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Optimization via Simulation

Case 1: Motorola Optimization System
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Optimization via Simulation?
Case 2: MPL, NEOS and Kestrel
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Modeler

Optimization Services (OS)

. OSP --
del/Data p
arse to OSIL @ OShL(OSIL)
Max f(x) ol ectlve
X arlables
s.t. Ib, <= g,(x) <= ub, :constralnts

)
Ib <= gz(x) <= ub
(

f(x) can be sin(x(1))+x(x(2))

g,(x) can be if(x(1)>0) then x(2) else cost(x(2))

d,(x) can be a metric from a finite element simulation
(non-closed form black box function evaluator)
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An Optimization Services View of a Simulation

. 1. : i minimize  mySimulation(x,,2, x, )
input » Simulation » Output x )y (%,2,%;)
- 2 subject to 2x, +3x, 29
address x, 20,x,20

- e 2 2
minimize Xj_ + 2X2 mySimulation]
X
address = http : I somesite .com | mySimulation

SUbJ eCt tO 2X1 + 3X2 2 9 input .
x,20,x20

¢

_ output .
N I}E%T-.ﬂad!;iﬁ = value vahie + confidence * 0
i Eilgiug?gﬁl | » confidence }

http:/fsomesite.com'mySimulation
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Optimization Services Protocol (OSP)

What does the protocol involve? — 20+ OSxL languages

Optimization Services Protocol

(0SxL)

s ™
Representation

OSgL - general (schema) <

OSIL - instance {schema)

OSIL - linear (reserved for LP-FML)

OSnL - nonlinear (schempas

- flow (BPEL")

Communication
hookup (wsoL)
call pwsbL)

Registry

OSrL - result (schema)
OSol - option (schema)

String call (String)

= analysis (schema)
0OSsL -Ximulation (schema)
OStL - transformation (xs.)

S J

-

(" Representation
0OSqL - query (schema)
OSuL - uri {schema)

OSeL - entity (schama)

OSpL - process (schema)
OSbL - benchmark (schema)
OSyL - yellow-page (schema)

%

N

Communication
OSdL - discover (wsbL)
OSjL - join (wsbL)
OSkL - knock wsoL)
OSvL - validate pwsow
hag

=

i

A

*OSmL: a modeling language and NOT an Optimization Services Protocol

*Letters not currently used: w, z

*BPEL: Business Process Execution Language for flow orchestration.
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<Simulations> element in OSIL
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<Simulations> element in OSIL
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<Simulation> element in OSIL

b simpleSimulation 1
input (hidden) output
a fl1 = 100 (b-a%) 2 — = 12
(2 =a + b
URI

http:ihwww optimizationservices org/os/ossimulation/SimplaSimulation Service . jws

<simulations>

<simulation name="simpleSimulation"
<uri value="http:/www. optimizationservices.org/osfossimulation/SimpleSimulationService jws />

<(SsL>
<input>
- : : 5 <el name="3"l><el name="b"/>
mySimulation(x,, x,): f, +(1=x,)” +7x, finput>
e <output>
<nl idx="-1"> <el name="f1"l><el name="12"l>
<plus= <loutput>
<sim name="simpleSimulation"> </0SsL>

<siminput inputName="a"> <var idx="0"/> </simlnput> <simulation>
<simlnput inputName="b"> <var idx="1"/> </simlnput> i ati7ne>
<simQutput outputName="f1"/>
</sim>
<power=
<minus=
<number value="1"/>
=var id«="0"/=

</minus=>
<number value="2"/>
</power>
</plus>
</nl>
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Optimization Services (OS)
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http://www.optimizationservices.org
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