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Abstract— 

Along with the event of cloud computing, additional and additional applications area unit 

migrated into the cloud. a crucial feature of cloud computing is pay-as-you-go. However, most 

users invariably ought to pay quite their actual usage thanks to the one-hour asking cycle. 

additionally, most cloud service suppliers give a precise discount for semipermanent users, 

however short users with little computing demands cannot get pleasure from this discount. to scale 

back the price of cloud users, we have a tendency to introduce a replacement role, that is cloud 

broker. A cloud broker is Associate in Nursing mediator agent between cloud suppliers and cloud 

users. It rents variety of reserved VMs from cloud suppliers with an honest value Associate in 

Nursing offers them to users on an on-demand basis at a less expensive value than that provided 

by cloud suppliers. Besides, the cloud broker adopts a shorter asking cycle compared with cloud 

suppliers. By doing this, the cloud broker will cut back an excellent quantity of price for user.. 

additionally to scale back the user value, the cloud broker additionally might earn the distinction 

in costs between on-demand and reserved VMs. during this paper, we have a tendency to 

specialise in the way to tack a cloud broker and the way to cost its VMs specified its profit will be 

maximized on the premise of saving prices for users. Profit of a cloud broker is full of several 

factors like the user demands, the acquisition value and therefore the sales value of VMs, the 

dimensions of the cloud broker, etc.. Moreover, these factors ar affected reciprocally, that makes 

the analysis on profit additional sophisticated. during this paper, we have a tendency to first of all 

provides a synthetically analysis on all the touching factors, associated outline an optimum 

multiserver configuration and VM rating drawback that is sculpturesque as a profit maximization 

drawback. Secondly, combining the differential and division search technique, we have a 

tendency to propose a heuristic technique to resolve the improvement drawback. The near-optimal 

solutions will be wont to guide the configuration and VM rating of the cloud broker. Moreover, a 

series of comparisons are given that show that a cloud broker will save a substantial value for 

users. 

 

Index Terms:Cloud broker, cloud computing, cost reduction, profit maximization, queue 

model, service demand, VM configuration 

I. Introduction 

 
Over the past few years, cloud computing has 

experienced tremendous development [1]. 

More and more cloud providers have jumped 

on the cloud bandwagon, and they centrally 

manage a variety of resources such as 

hardware and software and deliver them over 

the internet in the form of services to 

customers on demand [2]. Thanks to unique 

properties such as elasticity, flexibility, 

apparently unlimited computational power 
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[3], and pay-as-you-use pricing model, cloud 

computing can reduce the requirement of 

clients for large capital outlays for hardware 

necessary to deploy service and the human 

expenses to operate it [4]. Hence, an 

increasing number of clients are transferring 

their business to the cloud. One important 

feature of cloud computing is pay-asyou-use 

[5, 6, 7], which contains two meanings. First, 

according to the customer resource demand 

such as CPU, memory, etc., the physical 

machines are dynamically segmented using 

virtualization technologies and provided to 

customers in the form of virtual machines 

(VMs), and customers pay according to the 

amount of resources they actually consumed. 

Second, the VMs can be dynamically 

allocated and deallocated at any time, and 

customers should pay based on how long the 

resources are actually used. Nevertheless, the 

pay-as-you-use pricing model is presently 

only conceptual due to the extreme 

complexity in monitoring and auditing 

resource usage [8], and cloud providers 

usually adopt an hourly billing scheme; in 

other words, the Billing Time Unit (BTU) of 

the cloud providers is one hour, for instance, 

Amazon EC2 [9]. Therefore, the customers 

should pay for the resources by the hour even 

if they do not actually utilize the allocated 

resources in the whole billing horizon [10]. 

This leads to a waste of resources and raises 

the cost of customers to a certain degree. In 

addition, almost all cloud providers provide 

two main ways to pay for their instances: On-

Demand and Reserved Instances [11, 12]. 

With On-Demand instances, users pay for 

compute capacity by per hour depending on 

which instances they run, and they are 

recommended for the applications with short-

term workloads. Reserved Instances provide 

users with a significant discount (up to 75% 

in Amazon EC2) compared to On-Demand 

instance pricing, but customers should rent 

instances for long periods, e.g., from six 

months to several years, according to the 

current plans offered by real cloud providers 

such as Amazon [9] and Microsoft Azure 

[13]. Obviously, this discount cannot be 

enjoyed by the short-term customers. Due to 

above two reasons, the short-term customers 

always should pay more than they actually 

must pay. To reduce cost for this part of 

customers, we introduce the cloud broker, an 

intermediary agent between cloud providers 

and customers. Fig. 1 shows the relationship 

among the cloud broker, cloud providers, and 

customers. The cloud broker rents the 

reserved VMs from cloud providers for long 

periods with the reserved price and 

outsources the resources as on-demand VMs 

to customers for a lower price with respect to 

the price that the cloud providers charge for 

the same VMs. A cloud broker can help to 

reduce the cost of customers from two 

aspects. First, the cloud broker takes 

advantages of the price gap between reserved 

and on-demand VMs, renting the reserved 

VMs with a good price and outsourcing them 

as on-demand VMs with a lower price 

compared with the same VMs provided by 

cloud providers. Second, the cloud broker 

adopts a smaller billing cycle (BTU) than the 

cloud providers. Adopting the two strategies, 

the resource utilization can be efficiently 

increased and the customer requests can be 

accommodated with less cost. In addition to 

helping customers to reduce their cost, the 

cloud broker can earn a huge difference in 

price between the reserved and on-demand 

VMs [14]. Making profit is one of the main 

objectives of all enterprises. Hence, in this 

paper, we focus on how to maximize the 

profit of the cloud broker, and meanwhile, 

the customer cost can be reduced efficiently. 

Like all business, the profit model of a cloud 

broker in cloud computing is based on two 

components, namely, the revenue and the 

cost. For a cloud broker, the revenue is the 

service charge to users, and the cost is the 

renting cost paid to cloud service providers. 

A profit model of a cloud broker includes 
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many considerations, such as the scale (the 

number of VMs) of a cloud broker system, 

the customer demand (the rate that requests 

submitted to a cloud broker), the renting 

price (the cost price) that the resources are 

rented from cloud providers, the selling price 

(the sales price) that the cloud broker 

provides resources to users, the BTU, and so 

forth. To maximize the profit of a cloud 

broker, we should understand both revenue 

and cost, and in particular, how they are 

affected by those factors. The revenue of a 

cloud broker is determined by two factors, 

i.e., the customer demand and the sales price. 

The customer demand is measured by the 

task arrival rate of the cloud broker in this 

paper. Under a given sales price, the greater 

(smaller, respectively) the customer demand 

is, the higher (lower, respectively) the 

revenue is. Similarly, under a given customer 

demand, the higher (lower, respectively) the 

sales price goes, the more (less, respectively) 

the revenue can be obtained. Moreover, the 

sales price has a great impact on the customer 

demand of a cloud broker. If the sales price 

of the on-demand VMs offered by the cloud 

broker are much cheaper compared with the 

same VMs provided by the cloud providers, 

more customers are attracted to submit their 

computing requests to the cloud broker. On 

the contrary, if the cloud broker raises the 

sales price of VMs, the customer demand 

decreases correspondingly. Hence, 

determining a proper sales price is a key 

issue for cloud brokers to maximize their 

profit, which will be calculated in this paper. 

The cost of a cloud broker is also determined 

by two factors, i.e., the cost price of 

resources and the scale of the service system. 

The cost price of resources is determined by 

cloud providers. The service system can be 

modeled as a multiserver system, which 

consists of many resources (VMs) rented 

from cloud providers. The system scale 

determines the service capacity of the cloud 

broker. A cloud broker with a larger system 

scale can serve more customers, which can 

obtain more revenue but generate an 

increasing cost. Hence, the system scale also 

should be determined properly such that the 

profit of a cloud broker is maximized. In this 

paper, we study the problem of optimal 

multiserver configuration and resource 

pricing for profit maximization of cloud 

brokers. To maximize the profit of cloud 

brokers, we provide a comprehensive 

analysis on the profitaffecting factors and 

formulate an profit maximization problem. 

By solving the optimization problem, the 

optimal VM price and system scale can be 

obtained such that the profit is maximized. 

II. LITERATURE SURVEY 

With the gradual increase in social media 

usage and the extensive level of self-

disclosure within such platforms, efforts to 

detect depression from Twitter data have 

increase. Park et al. indicated that depressed 

Twitter users tend to post tweets containing 

negative emotional sentiments more than 

healthy users. In addition, De Choudhury et 

al. found that depressive signals are 

noticeable in tweets posted by users with 

major depressive disorder. Thus far, different 

features have been used to detect depression 

from Twitter data. De Choudhury et al. 

collected more than 2 M tweets from 476 

users who were clinically diagnosed as 

depressed and had Twitter accounts. They 

used behavioral attributes related to social 

engagement, emotion, language and 

linguistic styles, ego network, and mentions 

of antidepressant medications to build a 

classifier that provides estimates of the risk 

of depression. They leveraged these 

distinguishing attributes to build an SVM 

classifier that can predict the risk of 

depression with 70% classification accuracy. 

Tsugawa et al. revealed that frequencies of 

word usage, along with topic modeling, are 

useful features for the prediction model. 

Using the radial kernel SVM classifier, they 
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obtained 69% classification accuracy in 

predicting depression of 81 participants out 

of the 209 collected using a questionnaire. In 

addition, Reece et al.extracted predictive 

features for measuring the effect, linguistic 

style, and context from users’ tweets; built 

models using these features with supervised 

learning algorithms, and successfully 

discriminated between depressed and healthy 

contents. Their data were collected from 105 

out of the 204 depressed users and the CESD 

scores relied on the identification of 

depressed users. The best classifier 

performance was obtained using a 1200-tree 

random forest classifier, increasing the 

precision to 0.866, compared to other study 

results. Nadeem et al utilized the bag-of-

words approach for better depression 

detection, which uses word occurrence 

frequencies to quantify the content of a tweet 

measured on a document level. They 

employed four types of binary classifiers: 

linear SVM classifier, decision tree (DT), 

Naïve Bayes (NB) algorithm, and logistic 

regressive approach, and found that NB 

outperformed other classifiers with an 

accuracy of 81% and precision of 0.86. They 

used a corpus of more than 2.5 M tweets 

gathered from the Shared Task organizers of 

CLPsych 2015, online, from users who 

indicated they were diagnosed as depressed 

(326) or with PTSD. On the other hand, 

Nadeem et al., Coppersmith et al. [3], and 

Mowery et al. considered sentiment analysis 

as a feature to detect depression from Twitter 

data. Jamil et al.concluded that the use of 

sentiment analysis, along with percentage of 

depressed tweets, increases the precision and 

recall 3 of detecting depression. The 

classifier was trained on 95 users who 

disclosed their own depression (which was 

equal to 5% of users participating in the 

study, while the remaining 95% were healthy 

users), using SVM, which provided a recall 

of 0.875 and precision of 0.775. De 

Choudhury et al. and Jamil et all used the 

benefits of depressed people tweets for 

extracting features that helped increase the 

detection accuracy. De Choudhury et al. built 

a depression lexicon of terms that are likely 

to appear in postings from individuals 

discussing depression or its symptoms in 

online settings. In contrast, Jamil et al used 

the percentage of depressed tweets, along 

with self-indication of depression, to decide 

whether a user should be removed from the 

training set and found this feature to increase 

the model’s accuracy 

 

III. PROBLEM STAT`EMENT 

 
In general, a service provider rents a certain 

number of servers from the infrastructure 

providers and builds different multi-server 

systems for different application domains. 

Each multiserver system is to execute a 

special type of service requests and 

applications. Hence, the renting cost is 

proportional to the number of servers in a 

multiserver system. The power consumption 

of a multiserver system is linearly 

proportional to the number of servers and the 

server utilization, and to the square of 

execution speed. The revenue of a service 

provider is related to the amount of service 

and the quality of service. To summarize, the 

profit of a service provider is mainly 

determined by the configuration of its service 

platform. 

The waiting time of the service requests is 

too long.Sharp increase of the renting cost or 

the electricity cost. Such increased cost may 

counterweight the gain from penalty 

reduction. In conclusion, the single renting 

scheme is not a good scheme for service 

providers. 

 

 
In this paper, we propose a novel renting 

scheme for service providers, which not only 
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can satisfy quality-of-service requirements, 

but also can obtain more profit. 

A novel double renting scheme is proposed 

for service providers. It combines long-term 

renting with short-term renting, which can 

not only satisfy quality-of-service 

requirements under the varying system 

workload, but also reduce the resource waste 

greatly. 
Since the requests with waiting time D are 

all assigned to temporary servers, it is 

apparent that all service requests can 

guarantee their deadline and are charged 

based on the workload according to the 

SLA. Hence, the revenue of the service 

provider increases. 

Increase in the quality of service requests 

and maximize the profit of service providers. 

IV. MODULES 

 
Cloud Computing: Cloud computing 

describes a type of outsourcing of 

computer services, similar to the way 

in which the supply of electricity is 

outsourced. Users can simply use it. 

They do not need to worry where the 

electricity is from, how it is made, or 

transported. Every month, they pay for 

what they consumed. The idea behind 

cloud computing is similar: The user 

can simply use storage, computing 

power, or specially crafted 

development environments, without 

having to worry how these work 

internally. Cloud computing is usually 

Internet-based computing. The cloud is 

a metaphor for the Internet based on 

how the internet is described in 

computer network diagrams; which 

means it is an abstraction hiding the 

complex infrastructure of the internet. 

It is a style of computing in which IT-

related capabilities are provided “as a 

service”, allowing users to access 

technology-enabled services from the 

Internet ("in the cloud")without 

knowledge of, or control over the 

technologies behind these servers. 
Queuing model: 
We consider the cloud service platform 

as a multiserver system with a service 

request queue.The clouds provide 

resources for jobs in the form of virtual 

machine (VM). In addition, the users 

submit their jobs to the cloud in which 

a job queuing system such as SGE, 

PBS, or Condor is used. All jobs are 

scheduled by the job scheduler and 

assigned to different VMs in a 

centralized way. Hence, we can 

consider it as a service request queue. 

For example, Condor is a specialized 

workload management system for 

computeintensive jobs and it provides a 

job queueing mechanism, scheduling 

policy, priority scheme, resource 

monitoring, and resource management. 

Users submit their jobs to Condor, and 

Condor places them into a queue, 

chooses when and where to run them 

based upon a policy.An M/M/m+D 

queueing model is build for our 

multiserver system with varying 

system size. And then, an optimal 

configuration problem of profit 

maximization is formulated in which 

many factors are taken into 

considerations, such as the market 

demand, the workload of requests, the 

server-level agreement, the rental cost 

of servers, the cost of energy 

consumption, and so forth. The optimal 

solutions are solved for two different 

situations, which are the ideal optimal 

solutions and the actual optimal 

solutions. 
Business Service Providers Module: 

Service providers pay infrastructure 

providers for renting their physical 

resources, and charge customers for 

processing their service requests, 
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which generates cost and revenue, 

respectively. The profit is generated 

from the gap between the revenue and 

the cost. In this module the service 

providers considered as cloud brokers 

because they can play an important role 

in between cloud customers and 

infrastructure providers, and he can 

establish an indirect connection 

between cloud customer and 

infrastructure providers. 
Infrastructure Service Provider 

Module: In the three-tier structure, an 

infrastructure provider the basic 

hardware and software facilities. A 

service provider rents resources from 

infrastructure providers and prepares,a 

set of services in the form of virtual 

machine (VM). Infrastructure providers 

provide two kinds of resource renting 

schemes, e.g., long-term renting and 

short-term renting. In general, the 

rental price of long-term renting is 

much cheaper than that of short-term 

renting. 
Cloud Customers:  A customer 

submits a service request to a service 

provider which delivers services on 

demand. The customer receives the 

desired result from the service provider 

with certain service-level agreement, 

and pays for the service based on the 

amount of the service and the service 

quality. 

 

V.ARCHITECTURE 

 

 

 

 

VI.RESULTS 

 

 
 

 

 
 

 
 

VII. CONCLUSION 

 

In this paper, we focus on the profit 

maximization problem of cloud brokers. A 

cloud broker is an intermediary entity 

between cloud service providers and 

customers, which buys reserved instances 

from cloud providers for long periods of time 

and outsources them as on-demand VMs for 

a lower price and fine-grained BTU with 

respect to what the cloud service providers 
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charge for the same VMs. Due to the lower 

service price and the finer-grained BTU 

compared with the public clouds, the cloud 

broker can save much cost for customers. 

This paper tries to guide cloud brokers on 

how to configure the virtual resource 

platform and how to price their service such 

that they can obtain the maximal profit. To 

solve this problem, the virtual resource 

platform is modeled as an M/M/n/n queue 

model, and a profit maximization problem is 

built in which many profit-affecting factors 

are analyzed based on the queuing theory, as 

well as the relationship between them. The 

optimal solutions are solved combining the 

partial derivative and bisection method. 

Lastly, a series of calculations are conducted 

to analyze the changing trend of profit and 

the ratio of user cost savings. In this paper, 

we adopt the linear price-demand price when 

we analyze the broker’s profit since it is the 

most common function in real market. 

Whereas, different cloud markets might show 

different price-demand relationship.  
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