Smart Buildings

the Smart International Hellenic University proje

[~ 7 h Snhart Grid _

. }f\'g INTERNATIONAL
B v = HELLENIC

¢ A ! 1 MSC < ! 2 UNIVERSITY

Research Assistant, Smart IHU prOJect

ACM Student Chaptekuth, Chair




Ay €7

An' B Ao

Ars o0~ <a
L N
Middleware
Applications

1 Monitoring, Rules
[ Semantics

Ar g << A _ " Cw



Af hoovo s ¢

AN © K ‘ A h \ ] ~
(Ambient Intelligence)

N

<

K AW 7

_ _ SMart Grid © ~

- A



Alnternet Of Things

[BA_ " ¢ 8 >8 Ah L ° I'ntérnevw 5 1 B >W
A]- - s g Ny ) \ ~ 1 p I |
(Web Services In Ambient Intelllgence)
[NV T AT T s T T e s
AUbiquitous/ Pervasive Computing
[|3‘ h N h [ ¥ ’ q““’"<<""“"y‘5_“/\C W
- h A v J T, > h

ASemantic Web + Web ServicesSemantic Web
Services



<Web Seérvices. A
>ALW

N

r

A Y

B

> h
< < -
h

s KT < “Web h>

)

r

A4

1

>

Sémantic Web &

Arl’ ¢ h RO h *
(I‘ 11 t N~ J t h
] h * ! Il " h
Arl /\ ~ - ~ ) I N I ) ~
Services
Arl o h " Y 1 > h
o oh v
Av = " ' highlevels , h
J’ “ h € A Z 1

4

B 1

h

> 1

A4

A

n.

1

)

n

p——



Al ¢ K W
[r‘l_B'v‘JBI/\" ]
[ Platformdependent
[ Local Access

AMiddleware
[ Semantics
[ Web Services

A Applications
[ Platformindependence
[ Universal, Remote Acce

[ Algorithms, Planning,
Rules, Agents

Devices
Various Platforms, Protocols

Middleware
Exposes Data

Intelligent Application Composition
Al Planning



APlugwise &m
[ 50 Circlesbtealths i W
1 Power Sensors/Actuators
[ ZigBeeVlesh Network oo OG5S



APrisma

[ 20 Quaxes

1 Multisensors
1 Temperature
1 Humidity
1 Luminance
[ Embedded Programming

[ ZigBedMesh or Star
Network




ACurrentCost
[ 3 Clampers

11 PowerSensors

[ RF transmission




BP 1. (. eaww s 0o

AZ-Wave

' Smoke Detection
[ Motion Detection
' Environmental Sensors _© ¢ \ ST
- COZ Alr Sensors Y - I -

[ Alarms*
[ Door/Window Sensors* & -

*to be purchased | By







B. Middleware

ASoftware and Hardware Services

AWSDL standard
[ Syntactic interoperability
[ Universaremote access
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StavropoulosT. G.Gottis K.,Vrakas D., &VIahavas|. (2013)aWESoMEA web service
middleware for ambient intelligenc&xpert Systems with Applications.



A Middleware Web Useinterface

Plug Servic

Manipulates the network of Smart Plug Sensor-Actuators, which are able
to switch appliances ON or OFF, get their status, and their Power
Consumption in Watts.
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WSDL

aWESOME J%&* Testr

AlddlewarE

Sensor B

WEB SERVICES Manipulates the network of Sensor Boards (Multisensors), which measure

Temperature, Humidity and Luminance levels.

WSDL
Welcome to the homepage of aWESOME Latest News ] e
aWESOME is a Web Service middleware designed for Ambient Intelligence. aWESOME incorporates New
Services and re-engineered device drivers for smart devices (i.e. Sensors and Actuators) to expose February 10th, 2012
data and functions in a universal, platform-independent way. )
Fisrt edition of the aWESOME . 0
homepage including info and Smart Clamper Service

aWESOME is part of the Ambient Intelligence project Smart IHU, which aims comfort, Quality of Life
links to endpoints (WSDLs and

Testers)

and energy savings at the International Hellenic University. Manipulates the Smart Clamper sensors, which measure the Power

Consumption of main power supplies (i.e. the Data Center and Buildings).
aWESOME is developed by members of the LPIS research group, Thanos G. Stavropoulos, Phd student Created By

wrgics WSDL
supervised by Dimitris Vrakas, lecturer. =
Thanos G. Stavropoulos
supervised by Dimitris Vrakas Tester
For each Service, a Web Service Description Language (WSDL) file and a Tester are provided. The %
WSDL file can be used to build custom software clients and the tester is a web GUI for manually Useful Links =
invoking the services. LPIS Research Group
The Smart IHU Project Cie imera

@ IHU R&D
Smart Plug Service i i 3
Smari UJg dErVICE RS Manipulates a simple webcam that detects movement.
Manipulates the network of Smart Plug Sensor-Actuators, which are able @ IHU Sci T hool

WSDL
to switch appliances ON or OFF, get their status, and their Power
Consumption in Watts. Tester
WSDL
Tester
ITS
Manipulates the IT infrastructure by turning terminals off (restart, sleep,
Sensor Board Service

hibernate) or on (using a Wake-On-Lan implementation). Also returns the
CPU Usage percentage of this server.

WSDL

Manipulates the network of Sensor Boards (Multisensors), which measure
Temperature, Humidity and Luminance levels.
WSDL

| | Tester
Test;:r 3 —_—




Service Discovery
Broker

Application
Layer

Algorithms

’g\\Provision

Tlnvocation

Smart
Plug
Services

Integration
Layer
Driver

Sensor
Board
Services

Sensor
Board
Driver

-

Clamper
Services

Smart
Clamper
Driver

Z-Wave IT Other
Services Services Services

Driver

Hardware
Layer

- n = n = [ n =
il LS 1§ bl
Smart Sensor Smart Z-Wave




C. Applications
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Desktop ApplicationDEALISM

AMonitoring
AManagement
AWSDL Client

Lights Usage

Usage (kwh)

Current Usage:0,000 W
Total Usage:0,000 kWh
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StavropoulosT \Vrakas D.,Arvanitidis A., &Vlahavasl. (2011). A system for energy savings
in an ambient intelligence environmenhformation and Communication on Technology for
the Fight against Global Warmin@02109.






