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Abstract

VM Relocation Method Considering Availability and

Response Time

Joji KASHTWABARA

In recent years, cloud computing has been spreading rapidly. In order to provide
stable services, cloud service providers often guarantee availability as SLA. In addition,
cloud application providers often set SLOs, which are goals to be met by their services,
and response times are often set in the SLOs. Thus, there is a need for a method
to minimize the response time while satisfying the availability. Kikumori et al. have
studied a dynamic placement method that aims to minimize power consumption while
considering availability. In this method, power increase due to high host loads is con-
sidered. However, they do not consider the increase in response time due to high host
loads, nor do they evaluate the response time.

Therefore, in this study, we propose a relocation method that aims to minimize the

response time while considering availability, and evaluate its usefulness.

key words Cloud Computing, Virtualization, Duplex Systems, Queueing Theory
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Algorithm 1 Optimize VM Placement with Service Constraints
1: procedure OPTIMIZEPLACEMENT

2: Clear all existing VM allocations from hosts
3: Calculate optimal a and § using CALCULATEOPTIMALALPHABETA

4: Divide hosts into two groups: Groupl (Best-Fit) and Group2 (Balanced-Load)

5: Place VMs in Groupl using PLACEBESTFIT with «, 3, and service constraints
6: Place remaining VMs in Group2 using PLACEBALANCEDLOAD with service con-
straints

7: end procedure
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Tl a+ b <2 2WVo 2 EENREEZT - RBEICHANTEERL D2V & 5 RIGEMNE
L9%. 2D RIGERFLVARY ZAZA AANDOHIZFHWEEBZITS 2 212k 38Rk
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BB EIRINBEELHIET IOV, Z2OMO N =T W e TN —T 3T RITbT, £
TR SEINCELE T 5.
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Algorithm 2 CalculateOptimalAlphaBeta
1: procedure CALCULATEOPTIMALALPHABETA

2: Compute average CPU and I/0 arrival rates from all VMs

3: Set uopy and pyo as service rates

4: Initialize o and 3 as 0

5: for each combination of a and S in valid ranges do

6: Compute the partial derivatives of response times

7: if Partial derivatives satisfy balancing condition and constraints then
8: Update o and 8 to maximize their sum

9: end if

10: end for

11: if No valid a and 8 found then
12: set defaults a =1, S =1

13: end if

14: ua and [

15: end procedure
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FHEBVPFEBEICRS XD RIERICHEST 27— FITET 548 BRI E [ R
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4.4 HEEDFE

Algorithm 3 PlaceBestFit with Service Constraints
1: procedure PLACEBESTFIT(Group, «, )

2: Compute target CPU and 1/0 loads using o and

3: for each VM in the system do

4: if VM is already placed, skip it then

5: else

6: Identify the best-fit host in Group for the VM based on load difference

7: Check general constraints:

8: Host.cpuLoad + V M.cpuArrival Rate < o - AvgCpuLoad + threshold

9: Host.ioLoad + V M .ioArrival Rate < 3 - AvgloLoad + threshold

10: Check service-specific constraints:

11: Current and standby VMs of the same service are not on the same
host

12: Current and standby VMs of other services do not follow the same

placement pattern

13: if A valid host is found and all constraints are satisfied then
14: Allocate VM to the host and mark it as placed

15: end if

16: end if

17: end for

18: end procedure
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4.4 HEEDFE

Algorithm 4 PlaceBalancedLoad with Pair Constraints
1: procedure PLACEBALANCEDLOAD(Group)

2: Sort Group hosts by their load
3: Sort VMs by CPU-to-I/O and I/O-to-CPU ratios

4: for each unplaced VM pair (high CPU and high I/O ratio VMs) do

5: Identify the host with the lowest total load in Group
6: Check general constraints:
7 Host.cpuLoad + V Mcpy.cpuArrival Rate + V Mio.cpuArrival Rate <

CPU capacity
8: Host.ioLoad + V M¢py.ioArrivalRate + V Mpo.i0Arrival Rate <

I/0O capacity

9: Check service-specific constraints:
10: Current and standby VMs of the same service are not on the same host
11: Current and standby VMs of other services do not follow the same place-

ment pattern

12: Check pair constraints:

13: Ensure VMecpy and V Mo are not paired in both current and standby
configurations

14: if The host can accommodate the VM pair and all constraints are satisfied
then

15: Allocate the VM pair to the host

16: end if

17: end for

18: end procedure
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