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Figure 1. Schematic of Koala organization

User 
#1

User 
#2

User 
#n

User 
#3

User 
#4

User 
#5

User 
#6

User 
#n-3

User 
#n-2

User 
#n-1

(1)

                         INTERNET

CLOUD CONTROLLER

(4)

RESOURCE 
ALLOCATION

 LAYERCluster 
Controller #1

Cluster 
Controller #cE

T

E
T

E
TCluster 

Controller #c-

(4) (3) (4) (4)
VM

PLACEMENT
LAYERController #1 Controller #c

NODE CONTROLLER #k

NODE RESOURCESNODE CONTROLLER #k-1

NODE CONTROLLER #p

NODE RESOURCESNODE CONTROLLER #p-1

NODE CONTROLLER #q

NODE RESOURCESNODE CONTROLLER #q-1IN
TR

A
N

E

IN
TR

A
N

E

IN
TR

A
N

Em

(2)
SUPPLY 
LAYER

VM

NODE RESOURCES
NODE CONTROLLER #k-2

NODE RESOURCES
NODE CONTROLLER #3

NODE RESOURCESNODE CONTROLLER #2

NODE RESOURCES
NODE CONTROLLER #1

NODE RESOURCES

NODE RESOURCES
NODE CONTROLLER #p-2

NODE RESOURCES
NODE CONTROLLER #3

NODE RESOURCESNODE CONTROLLER #2

NODE RESOURCES
NODE CONTROLLER #1

NODE RESOURCES

NODE RESOURCES
NODE CONTROLLER #q-2

NODE RESOURCES
NODE CONTROLLER #3

NODE RESOURCESNODE CONTROLLER #2

NODE RESOURCES
NODE CONTROLLER #1

NODE RESOURCES

I I I

(5) VM 
BEHAVIOR

 LAYER
VMs 
Shown for
One Node Only

VMs 
Shown for
One Node Only

VMs 
Shown for
One Node Only

VM1VM1VM1VM1 VM1

VM1VM1VM1VM1 VM1

VM1VM1VM1VM1 VM1
(5)



TABLE I. Description of VM types simulated in Koala

 

Virtual 
Cores 

Virtual Block 
Devices # Virtual 

VM Type 
Network 

Interfaces 
Memory 

(GB) 
Instruct. 

Arch. 
Price in 
$/Hour # Speed 

(GHz) # Size (GB) 
of Each 

M1 small 1 1.7 1 160 1 2 32-bit 0.12 
M1 large 2 2 2 420 2 8 64-bit 0.34 
M1 xlarge 4 2 4 420 2 16 64-bit 0 96M1 xlarge 4 2 4 420 2 16 64-bit 0.96
C1 medium 2 2.4 1 340 1 2 32-bit 0.17 
C1 xlarge 8 2.4 4 420 2 8 64-bit 0.68 
M2 xlarge 8 3 1 840 2 32 64-bit 1.00 
M4 xlarge 8 3 2 850 2 64 64-bit 2.00 



TABLE II. Description of selected simulated user types: processing users (PU),
distributed modeling and simulation (MS) users, peer-to-peer (PS) users, Web

User
Type VM Type(s)

Max-Min
VMs

Max-Max 
VMs

User
Type VM Type(s)

Max-Min
VMs

Max-Max 
VMs

service (WS) users, and data search (DS) users

yp yp ( ) yp yp ( )

PU1

M1 small

10 100 PS1
C1 medium

3 10
PS2 10 50

PU3 100 500 PS3 50 100
M1 large

PU5 500 1000 WS1
M1 large

M2 xlarge
C1 xlarge

1 3

PU2 10 100 WS2
M1 large

M2 l 3 9PU2

M1 large

10 100 WS2 M2 xlarge
C1 xlarge

3 9

PU4 100 500 WS3
M1 large

M2 xlarge 9 12
C1 xlarge

PU6 500 1000 DS1

M4 xlarge

10 100
MS1 M1 xlarge 10 100 DS2 100 500
MS3 M1 l 100 500 DS3 500 1000MS3 M1 xlarge 100 500 DS3 500 1000



TABLE III. Description of selected platform types simulated in Koala

Platform
Type

Physical Cores Memory
(GB)

# Physical Disks by Size # Network
Interfaces

Instruct.
Arch.# Speed

(GH )
250 
GB

500 
GB

750 
GB

1000 
GByp ( )(GHz) GB GB GB GB

C8 2 2.4 32 0 3 0 0 1 64-bit
C14 4 3 64 0 4 0 3 2 64-bit
C18 8 3 128 0 0 4 3 4 64-bit
C22 16 3 256 0 0 0 7 4 64 bitC22 16 3 256 0 0 0 7 4 64-bit



TABLE IV. Alternative Criteria for Choosing Cluster and Alternative Heuristics 
for Choosing Nodes

Criteria for Choosing a Cluster Heuristics for Choosing Nodes
Identifier Criterion Name Identifier Heuristic Name

for Choosing Nodes

Identifier Criterion Name Identifier Heuristic Name

LLF Least-Full First
FF First Fit
LF Least-Full First

PAL Percent Allocated
MF Most-Full First
NF Next Fit

RAN R d
RA Random

RAN Random
TP Tag & Pack



TABLE V. Two Selected Values for each Selected Koala Parameter



Table VI. Koala Response Variables Selected for Comparison



Figure 2. Plot of ANOVA Results for Response Variable y41- Average 
Fraction of VMs Obtained (red denotes significant difference among groups)



TABLE VII. Summary of 
84 ANOVA Tests: Each 
Row Represents One of p
42 Responses; Column 4 
Reports Differences 
Attributable to Cluster-
Choice Criterion and 
Column 5 Reports 
Differences Attributable 
t N d S l tito Node-Selection 
Heuristic – cells 
highlighted in red identify 
significant differencessignificant differences 



TABLE VIII. Mean for Each
Response under Each of Three
Cl Ch i C i i llCluster-Choice Criteria – cells
highlighted in red per ANOVA
from Table VII



TABLE IX. Mean for Each 
Response under Each of Six 
Node-Selection Heuristics –
cells highlighted in red per 
ANOVA from Table VII


