
International Journal of Emerging Trends in Engineering and Development                     Issue 3, Vol.2 (March 2013)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 

 Page 361 

 

Negotiation Mechanisms for Cloud Services 

M.Abirami 

PG Student, M.Tech (Computer Science and Engineering) 

Prist University, 

Trichy 

 

ABSTRACT 

Cloud computing is on-demand access to a shared pool of computing resources. It is an 

all-inclusive solution in which all computing resources are provided rapidly to users as demand 

dictates. The use of the word “cloud” makes reference to the two essential concepts, namely, 

abstraction and virtualization. Cloud computing, which can be seen as an evolution of Grid 

computing, has taken many features of Grid computing itself. For cloud service reservation, the 

consumer and service provider need to establish the service level agreements through 

negotiation. The intention of this paper is to compare the concepts of various negotiation 

techniques used in the cloud service reservation. 
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1. INTRODUCTION 

Cloud computing is a subscription based service from which the networked storage space 

and the resources can be obtained. It can be defined as a new style of computing in which 

dynamically scalable and often virtualized resources are provided as a service over the Internet. 

Service level agreement is an agreement between the service provider and service consumers. 

SLAs describe the service that is delivered, the functional and non-functional properties of the 

service, and the obligations of each party involved. Additionally, SLAs define guarantees for the 

functional and non-functional service properties by specifying a service level objective that must 

be met in order to fulfill a guarantee, and define compensations in form of penalties and rewards, 

which are charged in case the guarantee is fulfilled or violated. 

In resource allocation, negotiation is used to establish the contracts and resolve difference 

between consumer and provider [5]. 

The main objectives of this paper are as follows: 1) to provide the clear view on cloud 

negotiation and 2) to analyze the different negotiation mechanisms. 

 

2. CLOUD SERVICES 

Cloud computing is a general term for anything that involves delivering hosted services 

over the Internet. The three main cloud computing models are Infrastructure as a Service (IaaS), 

Platform as a Service (PaaS), and Software as a Service (SaaS). IaaS is a provisioning model in 

which an organization outsources the equipment used to support operations, including storage, 

hardware, servers and networking components. The service provider owns the equipment and is 

responsible for housing, running and maintaining it. The client typically pays on a per-use basis. 

PaaS is a way to rent hardware, operating systems, storage and network capacity over the 
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Internet. The service delivery model allows the customer to rent virtualized servers and 

associated services for running existing applications or developing and testing new ones.SaaS 

provides the Consumers to purchase the ability to access and use an application or service that is 

hosted in the cloud. Desktop as a service (DaaS), also called virtual desktop or hosted desktop 

services, is the outsourcing of a virtual desktop infrastructure (VDI) to a third party service 

provider. 

 

 
Figure 1.Cloud computing models 

 

3. CLOUD NEGOTIATION 

Generally, in the traditional delivery model, the right to use the software is normally 

purchased in perpetuity (buying the license to use the software forever) whereas in the cloud 

delivery model, software use rights are subscription-based (renting the right to use the software 

as specific term). For making reservations, providers and consumers need to establish service 

level agreements through negotiation. The challenge in cloud service negotiation is to establish 

SLAs between consumers and brokers, and between brokers and service providers. 

Negotiation mechanism differs from auction. Negotiation focus on cooperating to create 

the value of objects while auction determining the object’s unknown value [7].A negotiation 

mechanism provides a means for consumers to establish contracts with providers to guarantee 

that consumers can run their applications at the reserved timeslots without interruption. 

During negotiation the consumers and providers are brought together in an interactive 

mechanism determined by the negotiation protocols. The choice and description of the 

negotiation protocol determines the scope of information flow which in turn influences 

convergence upon an agreement.  

The negotiation coordinator is responsible for coordinating the actions negotiators. 

Negotiators are the mediators between consumers and providers [10].The cloud market acts as an 

intermediary in all interactions between the providers and consumers. Agents are participated in 

the negotiation phase. An agent is a computer system that is capable of autonomous 

(independent) actions, that is, deciding for itself and figuring out what needs to be done to satisfy 

its design objectives [9]. Consumer agents and provider agents acting on behalf of consumers 

and providers in the cloud testbed.Service provider and consumer participate in the cloud market 

of the testbed through the Cloud market registry. The participating agents are registered in the 

cloud market registry. Negotiation is a process by which a group of agents communicate with 

one another to try to come to a mutually acceptable agreement on some matter. 

 The main objective of negotiation is to maximize the selling of providers and minimize 

the price payment by consumers. 
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4. VARIOUS NEGOTIATION TECHNIQUES 

4.1. SERVICE LEVEL AGREEMENT (SLA) 

 SLAs are most often bipartite agreements between a service provider and the consumer. 

They focus more on functional and non-functional specifications such as price and time 

constrains, security, data location, cloud storage, service delivery and specifies how the service is 

offered. In an SLA, the functions performed by a service are specified, as well as obligations on 

both the provider and the consumer of the service. Additionally, the Quality of Service (QoS) of 

the service and rewards and penalties for either fulfillment or non-fulfillment of the QoS 

parameters is defined. In a cloud market, the providers perform the SLA negotiation by broker. 

Three different types of SLAs: 

Task service level agreements (TSLAs): in which one negotiates for the performance of an 

activity or task 

Resource service level agreements (RSLAs): in which one negotiates for the right to consume a 

resource. A RSLA can be negotiated without specifying what activity the resource will be used 

for.  

Binding service level agreements (BSLAs): in which one negotiates for the application of a 

resource to a task.  

 

4.1.1 SLA Negotiation Protocols 

4.1.1.1 Discrete offer 

It is the simple one-phase negotiation protocol. It can be symmetric, that is it is not 

previously defined if the service provider or the customer are the initiator or responder of an 

agreement exchange. The protocol specifies a single message exchange. The initiator proposed to 

the responder the creation of an agreement; if the responder accepts, the agreement is in place, if 

not, no agreement has been reached; the initiator can re-try to create an agreement with the 

responder at any time.  

 

4.1.1.2 Invitation to treat and offer  

It allows requesting price information for not yet agreed SLAs .This is useful for co-

allocation and workflows. Special cancellation policies can allow cheap cancellation of SLAs 

during the first few minutes of their existence .Apart from the fact that a quote can be obtained, 

there is no inherent change in the negotiation itself, which is, as with the discrete offer, handled 

in one single message exchange.  

4.1.1.3 Multi-round negotiation  

In this, the consumer can send the request without specifying the expected price to the 

service provider. The provider can make a quote by assigning a price tag in the consumer’s 

request. The consumer can collect several quotes, select the best-suited quote and create an 

agreement based on this quote. 

4.1.1.4 Auction-based  

Auction-based protocols are used to negotiate prices when other parameters are fixed. 

Auctions are not used for negotiating QoS parameters or service details but only the price to pay 

for a good or service.  
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Figure 2.Multi-level SLAs 

 

4.2. AUTOMATED NEGOTIATION MODEL 

 This negotiation mechanism is designed for dynamic resource allocation problem. In this 

negotiation model, multiple buyers and sellers are allowed to negotiate with each other 

concurrently and an agent is allowed to decommit from an agreement at the cost of paying 

penalty. It is an alternative approach where providers and consumers automatically negotiate 

resource leasing contracts. But it suffers for making agent’s equilibrium strategies in dynamic 

resource allocation [1]. 

 

4.3. AUTONOMIC METERED PRICING MODEL 

The objective of Autonomic metered pricing model is to provide computing services to 

users on demand and charge them based on their usage and Quality of Service (QoS) 

expectations. In other words, users only have to pay for what they use. In particular, autonomic 

metered pricing can also be straightforward for users through the use of advanced reservations. 

With advanced reservations, users can not only know the prices of their required resources in the 

future ahead, but are also able to guarantee access to future resources to better plan and manage 

their operations [2]. 

 

4.4. A GENETIC MODEL 
This model deals with the problem of offering competitive prices in the negotiation of 

services in Cloud Computing markets. In this, consumer sends the service request message, 

which contains the service information, price and time slots to the Cloud market. According to 

the consumer’s request, provider sends the reply message with the price details. Consumers 

purchase the resource according to their satisfaction with price. Not yet used in real computing 

environment [9]. 
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4.5. GLOBAL CLOUD EXCHANGE MODEL 

 The main objective of the global cloud exchange is for internetworking the cloud 

platforms for trading services.Consumers, Brokers, Providers are in the cloud market. Brokers 

are the mediators between the providers and consumers by buying the capacity from the provider 

and sub-leasing these to the consumers. Consumer requests the broker with the resource 

information and other QoS. A broker can accept requests from many users depending on their 

requirements. Negotiation among providers, brokers and consumers is established through SLAs 

[12]. 

 

4.6. CONCURRENT NEGOTIATION FOR RESOURCE ALLOCATION 

In this model, bilateral negotiation mechanism based on the Alternate Offers Protocol is 

developed. Providers and consumers have the chance to submit a counter proposal; it leads to 

establish the mutually acceptable agreement. This protocol is used to enable the advance 

reservation of resources. This model supports only the negotiation for time-slots and number of 

resources [7]. 

 

4.7. PRICE AND TIME SLOT NEGOTIATION MODEL 

In a Cloud market, there are many consumers and service providers, and thus, the Cloud 

testbed has consumer agents and provider agents. The provider agent advertises the service and 

consumer agent discovers the service in the cloud market. Cloud status recorder shows all the 

negotiation transaction of the market. This mechanism uses two algorithms, namely, tradeoff and 

concession making algorithm. Multi-issue negotiation is considered. In PTN mechanism a 

consumer and a provider agent have a mutually satisfying agreement on price, time slot, and QoS 

issues in terms of the aggregated utility, and both agents achieved the highest negotiation speed 

among related approaches [13]. 

Cloud user login validate by provider, considers bilateral negotiations between a consumer 

and a provider. Since both agents negotiate on both price and time slot, generating a 

counterproposal can be making either a concession or a trade off between price and time slot. All 

agents participating in the Cloud market are registered in the Cloud market registry. All 

consumer agents can communicate with each provider agent.  

Time slot is also another important consideration for Cloud service reservations. In this 

model, a time-slot utility function is designed to model consumer’s and provider’s preferences 

for different time slots. In general, a consumer can have multiple sets of acceptable time-slot 

preferences. When reserving a Cloud service, a consumer generally describes different 

preferences for multiple sets of time slots. The time-slot utility function of a consumer consists 

of partial functions for modelling preferences for different time slots. This work considers 

bilateral negotiations between a consumer and a provider, where both agents are sensitive to time 

and adopt a time-dependent concession-making strategy for PTNs. Since both agents negotiate 

on both price and time slot, generating a counterproposal can be making either a concession or a 

trade off between price and time slot. It enhances the negotiation speed. 
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Figure 3.Agent-Based Cloud Testbed 

 

5. CONCLUSION 

The intention of this paper is to analyze the various negotiation mechanisms in cloud 

service reservation. This paper provides the overview on cloud services and the concept of cloud 

negotiation. To generate the alternative negotiation technique, it is essential to know the various 

negotiation models. By doing so it is easy to develop the quality of the negotiation model. The 

future work is to enhance the negotiation by providing more Quality of services. 
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