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Developing Smart Mobile Applications: Challenges

@ New generation mobile devices opens the way to a new generation of
smart mobile applications [Landay et al., 2009, Wright, 2009]

o Featuring

Context-aware and geo-sensitive behaviour
Reactivity
Asynchronous interaction management

@ [Jennings, 2001, Bradshaw, 1997] Agents and multi-agent systems
have been introduced as a paradigm for building complex software
systems

e Exhibiting some of the main features required to modern and
fore-smart mobile applications

A. Santi, A. Ricci (DEIS) AGERE!@SPLASH 2011 24/10/2011 2 /16



The JaCa-Android Platform

@ A platform for building and running smart mobile applications

@ Rooted on

e An agent-oriented level of abstraction and ...
e ... concrete agent-based technologies

@ Built upon the synergistic integration of

Jason [Bordini et al., 2007] a BDI-based APL
CArtAgO [Ricci et al., 2009] a framework for programming
agents’ working environments

@ Aiming at ease the design and programming of current and
fore-coming smart mobile applications

@ Open source research project
e http://jaca-android.sourceforge.net
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http://jaca-android.sourceforge.net

Background Metaphor: an Abstract Representation

i BAKERY
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The JaCa Programming Model in a Glance

Mobile application realized as a CArtAgO [Ricci et al., 2009] working
environment where a set of Jason [Bordini et al., 2007] agents work
together and interact exploiting and sharing a dynamic set of artifacts

e BDI [Rao and Georgeff, 1995] Jason Agents encapsulate the
execution and the control of the tasks in charge of the mobile

application

@ Working environments encapsulate the resources and tools agents
need by means of artifacts
o Providing functionalities available in the smartphone (e.g. GPS,

Sensors, etc.)
o Allowing to build/interact with compliant Android components (e.g.

Activity, Service, etc.)
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The JaCa-Android Platform: an Abstract Representation

: JaCa-Services
JaCa-Android
ala-Ancrold app shared workspace
ApplicationGUI SMSService
MyArtifact
' CalendarService
1 GPSService
JaCa | JaCa Android artifacts

(Jason+CArtAgO)

Android Framework
(Dalvik Virtual Machine + Libraries)

Linux kernel
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Key Features

@ Easy management of asynchronous interactions

e By specifying agents’ reactive behaviour in relation to the reception of
particular events

@ Integration of reactive and pro-active behavior
e Thanks to agents's control architecture

@ Quite seamless support to context-sensitive behavior management

e Thanks to agents’ capability of adapting their behaviour on the basis of
current context information
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What You Will See in The Demo

@ A concrete taste of the JaCa-Android programming model

@ A set of application samples
e To prove in practice the effectiveness of the platform

@ A set of basic performance and memory occupation analysis
highlighting
e The usability of the platform
e Application performance comparable to classical Android applications
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Programming the Agent in Jason

Jason is an APL based on the BDI model [Rao and Georgeff, 1995]

Agents are designed and programmed on the base of

Beliefs information the agent has about the world and other agents
Goals set of objectives the agent wants to achieve

Plans procedural knowledge (course of actions) an agent can
exploit in order to fulfill some task
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Agent Plan Structure

A Jason plan has the following general structure:

event : context <- body.

Where:

event The event the plan is meant to handle. It could be either a
goal addition/failure event or an event generated from the
environment (a signal or an obs property update)

context The condition that specifies when the plan can be used

body The course of actions to be executed to handle the event (if
the context is believed true)
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Programming the Environment in CArtAgO

@ Structured in terms of multiple (distributed) workspace

@ Provide agents the tools and resource they need by means of artifacts

@ Artifacts are non-autonomous function-oriented entities
Controllable and observable by agents

Functionalities provided by artifact operations

State exposed by means of observable properties
Signal generation for notifying notable events
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Artifact in a Nutshell

OBSERVABLE
.-~ PROPERTIES

~1--- OBS PROPERTY
<NAME,VALUE>

USAGE
INTERFACE ~{_

USAGE INTERFACE
CONTROL
<NAME,PARAMS>

OBSERVABLE
EVENTS (
GENERATION

LINK
INTERFACE

ARTIFACT
MANUAL

Figure: [Ricci et al., 2009]
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Context-Aware SMS Notification Manager 1/2

Al @0 10:36am

JaCa-Android ViewerArtficat’

5554: Test message

Dialer Contacts  Browser 5554: Test message

Sent: 10:35AM

5554: Second test message
Sent: 10:36AM

Figure: Two different kinds of SMS notifications: (a) notification performed using
the standard Android status bar, and (b) notification performed using the
ViewerArtifact.
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Context-Aware SMS Notification Manager 2/2

sms_received(0).
my_source("4455") .
source_relevant (Source) :- my_source(S) & S == Source.

!manage_sms.
+!manage_sms
<- makeArtifact("smsreceiver","jaca...SMSManager", [true], IdRec);
focus(IdRec);
makeArtifact("notificator", "jaca...NotificationManager", [], IdNotif);
lookupArtifact("viewer",IdViewer) ;
focus(IdViewer) .

+sms_received(Source, Message) : sms_received(NumSms) & source_relevant(Source)
<- .println("[AG:] new sms received");
-+sms_received (NumSms+1) ;
'notify_sms(Source, Message).

+Inotify_sms(Source, Message) : viewer_state("not_displayed")
<- .println("[AG:] notification in status bar");
showNotification(Source, Message, "jaca....SmsViewer", false, Id);
addSMSToList (Source, Message).
+!notify_sms(Source, Message) : viewer_state("displayed")
<- addSMSToList(Source, Message).
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