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Abstract: VM placement is the most challenging issue 

in the cloud data center. Most of the existing work 

provides solutions for the VM placement but failed to 

consider the efficient resource utilization of the virtual 

machines. To overcome the challenge of resource 

utilization, a new algorithm for the VM placement by 

considering the physical machine present in the data 

center is proposed. The proposed quartile algorithm 

classify the overloaded and the under loaded servers 

based on the resource utilization and for placing the VM, 

the bin packing algorithm based on new variable size is 

used. The results show that the proposed algorithm helps 

in resource management efficiently. 

1. Introduction 

Cloud computing is based on the resource demands, 

cloud is a platform for sharing a without depending upon 

any infrastructure.  The virtual machines should be 

allocated to the host in such a way that each VM get 

assigned to the suitable host by utilizing resources of the 

host and minimizing the wastage of the resources at cloud 

datacenter. This paper proposes a new variable sized bin 

packing algorithm to assign the resource when VM’s 

requests. And for the classification the servers into 

overloaded and under loaded, the proposed work uses the 

quartile logic to calculate the threshold.  VM placement 

is made   according to the user request based on the 

threshold value .VM placement algorithms is designed 

and proposed in the cloud computing environment to 

improve the resource management in data centers. VM 

placement is a task that is conducted as a part of the VM 

migration process. It aims to find the best and most 

suitable PM to host the VMs. Remaining papers follows 

as section 2 contains literature survey, in section3 

explains about algorithm, section4 describes the results 

and discussion and section5 gives the overall conclusion 

of the work.   

2. Literature survey 

The paper [1] discuss about the VM placement and how 

efficiently the resource is utilized. The VM placement is 

done only when a user requests for resource to make sure 

that the respected PM is efficiently utilized. Before 

placing the VM, the physical machine for placing the 

virtual machine is taken into consideration. This paper 

made some formulation to find out how the PM’s are 

considered by using the quartile method and by using 

quartile method the paper proposes formulae for 

calculating the threshold, by using the formulation VM’s 

are placed in the nodes. For placing the VM paper in the 

node variable size bin packing algorithm is used. 

Naturally the bin packing algorithms is used find the 

physical machine which is capable of accommodating the 

VM and it is used minimize the cost of running data 

centers by placing the VMs required to be at least number 

of PMs[2]. The Best Fit Algorithm which is going to 

search for the least availability of the VM’s makes a set 

of server’s that are  active all the times and places each 

VM at the best position to achieve load balance amongst 

the active hosts. The authors in [3] use a method to 

increase the utilization of resources efficiently in VM’s. 

Virtual machine allocation or VM allocation [4] is the 

process of allocating virtual machines with the suitable 

physical machine. At the time of placement PM’s are 

selected using hardware and resource management of 

virtual machines. There are different rules arrived for VM 

placement. Mills et al. [5] explained about 3 rules. In the 

first fit rule, the VM’s is placed on the first PM by 

checking the availability of resources. In the next fit rule, 

selects next PM with availability of resource and last 

selects one. Randomly a PM is selected for placing the 

VM in random fit rule. Both three rules are simple and 

old. The main drawbacks of these rules are resources 

imbalance and self-decision making on resource 

availabilities of VM and less efficient resource utilization 

in PM. In the First Fit Decreasing [6] physical machines 

are sorted based on resource utilization and it works as 

first fit rule. Based on the capacity of the PM and using 

dot product method the VM demands are calculated. 

Reducing the angle method is explained in [7] where the 

target PM is chosen based on the angle between the sum 

of PM utilization vector (RUVi) and VM resource 

demand RD with the total capacitance vector. The 

resource utilization requires  more cost for selecting PM 

and VM.         
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3. Proposed algorithms 

 
Algorithm (1) explains about the classification of the 

servers with respect to the resource utilization by using 

the quartile formation. Servers present in the data center 

are given as input and the servers are arranged in 

descending order with respect to the resources of the 

physical machines present in the data center. Then the 

midpoint of the server is found out and calculates the 

average of the physical machine is explained in the above 

algorithm. After calculating the average, lower quartile is 

calculated and the upper quartile value using the 

formation is explained in the line. And after calculating 

the obtained value, subtract the upper quartile and the 

lower quartile value which is stored in the (T1) is given in 

line (8). After squaring, the obtained value and store in 

(Q1). Line (10-11) which add and sub with the value of 

(Q1) and it will be stored in the respected variables 

(S2&S4). Line (12-15) is going to check for the 

overloaded and under loaded server with respective 

condition. 

 

 

Algorithm(2)  calculates the threshold with using the 

upper quartile and lower quartile line(1) and line (2) 

which takes from the algorithm(1) and take an average of 

the both as shown in line(3) which will be stored in the 

(T) variable . Calculating the threshold is to make sure 

that all the PM’s in the data center are efficiently placed 

by using  variable sized bin packing algorithm which is 

explained in algorithm(3). 

 
Algorithm (3) explains about the VM placement using 

the variable sized bin packing algorithm. Input is the 

servers present in the data center. Initialize the blocks and 

assign for the blocks, line (4-6) explains if the current 

servers is equal to the threshold then leave that respective 

server and search for another one in the list, if the 

resource capacity is less than the threshold value then 

consider that server for the VM placement and which is 

going to search with the available capacities. Line (9-12) 

If it is less than the available capacity, then allocate that 

resource to that server and search for another server in 

the list and check for the availability of the resources in 

the list. Line (13-17) checks if the current server capacity 

is greater than the availability. If the condition is true, the 

algorithm skips that server and checks for the server with 

the respected resource in the list. The process continues 

until it reaches null. Once it reaches null, then the work 

completes as shown in line (18-20). 

4. Results and discussion 

Fig.1. VM placement diagram 
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5. Conclusion 

The paper describes about how efficiently the resource is 

utilized and PM’s are classified using the quartile 

formulation based on the resource availability and for 

placing the VM the paper proposes  the variable sized bin 

packing algorithm which ensures that the VM’s are 

efficiently utilized and simulation is done in cloudsim 

tool kit.  
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