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History of Projects and Systems
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Live E! Project (2005~) :hhil
-- Goals and Objectives -- EEENE .

 To establish an infrastructure of
Environmental information of the Earth

 Main activities - o
— Design and implement a data sharing platform Ff‘_, - —
— Setup weather stations (at schools)
— Provide those data for multiple purposes/businesses.

« Current status
— 100 sensors are deployed.
— 10 data servers are operated.




Green University of Tokyo Project (2008~2010)
-- Goals and Objectives --

 To make a standard protocol for energy-aware
facility networking.

— Energy-saving by ICT X Popularization

> Standard >> Mass-production >>Popularization>> Total Energy Saving >

« Main activities
— Interoperable system design and implementation.
— Testbed operation on EngBldg2., Univ. of Tokyo.
— Trial for energy reduction.
— Protocol standardization activity
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How Live E! system Is working.
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Live E! System Architecture
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Live E! Sensor Deployment Status
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Live E! Internet Weather Station

Weather Station
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Live E! Server Network
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Live E! Multi-Domain Sensor Systems
over the Internet

1. Organization A, B, C
2. Server deployment

/ Link configuration OrganlzatIOH A Userin Org. C

API

3. Management signals
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4. Request from user Live E! server
(search/read)
—
5. lterative search O, Request
lookup request: =P @
lookup response: —jp % AP



(1) Sensor system setup by organization

Organization A
API

Live E! server
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(2) Networking of multi-organizations
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(3) Sensor search

Sensor in Sydney
Organlzatlon A Current data

—
API
Searching servers
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(4) Data retrieval
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Data transfer from the server



Live E! Multi-Domain Sensor Systems
over the Internet

1. Organization A, B, C
2. Server deployment

/ Link configuration OrganlzatIOH A Userin Org. C

API

3. Management signals

©) /C>
Live E! server A?-\@\ Live E! server

2 33 kK\ProfiI@e) ¥ Iﬁkp

Organization B Sensor Organization C

4. Request from user Live E! server
(search/read)
—
5. lterative search O, Request
lookup request: =P @
lookup response: —jp % AP



Table of Contents

Introduction of Projects

— Live E! Project

— Green University of Tokyo Project (GUTP)

Problems on GU

Summary

P

_Ive E! System Design and Operation

estbed Operation

~acllity Information Access Protocol



Application to Energy-Aware
Faclility Networking
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Prototype operation in Univ. of Tokyo

Power: 850 points
HVAC: 650 points
Lights: 40 points

Total: 1600 points
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|dentified problems on the system

« Data Access Level
— Storage access (Large-delay or Timeout)

 Semantic Level
— Description format of data points
— Expression format of values
— Sequential differences



<< Data Access Level >>

Pitfall in Remote Procedure Call (RPC)-based Designs

Small Dataset

getData(...):

\ Database

Request
<y

Response

qetArchiveData(...)I?a ase

Request
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<< Semantic Level (1/3) >>
Description of the same room by different operators

A dmimistrator Point

CiMX 102B1==##E -1 EHESTHE

Panasonic 10F; TIGTHZEEE == 102B1 — /REyE

Yokogawa |102BLTUSHHSTE=E5:0T

Yamatake 10F; TUEEHZE= ;B (1)

PEW FH =R E NS

All of the points were associated to the room 102B1.
But, the description syntax were quite different.



<< Semantic Level (2/3) >>
Expression of data by different systems

Expression manner is not generalized.

Administrator Point Time
Yokogawa |91A4ESITEE=OAS-({ARS 2 [{gigf'[‘éu

Yokogawa |91BI1=EE= 0 A -T{ARS quﬂtsu

Ubite 34 231385550 BE [ -638H BTy
q 10:48:01

Ubiteq  |3P% #ésFeiiamal BrF-8388 | 2000

Yamatake |EHP-B-8 Efn{ARS !

Yokogawa uses true/false to describe the status.
Ubiteq uses T/F, and Yamatake uses “3&&g5"/"{Z1t".



<< Semantic Level (3/3) >>
Different types of data sequences for "energy usage”

2.8 45880 -
—
2.4 -
5 angmn |- —
2.2 -ma —
m 45856 - —
2.0 - a —
L L 45354 —
18 —
1.6 s agaz —
—
1.4 5 45850 - —
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127 - 45848 |- —
| = ot
10 b
45846 - —
0.8 - m —
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% R i 95842 - —
o b e [ — P
T T o I—
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0.2 =
—
oo e e e e e e et g . P . . . . . . I
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- == 2009-04-20
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CMX  |L3-1EAEIT8 THkEstiE et 0.8 Yamatake |EHP-B-SSBHEHE 113059 45862
Summary of 10min; Summary from the initial setup;
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5
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o545 . . . . . . . . . . . , . 1925 . .
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Summary from the initial setup; Summary from the initial setup;
Measure by 0.01kWh Measure by 0.01kWh
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Faclility Information Access Protocol
(FIAP)
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Architecture
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Protocols and Use Cases
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Currently Untouched Items in FIAP

« Semantics definitions and management
— How to define semantic space.
— How to bind data points to semantic space.

« Security
— Access control
— Mutual exclusion
— Encryption

 Lightweight-ness (assuming 6LoWPAN)



FIAP Current Status

« Standardization activity

— Discussion in ASHRAE, BACnet people
« XML Working Group

* Prototyping
— Reference codes are already working.
— FIAP protocol stack
— Sample Storage, sample GWs, sample APPs



Table of Contents

Introduction of Projects
— Live E! Project
— Green University of Tokyo Project (GUTP)

_Ive E! System Design and Operation
Problems on GUTP Testbed Operation
~acllity Information Access Protocol
Summary




Summary

* Introduction of Projects
— Live E! Project
— Green University of Tokyo Project (GUTP)

* Live E! Distributed Sensor Database

 Facility Information Access Protocol

— Based on Live E! protocol

— Discussion with ASHRAE — BACnet WG
for standardization



