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structure driven by MITRE’s Goal
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MITRE’

2� EMPIRICAL�STOCHASTIC�BRANCH�AND�BOUND�(ESBB)�
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2.1� ESBB�algorithm�

�� Initialization:
�� Step�1.

�� Step�2­1.

�� Step�2­2.

�� Step�2­3.

�� Step�3.
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θ

3� PARALLEL�EMPIRICAL�STOCHASTIC�BRANCH�AND�BOUND�

is a natural extension of MITRE’s El

3.1� Goal­Directed�Grid­Enabled�Simulation�Experimentation�Environment�
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3.2� Parallel�ESBB�Implementation�Framework�in�MEG�

3.3� Master�Processor�

3.4� Worker�processors�

3.5� PESBB�Algorithm�Implementation�on�Master�and�Worker�Nodes�

�� Initialization:
�� Step�1.
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�� Step�2.

�� Step�3.��

�� Step� 4.

�� Step�5.

4� NUMERICAL�EXPERIMENTS�AND�RESULTS�

4.1� Ackley�Testing�Function�

� � � �
�
�
�
�
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(speedup/# of CPU’s, where speedup is the 
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4.2� Large�Scale�Simulation:�runwaySimulator�

Administration’s (FAA’s) Airfield Capacity Model. 

, of that aircraft type on that runway (the “eligibility policy”). 

“operating regimes”: arrival priority, dep

policy, when expressed as a percentage of the aircraft type’s eligibility to each runway, can only be set in 

0 20 40 60 80 100 120 140
0

10

20

30

40

50

60

70

80

90

100
Speedup

Number of CPUs

S
pe

ed
up

 (
T

im
es

 F
as

te
r 

th
at

 O
ne

 C
P

U
)

 

 
1 Minute
0.1 Minute
0.01 Minute
0.0001 Minute

633



�

0 20 40 60 80 100
0

0.5

1

1.5

2

2.5

3
x 10

5 Duration

Number of CPUs

D
ur

at
io

n 
(in

 M
in

ut
es

)

 

 
PESBB

0 20 40 60 80 100
0.8

0.82

0.84

0.86

0.88

0.9

0.92

0.94

0.96

0.98

1
Efficiency

Number of CPUs

E
ff

ic
ie

nc
y

 

 

PESBB

0 20 40 60 80 100
0

10

20

30

40

50

60

70

80

90
Speedup

Number of CPUs

S
pe

ed
up

 (
T

im
es

 F
as

te
r 

th
at

 O
ne

 C
P

U
)

 

 
PESBB

634



�

5� CONCLUSION�AND�FUTURE�RESEARCH�
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