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Abstract— Data centers offer many services hosted on 

dedicated physical servers, which are often under-utilized in 

terms of resources used. The virtual machine placement 

problem with the target of minimizing the total energy 

consumption by the running of physical machines, which is 

also an indication of increasing resource utilization and 

reducing cost of a data center. After study different VM 

placement technique in data center, there are wastage of 

resources in Multi-dimensionality of physical machine and 

in maximum resource allocation, which results from the 

imbalanced use of multi-dimensional resource. To overcome 

the utilization problem we have proposed Cartesian co-

ordinate system based placement. The proposed algorithms 

compare with the Novel vector based VM placement 

algorithm, and analyze the experimental result. 
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I. INTRODUCTION 

Cloud computing trend is growing at a rapid pace in 

Information and communication Technology (ICT) industry 

to deliver the Infrastructure, Platform and Software as 

services under pay-as-you-go model [1]. Cloud computing, 

itself is a practical solution for the IT requirement of the 

future and something that will only grow in coming years. 

This would mean setting up many more data centers and 

other facilities to deliver the cloud services
 [2]

.Cloud 

Computing refers to applications and services that run on a 

distributed network using virtualized resources and accessed 

by common Internet protocols and networking standards. 

The ability to virtualize the physical machines gives huge 

benefits in terms of reliability, efficiency, scalability and 

makes computing available as a utility service. Cloud 

computing with virtualization had become a cheap and 

effective way of providing computing facility on a pay per 

use model. Coming years. This would mean setting up many 

more data centers and other facilities to deliver the cloud 

services [2]. The growing demand of cloud infrastructure 

services, results in more number of data center. 

Cloud computing can be implemented at various 

level of abstraction depending on the specific service (e.g. 

computation, application framework, storage) that being 

offered by the cloud provider. Here it is focused on the 

Infrastructure as a Service model (IaaS) which deals with 

provisioning of virtual machines (VMs). A key challenge of 

implementing IaaS is to determine the placement of VMs. 

Virtual machine (VM) is called the process of mapping VMs 

to the most suitable Physical Machine (PM) based on 

requirement of VM [3]. VM placement policy mainly 

focuses on the effectiveness and efficiency of the computing 

resources utilization and minimizing number of running 

physical machines without exceeding the probability of 

violating the user service level agreements. VMs placement 

is an important approach for improving power efficiency 

and resource utilization in cloud infrastructures. 

As virtualization is a core technology of cloud 

computing, the problem of VMs placement has become a 

hot topic recently. Placement of virtual machines is often 

divided in two parts: The first part is admission of new 

requests of virtual machines provisioning and placement 

virtual machines on hosts, and the second part is 

optimization of current allocation of virtual machines. The 

complexity of the allocation a part of the algorithm is n × m 

where n is the number of virtual machines that have to be 

placed and m is the number of hosts. Here mainly focused 

on first part of virtual machine placement for 

multidimensional resource [4]. There is wastage of 

resources in multidimensional object and maximum 

resource allocation, which results the imbalanced use of 

multidimensional resource [5]. The virtual machine 

placement algorithm ensures the efficient and cost effective 

allocation of virtual machines on the actual host machines. 

The rest of the paper is organized as follows. We discuss the 

related work on VM placement in Section II. Section III 

presents VM placement in multidimensional resource. 

Section VI includes our methodology for VM placement in 

multidimensional resource. Finally we summarize in   

Section V. 

II. RELATED WORK 

The problem of VM placement is well explored in literature. 

It is a classical problem of bin packing where different sized 

items are to be packed in bins of fixed capacity and one 

aims to minimize the number of bins used. Here problem 

translates into a vector packing problem where VMs are 

items to be inserted, physical machines are bins and 

resources like CPU, Memory, and Bandwidth etc. from the 

different dimension of vector. 

Beloglazov et. al. [6] VM allocation provided by 

modified best fit decreasing which provide first availability 

of resources and then optimize current VM allocation. The 

modified best fit decreasing algorithm sorts sort all VMs in 

decreasing order of their current CPU utilization allocate 

each VM to a host that provide the least increase of power 

consumption due to this allocation.VM selection provided 

by, minimization of migration policy, which provide better 

results than other policy based on threshold policy. 

Liang Quan et. al. [7] Author represents the 

allocation scheme which can improve the resource 

utilization ratio as well as energy consumption. A concept of 

Utility Ratio Matrix (URM) is put forward to represent 

allocation of host and Virtual Machines. The algorithm is 

predicted application request in advance and work out the 

allocation scheme in advance. A dynamic reconfiguration 

framework of VM and resources for cloud datacenters is 

defined. Author represents app_vm_reconfiguration 

algorithm for reconfiguration based on prediction method 

also define assign_shifting and deployment shifting 

algorithm for placing VM into the host.  
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K. Mills et. al. [8] Author represents three main 

contributions. First is comparing algorithms for initial 

placement in on-demand infrastructure cloud. Second, 

generates insights regarding two level placement algorithm 

consist cluster and node. Third provides on average, 

different algorithm for initial VM placement in on demand 

infrastructure .In on demand clods, two type of VM 

placement decision made: initial placement and migration of 

VM over time. For the implantation purpose koala simulator 

is used with different 42 response variable and plot ANOVA 

results for each response. 

Meng Sun, Weidong Gu et. al [9] Author proposed 

two objective optimization models such that the number of 

required PM is minimized and the resource utilization of 

occupied PM is optimum. Algorithm is based on matrix 

transformation. In the process of transforming, VM 

placement initial matrix must satisfy transformation rule. 

Here in this approach consider two kind of resource, CPU 

and Memory. The result compare with genetic algorithm. 

Proposed algorithm can generate clear initial solution, which 

greatly reduce the time of looking for the optimum solution 

and can achieve a high utilization efficiency of occupied PM 

so as to bring enormous benefit for cloud platform and cloud 

users. 

M. Mishra et. al. [10] Author observed anomalies 

in Sandpiper VM placement. Author used Novel 

methodology for multidimensional object representing VM 

to PM. Novel Vector based approach contains various vector 

TCV (Total Capacity Vector), RU (Resource utilization), 

RD (Resource demand) for VM placement decision. The 

goal of VM placement is all physical machines resource 

utilization (RU) are known and also virtual machine 

resource demand (RD) is known. For each physical 

machine, if it satisfies the resources demand of virtual 

machine then find the angle between RU + RD vector and 

total capacitance vector TCV (1, 1, 1). 

From the literature review of paper, it is studied 

Angle based virtual machine placement algorithm. In this 

approach if assume a sleep or empty physical machine and 

full or running physical machine are available for placing a 

virtual machine. Angle based algorithm identifies balanced 

angle for all physical machines. If sleep mode physical 

machine gives less balanced angle than the running physical 

machine, then angle based algorithm allocate sleep or empty 

physical machine to the virtual machine even though 

running or full utilized Physical machine has capability of 

providing resources to virtual machine. To overcome the 

problem of Novel vector based approach we proposed 

Cartesian Co-ordinate system for VM placement. To 

improve the resource utilization and number of active host 

minimized. 

III. MULTIDIMENSIONAL VM PLACEMENT 

Virtual machine is considered as a multi-dimensional 

resource object (CPU, memory and I/O etc. dimensions). 

The placement problem looks similar to the multi-

dimensional bin packing problem. 

 
Fig. 2.4: VM placements in two dimensions 

 
Fig. 2.5: Normalized resource cube (NRC) 

This is the main difference between Multi-

dimensional bin packing and VM placement problem. We 

illustrate this difference in Figure 2.4. For simplicity, we 

show resources in two dimensions in a PM. A certain 

amount of resources has been used up in the PM (shown as 

lightly shaded rectangle). When a new VM (shown as a dark 

shaded rectangle) is to be placed in this PM, the only 

allowed position for this rectangle is the one shown with a 

„X‟ mark. In case of bin packing problem, the positions 

marked „X‟ are also allowed, whereas they are not allowed 

in VM placement. The problem of placing the VMs over the 

PMs is actually similar to Vector Packing Problem. For this 

problem we refer normalized resource cube. In figure 2.5 all 

information consider as a vector within the NRC. Different 

vector notations of Normalized Resource cube: 

 TCV: Total capacitance vector of a physical 

machine. 

 RUV (t): Resource utilization vector represents the 

utilization of each resource at time t for physical 

machine. 

 RCV (t): Resource capacity vector represents how 

much a resource capability is left in physical 

machine. 

 RRV (t): Resource requirement vector represents 

how much percentage of resources are needed to 

virtual machine. 

Initially each physical machine RUV is (0, 0, 0). If 

one virtual machine comes up with RRV (a, b, c), which is 

less than RCV (TCV-RUV) then physical machine having 

ability to run. After placement of this virtual machine, 

physical machine RUV is increased and RCV is decreased 

by RRV. 
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IV. PROPOSED WORK 

The goal of virtual machine placement is a mapping 

between physical machines to virtual machines. By 

providing better placement strategy to decrease running 

physical machines, increase the resource utilization. To 

overcome the problem of Novel based vector approach and 

wastage of resource by vary the workload demand we 

proposed Virtual Machine placement by Cartesian Co-

ordinates System. 

Here, we consider Virtual machine demand in two 

dimensions, each physical machine is characterized by a 

Multi-dimensional vector called the physical machine‟s 

vector of capacities PMi = (RTCi1, RTCi2, RTCi3... RTCin 

). Each dimension represents the physical machine capacity 

corresponding to different resource such as CPU capacity, 

memory capacity, Bandwidth capacity etc. Similarly, each 

virtual machine is represented by its vector of demands Vj = 

(RDj1, RDj2, RDj3... RDjn ). The goal is to place all virtual 

machines in a few physical machines as possible, ensuring 

that the total demand of virtual machines placed in a host 

does not exceed the capacity of the host. 

 
Fig. 4.1: Cartesian co-ordinates system based Resource 

Here we consider Cartesian co-ordinates points for 

RUP (resource utilization point) for total resource utilization 

and RTCP (resource total capacity point). Now we find 

Available capacity (AC) using distance between RUP and 

RTCP. In Cartesian Co-ordinate system based placement 

create first future map for all PM and calculate available 

capacity for each physical machine, which has enough 

capacity to satisfy requested VM. This approach find out 

minimum available capacity among all PM, which is 

considered targeted PM for new requested VM. Here we 

consider only three parameter CPU (MIPS), Memory 

(RAM) and Bandwidth. 

 
Fig. 4.2: Cartesian Co-ordinates System based VM 

Placement 
In figure 4.2 show two multidimensional resource 

cubes with three dimensions: Memory, CPU, and 

Bandwidth. First cube show that the future maps for the 

running physical machine and second cube show that the 

future maps for sleep mode physical machine. So   running 

PMs has always less available capacity than the sleep mode 

PMs. When placement does using Cartesian Co-ordinate 

System, it will select lesser capacity PM as a target for 

mapping of VM to PM. 

 
Fig.: Flow of Cartesian Co-ordinates System based VM 

Placement 

Fig. shows that work flow of proposed approach. 

First collects the requirement of resource in three dimension 

then sizing the VM. After that checks the available 

resources for demanded VM. If there is capacity for the VM 

than calculate available capacity for all host. To determine 

the best PM for the demanded VM, it is selected lesser 

available capacity host first. So, that active PM can improve 

utilization. 

V. CONCLUSION 

A Cartesian Co-ordinate System based virtual machine 

placement algorithm place virtual machine in to physical 

machine in very efficient way, such that that utilization of 

Multi-dimensional physical machine is increase in every 

dimension The results of proposed approach may give better 

utilization of physical machine as well as reduce running 

physical machine. As a part of future work we will 

implement our proposed approach and analyze results. The 

results may compare with Novel Vector based approach. 
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