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O ABSTRACT 0O

Inefficient resource usage is one of the greatest causes of high energy consumption in
cloud data centers. To solve the problem, researchers presented Dynamic consolidation of
virtual machines technique, which aim to consolidate VMs in minimum number of hosts
(physical machines). However, aggressive consolidation of VMs leads to an increase in the
number of migrated VMs, and hosts suffering from Overloading. This in turn affects the
quality of service (QoS) of the applications running in the VMs. So, it is important to
balance between guaranteeing Quality of Service (QoS) and saving energy.

In this research, we introduce Proactive Adaptive Dynamic Consolidation Algorithm to
reduce energy consumption while maintaining the required performance levels in a cloud
data center.

We have performed experimental evaluation on Cloudsim toolkit to validate the
effectiveness of the proposed algorithm with real-world workloads, and compare its
performance against a collection of many previous works in this field which includes the
following algorithms: LR/MMT/SM/MBFD, LR/MMT/PA/RUA, LR/MMT/SM/Shi-AC,
LR/MMT/SM/MFPED, EES. The simulation results showed that the suggested algorithm
outperforms these algorithms regarding energy consumption, QoS guarantees, and the
number of VM migrations
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Slo el %91 L ) doa sl A8y o [22] Auhal) cpedal Cum ciladl il Addial JlaYl
Jualsd DA Capaall 8 438l dadlaall sass aladin) G Gty asi lly Jadl 5255 8 53 5asal il
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Host Overload Detection Policy

Input: hostList

Output: overloadedHostL.ist

overloadedHostList «— NULL;

foreach host in hostList do

Utilization < host.getUtilizationOfCpu();

Ty« host.getLevelOfObservedMaxPPR();

data[]e— host.getUtilizationHistory()

futureUtilization<«— getHostFutureUtilization(data);

if ((Utilization>=T,) or (futureUtilization>=1)) then
overloadedHostList.add(host);

end if

0 end foreach

1 return overloadedHostList;

PP O0O~NOOOTE, WN -

[Eald] 2B Jaal) il Gliszaall yaad 3 PADC dvajlsd bt 4835l 3)80a0) (3)Jid)

Al Y LAY Al 2-2
sl U ailey Canmall e Ll wy Caga Al Apual 581 VY1 aant Laa )il 3 4l $gladl] e
o o Cun g why Cige A Ll Y1 Y AR 3ant b deiad) clghaall (4) 0S8N (y « gl
) des gy B D Y 1) L Cipmd) Alls Ganiy asi &5 Gy Gl YY) san) UL sy JS
r I Slaal) e AV 63gd U)lial adiny Cua
VrrlCurrentRequestedCPU — VIMcyrrentAllocatedCPU (8)
meigrationTime

le) Gmnmiall sy sl V) AN U8 (e Wla Cslhaall 45850 dallaall 535 350 ana G )l ey 5
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VM Selection Policy

Input: overLoadedHostL.ist

Output: vmsToMigrateL.ist

1 vmsToMigrateList «— NULL;

2 foreach host in overLoadedHostList do

3 while (host.isOverLoaded == TRUE) do
4 vmList «— host.getVmList();

5 maxMetric «— MIN;

6 vmToMigrate «— NULL,;

7 foreach vm in vmList do

8 metrice— calculateMetric(vm);
9 if (metric > maxMetric) then

10 maxMetric «— metric;

11 vmToMigrate «—vm;

12 end if

13 end foreach

14 if (vmToMigrate # NULL) then

15 vmsToMigrateList.add(vmToMigrate);
16 Host.removeVm(vm);

17 end if

18 end while

19 end foreach

20 return vmsToMigrateList;

[Ealdl] Lua)méy) Y L) & PADC daajlsd dubuad Adyjall 8,00 (4)Jsid)

A Y)Y aag Abiw :3-2
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Canae J3¥ Apaal iyl AN Ganaady s & ey 8 aladin) G <) Gl AT (e dad B 2)sall (e

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
79



Tishreen University Journal. Eng. Sciences Series @ 2021 (1) 2asll (43) alaall davxigl) aglall . 0050 daala dlae
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VM Placement Policy

Input: hostList,excludedHosts,VmL.ist
Output: mapping

mappinge— NULL;
hostList «— sort(hostList,PE,U,’Des’);
VmList «— sort(vmList,CPUga,” ASC’);
foreach vm in vmList do
allocatedHost «— NULL,;
foreach host in hostList do
if excludedHosts.contains(host) then
L continue;
nd if
it (host.isSuitable(vm) and host.isNotOverLoadedAfterAllocation(vm)) then
allocatedHost «— host;
break;
nd if
end foreach
if (allocatedHost # Null ) then
| mapping.add(vm,allocatedHost);
end if
end foreach
return mapping;

[Ealdl] Lpa)idy) cY) pdags it A PADC dajlsd dubiad Ady3all 3)iudd) (5)Jsid)
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Host Underload Detection Policy

Input: hostList,excludedHosts,highLoadFlag
Output: underLoadHostL.ist

1 underLoadHostList «<— NULL;

2 candinateHostList «—NULL;

3 foreach host in hostList do

4 if excludedHosts.contains(host) then

5 ‘ continue;

6 else

7 |  candinateHostList.add(host);

8 end if

9 end foreach

10 If (highLoadFlag == TRUE) then

11 underLoadHost <« selectHostWithMinimumMetric(candinateHostList);
12 underLoadHostList.add(underLoadHost);

12 else

13 Utilization,e «— calculateAverageUTtilization(hostList);
14 Utilizations, «— calculateStandardDeviationUtilization(hostList);
15 T) «— Utilization,ye - Utilizationgy;

16 foreach host in candinateHostL.ist do

17 Utilization<— host.getUtilizationOfCpu();

18 if (Utilization < T)) then

19 ‘ underLoadHostL.ist.add(host);

20 end if

21 end foreach

22 end if

23 return underLoadHostL.ist;

[Ealdl] Gadiiall Jeall @l clisdaall yaa5 3 PADC dsajlsd dsbpead Ady3all 5,000 (6)J8d
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Ayl o 5a€ IS8 adiad Slisad) 238 3oa3 Ziph o) Cus L4 Lgiha Uiajhsd S Alaal)
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LS a8 Gl puai & ey gl

o)) ulaag Slaal) diy -3

il 38l 3 deaiieall @leY) jedl e saaly ag cloudsim slSlad) sl Gl a8 axiis
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[13] dpalidy) ¥y clisaal) g lsil (2)Jsaad)

Name CPU (MIPS) | Cores | Memory | Bandwidth | Level of Max PPR
Host Type1 | 1.86 GHz 2 4 GB 1 Ghit/s 90%
Host Type 2 | 2.66 GHz 2 4 GB 1 Ghit/s 90%
VM Type 1 2.5 GHz 1 870 MB | 100 Mbit/s -
VM Type2 | 2.0 GHz 1 | 1740 MB | 100 Mbit/s -
VM Type 3 1.0 GHz 1 | 1740 MB | 100 Mbit/s -
VM Type 4 0.5 GHz 1 613 MB | 100 Mbit/s -

@13 448)ya eu&l a5 CoMon t}).um (e laylisl & iges Jas Gl e\d';:u.ul_.a colanll cln Ll a8,
VY QY A5SHall dallad) ang alasiad dawsy Aaldll bl auesd & Cua ([23] PlanetlLab «ilyiad
(3) sl 8 mnge 58 LS (Bl Gued JS Al Jon pd50 500 (e SST 3 B3sm 50 ilediia o Aeygal) dpal YY)

PlanetLab Jea il (3)J g2l

Date Number of VMs | Mean(%) | St.dev(%)
2011/03/03 1052 12.31% | 17.09%
2011/03/06 898 11.44% | 16.83%
2011/03/09 1061 10.70% | 15.57%
2011/03/22 1516 9.26% 12.78%
2011/03/25 1078 10.56% 14.14%
2011/04/03 1463 12.39% | 16.55%
2011/04/09 1358 11.12% | 15.09%
2011/04/11 1233 11.56% | 15.07%
2011/04/12 1054 11.54% 15.15%
2011/04/20 1033 10.43% | 15.21%
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