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Abstract
Different workloads utilize system resources at different levels. 
Depending on the resource utilization pattern some workloads 
may be better suited for hosting on virtual platform. This study is 
intended to compare how different workloads perform on Linux 
using virtual box with different operating system. Performance 
testing is very important in the software development life cycle 
of a Product. This work gives very exposure to the users for 
proper utilization of resources using virtualization and help 
to maintaining the performance of the System by utilizing the 
maximum resources. 
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I. Introduction
Server virtualization plays an important role in the Information 
Technology (IT) sector. Virtualization reduces the total cost 
of ownership, saves power, floor rental costs etc. Owing 
to these advantages many companies have adopted this 
technology to consolidate a number of physical servers to 
single virtual server. Server virtualization is been achieved 
by using virtualization software such as VMware [1], Xen [2], 
Virtual Box etc. These software runs as Virtual Machines (VM) 
in a shared physical environment. Virtualization allows two 
or more environments to run on the same physical machine 
such that the different environments are completely isolated 
from one another. This technology transforms physical 
systems into a pool of logical computing resources. System 
resources are dynamically allocated to any operating system 
based on need. This leads to high utilization of hardware and 
software resources. Virtualization [3] technology offers many 
advantages to datacenter administrators and end users. A 
lot of research has been done in the area of analyzing the 
applications on the VMs.  However, there has not been much 
research into the performance of applications in the VM 
and non VM environments.   Hence, a comparative study of 
application performance in VM and non VM environment helps 
in understanding the kind of applications that are best suited. 
This study will also deal about the applications that would     
perform better in these environments. The resulting information 
will help decision makers to host applications appropriately and 
hence derive optimum benefits of virtualization. To perform 
such a study i used the virtual box in a Linux. For this purpose, 
I installed the different operating system on virtual box by using 
base operating system as Linux.

II. Overview of Virtual Box
Virtual Box is a cross-platform virtualization application. It 
installs on your existing Intel or AMD-based computers, whether 
they are running Windows, Mac, Linux or Solaris operating 
systems. Secondly, it extends the capabilities of your existing 
computer so that it can run multiple operating systems (inside 
multiple virtual machines) at the same time. So, for example, 
you can run Windows and Linux on your Mac, run Windows 
Server 2008 on your Linux server, run Linux on your Windows 

PC, and so on, all alongside your existing applications. You can 
install and run as many virtual machines as you like. Virtual 
Box is deceptively simple yet also very powerful. It can run 
everywhere from small embedded systems or desktop class 
machines all the way up to datacenter deployments and even 
Cloud environments.In this work, Server Virtualization setup 
is configured by using Virtual Box,

 
Fig. 1: Physical Servers   

III. Virtual Box Characteristics

A. Running multiple operating systems simultaneously
Virtual Box allows you to run more than one operating system at 
a time. This way, you can run software written for one operating 
system on another (for example, Windows software on Linux or a 
Mac) without having to reboot to use it. Since you can configure 
what kinds of "virtual" hardware should be presented to each 
such operating system, you can install an old operating system 
such as DOS or OS/2 even if your real computer's hardware is 
no longer supported by that operating system.

B.  Easier software installations
Software vendors can use virtual machines to ship entire 
software configurations. For example, installing a complete 
mail server solution on a real machine can be a tedious task. 
With Virtual Box, such a complex setup (then often called an 
"appliance") can be packed into a virtual machine. Installing 
and running a mail server becomes as easy as importing such 
an appliance into Virtual Box.

C. Infrastructure consolidation
Virtualization can significantly reduce hardware and electricity 
costs. Most of the time, computers today only use a fraction of 
their potential power and run with low average system loads. A 
lot of hardware resources as well as electricity is thereby wasted. 
So, instead of running many such physical computers that are 
only partially used, one can pack many virtual machines onto 
a few powerful hosts and balance the loads between them.

D. Portability
Virtual Box runs on a large number of 32-bit and 64-bit hosts 
operating. Virtual Box is a so-called "hosted" hypervisor 
(sometimes referred to as a "type 2" hypervisor). Whereas a 
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"bare-metal" or "type 1" hypervisor would run directly on the 
hardware, Virtual Box requires an existing operating system 
to be installed. It can thus run alongside existing applications 
on that host. To a very large degree, Virtual Box is functionally 
identical on all of the host platforms, and the same file and 
image formats are used. This allows you to run virtual machines 
created on one host on another host with a different host 
operating system; for example, you can create a virtual machine 
on Windows and then run it under Linux.

E. No hardware virtualization required
For many scenarios, Virtual Box does not require the processor 
features built into newer hardware like Intel VT-x or AMD-V. 
As opposed to many other virtualization solutions, you can 
therefore use Virtual Box even on older hardware where these 
features are not present. 

F. Guest Additions
shared folders, seamless windows, 3D virtualization. The 
Virtual Box Guest Additions are software packages which can 
be installed inside of supported guest systems to improve 
their performance and to provide additional integration and 
communication with the host system. After installing the Guest 
Additions, a virtual machine will support automatic adjustment 
of video resolutions, seamless windows, accelerated 3D 
graphics and more. 

G. USB device support
Virtual Box implements a virtual USB controller and allows 
you to connect arbitrary USB devices to your virtual machines 
without having to install device-specific drivers on the host. 
USB support is not limited to certain device categories.

H. Multiscreen resolutions
Virtual Box virtual machines support screen resolutions many 
times that of a physical screen, allowing them to be spread over 
a large number of screens attached to the host system.

I. PXE Network [6] boot
The integrated virtual network cards of Virtual Box fully support 
remote booting via the Preboot Execution Environment (PXE).

IV. Experimental Work
The loads were calculated by giving different operating System 
loads on virtual box when we have Linux operating    system as 
the base operating system. We have following steps to perform 
the experiment.
1.  Initial CPU configuration which is shown in the Table 1.
Table 1:
                                    CPU
Operating System Linux UBANTU 10.10
With Virtual Box
No of Processor 2
Type of Processor Intel core 2 Duo
Processor Speed 2.8 GHz
RAM 2 GB

2 .As the Linux(as the base operating system) is started and we 
run the Virtual Box application, the CPU utilization is very less 
as we seen in the fig. 1, We see that the CPU is near by 13% 
and memory is 15% in used as we seen in the fig. 2.

Fig. 2:

3 .Now we installing the three operating system (Microsoft 
windows server 2003, Windows XP, Ubuntu Linux) in the 
Virtual box. Before installation we decide the virtual hardware 
configuration for the operating systems in the Virtual Box. As 
we seen in the fig. 3.
 

Fig. 3:

4.  When we start the all operating system [4] in Virtual box, 
the CPU utilization is increase according to the reserved 
configuration of virtual hardware in Virtual box. The utilization 
graph in fig. 4, shows that how the free resources came in 
use when all virtual parallel operating system are working. As 
compared to previous figure, the utilization of CPU is about 74% 
and memory is 65% that is almost 5 times increase resource 
utilization [5].

Fig. 4:
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5. Fig. 5, shows the all present working of Operating systems 
with resources utilization in virtual box.

Fig. 5:
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