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Abstract— In a cloud computing environment resource
allocation and reallocation are the important concepts for
accommodating the customers’ requests and utilities to the
users of cloud with low investments. Cloud computing
system allows the customers to increase or decrease their
storage resources based on their needs. In this paper, we are
using a dynamic approach to allocate the storage resources
based on the user requirements. We are adopting an
algorithm which is able to measure the unevenness in the
resources utilization in the server, by
eliminating/minimizing the unevenness we can improve the
over utilization of server and its storage resources. we are
using the system that uses virtual machines to allocate the
resources based on the application needs and support green
computing by optimizing the resource utilization of server
and some measures that can avoid overload in the system so
we can achieve good performance.

Key words: Cloud Computing, Virtual Machines (VM),
Storage Resources, Energy Conservation

I. INTRODUCTION

Cloud computing is the use of computing resources that
are delivered as a service over a network. The name
comes from the use of a cloud-shaped symbol as an
abstraction for the complex infrastructure it contains in
system diagrams. Cloud computing entrusts remote
services with a user's data, software and computation.

We see Cloud Computing as a computing model,
not a technology. In this model “customers” plug into the
“cloud” to access IT resources which are priced and
provided “on-demand”. Essentially, IT resources are
rented and shared among multiple tenants much as office
space, apartments, or storage spaces are used by tenants.
Delivered over an Internet connection, the “cloud”
replaces the company data center or server providing the
same service. Thus, Cloud Computing is simply IT
services sold and delivered over the Internet.
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Fig. 1.1: Cloud Computing Model

A. Advantages of Cloud Computing:

—  Minimizes implementation and maintenance costs

— Higher mobility for a global workspaces.

— Flexible and scalable infrastructures

—  Quick time to market

— IT department transformation (focus on innovation
vs. Maintenance and implementation)

— Increased availability of high-performance
applications to small/medium-sized businesses.

Cloud computing allows business customers to
scale up and down their resource usage based on needs.
Many of the touted gains in the cloud model come from
resource multiplexing through virtualization technology. In
this system, we present a system that uses virtualization
technology to allocate data center resources dynamically
based on application demands and support green computing
by optimizing the number of servers in use. We introduce
the concept of “skewness” to measure the unevenness in the
multi-dimensional resource utilization of a server. By
minimizing skewness, we can combine different types of
workloads nicely and improve the overall utilization of
server resources. We develop a set of heuristics that prevent
overload in the system effectively while saving energy used.
Trace driven simulation and experiment results demonstrate
that our algorithm achieves good performance.

The elasticity and the lack of upfront capital
investment offered by cloud computing is appealing to many
businesses. There is a lot of discussion on the benefits and
costs of the cloud model and on how to move legacy
applications onto the cloud platform. Here we study a
different problem: how can a cloud service provider best
multiplex its virtual resources onto the physical hardware?
This is important because much of the touted gains in the
cloud model come from such multiplexing. Studies have
found that servers in many existing data centers are often
severely under-utilized due to over-provisioning for the peak
demand. The cloud model is expected to make such practice
unnecessary by offering automatic scale up and down in
response to load variation. Besides reducing the hardware
cost, it also saves on electricity which contributes to a
significant portion of the operational expenses in large data
centers.

Virtual machine monitors (VMMs) like Xen
provide a mechanism for mapping virtual machines (VMs)
to physical resources. This mapping is largely hidden from
the cloud users. Users with the Amazon EC2 service, for
example, do not know where their VM instances run. It is up
to the cloud provider to make sure the underlying physical
machines (PMs) have sufficient resources to meet their
needs. VM live migration technology makes it possible to
change the mapping between VMs and PMs While
applications are running. However, a policy issue remains as
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how to decide the mapping adaptively so that the resource
demands of VMs are met while the number of PMs used is
minimized. This is challenging when the resource needs of
VMs are heterogeneous due to the diverse set of applications
they run and vary with time as the workloads grow and
shrink. The capacity of PMs can also be heterogeneous
because multiple generations of hardware co-exist in a data
center.

We aim to achieve two goals in our algorithm:
1) Overload avoidance:
the capacity of a PM should be sufficient to satisfy the
resource needs of all VMs running on it. Otherwise, the PM
is overloaded and can lead to degraded performance of its
VMs.
2) Energy Conservation:
The number of PMs used should be minimized as long as
they can still satisfy the needs of all VMs. Idle PMs can be
turned off to save energy. There is an inherent trade-off
between the two goals in the face of changing resource
needs of VMs. For overload avoidance, we should keep the
utilization of PMs Low to reduce the possibility of overload
in case the resource needs of VMs increase later. For Energy
conservation, we should keep the utilization of PMs
reasonably high to make efficient use of their energy.

— We develop a resource allocation system that can
avoid overload in the system effectively while
minimizing the number of servers used.

— We introduce the concept of “skewness” to
measure the uneven utilization of a server. By
minimizing skewness, we can improve the overall
utilization of servers in the face of multi-
dimensional resource constraints.

Il. SYSTEM ARCHITECTURE

Below diagram shows the system architecture of the
allocation module which consist of 4 sub modules in VM
scheduler. Through user control, primary machine can
access the cloud server which consists of hypervisor (xen) in
web server prober (ws prober).there may be n number of
primary machines in the system.
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Fig 2.1: System Architecture
The architecture of the system is presented in Fig2.
1. Each PM runs the Xen hypervisor (VMM) which supports
a privileged domain 0 and one or more domain U. Each VM
in domain U encapsulates one or more applications such as
Web server, remote desktop, DNS, Mail, Map/Reduce, etc.
We assume all PMs Share backend storage.

The multiplexing of VMSs to PMs is managed using
the Usher framework. The main logic of our system is
implemented as a set of plug-ins to Usher. Each node runs
an Usher local node manager (LNM) on domain 0 which
collects the usage statistics of resources for each VM on that
node. The CPU and network usage can be calculated by
monitoring the scheduling events in Xen. The memory
usage within a VM, however, is not visible to the
hypervisor. One approach is to infer memory shortage of a
VM by observing its swap activities. Unfortunately, the
guest OS is required to install a separate swap partition.

Furthermore, it may be too late to adjust the
memory allocation by the time swapping occurs. Instead we
implemented a working set prober (WS Prober) on each
hypervisor to estimate the working set sizes of VMSs running
on it. We use the random page sampling technique as in the
VMware ESX Server.

The statistics collected at each PM are forwarded to
the Usher central controller (Usher CTRL) where our VM
scheduler runs. The VM Scheduler is invoked periodically
and receives from the LNM the resource demand history of
VMs, the capacity and the load history of PMs, and the
current layout of VMs on PMs.

The scheduler has several components. The
predictor predicts the future resource demands of VMs and
the future load of PMs based on past statistics. We compute
the load of a PM by aggregating the resource usage of its
VMs. The details of the load prediction algorithm will be
described in the next section. The LNM at each node first
attempts to satisfy the new demands locally by adjusting the
resource allocation of VMs sharing the same VMM. Xen
can change the CPU allocation among the VMs by adjusting
their weights in its CPU scheduler. The MM Alloter on
domain 0 of each node is responsible for adjusting the local
memory allocation.

The hot spot solver in our VM Scheduler detects if
the resource utilization of any PM is above the hot threshold
(i.e., a hot spot). If so, some VMs running on them will be
migrated away to reduce their load. The cold spot solver
checks if the average utilization of actively used PMs
(APMs) is below the green computing threshold. If so, some
of those PMs could potentially be turned off to save energy.
It identifies the set of PMs whose utilization is below the
cold threshold (i.e., cold spots) and then attempts to migrate
away all their VMs. It then compiles a migration list of VMs
and passes it to the Usher CTRL for execution.

I11. MODULE DESCRIPTION

Module Description defines the various sub divisions of the
overall system, its arrangement and its interactions.
After careful analysis the system has been identified to have
the following modules:

—  Cloud server module

—  Data Owner module.

—  Receiver module.

— Hot and cold spots

Cloud server module:

Cloud server is the system, more over a cloud system which
provides various services via internet. In our system we are
concentrated about the storage. The cloud server module is
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responsible for storing the uploaded files from the data
owner and management of VM.

B. Data Owner module:

Data Owner as the name specifies the owner of the data
responsible for uploading files to the cloud server. Using
data owner module we can browse files, upload files delete
the files and view files of the logged owner in the cloud
server.

C. Receiver module:

Receiver is the client/remote user who can access the owner
uploaded files. Receiver is created by the data owner. Only
the registered receiver can have the privilege to download
and view files of the owner from cloud server.

D. Hot and Cold spots:

Based on the demands of storage resource from the VMs,
we define the server as “hot spot” and “cold spot”.

Hot spot is the situation when the utilization of the
storage resource is above the maximum threshold. This
indicates server is overloaded and hence some of the
processes are need to be migrated away.

Cold spot is the situation where the utilization of
the storage resources is at minimum level, i.e. below the
cold threshold. This indicates that the server is mostly idle
and potential candidate to turnoff to save energy.

1V. THE SKEWNESS ALGORITHM

The “Skewness” algorithm is the concept to quantify or to
measure the unevenness in the utilization of the storage
resources in the server. Here we are going to combine the
different types of workloads and trying to enhance the
overall system resource utilization.

Let m be the number of resources we consider and
si be the utilization of storage resource at ith resource we
define the resource skewness of the server p as,

Skewness (p) =V (Y12 ((si/s)-1)2
Where s is the average utilization of the resource

for server p. here we are considering only the bottleneck
resources for the calculation.

V. HOT SPOT MIGRATION

If the storage resource utilization crosses the maximum hot
threshold then we consider as resource violation occur.ie,
the user is trying to save more data in less amount of storage
in cloud then we consider the situation as overload. At that
time those data are sent to migration list. If the VM is at hot
spot condition the user has to buy the extra memory from
the cloud server after the resource allocation only the user
can save the data which is stored in migration list. For
example, we define a hot spot of VM’s storage memory is to
be 80% of its total memory, and then we can’t store when
resource utilization reaches 80% of storage.

V1. MIGRATION LIST

We consider the migration list of hot spot server for that we
need to sort the list in descending order. i.e., we need to
handle the hottest resource first. So whenever the resources
are made available or whenever the user purchases the
storage resource from the cloud server the data in the

migration list or the pending jobs can be executed based on
the priority. Once the jobs which are pending get executed
the list gets updated.

VIl. RELATED WORKS

A. Live Migration

VM Live Migration is a widely used technique for resource
allocation in virtualized environment. Our work also
belongs to same category. For example, sand piper
combines multidimensional loads into a single volume.

Similarly, HARMONY system implements
virtualization technique across multiple resource layers. It
uses

VM and data migration to migrate hot spot not just
on network devices and storage nodes as well.

Its likely to state that a maximum no of migration
when applied on the online environment where storage
resource need of VMs changes dynamically.

VIIl. ENERGY CONSERVATION

Many efforts have been made to conserve energy
consumption in cloud storage/data centers .considering
about the hardware based approach includes, lowering the
cooling power more and more cpu utilization results in
heating of processors, so to reduce these a dynamic voltage
and frequency scaling is used to adjust the cpu  power
based on load.

But, we have done a work which is mainly related
to category of pure software lowering which is similar to lite
green, sleep server that initiates VM on a dedicated server as
delegate, instead of depending on NIC. lite green migrates
the desktop os away so the desktop can sleep. But requires
the desktop is virtualized in shared storage

IX. CONCLUSION

In this paper we presented the design, implementation of a
resource allocation system which is a simple dynamic
approach to the cloud computing environment for to reduce
the load on the virtual machines and also we made to
conserve energy by making VMs to turn off while it is on
idle state so that we achieved energy conservation on server
utilization by using the algorithm.
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