, and to 

signal our goodwill in non-verbal cues as well as words.  It 

also teaches we can respect ourselves as well, and that 

this care is consistent with long-term productivity and 

creativity.  This mode he called "I-Thou." 

 

For me personally, the most unexpected feature of my 

experience doing this study is that the leaders I have met 

are surprisingly — well, what can I say — I-Thou.   

 

The Connected Community is no utopia, but it is, to my 

mind, comparatively advanced.  I hope that in this 

chapter and in this book I have at least begun to make the 

case that the current success of the Connected 

Community is due to a system of mutually reinforcing 

features centered on cooperation and differentiation.  If 

this is correct, then further study should enable us to say 
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more about what is going on here and perhaps even start 

to imagine what might come next.  
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