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Abstract— The Physical servers utilized as a part of IT are under-used. The better usage of these servers can be accomplished
utilizing virtualization innovation. Virtualization strategies make numerous allotments which are secluded with each other
called virtual machines. Each virtual machine (visitor) runs their own working framework. The asset apportioned for these
VMs may neglect to execute an application in view of asset struggle or un accessibility of assets. This inspires towards live
migration of virtual machines. The live migration duplicates the running VM from source host to goal have consistently
utilizing TCP as transport protocol. This manuscript assesses execution of TCP in live migration of KVM based virtual

machines. The adaptability in UDP which drives the fixation can likewise be utilized for this migration.
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l. INTRODUCTION

Virtualization is a method for concealing the physical
attributes of registering assets from the route in which
different frameworks, applications or end clients associate
with those assets. A virtual machine (VM) is a totally
segregated working framework establishment inside the
typical working framework. VMs are executed by either
programming imitating or equipment virtualization . A
virtual machine (VM) is a product usage of a machine (i.e. a
PC) that executes programs like a physical machine. Virtual
machines are isolated into two noteworthy classifications, in
view of their utilization and level of correspondence to any
genuine machine. A framework virtual machine gives an
entire framework stage which underpins the execution of a
total working framework (OS). Conversely, a procedure
virtual machine is intended to run a solitary program, which
implies that it bolsters a solitary procedure. A fundamental
normal for a virtual machine is that the product running
inside is constrained to the assets and reflections given by the
virtual machine it can't break out of its virtual world. A
virtual machine was initially characterized by Popek and
Goldberg as "a productive, confined copy of a genuine
machine". The primary points of interest of VMs are

e Multiple OS situations can exist together on a
similar PC, in solid confinement from each other.

e The virtual machine can give a guideline set
engineering (ISA) that is to some degree not quite
the same as that of the genuine machine.
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e Application provisioning, upkeep, high accessibility
and fiasco recuperation.

e  The fundamental hindrances of VMs are:

e A virtual machine is less proficient than a genuine
machine when it gets to the equipment in a
roundabout way.

At the point when different VMs are simultaneously running
on the same physical host, each VM may display a changing
and temperamental execution (Speed of Execution, and not
comes about), which profoundly relies on upon the workload
forced on the framework by different VMs, unless
appropriate strategies are utilized for transient disengagement
among virtual machines.

Increment in number of virtual machine in a group makes it
hard to deal with the assets assigned to VMs. This prompt
failing to meet expectations of virtual machine or the VM
may crumple and neglect to keep on serving. The way
toward moving a virtualized visitor starting with one host
then onto the next is called as live migration. The goal is to
move a VM running in one physical machine (have) to
another physical machine for proceeded with administrations
utilizing TCP as transport protocol and to assess the
execution of TCP amid live migration. In live migration the
VM screen moves a running virtual machine occasion about
quickly starting with one server then onto the next.

Generally TCP has been utilized as transport protocol for the
live migration since it is dependable yet endures on account
of overhead because of association setup and association
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discharge. The manuscript talks about on the execution of
transport protocol amid live migration of virtual machines
utilizing KM hypervisor. The manuscript is sorted out as
takes after segment Il depicts the writing study on the live
migration systems and live migration in various hypervisors.
Requirement for live migration and focal points of live
migration are talked about in area Ill. Segment IV gives the
outline and execution of the framework and results are
examined in segment V lastly the conclusion in segment V1.

Il.  LITERATURE REVIEW

The motivation behind this writing overview is to give
foundation data on the issues to be considered in this
manuscript and to accentuate the significance of the present
investigation . Virtualization is a method of disassociating
the tight bond amongst programming and equipment. It
shrouds the physical attributes of a processing stage from
clients, rather demonstrating another dynamic figuring stage.
There are many occurrences where a virtualization is utilized
like running applications not upheld by have OS, server
virtualization, assessing exchange OS and others. There are
many sorts of virtualization viz. Para virtualization,
Operating System virtualization and Application level
virtualization. Para virtualization does not empower
equipment and utilizations unique API the visitor must
utilize, generally utilized as a part of XEN, Virtual box and
so forth. Working System level virtualization enables
numerous virtual servers to be run and application sees
segregated OS.

Application level virtualization is the place a possess
duplicate of the parts that are not shared are given. The
approach of creative innovations, for example, multi-center,
Para-virtualization, equipment helped virtualization and live
migration have added to an expanding selection of
virtualization on server frameworks. In the meantime, having
the capacity to evaluate the advantages and disadvantages of
receiving virtualization in face of such progressions is a
testing errand. The effect of virtualization in an assortment of
situations has been the concentration of impressive
consideration.  Various investigations have displayed
individual and next to each other estimations of VM runtime
overhead forced by hypervisors on an assortment of
workloads by live migration. The examinations exhibited by
Clark et al particularly manages VM migration. This
manuscript dissects execution corruption while relocating
CPU and memory concentrated workloads and in addition
moving different VMs in the meantime, however such
investigation utilizes an unadulterated stop-and-duplicate
migration approach as opposed to live migration. The
manuscript presents XEN live migration and measures its
impacts on an arrangement of four applications basic to
facilitating conditions, fundamentally concentrating on
evaluating downtime and aggregate migration time and
exhibiting the suitability of live migration. Be that as it may,
these works have not assessed the impact of migration in the
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execution of present day web workloads, for example, multi-
level and informal community arranged applications.

Consistent Live Migration of Virtual Machines over
MAN/WAN is a manuscript on live migration over MAN
and WAN. The outcomes gives another stage virtualization
one for which calculation is never again limited inside a
server farm yet rather can be relocated crosswise over
geological separations with only 1 to 2 seconds of utilization
down time.

An overview of live migration in virtual system condition
presents difficulties and strategies of live migration in virtual
system condition. At the point when over-burden happens in
one of the virtual machine live migration is required. This
manuscript has considered the asset accessibility in the host
VM and tends to stack adjust hubs and connections.Zap
utilizes incomplete OS virtualization to permit the migration
of process areas (units), basically prepare gatherings,
utilizing a changed Linux portion. Their approach is to
confine all procedure to-bit interfaces, for example,
document handles and attachments, into a contained
namespace that can be moved. Their approach is
significantly, to a great extent because of the littler units of
migration. Be that as it may, migration in their framework is
still on the request of seconds, best case scenario, and does
not permit live migration, cases are completely suspended,
replicated, and after that continued. Moreover, they don't
address the issue of keeping up open associations for existing
administrations.

The examinations introduced by Sherif Akoush and
gathering manages anticipating the execution of virtual
machine migration. In this manuscript, they portray the
parameters influencing live migration with especially
accentuating on the Xen virtualization stage. They examined
the connections between the vital parameters that influence
migration and highlight how migration execution can change
impressively contingent upon workload. Elis Kullberg
investigations the live migration of virtual machines with
supporting TCP associations , utilized TUN/TAP drivers for
the migration and the throughput is broke down and recorded
utilizing iperf apparatus. This manuscript investigations the
migration utilizing TCP, the throughput of the visitors after
the migration is broke down.

The Efficacy of Live Virtual Machine Migrations over the
Internet depicts advance on building up a framework that
uses Mobile IPv6 to empower consistent system availability
through the migration. Likewise the wellsprings of
postponement related with the live migration are
distinguished and presumes that the length of migrations
happen moderately rarely, live migration over the Internet is
functional. Live and Incremental Whole-System Migration of
Virtual Machines Using Block-Bitmap , their approach is to
limit the downtime caused by moving substantial plate
stockpiling information and keep information respectability
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and consistency, a three-stage migration (TPM) calculation is
being proposed by the creators. To encourage the migration
back to introductory source machine, an incremental
migration (IM) calculation is utilized to diminish the measure
of the information to be moved. Piece bitmap is utilized to
track all the compose gets to the nearby plate stockpiling
amid the migration. Synchronization of the neighborhood
plate stockpiling in the migration is performed by the
blockbitmap. A Study on Performance of Processes in
Migrating Virtual Machines , assesses the execution of
moving virtual machines. The exploratory outcomes
uncovered that 1/0 execution of a procedure on a virtual
machine extremely diminishes amid migration.

I1l. LivE MIGRATION

The live migration of virtual machines (fig 1) with supported
TCP-network is an issue. It is hard to keep up the managed
TCP availability amid live migration. Be that as it may, for
live migration to get a larger amount of acknowledgment and
use, more innovative work should be directed. The execution
is examined by utilizing system parcel analyzer for catching
the bundles amid live migration of VMs.

Focal points of Live Migration

e Load adjusting - visitors can be moved to has with bring
down utilization when a host ends up noticeably over-
burden. A visitor turns out to be utilized to the point that
it is either relocated to another machine, or different
visitors on that machine are moved off to give the
bustling visitor more assets.

e Hardware failover - when equipment gadgets on the host
begin to fall flat, visitors can be securely migrated so the
host can be shut down and repaired. A framework starts
cautioning of delicate blunders in memory, or over
temperature alarms, or different signs of an inevitable
disappointment. Visitors might be relocated off before
they are closed down, and the server can be arranged for
support.

e Energy sparing - visitors can be redistributed to different
has and have frameworks controlled off to spare vitality
and cut expenses in low utilization periods.

e Geographic migration - visitors can be moved to another
area for bring down idleness or in genuine conditions.

Migrated VMs
I-'-I -
T
QEMU] [ GEMU | [ Controlier Sphafggg Qemu | | aemu | [ controller
‘ Shared Memory ;_ | Shared Memory
[T T [T IT
‘ KVM module ‘ | KVM module |

Source Machines Target Machine

Fig 1 Design of live migration
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Relocating a whole OS and every one of its applications as
one unit enables us to keep away from a considerable lot of
the challenges confronted by handle level migration
approaches.

Current State Challenges

This addresses the difficulties confronted by the designers
amid the procedure of Live Migration. The disadvantages of
current situation of Live Migration prepare are:

e The transport protocol utilized for live migration of
visitor OS memory or the picture record is TCP. TCP is
dependable however it includes excessively multifaceted
nature and overhead this gives the thought for executing
the above utilizing different protocols.

e TCP as a transport protocol has the issue of keeping
dynamic TCP-sessions associated for an inconclusive
time after migration. Most arrangements today offer no
incorporated approach to guarantee that system network
is unaffected by a server migration, consequently all
current associations are lost for the end client each time a
server is moved.

e Other transport protocols, for example, UDP, SCTP and
so on may draw in client in lessened downtime and
decreased cost of associations amid the underlying set up
of the migration.

The Solution

The Live Migration utilizing TCP can be enhanced and assist
advancement should be possible on the off chance that it
broke down appropriately

e The execution with other association less protocol may
improve the lessening in the downtime and reduction in
the aggregate migration time.

e The examination work additionally helps in tuning the
live migration as per the prerequisite.

1V. DESIGN

The plan issues of live migration utilizing KVM is exhibited
in this segment. This investigation set up utilizes
ubuntul0.10 as host and visitor OS. The migration of virtual
machines is executed effectively. The means required in live
migration are quickly delegated planning and migration.

Preparation

In this stage a demand is issued to move an OS from source
physical machine A to target physical machine B. It is
required to affirm that the vital assets are accessible on B and
save a VM compartment of that size. Inability to secure
assets here implies that the VM just keeps on running on
have An unaffected. Amid the main cycle, all pages are
exchanged from A to B as appeared in figurel. Resulting
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emphasess duplicate just those pages dirtied amid the past
exchange stage. We suspend the running OS example at An
and divert its system movement to B. Toward the finish of
this phase there is a steady suspended duplicate of the VM at
both An and B. The duplicate at An is as yet thought to be
essential and is continued if there should be an occurrence of
disappointment.

Migration

In this stage have B shows to A that it has effectively gotten
a reliable OS picture . Host A recognizes this message as
responsibility of the migration exchange, have A may now
dispose of the first VM, and host B turns into the essential
host.

The sensible strides that are taken after amid the arrangement
and migration are outlined in figure 2. Readiness
incorporates premigration handle where the goal machine is
analyzed to affirm that the important assets are accessible to
run the VM. This is trailed by the reservation organize where
assets for the new approaching machine are held for running
the moved machine later on. Pre-duplicate of the VM is done
in the wake of completing every one of the cycles. At that
point the source VM is ceased and filthy pages are duplicated
to the goal physical machine. Migration incorporates duty
and enactment of the VM in the goal physical machine just if
the VM is effectively running and it is synchronized with the
VM running in the source physical machine.

‘ Pre-Migration |

b

‘ Reservation |

|

‘ Iteration Pre-Copy

b

‘ Stop And Copy ‘

|

‘ Commitment |

v

‘ Pre-Migration |

Live Migration Time Line

Fig.2 Live Migration time line

V. RESULTS AND DISCUSSION

This segment exhibits the execution examination of TCP as a
transport protocol amid live migration of VMs. Wireshark
apparatus is a system parcel analyzer and it is utilized to catch
the bundles amid live migration. The caught bundles are put
away in the Wireshark device and can be utilized for the
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investigation. For transport protocol execution examination,
the benchmarking device Netperf can be utilized to quantify
different parts of systems administration execution. The main
parameter considered to assess the execution is the aggregate
migration time . The aggregate migration time is the time
taken to move the VM from one physical machine to other
physical machine.

It is the time between the principal parcel caught and the last
bundle caught by the Wireshark device. A system parcel
analyzer will attempt to catch organize bundles and shows the
bundle information as definite as could be expected under the
circumstances. For dissecting the execution of TCP as
transport protocol following parameters are considered

Measuring the Stream execution
Measuring the demand reaction time
Total migration time

Overhead

Measuring Stream Performance of TCP

TCP stream execution amid the live migration is directed for
both shared circle stockpiling and non shared capacity. For
this Netperf apparatus is utilized to gauge the TCP execution.
TCP stream execution is the main territory that can be
researched with Netperf. The acquired execution utilizing
Xen hypervisor demonstrate that the correspondence by a
procedure in a host OS has higher need than that by a
procedure in virtual machine. They gauged throughput
acquired by a Netperf procedure in a live relocating virtual
machine and the deliberate throughput esteems demonstrate
that the most noteworthy of 91.3MB/s and least of 54.8MB}/s.
It was watched that the execution of shared plate is 1.125
times more than non shared circle. The outcomes acquired in
our test are as appeared in the table 1 and table 2.

Receiver socket
size bytes on
the destination

machine

sender socket
size bytes on
the source

machine

Throughput
MB/'s

{Performance)

87380

16384

107.07

a7380

16384

107.51

87380

16384

108.19

Table.1: TCP Stream Performance for shared disk

Receiver socket
size bytes on
the destination

machine

sender socket
size bytes on
the source

machine

Throughput
MB/s

(Performance)

87380

16384

9512

57380

16354

9518

87380

163564

95.14

Table.2:

TCP Stream Performance for non shared disk
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Measuring TCP Request Response Performance

A TCP ask for reaction test measures the quantity of demand
reaction exchanges every second. The starting framework
sends a demand parcel of a predetermined size and sits tight
for the other framework to restore a reaction bundle of a
predefined estimate. When the reaction is gotten, another
demand is sent. TCP ask for reaction execution is measured
by building a solitary TCP association and sending
solicitations and reactions over that association for the
lifetime of the test. Demand reaction execution is the second
region that can be explored with Netperf. For the most part
Netperf ask for/reaction execution is cited as "exchanges/s"
for a given demand and reaction estimate. An exchange is
characterized as the trading of a solitary demand and a
solitary reaction. From an exchange rate, one can construe
one route and round-trip normal idleness. Handling speed
implies that the exchanges every second reductions amid
migration. What's more, the effect increments amid the
migration. The outcomes got our examination are as appeared
in the table 3 and table 4.

Send socket size Receive socket Transact
size ions per
Local Remote | Local Remote second
1 16384716384 87380/87380 6866.85
2 16384/16354 8738B0/87380 6550.70
3 16384716354 87380787380 6551.08

Table.3: TCP R-R Performance for shared disk

Send socket size Receive socket Transacti
size OnS per
Local Remote | Local Remote second
1 16354/16384 §7380/87380 5917.17
2 | 16384/16384 87380/87380 5924516
3 16384/16384 87380787380 5915.42

Table.3: TCP R-R Performance for non shared disk
Total Migration Time

Total migration time may be defined as the sum of the time
spent on all migration stages from initialization at the source
host through to activation at the destination. Total migration
time is given by the equation (1)- the time taken to migrate
virtual machine from one physical machine to another
physical machine. Here the total migration time is the time
between the first packet and the last packet captured by the
Wireshark tool during the live migration.

Migration time = Initialize + Reserve + Y pre copy + stop and copy + commit + Activate

For Xen hypervisor the aggregate migration time falls
between the 13.3 seconds to 49.9 seconds for the VM size of
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1024 MB on 1Gbps connection. Add up to downtime begins
to increment in extent to the expansion in the quantity of
altered pages that should be moved in the stop-and duplicate
stage. This is inferable from the way that more changed pages
must be sent in each pre-duplicate round. Besides, the
migration sub-framework needs to experience more emphasis
with the plan to have a short last stop-and-duplicate round. In
this trial the aggregate migration time fluctuates for each keep
running of live migration module, for shared circle the most
extreme time was 135 seconds and the base time was 78
seconds keeping the VM memory steady. For non shared
plate the most extreme time was 198 seconds and the base
time was 141 seconds keeping the VM memory steady. Add
up to migration time begins with the TCP and HTTP message
between the source and goal physical machine.

120
100
80
60
40
20
0
256 512 1024
Shared Disk Non Shared Disk
Fig.3: Total Migration Time
10000
I E
&
— 5000
I -
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T ey T T T T . o
05 205 405 605 805 1005

Fig.4: Throughput for Shared Storage

Add up to migration time in shared capacity and non shared
capacity is measured when virtual machines have no running
procedure on them. The exploratory outcome is appeared in
Figure 3. Memory size of a virtual machine and migration
time are corresponding. By and large, add up to migration
time increments straightly with VM estimate.

Figure 4 clarifies 10 chart for shared capacity migration. The
parcels/tick is on Y hub and time on X hub. It demonstrates
that the zone set apart in red line is the real duplicate
procedure of the migration. The pre-duplicate begins after the
20 after 23 seconds. A duplicate of the VM is accessible at the
goal machine, and begins running at the goal machine. At the
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point when both source VM and goal VM are synchronized
then goal VM sends a dedication, the VM at the source stops
and system movement directed to the goal VM. A little
coherence in the throughput demonstrates that procedure is as
yet speaking with the source machine. Since the migration is
finished with shared circle memory and that correspondence
is shown in the diagram. Figure5 demonstrates 10 chart for
non shared plate migration. It demonstrates that the zone set
apart in red line is the genuine duplicate procedure of the
migration and it exists for expanded time till replicating the
entire plate memory. In this pre-duplicate begins after the 20-
23 seconds and the duplicates the VM memory and
additionally the physical stockpiling of the VM. A duplicate
of the VM is accessible at the goal machine and begins
running at the goal machine. At the point when both source
VM and goal VM are synchronized the goal VM sends a
dedication message to the source physical machine and VM at
source stops and system activity directed to the goal VM. All
the correspondence is over after the VM effectively keeps
running on the goal VM.

[~ 20000

[~ 10000

T T T T T T T T I T T T T T T T T T T T T T
Js 20s 40s o0s BOs 100s

Fig.5: Throughput for Shared Storage
Overhead

Amid the TCP discussions between the source and goal
machine amid the live migration prepare, absolutely 21.38
GB are handled. Gigantic measure of information is traded in
view of unpredictability presented in TCP protocol amid the
live migration. The overheads are

e Connection set up , affirmations and association end
e Malformed bundles amid migration

e  Out of request portions

e  Retransmission of lost information and affirmations

VI. CONCLUSION

Virtual machines are building pieces of current server farms
and bunches. These virtual machines may bomb because of
asset clashes and equipment disappointment. For powerful
usage of assets and higher accessibility of equipment VMs
are relocated between the physical machines on failover.
Henceforth live migration is worthy answer for this issue.
Examination of execution of transport protocol utilized for
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migration is the key issue to enhance the impact of live
migration prepare. The result of the work done presents a
savvy method for breaking down the execution of transport
protocol during the time spent live migration of virtual
machines utilizing KVM as hypervisor. In this VMs are
made and virtual machines are live moved to other physical
machine utilizing TCP as the transport protocol. The
execution of TCP is broke down and insights says add up to
migration time is specifically corresponding to the VM
estimate. TCP stream execution of shared circle is 1.125
times more than non shared plate. TCP exchanges every
second are more if there should arise an occurrence of shared
circle when contrasted with non shared plate. It additionally
demonstrates that amid migration, immense measure of
information has been traded amongst source and goal
physical machine because of many-sided quality and
overhead in the TCP protocol.
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