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Abstract— Cloud computing refers to the use and access of multiple server-based computational resources via a digital network , In 
cloud computing, applications are provided and managed by the cloud server and data is also stored remotely in the cloud configuration.  
Especially, Infrastructure as a Service (IaaS) cloud Computing has emerged as a viable alternative to the acquisition and management of 
physical resources. IaaS cloud computing has revolutionized the way we think of acquiring resources by introducing a simple change: 
allowing users to lease computational resources from the cloud provider’s datacenter for a short time by deploying virtual machines (VMs) 
on these resources. This new model raises new challenges in the design and development of IaaS middleware. One of those challenges is 
the need to deploy a large number (hundreds or even thousands) of VM instances simultaneously. Once the VM instances are deployed, 
another challenge is to simultaneously take a snapshot of many images and transfer them to persistent storage to support management 
tasks, such as suspend-resume and migration. Our proposal was not only to deploy large number of client system but also to snapshot the 
large number of Virtual images which is done concurrently. Large scale experiments under concurrency on hundreds of nodes show that 
introducing such a technique which improves infrastructure service by using or by sharing the resources. 

 
Index Terms—cloning, deployment, lazy propagation, snapshotting, versioning, virtual machine images. 
 

——————————   �   —————————— 

1 INTRODUCTION 
 

HE Cloud computing is the use of computing resources (hardware and software) that are delivered as a service 
over a network (typically the Internet). Cloud computing entrusts remote services with a user's data, software and 
computation.  

 
1.1 There are many types of public cloud computing:[1] 

• Infrastructure as a service (IaaS), 

• Platform as a service (PaaS), 

• Software as a service (SaaS), 

• Storage as a service (STaaS), 

• Security as a service (SECaaS), 

• Data as a service (DaaS), 

• Desktop as a service (DaaS), 

T 
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  Fig1. Types of Cloud Computing 

 
Cloud computing [6] relies on sharing of resources to achieve coherence and economies of scale similar to a utility (like 
the electricity grid) over a network. Proponents claim that cloud computing allows enterprises to get their applications 
up and running faster, with improved manageability and less maintenance. 

2  INFRASTRUCTURE AS A SERVICE  
In this most basic cloud service model, cloud providers offer computers, as physical or more often as virtual machines, 
and other resources. The virtual machines are run as guests by a hypervisor, other resources in IaaS clouds include im-
ages in a virtual machine image library, and file-based storage. [4] IaaS cloud providers supply these resources on de-
mand from their large pools installed in data centers. For wide area connectivity, the Internet can be used or in carrier 
clouds. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig2. Cloud Infrastructure 
 

• To deploy their applications, cloud users then install operating system images on the machines as well as their 
application software. Cloud user who is responsible for patching and maintaining the operating systems and 
application software. 

• IaaS refers not to a machine that does all the work, but simply to a facility given to businesses that offers users 
the leverage of extra storage space in servers and data centers. 
 

3   DESIGN MODEL 
We rely on four key principles: Aggregate the storage space, Optimize VM disk access, Reduce contention, and Opti-
mize multisnapshotting. 

3.1  Aggregate the Storage Space 
In most cloud deployments [5, 3, 4], the disks locally attached to the compute nodes are not exploited to their 

full potential. Most of the time, such disks are used to hold local copies of the images corresponding to the running 
VMs, as well as to provide temporary storage for them during their execution, which utilizes only a small fraction of 
the total disk size. 
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We propose to aggregate the storage space from the compute nodes in a shared common pool that is managed 
in a distributed fashion, on top of which we build our virtual file system. This approach has two key advantages.  

First, it has a potential for high scalability, as a growing number of compute nodes automatically leads to a 
larger VM image repository, which is not the case if the repository is hosted by dedicated machines. Second, it frees a 
large amount of storage space and overhead related to VM management on dedicated storage nodes, which can im-
prove performance and/or quality-of-service guarantees for specialized storage services that the applications running 
inside the VMs require and are often offered by the cloud provider (e.g., database engines, distributed hash tables, etc.). 

 

3.2  Optimize VM Disk 
When a new VM needs to be instantiated, the underlying VM image is presented to the hypervisor as a regu-

lar file accessible from the local disk. Read and write accesses to the file, however, are trapped and treated in a special 
fashion. A read that is issued on a fully or partially empty region in the file that has not been accessed before (by either 
a previous read or write) results in fetching the missing content remotely from the VM repository, mirroring it on the 
local disk and redirecting the read to the local copy. If the whole region is available locally, no remote read is per-
formed. Writes, on the other and, are always performed locally. 

 

3.3  Reduce Contention by Striping the Image 
Each VM image is split into small, equal-sized chunks that are evenly distributed among the local disks partic-

ipating in the shared pool. When a read accesses a region of the image that is not available locally, the chunks that hold 
this region are determined and transferred in parallel from the remote disks that are responsible for storing them. Un-
der concurrency, this scheme effectively enables the distribution of the I/O workload, because accesses to different 
parts of the image are served by different disks.  

 
3.4  Optimize Multisnapshotting by means of Shadowing and Cloning 

Saving a full VM image for each VM is not feasible in the context of multisnapshotting. Since only small parts 
of the VMs are modified, this would mean massive unnecessary duplication of data, leading not only to an explosion 
of utilized storage space but also to unacceptably high snapshotting time and network bandwidth utilization. 
 For this reason, several custom image file formats were proposed that optimize taking incremental VM image 
snapshots. However, it presents several drawbacks. For example, KVM introduced the QCOW2 [12] format for this 
purpose, while other work such as [7] proposes the Mirage Image Format (MIF). 

First, a new snapshot is created by storing incremental differences as a separate file, while leaving the original 
file corresponding to the initial image untouched and using it as a backing file. When taking snapshots of the same 
image successively, a chain of files that depend on each other is obtained, this raises a lot of issues related to managea-
bility. 

Second, a custom image file format limits the migration capabilities. If the destination host where the VM 
needs to be migrated runs a different hypervisor that does not understand the custom image file format, migration is 
not possible. 

Therefore, it is highly desirable to satisfy three requirements simultaneously: 
  • Store only the incremental differences between    snapshots. 
  • Consolidate each snapshot as a standalone    entity. 
  • Present a simple raw image format to the hypervisors to maximize migration portability. 
 

We propose a solution that addresses these three requirements by leveraging two features proposed by ver-
sioning systems: shadowing and cloning [11, 8]. Shadowing means to creating a new standalone snapshot of the object 
for each update to it but to physically store only the differences and manipulate metadata in such way that the illusion 
is upheld. For example, let’s assume a small part of a large file needs to be updated. With shadowing, the user sees the 
effect of the effect of the update as a second file that is identical to the original except for the updated part. Cloning 
means to duplicate an object in such way that it looks like a stand-alone copy that can evolve in a different direction 
from the original but physically shares all initial content with the original. 

 Therefore, we propose to deploy a distributed versioning system that efficiently supports shadowing 
and cloning, while consolidating the storage space of the local disks into a shared common pool. With this approach, 
snapshotting can be easily performed. 
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4    ARCHITECTURE 
The simplified architecture of a cloud that integrates our approach is depicted in Figure 3. The typical elements found 
in the cloud are illustrated with a light background, while the elements that are part of our proposal are highlighted by 
a darker background. A distributed versioning storage service that supports cloning and shadowing is deployed on the 
compute nodes and consolidates parts of their local disks into a common storage pool. The cloud client has direct ac-
cess to the storage service and is allowed to upload and download images from it. Every uploaded image is automati-
cally striped. Furthermore, the cloud client interacts with the cloud middleware through a control API that enables a 
variety of management tasks, including deploying an image on a set of compute nodes, dynamically adding or remov-
ing compute nodes from that set, and snapshotting individual VM instances or the whole set. The cloud middleware in 
turn coordinates the compute nodes to achieve the aforementioned management tasks. Each compute node runs a hy-
pervisor that is responsible for running the VMs. The reads and writes of the hypervisor are trapped by the mirroring 
module, which is responsible for on-demand mirroring and snapshotting and relies on both the local disk and the dis-
tributed versioning storage service to do so. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3. Architecture of Cloud 
 
The cloud middleware interacts directly with both the hypervisor, telling it when to start and stop VMs, and the mir-
roring module, telling it what image to mirror from the repository, when to create a new image clone (CLONE), and 
when to persistently store its local modifications (COMMIT). Both CLONE and COMMIT are control primitives that 
result in the generation of a new, fully independent VM image that is globally accessible through the storage service 
and can be deployed on other compute nodes or manipulated by the client. A global snapshot of the whole application, 
which involves taking a snapshot of all VM instances in parallel, is performed in the following fashion. The first time 
the snapshot is taken, CLONE is broadcast to all mirroring modules, followed by COMMIT. Once a clone is created for 
each VM instance, subsequent global snapshots are performed by issuing each mirroring module a COMMIT to its 
corresponding clone. 

 

 5   PROPOSED CLOUD ARCHITECTURE 
Fig. 4 shows the architecture of the proposed system. It has cloud middleware, compute nodes or hypervisors, clients mirroring 
modules. The cloud middleware facilitates communication to mirroring modules and also hypervisor concurrently. COMMIT is 
used to save changes permanently while CLONE is used to make another copy. Local disks are involved to form a distributed 
file system which improves the overall performance of multisnapshotting. 

6    IMPLIMENTATION DETAILS 
The proposed system implementation mainly has two modules namely distributed versioning storage service and mir-
roring module. The former is meant for improving management of repository while the latter for trapping IO access 
and runs in each compute node. 
 
 
 



IJRIT international journal of research in information technology, volume 2, issue 5, may 2014, pg: 457-462 
                     

 
  

 

Sadana Jannam,IJRIT  467              

 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4: Fuse Model 
 

a) Software Reused 
Some of the components are reused in the proposed system. For instance BlobSheer [15,13,14] and FUSE are 

reused. The BlobSheer is meant for working with LOB objects while the FUSE is meant for implementing mirroring 
module. As can be seen in figure 4, the fuse module is made up of many components like hypervisor, cloud middle-
ware, BlobSheer etc. 

  b) The Approach 
Figure 4 presents FUSE module. Its sub modules are local modification manager and R/W translator. The for-

mer is for tracking local content while the latter is meant for translating original requests into remote read and write 
requests. On opening VM first time, the local disk has an empty file created in order to mirror BLOB image. The stor-
age has been optimized. 
 The local file gets closed after unmapping when VM Image is closed. For remote access of VM image through 
POSIX the commands like COMMIT and CLONE have been implemented as part of FUSE module. COMMIT save lo-
cal changes into BLOB image permanently. CLONE is meant for cloning VM image. Finally these are integrated with 
Nimbus cloud. 
 

7   EVALUATIONS 
Experiments and results on multi-deployment and multisnapshotting are described in the following sub sections. 
 
a) Emperical Setup 
Grid’5000 was used to perform experiments. iNancy with 120 clusters was used. Each one is with x86 64 CPU with Virtualiza-
tion support, local HDD worth 250 GB and 8GB of RAM with Internet connection. KVM 0.12.5 was the hypervisor and the OS is 
Red Hot Linux. 
 
 
 
 
 
 
 
 
 
 
 

Fig 5 : Cloning and Shadowing by means of Segment Trees 
 

 
b) Performance of Multideployment 

The first series of experiments evaluates how well our approach performs under the multideployment pattern, 
when a single initial VM image is used to concurrently instantiate a large number of VM instances. 
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Prepropagation 
Prepropagation [10, 16] is the most common method used on clouds. It consists of two phases. In the first 

phase the VM image is broadcast to the local storage of all compute nodes that will run a VM instance. Once the VM 
image is available locally on all compute nodes, in the second phase all VMs are launched simultaneously. Since in this 
phase all content is available locally, no remote read access to the repository is necessary. 
Qcow2 over PVFS 

The second method we compare against is closer in concept to our own approach. We assume that the initial 
VM image is stored in a striped fashion on a distributed file system. We have chosen to use PVFS [9] to fill this role, as 
it is specifically geared to high performance and employs a distributed metadata management scheme that avoids any 
potential bottlenecks due to metadata centralization. PVFS is deployed on all available compute nodes, as is our ap-
proach, and is responsible for aggregating their local storage space in a common pool. To instantiate a new set of VM 
instances on the compute nodes, in a first initialization phase we create a new qcow2 [12] copy-on-write image in the 
local file system of each compute node, using the initial raw 2 GB VM image stored in PVFS as the backing image. 
 
 
MULTI-SNAPSHOTTING PERFORMANCE 
This evaluates the performance of our approach in the context of the multisnapshotting access pattern. Since it is infea-
sible to copy back to the NFS server the whole set of full VM images that include the local modifications done by each 
VM instance, we limit the comparison of our approach with qcow2 over PVFS only. The experimental setup is similar 
to the one used in the previous section: BlobSeer and PVFS are deployed on the compute nodes, and the initial 2 GB 
VM image is stored in a striped fashion on them, in chunks of 256 KB. The local modifications of each VM image are 
considered to be small, around 15 MB; this corresponds to the operating system and application writing configuration files 
and contextualizing the deployment, which simulates a setting with negligible disk access. In the case of qcow2 over PVFS, the 
snapshot is taken by concurrently copying the set of qcow2 files locally available on the compute nodes back to PVFS. In the 
case of our approach, the images are snapshotted in the following fashion: first a CLONE, followed by a COMMIT is broadcast 
to all compute nodes hosting the VMs. In both cases, the Snapshotting process is synchronized to start at the same time. The 
average time to snapshot per instance is depicted in Figure 6(a). As can be observed, both in our approach and qcow2 over 
PVFS, average Snapshotting time increases almost imperceptibly at a very slow rate. The reason is that an increasing number of 
compute nodes will always have at least as many local disks available to distribute the I/O workload, greatly reducing write 
contention. Since BlobSeer uses an asynchronous write strategy that returns to the client before data was committed to disk, 
initially the average snapshotting time is much better, but it gradually degrades as more concurrent instances generate more 
write pressure that eventually has to be committed to disk. The performance level is closing to the same level as qcow2 over 
PVFS, which essentially is a parallel copy of the qcow2 files. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Multisnapshotting: our approach compared with qcow2 images using PVFS as storage backend. Diff for each image is 15MB. 
 
8   CONCLUSIONS 
 
Since cloud computing is becoming more popular and efficient management of VM images, like image propaga-
tion for computing nodes and image Snapshotting for the purpose of check- pointing or migration is difficult. 
The performance of these kind of operations affects in a direct manner the usability of the benefits provided by 
systems of cloud computing. This paper presented various techniques which integrate with middleware of the 
cloud for handling two patterns efficiently. They are multideployment and multisnapshotting. 
 

We propose a lazy VM deployment scheme that fetches VM image content as needed by the application 
executing in the VM, thus reducing the pressure on the VM storage service for heavily concurrent deployment 
requests.  
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Furthermore, we leverage object versioning to save only local VM image differences back to persistent 

storage when a snapshot is created, yet provide the illusion that the snapshot is a different, fully independent 
image. This has two important benefits. First, it handles the management of updates independently of the hyper-
visor, thus greatly improving the portability of VM images and compensating for the lack of VM image format 
standardization. Second, it handles Snapshotting transparently at the level of the VM image repository, greatly 
simplifying the management of snapshots. 

We demonstrated the benefits of our approach through experiments on hundreds of nodes using 
benchmarks as well as real-life applications. Compared with simple approaches based on prepropagation, our 
approach shows a major improvement in both execution time and resource usage: the total time to perform a 
multideployment was reduced by up to a factor of 25, while the storage and bandwidth usage was reduced by as 
much as 90%. 
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