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  when	
  we	
  will	
  inter-­‐
connect	
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Things,	
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  Systems,	
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Industry	
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§  Tradi8onal	
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tasks	
  in	
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  given	
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  domain.	
  

§  Internet	
  of	
  things:	
  communica8ng	
  and	
  collabora8ng	
  
embedded	
  systems	
  that	
  are	
  massively	
  deployed,	
  that	
  
can	
  perform	
  universal	
  tasks	
  across	
  domains	
  

From	
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  systems…	
  
…to	
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  Things	
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Today:	
  Domain-­‐centric,	
  verDcal	
  soluDons	
  
SmartHome	
   SmartShopping	
  SmartTransport	
  SmartHealth	
  

- Monitoring medicine 
intake 
- Personalized 
diabetes assistance 
- Providing training 
tips 
- … 

- Promoting 
carpooling 
- Minimizing taxi 
delays 
- Avoiding  traffic 
jams 
- … 

- Managing 
sparkdeals 
- Getting advice on 
buying goods 
- Retrieving 
discount 
- … 

SmartCity	
  

- Managing parking 
space 
- Lighting up a city 
efficiently 
- Monitoring Air 
Quality 
- … 

- Monitoring and 
controlling 
- Saving energy 
comfortably 
- Interacting with 
appliances 
-… 

Illustrations from the EU FP7 BUTLER project 
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Tomorrow:	
  horizontal	
  smart	
  soluDons	
  ???	
  

HW/SW	
  pla2orms	
  

Illustrations from the EU FP7 BUTLER project Horizontal	
  plaDorms	
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  globally	
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Many	
  actors,	
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IoT	
  WG	
  
P2413	
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Standard-­‐based	
  vs.	
  InnovaDon-­‐oriented	
  

§  Standardise	
  then	
  innovate	
  vs.	
  innovate	
  then	
  
standardise	
  

§  Top-­‐down	
  vs	
  bo^om-­‐up	
  	
  
§  Slow	
  penetra8on	
  to	
  large	
  markets	
  vs	
  fast	
  
penetra8on	
  to	
  niche	
  markets	
  

§  Large	
  scale	
  (city,	
  energy,	
  etc.)	
  vs	
  small	
  scale	
  
(health,	
  well-­‐being,	
  home)	
  deployments	
  

§  Horizontal	
  from	
  the	
  ver8cals	
  vs	
  ver8cals	
  from	
  the	
  
horizontal	
  

§  Large	
  groups	
  vs	
  SMEs	
  and	
  startups	
  
§  “By	
  2017,	
  50	
  Percent	
  of	
  Internet	
  of	
  Things	
  Solu>ons	
  Will	
  Originate	
  

in	
  Startups	
  That	
  Are	
  Less	
  Than	
  Three	
  Years	
  Old”,	
  Gartner	
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Heterogeneity/Interoperability:	
  	
  How	
  to	
  handle	
  the	
  numerous	
  
types	
  of	
  devices,	
  protocols,	
  standards?	
  	
  

Scalability:	
  How	
  to	
  handle	
  the	
  big	
  number	
  of	
  connecDons/big	
  
data	
  coming	
  from	
  millions	
  of	
  devices?	
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  processing	
  (fog	
  comuDng,	
  edge	
  
compuDng,	
  in-­‐network	
  aggregaDon,	
  etc.)	
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  data	
  processing	
  

Stream	
  data	
  processing	
  

Stream	
  data	
  processing	
  

Stream	
  data	
  processing	
  

CommunicaDon	
  costs	
  more	
  than	
  compuDng,	
  exploit	
  compuDng	
  capabiliDes	
  as	
  much	
  as	
  possible	
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Dynamicity:	
  plug&play,	
  self-­‐configuraDon,	
  self-­‐management,	
  
self-­‐mathcmaking	
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  coming	
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Plug&play,	
  self-­‐management	
  with	
  no	
  (or	
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  intervenDon	
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  with	
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Dependability	
  
Correctness	
  
Safety	
  
Real-­‐8me	
  
Verifica8on	
  
Reliability	
  
Security	
  
…	
  	
  

develop	
  

deploy	
  

monitor	
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Heterogeneity/Interoperability:	
  	
  How	
  to	
  handle	
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  numerous	
  
types	
  of	
  devices,	
  protocols,	
  standards?	
  	
  

Scalability:	
  How	
  to	
  handle	
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  number	
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  millions	
  of	
  devices?	
  

And	
  privacy…	
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Electronic	
   parts	
   as	
   small	
   as	
  
the	
   head	
   of	
   a	
   pin	
   have	
   been	
  
made.	
   A	
   camera	
   could	
   go	
  
through	
   the	
   hollow	
   of	
   a	
  
hollow	
  needle.	
  
Soon	
   ‘Big	
   Brother’	
   may	
   be	
  
able	
   to	
   sit	
   in	
   front	
   of	
   his	
   TV	
  
and	
  see	
  or	
  hear	
  all	
  …	
  

©	
  Joel	
  Meyerowitz	
  

NY,	
  1963	
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sensiNact	
  -­‐	
  service-­‐oriented	
  approach	
  for	
  IoT	
  
applicaDon	
  development	
  and	
  deployment	
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Service	
  oriented	
  approach	
  
§  A	
  paradigm	
  for	
  organizing	
  and	
  u8lizing	
  distributed	
  capabili8es	
  that	
  may	
  

be	
  under	
  the	
  control	
  of	
  different	
  ownership	
  domains	
  (OASIS)	
  

§  Sensing	
  as	
  a	
  Service:	
  Temperature	
  service,	
  Air	
  pollu8on	
  detec8on	
  service,	
  
Presence	
  detec8on	
  service,	
  Loca8on	
  service,	
  etc.	
  

§  Ac8ng	
  as	
  a	
  Service:	
  Door	
  service,	
  Light	
  service,	
  Shu^er	
  service,	
  Alarm	
  
service,	
  Display	
  service,	
  SMS	
  service,	
  Heater	
  Service,	
  etc.	
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SOA	
  in	
  IoT	
  

§  SOA	
  	
  	
  	
  	
  	
  SOAP	
  
§  Service	
  (defini8on	
  from	
  The	
  Open	
  Group)	
  

§  is	
  a	
  logical	
  representa8on	
  of	
  a	
  repeatable	
  business	
  ac8vity	
  that	
  has	
  a	
  specified	
  
outcome	
  (sensing/ac8ng	
  on	
  the	
  real	
  world	
  )	
  

§  is	
  self-­‐contained	
  (temperature	
  service	
  gives	
  just	
  the	
  temperature	
  of	
  a	
  given	
  
place	
  at	
  a	
  given	
  8me)	
  

§  may	
  be	
  composed	
  of	
  other	
  services	
  (temperature	
  service	
  in	
  a	
  broader	
  region	
  
can	
  be	
  composed	
  of	
  several	
  temperature	
  services)	
  

§  is	
  a	
  “black	
  box”	
  to	
  consumers	
  of	
  the	
  service	
  (I	
  just	
  want	
  to	
  know	
  the	
  
temperature,	
  I	
  don’t	
  care	
  if	
  it	
  is	
  Zigbee	
  or	
  CoAP) 	
   	
   	
  	
  

§  SOA	
  abstracts	
  business	
  processes	
  from	
  underlying	
  technology	
  	
  
§  Services	
  are	
  designed	
  without	
  knowing	
  who	
  their	
  consumers	
  

are	
  and	
  can	
  be	
  implemented	
  with	
  various	
  technologies	
  
§  Monolithic	
  ver8cal	
  systems	
  could	
  be	
  decomposed	
  as	
  reusable	
  

and	
  sharable	
  services	
  to	
  be	
  extended	
  and	
  offered	
  across	
  
organiza8onal	
  boundaries.	
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Virtual	
  Skin	
  

Heterogenous	
  IoT	
  devices	
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sensiNact	
  Gateway	
  

Heterogenous	
  IoT	
  devices	
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sensiNact	
  Gateway	
  

Various	
  applicaDon	
  domains	
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APIs,	
  Data	
  as	
  a	
  Service,	
  user	
  portal,	
  service	
  management	
  portal	
  	
  

user	
  future	
  
behaviour	
  user	
  context	
  

user	
  
preferences	
   user	
  loca8on	
  

environmental	
  
context	
  

Device	
  as	
  a	
  Service;	
  device/service	
  discovery,	
  generic	
  APIs	
  for	
  resource	
  access	
  

se
ns
iN
ac
t	
  g

at
ew

ay
	
  

horizontal	
  pla2orm	
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APIs,	
  Data	
  as	
  a	
  Service,	
  user	
  portal,	
  service	
  management	
  portal	
  	
  

user	
  future	
  
behaviour	
  user	
  context	
  

user	
  
preferences	
   user	
  loca8on	
  

Device	
  as	
  a	
  Service;	
  device/service	
  discovery,	
  generic	
  APIs	
  for	
  resource	
  access	
  

Sm
ar
t	
  s
er
ve
r	
  

environmental	
  
context	
  

horizontal	
  pla2orm	
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APIs,	
  Data	
  as	
  a	
  Service,	
  user	
  portal,	
  service	
  management	
  portal	
  	
  

user	
  future	
  
behaviour	
  user	
  context	
  

user	
  
preferences	
   user	
  loca8on	
  

environmental	
  
context	
  

Device	
  as	
  a	
  Service;	
  device/service	
  discovery,	
  generic	
  APIs	
  for	
  resource	
  access	
  

Smart	
  Mobile	
  framework	
  

horizontal	
  pla2orm	
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sensiNact	
  gateway	
  (aka	
  smart	
  gateway)	
  
WebServices	
   JSON	
  RPC	
   HTTP	
  REST	
   MQTT	
  

N
or
th
bo

un
d	
  

br
id
ge
s	
   ETSI	
  M2M	
   X	
  Bridge	
  

CoAP	
  	
  
Protocol	
  Stack	
  

XBee	
  	
  
Protocol	
  Stack	
  

Smart	
  TV	
  
Protocol	
  Stack	
   enOcean	
  Stack.	
   BLE	
  Stack	
  

Zoler8a	
  
Bridge	
  

Waspmote	
  	
  
Bridge	
  

ZigPos	
  	
  
Bridge	
  

Samsung	
  SmartTV	
  
Bridge	
  

BLE	
  	
  
Bridge	
  

Device	
  Access	
  Implementa8on	
  

enOcean	
  
Bridge	
  

Arduino	
  
Bridge	
  

TST	
  
Bridge	
  

X	
  
Stack	
  

X	
  
Bridge	
  

Device	
  Access	
  API	
  
	
  

Service/Resource	
  
Repository	
  

…	
  

So
ut
hb

ou
nd

	
  
br
id
ge
s	
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ValidaDon	
  via	
  trials	
  
–  Smart	
  Shopping	
  &	
  Parking	
  in	
  Santander	
  
–  Smart	
  Healthcare	
  in	
  Bilbao	
  
–  Smart	
  Office	
  in	
  Nice,	
  Lucern,	
  Milano	
  
–  Smart	
  Transport	
  in	
  Dresden	
  
–  Smart	
  City	
  in	
  Santander	
  

43 

BUTLER
SmartObject

WSN	
  of	
  Vehicle	
  Detection	
   Sensors	
  & Smart	
  Lights

SmartMobile

NFC

ZigBee

SmartGateway

SmartServer

GPRS

Low	
  Power	
  RF
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uBiquitous,	
  secUre	
  inTernet-­‐
of-­‐things	
  with	
  LocaDon	
  and	
  

contExt-­‐awaReness	
  

EU	
  	
  FP7	
  call:	
  FP7-­‐ICT-­‐2011-­‐7	
  
	
  Integrated	
  Project	
  

October	
  2011	
  à	
  October	
  2014	
  
15	
  M€	
  

1234	
  man-­‐months	
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Open	
  PlaDorms	
  Portal:	
  	
  open-­‐plaDorms.eu	
  
Launched	
  on	
  June	
  2014	
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More	
  info	
  on	
  the	
  BUTLER	
  pla2orm	
  can	
  be	
  found	
  there…	
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Open	
  Pla2orms	
  Requirements	
  

Using other’s production to build my own upon? 
⇒ I need to … 

• Information 
repository : API, 
implementation,  

• Communication 
plan  

Identify it 

• Community 
backing 

• Proven quality/ 
security / 
interoperability 

• Label ecosystem 

Trust it 

• Training material 
• Support 
• Community 
events 

Understand it 

• Accessible IPR 
• Engineering 
Resources/ tools 

• Use cases 

Use it 
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Open platforms initiative 

n Search for use cases & open-platforms to build 
your offer 

n Document your own open-platforms & use 
cases to increase your visibility 

 

“Give me all the Libraries, with a TRL of 7 or more, that are 
maintained, already used in Smart Transport deployments, with 
proven interoperability with my gateway and that work with my 

Reference Architecture ?” 
“Here you 

go …” 

Open	
  Pla2orms	
  Portal	
  Features	
  



©	
  CEA.	
  All	
  rights	
  reserved	
  

|	
  49	
  Horizontal	
  plaDorms	
  to	
  globally	
  sense-­‐process-­‐act;	
  is	
  it	
  that	
  simple?	
  
|	
  Levent	
  Gürgen	
  

AT A GLANCE 
 
Project coordinator : 
Clout-EU: Levent Gürgen, CEA-LETI, 
France 
ClouT-JP: Yoshio Saito, NTT East, 
Japan 
 
Partners: 
ClouT-EU 
Engineering, Italy 
Universidad de Cantabria, Spain 
ST Microelectronics SRL, Italy 
Ayuntamiento de Santander, Spain  
Comune di Genova, Italy 
 
ClouT-JP  
NTT East 
NTT R&D 
Keio University 
Panasonic System Solution 
National Institute of Informatics 
 
Duration: 36 months 
 
Total cost: €2,32M for ClouT-EU 
€1 ,5M for ClouT-JP, funded by NICT 
 
Programme: FP7-ICT-2013- EU-
Japan 
 
Further information: 
http://clout-project.eu 
Dr Levent Gürgen 
CEA-LETI 
Levent.gurgen@cea.fr 
+33 4 38 78 97 57 

ClouT:	
  Cloud	
  of	
  Things	
  for	
  empowering	
  the	
  ciDzen	
  clout	
  in	
  smart	
  ciDes	
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Cloud	
  model	
  for	
  IoT	
  Services	

Vi

rtu
al

is
at

io
n 

S
er

vi
ce
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as

hu
p 

end-users, innovators, startups, 
service providers, SMEs,  

legacy devices CIaaS 
City Infrastructure 
as a Service 
	


CPaaS  
City Platform as a 
Service 

Middleware 
services 

CSaaS 
City application 
software as a Service 
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sensiNact	
  

Develop	
  
Verify	
  
Deploy	
  
Monitor	
  

sensiNact	
  Cloud	
  

Virtualise	
  
Store	
  
Process	
  
Manage	
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Main	
  achievements	
  at	
  mid-­‐term	
  of	
  the	
  project	
  
10	
  use	
  cases	
  from	
  3	
  applicaDon	
  domains	
  

First	
  reference	
  architecture	
  and	
  its	
  
implementaDon	
  

Development	
  of	
  field	
  trials	
  in	
  4	
  pilot	
  ciDes	
   ConDnuous	
  interacDon	
  with	
  
stakeholders	
  (meeDngs,	
  surveys)	
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Field	
  trials	
  in	
  4	
  pilot	
  ciDes	
  

§  Par8cipatory	
  sensing	
  
§  Par8cipatory	
  ci8zen	
  
§  Sensing	
  loop	
  ci8zens	
  
	
  

§  Urban	
  context-­‐aware	
  	
  
§  Mul8-­‐modal	
  transporta8on	
  
§  Event	
  percep8on	
  support	
  
§  Interac8ve	
  city	
  infrastructures	
  
§  Sharing	
  IoT	
  devices	
  in	
  the	
  Cloud	
  
§  Augmented	
  mobility	
  

§  Safety,	
  emergency	
  and	
  health	
  management	
  
§  Risk	
  warning	
  and	
  management	
  
§  Caring	
  of	
  elderly	
  people	
  
§  Health	
  and	
  ac8ve	
  walking	
  support	
  

Santander	
 Fujisawa	


Genova	
 Mitaka	
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1.	
  Reported	
  events	
  	
  

	
   	
   	
   	
  
	
  

2.	
  New	
  event	
  	
  

3.	
  Event	
  informa8on	
  	
  

4.	
  Incidence	
  status	
  

Cloud	
  enhanced	
  ParDcipatory	
  sensing	
  in	
  
Santander	
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Santander	
  Traffic	
  Mobility	
  Management	
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Genova	
  environmental	
  data	
  in	
  the	
  Cloud	
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Input Data from Sensor or Database	


Analysis	
 Anonimity	


City Database	

•  Map	

•  Tourism	

•  Citizen Participation	


City Related	

Company Database	

•  NPO HP	

•  Event Info.	


Public API	

・Restrant  Info.	


SNS	

•  Local SNS	

•  Twitter	


Public	
 Private	


Store Info.	

•  Coupon	

•  Time Sales	


Sensor Info..	

・Interactive Street・Santander	


・Illumination Sensor	

・Train Info.	


Sensor Info.	

•  Camera	

•  Camera 

Database	


Info. From Sensor	

And Citizens	
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Restaurant	


Day will sink in an hour.	


Project the description of 
real time info. on the wall	


Project the production on 
the table	


Provide appropriate 
lighting for food and drink	


Day will sink in an hour.	

Project the description of 
real time info. on the wall	


Street	


Station	


Tourist Info. Center 	


Enoshima 
Station	


Next Departure	

 Ofuna  15:15	


 Fujisawa 15:20	


・Shop/Tourism Info.	

・Info. From Citizens 
・Train/Station Info.	


【RegularMode】	


▼ 
▼	
 ▼ 

▼	
 

▼
 
▼
	
 ▼

 
▼
	
 

▼
 
▼
	
 

InteracDve	
  city	
  Fujisawa	
  Regular	
  Mode	


Data Format 
Conversion	


Storage	

Delivery	


DB	
 RegularMode	


CautionMode	


Nighttime	


Daytime	

×	
  Like！	
×	
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Input Data from Sensor or Database	


Analysis	
 Anonimity	


Data Format 
Conversion	


Storage	

Delivery	


DB	
 RegularMode	


CautionMode	


Nighttime	


Daytime	

×	
  Like！	
×	


City Database	

•  Map	

•  Tourism	

•  Citizen Participation	


City Related	

Company Database	

•  NPO HP	

•  Event Info.	


Public API	

・Restrant  Info.	


SNS	

•  Local SNS	

•  Twitter	


Public	
 Private	


Store Info.	

•  Coupon	

•  Time Sales	


Sensor Info..	

・Interactive Street・Santander	


・Illumination Sensor	

・Train Info.	


Sensor Info.	

•  Camera	

•  Camera 

Database	


Info. From Sensor	

And Citizens	
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Restaurant	


Project the description of 
Emergency info. on the 
wall	


Project the production on 
the table	


Provide appropriate 
lighting for food and drink	


Project the description of 
Emergency info.	

on the wall	


Street	


Station	


Tourist Info.Center 	


Enoshima 
Station	


Out of Service 
Hill	


	

	


【EmergencyMode】	


▼ 
▼	
 ▼ 

▼	
 

▼
 
▼
	
 ▼

 
▼
	
 

▼
 
▼
	
 

Disaster prevention	

Weather information	


Disaster prevention 
Evacuation Site 
 Hill	


InteracDve	
  city	
  Fujisawa	
  Emergency	
  Mode	
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Each	
  Task	
  ParDcipant	
  could	
  
present	
  one	
  slide	
  

Degree	
  of	
  Smile	
  	


Local	
  context	


IoT	
  Sensor	
  Data	
  
(weather,	
  etc.)	
 Smile	
  ☺	
  

Coupon	


Nice	
  Smile	
  !	
  
40%	
  OFF	


ClouT	
  System	
  (IoT+Cloud)	


Early	
  Prototype	


•  Leveraging	
  local	
  context	
  (smile)	
  	
  +	
  city	
  context	
  (via	
  ClouT)	
  for	
  dynamic	
  coupon	
  system	
  	
  
•  Enhancing	
  affec8on	
  to	
  the	
  coupon	
  for	
  changing	
  human	
  behavior	
  !	


Global	
  context	


Smily	
  Coupon	
  ☺	


Discover	
  Smile	
  in	
  Fujisawa	
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Care	
  giving	
  with	
  	
  
parDcipatory	
  sensing	
  and	
  city	
  data	
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Ø Going  out  support  for  active  seniors	

Ø  Motivate   them   to   go   walking   and   participate   community   events   for  

preventing   elderly   people’s   isolation,   vitalizing   stores   and   promoting  
health.  	
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Check	
  out	
  our	
  video	
  explaining	
  the	
  ClouT	
  concept!	
  

|	
  61	
  Horizontal	
  plaDorms	
  to	
  globally	
  sense-­‐process-­‐act;	
  is	
  it	
  that	
  simple?	
  
|	
  Levent	
  Gürgen	
  



©	
  CEA.	
  All	
  rights	
  reserved	
  

|	
  62	
  Horizontal	
  plaDorms	
  to	
  globally	
  sense-­‐process-­‐act;	
  is	
  it	
  that	
  simple?	
  
|	
  Levent	
  Gürgen	
  

New	
  H2020	
  project	
  -­‐	
  FESTIVAL:	
  FEderated	
  interoperable	
  
SmarT	
  ICT	
  services	
  deVelopment	
  And	
  tes8ng	
  pLaDorms	
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Come	
  and	
  see	
  us	
  at	
  
the	
  BUTLER	
  booth…	
  

Le8	
  posi8on	
  and	
  value	
  proposi8on	
  in	
  the	
  IoT	
  |	
  Jean-­‐Michel	
  Goiran	
   |	
  63	
  

and	
  visit	
  
hqp://www.iot-­‐butler.eu/	
  
hqp://clout-­‐project.eu/	
  
hqp://sociotal.eu/	
  


