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ABSTRACT

Nowadays, Virtualization architecture on cloud computing system are widely used

and accepted for use. But in actual use, the system consumed much electrical power. Moreover,

existing migration techniques provided low service level agreement (SLA). Thus, this thesis is

objective to study and propose a migration technique on cloud computing in order to reduce the

electrical power consumption and to increase SLA. The technique is based on using of resources

in the least to host use of resources in the maximum. The studied results found that the proposed

technique can increase SLA to 100% and reduce electrical power consumption as much as 60%
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1) Benefits-oriented index:
Zy — rni_m[z{.f.]

- max(z,)—min(z)

Vi e N, jeld, (6)
2)  Cost-oriented index:
max(z;) - z;

r. = . .
i m?x(z#}—mfin(zu.}’IEN“‘rEJE (7N

3)  Constant-oriented index: (closer to &, the better)

i —&;

zﬁ—ﬂf.

g

z

ro=1- .ieN,je J, (8)

max
i
f is value of index.
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Second Index Units P A rB P C
Computing capacity  MIPS 12M 20M 22M
Storage capacity Byte 1024T 1024T T68T
Communications Byte 200G 150G 10G
capacity
UPS redundaney Hour 0.5 1 0.5
Power redundancy Route double double  double
MTBF Hour 250,00 200,00 300,00
0 0 0
Total arca M? 450 500 300
Total volume of [T M* 750 400 775
[acilitics
Total amount of Eg 28 23 2.4
hazardous substances
Carbon dioxide Kg 130 145 150
emissions per hour
Waler consumplion Kg 1] 0 0
per hour
Other emissions per Eg(Convert &) 55 50
hour io  carbon
emissions)
Total power KW 300 35() Wi
consumption
Computing facilities KW o) R0 70
consumption
System cost Million 120 200 1%0
Operating cost per Million 0 50 15
hour
Anticipated Year 15 12 10

Surviving time

H ' A s 7
ﬂ"l‘W‘ﬁ 2.13 u’dmmwwmmmmmmmmawﬂaiu

fix: Lin Gong, Jian Xie, Xiaolan Li and Bo Deng (2013, 11.487)

d % %
mmmaﬂﬂ%ﬁﬂmaﬂymzmmmmm

A =[0.75 0.25]
3 = o A A 9
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A, =[04 04 0.2]
A,=[02 02 0.6]
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A, =[0.1 03 04 02]
Favessaiidideiifodos

A, =[0.4 0.6]

A4, =[03 02 02 03]

Ay, =[0.5 0.5]
A, =[04 03 03]

12M  20M 22M
R, =|1024T 1024T 768T
206 156G 10G

0.5 1 0.5

R,=| 1 1 1
250000 200000 300000

WAIIINAILAL ATNFAD

055 091 1 0.5 1
R,=| 1 I 0.75|.R,=| 1 1
1 075 05 0.83 0.67

B, =A R, =(0.82 0914 0.8)

0.5
]
1

B,=4,R,=(0.798 0.602 0.9)

Jadenausnysnng

B, = AR, =(0.8145 0.836 0.825)
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B, =A4,R,=(0.895 0953 0.962)
B, = A, R,,=(0.725 084 1)
B, =ﬁ -.ﬁ_.',,z{ﬂ'ilm 0.669 0.826)
B, =A-R,=(0.8255 0.8175 0.9484)

B = J;[R,:{U.EHE 0.836 0.825)
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131: Bharti Wadhwa and Amandeep Verma. (2014, 1.2)
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Algorithm 1: Vm placement Fuzzy Rule-Based system (FRBS)
Input: hostList, vm Output: allocation host
foreach host in hostlist do
if host has enough resources for vm then
Get
available mips
host power
cpu utilization
u iiza ion afterallocation
power aftera oca ion.
Submit host data to FRBS
Get power consumption
if power consumption > threshold
Loop to next host in list
return allocation
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Algorithm 2: Fuzzy logic over utilized host detection (FL)
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Host power
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Algorithm 3: Fuzzy logic Vm Selection (FLS)

Input: host Output: vm to be migrated
vmList—h getVmList()
maxVmUtilization —0
timeScaleValue —getMaxEstimationRemainingTime(migratableVms)
foreach vm in vmList do
if vim.isInMigration()
continue to next vm;
Get
Current CPU utilization
CPU utilization history mean
Estimatedtotal Execution Remaming Time after scaling
Submit vmdatato FRBS
Get vmutilization
if vm Utibization > maxVmUtiization
max VmUtilization +— vm Utilization
vmToMigrate= vm
return vmToMigrate
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Table 1. Host characteristics

Type Cores MIPS RAM BW Storage

HP ProLiant ML110 G4 2 1860 4GB 1Gbits/s 1GB
HP ProLiant ML110 G5 2 2660 4GB 1Gbits/s 1GB

Table II. VM characteristics

Type Cores MIPS RAM Bandwidth Storage
1 I 2500 870 100 Mbit/s 25GB
2 1 2000 1740 100 Mbit/s 25GB
3 I 100 1740 100 Mbit/s 2.5GB
4 1 500 613 100 Mbit/s 25GB

MNA 2.28 MITINUAATO LAY
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1. nagouIaen13 1y Minimum Utilization VM Selection Policy

package org.cloudbus.cloudsim.examples.power.planetlab;
import java.io.IOException;

public class MrMu {

public static void main(String[] args) throws IOException {
boolean enableOutput = true;
boolean outputToFile = false;
String inputFolder =
NonPowerAware.class.getClassLoader () .getResource ("workload/planetlab") .getPath();

String outputFolder = "output";

String workload = "20110303"; // PlanetLab workload

String vmAllocationPolicy = "mr"; // Minimum Migration (MR) VM
allocation policy

String vmSelectionPolicy = "mu"; // Minimum Utilization (MU) VM
selection policy

String parameter = "0.9"; // the static utilization threshold

new PlanetLabRunner (
enableOutput,
outputToFile,
inputFolder,
outputFolder,
workload,
vmAllocationPolicy,
vmSelectionPolicy,
parameter) ;
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Topic SLA Loss
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No-Migration 2410.8 0 0 0.00 455
Mrmu 30% 858.72 0.00 387 0.37 479
MrMu 40% 855.55 0.00 389 0.37 480
MrMu 50% 851.86 0.00 392 0.37 483
MrMu 60% 851.17 0.00 394 0.37 484
MrMu 70% 851.91 0.00 393 0.37 483
MrMu 80% 851.91 0.00 393 0.37 483
IqrMc 179.25 0.0000712 23596 22.43 5511
IqrMnt 189.98 0.0000301 26282 24.98 5868
IqrMu 201.54 0.0000454 29410 27.96 6282
IqrRs 180.09 0.0000699 23592 22.43 5505
LrMc 151.07 0.0000683 23380 2222 4078
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LrrMu 175.6 0.613 30166 28.67 5632
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M3199 4.1 (99)

Energy consumption Number of VM Number of Number of
Topic SLA Loss
(kW/h) migrations Migration per VMs | host shutdowns
MadMc 175.29 0.738 23861 22.68 5460
MadMnt 185.79 0.334 26556 25.24 5828
MadMu 200.14 0.0000485 29611 28.15 6281
MadRs 175.87 0.751 24016 22.83 5462
ThrMc 183.48 0.0000697 23967 22.78 5576
ThrMnt 192.62 0.0000318 26711 25.39 5885
ThrMu 207.79 0.0000494 30653 29.14 6523
ThrRs 184.79 0.0000702 24594 23.38 5583
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