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Fact sheet

e STREP - FP7 224332
* 1/9/2008 - 31/8/2011

e Coordination: Prof. Roberto Baldoni

e http://www.sm4all-project.eu/
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SM4AII goals

Home automation today:

* many incompatible
solutions.

e [imited choices
« complex setup

* predefined
functionalities
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SM4AIl goals

A vision on the future:

 widespread interoperability
* a lot of devices
» complex services

* simple installation and automatic
configuration

* cheap systems
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SMA4AIl goals

The project objective:

provide a new software infrastructure for complex
service provisioning in a home automation
scenario where the user is at the center of the
stage
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Possible usage scenarios

e Bob comes back at home and decides to wat
a movie.

* The system tries to fulfill

this goal:

 dims the lights in the
living room;

e turns on the TV set;

* shows to Bob’s the list of titles available in the
media server;

* allows incoming calls only from Bob's
girlfriend number.
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Possible usage scenarios 'z,

 Chuck is a disabled person and Alice is his nurse

e Chuck wants to have a
relaxing bath.

 He instructs the system
through his BCI unit.

* The system prepares the bath
following his preferences
(room temperature, water temperature, etc.).

* When the environment is ready the system alerts
Alice (currently in the kitchen) that Chuck must be
moved from the bedroom to the bathroom.
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Technological challenges

* Devices using different technologies
» interoperability through a SOA approach

* Support many devices and multiple users
» scalability, reliability and concurrency issues

 Offer complex functionalities

» semantic-based service composition and
orchestration

e Allow interaction with users with different
abilities
» multiple Ul: web, touchscreen, BCl, etc.
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Architecture

Ul managementI\
User preferences User Layer
Synthesis
Service repository}—» Composition Layer
Context-awareness
Devices & sensors Pervasive Layer
Internetworking}/

Event distribution
Security subsystem
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Service
repository

ZlgBee
Discovery

Communication
Technology

New Tech
Discovery

Proxies
Container (OSGi)

D1 Proxy

D2 Proxy

DN Proxy

Pgrvasive Controller (UPnP)
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Pervasive layer
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communication
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(Bluetooth, KNX, etc.)
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User layer

e Standard web interface

| light Ktchen | | Mp3 Player-Off

[ TuRNOFF | [ TURNOFF

] TU.RNOFF J

! ;

Light Bedrooms | We Yes

N di PagaSamon | | Curtain
[ Turnorr | [ cHeck | [ close

| [ TURN OFF |

FimUbtrary | | PatyMode -0

\

n moge | Skeep Function |
[ vew | [ tumwon | [ ewo | [ smsr |
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User layer

* Brain Computer Interface (BCl)
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User layer

Apache Tomcat

Axis2 m

] . Partial order
ser statistics manager

AlUP XML
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Composition layer

goals from automated goals
user interface

Rule engine

. Context
Synthesis D
management

synthetized
plans

Service
repository

Orchestration

service invocations service descriptions data from sensors,
devices, appliances, etc.




00000000000 Q0OGOCGOGIOGIOGIOGIOGIODS

Current status

e Software prototype

* Ongoing implementation and testing of the
various software components

* Planned integration camps

e Simulation-based eval. on real disabled users

 Showcase next summer in “Casa Agevole” FSL
e Research challenges:

e Concurrency management

e Failure detection
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Deadlocks, starvation, etc.
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* Databases
e Distributed systems
e The dining philosophers

e The driving philosophers
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Concurrency management

Peculiar characteristics of our scenario:
* Different resources have different usage patterns

 Exogenous factors impact resource availability/status

What we look for:

* An adequate formalization of concurrency in the
specific scenario.

e New algorithms able to adapt with respect to
continuously changing conditions.
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Failure detection

A fault on a device can lead to possibly severe
errors in the system.

* Inconsistency between the real environmental
status and its representation within the system.

Devices have different self-diagnosis capabilities:
* Modern TV set = full self diagnostics

 Old-style lamp with automated KNX swicth =
no diagnostics

700000000000 0000000000

Failure detection

Goal: “Turn on main lamp in the bedroom”

KNX enabled
lamp

O_[Q, B
Turn on J
(KNX)

Lamp is on
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Failure detection

Goal: “Turn on main lamp in the bedroom”

*DEAD*
KNX enabled
lamp

Turn on ‘ Lamp is on
(KNX)

€ Turn on
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Failure detection

Exploit multiple device to discover

Inconsistent states G .
omething

is not working
*DEAD* properly...
KNX enabled
lamp

LN

Internal
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Failure detection

How to break symmetry ¢¢?

Something
is not working
roperly...
KNX enabled Propery
lamp

L LT

*DEAD* . / state
Light sensor
} [% B
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Failure detection

What we look for:

e A characterization of faults for our scenario.
e A characterization of inconsistent states.

* A theory that defines which faults can be
detected in which situation.

* Techniques to track down the source of the
problem.




