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scientists would not just be Japanese. He envisioned a place THE SET-UP

a . ) srested in, and where top
that the whale world would be interested in, and where tof So what were the original r of ¢
researchers would want to work the researchers who worked there

“How about setting up the world's best computer science that 10-page document

laboratory?” Tokoro T) suggested, with a characteristic 3
e ; First of all, he gave t

combination of modest demeanor and ravenous ambition

was 1o carry out computer-r

And that’s exactly what they decided to do. Tokoro spent the contribute to the creat

next two weeks tapping away on the keyboard of a newfang in English, one ot

and still rather pricey Macintosh and eventually had a 10-pag Tokoro outlined tw

propasal covering all the key aspects of the new facility, from based on a full un

size to management policy. He asked Sony Corporation for a state of technc ; . : i

minuscule fraction of its annual revenue to fund the operation bring this ide =
) ) Bu oros

made absolutely sure that the researchers would have no strings ook
£ r to weed ou
There would be a m S

attached to the Sony mothership, and in February 1988 Sony | "
ad give b

Computer Science Laboratories, Inc.—Sony CSL—was ready any time, and they would

weyond the rementa

to roll

Just like Daoi, Tokoro was dreaming bi, ack in 1987 surely
= tended to follow a

neither man can have imagined that Sony CSL would end up f
oreign countrie

proposing a groundbreaking vision of science itself. And yet that
has been the headline story of Sony CSLs first 25 years. With

Mario Tokoro in the va ard, Sany CSL has pioneered and now F every Sony CSL reses

champions Open Systems Science, a methodology and attitude dependent
with the power to blaze an entirely new trail to the future wity.” A

knowledge—and to a better world for all of us | and re
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Mario Tokoro

Mario is far from a typical given
name for a Japanese boy, and
Tokoro is a pretty unusual family
name. When he was growing up in
Tokyo, Mario Tokoro’s name may
have contributed to his sense of
feeling somehow.. different, but for
whatever reason feeling different
felt just right. So when other people
told him that he seemed somehow.
different, young Mario mistakenly
took this as a compliment. He's been
happily different ever since. What
this means in practice is that his
avuncular and congenial demeanor
is disarmingly at odds with any
conventional preconception you
may have of a viscerally driven Keio
electrical engineering PhD who broke
new ground in signal processing,
microprocessors, computer aided
design, and local area networks in
the 1970s before designing the

campus-wide Keio S&T network in
1981 and becoming a leading light
in the world of object-oriented
concurrent computing and distributed
systems. Rather than an iconoclastic
contrarian genius who founded
Sony CSL, served as senior vice
president and chief technology
officer at Sony Corporation, taught
at Keio University, the University of
Waterloo, Carnegie Mellon University
and the University of Paris VI, and
received an honorary doctorate from
the University of Paris (UPMC), Mario
Tokoro seems far more like some
amiable old charmer who's a slightly
rusty golfer, loves art and opera,
enjoys good food and drink—and hey,
did you know he played keyboard
and guitar in a high-school band? All
of which is also true. At the end of
the day, whether he's revolutionizing
science or crooning (high baritone)
Just the Way You Are,” Billy joel's
timeless Open Systems ode to

coping with the real world "as is,”
Tokoro is simply being himself. His
motivation to appreciate the essence
of everything he does is right there
in his name: ma-ri-o is written

with characters meaning “true
reason man.”

It is very difficult to explain my

antists in other

research even to sc

disciplines. But each scientist has

a responsibility to explain what he
or she is doing, and to explain what

goal he or she is trying to achieve.”

Mario Tokoro



PHASE 1 (1988 TO MID-1990s)
‘ PHASE 2 (1998 TO MID-2000s

Having 1
nological innovate
nce Laboratories, it's hardly s
Sony CSL had an overniding concern w
Networks, user interfaces, d
distributed artificial intelligence dominated CS1

1990s. Valuable inologies resulte luding the

rating system (later employ

near-field cor

All of these
with an operating system i fro
incorporated in the Play nd the
released in 2013) featuring

OneTouch, a new near-he

the FEEL interface

By the mid-1990s a team of st formers wa

heart of Sony CSL. They included Hiroaki Kit

joined Sony CSL in 1993), Jun Rekimoto (1994), b

Hideki Takayasu (B (1997) and Frank »




Jun Rekimoto

After pioneering work on user interfaces—including
augmented reality and multi-touch interfaces for computers
and smartphones—jun Rekimoto became a leading figure
in human augmentation technology. His interests moved
from human-computer interaction to human-computer

. He now seeks to build symbiotic relationships
between humans and our ever-richer information

environment, as we move toward the ultimate state of a 8 e ;
“cybernetic earth.” Through experiments with systems such ki 5 : mmmnma-mmm
as eye-tracking and telepresence, he aims to augment not : % 4 problems faced by international companies with operations
only intellectual ability, but also physical ability and health. b ~ inmanycountries.
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Luc Steels

Luc Steels is fascinated by the unique ability of human
beings to create and interpret rich representations, such as

graphical images and language. In d in unders
where this capability comes from, both in our species in
general and in children, he focuses in particular on how
categories (like colors) can be grounded in perceptual
experience and develop under the strong influence of
language, and how g s and the ic domail
expressed by grammars may emerge in a population. The
applications of this work are far-reaching, ranging from
adaptive communication systems for humanoid robots to
evolving or gies (lexical for the web, and

communication systems for mobile devices.

ed cani

nes




Francois Pachet

Artists, musicians, writers, and cartoonists dream of being
more creative, and of having their own style. Do they simply
have to keep honing their skills, battling on alone? Frangois
Pachet's starting point for his research at Sony CSL was the
creativity that emerges from the conversation that each

of us has with the self. This led to the concept of reflexive
interactions—interactions that can boost creativity and
engender states of “flow" by, for example, imitating and
modifying our output when we play music, or write. This
feedback offers the creator fresh stimulation and new
avenues to explore. His new project, FlowMachines, aims

to turn a personal style into a fully-fledged computational
object, thus taking Pachet a step closer to new interactive
tools for authoring music and text.

explores.
structure of information and randomness—a quest that enables him to devise
algorithms for use in innovative imaging applications. The paradigm he created
for his studies, computational information geometry, enables him to capture the
unchanging essence of data. By then grounding datasets in geometric spaces.
he s able to extract information about regularity while also taking dataset

Ken Mogi

Qualia, subjective sensory qualities that accompany perception, represent one of
the most important research issues in cognitive neuroscience today. At the heart
of the human experience, qualia shape almost every aspect of our everyday
engagement with the world including cognition, learning, creativity. and
communication. Using psychophysics. noninvasive measurement tools (MEG and
TMR1), simulation, and theory, Ken Mogi investigates the system-level properties
of the brain that generate qualia.
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Hiroaki Kitano

Although biological research at the molecular level has
revealed much, understanding the fundamental principles
of life requires investigating living systems as systems, and
Hiroaki Kitano developed Systems Biology for this purpose
He is currently focused on developing @ biological theory of
robustness that entails understanding the basic principles
of robustness in biological systems, the trade-offs present
in robust yet fragile systems. and the evolvability of

robust systems. Systems Biology holds great promise

in the treatment of disease, including cancer, and in the
development of highly robust artificial systems

HUNGER FOR KNOWLEDGE
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only one person would be to blame for false stepor !
himself. This gave him pause 1 ought. But he pre
came to the conclusion that if he was going » risk failure

might as well be a huge t rted study

In 1994, Kitan teache

talented Japar students of mathematics. One of the

teachers p to put Kitano intellect
inlo persy | laureate Susumu
Medicine; 1987). Ct
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mulate behavior but
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said Tonegawa. "Simy ictions, maybe
too complex. No going to hap

rumblings of hunger

Another teacher at the course, Shin-ichiro Imai
professor in the Department ¢

Internal Medicine at the Washington Ur

Medicine s studying the aging of cells and won
might be able to help him explain the data he wa

creating a model and running computer simulatic

In no time Kitano was devouring such essenti
Molecular Biology of the Celland M
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Kazuhiro Sakurada

Kazuhiro Sakurada explores the nature and fundamental
principles of human life systems through an approach
that adds an epigenetics (acquired traits) management
perspective to the study of genetics (inherited traits).
There is a growing sense that recent revolutions in basic
biomedical science are not necessarily leading to medical

products and services that are safer and more effective. To } 1

allay this concern Sakurada is developing a new biological 3 1 : mbitious p vis system of study; |

model and a new data model for use in a big-data strategy. i to deiy L 1g of genes. the enviror

His goal Is to make an invaluable contribution to preemptive g e derst ision-makin
i fthet And A € Il take a glant ste;

medicine and consumer healthcare services. & .
‘ = 4" Sakurada was working ferstandi of the whole hum an being
§ o understand ]
ind Sakurada is picking up

O stem




DARK SCENARIOS

In the early years of the 21st century the world was char

rapidly, and problems were proliferating
ind many pessimistic projections Was the matter of the
environment, with mounting evidence that a burgeoning human

erexploited resources and failed to maintain

population had
appropriate balance w ith the natural world. Economic challe
included surging new consumer powers and demands, and t
galobalization of trade. The impact on he alth of our evolving
borderless reality included dis s that could spr vastly mi
efficiently and effectively. Previous assumptions about priva

were swept aside by the new expectation that all informa
would be unfettered and frec

The ostensible benefits of this rapidly changing world inch
unprecedented access to each other, to infinite volumes ol ray
data, and to infinite volumes of curated intorr 1. For the
first time, the human race seemed to be acquiring somethi

like a brain on a planetary scale. But all the phenon

made this possible had emerged in l¢ human |

and their interactions were too complex for any har
comprehend, let alone predict. The human race w

the wisdom of the cre and the blinkered ignorance of the maol
How could its conflicted embryonic digital brain be guided to

serve and preserve, rather than consume and destroy

| felt we needed to bring

science and scientists back to

everyd

y life

Mario Tokoro
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HISTORICAL CONTEXT




The greatest advances in science in this period were made

the Arabs, who contributed tc thematic

edicine, and preserved ancient Lree and Roma

had been lost in Europe

With the coming of the
to think fe in this world; focusing €
theology. The revival of science began in 1543
SURRC .t the earth goes around the sun. By the
16005, Kepl t this theory on a firm mathemati
ywundation. Galileo believed in testing the
he looked to the skies h early tele
experiments disproving A s 1deas
end of the 1600s, Isaac M 1 ible 1o formulate unive
| explaining motion both on carth and

thought to obey d

The growing realiz

laws helped usher in the Enlightenment

that nature literally ran like clo and could t

absolutely if they just had enough information. ¢

great strides throughout the 17008, while biologi

study fossils and consider how living th re

other. The impact of science on everyday life w YHEVALUE OF
after the invention of the steam engine, whick

Industrial Revolution. In the mid-1800s, Darwin prc

ANALYSIS




discovered it is made up of simpler unit

themselves made of even simpler subatomi

and conquer” does not only

THE VALUE OF SYNTHESIS

Science was slower to realize thatan

For example, if you want to understan 1 how

it helps to take it apart and look at its compon
isn't enough, because you do not truly underst
can put the pieces back together
works. In other words, analysis

complemented by synthesis—putting the

working whole

Descartes touches on synthesis in his

In the third, he holds that we must begi
(analysis), but we must also build on them, |
we can understand how they fit together into
(synthesis). Traditional science has a hi y of

as analysis. Once biologists had identified cel

thinking about how cells fit together to form tiss

Once physical scientists had identified atoms, th
ut how they fit together into molecules an

torms of matter

THE VALUE OF CONVENTIONAL SCIENCE

THE LIMITATIONS OF CONVENTIONAL SCIENCE




silo. And if the people at the bottom of the deep silos around you
all speak different scientih languages, you won't have much to

issues

talk about. Another problem is that complex

understood by focusing on parts. ¢ onventional
dealt well with complex systems that are constantly chang

often in inherently unpredictable ways

WHAT IS AN OPEN SYSTEM?

Examples of apen systems ing lude comy
living things of all kinds, and the earth itself. The
have today are hard to solve be hey involve

But what does that mean

Let's look at an example: the human bod

composed of a complex set of
rt

the t

other may change over time. These p
understood in isolation. For example
stomach, and the stom ffects the brair
the body's processes, or take the body apar
to study it, because then you would have a dead body
fully predict the body's processes. You can't look at
predict with certainty that it will grow up to be

it has genes associated with obesity. One reason is that ops
systems are constantly interacting with their environment

1f the baby grows up to interact with his environment in o

THE NEED FOR MANAGEMENT




Deal With The Real The nature o

BE SKEPTICAL OF MODELS such that we c:
imperfect information on their
fundamental structure and

condition, and their behavior is

difficult to predict

Hiroaki Kitano




Irreducibly

complex

I'm aiming for a better

understanding of the whole

system, so that we can manage

the body in a better way

Hiroaki Kitano
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problems. Some scien
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tunnel vision. Scientists may foc
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Here And Now

Shigeru Tajima

Shigeru Tajima is trying to solve the world's growing
energy needs through the introduction of open energy
systems, where everyone will be able to produce, manage,
and consume their own electricity. By combining power
electronics and information technologies, he hopes to bring
about a transformation in DC-distributed power supply

and management, thereby offering electricity to countless
people in challenging circumstances all over the world. and
engendering greater social stability for everyone.




Takashi Isozaki

purchasing histories to gene expressions and geo-
mmmtummu we are now amassing greater
volumes of more detailed data than ever before. Although
there is huge potential to use such data for the benefit
of humanity, there are currently no methods for fully
extracting information from data on very complicated

> s n wm:nrsmwm

theory and complementary 3
analysis to maximize the extraction of information from
such data.

Tetsuya Shiraishi

With the Japanese population aging rapidly while the
number of principal care providers quickly declines,
Japan's present social system is not up to the task

of delivering support to people in need of care. To
meet diverse needs and also provide higher quality
healthcare, it will be necessary to shift from a
conventional approach centered on care facilities and
hospitals to one that focuses on local, community-
centered solutions. Tetsuya Shiraishi, himself a medical
doctor, is applying ICT and robotics technologies to
construct a future healthcare system able to manage
these complex issues.

Michael Spranger

How do we perceive and conceptualize the world? And
how do we put the world into words? These are questions
that Michael Spranger addresses as he explores the theme
of autonomous, open-ended. complex communication
systems. He studies the fundamental principles governing
the processing, acquisition, and evolution of natural
language, and works toward turning
these insights into human-like
digital communication partners
that you can actually trust.
The results of his work are
applicable to human-robot
interaction, artificial
assistants, and gaming.
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Yoshihito Ishibashi

Economic development is
shifting rapidly from industrially
advanced countries to developing
countries in Asia, South America,
and Africa. Since many of these
countries do not yet have established power
or communication networks, Yoshihito Ishibashi sees an
opportunity to directly introduce Open Energy Systems
better designed to tackle worldwide environmental and
energy problems. He is aiming for the universal availability
of movable batteries that can be charged using natural
energy, thereby freeing us from dependence on power lines
and power companies, and allowing us 1o choose exactly
where we want to be.

Peter Hanappe



Alexis Andre

Even though our computers and mobile devices grow ever
more powerful and accessible, we live ina world of data
overload, and the tools for extracting and understanding
relevant information from this data lag far behind. Alexis
Andre thinks better use should be made of our senses. by
adding new tactile and auditory techniques to the current
visual methods of interaction. His “interactive aesthetics”
uses multi-modal interfaces that mix the physical and
virtual with sensory interfaces. To explore the process of
creation, he also develops new performance devices—music,
games, and drawing tools that allow for fresh ways to
interact, simultaneously mixing information and beauty.

Shigeru Owada

As ordinary households quickly become network-friendi;
life logs, previously confined to the research lab, is fast
emerging in the real world and supporting everyday
activities in various ways. Beyond mere smartphone
applications and remote control devices, Shigeru Owada
believes this new integration of technology and ifestyle
will generate entirely new services and ultimately
transform the structure of industry itself. He is exploring a
mﬂrwd.wm:twmmum
engaging in diverse activi
forms of community. g e o




Pierre Roy
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sequences in the learned style.




Kaoru Yoshida

Tracing the history of the earth back to the ancient
time when life first appeared, we learn how early
organisms made the planet livable for the ones
that followed. No organisms are either complete by
themselves or unchanging throughout their lives. They
need to complement each other and continuously
evolve, so that the entire system stays in balance.
Kaoru Yoshida has been studying the molecular
mechanism of life from the viewpoint
of the global cycle of nature. Her
special interest is in those
organisms that sustain the
food chain at the bottom,
such as microbes.

Yuki Yoshida

An underlying principle in the pro
the adaptation of organisms to
genetic characteristics and .

and experimentally control e

work has important potential for
drug development. tailor-made
medical care, preventive
medicine and therapeutic
strategies, and she hopes
that it will improve our
understanding of cancer,
as well as autoimmune
and other diseases.

Yuki Yoshida uses Systems w a

and survival strategies in e

Yuji Yamamoto

Realizing that current medical systems have long prioritized

curing disease over providing health care, Yuji Yamamoto

is seeking a new type of health management solution

to maintain people’s health for as long and as affordably

as possible. Reflecting on his experiences as a medical

doctor, he believes that health should be a major target

for technology in the 21st century, since it is a key factor
ing people to ¢ to society. jJapan's

universal insurance system and standardized information

infrastructure offer Yamamoto access to administrative

records, lab results, and other data that can help him

identify neglected patients and devise solutions tailored to

each person's requirements. His ultimate goal is to change

the healthcare paradigm.




Ken Endo

interest in robotics led Ken Endo to study
:;axﬂymsmmm«ansmmm
augmentation. Examining loss of function due to disability,
he realized tmmmmmmmmw
'mctionaﬁty.The!ecmohcklaniw
for lost physical functions and adding augmented ones
demands a clear understanding of neurological, reflex,
brain, and muscular systems. Technology must also be
developed for devices that seamiessly match the human
body. And s‘mce:ﬁsabﬂhylsmohprmnhnll
developing areas. many social, econamic, and cultural
factors must also be overcome.
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Takahiro Sasaki

Open systems consist of multiple sub-systems interacting
and evolving over time. To understand the dynamic nature
of such systems, Taka Sasaki is developing the concept of,
and methods for, Open Systems Simulation. His simulations
reveal possible futures and re-enact real-world events that
will never happen again. As a specific task he is currently
trying to develop an integrated simulation of infectious
disease that includes not only the process of infection but
also the evolution of a pathogen, including its co-evolution
with the human host and other environmental factors.
Sasaki's ultimate goal is a holistic understanding of open

Y leading to ial long-term




model of the formation of cellular memory. Optimization
of the cellular niche (or “microenvironment”) is one
factor crucial to cell proliferation at the early stage of
embryogenesis, as well as to disease prevention.




STRENGTH IN DIVERSITY

One of the key principles of Open Systems Sci

the idea that diverse parts can con ther in a whole tha

transcends the capabilities of any of its parts. Sony € SL is just

such a whole system, composed of very ta with

diverse backgrounds, interests, and persy
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THE THINKER'S CHOICE




duties that they have to find time for on top of their rescarch

anless they themselves choose to work at a university for
And importantly, pre-planning for a project 1s not so

example
as Kazuhiro

detailed that it “inhibits serendipity and creativity
Sakurada () describes it, ance again emphasizing the
importance of fortuitous exposure t

By limiting paperwork, unproductive meetings and reporting

requirements, CSL's administrative structure secks 1o optimize
conditions for study and the creative destruction of intellectual
boundaries. It encourages rigor and accountability by having

clear regime of regular research reviews. It positions equality of
treatment as a keystone by putting all researchers ¢ ¢ same

one-year renewable contract. And the annual contract review

itself leads to an honest, objective appraisal of CSL as the be

place for the individual researcher at that stage on his or her

career path

There is no burcaucracy running CSL, just a team of autonom
rescarchers empowered to function to the best of their 2

the pursuit of fundamental yet applicable research

Let's take a closer look at some of those applications

o new information and ideas

MAKING THINGS HAPPEN




STAR PRODUCE

Think of Sony CSLs researchers as Hollywood stars of science

and technology, and Sony Corporation’s business units as
movie mogul king for box office hits. Tetsu Natsume 15 like
the producer who brings them together. He's instrum
bringing the innovative visions of CSL to “the big screen
for Sony Corporation is the global market

Sony CSL is full of big thinkers with big ideas, and since it

not bound to any particular technology or business, it's
hotbed of new ideas and technology s gives Natsu
the freedom to chase whatever deals he wants. He can v
anyone anywhere in the Sony Group in order t
innovations. He makes presentations to busines

have the financial and engineering muscle to turn innovations
into products and processes that will boost Sony Corporatio
bottom line

But Natsume himself wants to act beyond the borders of hi

own defined duties. He dreams of orchestrating big, blu

initiatives that reflect CSU's mission of contributing to mankind

and not just to Sony. He notes that in any case, CS1

n't feel constrained by Sony Corporation’s strategy or |
At Sony Corporation headquarters, everyone has VAIO TPO SUCCESS STORIES

computers. That's only to be expected. But at CSL meetings, the

room is full of Macs. We can't compete against Apy




knew through his previous contacts with So-net (the Son)
Group's internet service prov ider) that this unit liked to investin
companies outside Sony. Natsume asked if they'd be interested

in investing in a Sony CSL spinoff. And that's how Koozyt was
born, with So-net providing the investment, CSL prov iding the
gy and people, and Sueyoshi and Shionozaki becoming

techn
the new company’s main executives Recently, Yoko Honje

» ha
been especially active in harnessing Koozyt's expertise for usc in

interactive museum guides, such as an iPhone app for the Gallery

of Horyuji Treasures at Tokyo National Musecum

Before we leave the topic of spin-offs, we should me

any booklet published to commemorate the 30th annive

will almost certainly feature more Sony CSL spin-off s

very prominently, although we are not at liberty to offer 3
FACILITATING ALCHEMY: THE TAKAYASU CASE

details now!

UNFORESEEN B FIT

Sometimes the TPO team may shepherd a promising CSl

innovation through initial rejection to unexpected applica

Sony CSL Paris researcher Frangois Pachet . is a scien
tist-slash-artist who, if he had one wish to change the world

esn 't know if he'd choose to institute a sustainable human

civilization..or add sustain to acoustic guitars




the opportunity t

FREE M TO EXCEL—AS AN OBLIGATION
Whereas a cor

Despite their significant contributions to Sony Corporation, Sony Sl stttk

0 pres y contribute to quarterly
CSL researchers are under no pressure to con | faandKim

business results or hit sales quotas. They are free to focus on ining to id

whatever fans the fires of their intellectual passion. But couldn’t o

nic environment

they do that in a conventional aca el

A widespread image of academia is of scholars happily expl of Ow
the esoteric aspects of their field. But—in addition to the var
requirements to teach, test, and administer students—many

academics are under constant pressure to deliver publishable

findings. They are also subject to the whims of senjor col
and the larger academic organization. Ker g
: I Looking
out that "even in MIT in the US, a professor needs 1o v
ind time

a proposal and then ask for a grant at doesn't happen

nd effe

CSL.” Sony CSL combines the real-world support and drive of a

company with academia’s freedom to explore

CSL is all about making an impact on the world,” says Endo
who needs freedom in his work to identify the best way to
real-world impact in biomechanics and physical augmentatio
fact he has turned down offers from companies in the US prea

because he doesn't want to lose the freedom he has at CS1

A new rescarcher may actually find that freedom befuddling at

first. Shigeru Owada . admits that initially, he experiences




"Here is my message to the

world community of scientists:
our responsibility is to people,
to humanity.”

Mario Tokoro

BEALL THAT YOU CAN (HUMBLY) BI




The Science Of
Personal Empowerment

WHAT IS HEALTH?

SIGHTS SET ON MOVING TARGETS




Y p dy an
disease. "1 think we will start to get \"”‘I“"-““""'i tools to help Sto
A conventional exp

us understand what's going on in the next five to ten years. That

will help us to form theories about what we should target in this

very complex dynamic system. Actual tests would start with

s and eventually move on to clinical trials
A MODEL OF HEALTH

has to be

DETENTE WITH DISEASE where the pat

be regarded a
Taka Sasaki {5 was working on computer models to simulate
evolution when he came to see the study of infectious discases as

1k
natural application for the multi-agent simulation method he

seemin,

had developed

Adaptation,” he notes, “can refer to both how pathogens adapt
and how humans adapt to them.” While many researche
epidemics, mostly they simul specific cases of pathogen
spread. But because pathogens also change, Sasaki believes any
realistic model has to take that into account, too. Other matters
he considers vital include the immune memory that each host
acquires, and population flow (births and death. mplex data
changing over time. The essential message? No disease outbreak

eVer ¢ in exactly the same conditions

The onset and spread of disease are, in fact, prime examples of
phenomena that are impaossible to reproduce artificially. F

instance is different from every other instance. You cannot




at pay for the servic mechan

nd other companies th
public—the beneficiaries), and

payers (insurers 2
subscribers (patients, the genera eliminated
managers (governments, administrators, regu the philc

The essence of his idea is to introduce new incentives. Most

e routinely ignore their health seeking

D system shifts responsibility

peop eatment only when
illness strikes. Yamamoto's
to the payers, providing ng incentives to keep ubscr
healthy: “If a subscriber goes to a doctor, the payer has

subscribers don't need a doctor because they're healthy, the payer

doesn't need to pay

t especially the

How to d

He wants to change everyone’s mindset
payers, who conventionally have a weak, passive r
this? “Give them evidence, show them numbers, visualize the

activities, and make the various stakeholder relations more clearly
understandable.” Open Systems Science offers him a framework fo

considering how to use available resources in the most effective way

possible. Yamamato has started to manipulate big sets of previous
unused data from insurers, such as medical and hospital billing

data. And Sony Corporation is fallowing his progress with interest

A STORY WORTH SHARING

We are both being and becoming, constantly changir

interacting with the world. A problem with the conventional




AUGMENTED LIVES In his curret ¢ entwit ‘
A « POWER TO THE

a partner in Indi

Changing lives for the better is what Ken Endo . is all about different nee
too. And in typical Sony CSL fashion he has no lack of ambition

PEOPLE

mbling

I want to eradicate physical disability,” he says

If technology can be made good enou ompletely
compensate for a missing physic al function, then in practical
terms the disability is gone. Why stop there, though, when
you can augment both body and mind with enhanced
capabilities. Endo compares thi the way Paralympics
sports are developing: “Paralympics today is not pur athlet
It's becoming more like Fl racing—an integration of sports

and technology

led Endo to throw himself into this work with suct
ssion? He was doing pioneering work in robotics design

and augmented reality technology when an old scho

nosed with a life-threatening cancer. Inspired by his
friend’s determination to keep pursuing his acting dream in the
face of crippling disease, Endo decided to devote his sk
transforming prosthetics technology. An Open Systems approackh
allows him to integrate the extremely wide range of interlocking
factors involved, and the open environment at Sony CSL gives
him access 1o the likes of Jun Rekimoto {f# for guidance on
lectrical muscle stimulation and control, or Yuji Yamamotc

) for advice on medical aspects




have been made in the efficiency of DC-to-DC converters and Other researcher
fer a level of performance that was unthinkable medical-related the

batteries now
work on cellular s

even 20 years

Tajima (D envisions a smart pawer grid built from the

tom up, with each and every one of us making and storing Shigeru Tajima h

and infertility

pawer. This approach would work even in remote locations in R

the developing world, where countless millions of people could ‘
table, readily s ano

sencrate the energy they need using affordable
rcher to b
researcher rir

manufactured photovoltaic panels, windmills and other personal

power plants, and then store that energy in batteries
Tajima dreams not just of revenge for Edison, but of power tor

the people

HAPPIER EVER AFTER?

A better world” is a theme that Open Systems Science can

explore in so many different and useful ways. Where will Sony
CSL lead us over the next few years?

In parallel with Kazuhiro Sakurad ormative

approach 1o using medical data, Mass ushi @D plans an

agricultural database that will en us to determine the optimal
types of food to grow in each set of environmental conditions, to

achieve different health objectives

Scenes Trom a recent general meeting in Tok
On this occasion Sony CSL researchers v
making presentations to colleagues

before making similar presentation

to invited guests at an Open House

event in May 2013




A Way Of Mind

THE SECRET OF SONY CSI




“Everything we do will fail the test of time.” Rigorous skepticism ' ‘
There was litt

is the lifeblood of Sony CSL, and of its researchers’ approach ¢

by Now, though, everything

requirements change, technology ac | N terr SONY CSL AS AN OPEN SYSTEM

YSTEMS DEPENDABILITY standards are revised

through networks to ot

Mario Tokoro's D own research explores the development owned by different ser

of new ways to improve dependability in computer software ennnectsd to the

and networks. longer possible to des

frequent updates
In recent years, networks have become so intricate and 1 I

from th 140
interconnected that it can be hard to tell where one ends and R

, continues
another begins. Smartphones, tablets, electronic commuter -

passes, and smartcards are all points of entry to a complex d And while the |

Infrastructure that is increasingly taken for granted in spite requireme

ofits huge potential to disrupt everything that the inhabitants update may

of wealthier countries now regard simply as “everyday life problems

Just imagine the consequences of an abrupt system failure in interaction wit}

emergency services, air traffic control, financial transactions and anol

power transmission, or national defense Jevic

Years ago, when most software was simpler and ran on stand-alone

computers, software engineers could try to anticipate all the ways

that it might fail before releasing it. Once it was released, it was out

of their hands, and remained unchanged until it was replaced by

a newer release. In those days, software development wy separale




S b Acknowledgments

That can be hard to do. One of the dangers on any path of
and sustainable

knowledge is path dependency. No one wants to believe that
ev've bees 4 . ng ction for years, but Sony
they've been walking in the wrong direction for ye Hioh ekn e Firn

CSL has created a culture where turning around and going back
How can we make sustain

to the drawing board is not just accepted, but enc ged

Like other open systems, Sony CSL must keep running reliably How can we g

and smoothly—but not by being constant, like a pocket watch tuberculosis and influer
Rather, it needs to be dynamic and creative. Sany CSL has been Ret
Re

able to thrive not just because it is always mov ing forward in
' when the going gets tough

an appropriate direction, but also because it can change course
quickly. With the exceptionally diverse expertise and experience

at its disposal, Sony CSL is well adapted to coping with every

world

eventuality on the road ahead

OVER TO YOU

So there you have it, all you need to know to embark on your

own adventures in Open Systems Science. Mario Tokor .:J
ys this challenge demands four qualities: vision passion, skill

and humanity. (But don't forget the starting point: a rigorou

skepticism of every scientific model, includ R VOur own

Ifyou need some ideas for an ¢ Ipen Systems Science project, here

arc a few questions from Hiroaki Kit nu.')
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