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Internet	
  Of	
  Things	
  

	
  
	
  

The	
  Internet	
  of	
  Things	
  (IoT)	
  is	
  the	
  network	
  of	
  physical	
  
objects-­‐devices,	
  vehicles,	
  building	
  and	
  other	
  items	
  
embedded	
  with	
  electronics,	
  software,	
  sensors,	
  and	
  

network	
  connectivity-­‐that	
  enables	
  these	
  objects	
  to	
  collect	
  
and	
  exchange	
  data	
  [Wikipedia]	
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Million of connected 
devices 

Smart life 
Smart things 

Ubiquitous 
Universal access 

Why companies are enthusiastic about 
IoT?  



Companies	
  are	
  enthusiastic	
  about	
  IoT	
  

§  For	
  our	
  life?	
  Common	
  welfare?	
  
§  Sensors-­‐Control-­‐Automation	
  

§  Apache Corporation, an oil and gas exploration and production company, is  using this 
approach to predict onshore and offshore oil pump failures to help minimize lost production. If 
the global oil industry improved pump performance by even 1 percent, it would increase oil 
production by half a million barrels a day and earn the industry an additional $19 billion a year 

§  New	
  markets	
  
§  New	
  devices	
  
§  New	
  services	
  
§  New	
  technology	
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$$$ $$$ 

Industrial Automation Smart Health 

Smart Home Smart City 



List	
  of	
  IoT	
  companies	
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A2E Limited 
Artesys AG 
AnyBridge 
Arayent 
Asya Traffic Signalling 
AT&T 
Atmel 
Atrack Tech. 
Auto-Txt 
Axeda 
B&B Electronics 
Blue Clovers Devices 
Broadcom 
Busiraks 
Carriots 
Celizion Inc 
Cetec GmbH & Co KG 

Cinch Connectors Inc 
Cinterion 
Cisco 
Columbus 
Connect M Tech. Sol. 
Contrive S.r.l 
CST 
Current Cost 
Cypress Envirosystems 
DataOnline 
Derinmavi A.S 
Digi 
Digocom Spa 
Duodigit Ltda 
Ecocam 
EcoTelematics Group 
EELEO 

Elester 
Ember 
Emerge Alliance 
Encore Networks 
Energy Hub 
EnerNoc Inc 
Eseye 
Eurotech 
Fixed Wireless 
Ford/Bug Labs 
Gemalto 
Giosecke & Devrient 
Google 
Hideasolutions 
… 
… 
ZTE Corp 

Software vendors Hardware vendors End-to-end 
providers 

Connectivity 
providers 

Most of IT companies in the world 

Intel, Samsung, Amazon, Google, Cisco, 
Microsoft, IBM, ARM, QualComm 

What is global big companies’ approach? 

Start up 
companies 



Big	
  companies’	
  approach	
  

§  IoT	
  is	
  big	
  concepts	
  à	
  They	
  realize	
  that	
  one	
  company	
  cannot	
  
cover	
  whole	
  IoT	
  
§  Interoperability	
  is	
  essential	
  in	
  IoT	
  

§  Open	
  Connectivity	
  Foundation	
  (OCF)	
  	
  
§  Intel,	
  Samsung,	
  Microsoft,	
  Electronux,	
  Qualcomm,	
  Cisco	
  
§  Unify	
  IoT	
  standard	
  and	
  specify	
  protocols	
  and	
  open	
  source	
  

projects	
  
§  Seeks	
  to	
  scale	
  the	
  emerging	
  IoT	
  ecosystem	
  by	
  including	
  a	
  

broader	
  array	
  of	
  companies	
  
§  Range	
  of	
  customer,	
  enterprise	
  and	
  embedded	
  devices	
  and	
  

sensors	
  from	
  a	
  variety	
  of	
  manufactures	
  to	
  securely	
  and	
  
seamlessly	
  interact	
  with	
  one	
  another	
  

§  +100	
  companies,	
  11	
  academic/nonprofit	
  centers	
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OCF	
  specification	
  –	
  IoT	
  Scope	
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Smart home sensors 
-  Smart Home 
-  Device management 
-  Messaging 
-  Discovery 
-  Security 
-  WiFi/BL/Zigbee 

Control of things 
Context aware 

Machine learning 
Security 

Message exchange between 
devices 



OCF	
  specification	
  -­‐	
  interoperability	
  

§  Heterogeneous	
  things	
  
§  Full	
  interoperability	
  from	
  the	
  connectivity	
  layer	
  up	
  to	
  the	
  service	
  layer	
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OCT	
  specification	
  -­‐	
  definition	
  

§  Defining	
  resources	
  of	
  things	
  and	
  its	
  property	
  
§  Defining	
  functions/operations	
  of	
  things	
  
§  Characteristics	
  

§  Simple	
  resource	
  model	
  
§  Minimize	
  CPU	
  load,	
  memory	
  impacts,	
  traffic	
  and	
  bandwidth	
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OCF	
  specification	
  -­‐	
  etc	
  

§  Free	
  license	
  which	
  covers	
  both	
  code	
  and	
  standard	
  
§  Standards	
  and	
  open	
  source	
  to	
  allow	
  flexibility	
  creating	
  

solutions	
  

§  Certification	
  and	
  logo	
  program	
  
§  Guarantee	
  all	
  devices	
  work	
  together	
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IoT	
  companies	
  ranking	
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Intel	
  for	
  IoT	
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§  Intel	
  is	
  chip	
  company.	
  How	
  they	
  are	
  related	
  to	
  IoT?	
  
§  Most	
  of	
  devices	
  use	
  CPU	
  
§  Car,	
  Home	
  automation	
  controller,	
  Smartphone	
  

§  Develop	
  new	
  chipset	
  families	
  
§  New	
  services,	
  devices	
  and	
  connections	
  

§  Low	
  power,	
  high	
  computation	
  availability	
  

§  Interoperability	
  to	
  other	
  devices	
  

§  Develop	
  platform	
  
§  Co-­‐found	
  Open	
  Connectivity	
  Forum	
  

Interact with INTEL architecture 



Samsung	
  for	
  IoT	
  

§  What	
  is	
  Samsung	
  products?	
  
§  Smartphone,	
  appliances,	
  home	
  automations,	
  entertainment	
  

§  Connect	
  100%	
  Samsung	
  devices	
  by	
  2020	
  
§  Interoperability	
  to	
  other	
  devices:	
  OCF	
  

§  Spread	
  power	
  to	
  things	
  
§  Artik:	
  programmable	
  platform	
  	
  

§  Samsung	
  open	
  source	
  tools	
  for	
  IoT	
  (SAMI)	
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Google	
  for	
  IoT	
  

§  What	
  is	
  power	
  of	
  google?	
  
§  Machine	
  learning,	
  infrastructure,	
  cloud-­‐computing,	
  operating	
  system	
  

(Andriod)	
  

§  Brillo	
  OS	
  for	
  IoT	
  
§  The	
  connected	
  OS	
  could	
  be	
  used	
  on	
  everything	
  from	
  major	
  smart	
  

home	
  appliances	
  such	
  as	
  refrigerators,	
  TV	
  to	
  smaller	
  tech	
  such	
  as	
  
garden	
  monitor,	
  light	
  bulb,	
  door	
  locks	
  and	
  sensors	
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OCF	
  specification	
  –	
  IoT	
  Scope	
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Intel, Samsung, 
Qualcomm 

Google 



IBM	
  for	
  IoT	
  

§  Data	
  analysis	
  
§  Billions	
  of	
  devices,	
  but	
  90%	
  of	
  generated	
  data	
  will	
  go	
  unused	
  

§  BlueMix	
  
§  Provide	
  API	
  for	
  App	
  developments	
  
§  Apps	
  upload	
  data	
  to	
  IBM	
  cloud	
  and	
  analyze	
  the	
  data	
  
§  Provide	
  monitoring	
  API	
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Amazon	
  for	
  IoT	
  

§  Cloud	
  computing:	
  Amazon	
  prime,	
  music	
  and	
  shopping	
  
§  Shoppers:	
  amazon	
  prime	
  members	
  

§  Create	
  Smart	
  things:	
  Echo,	
  Fire	
  TV,	
  Dash	
  

§  Securely	
  connect	
  devices:	
  AWS	
  platform	
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Top	
  10	
  companies	
  (2015	
  March)	
  
Company Specialty Moto Achievements 
Intel Chips The IoT Engines Intel IoT platform that helps 

companies to test, deploy and 
secure connected devices 

Samsung Chips/
Appliances 

Internet Of Things is 
Internet of Everything 

90% devices IoT ready by 2017 
and 100% by 2020 

Google Software IoT from A to Z Creating a complete network of 
interoperable ioT devices and  
ensure security: Google cloud 
platform, Brillo IoT OS, Nest 

IBM Cloud Big data analytics in IoT Data analytics and cognitive 
computing 

Amazon Product IoT starts with SmartHomes Fire sticks, TV, Dash, Echo / real 
time data streaming analyzer 
Kinesis 
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Top	
  10	
  companies	
  (2015	
  March)	
  
Company Specialty Moto Achievements 
Microsoft Software Windows 10 for IoT,  Convince retail, healthcare, 

manufacturing and automotive to 
embed Windows in their devices 

ARM Chips All devices need to use 
ARM processors 

ARM Cordio, ARM Cortex-M 

CISCO Network There is No IoT without 
security 

Nothing new here just that given 
Cisco’s specific: exceptional 
reliability and security 

Qualcomm Chips Connecting Internet of 
Everything 

Qualcomm reaches $1 billion 
revenue  in 2014 on IoT chipsets: 
SmartCities, Smarthones, 
wearable tech etc. 
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Summary	
  

§  Two	
  different	
  directions	
  
§  Collaboration	
  for	
  interoperability	
  
§  Concentrate	
  their	
  effort	
  to	
  lead	
  IoT	
  market	
  

§  Any	
  chance	
  that	
  Startups	
  for	
  IoT?	
  
§  Yes,	
  IoT	
  still	
  needs	
  creative	
  service	
  and	
  devices	
  
§  OCF’s	
  framework	
  is	
  tools	
  for	
  development	
  not	
  for	
  users	
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Startups	
  for	
  IoT	
  

www.cio.com – the top 10 hottest IoT startups 20 

Company What are they doing? 
Adhere Provide a connected pill bottle that ensures patients take their 

medications 
Chui Combine facial recognition with advanced computer vision and 

machine learning techniques to turn faces into “universal keys”. 
The world’s most intelligent doorbell 

Enlighted Provide smart lighting system on building, house and restaurants. 
Worker comfort and productivity 

Heapsylon Touch clothes into computers. Their socks are infused with textile 
pressure sensors and paired with proprietary electronics. Not only 
detect problems, but go well beyond that to track cadence, foot 
landing technique etc.  

Humavox Create technologies to wirelessly power IoT by using radio 
frequencies, thus eliminating the need for wired.  



Startups	
  for	
  IoT	
  

www.cio.com – the top 10 hottest IoT startups 21 

Company What are they doing? 
Neura Their goal is to become the glue connecting the IoT by developing 

an open platform that bridges objects, locations, people and the 
Web.  

Revolv Unified control of your smart home via a Smartphone or tablet 
app 

TempoIQ Provide a cloud-based sensor data analytics backend for IoT and 
M2M 

Theatro Provide small Wi-Fi based wearable devices intended for indoor 
communications within the enterprise 

PubNub Provide a global real-time network that solves the problems of 
large-scale IoT connectivity in the wild, enabling IoT providers to 
focus on their core business 



Conclusions	
  

§  Big	
  money	
  market	
  
§  Interoperability,	
  standardization,	
  specification	
  is	
  really	
  

necessary	
  
§  Machine	
  learning,	
  sensors,	
  communications,	
  services	
  are	
  

essential	
  in	
  IoT	
  
§  Startups	
  develops	
  brilliant	
  products,	
  but	
  their	
  

interoperability	
  is	
  not	
  yet	
  solved	
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