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Abstract- In the last few years, cloud computing 

technology has been widely growing and most of the 

industries and organizations want to use this technology 

for their business processes. Now-a-days most of the 

enterprise applications are moving to the cloud. The key 

challenge faced by cloud applications is to achieve 

better Service Quality, in which resource allocation can 

guarantee a better performance, 24/7 accessibility of 

data and reliableness. The main purpose of this paper is 

to support the researchers to get better analysis in this 

area by providing a survey of various QoS modelling 

approaches appropriate for cloud systems. 
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I.INTRODUCTION 

 

Recently cloud computing is becoming an important 

part of the most developing infrastructure in which 

data storage and the computation of data can be given 

as an outsource service happening outside of the 

device. It created a major change inside the domain 

of application deployment and information storage. 

Being the most feasible way for consolidating the 

resources for business computing and providing 

services related to those computing, cloud computing 

has turn out to be more familiar and popular among 

the industry. Cloud computing provides centralized 

management of resources and services, and it is used 

for delivering different types hosted services like 

infrastructure, software, platform over the Internet.  

The computing resources like hardware equipment, 

software platforms, database systems, information 

storage can be provided to consumers based on their 

request.  

Cloud computing has changed the Software 

industries into business commodities and utilities by 

providing on demand services. Cloud computing 

offers storage solutions for the users and enterprises 

in the potential to store and process their data in their 

private cloud, or third-party knowledge centers which 

may be located in any part of world. Cloud 

computing mainly depending on data sharing through 

which high level of coherence can be achieved IoT 

Cloud is a platform which is used to provide business 

users with an access to the sensor and actuator data 

integrated with various devices. It does not require 

any technical expertise or hands-on experience as 

prerequisite. The sensor data can be uploaded in the 

cloud server so that it is accessible to anyone from 

anywhere through Internet. The data in cloud can also 

be used by data analyst to make necessary actions in 

the particular device based on the criteria provided by 

customers. Using the cloud data the IoT devices can 

be monitored continuously and can be controlled 

from any remote location using any handheld devices 

like mobile phones. The IoT platform is capable of 

accommodating large amount data coming from 

billions of devices from the world. 

Similar to other businesses in the industry, the 

revenue generation for making profit in cloud 

computing is affected by two factors. They are the 

revenue generated and the cost/ price. The service 

provider will be paid with a price for the renting of 

cloud servers and it also receives an amount as 

computational cost for the energy consumption 

during the data maintenance and data access. The 

income is the fee collected from customers as the 

service charge for accessing and utilizing the 

resources. The gain of cloud service provider is 

calculated from the volume of services utilized by the 

customer and the level of service quality provided for 

satisfying the customer by the service provider. The 

profit of server provider entirely depends on the 

configuration of the service platform and customer 

satisfaction. 

 

II. RENTING SCHEMES 
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Normally a single server renting scheme is 

implemented for configuring the service platform in 

cloud computing environment. In the single server 

renting scheme the servers will be given in long term 

renting method. Since the servers are rented on long 

term basis, if the count of servers are limited, it 

cannot able to handle all the incoming requests from 

the customers and some of the request can be missed 

out just because of the resource limitation. Thus this 

will affect the revenue generation.  

So for avoiding loss of those requests, a queuing 

system is introduced for handling requests. In this 

system whenever an incoming request arrives it will 

be inserted inside the waiting queue.  At any moment 

if a server gets idle the request from the waiting will 

be taken out and processed further. But this system 

also has some limitations. In case if the request 

remains inside the queue for a very long time the 

customer may become unhappy with the service. So 

for satisfying the customer requirement, an 

agreement can be given to the customer for handling 

the request within a fixed waiting time. If the waiting 

time is exceeded penalty will be provided by the 

service provider for the customers for providing low 

quality service. This will be implemented using an 

official bond or agreement between the customer and 

the service providers.  

For attaining high profit in the revenue, the number 

of renting servers can be increased at service provider 

side. But this will have more renting cost which in 

turn becomes a counterweight of gain from reducing 

the penalty. Thus a proper scheme should be selected 

for providing service with high quality and also 

generate high profit for the service provider side. In 

this paper different schemes have been proposed for 

increasing the gain of service providers.  

 

III. PRICING TECHNIQUES 

 

The revenue generation of cloud service providers is 

mainly affected by factors like cost, service quality, 

market trends, hardware requirements and customer 

satisfaction. Normally the cloud service providers 

will set higher prices for getting more profit. But 

considering the scenario, this may lead to customer 

dissatisfaction because of the high cost. Thus for 

resolving this issue, a reasonable pricing strategy is 

must be implemented. 

 

Unlike traditional systems where the customer has to 

buy software and hardware by paying large amount , 

Cloud computing introduced a pricing model called 

Pay-as-you-go  which provides high volume  

discounts  which encourage the customers to get into 

it. This module created a cost effective modelling by 

implementing cost effective functions that will 

schedule users’ request to leverage the pricing model. 

The users will be getting maximum cost saving as the 

cloud service providers are giving dynamic prices 

based on the resource usage. Finally, when multiple 

user requests are placed under same physical machine 

may introduce security threats like covert channel 

attacks and Denial of service attacks. It avoids these 

things by implementing cost modelling for all cloud 

storage. 

The strategies used for pricing can be classified into 

two types. 

 

A.  Static Pricing  

In this technique the price is fixed and the pricing 

information will be known to the customer in 

advance. The price will not change according to any 

other criteria.  

 

B. Dynamic Pricing 

In dynamic pricing technique the price will not be 

known in advance. Here the cloud service provider 

delays the release of price information until they 

receive a negotiation from the customer side.  Once 

the customers reveal their demands, the cloud service 

provider will make decisions based on customer 

requirement and the price can be adjusted based on 

that. 

In real world the static pricing technique is most 

widely for doing research activities [2], [10], [11]. 

Ghamkhari and Mohsenian-Rad [11] have used a 

methodology called fixed-rate renting strategy in 

which the price is fixed for all types of requests.  But 

Odlyzko in [12] argued that the fixed rate renting 

creates more resource wastage and it is not 

compatible with service requests from heterogeneous 

systems. Usage based pricing is another type of static 

pricing technology. For example, the fee for the 

service request will be calculated based on the time 

taken for handling and executing the request as per 

customer's requirement. It can also be measured by 

frequency of instructions executed within a particular 

time. With the Usage-based pricing technology 
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customers can utilize the resources at the maximum 

and there will be no much resource wastage. 

Being a better alternative to the static strategy 

dynamic pricing uses genetic algorithm for 

optimizing their pricing policy recursively.  Amazon 

EC2 [17], [18] has introduced a  ”spot   pricing” 

feature, where  the  price of virtual instance will be 

changed and dynamically updated to match the 

demand from customer and supply delivered to them. 

Whenever this method is implemented customers 

may get dissatisfaction if the changed price is not up 

to their expectation. And they will think that pricing 

may unfair to their requests. So by considering all the 

conditions the best usage-based pricing will be 

selected. 

Customer satisfaction is the other factor which 

influences the revenue of cloud service providers. It 

will be measured in term of the quality of service 

provided to them. For achieving customer satisfaction 

at a higher level, an official bond or agreement can be 

introduced between the two parties. The Service 

Level Agreement scheme implements mechanism by 

giving compensation to the customers who were 

served with poor quality of service.  Thus more 

number of customers will be attracted because of the 

guaranteed the service quality. 

From past research reports, various Service Level 

Agreements have been used. Ghamkhari and 

Mohsenian-Rad [11] introduced different mechanism 

with a charging function containing   two   stages.   In 

the first stage a service will be charged normally if 

the service request is completed before the specified 

timeline. Otherwise if that service request cannot be 

addressed by the service provider before the given 

deadline, the service will be dropped and service 

provider has to pay penalty amount to the customer. 

In [2], [10], [21], the gain of service provider 

becomes low whenever waiting time of requests keep 

on increasing and it will become null sometimes. To 

improve revenue generation, in this paper, a charging 

scheme is used with dynamic charges where high 

quality requests are normally charged if not possible 

they will be serviced at free of cost.  

 

C. Dual Renting Scheme 

As most of requests are left out because of single 

renting scheme, a new methodology called double 

renting scheme is introduced which focus on 

guaranteed the quality of service with low level of 

resource wastage. It recommends using a renting 

scheme that combines long-term renting with short-

term renting.  

Most of the service request will be handled by long-

term rented servers due to their low price.  And short-

term rented servers are used whenever there is a need 

for extra capacity during peak period. The proposed 

scheme opts for First come First Serve strategy for 

handling the customer requests. Whenever a request 

is coming to the system a waiting time will be 

assigned to it. Based on their order of arrival each 

request will be assigned and deployed in long term 

server. If the request cannot be handled within the 

particular waiting time, then this will be assigned to 

temporary server with appropriate infrastructure.  

This scheme provides the following advantages over 

static and dynamic pricing techniques. 

1. The requests with high quality and priority will 

be services first with normal cost otherwise if it 

fails to complete the request they will be served 

for free. Thus it will achieve better satisfaction 

from the customer side. 

2. The requests with minimum timeout options will 

be assigned to temporary servers and they are not 

allowed to leave the system so that all types of 

customers will be easily satisfied. 

Flowchart: 
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IV. REVENUE GENERATION MODELS 

 

A. Workload modeling 

The workload models are mainly depends on the 

workload environment characteristics such as virtual 

environment used by the virtual machine for 

implementing cloud, the variance in the network 

bandwidth, the start-up time required by the machine, 

number of failures occurred during start-ups and their 

probability. In workload models the performance 

variance is created by heterogeneity in the hardware 

and instances of virtual machines and their start-up 

times. 

In this paper the workload model involves an 

assessment scheme for predicting the rate at which 

the requests are arriving from customer and the 

demand for resources like infrastructure, CPU 

requirement, storage which will be placed by 

customers in future. It also record the Quality of 

service provided in response to such customer 

requests. 

 

B. System modeling 

This model is used for assessing the functioning and 

behaviour of cloud computing environment over the 

deployment time and execution time. This model will 

provide predictions on service quality metrics like 

response time for handling request, authenticity of 

service provided and availability of resources in the 

cloud. Applications of such models mostly evolve in 

relation to problems that require decision-making 

capability in system management process. Different 

techniques like simple heuristics, nonlinear 

programming and meta-heuristics are used to 

determine optimized decisions. This model also 

provide mechanism for decision making in resource 

allocation, load balancing at the server side when too 

many requests arrives, and admission control for the 

incoming requests from the point of cloud service 

provider and resource management strategies from 

the point of user. 

 

C. Performance Models 

Performance models can also be called as queuing 

models in which the performance survey will be done 

in queuing systems, queuing networks, and layered 

queuing networks. Queuing models are mainly used 

for modelling single resources with contention and 

the queuing networks which consists of nodes that 

interacts with multiple resources and applications. 

Layered Queuing networks will provide better 

performance with application that are having 

connection pools, centralized administration control 

mechanisms and synchronous requests calls for 

accessing resources. Before modelling this type of 

features an adequate knowledge in the application 

behaviour must be known in advance. 

 

D. Hybrid model 

For achieving more benefits, machine learning can be 

applied to Queuing models so that they will try to 

learn their customer behaviour and provide better 

service quality. The machine learning algorithms can 

also be for predicting the performance measures 

based on the system topology and infrastructure. But 

there may be violations in the predictions because of 

the pre-assumptions took for model deployment, such 

as dynamic changing topologies which will result in 

inappropriate predictions. For resolving this type of 

misleads, machine learning algorithms can be used as 

they have high persistence in adapting the dynamic 

changes in the system. Major limitation of this hybrid 

model is that it adopts a hidden model which 

excludes the relative information of the cloud model 

characteristics and failures which affects its 

performance. 

V.CONCLUSION 

 

From this survey it can be concluded that for 

designing revenue generation in cloud service 

providers, the resource pricing models play a vital 

role. For attracting more customers and creating more 

interest in online markets where cloud computing is 

mainly used, many strategies are proposed for 

resource computation and maintenance. Such 

techniques are mainly focused for improving the 

dynamic pricing with an automated approach and 

better resources allocation strategy in cloud. To 

conclude that this paper has provided a survey on 

different cloud renting schemes with their 

significance and limitations which will help the 

researchers to explore their ideas. 
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