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A Development of Adaptive VM Migration Techniques

in Cloud Computing
HwaMin Lee'

ABSTRACT

In cloud computing, server virtualization supports one or more virtual machines loaded on multiple operating systems on a single

physical host server. Migration of a VM is moving the VM running on a source host to another physical machine called target host.

A VM live migration is essential to support task performance optimization, energy efficiency and energy saving, fault tolerance and

load balancing. In this paper, we propose open source based adaptive VM live migration technique. For this, we design VM monitoring

module to decide VM live migration and open source based full-virtualization hypervisor.
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VM running normally on | Stage 0: Pre-Migration

Host A Active VM on Host A

Alternate physical host may be preselected for migration
Block devices mirrored and free resources maintained

Y

T

Stage 1: Reservation
Initialize a container on the target host

T
______________________________ N o—cmomo-e----
Overhead dus to opying Stage 2: Iterative Pre-copy
Enable shadow paging
Copy dirty pages in successive rounds, ‘3
,,,,,,,,,,,,,,,,,,,,,,,,,,, R EEEEEEw
Downtime ¥

Stage 3: Stop and copy
Suspend VM on host A
Generate ARP to redirect traffic to Host B
Synchronize all remaining VM state to Host B

(VM Qut of Service)

Stage 4: Commitment '
VM state on Host A s released

VM running normally on =
Host B e Y Stage 5: Activation

VM starts on Host B
Connects to local devices
Resumes normal operation

Fig. 1. Process Stages of VM Live Migration [1]
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1: let VO < Vmem

2: for i = 0 to max do
3 Ti<Vi/N

40 S<adli+ D+ y

5 Wi+l < 8TiD

6:  Vitl < TiD - Wi+l

7. if Vi+l < Vthd or Vi+l > Vi then
8 Vitl < TiD

9 Ti+l <« Vitl /' N

10: Tdown < Ti+1 + Tresume

11 break
12: end if
13: end for

14: Vmig <« E Vi
i=0
15 Tmig — Y. Ti

i=0

N

10 if Event then

2. if Event = hotspot then

3: for all physical hosts(PHs) do

4: Send information about resource usage and
information about all VMs

5: end for

6: while bids < PHs - 1 and elapsedTime < maxTime
do

T Receive bids

8 end while

9: for all bids do

10: Calculate the utility for all VM Candidates and

append to utilityArray

11: end for

12: for all utilities in utilityArray do

13: Calculate migration cost

14: end for

15 Sort utilityArray based on utility

16: Remove candidates that have a high cost

17 Set selectedHost to the highest value in utilityArray
18: for all physical machines do

19: Send information about selectedHost

20 end for

21t Listen for acknowledge message from the selectedHost
22: if no or negative response then

23 Run redo migration algorithm
24: else

25: Run migration and exit

26: end if

27 end if

28 end if
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Fig. 5. The Number of VM Migration According to Process Time
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Table 3. Node Specifications for Simulation

Host ID Core CPU Memory Network
1 4 3.6GHz 8GB 1Gbps
2 8 3GHz 16GB 1Gbps
3 4 3.5GHz 8GB 1Gbps
4 6 3.6GHz 8GB 1Gbps
5 8 24GHz 16GB 1Gbps
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