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Background (1)
O Water me please...




Background (2)

1 Aworld in which things are smart and connected to the Internet
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Background (3) @
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d Smart enough, but how to be connected

Digi International.

200030030

DESCRIPTION

It's the main Arduino board
currently in production. This
board is used by designers,
artists, architects and more to
do creative rapid prototyping
with electronics. More details on

the Arduino community site

BUY

Buy it here

http: //www.ladyada.net/make/eshield/




Issues in IoT Realization (1) ®
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O Ambiguity of loT
® [ts Beginning Stage
® Debate of related technologies
» M2M, M2C, WSN, RFID and etc.
® Lack of Standards

0 Thingto-Thing

® End-to-End Communication
® Cooperation between Things

1 Heterogenelty

® Different Hardware, Different OS, Different Protocol, Different Network
Connectivity, Different Identifier, Different ...
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Issues in IoT Realization (2)

AAAAAA

O Why Heterogeneity?

WSN/M2M

Everything is fine in
its closed domain

Needs Openness for the
collaboration of things




Issues in IoT Realization (3) ®
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 loT Data Platform
® Sensors feed their data and applications mash up the data
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Agent-Based Approach (1)

O Aradioactivity sensor in 4gBee VSN can notify alarmto a speaker
device in IP network?

IP Network

----- : Agent Wapping <«—: Agent-to-Agent & : Agent

4 How about Agent?
® Agent delegates for its corresponding device(thing)
® Hide the heterogeneity of things
® Maps all things to virtual entity that can cooperate with each other




Agent-Based Approach (2) @
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1 How to hide the heterogeneity of Things
® Agent has to hold all code within itself?
® Nobody can model every feature and situation of real world
® Too "Fat” Agent
® What if new devices or network technology are came up after
deployment?
1 Behavior Delegation

® Agent is responsible only for basic tasks such as communication, ID
management, and data manipulation

® With the Design pattern, agent’s functional parts can be separated and
delegated to outer part
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Agent-Based Approach (3)

1 Silo is an Agent Engine
® Constructed on Spring Framework
® Delegate any kind of physical and virtual entity

Behavior Description

Dynamic assembly

- on start
& @8 o
: e Directive Behavior
report JSONReport JSONReport
A sense RadioSense
Directive Call
PeerReport

@ Information Bus >

. Behaviors

Silo
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1Silo: A Service Platform for IoT (1)

1 Silo Engine + Application Specific Gdes
® Directive + Behavior for mapping devices to agents
® Management Console
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1Silo: A Service Platform for IoT (2)

1 Developed Devices with Arduino

® Various sensors and actuators
® Support WiFi, IP, ZigBee Network
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1Silo: A Service Platform for IoT (3)
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1Silo: A Service Platform for IoT (4)
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1Silo: A Service Platform for IoT (6)

1 llaboration of devices having different networks, protocols,

Identifiers and hardware.
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Conclusion and Future Work ®
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L loT Realization

® IoT could be the mainstream of future ICT, but IoT realization is would
be a long and winding road

® Heterogeneity is the Diablo in IoT realization

1 Agent-based approach

® Can handle the heterogeneity issue effectively
® Not Silver bullet, but it could be an off-the-shelf method

4 Proof of Gncept

® The project has just begun ten months ago

® Currently, Silo is under Refactoring
» Limit of Strategy pattern for diverse behavior
» Behavior replacement on runtime
» Semantic Directive for intelligent behaviors
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