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ABSTRACT: A multi-agent systemisused to solve problemthat is difficult or impossibleto solve by centralized system. Our
multi-agent system provides a systemthat is formally verified. e have analyzed the devel opment process of a multi-agent
system after classifying it in the major phases of formal verification specifications, architecture specifications and
implementation. Formal verification helps confirm that your software models and code behave correctly. e are using
Formal model-checking approaches for the architecture and verification specifications.

Formal verification, architecture, and implementation of an excursionist multi-agent system are implemented by using
JADE (Java Agent Development Framework). JADE is a software framework fully implemented in Java language. It
simplifies the implementation of multiagent systems with FIPA specifications and through a set of graphical tools that
supports the debugging and deployment phases.

This multi-agent system informs a user about their exact location, and guides him to find other locations (i.e. faculties,
offices, hostels, banks, other buildings etc) inside the Bagdad-ul-Jaded Campus. Our system is based on Cartesian
coordinates. Depending on the type of problem under consideration, coordinate systems possessing special properties
may allow particularly simple solution. In addition to locating the position of user it also locates and guides him towards
the other locations.
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1. Introduction

When we use an agent approach, sometimes problems required one or more agents. The distributed nature of multi agent
approach solvesthe problems of multiplelogics, and multiple interests. In addition, these factorsinteract with each other to
achieve their personal goals and to manage dependencies. These interactions shared environment can change semantic
interoperability with a simple type of server / client interaction traditionally with the ability to negotiate cooperation,

coordination and action plan.

Agent isa computer system that is capable of independent action (standalone), on behalf of the user or owner (understand
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what needs to be done to meet the design goals, and as long as he told me).Agents do things that act: that is why they are
called agents[ Shardlow, 1990].

Autonomous agents and multi-agent systems represent a new way for complex system software to analyze, design and
implementation of a new system. The view of the agent-based provides a powerful repertoire of technical tools and meta-
phors that have the potential to significantly improve the way in which people perceive and implement many types of
software[Jenningset a., 1998].

Multi-Agent System was used in many areas to improve efficiency and quality, and reduce costs and save time by using the
tools available to solve many problems. For complex systems, interacting autonomous agents offer a promising software
engineering approach for devel oping applications. However, multi-agent systems launch anumber of new abstractions and
design / development compared to traditional approaches to software development. Therefore requires new methods of
analysis and design and new tools to effectively build these systems.

Formal tests and methods, these two approaches can be used in devel oping ahigh quality software. Whiletraditionally these
approaches have been seen as rivals, in recent years, a new consensus is developed, which is used as a supplement.

The standard use of formal specification or models eliminates the ambiguity and thus reduces the possibility of errors
introduced during software development. Of course, there is always the question of making a formal specification that
matches to the customer’s actual consumption and it is difficult to state requirements tend to change during development.

We used formal languages for formal specification.

FSPisaFormal language based on pi-ADL. FSPis a process algebra test method for testing used concentrated description
of the behavior of these components for the systems simultaneously. It provides the ability to formalize specifications
software components and architecture. Each cell consists of Processes and methods have a limited number of states, and
consist of one or more action. Formal verification test whether amodel isaformally specify and verify and devel oped system
meetsitsintended purposes of development [Bakar and Selamat,2011].

A behavior of concurrent programs depends on thei interaction with other programs. They have a collection of processes.
The Labeled Transition System (LTS) provides a semantic checking for these concurrent programs, and it ismostly used for
model checking for automatic software analysis.

Weimplement our system by using JADE (JavaAgent Development Framework). The JADE platform allowsthe coordination
of multiple FIPA compliant agents and the use of the standard FIPAACL communication language in both SL and XML.
JADE isamiddle ware between agents and environment of a system. It provides FIPA specifications and a set of graphical
tools that supports the debugging and deployment phases.

The purposed system consists of autonomous agents, which is the user guidance system applies to JADE (Java Agent
Development Environment). Each element isa JADE agent. With many elements, it consi sts of one or more subcomponents;
each agent can make changes to components and changes can be implemented easily to each side of each component in the
system under test, especially for critical components. This multiagent system informs a user about their exact |ocation, and
guides him to find other locations (i.e. faculties, offices, hostels, banks, other buildings etc) side the Bagdad-ul-Jaded
Campus through Cartesian coordinates. By using agents user can find out their location along its X-axis or y- axis.

2. Objectives

The process of defining objectives of any system is important so that any management and user can understand the
developed system and know how to tackle the devel oped system in order to fulfill their requirements.

2.1Travel Guidance

We draw our system, which should provide asimple and transparent user interaction. Additionally, users should be able to
use services with minimum interruption even when changing devices. In recent years, the technology factor has proven to
be areliable solution for many fields, including solutions such as application depends on its position related to tourism, for
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example, amulti-agent intelligent recommendati on focuses on the dynamics changes according to of user location and user
profile collected user preference. Using the list based on multi-agent system is a system that allows users to search for
information and tourist activities such as data plan

2.2Multi-agent (Distributed) Advantageas Compar ed to Centralized System

Multi-agent system provides a distributed system which works on Computer. A distributed system, in which a collection of
autonomous computers are linked through a network. Each system of a user is appearing as a single system/computer. The
Advantages of Distributed Systems over Centralized ones is its Incremental growth: Small increments can be added in
computing power. It provide reliability if one machine crashes, rest of the system still working. Open system is the most
characteristic point of adistributed system. It always communicates with other system asit is an open system.

2.3Formal Methods

Our third objectiveisto provide formal methods for our devel oping system that give us control to reduce the complexity of
the system by offering abstraction facilities, and they make unambiguous. Correct, precise and consistent specifications
possible at lower cost. Formal methods are implemented on different aspects or characteristics of large system.

They are commonly used in our system to obtain a detailed description of the construction and testing of critical parts of
large and small systems, safetycritical systems.

2.4Formal Architecture—ADL

Thefourth objectiveisto provide formal architecturefor thisuser travel guidance management system. Formal architecture
through the use of architecture description language (ADL) expressed their, semantics and grammar of mathematics. Formal
architecture has animportant rolein the management of the security of the system by reducing the number of possible errors
significantly.

2.5Formal Verification

Our next goal istoformally verify our system to check with theformal verification of whether the system meetstherequirements.
Wearein aformal verification of models, which are defined in ahierarchical structure and are consi stent with how the human
developer can engage. To officially confirm the design, you must first be converted to asimple form of validation. We fully
comply with the requirements of our validation through aformal, easily formal methods arelessrestrictive and moreflexible.
Safety and liveness properties of the currently defined specifications at this time tested.

2.6 Formal Specification of Architecture

We are proposing aformal specification of system’s architecture, as determined, static and dynamic aspects of the system.
All these architectural elementsareidentified separately and then combined to represent alinked system asawhole. Wewill
reconsider the use of standard specifications source or target specifications described in such away that it is possible that,
generally, the specification of the source or destination. Formal specification languageisalanguage with aformal definition
of the syntax and semantics used as symbols or target specifications.

2.7 Proposing an Approach

Our goal isto offer adevelopment based on acombination of methods and techniquesfor evaluation of formal specifications.
An Approach that supports the analysis of functional properties and non-functional properties step by step to improve the
abstract and concrete specification and formal verification of these specifications.

We analyzed the development process of our system by using a nhumber of agent and focused on main stages of the
specification requirements, testing requirements, architectural features and implementation

Oneof the most difficult tasksin software devel opment for multi-agent systemsisto ensurethat the safety and liveness. The
formal specification and verification of these systems playsan important role to ensure the safety and liveness of the system.

2.8 mplementation by M ulti-agent System (JADE)

The system consists of autonomous agents who manage the user Location guidance System that is implemented by using
JADE (JavaAgent Devel opment Environment). Each element isaJADE agent. With many elements, it consist of oneor more
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sub-components, each agent is able to make changes in the component and these changes easily be implemented. So we
have a system in which autonomous agents. We purposed a solution which with the identification of Components and
subcomponents of the system, i.e., each part of the system can be formally defined.

3. Related Work
Agents perform such thing that can actually act so that why they are called agents [ Shardlow, 1990].

Agentsare simply computer systemsthat arein aparticular environment and are abl e to act independently in this environment
so they can achieve the goals of their design. An Agent usually senseits environment (Sensors are physical in case of active
substances in the real world, or sensors content for software agents) and contains a repertoire of actions for non-
deterministically response to modifying the environments [Wool dridge and Jennings, 1995].

Agent isacomputer system that is capabl e of acting independent (autonomous) for its User or ownersand objective of these
agentsisto achieve desired goals of designed system which istold by its owner/user. [Wooldridge, 2002].

A multi-agent system is a collection of several interacting agents in which each agent has in complete information or
capabilitiesfor solving the problem [Jenningset al., 1998].

Multi-agent systems provide access to resolve a problem of a software system by decomposing the system in to set of
autonomous entities that incorporated with its environment to meet the quality system requirements and functionality
[Weynset al., 2006].

Multi-agent systems (MAS) areafamily of systems. The control is not distributed in multi-agent system, i.e none of system
components has control or global knowledge of the system. The components of demand multi-agent system are the agents.
Agents have a Reflective nature it meansthat software components are capabl e of acting independently to fulfill their design.
Decentralization of control means that agents must cooperate and coordinate their behavior in order to provide al the
functionality of the system. [Weyns et al. 2009].

TheAgent Modeling Language (AMOLA) used for modeling multi-agent systems and on the other hand the Agent Systems
Engineering Methodology (ASEME) for devel oping multi-agent systems. AMOLA give us syntax and semantics to create
models for multi-agent systems. It also provides help to covered design and analysis process for software development. It
gives supportsto modular agent design approach and provides new concepts of intra-and inter-agent control. It coordinates
with different modules to define the behavior of agents that depicts agent’s capabilities; latter defines the protocols that
show the coordination of different agents[Nikolaos, 2009].

[Weyns et al., 2006] mentioned in their article,another perspective on software engineering with MAS. They provide an
overview of the architecture reference best for MAS. These overviews of architecture integrate and extract some common
function and structures of various|earned and built applications. Thisreference provides architecture that provides application
for MAS to share some base of the system. Given the nature of software architecture covered the way for massintegration
with technology integration software.

Formal methods for development have received much attention in research centers, but for developing a large software
systems they are rarely used in industry. One reason for this is that very little knowledge about the formal method’s
integration for software process and formal method’s role for software life cycle is still unclear. In this work, a detailed
examination of applicationismade, benefitsand general formal methods (VDM) in astandard model for software devel opment
[Plat. et, d. 1992].

[Easter et al, 1998] described three case studiesin their paper, they provide an application for requirements spacecraft fault
protection systems modeling by using light weight formal methods. In many casesit is reported that formal methods have
been applied to check the validity of requirement engineering process. Toimprovetheformal specification, resultsisfed. We
described in each case how formal methods applied, how much effort and what were the results of these methods. Inall three
cases, formal verification and validation can beimproved by studying the characteristics of changes occur in methods. Inthe
result we know that the early formation of unstable requirements; there is aneed of efforts to maintain the cost of multiple
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representations.

Formal methods specification. These methods are used to describe the source or target specification, so that you can
formally reason about the source or destination list. A formal specification i.e language that formally defined syntax and
semantics, these notations used to formally define a source or target specification [Plat.et, al. 1992].

Description of the software architecture provides a formal specification of the architecture in terms of components and
connectors and how they behave and composed together. In addition, a dynamic software architecture must specify that
how to change the architecture of the software system at runtime. Allow specification of dynamic architectures is a big
challengefor architecture description language (ADL) [Oguendo, 2008].

Formal verification test whether amodel isaformally specify and verify and devel oped system meetsitsintended purposes
of development [Bakar and Selamat, 2011].

Formal methods used for inspection activitiesin aformal manner. As areference to the source and target specification, this
target specification verified that setting is a correct translation of the source specification. A formal verification method
provides conclusive evidence and proof system whose evidence may be excluded. The proof obligations make explicit what
should be tested, and the proof system provides a mathematical framework for the construction of a proof is an important
activity [ Plat et, al.1992].

An architecture description, from aruntime perspective, should provide aformal specification of the architecturein terms of
components and connectors and how they are composed together [Oquend, 2004].

Flavio Oquendo describesin hisarticle n-ADL, anovel ADL that has been designed in the Arch Ware European Project to
address specification of dynamic and mobile architectures. Itisaformal, well-founded theoretically language based on the
higher-order typed p - calculus. [Oquend, 2004].

7- ADL providesagraphical notation defined asaUML Profilein amodel driven architecture framework [Brown, 2004].

Formal methodsfor software devel opment received very attention to the academic environment. This mathematical Standard
methods and specification enabl e the devel opment of software systems and toolsfor the future devel opment. They controlled
complexity by offering an abstraction, and make clear possible and consistent data at low cost. [ Plat et, al.1992].

First part of the design is to place intelligent agents in environment, through which they can sense their world. There are
many ways to handle changes but more concentration is required for modeling any system. Agents are responsible for
sensing and provide many advantages by making sense of the environment. Representation of perception allows many
guestions to be asked provide many software engineering advantages with respect to the system design and specification
that is compatible with many accepted definitions of the provide [ Heinze. C, et. al, 2001].

Formal specificationisusually beneficial formal language specification; it is more concise and clear. These techniqueswill
help us gain more knowledge about the system design, ambiguities, to maintain levels of abstraction, and a so determine our
approach to the problem and itsimplementation [ Bowen and Hinchey, 1995]

Performance of the model testing of systemsis sensitive within large system requires more time and memory for analysis.
Moreover, parallel systems, the situation grows exponentially with multi-component and thisis astate explosion problem. To
check the model examples of industrial scalewewill reduce the problem of situationsroom explosion. Asaresult, researchers
have proposed model checking techniques for reducing the state space for use in many cases|[Tip, 1995].

Dinkloh and Nimis describe a graphical tool that bridges the gap between planning and execution of JADE agents. It is
implemented as aplug-in for Eclipse IDE and calls automatically translating AUML into a source code of jade represented
using cpXML. It will also work to develop amethodology for the analysisand design of MASwith JADE [Dinkloh and Nimis,

2003).

Jade isamedium that simplifies the devel opment of applications. Many companies already useit for various applications,
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including supply chain management, manufacturing, holonic, extraction, fleet management, auctions, tourism, and anumber
of articlesin this special issue of the EXP journal already give evidence on the type of use, while this section attempts to
describe the what works best in this section of the manual JAD. [Bellifemine.et al, 2003].

This white paper provides an overview of the JADE platform presents the architecture and main features, and describes a
conceptual model based on jade. Two important aspects of the conceptual model shows: System distributed topology with
peer-to-peer networking and software components with agent architecture. That defines how the various elementsisto wait
ontheother sideimportance of standardsfor software interoperability, particularly, compliance also stressed. This paper also
tries critical issue of technology transfer to address critical importance to such a transfer, when the search software and
advanced business applications. The recognition that much of human technology transfer process map is aligned with the
center of the organi zation and devel opment of populations of Jade kernel extensions, and applicationsusing jadeinfrastructure.
Two magjor institutions of jadeisthe open source community and the Council JADE said. Finally, the main benefits of the Jade
approach to take with the intention to help readersif JADE can meet the needs and areas between JADE applications can be
very useful. [Bellifemine.etal, 2003].

Concurrent programs include a series of programs whose behavior depends on interaction of programs and responses to
othersenvironmental stimuli. Labeled Transition System (LTS) providesamodel for semantic rulesto capture the semantic
operations of parallel programs, and is mostly used as akey point for software automated analysis such as tests based model
and model checking (Zhenchang Xing, et al, 2011).

4. Background

In recent years, the agent technology factor has proven to be a reliable solution for many areas including the solutions
depends on the situation, such as tourism applications. The important factor to using multi agent system is that some areas
require it for system design. Especially when people or an organization with different goals and different information
essentially wants to manage interactions of the agents.

Guidelines and procedures for the identification, technical analysis of expression notation - can be described as a formal
method approach for developing a computer system that have alabel with awell-defined semantics and syntax.

A formal method is an approach that describes the development of computer systems that includes aformal notation based
on well-defined syntax and semantics, some guide-lines provided for using the notation, for analyzing the specifications of
system that can expressed in the notation.

Formal methods are based on mathematics techniques to describe the system properties. It provides frameworks in which
people can easily design and verify their systemsin a systematic way rather than ad hoc. Theword ‘formal’ is used in the
sense that such a method is used a solid foundation of mathematics.

Formal verification helps confirm that your software models and code behave correctly. These verification methodsrely on
mathematically rigorous procedures to search through the possible execution paths of your model or code base to identify
errorsin your design. We are using Formal model-checking approaches for the architecture and verification specifications.

Model checkingisaformal verification method. It givesastep by step process of acomprehensive survey of the mathemati-
cal model.Thisusually involvestesting all states and transitionsin the model,using smart techniques to the specific areasto
consider whole groups of countriesin asingle operation and reduce the computation time. Primary advantage of the model
checking isthat it is often fully automated and disadvantage isthat it is not general for large-scale systems.

Model approach providesthe specification language facilities that define the user to specify amodel system and its behavior
in terms of mathematical structures, such as shelters, sequences, Cartesian products, maps and functions. Such methods can
be used to describe sequential systems.

We used Model checking technique for analyzing an abstract representation of a system to determine the effect of one or
more properties. More specifically, it was defined as a technique for finite systems state control agorithms simultaneously.
Control model isused toincrease the quality of verification and validation defines and control assetsthat meet all application
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reguirements. We used light-weight formal methods to describe our system formally asthey are easy and flexible to apply.
Light-weight formal methods offer the advantages of formalism and simultaneously reduce the disadvantages of over-
formalism. They are theimplementation of formal methodsin adegree-level depending upon need.

5.0ur Case Sudy: User L ocation Guidance System

What isOur System?

We are going to develop a user location guidance system based on multi agents. This multi-agent system informs a user
about their exact location, and guides him to find other locations (i.e. faculties, offices, hostels, banks, other buildings etc)
inside the Bagdad-ul-Jaded Campus.

Our system is based on Cartesian coordinates. The coordinate system consists of axes oriented perpendicularly to each
other, known as Cartesian coordinates. In addition to locating the position of user it also locates and guides him towards the
other locations. We have exemplified our approach by taking a case study of the Baghdad-ul-Jadeed campus of The Islamia
University of Bahawal pur as our area of implementation. Using the same approach we can very easily extend our case study
to be used for the whole city or province or country or continent. User can easily interact with system through GUI.

To get accessto the information from system users have to register themselves. After being registered, user will receivetheir
User ID by user agents for future use. All information provided for registration will be recorded in database by database
agent. Users enter their current position and find the other nearest position on their x-coordinates and Y coordinates.

All information including User Information, Current L ocation and New L ocation with their coordinates along X-axisand Y-
axis, user profile and Reportswill be managed by agents. In addition it locates the position of user; it also locates and guides
him towards the other locations.

At the end system will provide Reportsthat will be generated in graphical shape, reports. Number of User added, etc. All the
data of thisinformation will be stored in the database of the system and can be access at any time in need.

What isan Agent?
Agentissimply apieceof code, aperson or simply amachinethat can interact with its environment to fulfill the requirements
independently.

A system that is capable to handle (Understand which type of requirements are to be needed to meet the devel opment goals,
and as long as he told me) independent action is called agent.

Therole of an agent isthat what you' re supposed to perform in the any organization, these are concert with many factorsin
relation to the organization itself. Role of an agent in term of its specific task is that they perform task that is related to
organization asawhole. Organizational models accurately describe all functionsthat include I T organization. It isbased on
the characteristics, their activity, responsibility, and in terms of protocols and interaction models. Expressions of vitality and
security play animportant rolein validating.

Why We Use M ulti-agent System?

A multi-agent system is a paradigm for the study and development of distributed system consisting of individual agents,
where each agent is autonomous. A multi-agent system is used to solve problem that is difficult or impossible to solve by
centralized or monoalithic system.

We used multi-agent system to improve efficiency and quality, and reduce costs and save time by using the tools available
to solve many problems. For complex systems, Software engineering approach offered by interacting agentsfor devel oping
applications. For software devel opment multi-agent systems provides alarge number of new abstractions and development
compared to traditional software development approach. Therefore we required unique methods of analysis and design and
new tools to effectively build our systems.

Why weused Formal verifications?
Formal methods are used for verifying and specifying the system’s properties. It haswell defined syntax and semantics based
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on mathematics. Formal verification gives us surety that the devel oped system behaves correctly or not. These verification
methods rely on mathematically rigorous procedures to search through the possible execution paths of your model or code
base to identify errorsin your design.

We are using Formal model-checking approaches for the architecture and verification specifications.

Model Checking is the primary strength in formal methods. In model checking technique, we were checking the desired
property of the developed model. Model checking is fast, automatic, and supports partial specifications.

For Formal verification we used L abeled transition systems (LTS). LTSisatool for testing systems simultaneously. Verifies
that the mechanical characteristics of the modern system meet the characteristics required by his behavior.

Why we use For mal specifications?

Specification isthe process of describing asystem and its desired properties [David Parnas]. We used formal languages for
formal specification. For this purpose we used Finite state process (FSP). FSPisaFormal language based on pi-ADL. In FSP
we are using a process algebra test method for testing, used concentrated description of the behavior of these components
for our purposed systems simultaneously. It provides the ability to developed system to formalize specifications software
components and architecture.

Formal Specification:
Specification is the process of describing a system and its desired properties. A specification is a statement of properties
required of a product, or a set of products [David Parnas]. We used formal languages for formal specification. For this
purpose we used FSP.

Finite State Process

FSP stands for Finite State Process. It is the notation used to specify the behavior of concurrent systems to LTSA. FSP
specifications generate finite Labeled Transition Systems. (FSP) is used asthe input language and produces atransition day
(LTS). FSPlanguage based on process algebra. It isaformal language that can be applied to asystem at different levels, from
the implementation of specific formal request formal lightness. LTS is a discrete system operation and provides a log of
actions. Thereare parallel processeswith synchronization between them by action sharing. The goal isto specify our system
by using light-weight formal method FSP notation along with LTS to prove correctness properties.

JADE (JavaAgent Development Framework):

We used JADE (JavaAgent Development Framework) for theimplementation of our system as JADE (JavaAgent Devel opment
Framework) isasoftware framework that isimplemented in Javato make devel opment process of multi-agent application easy
in compliance with the FIPA specifications. JADE agent platform tries to keep high the performance of a distributed agent
system implemented with the Java language.

For good runtime efficiency, reuse of software, agent’s mobility and knowledge about different architecture it uses agents
models and implementation donein JAVA.

A system consisting of agents that communicates by using Agent Communication Language (ACL). FIPA has defined an
agent communication language for specification. The specification consists of a set of message types and the description
which is the effects on the mental attitudes of the sender and receiver agents.

The back-end of the project, which will keep records, will be designed in MySQL Server. We create tablesin databasethat is
connected with the Graphical User Interface (GUI).Thefront-end, which will provide Graphical User Interface (GUI), will be
developed in Eclipse with JGUI plug in which provided a complete suite of controls to create database security for the
application.

System Architecture
System architecture is a conceptual model, which defines the structure, behavior, and other views of the system. Formal
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The back-end of the project, which will keep records, will be designed in MySQL Server. We createtablesin databasethat is
connected with the Graphical User Interface (GUI).Thefront-end, which will provide Graphical User Interface (GUI), will be
developed in Eclipse with JGUI plug in which provided a complete suite of controls to create database security for the
application.

System Architecture

System architecture is a conceptual model, which defines the structure, behavior, and other views of the system. Formal
description and representation of the system can be specifying by system’s architecture. It gives support of thinking about
the structure of the system, including system components, the external features visible of these elements, systems organized
relationships

We purposed aformal architecture that specifying the static and dynamic aspects of adeveloped system. This architecture,
identify all architectural elements. Architectural elementsareidentified separately and then associated with the representation
of system as one unit.

This architecture will show how a new system will function, to create a model you start with the analysis of existing and
reapply the same thought process you used to create it, also integrate the user requirements for the new system. This
architecturewill show how auser/customer will receiveinformation related to hislocation according to their axis. He asksfor
finding thelocation and process of extracting thelocation will be donevery carefully. The result after tracking will be checked
and report will be generating by report agent. Database agent will manage all the processing of data related to the exact
location and all information of user/customer will be stored in the customer profile and administration. Formal verificationwill
be performed at each level of the purposed system by using FSP.

The architecture of our system consists of Tourist Agent, Location agent, Profile Agent, interface agent, Report agent and
database agent. Each representative agent receives data and information system data base using its database representative.
Each agent has arelationship with JADE. Detailed processes of all the factors listed below:

 Tourist Agent

All users are assigned their own individual agents, called Tourist Agents. To provide services, it collaborates with the
Database Agent to ensure that the model of the environment currently being monitored by the Database Agent is up-to-date.
Each time an update is posted to the Database Agent, the Tourist Agent updates its own cache with the appropriate data.

* InterfaceAgent

Thelnterface Agent isthe user’sinitial contact point. It providesthefacility for initial registration process of agents (Tourist
agent) to users. Each user hasits own Tourist Id for contacting with Database agent for fetching information regarding to its
location.

* ProfileAgent

The profile agent providesinformation that is relevant to the user’slocation, all information isfiltered using amodel of the
user’s preferences and profiles he Profile Agent handles all the responsibilities of what type of data should be send to the
user on demand in aright way about their location and other places near to its coordinate.

* L ocation Agent

Locating User position is the primary function of the Location Agent. Location agent uses Cartesian coordinates to locate
and guides user towards the other locations. The coordinate system consists of axes oriented perpendicularly to each other.

* Report Agent:

ThisAgent will create automated statistical reportsrelated to number of userswantsto locate their position, number of users
receive the service etc. This agent generates report by interacting with the different agents.

» DatabaseAgent:

Database contains large data files that become more important some times. The Database agent manages all the resource
information (Hostel, Faculties, Mosque, etc).It containstheinformation of user’slocation along their X-axis (latitude) and Y-
axis (Longitude).All agents (Location, Tourist, Profile, Interface) interact with Database agent that is connected with Data-
basefor information retrieval
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Flgure 1. User L ocation Guidance System Multi-agent Architecture

Implementation:
The purposed system is based on Cartesian coordinates, A Cartesian coordinate system in a plane has two perpendicular

lines (the x-axis and yaxis) as shown in diagram. Our system finds nearest point of user’s current location along longitude and
|atitude values. The following grid shows apoint A (20, 15) as shown in the following diagram.
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Agent Name Agent Working

TA Tourist Agent All users are assigned their
own individual agents,
called Tourist Agents.
Collaborates with the
Database Agent. the Tourist
Agentupdatesits own
cache with the appropriate
data

LA Location Agent Track the location ofthe
tourist by finding the
location coordinates from
the database.

IA Interface Agent IﬂtEF&Ct tl:leul,gh GUIEach
tourist assign its own
interface agent

PA Profile Agent Profile of agents is
managed by the profile
agent.

DBA Database Agent Database agent manage the
database of the user travel
guidance systemalso
contains the information of
FESOUrCes.

Table 1. Agents Table with working
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Figure 2. Working of the system

Thisdiagram portray the working of our system, apoint onagrid A (20, 15) shows nearest position 20 on longitude (x-axis)
and 15 on latitude (y-axis) from user’s current position (origin). It may provide morethan two nearest point on agrid that can
help user to travel in the Baghdad-ul-jadeed campus as shown in next diagram.

For implementing we used JADE as we know that JADE coordinates with many agents, each new user has an agent; each
agent is able to make changes in the components and these changes easily be implemented. We propose a solution which
beginswith theidentification of Components and subcomponents of the system, i.e., each part of the system can beformally
defined.
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The back-end of the project, which will keep records, will be designed in SQL Server. Longitude and latitude coordinates of
systemissaved in database. The front-end, which will provide Graphical User Interface (GUI) that, provided acompl ete suite
of controls to create database security for the application. These include login control and the login status control that
manages different view based on if the user islogged in (Hoffmann, 2003).

5. Conclusion and FutureWork

In this paper, a multi-agent user guidance system is analysis, design, and then implementation. In this paper we used multi
agent approach is based on multiple methods, models, and languages. It has modeling that is based on formal methods and
lightweight formal methodsimplementations of formal methods.

In thisapproach weareusing formal verification, architecture and then implementation of aformal system. These approaches
also include formal verification by using fsp that checks its safety and liveness properties. Our purposed systems are a
distributed system, multiple processesworking in parallel and having synchronization between them. M ethods and languages
used jade, finite state process (fsp), labelled transition system (Its). in the future, therewill be work donefor the extension of
this approach. The transformations from one to another model will be automated. Using the same approach we can very
easily extend our case study to be used for the whole city or province or country or continent
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