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Shefty Batra
x22121790

1 Introduction

This report shows the step-by-step procedure to implement the below experiment steps

and the configurations that are used to run the project.

The cloudsim environment

and its dependencies with various parameters are documented in the below sections for
successfully running this project.

2 Prerequisite

The project is implemented on a local laptop with a specification of a 64-bit operating
system, x64-based processor, and Windows 11 with 16.0 GB RAM. The Table 12| consist
of the packages that needs to be downloaded and are used in the project.

Eclipse IDE : It is used as a platform for Cloudsim.

Cloudsim: Simulator is used to run the algorithms and verify the results.

Resource Links

https://www.eclipse.org/downloads/packages/release/2023-03/r

https://github.com/Cloudslab/cloudsim/releases

https://wuw.oracle.com/java/technologies/downloads/#javal?

Packages Version

Eclipse 2023-03
Cloudsim Zip 3.0

Java JDK 17.0.4
Common Math library 3.2

https://mvnrepository.com/artifact/org.apache.commons/commons-math3/3.2]|

Table 1: Downloadable Pacakges List

3 Cloudsim Parameter Configurations

To simulate different numbers of VMs and hosts, the parameter is set in the Random-
Constant.java file.(FigurdI])


https://www.eclipse.org/downloads/packages/release/2023-03/r
https://github.com/Cloudslab/cloudsim/releases
https://www.oracle.com/java/technologies/downloads/##java17
https://mvnrepository.com/artifact/org.apache.commons/commons-math3/3.2

e genetic_algorthim - cloudsimGenetic/cloudsim_VM_ga_task/src/org/cloudbus/cloudsim/examples/power/random/RandomConstants,java - Eclipse IDE

e Edit Source Refactor Navigate Search Project Run Window Help

il Qi H~-0~-Q-AU-HE-OF-PARE T H~-F -y
[# Package Explorer X % & = B [§RandomConsta.. X = manifestmt %] buildxml [ genfilespro... ] RunnerAbstra... [7] RandomRunne... [7) RandomH:
> &2 cloudsim_VM_ga_task E 1 package org.cloudbus.cloudsim.examples.power.random;
~ = cloudsimGenetic 2
~ i® cloudsim_VM_ga_task/src 3e/%* . . o . N
4 * If you are using any algorithms, policies or workload included in the power package pl
> 4 orgchange 5 * the following paper:
> i org.cloudbus.cloudsim 6 *
> f# org.cloudbus.cloudsim.core 7 * Anton Beloglazov, and Rajkumar Buyya, "Optimal Online Deterministic Algorithms and Ada
> H org.cloudbus.cloudsim.core.predicates 8 * Heuristics for Energy and Performance Efficient Dynami. nsolidation of virtual Machi
> # org.cloudbus.cloudsim.distributions 9 * (Cloud Data Centers™, Concurrency and Computation: Practice and Experience, ISSN: 1532-
5 & org.cloudbus.cloudsim.examples.network i‘l * Press, New York, USA, 2011, DOI: 10.1002/cpe.18&7
> E}Drg[IDudhus:qudsfm.examplesnetwmrkdata[enter 10 % hor Anton Beloglazov
v [# org.cloudbus.cloudsim.examples.power 13 e ce Jm 2012
> [I] Constantsjava 14 =/ o
> [ Helperjava 15 public class RandomConstants {
> ¥ RunnerAbstractjava 16
v # org.cloudbus.cloudsim.examples.power.random 7 public final static int NUMBER OF VMS = 350;
> 1) Dvfsjava L
B 19 public final static int NUMBER OF HOSTS = 50;
> [0 GSOjava - L O
> 1 RandemConstantsjava 21 public final static long CLOUDLET UTILIZATION SEED = 1;
> [) RandomHelperjava 22 - -
> [ RandomRunnerjava 23 }
5 i org.cloudbus.cloudsim.ga_c 24
> # org.cloudbus.cloudsim.lists
> & org.cloudbus.cloudsim.network
> H org.cloudbus.cloudsim.network.datacenter
> # org.cloudbus.cloudsim.power
> B org.cloudbus.cloudsim.power.lists
> # org.cloudbus.cloudsim.power.models
> org.cloudbus.cloudsim.provisioners
> i# org.cloudbus.cloudsim.util
~ B JRE System Library [jre]
> @® java.base - C:\Users\Sheffy Batra\p2\pool\plugins\org.eclipse]
> @ java.compiler - C\Users\Sheffy Batra\.p2\pool\plugins\org.ec
> @@ javadatatransfer - C:\Users\Sheffy Batra\.p2\pool\plugins\org.c P

Figure 1: RandomConstants.java

The proposed algorithm has various parameters mutationRate, tournamentSize, and

elitism which are set in the GA.java file of the algorithm (Figure(

12 Package Explorer %

% 8 = B [)RandomConsta.. ) buildxml

genfilespro.. /3 RunnerAbstra..  [) RandomRunne..  [3) RandomHelpe... SOjava 4 GAjava X 73 =E

> & org.cloudbus.cloudsim.core predicates a 20% GA.javal]
> & org.cloudbus.cloudsim.distributions )
> & org.cloudbus.cloudsim.examples.network © package org.cloudbus.cloudsim.ga c;
> # org.cloudbus.cloudsim.examples.network datacenter " import org.cloudbus.cloudsim.cloudlets
v f# org.cloudbus.cloudsim examples.power o

> [ Constantsjava 10

> [ Helperjava 11

> i RunnerAbstractjava 12 publie class GA {

3

~ 8 org.cloudbus.cloudsimexamples.powersrandom N

> [ Dvfsjava
> [ GSOjava
> [J) RandomConstantsjava

/* GA parameters */

private static final double mutationRate = 0.15;
private static final int tournamentSize = 5;
private static final boolean elitism = true;

> [ RandomHelper java
> [ RandomRunnerjava
~ 8 org.cloudbus.cloudsimga_c
> 11 GAjava
> ) Populationjava
> 1) Tourjava

+ [0 TanrMananer iava

// Evolves a population over one generation
public static Population evolvePopulation (Population pop) {

Population newPopulation = new Population(pop.populationsize(), false):

// Keep our best i
int elitismOffset

is enabled

Figure 2: GA.java

The simulation parameters of VM and Host Types and configuration of VM’s and

Host are stored in Constants.java (Figure




12 Package Explorer X E% 8 = 8 [RandomConsta..  &lbuildxml ) . @ [0} pe... [0 GSOjava i GAjava [ Constantsjava X 4 = B g Outline X =8
BBV e W E
# org.cloudbus.clouds

v © Constants

&7 ENABLE_OUTPUT
&F OUTPUT_CSV : be
&7 SCHEDULING_IN
&7 SIMULATION_LIV
¢ CLOUDLET_LENG
& CLOUDLET_PES

> & org.cloudbus.cloudsim core predicates
> # org.cloudbus cloudsim.distributions
» & org.cloudbus.cloudsim.examples.network

GB // too much MIPS
> & org.cloudbus cloudsim examples.network datacenter

v i# org.cloudbus.cloudsim.examplespower
> [ Constantsjava
[0 Helperjava
> I RunnerAbstractjava

~ & org.cloudbus.cloudsim. I -

> O Dvisjava 4 public final static int VM _TYPES 4; #F UMTYPES - int
> 1) GSOjava 42 public final static int[] VM MIPS = { 2500, 2000, 1000, 1500 }; T VMLMIPS : int
> [ RandomConstantsjava 43 public final static int[] VM PES = (1, 1, 1, 1 }; & VM_PES : int
> [0 RandomHelperjava public final static int[] VM RaM = { 870, 1740, 1740, €13 }; <F VM_RAM : int
» @ RandomRunnerjava public final static int VM BW = 100000; // 100 Mbit/s| SF UM_BW: int
« 8 org.cloudbuscloudsimga.c 46 public final static int VM _SIZE = 2500; // 2.5 GB S MLSIZE - int
> i) GAjava : &F HOST_TYPES
> [ Populationjava * Host ty) F HOST_MIPS : in
> ) Tourjava *  HP , 4GB) & HOST_PES : int
> [ TourManagerjava , 4GB) &F HOST_RAM : int|
> # org.cloudbus.cloudsim.lists (x4) <7 HOST_BW : int

> org.cloudbus.cloudsim.network

> & org.cloudbus.cloudsim network datacenter
> i org.cloudbuscloudsim.power

> & org.cloudbus.cloudsim powerlists

&7 HOST_STORAGE
public final static int HOST TYPES 2; SF HOST POWER : 7
public final static int[] HOST MIPS = { 1860, 2660 };

public final static int[] HOST PES {2 2}

public final static int[] HOST RaM { 4096, 4096 };
public final static int HOST_BW 1000000; // 1 Gb
public final static int HOST STORAGE

# org.cloudbus.cloudsim power.models
> # org.cloudbus.cloudsim.provisioners
# org.cloudbus.cloudsim.util
~ =\ JRE System Library [jre

> @ javabase - C

1000000; // 1

Jsers

public final static PowerModel[] HOST_POWER = {
new 1 owerHpProLiantMl110G4Xeon3040 (),
new PowerModelSpecPowerHpProLiantM1110G5Xeon3075 ()

> & javacompiler - C:\Users
> (1 javadatatransfer
& javadesktop - C
& javaiinstrument

}i

Figure 3: Constants.java

By configuring all these parameters the simulation environment is created and the
algorithms are tested for efficiency.

4 Code configuration and simulation Files

The code is developed in java and algorithms that are used is a combination of Genetic
and Game theory.Figure (| represent the pseduo code of the algorithm




Algorithm 1 Game Genetic VM Allocation
0: Initialize Population:
0 Generate an initial population of VM allocations randomly.
0: for (zeneration < 1 to MAX_GENERATIONS do
0:  Ewaluate Fitness:
0 Caleulate the fitness values for each individual in the population based on the
payoff function.
0:  Tournament Selection:

0: Perform tournament selection to choose two parents based on their fitness values.

0:  Nash Equilibrium-inspired Crossover:

0 Calculate neighbor payoffs.

0: Apply Nash equilibrinm-inspired crossover to create offspring.

0 Determine crossover points based on payoffs and perform crossover with a certain
probability.

0:  Mutation:

0 Apply mutation to the offspring with a certain probability.

0: Randomly select a VM and fip its allocation.

-  Replace Population:

0 Replace the old population with the new population (parents and offspring).

0:  Apply Nash Equilibrium-inspired Modifications:

0 Apply Nash equilibrinm-inspired modifications to the population.

0: Consider the payoff of neighbors and update each VM allocation based on neigh-

bor payoifs.
- Find Best Allocation:

i Identify the index of the best individual in the population based on fitness
values.

0:  Print Result:

0: Output the best VM allocation in the current generation.

0: end for

0: End Algorithm =0

Figure 4: Game-Genetic Code Files

The code is basically defined in below 4 Files (Figure [5)



m
i

i}
m]

[# Package Explorer x
» i org.change

# org.cloudbus.cloudsim
# org.cloudbus.cloudsim.core
# org.cloudbus.cloudsim.core.predicates
# org.cloudbus.cloudsim.distributions
# org.cloudbus.cloudsim.examples.network
> # org.cloudbus.cloudsim.examples.network.datacenter
v i org.cloudbus.cloudsim.examples.power

> [1] Constantsjava

> 1] Helperjava

> 1! RunnerAbstractjava
~ ## org.cloudbus.cloudsim.examples.powerrandom
> [ Dvfsjava
> [1 GSOjava
>[I RandomConstants.java
> [ RandomHelperjava
>_[J] RandomRunner java
## org.cloudbus.cloudsim.ga_c
> 4] GAjava
> [1 Populationjava
> i1 Tourjava
> [I] TourManagerjava
org.cloudbus.cloudsim.lists
# org.cloudbus.cloudsim.network
# org.cloudbus.cloudsim.network.datacenter
# org.cloudbus.cloudsim.power
# org.cloudbus.cloudsim.power.lists
# org.cloudbus.cloudsim.powermodels
# org.cloudbus.cloudsim.provisioners
# org.cloudbus.cloudsim.util

3

Figure 5: Game-Genetic Code Files

The Simulation is run and main function is in GSO.java file (Figure @

S genetic_algorthim - 1.VM_ga_t 0.java - Eclipse IDE = (=) X
File Edit Source Refactor Navigate Search Project Run Window Help
OvEHRBPiRievOv_-QUviBOvSSviPARE T YOI vt Q i
1% Package Explorer X % & = B [)RandomConsta.. & . b m pe.. ) GSOjava X [0 GAjava [0 Constantsjava [ Helperjava ™ = O g Outline X =t
> §# org.change Al 16 * Concurrency and Computation: Practice and Experience, ISSN: 1532-0626, BERRY e W
> 4 org.cloudbus.cloudsim 17 * 2011, DOI: 10.1002/cpe.1867 & orgcloudbus.clou
> 8 org.cloudbus.cloudsim.core N v @, Gs0
> # org.cloudbus.cloudsim.core predicates 19 | * @author Anten Beloglazoy ©° main(String[])

> org cloudbus cloudsim distributions >
> @ org.cloudbus cloudsim examplesnetwork public class GSo {

> # org.cloudbuscloudsim.

~ g# org.cloudbus.cloudsim.examples.power 2de e
» [ Constantsjava 2 * The main method.
> [ Helperjava 2 N
, B RumnerAbstractjava 2 * @param args the arguments )
+ # orgcloudbuscloud 2 i/ throws IOException Signals that an I/0 exceptio:
4o 3f=  public static void main(String[] args) throws IOException (
11l GsOjava 3 boolean enableOutpu e;
ST RandomCamstantsjava 3 boolean outputToFil alse;
> [ RandomHelperjava 3 String inputFolder rkload/planetlab”
> [ RandomRunnerjava 3 string outputFolder B
58 org.cloudbus.cloudsim.ga._c 3 String workload = "20110303"; // Random ) 7
5 [ GAjava 3 String vmAllocationPolicy = "GSO"; // cation policy

String vmSelectionPolicy
string parameter = "1.5";

n policy
> [B) Populationjava

> ) Tourjava
> [0 TourManagerjava new RandomRunner (
> & org.cloudbus.cloudsimlists 4 enableoutput,

> @ org.cloudbus.cloudsim.network 4 outputToFile,
> # org.cloudbus.cloudsimnetworkdatacenter ‘ ;K;Ei;’i‘fzzr
> g org.cloudbus.cloudsim.power 4 workload,

@ org.cloudbus cloudsim powerlists 4 vmAllocationPolicy,
> org.cloudbus.cloudsim.power.models 4 vmSelectionPolicy,
> # org.cloudbus.cloudsim.provisioners 4 parameter) ;

4 )

> i org cloudbus cloudsim.util
« B\ JRE System Library [jre

> & javabase - C\User

> & javacompiler - C

> & javadatatransfer - C

: o

== P VP . . . .. R N L

Figure 6: Main Simulation File



5 Test Results

The results are simulated in cloudsim and are shown below
1. Proposed Game Genetic Algorithm -GSO.java (Figure @

2. Genetic algorithm -Genetic.java (Figure

3. IQRC algorithm- IQMC.java (Figure [9])
4. MAD algorithm - MADMc.java (Figure

The figures show the simulation for 50 VM and 50 Host. Similalry the algorithms are
tested for 100, 200, 300, 400 VM’s and the results and graphs are represented in the report.

The Parameters used to evaluate the algorithm are

e No. of VM Migration

Energy Consumption

Total Execution Time

Standard deviation Time

The results show that the proposed Game-Genetic Algorithm is better than other
algorithms.

& genetic_algorthim - VM_C VM _ga_t nstants java - Eclipse IDE = a X
File Edit Source Refactor Navigate Search Project Run Window Help

=i d B v QR vQUrBGY® P Brflveodevror|m Q g
12 Package Explorer X B § = B [1GSOjava [ RandomConstantsjava X = O g Outline X = 0

1) PredicateTypejava
> org.cloudbus.cloudsim.distributions
> & org.cloudbus.cloudsim.examples.network
> 8 org.cloudb

1 package org.cloudbus.cloudsim.examples.

> # org.cloudbus.cloudsim.examples.power

> [ Dvfsjava
[ GsOjava
) MadMcjava

> [0 RandomConstantsjava
5 RandomHelperjava

&1 Problems @ Javadoc (€ Declaration & Console X

power. random;

lipse just.openjdks:

x %

SpREeeeviv-n

GSO (2) ava C\Users\Sheffy Batra'
sinulation completed.

Experiment name: 20110303_GSO_mmt_1.5

[0 RandomRunnerjava Nomber of hosts: 50
v g# org.cloudbus.cloudsim.ga_c Number of VMs: 50
o Toral Similarion Time: 86400 00 sec
B2 GAjava Energy consumption: 34.08 kih
@ Populationjava Number of VM migrations: 1759
> 4 Tourjava Experiment name: 20110303_GSO_mmt_1.5

) TourManagerjava
v & org.cloudbus.cloudsim lists
[ Cloudletlistjava
> [ Hostlistjava
[ Pelistjava
[0 ResCloudletListjava

Number of hosts: 50

Number of VMs: 50

Total simulation time: 86400.00 sec
Energy consumption: 34.08 kWh
Number of VM migrations: 1758

TA: 0 06691

SLA perf deqradation due to migration: 0.16%
> B Vmistjava SLA time per active host: 42.67%
~ & org.cloudbus cloudsimnetwork overall SIA violation: 12.7
[ DelayMatrix_Floatjava rage SLA violation: 19.5
> 1) FloydWarshall_Floatjava [Number of host shutdowns: 435
1) GraphReadergritejava Mean time before a host shutdown: 2312.49 sec
StDev time before a host shutdown: 3043.50 sec
[ GraphReaderlF java Mean time before a VM migration: 16.86 sec

> (B TopologicalGraphjava

win32x86_64_17.0.7.v20230425- 1502\jre\bin\javaw.exe (06-C

SECA B I
& org.cloudbus cloud
v @ RandomConstants
< NUMBER_OF_V!

&7 NUMBER OF_H

<" CLOUDLET_UTI

StDev time before a VM migration: 7.40 sec
Execution time - VM selection mean: 0.00007 sec
Execution time - VM selection stDev: 0.00026 sec
Execution time - host selection mean: 0.00073 sec
Execution time - host selection stDev: 0.00263 sec
Execution time - VM reallocation mean: 0.00113 sec

[ TopologicalLink,java
) TopologicalNodejava
+ @ org.cloudbus.cloudsimnetwork datacenter
) AggregateSwitchjava
[ AppCloudietjava

Execution time - VM reallocation stDev: 0.00073 sec
@ EdgeSwitchjava Execution TIme — total mean: 000357 SeC

> [ HostPacketjava Execution time - total stDev: 0.00284 sec | 1
[3) NetDatacenterBrokerjava

Figure 7: Proposed Game-Genetic Algorthim



S genetic_algorthim -

.VM_gat tantsjava - Eclipse IDE
File Edit Source Refactor Navigate Search Project Run Window Help
BrvE@BinikvO0v Qv Q- BOviBS/ P ARE 1 YOI vt

E % § 0 [HGsOjava [ RandomC [ RandomC x

12 Package Explorer X
> & cloudsim_VM_ga_task
~ &2 cloudsimGenetic
v cloudsim_VM_ga_task/sc
> & org.change
> & org.cloudbuscloudsim
> # org.cloudbus.cloudsim.core
> @ org.cloudbus.cloudsim.core predicates
> @ org.cloudbus.cloudsim.distributions
> org.cloudbus.cloudsim.examples network
> @ orgc I
> i org.cloudbus.cloudsim.examples.power
v & orgd I
> [ Dvfsjava
> 1) GSOjava
>[I RandomConstantsjava
> [ RandomHelperjava
[ RandomRunnerjava
> i org.cloudbus.cloudsimga_c
> # org.cloudbus.cloudsimists
> & org.cloudbus.cloudsim.network
> # org.cloudbus.cloudsimnetwork datacenter
> i org.cloudbus.cloudsim.power
> # org.cloudbus.cloudsim power.ists
» @ org cloudbus cloudsim.power.models
> @ org.cloudbus.cloudsim provisioners
> & orgcloudbus.cloudsim.util
> B JRE System Library [jre
> B Referenced Libraries
> g cloudsim VM _ga_task
v &im
> B\ JRE System Library [JavaSE-17]
@ src
v & VM _Gemrtic
~ i cloudsim_VM _ga task/src
> & org.change
v & org.cloudbus cloudsim
> [) Cloudletjava

S cloudsim3 - Eclipse IDE

* fauthor Anton Beloglazov
* @since Jan 5, 2012

public class RandomConstants {

public final static int NUMBER OF VMS = 50;
<

Problems @ Javadoc [& Declaration & Console X

- =] X

Q s|g

= B g Outline X =8
EhRWe W}
@ org.cloudbus.clouds

N © RandomConstants
&7 NUMBER_OF VM
&7 NUMBER_OF_HO
< |
- © ' CLOUDLELUTIL
EX% &EREE -y =D

GSO (3) Uava App c i i

Experiment name: 20110303_GSO_mc_1.5
[Number of hosts: 50
(Number of VMs: 50
ota TTIO e 86400.00 sec
Energy consumption: 38.48 kWh
Number of VM migrations: 2645
Experiment name: 20110303_GSO mc 1.5

Number of hosts: 50

Number of VMs: S0

Total simulation time: 86400.00 sec

Energy consumption: 38.48 kwh

[Number of VM migration: 2645

SLA: 0.04102%

[z2 perf degradation due to migration: 0.21% |

TA time per active nost: 19-

Overall SLA violation: 5.60%

Average SLA violation: 14.49%

Number of host shutdowns: 590

Wean time Before & RSt SHUEdown: 1994.15 sec
StDev time before a host shutdown: 2086.58 sec
Mean time before a VM migration: 21.27 sec

StDev time before a VM migration: 7.71 sec
Execution time - VM selection mean: 0.00145 sec
Execution time - VM selection stDev: 0.00856 sec
Execution time - host selection mea: 0.00054 sec
Execution time - host selection stDev: 0.00063 sec
Execution time - VM reallocation mean: 0.00173 sec
Execution time - VM reallocation stDev: 0.00283 sec
Execution time - total mean: 0.00612 sec

Execution time - total stDev: 0.00974 sec

64_17.0.7.v20230425-1502)\jre\bin\javaw.exe (06-C

Writable

Figure 8: Genetic Algorthim

File Edit Source Refactor Navigate Search Project Run Window Help

M lGiBia %0 @ Qv @@ vi® il
I# Package Explorer X B®% §=0

v & examples
> & org.cloudbus cloudsim examples
> & org.cloudbus cloudsim examplesnetwork
s loud: datacenter
> @ org.cloudbus.cloudsim.examples.power
> @ org.cloudbus.cloudsi
. @ loudsi
> [ Dvfsjava
> [ lgMcjava
@ IgrMmtjava
> [ lgrMujava
) IgrRsjava
[ UMcjava
> @ LMmtjava
> [ UMujava
> [ LrMcjava
> B LrMmtjava
> @ LnMujava
> [ LrRsjava

> O LRsjava
> I MadMcjava
> I MadMmtjava

> 0 MadMujava

D G|

&1 Problems @ Javadoc [& Declaration & Console X

| smart Insert 1:1:

4 »
aloero6:0
- =] >

Q ®|

X% &EMEE -0y =

<terminated> IqrMc [Java Application] C: 8ats
86127.94: [Host #49] utilization is 0.00%

Simulation: Reached termination time.

CloudInformationService: Notify all CloudSim entities for shutting down.
Broker is shutting down...

Datacenter is shutting down...

Simulation completed.

Received 0 cloudlets

Simulation completed.

Experiment name: 20110303 igr mc 1.5

Number of hosts: 50
ota IO TIMET86400. 00 sec
Energy consumption: 46.86 KWh
Number of VM migrations: 5085
STA: 0.02113%
[SIE pert o due to migration: U.26%]
SIA time per active Rost: B.14
Overall SLA violation: 1.13%

> [ MadRsjava
> [) NashEquilibrium java
> [ NonPowerAware java
> [ RandomConstantsjava
> [ RandomHelperjava
> [ RandomRunnerjava
> [ ThiMcjava
> [ ThrMmtjava
> @ ThrMujava
> [ ThiRsjava

~ & workload.planetiab

TagE ST —ToTeTT
Number of host shutdowns: 1517
Mean time before a host shutdown: 1002.30 sec
StDev time before a host shutdown: 1214.40 sec
Mean time before a VM migration: 20.33 sec
StDev time before a VM migration: 7.93 sec
Execution time - VM selection mean: 0.00084 sec
Execution time
Execution time - host selection mean: 0.00052 sec
Execution time - host selection stDev: 0.00061 sec
Execution time - VM reallocation mean: 0.00083 sec
i ime - W reallocation sthew: 0 00067 sec

o

> 20110303
> & 20110306

Execution time - total mean: 0.00364 sec
Execution time - total stDev: 0.00787 sec

> 20110309

Figure 9: IQMC Algorthim

86_64_17.0. 30425 (06-Dec-2023, 2:28:04 pm - 2:28



e cloudsim3 - Eclipse IDE

e Edit Source Refactor Navigate Search Project Run Window Help

g Din v O~ Qv Qv F G @S> L v~ oo~
[# Package Explorer x % 8 =0

~ g cloudimulationProject
> B\ JRE System Library [jre
v &% examples

> @ org.cloudbus.cloudsim.examples [21 Problems @ Javadoc [ Declaration B Console X

> # org.cloudbus.cloudsim.examples.network <terminated> MadMc [Java Application] C:\Users\Sheffy Batra\.p2\pool\plugins\org.eclipse justj.openjdk.hotspotjre.full.win32.x86_64_17.0.7.v2!
> # org.cloudbus.cloudsim.examples.network.datacenter

> ## org.cloudbus.cloudsim.examples.power 86127.94: [Host #49] utilization is 0.00%

> # org.cloudbus.cloudsim.examples.power planetlab R R . . .
Simulation: Reached termination time.

~ # org.cloudbus.cloudsim.examples.powerrandom N . . . - .
g plesp CloudInformationService: Notify all CloudSim entities for shutting down.

> D\ﬁsjaya Broker is shutting down...
> 1) larMcjava Datacenter is shutting down...
lgrMmtjava Simulation completed.
> [ lgrMujava Received 0 cloudlets
IqrRs,java Simulation completed.
[ LiMcjava .
S LiMmtjava Experiment name: random mad mc 2.5

Number of hosts: 50
> B LiMujava |Number of VMs: 50 |
» [ LnMcjava Total simulation time: 86400.00 sec
LrrMmt,java Energy consump
> [ LrMujava Number of WM migration.
> [ LiRsjava SLA: 0.02504%
o [ LrRsjava |SLA perf degradation due to migration: 0.26%

LK Time per active host: 9.81%
Overall SLA violation: 1.53%
Rverage SLA violation: 10.96%

MadMcjava
[0 MadMmtjava

> [ MadMujava €T 0f HOST Shutdowns: 146

MadRsjava Mean time before a host shutdown: 980.23 sec
>[I NashEquilibrium java StDev time before a host shutdown: 1213.20 sec
N NonPowerAware,java Mean time before a VM migration: 20.35 sec

StDev time before a VM migration: 7.95 sec
Execution time - VM selection mean: 0.00090 sec
Execution time - VM selection stDev: 0.00679 sec
Execution time - host selection mean: 0.00065 sec
[2) ThrMcjava Execution time - host selection stDev: 0.00211 sec
ThrMmt java Execution time - VM reallocation mean: 0.00121 sec
[@ ThrMujava Execution time - VM reallocation stDev: 0.00100 sec
[0 ThrRsjava Execut%on t%me - total mean: 0.004 5ec
» B workdoad.planetiab Execution time - total stDev: 0.00796 sec

> @ sources

+ = Referenred lihrariec

[1) RandomConstantsjava
[J) RandomHelperjava
RandemRunnerjava

Figure 10: MAD Algorthim
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