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Intelligent Mobile Service

m |llustrative Example: M-Commerce

at home;
(II) that information will be most useful
(a) when passing by a food store.

| (I) user learns about the need of
< purchasing more soft-drinks while
grabbing the last can from the refrigerator
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Intelligent Mobile Service

® |a m  Requirements

ﬁ ﬁ (o § %E‘; Detect Location: nearby store
w / Pro-active behaviour: start quoting
ﬁ process once nearby store

Represent Information: represent
shopping list and know
Coordination/Communication
process: know how to request a
quote from nearby store

Interface to user: display received
quote

Main issues

m Dynamic environment

m Pro-activeness

m Adaptiveness (self-

tunning apps)

m Collaboration

m Constrained resources
Computing resources
Battery operated
Reduced interface
Connectivity issues
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Agents for Mobile Services

m Agents-technology provides suitable
features:

Situatedness: aware of the environmental
conditions surrounding the mobile user

Openness: able to add/remove new modules

Local interaction: able to interact with
elements environment and other components

Local Control: able to run autonomously

= JEE
Question

m How to implement agents for mobile
services?

m How to implement agents able to execute
in mobile computing devices?




3APL-M Platform
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A) What is 3APL-M?

‘oypau®"

m 3APL Coded Agents
m Target: Mobile Computing applications

m Released versions:
Java 2 Micro Edition: phones, PDAs, ...

PersonalJava: PDA
Java 2 Standard Edition: desktop computing




A) Where 3APL-M fits?
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Mobile Service
Application

3APL-M Library

Java 2 Micro Edition Platform

Operating system

Mobile Computer
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3APL-M Architecture
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24 Implements 3APL
et Deliberation Cycle

m 3APL Engine

sub-goals get added to goal base

; Internal actions
GOALBASE BELTEFDAGE [HiSiis i i sui s s e ans | update Belief Base
S wsed by External actions
aalE. im pact environment

Basic or Find Capabilities : Executs

P Fal d
Select Goal zﬁ;s -...m matching Beliefs 2 Pos-Conditions | ...
¥
Find PlanRules Select Plan to
- 3 [ Generate PlanBase —mw [  Execute Plan
Compesed makching Beliefs Execute
Adicrt i i i
PLAN-RULES [ ' t--w PLAMBASE f--'
used by gererates edby

Planner Sub-System
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Features

.3
‘094 64®

m Deliberative Agents
Re-use 3APL specifications
BDI-style programming
m Small enough
512 Kb RAM, 20Mhz CPU
m Integrates to Java technology
Build Sensors and Actuators in Java
Runs on Java 2 Micro Edition Devices
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W) Example:

ynak®'

m BlockWorld

Start
Step -
Stop

B (G (PR |G "Wedh [ GCost [ Ou | MEM |

3APLM Engin Ready -
(00007281] tapl 1 micro == === deliseration-step
(0000731 2] tapl 1 micro == planbase-add: goBase() s- TRUE | Viest)
(00007 3528] tapl 1 micro == planbase-add: goBase() =- TRUE | East(),
(00007328 tapl 1 micro == planbass-add: goBase() <- TRUE | South(,
(00007343] tapl 1 micro == planbass-add: goBase() <- TRUE | North()
(00007 343] tapl 1 micrn == plan-Classifiec: (1)= goBass() <- TRUE |E
(00007355] tapl 1 micro == plan-classified: (2)= goBass() <- TRUE | S
[00007355] tapl 1 micro == plan-classifiec: (3= goBase() <- TRUE | v
(00007359] tapl 1 micro => gasl-ade-in-front: goBase()
(00007375] tapl 1 micro => goal-ads-in-front: East()

4 |

Clear




CAPABILITIES:

{pos(X, Y)} West() { NOT pos(X, Y), pos(X - 1, Y), BlockMove(west())}.
{pos(X, Y)} East() { NOT pos(X, Y), pos(X + 1, Y), BlockMove(east())}.
{pos(X, Y)} North() { NOT pos(X, Y), pos(X, Y + 1), BlockMove(north())}.
{pos(X, Y)} South() { NOT pos(X, Y), pos(X, Y - 1), BlockMove(south())}.
{} BlockMove(X) {EXTERNAL}.

RULEBASE:

goBase() <- pos(X, Y) AND base(X, Y) | SKIP().

goBase() <- pos(X, Y) AND base(A, B) AND X > A | West(), goBase().
goBase() <- pos(X, Y) AND base(A, B) AND X < A | East(), goBase().
goBase() <- pos(X, Y) AND base(A, B) AND Y > B | South(), goBase().
goBase() <- pos(X, Y) AND base(A, B) AND Y < B | North(), goBase().
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Example: M-Commerce
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m Mobile commerce

(1) (1)

"; (I) user learns about the need of
< purchasing more soft-drinks while
grabbing the last can from the refrigerator
at home;
(IT) that information will be most useful
(a) when passing by a food store.
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Example: M-Commerce
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Location-based —— = e —
Serv.l.c_e v (@) Locati Japl-M Question 3apl-M Alert
l'. a) Location %ﬂ“

4 e S| e e

c::?.

.', g Confirmation M ﬁ Quote (b) M
’ |:> M-Commerce ﬁ
Mear stored. Request for quote? M-Commerce

[cuote received from stored is 70

ahPe
W) Example: M-Commerce
Oymav b

® : : |
{ ( Cmm@ﬁ )
RULEBASE:
addItemTolList(ltem) <- TRUE |
AddltemToList(ltem).

displayQuote(Shopping, Quote) <- TRUE |
Display([Quote received from , Shopping, is $, Quote]).
getQuote(Shopping, List, Result) <- TRUE |
Send(Msgld, Shopping, query-ref, quote(List)),
Receive(Msgld, Shopping, Performative, Result, 4).
resolve <- location(near, Shopping) AND shoppingList(List) |
AskConfirmation([Near , Shopping, . Request for quote?]),
getQuote(Shopping, List, Result),
Assert(receivedQuote(Shopping, List, Result)),
displayQuote(Shopping, Result).
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Conclusions

m It works! ©

m Allows the implementation of 3APL-coded
agents in mobile computing devices

m Small footprint: 512Kb RAM, 20Mhz CPU
m Integrate Java code: Sensors, Actuators




afP,

) 3APL-M Web Site
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m http://www.cs.uu.nl/3apl-m
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3APL-M

Platform for Lightweight Deliberative Agents

ywau®

Home
Manual
JavaDog

Dowmicads
D

3APL
Referances

What-is JAPL-M7

Itis & platiorm for buldng appkcations
Langusge {1681
representation

8 Autonomious Agents Programming
= d inbermial knowledge

small enough
Java 2 Mecro Edibon and Java 2

Lt

What-s JAPLY

APLIsa
programming construs
Dbehe! updates, axtern

through which age
by means of
Figure pres

g COPnItive BQ6rEs
mpsementing agents' bakats, go

ScHons, of communicalicn achons) and
spdted o revised. The

interprater




