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Abstract 

Users can select the optimum cloud provider according to the 

required levels of services is very difficult and time 

consuming when data are too big. To select the best cloud 

service provider with federated cloud architecture in Big Data 

arena this paper aims to propose a classical probability 

ranking principle to resolve various problems faced by the 

user and providers in cloud environment for the big data 

arena. This proposed principle shortlists the cloud service 

provider for the big data based on the Quality of Service 

(QoS) and Service Level Agreement parameters. This 

proposed principle selects the best possible service provider 

using Service Measure Index (SMI). These SMI parameters 

are designed and implemented by Cloud Service Measurement 

Index Consortium (CSMIC) to shortlist the service providers. 

This proposed federated architecture can also be used to the 

new ranking mechanism for ranking the providers using 

classical probability ranking on the basis of the SMI 

parameters. All the shortlisted providers are examined and 

then ranking is done on the basis of the present and past 

values of SMI. This proposed principle is simulated and 

tested, results shows that the proposed algorithm works better 

than the existing model. 

Keywords: Federated architecture, Cloud ranking, SLA 

parameters, Broker manager and Service Provider. 

 

INTRODUCTION  

Cloud computing and Big Data are very fast growing field 

providing all computation resources to the end users. The 

number of cloud service providers and data sets are rising day 

by day.  Dataset in big data are characterized by Variety, 

Velocity and Volume. Cloud computing is an emerging 

paradigm that deliver resources on demand and pay per use 

approach. The divergent characteristic of big data makes this 

pay per use difficult and hurdles in providing quality [1,3] 

services to the users. Cloud computing offers more business 

benefits due to that reason many organizations have started 

developing applications on the cloud infrastructure and 

making their business more profits and flexible. Some cloud 

service providers guarantee the quality of their services by 

defining a set of Service Level Agreements (SLAs) with their 

customers for different dataset. These SLAs naturally lack any 

procedural means of enforcement which leaves the users data 

and software process under the total control of the cloud 

service provider. Any failure to meet the Service Level 

Agreements(SLA)[2] terms and obligations have terrible 

effects on the cloud customer and cloud provider, such as 

losing reputation and client trust and legal or financial 

penalties that may lead to putting an end to the entire 

business. This fact put the pressure and responsibility on the 

various cloud customers when selecting a particular cloud 

service provider for a particular dataset for running their 

service. It difficult to evaluate service levels of different cloud 

provider on their user, big data and QoS requirements on 

some attributes such as quality, reliability and security of an 

application. Hence, it is a demanding task to measure the 

performance of the cloud providers. Cloud Service 

Measurement Index Consortium (CSMIC) has identified 

metrics that are combined in the form of the Service 

Measurement Index (SMI), offering comparative evaluation of 

Cloud services.  

These amount of indices can be used by various customers to 

compare different Cloud services. Several challenges are 

attempted in understanding a model for evaluating QoS and 

ranking Cloud providers. The following are the task of 

evaluating the providers is how to measure various SMI 

attributes of a provider and how to rank the providers based 

on the SMI attributes. In this paper, classical probability 

ranking principle technique is applied to rank among the 

shortlisted cloud providers, select and assign the optimum to 

the service. 

 

PROPOSED DESIGN MODEL OF FEDERATED 

ARCHITECTURE 

Efficient Framework for Ranking Big Data Service Providers 

in load balancing is used to find out the effective solution for 

a particular problem. The proposed the assignment approaches 

for the effective and efficient utilization of available virtual 

machine. [4,5]The assignment approach is mostly used for the 

cost minimization and effective utilization of cloud resources. 

The following algorithm explains the load balancing condition 
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among different virtual resources which are available in the 

cloud environment.  

Algorithm: Resource Selection and Monitoring provision 

using the assignment method.  

Input: BigTask ‘bti’ in the cloud task pool, cti Є T = {1, 

2,….n}, CloudResource ‘crj’ in the cloud data center,    crj Є 

R = {1,2,…..m}, Cloud Cost Matrix (Cn x m) table.  

Begin  

1. for cti Є T do  

2. for crj Є R do  

3. Consider the Cost Matrix table (Cn x m)  

4. Check the resource availability for all the tasks  

5. for each task bti calculate min(ek) between resources do  

6. La ←  𝑏ti(ek) – min(ek)  

7. for each resource crj calculate min(ek) between the tasks do  

8. Lb ← cti(ek) – min(ek)  

9. Find crj(ek) = 0  

10. for each task bti re-compute min(ek) among resources do  

11. Prepare List (Lc) with execution times in resources except   

      cti(ek) is zero  

12. Prepare List (Ld) with execution times consider by both  

       tasks and in resources  

13. Calculate Lc – min(ek).  

14. Calculate Ld + min(ek). 

15. Reconstruct cloud cost matrix (C1n x m)  

16. If tasks are in ready queue then  

17. Task scheduler re-compute all tasks and then repeatedly  

      do: (apply Round Robin method scheduling algorithm).  

18. Specify the time quantum value based on execution time  

       of tasks upon assigned resources. 

19. Allocate the task to the resources which is best fitted  

      based on assignment mechanism.  

20. Insert the next cloud task into next round of queue, if the  

      time quantum value is expired. 

21. Maintain slot table for local mapping to record execution  

      schedule of resources. 

22. else  

23. break  

24. Endif  

25. Calculate average execution time of cloud tasks . 

26. Calculate throughput.  

27. Calculate resource utilization rate.  

28. Calculate scheduling success rate . 

29. endfor  

30. endfor  

31. endfor  

32. endfor  

End 

 

The main objective of the above algorithm efficient 

framework for ranking big data service providers in load 

balancing algorithm in IaaS cloud environment that aims to 

utilize the cloud resources of the virtual machine efficiently. 

[6]This approach is to identify the virtual cloud resources that 

must be suitable for all the applications and minimize the cost 

of applications. The algorithm minimizes the average 

execution time, maximizes the throughput, increases the 

resource [7]utilization rate and increases the scheduling 

success rate using these resources are supported to framework 

for ranking model. 

The following assumptions considered in this ranking model 

are given as follows.  

Table 1. Relative Importance. 

Equal weight  / quality  1 

Somewhat more weight  / better  3 

Definitely more weight / better  5 

Much more weight / better  7 

Extremely more weight / better 9 

 

Table 2. Category of QoS parameters. 

QoS Parameters Higher the 

better 

Lower the 

better 

Security Yes No 

Integrity Yes No 

Capacity Yes No 

Scalability Yes No 

Response Time No Yes 

Mean Time Between 

Failure 

No Yes 

Exception handling Yes No 

Failure masking Yes No 

Accountability Yes No 

Failure semantics Yes No 

Latency No Yes 

Incomplete Transactions No Yes 
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Focus on the functional level of dependency: The same 

function may require different effort, depending on the 

situation. [8,9]This aspect may affect the values of certain 

attributes in the model. Users evaluate choices in linear order: 

This means that there is a linear order in which providers are 

assigned for service. In some case, user interested provider 

may also occupy the top slot. 

 

ALGORITHM FOR CLOUD SERVICE PROVIDER 

SELECTION 

Step 1: User submits the Service requirements and QoS 

preferences to the Broker Manager 

Step 2: User requirements are identified to list the Service 

Providers 

Step 3: Service providers are shortlisted  

Step 4: Shortlisted service providers are ranked based on the 

proposed CPRP. 

Step 5: CPRP considers and measures user requirements, 

service providers and feedback 

Step 6: If user’s required QoS parameters are not specified 

then rank the providers on standard weighing 

schemes and calculate ranking using CPPR. 

Step 7: The best provider is selected using following 

formula. 

∑ 𝐶𝑖 𝑥 𝑅𝑖 … … … … … … … … … … … . . (3.1) 

 

Ci represents the performance, availability, reliability, 

feedback and security is normalized value of considered QoS 

parameters and Ri is relative importance of selected QoS 

parameter. 

 

 

Figure 1:  Customized Ranking Federated Architecture. 

 

EXPECTED SELECTION LIST.  

Now assume that the set of cloud providers Ci shortlisted for 

processing the servicesi, the selected providers are given in the 

list Li =< ci1; ci2; : : : ; ci;ni>. For computing,[10] the expected 

benefit for the service by assigning the provider in list, 

Assume that the user considers the choices in the selected 

order, and the first provider in the list may be choice of 

assigning to the provider.  

Cloud Resource Utilization Rate (cruj): Resource utilization 

rate is the subtraction of starting execution time from finishing 

execution time of tasks on each resources.  

cruj = Ʃbti where bti will be executed on crj (btei – ctsi)      --(4.1) 

where, btei is the finishing time and ctsi is the start 

time of task bti on resource crj.  
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Scheduling Success Rate (SSRi,j): It is based on 

[11]effective resource utilization of resources by the tasks.  

SSRi,j → Ʃti = 1(cruj / m) ---------------------------------(4.2) 

 where, cruj is the cloud resource utilization rate of 

resource crj and m is the number of tasks in each jobs. 

 

OPTIMUM RANKING FROM THE SELECTED LIST 

For discussing, the optimum ranking of selections from[12,13] 

the selected ordered list, the expected benefit for the service 

by ranking the provider and assign it E(ri) is given as follows 

𝐸(𝑟𝑖) =  ∑ (∏ (1| − 𝑝𝑖𝑘
𝑗−1
𝑘=1 )(𝑒𝑖𝑗 + 𝑝𝑖𝑗𝑎𝑖𝑗) + 𝑡𝑖

𝑙,𝑖+1𝑛
𝑗=1 …(5.1)  

 

      𝑖 ≠ 𝑗 ≠ 𝑖+1 

                        Where 

𝑡𝑖
𝑖,𝑖+1 = (𝑒𝑖𝑙 + 𝑝𝑖𝑙𝑎𝑖𝑙) ∏(1 − 𝑝𝑖𝑘)

𝑖=1

𝑘=1

+ (𝑒𝑖,𝑖+1 + 𝑝𝑖,𝑖+1𝑎𝑖,𝑖+1) ∏(1 − 𝑝𝑖,𝑘

𝑖

𝑘=1

) 

In the following, the probability of choice the selected 

provider accepted is Pij< 1 for j = 1… I-1; otherwise, choices 

of order of selected providers cil and ci;l+1 would never be 

reached, and their sequence would not matter. The order of 

selection between[14] first and second spot in the optimum 

list is given in the term 𝑡𝑖
𝑖,𝑖+1

. It shows the difference 

[14,16]between the expected benefits of providers in the 

occupied position in the final ranking list. In order to simplify 

the derivation of the difference by the probability, that the 

user did not select any of the providers before the 

corresponding provider available from the ranking list. This 

simplified difference can be transformed as follows: 

𝑑𝑖
𝑖,𝑖+1 =

𝑡𝑖
𝑖,𝑖+1 − 𝑡𝑖

𝑖+1,𝑖

∏ (1 − 𝑝𝑖𝑘)𝑖−1
𝑘=1

𝑒𝑖𝑙 + 𝑝𝑖𝑙𝑎𝑖𝑙

+ (1 − 𝑝𝑖𝑙)(𝑒𝑖,𝑖+1 + 𝑝𝑖,𝑖+1𝑎𝑖,𝑖+1) − (𝑒𝑖+1

+ 𝑝𝑖,𝑙+1𝑎𝑖,𝑖+1            

+  (1 − 𝑝𝑖,𝑖+1)(𝑒𝑖,𝑙 + 𝑝𝑖𝑙𝑎𝑖𝑙) 

𝑝𝑖,𝑖+1(𝑒𝑖𝑙 + 𝑝𝑖𝑙𝑎𝑖𝑙) − 𝑝𝑖𝑙(𝑒𝑖,𝑙+1 + 𝑝𝑖,𝑙+1𝑎𝑖,𝑖+1………………(5.2) 

 

Since ∏ (1 − 𝑝𝑖𝑘)𝑖−1
𝑘=1 is positive, the expected benefit [18]of 

the original list is not less than that of the modified list iff 

𝑑𝑖
𝑖,𝑖+1 ≥ 0.Formulate the effort of probability ranking 

principle for ranking and assign the providers is given as 

below.  The effort of this ranking is between the average 

benefit if the provider is selected and the ratio between the 

users accepted provider and probability of the provider 

selected. 

𝑒(𝑐𝑖,𝑙) =  𝑎𝑖𝑙 + 
𝑒𝑖𝑙

𝑝𝑖𝑙

… … … … … … … … … … … (5.3) 

SIMULATION RESULT AND DISCUSSIONS. 

With the increasing popularity of Cloud computing, many 

researchers are studied in the recital of clouds for special 

types of applications such as systematic computing, e-

commerce and web applications. Simulation experiments were 

implemented on the JADE 4.3.0 platform [19,20] and on a 

computer whose configuration was an Intel Core i5-

3337UCPU 1.80 GHz, 4.0GB RAM, Windows 10 (64 bits) 

operating system with Service Pack 2. Throughput and 

Average response time was computed for the experimental 

setup and the performances were also analyzed. The 

parameters that are taken into consideration for the simulation 

are based on the number of users, number of cloud service 

providers, task deadlines and others etc. The execution time 

for each task is assigned randomly between 0.5ms to 1.0ms. 

Numbers of users considered are 100, 500 and 1000 at a time. 

Number of service providers available is fixed as 100, and 

deadline for each request is fixed as 0.5ms. Every cloud 

service provider has 10 computing hosts and a time-shared 

VM scheduler. Cloud broker on behalf of user request consist 

of 128MB of memory, 512 MB of storage, 1 CPU, and time-

shared Cloudlet scheduler. The broker requests instantiation 

of 5 VMs and associates one Cloudlet to each VM to be 

executed.  

There are two experiments were conducted and performance 

is analyzed with existing approaches for structured data, 

unstructured data and semi structured data. To rank the 

matched providers using CPRP algorithm and the 

performance is revealed using[15] throughput and execution 

time in Table 3 and Figure 2.  

Execution time of the ranking mechanism depends on its 

implementation and the overhead of the ranking mechanism is 

considerably reduced if the number of providers increased. 

Execution time denotes in Seconds. 1000 requests are 

submitted at time for testing the simulation. Throughput is 

defined as the number of messages exchanged between users 

and providers per second. Result shows that the execution 

time is decreased when the number of providers increased. 

Throughput performance is linear propositional to the number 

of providers is shown in Table 4 and Figure 3. 

Table 3 Execution time of the ranking mechanism 

Number of 

Cloud Providers 

Executing Time 

Structured 

Data 

Semi 

Structured data 

Unstructured 

Data 

1 80 128 204.8 

2 60 96 153.6 

3 40 64 102.4 

4 25 40 64 

5 20 32 51.2 

6 15 24 38.4 

7 13 20.8 33.2 

8 12 19.2 30.7 

9 11 17.6 28.1 

10 10 16 25.6 
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Figure 2 Graph 1: Execution time of the ranking mechanism 

 

Table 4 Analysis the throughput of the ranking model 

Number of 

Cloud 

Providers 

Throughput (Kbps) 

Structured 

Data 

Unstructured 

Data 

Semi 

Structured 

Data 

1 10 6 9 

2 40 24 36 

3 60 36 54 

4 75 45 67.5 

5 85 51 76.5 

6 95 57 85.5 

7 100 60 90 

8 105 63 94.5 

9 110 66 99 

10 115 69 103.5 

 

 

Figure 3. Graph 2: Analysis the throughput of the ranking 

model. 

 

CONCLUSION AND FUTURE WORK 

It has also becomes testing for users to find the best Cloud 

services which can satisfy their user and QoS  requirements in 

terms of SMI parameters such as performance and security. 

To choose suitably between different services, users need to 

have a way to identify and measure key performance criteria 

that are important to their applications. This paper is discussed 

the new ranking mechanism for ranking the providers using 

new classical probability ranking on the basis of the SMI 

parameters. All the shortlisted providers are examined and 

then ranking is done on the basis of the present and past 

values of SMI. The future work on ranking cope with 

variation in QoS attributes such as performance by adopting 

evolutionary algorithms.  
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