International Journal of Engineering Research and General Science Volume 3, Issue 4, Part-2, July-August, 2015
ISSN 2091-2730

Improving Network I/O Virtualization for Cloud Computing
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Abstract:Cloud computing is a latest technology that gives platform and software as a service. A cloud platform can be either
virtualized or not. the cloud platform increases the resources availability and the flexibility of their management (allocation, migration,
etc.). It also reduces the cost through hardware multiplexing and helps energy saving. Virtualization is then a more and interesting
technology of cloud computing. System virtualization refers to the software and hardware techniques that allow partitioning one
physical machine into multiple virtual instances that run concurrently and share the underlying physical resources and devices.
Virtualization is a key technology to enable cloud computing. It enhances resource availability and offers high flexibility and cost
effectiveness. In our proposed scheme allows us to dynamically tune the aggregation mechanism to achieve the best tradeoff between
the packets delay and throughput. The proposed I/O virtualization model hence forth satisfies the infrastructure providers to offer
cloud computing services. Here I/O virtualization model based on packet aggregation to transfer packets between the driver domain
and the VMs. It will Improve networking performance of VM where the access to the network device is shared through the driver
domain.
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I. Introduction
Distributed computing is a novel ideal model that gives foundation, stage, and programming as an administration.A cloud stage can be
either virtualized or not.Virtualizing the cloud stage expands the assets accessibility and the adaptability of their administration
(assignment, movement ,and so forth.). It additionally diminishes the expense through equipment multiplexing and helps vitality
sparing. Virtualization is then a key empowering innovation of distributed computing. Framework virtualization alludes to the product
and equipment systems that permit parceling one physical machine into various virtual occurrences that run simultaneously and offer
the fundamental physical assets and gadgets. The virtual machine screen (VMM), likewise called hypervisor, is a product layer that
displays reflections of the fundamental physical assets. It deals with the virtual machines (VM) and permits them to share the physical
assets particularly the system gadget. Since the hypervisors have been initially executed to give server virtualization to backing figure
escalated applications, the I/O virtualization has not been actualized on account of system concentrated applications prerequisites
(high throughput, low dormancy, and so on.). At that point, current hypervisors show poor system execution because of the extra
overhead brought about by the virtualization layer
To make the cloud an all the more convincing ideal model, it is vital to make the systems administration execution of the VM scale up
at line rates. The goal of our proposition is to moderate the VM system execution restriction to make it conceivable to run system
concentrated applications without execution debasement. The principle commitments of this work are compressed as takes after: First,
we assess the systems administration execution of VM where the entrance to the system gadget is shared through the driver area.
Second, we demonstrate that the memory inactivity is behind the radical corruption of the VMs throughput through profiling the
significant framework parts utilization. At that point, we propose another I/O virtualization model taking into account bundle
accumulation to exchange parcels between the driver space and the VMs. We indicate through exploratory assessment that the
proposed instrument essentially enhances the VM throughput. Be that as it may, it acquaints an extra defer with the bundles inactivity.

II Related Work
A few examination works have been committed to
I/O execution change. Next, we will just present the most applicable related attempts to our study. If it's not too much trouble allude to
the supplementary record, accessible on the web, Section 6 for more related works.LRO [14] consolidates numerous got TCP parcels
and passes them as a solitary bigger bundle to the upper layer in the system. The CPU overhead is brought down and an execution
change is normal. LRO permits a change from 1,000 to 1,900 Mb/s with five 1-Gb/s Intel NICs. LRO is a conglomeration component
at the get side just, performed in the gadget driver, in the connection of TCP parcels gathering. On account of a virtualized framework,
LRO can be utilized to exchange parcels from the NIC to the driver space. Be that as it may, the gift reuse and additionally our
proposition are plans working between the driver area and the visitor spaces. XenLoop [6] is a between VM loopback channel that
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empowers direct system activity between two VM in the same physical machine without the mediation of a third programming
segment, for example, Dom0. At whatever point two visitor VMs inside of the same machine have a dynamic trade of system activity,
they set up a bidirectional between VM information channel between them, bypassing the standard information way by means of
Dom0. The transmission capacity change with XenLoop over the local net front netback ranges from an element of 1.55 to 6.19
contingent upon the exchanged message size. XenSockets [1] is a restricted correspondence channel between two VMs. It executes a
between VM correspondence component in view of the Unix attachment rule.
the bundle itself is lined at the tail of the compartment. The parcels in holders remain

III Implementation
Packet Aggregation Algorithm
Give us a chance to consider the situation where bundles are exchanged from the driver area to the VM. Bundles collection is
performed taking into account their MAC destination address. Upon the landing of a parcel, the holder generator module uproots its
MAC header and checks whether a compartment with that same MAC destination is as of now holding up to be exchanged to the
netfront. Assuming this is the case, the holder generator checks whether the aggregate size of the compartment would surpass the most
extreme permitted size of the compartment in the wake of including the approaching bundle. Assuming this is the case, the
compartment is exchanged to the destination through the common memory and the generator makes another holder with the same
MAC header of that approaching bundle. If not, it attaches a balance of 2 bytes to the compartment in which it stores the parcel's size
valuable to focus the position of the following bundle in the holder. At that point, The packets in containers remain

queuing until the container’s maximum size is reached or its time-out expires. After that, the container is transferred through the
memory according to the event channel mechanism. In the case where no container is available to carry the packet, the container
generator creates a new container with the same MAC header of the arriving
packet. This container first contains the packet’s offset followed by the packet itself. More details about the aggregation mechanism
are provided in Section 3.1 of the supplementary file, available online.
Hardware Bottleneck Analysis
PCI
We easily reject the hypothesis of the PCI as a bottleneck because the PCI allows the driver domain to forward packets at a rate of 800
Kp/s through a single pair of input/output ports, which is the highest rate at which packets can be forwarded through this pair.
FSB
The FSB allows to the processor to communicate with the chipset. Our platform’s FSB clock frequency is of 1,333 Mhz over a 64-bits
architecture. Then, the FSB bandwidth is 85.312 Gb/s. In the case of network I/O intensive applications, the FSB is mainly used to
transfer packets between the processor and the main memory.

224

www.ijergs.org

International Journal of Engineering Research and General Science Volume 3, Issue 4, Part-2, July-August, 2015
ISSN 2091-2730

CPU
We profile the CPU cycles usage using Xenoprof [12].Through profiling we determine the effective per packet load handled by the
eight cores. Then, we compare the effective load to the upper bounds to determine whether the CPU still has room for growth. Fig. 2
shows that the effectively consumed CPU cycles remain well below the available CPUcycles expressed in Kilo Cycles per second or
KC/s when the VM forwards packets at the maximum rate of 80 Kp/s.We conclude then that the system still has available CPU cycles.
The CPU cannot then be the limiting factor.
IV. CONCLUSION
This results in a more efficient I/O communication.
Experimental evaluation shows that the proposed packet aggregation mechanism significantly improves the networking performance.
Furthermore, we studied the impact of aggregating packets on the delay. Given the additional waiting delay experienced by the
packets during the aggregation operation, we proposed a new dimensioning tool to dynamically tune the aggregation mechanism to
achieve the best
tradeoff between the packets transmission throughput
and their forwarding delay. The proposed tool is based on an analytical modeling of the system composed of the VMs, the driver
domain, and the memory. The model implementation allowed us to determine the average waiting time as a function of the container
size, which offers a means to guarantee a packets delay that respects the application requirements.
REFERENCES:
[1] X. Zhang, S. McIntosh, P. Rohatgi, and J.L. Griffin,“XenSocket: A High-Throughput Interdomain Transport forVirtual Machines,
”Proc. ACM/ IFIP/ USENIXInt’lConf.Middleware(Middleware’07),2007.[2] M.F. Neuts,Matrix-Geometric Solutions in Stochastic
Models: An Algorithmic Approach. The Johns Hopkins Press, 1981.
[3] A. Menon, A.L Cox, and W. Zwaenepoel, “Optimizing Network Virtualization in Xen,” Proc. USENIX Ann. Technical Conf.
(USENIX ’06),2006.
[4] P. Barham, B. Dragovic, K. Fraser, S. Hand, T. Harris, A. Ho, R.Neugebauer, I. Pratt, and A. Warfield, “Xen and the Art of
Virtualization,”Proc. 19thACMSymp. Operating Systems Principles(SOSP ’03),Oct. 2003.
[5] R.L. Tweedie, “Operator-Geometric Stationary Distributions for Markov Chains with Applications to Queueing
Models,”Advances in Applied Probability,
vol. 14, pp. 368-391, 1982.
[6] J. Wang, K. Wright, and K. Gopalan, “XenLoop: A Transparent High Performance Inter-VM Network LoopBack,”Proc. ACM
Symp. High Performance Parallel and Distributed Computing (HPDC ’08), 2008.
[7] X. Zhang and Y. Dong, “Optimizing Xen VMM Based on Intel Virtualization Technology,”Proc. Int’l Conf. Computer Science
and Software Eng., 2008.
[8] M. Bourguiba, K. Haddadou, and G. Pujolle, “PacketAggregationBasedNetwork I/O Virtualization for Cloud
Computing,”ElsevierComputer Comm.,
vol. 35, no. 3, pp. 309-319, 2012.
[9] K. Fraser, S. Hand, R. Neugebauer, I. Pratt, A. Warfield, and M. Williams, “Safe Hardware Access with the Xen Virtual
MachineMonitor,” Proc. First WorkshopOperating SystemandArchitectural Support for the On Deman ITInfrastructure
(OASIS’04),2004.

225

www.ijergs.org

