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プレゼンター
プレゼンテーションのノート
Roles and challenges of software in pervasive computing – and in smart homes


STRUCTURE

Generality about iCasa

Detalls

Expected exercises




ICASA

A software environment for the development, deployment,
configuration, execution of pervasive applications:

e Simplifying these tasks

Autonomic
deployment [

High-level
feedback

R i e — Configuration facilities
Autonomic execution




ICASA OVERVIEW

Eclipse-based environment Configuration/administration

Deployment Synchronization

Dynamic |
Pervasive app D D D ‘

Runtime environment
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ICASA RUNTIME

The runtime is made of several frameworks:

e RoSe (resource integration) —
* iPOJO (development model)

* Wisdom (web server)

e Context management

e HMI management

Dynamic
Autonomic

—

RoSe & Wisdom & context
IPOJO
Apache Felix OSGi



プレゼンター
プレゼンテーションのノート
Separation of concern
Created by PhD students


[POJO

A service-oriented component model:

* Required and provided services (specifications)
* Dependencies resolved at runtime

* Re-assessed at every context modification

e Built-in runtime architecture

?

——>  Runtime Architecture ’(—

Monitoring I 1 Adaptation

Open Source (Apache) v LV
. oo 1




[POJO

A service-oriented component model with self-
adaptation features.

Administration APIs

—6@ Required
Component g Services

Provided ()-@—
. Services O’O_

Execution machine




[POJO - ILLUSTRATION




WEB-BASED CONFIGURATION /TEST

Represents the environment, including a map of the house

 Full control over time, devices, zone, simulated persons
e Mixes simulated and real devices

* Synchronized

* Extensible




CURRENT WORK

Better context

e More than “just devices”
* Abstract services
* In line with application needs
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ECLIPSE ENVIRONMENT

Toolbox integrated as an Eclipse plug in

e How to install it ?

* How to use it ?

SeleCt _— . iPojo Project

=+ iPOJQ Environment
= Java

= Mawven

=+ Oomph

= Tasks
=+ XML
= Examples

= Plug-in Development

&
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http://self-star.imag.fr/?page_id=243

ECLIPSE ENVIRONMENT

Use it to describe your iPOJO component

1% IPOJO Metadata Editor 23 E} HelloJapan [J] ServiceProvidedContractjava [J] ServiceRequiredContractjava = 0
Component Type Definition
Bundle Component Types List Component Details
Bundle component type definition, details are editable Set the description of the selected companent.
on the right -
Component Name | MyFirstComponent |
1% MyFirstCornponent Add
~ Provided Services Specifications
Delete Set the interfaces of the selected component.
org.service.ServiceProvided Contract Add
Edit
Delete

~ Required Services
Set the service dependencies of the selected compenent

Id Cardinality Type Add
serviceRequired 1.1 org.service. ServiceRequiredContract it
servicePrime 0.1 org.service.ServiceRequiredContractPrime

Delete

Services that your - s

Set the properties of the selected component.

COmF’Onent requn.es Name Field Type Value s

Edit

to work

Component Lifecycle Callbacks
Set Component lifecycle callbacks of selected component.

Component Type Implementation
Set or generate the component type implementation class.

Implementation Class | ‘Browse | Clear

Component Types Definition | Components Configuration | XML (Read Only)




ECLIPSE ENVIRONMENT

Generates the implementation class:

e [t will be the place where you code your

application/service.

B iPOUC Metadata Editor 11 | g Hellolapan

Compenent Type Definition

Bundle Companent Types List
Eundle

details sre edi,

e cled

nig
& MyFirstCompanant hota

- Implementation Class

= Validate Implementation Class.

= Synch |

= Required Services

16 vervice degendencies o

1d Cardinslity Type

+ Component Properties

Hame Field Type Vslue

Component Lifecycle Callbacks
of selected component

imvalicate

Companent Type Imphementation

generate the co

Companent Types Defintion | Companents Conhguiation | XML (Resd Cnly)

B[O 4 PO Metadats bditor 1 | g Hellalapan

Componant Typa Dafinition

Bundle Companent Types st Comnanent Detalls
Eundl ition, d @ Mew Jave Class =
on |

type o

va Class

3 MyFistComganent
Create a new Java class.

Add Sourcefolder. | Hellalapan/sre Browse...
Edit Package: T orgjprhetic | Erawse...
Delete (JEnclasing type B
Mame: yFirstCempenentPOUOImplementation
PP Modifiers: ® public () package E
[ sbstract [1finsd
£dit I
Supercls Browse...
Delete Interfaces: P
add :
Which methae stubs wauld you fike to create?
Edit [ public static veid rmaniStringl] args)
free [ Constructors fom superclass
[ Inherited abstract methads
Do yau want tn add camments? (Configure templates and default valtie here)
[ Generate comments

Campanent Types Definition | Companents Configuration | XML (Read Gnly)

te

Browse

Edit

Dielete

Edit

Delete

Clear




ECLIPSE ENVIRONMENT

4% iPOJO Metadata Editor 53 Hel F = 8
Component Type Definition
Bundle Component Types List Component Details
Bundle component type definition, details are editable Set the description of the selected component,
on the right -
Component Name | MyFirstComponent |
1% MyFirstComponent Add
~ Provided Services Specifications
Delete Set the interfaces of the selected component,
org.service. ServiceProvidedContract Add
Edit
Delete

~ Required Services
Set the service dependencies of the selected component

POJO Id Cardinality Type Add

serviceRequired 1.1 org.service ServiceRequiredContract Edit
IMPL servicePrime 0.1 org.service.ServiceRequired ContractPrime
Delete
~ Component Properties
Set the properties of the selected component,
MName Field Type Value Add
Edit
Delete

Component Lifecycle Callbacks
Set Component lifecycle callbacks of selected component.

[ Type Impl ion

Set or generate the component type implementation class.

Implementation Class | org.jpn.hello.MyFirstComponentPOJQlmpl | Browse | | Clear

Component Types Definition | Components Configuration | XML (Read Only)




ECLIPSE ENVIRONMENT

Component Description

Component Java Class expect
description contains that some field or
references to field, method are
method of the managed by the
corresponding java component

Class

description to work
Java Class properly

Each change on the java Class or the component
description impact the other. Try to keep them
synchronized.




ECLIPSE ENVIRONMENT

1% iPOJO Metadata Editor 4 HelloJapan [3] ServiceProvidedContractjava [J] ServiceRequiredContractjava _m MyFirstComponentPOJOImpl.java &3 = 08
package org.jpn.hello;

|m

@ import org.service.ServiceProvidedContract;

public class MyFirstComponentPOJOImpl{implements ServiceProvidedContract){

servicePrime dependency *)

The dependency you described
are wrapped as regular java field in
your code. So to use them, just
manipulate these fields. The name
of the attribute must correspond to
the id of the component
dependency description section.




ECLIPSE ENVIRONMENT

Deployment feature:

e It compiles your code. Ensure
that all your file are saved.

+ It will copy the compiled o

- P J—
a5 Hellof New 5 Component Type Definition

artifact to the runtime % ..

=P Bundle component type definition, details are editable

directory. The one that you have &y oo .

& Open Type Hierarchy £% MyFirstComponent Add

indicated during the &
configuration phase of the plug B Cony s tre
in in preferences SeCtion. - Z::t:','e from Context Ctr\—:\t—Sh\ft—[;iii

Close Project
Assign Working Sets...
4 Add/Remove iPOJO Nature

Coverage As >
Run As >
Debug As >
Validate

Restore from Local History...
iCasa ¥ kdn  iCasa Bundle Deployment

Team » kg Clean Applications Directory
Compare With >
Plug-in Tools >
Configure 5
Properties Alt+Enter

Component Types Definition | Components Configuration




RUNTIME ENVIRONMENT

A dynamic interactive runtime environment:

e Folder + Configuration files on your laptop

e Use launch script to start the runtime environment

[]
(StartGateway.Sh on Unix based
[]
startGate way. bat on window S)
| ] < | icasa.teaching.distribution.with.apps - [m] x
°
« T » CePC » Data(F:) » iCasa » icasateaching.distribution.with.apps-1.2.7-SNAPSHOT » icasa.teaching.distribution.with.apps * ] Recherch.. ©
llllll
7 Accés rapide
onfi 19/12/2016 13:30 D defich
Desktop ~
£ Documents bin Dossie hiers
+ Téléchargem chameleo h jiers
=] Images conf hiers
e core
o 20 logs
| Chapitre 4 maps
preferences
Figui
rrrrrrr
mmmmmmmm scripts hiers
&3 Drophb templates iers
B chameleonbat ~ 19/12/20161329  Fichier de comma... 3Ko
@ OneDrive __| chameleon .sh 3Ke
= s [%] debugGateway.bat 1Ko
| debugGateway.sh 1Ko
¥ Réseau 1 LICENSE 1Ko
.| NOTICE Ko
=] README.txt Document texte 1Ko
[%] startGateway.bat de cof 1Ko
| startGateway.sl h 19/12/2016 1 hier SH 1Ko
| it(s)

system  oOr

The deployment action
in Eclipse Environment
copy the generated
bundle in this directory.
If the runtime
environment is started,
it continuously watch
this directory and
integrated the new
code in the execution. 1




RUNTIME ENVIRONMENT

A dynamic interactive runtime environment:

An interactive shell to understand what happens at execution time.

Usefull commands:

Ib : for list bundle - List of the bundle present in the
environment and their state

instances : list all the instances of iPOJO component present
in the environment and their states.

instance $id : print the description of a particular instance. It
shows the state of the different features of an iPOJO instance
(state of the dependency, provided services,...)

ice Implementation (@.2.8)




WEB Ul

A graphical view of the execution environment:

e Available on any web browser if the Runtime Environment is
started

e Adress : http://localhost:9000/simulator

Map of
the
house




WEB Ul

Ask the execution

environment to create

Creation of simulated devices : a new simulated
device of the specified

Choose a simulated device type type

’ ol I X
&« C | @ localhost:9000/simulatar/map/default Rl I. .
H * M [ £] x [ E 3 - - 0@ si (] Autres favori
Dispositifs Zone: Pers(y! Script Player
Casa.Pre Sen, Créer
Supprimer les dispositifs sélectionnés
Filtr
Catégorie ¥ Nom v  Emplacement
BinaryLight-590cid4dce unknown
DimmerLight-aeade31aad unknown

Presence! Sensor- 4cf64c9b29 unknown




WEB Ul

Ask the execution
environment to create

Creation of simulated zones: a new zone with the
name you provide

Provide the zone name

Dispositifs Zones Persyé Script Player

LivingRoom Creer
Supprimer les zones sélectionnées

Filtre

Nom v

Kitchen

Use the map to
dynamically adjust the
size and the position of
the zone




WEB Ul

Ask the execution
environment to create

Creation of simulated users: a new simulated user
Provide the simulated user name

‘ Use the map to move
the user in the house




WEB UI Clock control panel:

« Start/Stop the simulated clock

« Several physical models of the
simulator (like the temperature)
need the clock to be started in
order to work

Script player :

Dispositifs Zones Personnes Script Player

Script

Script SetupHouseWithl ¥

P Start

Etat de la simulation

All of the previous actions can be automated
and contains in a script file to speed up the
configuration of the execution environment
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EXPECTED EXERCICES

Understand bundle, component lifecycle.

e C(Create and deploy a bundle that contains a single
component. This component have two lifecyle method
that will automatically be called by the runtime each time

you deployed/undeployed it.



http://self-star.imag.fr/?page_id=196

EXPECTED EXERCICES

D Y R -
The Light Follow Me Apphcatlon

e Try to provide a luminous path to user inside the house.

Basic behavior :

e Each time a user enter in a zone (the presence is detected by
presence sensor), the application turn on the binary light of the
zone. If the user leave the zone, the application turn off the
light.



http://self-star.imag.fr/?page_id=61
http://self-star.imag.fr/?page_id=61

EXPECTED EXERCICES

Optional Features to integrate gradually:
e Control more device type (DimmerLight)
e Manage an autonomic illuminance goal

e Manage an autonomic energy goal



http://self-star.imag.fr/?theme=theme-1

EXPECTED EXERCICES
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The Temperature Follow Me Application :
e Try to regulate the temperature in the house.

Basic behavior:

e Try toreach a goal temperature in each room of the house
through the.



http://self-star.imag.fr/?theme=temperature-management
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