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7- Scale Down or Scale In
8- CloudSim
9- Cost-Aware
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1- Application Service Providers - ASP
2- Virtual Machine - VM
3- Scalability
4- Auto-Scaling
5- Over-Provisioning
6- Under-Provisioning
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19- SLA Violation

20- Scaling Up

21- Scaling Down

22- Last Up First Down - LUFD
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10- Cloud Service Providers - CSP

11- Elastic Compute Cloud — EC2

12- Monitor

13- Analyze

14- Plan

15- Execute

16- Monitor — Analyze — Plan - Execute
17- Service Level Agreement - SLA
18- Quality of Service - QoS
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1 Input: On-Demand Vm List
2 Output: surplusVm
3 Param- lastRequestTime «— MIN VAL-
eters: UE
4 for vm in onDemandVmList do
5 If vm.getRequestTime() > lastRequestTime
then
6 lastRequestTime «—
vm.getRequestTime();
7 surplusVm « vm;
8 end if
9 end for
10 return surplusVm;
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23- On-demand
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Input:  On-Demand Vm List
2 Output: surplusVm
Param- minRunningCloudlets «— MAX VAL-
eters:  UE
4 for vm in onDemandVmList do
5 runningCloudlets <— vm.getScheduler().run-
ningCloudlets();
6 if runningCloudlets < minRunningCloudlets
then
7 minRunningCloudlets «— runningCloud-
lets;
8 surplusVm « vm;
9 end if
10 end for

11 return surplusVm;
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Input: On-Demand Vm List
Output:  surplusVm

3 Param- firstRequestTime < MAX VALUE
eters:

4 for vim in onDemandVmList do

5 if vim.getRequestTime() < firstRequestTime
then
6 firstRequestTime «—
vm.getRequestTime();
7 surplusVm « vm;
8 end if
9 end for

10 return surplusVm;
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Input: On-Demand Vm List

2 Output: surplusVm

3 Param- maxPassedTimeFromLastHour
eters: «—MIN VALUE

4 for vm in onDemandVmList do
passedTimeFromLastHour «—null;
availableTime «—clock -

vm.getRequestTime();
7 passedTimeFromLastHour «—availabletime

% anHour; // % = mod

if passedTimeFromLastHour = 0 then
passedTimeFromLastHour «—anHour;

10 end if

11 if passedTimeFromLastHour > maxPassed-

TimeFromLastHour then

12 maxPassedTimeFromLastHour

«—passedTimeFromLastHour;

13 surplusVm «—vm;
14 end if
15 end for

16 rerutn surplusVm;
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Input: On-Demand Vm List
Output: surplusVm
Parameters: minLoad <—MAX VAL-
cloudletList «—new UE

4
ArrayList <Cloud-
let> ()

5 for vm in onDemandVmList do
vmRemainedLoad «O0;

7 cloudletList «—vm.getScheduler().getCloud-
letList();
8 for cloudlet in cloudletList do

length «—cloudlet.getLength() * cloud-

let.getNumberOfPes();

10 ranTime «—clock - cloudlet.getFirst-
SubmissionTime();

11 remainedLength «length - (ranTime *

(vm.getMips() * vm.getNumberOfPes()

)i

12 if vim.getNumberOfPes() > cloudlet.
getNumberOfPes() then

13 remainedLength «<length - (ran-

Time * ( vm.getMips() * cloudlet.

getNumberOfPes() ) );
14 end if
15 vmRemainedLoad < vmRemained-

Load + remainedLength;

16 end for

17 if vmRemainedLoad < minLoad then
18 minLoad «<—vmRemainedLoad;
19 surplusVm «—vm;

20 end if

21 end for

22 return surplusVm;
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Data: On-Demand VM List

2 SLAHistory

3 surplusVMSelectionPolicy
Param-

4 X «— monitoringInterval;
eters:

5 avgResponsetime «— null;

66 decision «— doNothing;

surplusVM « null;
repeat every X minutes
avgResponseTime «— Analyzer(SLAHistory);
10 | /* Decision Making */
11 decision «— Planner (avgResponseTime);
12 if decision = SCALE_UP then
13 | Execute (ScaleUp (request new VM));
14 | else if decision = SCALE  DOWN then

surplusVM « surplusVMSelectionAp-
15
proach (On-Demand VM List);

16 Execute (Scale Down (surplusVM));
17 end if
17 end
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