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Abstract-Many organizations select cloud computing because 
of their unlimited storage, computation and high bandwidth. 
Service based Application is composed by number of possibly 
independent services available in a network which perform the 
desired functionalities of the architecture. Service-based 
applications need to dynamically recompose themselves to 
self-adapt to changing QoS requirements.  QoS means 
performance of the network. Hence, if the application wishes 
to show a different stage of QoS, it can do so by altering its 
part of the web services. However, this is not an easy task. 
Identifying the optimal web service, for each task that the 
application performs is a hard problem.  In this paper, we 
present a decentralized mechanism for such self-adaptation, 
using market-based approach. We use a continuous double-
auction to allow applications to decide which services to 
choose, among the many on offer. We view an application as a 
multi-agent system and the cloud as a marketplace where many 
such applications self adapt. We show through a simulation 
study that our mechanism is effective for the individual 
application as well as from the collective perspective of all 
applications adapting at the same time. 

Keywords- Self -Adaptation, Market-Based, Multi-
AgentSystems. 

I. INTRODUCTION 

The idea of cloud computing, also known as utility based 
computing, is prompting a move back towards enterprise-scale 
computing. Combining ideas of virtualization and data centers, 
cloud computing promises a near-infinite amount of computing 
power, storage and bandwidth. All of this at costs that are 
within the reach of small enterprises, and even individuals. 
One of the major selling-points of the cloud is the pay per- use 
model of revenue generation. In this model, much like public 
utilities of electricity and water (and hence the name), 
customers pay for the amount of computing services they 
actually use. This allows customers, especially small and 
medium-scale enterprises, to cut back on capital expenditure, 
and focus only on operational expenditure. From the 
computational perspective, a big benefit of such an 
infrastructure is that an application can scale up, to serve 
millions of customers around the world, without significant 
effort on the application’s part. On the other hand, when 
demand goes down, the application can release the 
computational power that it no longer needs. This flexibility in 
cost, however, has a downside. Although the cloud providers 
make available large amounts of computing power and storage, 
they make no guarantees about the quality-of-service (QoS) 
attributes of the services being provided by them. By QoS 
attributes, we refer to qualities like reliability, availability, 

performance, security and other non-functional requirements 
which need to be provided, maintained, evolved and monitored 
at runtime. These qualities are fundamental to the user’s 
satisfaction with the application. In fact, even if an application 
performs its function correctly, the absence of the requisite 
QoS can lead to significant contractual losses. The effective 
QoS provided by such an application is a function of the QoS 
provided by the individual web services. Hence, if the 
application wishes to exhibit a different level of QoS, it can do 
so by changing its constituent web services. However, this is 
not an easy task. Identifying the optimal web service, for each 
task that the application performs is a hard problem. In this 
paper, we have determined the optimal web service based on 
QoS and we allocated the web service for an application. The 
application considered here is a search engine where the user 
gives the input and the results for the data can be retrieved by 
calling from its optimal web service allocated. 

 
II. REVIEW OF LITERATURE 

 

Existing System 

Composite web services are services that are composed of 
other web services. Several web applications are made by 
composing web services together. The effective QoS provided 
by such an application is a function of the QoS provided by the 
individual web services. Hence, if the application wishes to 
exhibit a different level of QoS, it can do so by changing its 
constituent web services. However, this is not an easy task. 
Identifying the optimal web service, for each task that the 
application performs is a hard problem. 

III. PROPOSED SYSTEM 

We proposed preliminary design of a market mechanism for 
service based applications to self-adapt to changing QoS 
requirements. We explicate on the adaptation mechanism, its 
design in terms of implementation units, and its efficacy. We 
also detail the adaptive generation of bids, and the 
decentralized mechanism for selection of services. We then 
show that this approach scales to hundreds of applications, 
with thousands of services being evaluated and selected. We 
show that the services thus selected meet the QoS criteria of 
the application and stay within budget. We would like to create 
a mechanism that allows multiple applications, constructed 
across a federation of clouds, to self-adapt Services in the 
cloud are moving from a fixed-price package to a more 
flexible, auction-based approach . This enables a self-adaptive 
application to change the QoS exhibited by switching to a 
different Concrete Service. 
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Methodology Market-based control (mbc) 

MBC essentially involves modeling the system as a market- 
place, where self-interested agents use economic strategies to 
compete for resources. Self-interested competition, along with 
well-designed utility functions, allow for a decentralized means 
of decision making. These agents, via their competitive need to 
get resources, perform a parallel search through the space of 
decision points. MBC has been used in several contexts as a 
mechanism for computing a good solution in a decentralized 
manner. 

Self-Adaptation Self-Adaptation in software systems is the 
achievement of a stable, desirable configuration in the presence 
of varying stimuli. These stimuli may be environmental (in the 
form of workload, failure of external components, etc.) or 
internal (failure of internal components, changed target states, 
etc.). In software systems is the achievement of a stable, 
desirable configuration in the presence of varying stimuli. 
These stimuli may be environmental (in the form of workload, 
failure of external components, etc.) or internal (failure of 
internal components, changed target states, etc.). Applications 
that use dynamic service composition should be able to 
continuously monitor their current QoS levels and make 
adjustments when either the demand for QoS changes or the 
cost constraint changes. The application should thus be able to 
respond to both internal as well as external stimuli to trigger a 
change in its constituent web services. This change needs to be 
both timely as well as correct. 

Double Auction 

A Double auction (DA) is a two-sided auction mechanism 
where, (unlike the mechanisms discussed before) both buyers 
and sellers place bids. In auction terminology, the buyer’s bid 
is called a bid and the seller’s bid is called an ask. The bids and 
asks are stored in an order book. The market then matches the 
bids and asks to create potential transactions. A major aspect of 
differentiation amongst various types of double auctions is the 
time-period of the auction. In a discrete-time auction, all 
traders move in a single step from initial bid and ask, to the 
final allocation. However, in a continuous-time auction, bids 
and asks are entered into the market continuously. Transactions 
also, therefore, take place continuously. 

A DA is very popular for its price efficiency. The continuous-
time variant, called Continuous Double Auction (CDA), is used 
in stock-markets and commodity exchanges around the world 
[57]. In a CDA, the market clears continuously. That is, instead 
of waiting for all bids and asks to be made; matches are made 
as the bids and ask come in. A new bid is evaluated against the 
existing asks and the first ask that matches, is immediately 
paired off for a transaction. Thus, high bids (a bid where the 
buyer is willing to pay a high price) and a low ask (where the 
seller is willing to accept a low price) are favored, in the 
mechanism. Also note that at any point, the only bids and asks 
present in the system are ones that do not have any match. 

Agents in the system 

Buyer Agent 

The Buyer Agent (BA) is a trading agent that buys a Candidate 
Service for an Application Agent (AA), i.e., it trades in a 
Market (Mx) for a specific Abstract Service (ASx). Each web-
service (COSx), available in Mx, exhibits the same QoS (! 

2QoS).  The amount that the Buyer Agent is prepared to pay is 
called the bid price (BAbidprice) and necessarily BA bid price 
· BA budget, where BA budget is the budget available with the 
BuyerAgent1. The combination of  demanded and the bid 
price is called a Bid. A Buyer Agent’s Bid is denoted as 
BABID. A BA x makes several Bids to explore the QoS–and–
cost space. 

Application Agent 

The Application is described as a composition of different 
ASx. At the agent-level, the Application Agent communicates 
with each of its BA, and communicates the local QoS 
constraints and a budget (Bfx ). The buyer then starts trading. 
The adaptation occurs through the revision of bids that happen 
after each round of trading. After each round of trading, 
depending on the  obtained by the buyer, the Application has 
procured a total QoS that is given by applying Stochastic 
Workflow Reduction. The relationship between the Application 
Agent and the Buyer Agents is, for a random application 
structure consisting of eight services. 

IV. IMPLEMENTATION 

Each pattern requires different kinds of infrastructural support. 
For e.g., Gradient-Field and Digital Pheromones are dependent 
on a suitable middleware for the right kind of signals. Whereas, 
Market-Based Control, Tags and Tokens require only a 
communication channel, for agents to function. Market-Based 
Control fulfils more criteria than any other decentralized 
communication pattern, in the context of our problem. We now 
proceed to examine this mechanism in more detail.Composite 
web services are services that are composed of other web 
services. Several web applications are made by composing web 
services together. The effective QoS provided by such an 
application is a function of the QoS provided by the individual 
web services. Hence, if the application wishes to exhibit a 
different level of QoS, it can do so by changing its constituent 
web services. However, this is not an easy task. Identifying the 
optimal web service, for each task that the application performs 
is a hard problem. In this paper, we have determined the 
optimal web service based on QoS and we allocated the web 
service for an application. The application considered here is a 
search engine where the user gives the input and the results for 
the data can be retrieved by calling from its optimal web 
service allocated. 

Modules: 

1. User request 

2. NLP 

3. Services provider 

4. Multiagent 

5. Retrive data 

User request 

User sends the request to the server. User gives the input in the 
form of words or sentence.  It will response using the optimal 
web services allocated for it.. Although the term service 
provider can refer to organizational sub-units, it is more 
generally used to refer to third party or outsourced suppliers, 
including telecommunications service providers. 
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NLP (Natural language processing) 

Natural language processing, a branch of artificial 
intelligence that deals with analyzing, understanding and 
generating the languages that humans use naturally in order 
to interface with computers in both written and spoken 
contexts using natural human languages instead of computer 
languages. One of the challenges inherent in natural language 
processing is teaching computers tounderstand the way humans 
learn and use language. User specifies the input in human 
readable format. This should be converted into machine 
understandable format such that optimal web service can be 
allocated for them. Here, NLP technique is used to convert 
from user specified human readable format to machine 
readable format. The input is first tokenized, parsed, by 
applying TOC techniques.  

Service Provider  

Service provider (SP) is a company that provides organizations 
with consulting, legal, real estate, education, communications, 
storage, processing, and many other services. Although the 
term service provider can refer to organizational sub-units, it is 
more generally used to refer to third party or outsourced 
suppliers, including telecommunications service providers. 

Multiagent 

Multi-agent is a computerized system composed of multiple 
interacting intelligent agents within an environment. Multi-
agent systems can be used to solve problems that are difficult 
or impossible for an individual agent or to solve. Intelligence 
may include some methodic, functional, procedural or 
algorithmic search, find and approach. Although there is 
considerable overlap, a multi-agent system is not always the 
same as an agent-based model. 

Retrieving Data 

Data refers to maintaining and assuring the accuracy and 
consistency of data over its entire life-cycle, and is a critical 
aspect to the design, implementation and usage of any system 
which stores, processes or retrieves data. The term data 
integrity is broad in scope and may have widely different 
meanings depending on the specific context - even under the 
same general umbrella of computing. This article provides only 
a broad overview of some of the different types of retrieving 
data. Here, the result is retrieved by calling various local 
broker agents. These broker agents are mapped with the parsed 
words stored in database and the search is made. Individual 
word search and multi words search can also be made. Local 
broker agents call the optimal web service and the result is 
retrieved for the user. 

 

V. ARCHITECTURE 

Result and Analysis 

Home page 

 
 

NLP processing page 

 
Mapping Agent Page 

 
VI. CONCLUSION  

We now summarize the results of the research carried out, 
through this paper. The major conclusions that we can draw 
from this research, are the following: 

1. There is a pressing need for service selection mechanisms to 
systematically test for scalability 

2. A market-based mechanism can be used as a pattern, for 
creating a decentralized, self-adaptive mechanism for service 
selection in the cloud 

3. The multiple double auction method proposed in this thesis 
performs better than the currently-used posted-offer method for 
service selection. 

4. Amongst the four axes on which we measured for 
scalability, the mechanism is most sensitive to number of QoS. 
That is, increasing the number of QoS per Concrete Service 
increases the time taken to reach a satisfactory level of 
adaptation. 

5. The mechanism is least sensitive to growth in number of 
Candidate Service, as time taken to adapt increases linearly 
with growth. 

6. The sensitivity of axes (in increasing order) is: 

(a) Number of Candidate Services 

(b) Number of Markets 

(c) Number of Abstract Services 
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(d) Number of QoS per Concrete Service 
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