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Introduction

* Development of IoE Network Architecture in Hyper-connected loE

environment
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Requirements & Principles

Real-time

ICN-
networking

loE world

Global & Scalable

Fog/Edge
computing

ICN based communication for Inter-networking
\J

Applied Fog concept to Edge network as domain network
\J

Domain specific networking structure

Name and Information centric Mobility Support

\J
IP core network consideration
\J

Global Testbed
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Considerations for IoE =

New Consumer

* Multiple producers model
e Differ from common ICN model
e Differ from common consumer O

* Cloud, data server, etc. 5 [ @ D
* Producers can move out commonly producer Conventional
* Moving producers enabled with People, Car, etc.

 Various loE service domains
* Smart building, home, city, etc.
* Pre-process Information

* Information flow according to service domains
* Non-cache, analyzed information, information push, etc.
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Intelligent IoE Information Platform

p Domain Network AN

* A novel Domain networking / NRS | °y ;mantesole
architecture

* ICN based communication
* CICN based Implementation
* NRS interworking with CICN
* Fog/Edge computing concept
* Define of specific purpose nodes

e Networking, Information
analysis, gateway node

* Intelligence ,
NN : Networking Node

o Intelligent Information analysis M ____—m =9 & IN :Information Node

- Connectivity support | cR : Content Router
- Relay Interest / CO CG : Content Gateway
- Network Provider NRS: Name Resolution Service
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- Intelligent Information process
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e Applying ML
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Communication Scenario
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Producer Mobility support with NRS
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Intelligent Information process

* |oE data preprocessing
* Classification of IoE information types (application types)
 Classification of Content Object by Deep learning (CNN and RNN)

* Applying cache strategies

* E.g., mission critical information must be push to Cloud or consumer directly without
cache

* Interest analysis
* Developing name filter for caching policy

* Applying cache strategies
* Prefetching Information
* Decision of Cache rules



ETRI

g HASMATHA

Electronics and Telecommunications Research Institute

Development as Proof of concept

* Mobile Crowd Sensing

Map i Line Chart

Generation fieliihome/pc/Desktop/node_modules/chart js/samples/chartsline/basic htmi

3rd Hum.

sensot location1 '

H E sensorat loc. 2

* smart phone

Content Routeras
Information Node

data
aggregation
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loc. 3

sensoratloc. 4 ,
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BLE

temp. , humidity
Sensors

arduino raspberry pi(CCNx)
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Development as Proof of concept

* Information prefetchin

CCNXx Interest
(Request sensor info)

Raspberry Pi 3 +

e Result

DHT22 sensor

(Provide sensor info) Networking

Node

Prefetching off

ipfo)

5 oor B

er* 9

Name: |ccnx:/CloE/hello Count: 10000 Interval(ms): 1 Go!
Ping test...
Cancel

1400 bytes from ccnx:/CloE/hello/6bBD4567/1400/010053: time= 685059 us -
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010054: time= 683979 us

682866 us

681729 us

668422 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/01006! 667364 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/01007 666212 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/01007 665101 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/01007: 657132 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/01007 658323 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/01008 694286 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/01008 693194 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/01008: 692163 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/01008. 691042 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/01008 689996 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/01008. 688955 us

1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010086: time= 687852 us.
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010087: time= 686806 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010088: time= 685696 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010091: time= 682409 us.
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010099: time= 673333 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010100: time= 672258 us

sent- 10000 recenec s st M @ |[ETF-99 Prague,

Lzec

Prefetching on

iPing GUI
Name: ccnx:/CloE/hello Count: 10000 Interval(ms): |1 Go!
Ping test finished
Cancel

1400 bytes From ccnx:/CIOE/Nello/6b8ba567/1400/070079: time=
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010080: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010081: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010082:
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010083: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010084: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010085: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010086:
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010087: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010088: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010089: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010090: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010091: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010092: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010093: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010094: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010095: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010096: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010097: ti
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010098: ti 39869 us
1400 bytes from ccnx:/CloE/hello/6b8b4567/1400/010099: 78621 us
1400 bytes from ccnxi/CIoE/hello/GbBb4567/1 400/010100: time= 77565 us

12123 us
11623 us
10579 us
10978 us
11299 us
11337 us
11653 us
12039 us
13068 us
12040 us
12171us
11101 us
46174 us
45132us
44099 us
43050 us
42000 us
40955 us

-] kR&pﬂL‘lbLle 10000 : AvgDelay 14759 us

11747 us -

User
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NRS Development

Registration/Update

e Register (name)
HIZES s Update (name, name)

P 1OV T S —

Content Object Register/Update success

Lookup for name

Interest packet Request (name)

o O B

Content Object Response (name)
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Ongoing works

* Extending CICN implementations
* Develop NRS for supporting producer mobility, replica server, etc.
* Applying ML on
* Cacherules
* Prefetching Interest strategy

* Applying Fog architecture
* Develop information-centric intelligent computing nodes

* Develop a IoE service
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Summary — Information Flow concept AR

Physical sensors Centralized Cloud Service domains
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Information
(3)

Processing Information
Meaningful data

Deep analysis

Common knowledge

Sensing data
single unit data
Time series data
Comman value

Applying Knowledge
 Dedicated knowledge for a specific
SErvice
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Questions/Comments?
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