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6
Description of the Tool Support

In this section, we sustain our approach with a tool developed, as a web
application, which supports the identification, classification, sharing, search,
recommendation, retrieval and subscription of agent components.

When the application begins, the agent platform starts with all agents that

will be running in the application, like is shown in the screenshot of Figure 13.
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setup CategorySearcher@igent Component Repository
setup LanguageSearcher@igent Component Repository
setup SubscriptionServicefAgent Component Repository
setup InterfaceSearcher@igent Component Repository
setup RecommenderfAigent Component Repository
setup TagSearcher@igent Component Repository
setup Keyword3earcherfAgent Component Repository
setup UserAgent@Agent Component Repository
setup BehaviorSearcher@igent Component Repository
setup IndexerfAgent Component Repository
setup SemanticInterpreterfigent Component Repository
setup PlatformSearcher@igent Component Repository
setup SemanticResultCollection@igent Component Repository
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Figure 13: Agent Platform.

Figure 14 shows a screenshot of the home page with the existing categories

in the repository and the agents associated with these categories.
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Agent Component Repository

You can log into the Administration Ares to upload or edit agent components. RSS Agent Component Feed £

Find an agent component

| Search
More Searches
Health care Landslide Games Simulation e-commerce Agent-OSE Senvices at the Airport
Communication
» Chat Android - 5.3 Tags
e Chat Standard - 5.1
Agent
conversation
Messaging

chat
Android
Communication

Figure 14: Home Page.

There are only two agent components classified in the category
Communication. The union of their tags can be seen in the list of tags. The
visualization of each tag depends on its weight in the system, that influences in
the style of the font. If we select some tags, a filtered search is carried out pointing
out which agents are assigned by these tags.

For example, for the specific category Communication, we click the tags
Agent Conversation and Messaging, the list of agents associated with both tags,
will be Chat Android and Chat Standard. But if Android 1s included to the filter,
the result will be just Chat Android since Chat Standard was not registered with
this tag. Figure 15 illustrates the current situation.

If we click a link that refers to a specific agent, we can see its
characteristics. An example is depicted in Figure 16, which shows the description

of the Book Buyer Agent, already aforementioned.
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Agent Component Repository

You can log into the Administration Area to upload or edit agent components, RSS Agent Component Feed £y

Find an agent component

‘ Search
More Searches

Health care Landslide Games Simulation e-commerce Agent-OSE Senvices at the Airport

Communication

Tagged with Messaging, Android, Agent conversation {remove this filter) Tags

Chat Android - 5.3

conversation

Messaging
chat

Communication

Figure 15: Tag Filtered Search

Agent Component Details:

Name: BookBuyeragent

Version: 4.1

Development Date: 2011-11-13

Language: Java

Platform: Jade

Description: agent that buys books on behalf of their users. It takes as input some books (at least name, maybe author too) to
buy and tries to find agents selling them at an acceptable price.

Developed By: giovanni.caire

Previous: -
Roles: buying books online

Related:
BookSelleragent - 1.4
Buyer Agent - 1.0

Categories: e-commerce
Tagged: e-commerce, trading books online, Book buyer

Behaviors: Interactive Agent, Autonomous Agent, Reactive Agent

Sender Message Interface : -

Receiver Message Interface:
INFORM - NEGOTIATION - the book costs 50.99 reais and the shipping costs 9.99 reais. - BogkSelleragent

Download File

Export

Figure 16: Agent's Description.

After a user logins in the system, he can register agent components how is

illustrated in Figure 17.
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Add Agent
Name
Description B/IUES Font Size FontFamily. - FontFom =
- X x5
=
Version
File Browse_
Language {Please seleciavalue) =
Platform (Please selectavalue) ¥
5 Health care =
Categories s
Games
Simulation =]
Inferring a diagnosis of disease of patients -
Rolez buying books online :{
selling books online
Infer diagnoses from consultations =l
Tags Simulation , Games . Puzzle , BlackJack ., Consultant Diagnostic , Medical care .

recommendation system , e-commerce , social environment
conversation , hunter-prey , preys look for food, while hunters chase the prey , Natural environment

Previous [ioney =

Adapive Agent &
Coordinative Agent
Intelligent Agent
Interactive Agent |

Behaviors

Figure 17: Registering an Agent.

trading books online

76

Book seller , Agent

Save | Save and continue editing | _ Save and create anather

After the agent is registered in the repository, the next step is to add its

interfaces and to know with which agents it interacts and how. Figure 18 shows

how add the interfaces to a specific agent. The list of the agent participants was

cut, not listing all the possible agents, to help with the visualization of the

screenshot.
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Add interfaces to agent BookSellerAgent - 4.1

Add (Sender) Message Interface:

Context of the message:
Cooperation ']

Type of the message:
Infarm "I

Content of the message:
BJI UEEES=:= FontSize.. Font Family. Font Format ==

Receiver Participants:

™ consultant Diagnostic Agent - 1.0
™ suggest Landslide Specialist Agent - 1.3
I BookBuyeragent - 4.1

™ Thanksagent - 6.01

[ Party - 5.3

I Blacklack - 2.0

™ Puzzle - 2.0

I hunter-prey - 2.0

™ Suggest Hospital agent - 1.2

" Buyer agent - 1.0

Add relation

Figure 18: Adding Interfaces to the Agent.

The user can establish relationships among agent components, how it is
illustrated in Figure 19. The list of the other agents was cut, not listing all the
agents already stored in the repository, to help with the visualization of the
screenshot.

To retrieve agents according to certain characteristics, the user can use a

filtered search how is depicted in Figure 20.
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Add relationships to agent Iterated Prisoners Dilemma - 3.2

Our recommendation:
™ Blacklack - 2.0
[T puzzle - 2.0

™ yellow Pages - 4.2

Option. The other agents in the repository:
™ airport R =3

™ Auction Agent - 1.9

- BookBuyeragent - 4.1

™ pookSelleragent - 1.4

™ Buyer Agent - 1.0

™ chat Android - 5.3

™ chat Standard - 5.1

™ cleaning Robots - 3.2

™ Consultant Diagnostic Agent - 1.0
" Contract Net Protocol - 3.2
-
-
r
r
=
r
-
r

Domestic Robot - 3.2

Gold Miners - 3.2
hunter-prey - 2.0
JadelessProtege Agent - 4.2
Jess Agent - 2.0

Meeting Scheduler - 2.0
Messaging - 2.0

Mining Robots - 3.2

Add relation I

Figure 19: Adding Relationships to the Agent.

Agent Component Repository

You can log into the Administration Area to upload or edit agent components. RSS Agent Component Feed 24

Advanced Search

Find agent components by:
e Language

€ Pplatform

@ pehavior

' context

Adaptive Agen vi Search

Intelligent Agent
Interactive Agent
Maobile Agent
Autonomous Agent
“Wrapper Agent
Personal Agent
Collaborative Agent
Cooperative Agent
Proactive Agent
Reactive Agent
Leaming Agent
Static Agent

Figure 20: Other Search Methods.

A user can subscribe to some categories of agents to be updated about how

it is happening in the current categories, as Figure 21 shows. There is a
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description of each category and a description of each agent belonged to its
category for users to be guided by. The available feeders are My Yahoo and
Google, but the user can choose other applications, now built them into email

clients and browsers.

i Subseribe to this feed using [ My Yahoo! -

[™ Always use My Yahoo! to subscribe to feeds.

Subseribe MNow

Agent Component Subscription
Subscribe to the folowing categories of agent components
[~ Health care

Hedlth care (or healthcare) is the diagnosis, treatment, and prevention of disease, llness, injury, and other physical and mental imparments in humans. Health care is
delivered by practiioners in medcine, chiropractic, dentistry, nursing, pharmacy, aled health, and other care providers, [t refers to the work done in providing primary
care, secondary care and tertiary care, as wel as in public health,

Consultant Diagnostic Agent - 1.0
Agent who has a knowledge base, and from various inputs symptoms, infers a diagnosis of diseases of its respective patient.
" Landslide

A landslide or landsip is a geological phenomenion which includes a wide range of ground movement, such as rockfals, deep failre of skopes and shalow debris flows,
which can ocour in offshore, coastal and onshore environments. Although the action of gravity is the primary driving force for a landside to ocowr, there are other
contributing factors affecting the orignal slope stabiity. Typically, pre-conditional factors buld up spedific sub-surface conditions that make the area/sope prone to falure,
whereas the actual landslde often requires a trigger before beng released.

Suggest Landslide Specialist Agent - 1.3
It aims to make recommendations of experts to meet a particudar risk area. To this end, the agent makes use of some techriques, such as the use of knowledge base.
Suggest Hospital Agent - 1.2
It makes recommendations for hospitals to help victims rescued in a given landsiide.

[~ Games
A game is structured playing, usualy undertaken for enjoyment and sometimes used as an educationd tool. Games are distinct from work, which is usualy carmed out for
rermuneration, and from art, which is more often an expression of aesthetic or ideclogical elements. However, the distinction is not dear-cut, and many games are also
considered to be work (such as professional players of spectator sports/games) or art (such as jigsaw puzzles or games involving an artistic layout such as Mahjong,
solitare, or some video games). Key components of games are godls, rules, chalenge, and interaction. Games generally involve mental or physical stimulation, and often

hath Mamt asmae bhal dosishn reactinal dille comie o 6 Farm oF avarics e alharasa norfaremn om o valianal s dativnd ~ newbalaeied s

Figure 21: Subscription to Categories of Agents.

6.1.
Implementation

The data collection of the repository was initially populated with the
examples of software agents available in the web sites of JADE, Jadex and Jason
[26] platforms, and also those developed by the Software Engineering Laboratory”
(LES initials in Portuguese) at PUC-Rio®. All of these agents were implemented
for different application domains.

The current version of the taxonomies consists of concepts of the agent

components that populate the repository and the results of an online survey of

5 http://www_les.inf.puc-rio.br/wiki/index.php/P%C3%A 1 gina_principal

® hitp://www.puc-rio.br/index.html
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agent-oriented developers conducted at LES at PUC-Rio. The survey is showed in
the appendix B.

The repository was implemented using modern technologies. To develop all
the software agents in the system we adopted JADE framework, version 4.2,
implemented in Java language. JADE simplifies the implementation while ensure
interoperability of multi-agent systems due to it is compliance with the FIPA
specifications, it means it not only assists the FIPA list of speech acts (label with
the acts an agent can perform such as informing, asking and requesting), but also
provides a middleware infrastructure that facilitates the agent communication
(message exchange).

Since RDF is a W3C recommendation for representing metadata about web
resources, we define the ontology that models the agents and the taxonomies to
represent agent’ behaviors and application domains, on RDF. These semantic
concepts were developed with the version 4.1 of the free and open source
ontology editor and knowledge base framework Protégé [64]. The Protégé
platform, based on Java, provides a plug-and-play environment that makes it a
flexible for rapid prototyping and application development. Ontologies in Protégé
can be exported into a variety of formats including RDF, OWL, and XML Schema
[83]. An important benefit of the ontology and taxonomies is that they are
scalable, it means, new information can be added in them without affect the
current versions.

The corpus of the agents’ description was indexed by with Apache Lucene
[48], version 3.6.1. Lucene is a free and open source powerful library for
information retrieval with full text indexing and searching capabilities. It uses
synonyms defined by WordNet [82], a large lexical database (a combination of a
dictionary and thesaurus) for the English language. This database essentially
represents word forms interchangeable lexically and semantically (such as
synonyms, antonyms and homonyms) and its applications include search
advertising, query expansion, document classification, and solving other
languages processing problems.

We also used SPARQL [75] language to build unambiguous queries that
search over the ontology and taxonomies. SPARQL was designed to express
queries across diverse data sources, whether the data is natively stored as RDF or

viewed as RDF via middleware. It is capable of querying graph patterns along
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with their conjunctions and disjunctions, and also supports extensible value
testing and constraining queries by source RDF graphs. To integrate SPARQL
queries to the web application we employed Jena [27], version 2.6.4, an open
source framework for building semantic web applications in Java. Jena includes
an ontology API to handle OWL and RDF ontologies, a rule-based inference
engine for reasoning with RDF and OWL data sources, a query engine compliant
with SPARQL specification and a serve to allow RDF data to be published to
other applications using a variety of protocols including SPARQL.

Finally, to develop the web application we used Play! Framework [60],
version 1.2.4, which makes easy to build web applications with Java and Scala
[70]. Play! follows the model-view-controller architectural pattern and is based on
a lightweight, stateless, and features predictable and minimal resource

consumption for highly-scalable application.
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