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Fuzzy logic—based Priority Live Migration Model for Efficiency

Min-Oh Park - Jae-Kwon Kim - Jeong-seok Choi * Jong-Sik Lee*

ABSTRACT

If the cloud computing environment is not sufficiently provide the required resources due to the number of virtual
server to process the request, may cause a problem that the load applied to the specific server. Migration
administrator receive the resources of each physical server for improving the efficiency of the virtual server that
exists in the physical servers, and determines the migration destination based on the simulation results. But, there
is more overhead predicting the future resource consumption of all the physical server to decide the migration
destination through the simulation process in large and complex cloud computing environments. To solve this
problem, we propose an improved prediction method with the simulation-based approach. The proposed method is
a fuzzy-logic based priority model for VM migration. We design a proposed model with the DEVS formalism. And
we also measure and compare a performance and migration count with existing simulation-based migration method.
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FPLM shows high utilization.
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2.1 VM Live Migration
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Eq. (1). The volume of VM in servers
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Eq. (2). Auto regression analysis based prediction model
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Fig. 2. Vector Dot based relative VM placement
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2.4 Fuzzy logic
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Algorithm 1. ClusterClassifier

1: S <~ VM operating Physical Server in Cloud System
2: CPU < S's CPU speed

3: MEM < S's memory size

4: NET < S's network bandwidth

5: while All S are not classified do

6: if fuzzy(CPU, MEM, NET) = VPR then

7 assign S to VPRC

8: else if fuzzy(CPU, MEM, NET) = GD then
9: assign S to GDC

10: else if fuzzy(CPU, MEM, NET) = MD then
11: assign S to MDC

12: else if fuzzy(CPU, MEM, NET) = PR then
13: assign S to PRC

14: else fuzzy(CPU, MEM, NET) = VPR then
15: assign S to VPRC

16: end while

eh] sEeln] B4 o] b 2 e nAs ghe
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Algorithm 2. GetDestinationServerPlacement (VM)

1: M < migration requested Physical Server

2: C < cluster which is belong to M

3: V < volume of VM that operated by M

4: DestinationServerinfo < ¢

5: Introduce a new Physical Server;

6: while Destination Server of VM is not placed do
7: for all Physical Server in C do

8: available_resource space <— remain capacity in C
9: if (available resource space > V)

10: retumn DestinationServerinfo

11: else

12: /* Choose the neigbor cluster of C */
13: C < neighbor(C),

14: V < VectorDot(V),

15: GetDestinationServerPlacement(VM);
16: end while
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X = {x|x is Server CPU speed in DC}
Y = {yly is Server Network bandwidth in DC}
Z = {z]z is Server Memory size in DC}
7

z,y) EXX Y, v(x,y)e YxZ

tg. plx,2) =miny[max(uR(z,y),uS(y,z))] 3)

Eq. (3). Min-max composition for server selection

Fuzzy Logic /=2 W59 WA o= et

e,

Table 1. Fuzzy Input/Output variables

/O variables Fuzzy variables

Input X | CPU speed | VSL| SL | MD | FA | VFA
network

Input Y bandwidth VSL| SL | MD | FA | VFA

Input Z | Memory size |VSM| SM | MD | LR | VLR
Server

Output P | Computing | VPR| PR | MD | GD |VGD
power
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Table 2. Fuzzy linguistic variables
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Fig. 3. Membership function of CPU speed, Network
bandwidth, Memory size and Server computing
power
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p; : defuzzification values

very Small 0l
slow or small 0.3
medium 0.5
fast or large 0.7
very fast or 0.9
very large
Table 3. Fuzzy Rule
10 INPUT OUTPUT
X Y 4 P
Rule
Rule 1 VSM VPR
Rule 2 SM PR
Rule 3 VSL MD PR
Rule 4 LR MD
Rule 5 VLR MD
—  VSL
Rule 6 VSM VPR
Rule 7 SM PR
Rule 8 SL MD MD
Rule 9 LR MD
Rule 10 VLR MD
Rule 125] VFA | VvPA | vir | vap
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Eq. (4). Center of gravity method for server selection
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Table 4. VM Request Scenario

time VM Request Cumulative
0 10 10
100 10 20
200 10 30
300 10 40
400 10 50
500 10 60
600 10 70
700 10 80
800 10 90

900 10 100
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Number of Live Migration= EL]W(S@TU@T,;)

observation time
M(Server;) = Live Migration,  (5)
t=0

n = Total number of Servers in Datacenter

t = Executed live migration at time t

Eq. (5). Number of Live Migration
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