








vbelt 
drive

simply 
supported 

elastic platform

pump 
shaft

from water 
source steam input

water
exhaust

condensed 
steam output

pumpmotor

heat exchanger

pump
output





w
a
t
e
r
 
f
l
o
w
 
r
a
t
e

p2

p3

p4

R RX X X

A simplified 
view of the 
solution space 
of the pump 
designer.   
Shaded areas 
represent 
potential legal 
values of the 
parameters.

The tuple 
(p1,p2,p3,p4) is 
a specific 
solution in the 
space.
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A simplified view 
of the  
relationship of 
the solution 
spaces of the 
pump agent and 
heat-exchanger 
agent to the 
composite 
solution space.
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A solution in the 
composite space, 
(p1,p2,p3,p4), is in 
the intersection of the 
local solution spaces 
of the agents.

2
p
1

p
4

p
3







Y

X0

350

473 X0 473

4a.  Agent A's solution space.
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4b.  Agent B's solution space.
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4c.  Agent A's shareable view 
of its solution space.

4d.  Agent B's shareable view 
of its solution space.
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indicates a composite 
solution exists at this 
point
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Agent A's perception of the 
merged spaces.

Agent B's perception of the 
merged spaces.

The composite space.

0

350

X 473

Y

Y

*
*

o
o

*

* *
*

*



excellent solutions
good 

solutions

fair 
solutions

poor solutions

Relaxation is inclusive. Relaxation is not guaranteed to 
be inclusive.

excellent 
solutions

good solutions

fair solutions

poor solutions
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Trials

o Minimum Cost with Assimilation

• Minimum Cost without Assimilation
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Trials

o Runtime per Solution with Assimilation

• Runtime per Solution without Assimilation
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Trials

B Constraint Generation Time

J Transmission Determination Time

H Translation Time

Local Management Time












