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1 Introduction

1.1 Background
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2 CloudAnalyst

2.1 Introduction

2.2 Features of the Simulator
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2.2.1 Ease of use
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2.2.2 Ability to define a simulation with a high de  gree of configurability and flexibility
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2.2.5 Ease of extension
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2.3 Simulation Output / What is being Measured
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2.4 Technologies Used
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3 CloudAnalyst Design
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3.1 Use of CloudSim Toolkit

3.1.1 Functionality Leveraged as Is
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3.2 CloudAnalyst Domain Model and Main Components
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3.2.3 Cloud Application Service Broker
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3.2.5 InternetCloudlet
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3.3 Detailed Design
3.3.1 Class Design
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elnterfaces

CloudSimEventiistener

java.awt

«lnterface»
event ActionListener

cloudSimEventFired(e: CloudSimEvent) vaid

actionP erfarmed(e:ActionEvent) vaid

7

7

UserBaseU IElement
- maxTrafficinterval: double
- width: int
- reqSize: lang
- peakHoursStart: int

GuiMain

+ runSimulatian(): void

- peakHoursEnd: int

- peakUserCount: int

- offPeakUserCount: int
- regPerHrP erUserint

MachineUlElement
- memary: int
- storage: long
- bw:int

- processars: int
- speed: int
- vmAllocationPalicy: String

———

DataCenterUIElement

- architecture: String

- 0s: String

- vmm: String

- width: int

- costPerProcessar: double
- costPerMem:dauble

- costPerStarage: double

>

- costPerBw: double
- machinelist: List
- vmAllocation: VmAllocationU IElement

% *

VmAllocationUIElement
- de: DataCerterU|Element
- vmCount: int
- imageSize: lang
- memary: int

- bw: long

SimulationPanel

C-JnﬂguresimuIat\-:nF'anel

javax.swing.JPanel

InternetC haracteristicsScreen|

ResultsScreen

SimpleTableModel

SimpleGraph
SimulationUIElement
# location: Paint2D
#color: Calor
#name: String [out!

# region: int

+paint(g: Graphics) void




3.3.2 Sequence Diagrams
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3.4 Important Design Considerations

3.4.1 Routing of User Requests
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3.4.2 Calculating the Data Transmission Delay
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3.4.3 Grouping Events to Simulate Large Scaled Oper  ations
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3.4.4 Distributing Parametric Measures using Poisso  n Distribution
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3.4.5 Modelling Internet Bandwidth
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3.5 Algorithms Used

3.5.1 VM Load Balancing Algorithms
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3.5.1.1 Throttled Load Balancer
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3.5.1.2 Active Monitoring Load Balancer
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3.5.2 Service Broker Algorithms
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3.5.2.1 Service Proximity Based Routing
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3.5.2.2 Performance Optimized Routing

( X
"& ;. (" &
" &
&
" & 4
g
& ;. ("&
L g
L (
) )
5
1 _ ( '
)() &
" &
, 2 L&
- - 555

1 X

41 &
91 @
X

D E

D ) 5> 5E

- X



3.5.2.3 Dynamic Service Broker
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4 Using the CloudAnalyst
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4.1 Setting up a Simulation
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4.2 Simulator Screens

4.2.1 Main Screen with Simulation Panel
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4.2.2 Configure Simulation Screen
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4.2.2.1 Main Tab
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4.2.2.3 Advanced Tab
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4.2.3 Internet Characteristics Screen
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4.2.4 Running a Simulation
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4.2.5 Results Screen
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5 Simulating a Large Scaled Internet Application Ru  nning on the Cloud
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5.1 Simulation Configuration
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5.2 Scenario 1 — Simple Web Application Hosted ona  Single Data Center

6 - @ -) ( (
? 5 D7 E
% & " & " #

( 5& D- 51) (
91 ( ) 551 ;"E?
/&

" ( ) ( )*"(

/& > 82 5 55 255
4 1 > 82 5 P

X ) « ->




5 D7

%

) -

& "

>55@ >55 %1'
)

X

& #

% &1"

) &



5.3 Scenario 2 — Web Application Hosted on Multiple Data Centers around the
World
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5.3.1 Case 1: Two Data Centers with 25 VMs in each
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5.3.2 Case 2: Two Data Centers with 50 VMs Each
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5.3.3 Case 3: Two Data Centers with 50 VMs Each and  Sharing Load during Peak Hours
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5.3.4 Case 4: Apply throttling to the processing of requests
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5.3.5 Case 5: Web Application Hosted on 3 Data Cent ers with 50VMs each
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5.3.6 Case 6: Web Application Hosted on 3 Data Cent  ers with 75, 50, 25 VMs in each
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5.4 Simulation Results Summary
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5.5 Main Observations from the Results
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5.6 Scenario 3 — Dynamic Re-Configuration of the We b Application Deployment
Based on Usage
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5.6.1 Proposed Algorithm for the Dynamic Service Br  oker
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6 Conclusion

& I
« )
(
(&
) .
)
?)-
!
. &
(
2. -
b«
(&
( -
. ( -
/
y I o"& ?
I ( &
( (



7 Future Work
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Appendix A — Facebook Statistics
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