A Grid-Enabled E-Business Resource Sharing With
Cooperative Agent

*D. R. Aremu,draremu2006@gmail.com Tel.: +27736772778

And
M. O. Adigun,madigun@pan.uzulu.ac.za

Department of Computer Science, University of Zad,
Private Bag X1001, KwaDlangezwa 3886, South Africa.

Abstract:

In this paper we present a new intermediary agesited
Cooperative Agent, for mediating negotiation inticn
between providers of resources and consumers afimess. In
this model, the providers of resources form a cope
group for the purpose of trading grid resources.other
words, the resource providers sell their resouticesugh the
cooperative group. The clients express their needesources
to the cooperative center through their agent. niHieare
usually charge per unit of the resources they aomesuBy
pooling their resources together, this model ersapteviders
of resources to combine sales returns, and opgraXpenses,
and distributing sales among members in propottarolume
each provides through the cooperative over a spédifne.

The model enables multiple users to access taalized
pool of resources in order to obtain the best ptessesponse
time overall by maximizing utilization of the comntmng
resources. It promotes collaboration between gesburce
providers so that grid resources can be sharedutlized
collectively and efficiently. It guarantees imprdvbusiness
agility by aggregating the resources of the praowde the
grid into a pool where clients can easily accesgotiate and
buy.

Introduction

Utility Computing is emerging as a new paradigor f
aggregation and sharing of resources that are gpbmally
distributed across organizations and administrativeains.
This essentially leads to complex control and cimatibn
problem, which is frequently solved with economiodsel
based on real or virtual currency.

The nature of economic models, which imply setérested
participants with some level of autonomy makes gena
based approach the preferred choice for
Approaches based on direct negotiation betweenigeis of
resources and consumers of resources are suitahlefar
small numbers of agents. As the size of the ageaniety
grows, it becomes imperative to introduce interraedi
agents. The notion of intermediary agent refersthose
economic agents who coordinate and arbitrate tctiosa in

literature of economic models in distributed systeane the
matchmaker, broker agents [1, 2] and market magenta
Distinction has often been made between (i) a maader,
(i) a broker agent and (iii) a marketmaker agenfi) a
matchmaker matches the request of the user withviable
resources. (ii) a broker agent provides serviceésoni owing
the goods being transacted. A broker agent digshgs the
services that benefit the customers and thosebtragfit the
suppliers. (iii) A marketmaker agent buys, sellsl drolds
inventory. A marketmaker agent searches for investm
opportunity which it negotiates, and buys from tesource
providers and re-sell to the consumers, thus a ehaniaker
acts as a “Superproviders” that aggregates resource
reservations. These intermediary agents considerethe
literature of economy for coordinating resource ristta
suffered a number of shortcomings. (i) In using ahataker
model for resource sharing coordination, the coreuhas
extensive responsibilities, including directly cacting and
negotiating with the resource providers. (ii) therscoming of
the broker agent results from poor bandwidth watilan due to
brokers messaging overhead.(iii) the marketmakedeano
suffers from scalability problem. Not only that, naarket-
maker’'s offer of resources is decoupled from thieepat
which it acquired the resource, hence allocatibresources
using marketmaker model distorts the trade offtie grid
economy and moves it away from pareto efficiency.

To overcome all these shortcomings, a new intdiang
agent called Cooperative Model is being proposed fo
coordinating grid resource sharing. In this mod#ie
producers of resources form a cooperative group tiar
purpose of selling their resources. The cooperagent sells
these resources on behalf of the resource producers

A cooperative is an autonomous association ofitsgenited
voluntarily to meet their common economic, sociahd
cultural needs and aspirations through a joint aviaed

this studyemocratically controlled enterprise. Cooperativesibess

therefore is a business owned and controlled bypéwple
who use its services. By pooling their resourcegettrer,
providers of resources combine sales returns, getating
expenses, and distributing sales among membersofgtion
to volume each provides through the cooperativer ave
specified time. Pooling means assembling resoufica®

between a group of providers and consumers. Thet mosany producers, combining sales returns and opegrati

important type of intermediary agents discussed the

expenses, and prorating or distributing net retuansong



members in proportion to the volume each providiesugh
the cooperative over a specified time. A coopeeatinay
operate a single resource pool or a multiple resopool. In a
pool operation, members bear the risk and gaichahges in
market prices. So, the advantages of pooling ae, tit
spreads market risks; it permits management to hmaerdise
resources according to a program it deems mostadhésiand
to one that can be planned with considerable poecim

advance; it also permits management to use caumiptacing
and timing shipments to market demands and in dpirej

new markets i.e., orderly marketing; and it heliparice the
cooperative.

The rest of the paper is organized as followsdction 2, we
discuss the related work to this study. Sectiorresgnts the
architecture of the proposed cooperative model ewliil
section 4 we present the negotiation model for isbar
resources. Section 5 presents the flow chart f@glémenting
the negotiation model. In section 6, simulationulesf an
experiment carried out on bilateral negotiationwasn the
presented cooperative agent and the agents ofefmince
consumer is presented. We conclude the paper fioisét
2. Related work
In order to mediate negotiation interaction betwpsrducers
and consumers of resources, Xin Bai et.al, 200@qzed a
Grid Coordination with Marketmaker Agents, [2]., their
paper, three scenarios of agent mediating negwoimtivere
presented:

2.1 Scenariol: Customers + Matchmaker + Providers

This scenario consists of: (i) a set of clientsitignan infinite
supply of tasks of various length and resource irements,
which they execute sequentially, (i) a matchmadad (iii) a
set of resource providers. The clients contacilechmaker
agent (who maintains a knowledge base of the reeelr
using the Query protocol for a collection of praeiigl, which

are a good match for the task. The clients themt staxecution

negotiations with all the returned matches usiharation sub
protocol. From all the returned offers, the cliaslects the
one, which provides the highest satisfaction (aberéng its
utility and price), and pays for the allocatiorre$ources.

The shortcoming of the matchmaker model is thhg
consumer has extensive responsibilities, includiigectly
contacting and negotiating with the resource prengd

2.2 Scenari@: Customers+ Broker + Matchmaker +
Providers

In this scenario, the clients first contact akleroagent, who
in turn contacts the matchmaker agent for matcres starts a
set of negotiations with the returned providerse Tasulting
offers are first pre-processed by the broker, Isgaliding the
dominated offers (with the same or lower resouriferiog
and the same or higher price) and randomly selgctire from
the equivalent offers. The resulting set of offisr$orwarded
to the client, while the negotiations with the disied
providers are terminated without further contacting client.
The client selects the best offer according tosétsfaction
function. The resources are allocated at the reégokshe
broker, the provider and the broker are paid, ahd t
reservation id is forwarded to the client. At ttilse role of the
broker ends. The clients are directly contacting phoviders
for the execution of the tasks.

The shortcoming of the broker agent results frpoor
bandwidth utilization due to brokers messaging logad.

2.3 Scenario 3: Customers + Marketmaker + Matchmaker +
Providers

The third scenario presents a situation whereclieats are
contacting the marketmaker agent for the execubfotasks.
The marketmaker negotiates and buys resources fham
providers and re-sell it to the clients , thus akeanaker acts
as a “Superproviders” which aggregates resour@rvagons.
When the client consults the marketmaker usingatloeation
subprotocol, the marketmaker checks if it can Batihe
request, and generates an offer for the resoutdoeatibn.
While the broker only passes a filtered set of reffeo the
client, the marketmaker’s offer is decoupled frdre price at
which the marketmaker acquired the resource. Gheeffer
is accepted by the client, it receives a specis¢mation id,
which is locally generated by the marketmaker. nThiee
client sends the task for execution to the markietmaising
subprotocol and this reservation id. The
marketmaker forward the tasks to a provider usisglzset of
one of its own previous allocation. In this sceoatine client
is never directly communicating with the providerghe
marketmaker has a smaller number of messages than t
broker and the matchmaker models.

The shortcomings of the marketmaker model inclu@ethe
market-maker model suffers from scalability probl€i) the
marketmaker’s offer of resources is decoupled ftheprice
at which it acquired the resource, hence allocatfarsources
using this model distorts the trade off in the gradnomy and
moves it away from pareto efficiency.



3. COOPERATIVE MODEL ARCHITECTURE
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Building architecture for the proposed Cooperatstarts consume. (i) The Cooperative Centre is the ldlgat holds
with classification of the resources that are méare sold at resource reservation. The cooperative center dhblése
the cooperative center. The grid resources we dermil can resources on behalf of the resource providers Cidaperative
be classified as CPU cycles, disk space, memorgespacenter is the intermediary that mediates resousgmtiation
network bandwidth and a specialized processing powe interaction between the providers of resourcesamgumers

Our architecture is made of three layers: (i) ¢hent layer, of resources. (iii) The third layer is made up ofset of
(i) the cooperative center layer and (iii) the &age Provider Providers of resources with distributed, heterogese
layers. (i) The client layer consists of clientying an infinite resources. The resource providers form a cooperagioup
supply of tasks of various length and resource irements, for the purpose of trading their resources. In otherds, the
which they execute sequentially. The clients expréwir resource providers sell their resources througitdoperative.
needs for resources in form of task to the cooperaienter.

Clients are usually charge per unit of the resaiticey



4

NEGOTIATION MODEL FOR SHARING

RESOURCES i.

In what follows we illustrate the bilateral neigibn

interactions between providers of resources, tlopemtive,

and the consumers (clients i.e. buyers) of ressurce

To the Cooperative, the agent of the client (buyevgals her
valuation v (that is the maximum price she is wilito pay
for a unit of a resource), the resource providé&ss geveal her
valuation s (that is the minimum price she is wilito sell a
unit of a resource), to the Cooperative. Basedhenptayers’
reports, the cooperative agent specifies a meamanis

I'( B, p, w) as follows:

5.

Flowchart for Implementing the above Negotiation
Model

The Cooperative agent determig#s,Vv) which
specifies if the current trade is to take place:

ﬂ(SV)Z{l if vz2p and w=zs
4 0

otherwise

If the trade is to take plagg(s,v) = 1,

the Cooperative agent collects ask price p from the
buyer and pay the bid price w to the resource
provider. The cooperative agent determines the-bid

ask spread p, W) to maximize its utility function.
If the trade is not to take plags,v) = O, the
players take their outside options.

< >

Figure 2: Negotiation Model Implementation



6. Simulation Result

The simulation experiment was carried out usingildBu
2005 Application Programming. The variables uské: d¢ost-
price (s), the bid-price (w), the ask-price (p)dahe buyer
valuation (v) were randomly generated and simulatsidg
the procedure as shown in the flow chart in figRrabove.
The graph of the simulation result, using Microdefcel, is
reported as follows:
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Graph 1 Simulation Result of Negotiation over thieg of a
resource.

Simulation Result in graph 1 above relatesth@ unit price
of a resource, (ii) the buyer valuation for thagawrce (that is
the maximum unit price the buyer is willing to pfy the
resource), (iii) instances of successful or unssafcé deals
(that is to say whether or not a zone of agreensigt
between the buyer and seller over the price okauree), (iv)
producer and cooperative account records. If thire
agreement between the seller and the buyer ovedahle the
buyer pays for the resource, the producers’ accoeotdrd is
updated by the product of the number of units efrésource
sold and the agreed negotiated unit price. The eratpe
account record is also updated by the productehtimber of
units of the resource sold, and the difference detwthe unit
price that the resource was sold and the unitmasg of the
resource to the producer.

The points at which the producer account anattioperative
account remain constant indicate that there isew (that is
the buyer and the seller are not in agreement thedeal) at
those points.
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Graph 2. Simulation Result relating the unit priterged for
buying a resource and the consumer’s valuation {gahe
maximum unit price the consumer is willing to pdgy that
resource.

The above result indicates that a consumer’satiaku for a
resource seems to be higher at the beginning @fgatiation
deal, but as negotiation progresses, increasingtiice of a
resource lower the consumer valuation for thatuneso That
is as negotiation progresses, the higher the i@ee on a
resource, the lower the consumer valuation fortbsburce.

7 Conclusion

In this paper, we have presented a new intaanedgent
called Cooperative Model, for mediating resourcgatiation
between providers of resources and consumers ofimess.
Our model enabled resource negotiation interadtietween
producers and consumers of resources. By pooliry th
resources together, the model enables provideesofirces to
combine sales returns, and operating expenses,
distributing sales among members in proportion ttume
each provides through the cooperative over a spédifne.

Unlike the previous intermediary model consideimedhe
literature of economic in distributed systems, firesented
model is scalable and efficient for resource alioca

It enables multiple users to access a virtudlipeol of
resources in order to obtain the best possibleoresptime
overall by maximizing utilization of the computimgsources.
It promotes collaboration between grid resourcevigdays so
that grid resources can be shared and utilize@atotely and
efficiently. It guarantees improved business agiliby
aggregating the resources of the providers in ftite igto a
pool where clients can easily access, negotiatebagd The
presented model enables providers of resourcedribioe
sales returns, operating expenses, and distribatites among
members in proportion to volume each provides thhothe
cooperative over a specified time. Not only thag model
enables the spread of market risks and gains annessbers
of the cooperative.

and
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