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C) bject Process Methodology
(OPM)

* SO standardized conceptual modeling language

* Single diagram type accompanied with text models
behavior and structure

* Complexity managed by hierarchical
decomposition

Hull

SolarBoat . .
SolarBoat is physical.
| T SolarBoat exhibits Speed [mis].
Speed [mis] is v.
SolarBoat consists of Hull and Solar panels.
Hull is physical.
S 1 i
e Solar panel; is p_hlr_.fsnz:alz
Solar Insolation [Wim"2] is environmental.

| (v ] ]
&—/_/—p- L Solar Insolation (Wim*2] is 550.
Solar panels

Ciriving requires SolarBoat.
\ _______________ Driving affects Speed [mis].

Solar Insolation [W/m~2] . Driving consumes Solar Insolation [W/m"2].

ED : 20

_________________
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* Compose using existing
parts libraries or make
your own e

* Supports hierarchy RS

-------
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Multi Objective Decision Analysis (MODA)

* For simplicity used weighted sum from Cilli & Parnell, 2014

=
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Bl Floating A: Weight = 0.25

B StraightLineBestSun_A: Weight = 0.25
Assessment [0 StraightLineAvSun_A: Weight = 0.25
scenarios I StraightLineWorstSun_A: Weight = 0.25 |

Ideal HW_160mm HM_200mm HM_Z20mm LM _160mm LM _220mm LM _200mm

& Alternatives -> .

o o o
-l g WD

=
o

=
Lni

=
5

Weighted value

=
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=
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=)
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=
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ti Objective Decision Analysis (MODA)

* For simplicity used weighted sum from Cilli & Parnell, 2014

For each alternative design: v;(x;) e.g. Linear +
. l l ‘O
Alternative’s value = v(x) = Y7, w;v;(x;) Define value e
N _ function for each < p:(x;)
* [ is Assessment Scenario Assessment ) A
* x; is Measure of Interest for Assessment SeErEr ®
Scenario
. . . Minimum >
* w; is weight for the Assessment Scenario acceptable  [JEMELL 3m/s
o n . — erformance
Zl:l Wi 1 b Performance
1.0 T T
ool Bl Floating A: Weight = 0.25
Xl Bl StraightLineBestSun_A: Weight = 0.25
. Assessment [ straightLineAvsun_A: Weight = 0.25
g |:|. [ scenarios I StraightLineWorstSun_A: Weight = 0.25 ||
m Dbk |
=]
E 0.5
=
= 0.4
=03
0.2
A =
|====| — — —
ae Ideal HW_160mm HM_200mm HM_Z20mm LM _160mm LM _220mm LM _200mm
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Specific problems (and solutions) for this paper

* Provide clarity of what the design target is and that
the designs meet that target

 Decompose the required processes using OPM
 Use OPM process to define the design

* Provide a consistent way to assess designs
* |dentify Assessment Scenarios from the required processes
* All designs assessed with the same Assessment Scenarios

 Manage numerical model creation
* Defined hierarchy from conceptual model
* Conceptual model used to drive numerical model creation

* Use OPM and Modelica to synthesize new designs and
assess them
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ISCUSSION —

Shortcomings & Further work
 Methodology logic:

* Assumes one object enables one process
* Timing and control logic of behavior (assumes processes
occur at all times)
* Tool implementation:
* Build the OPM & Modelica library

e As such:

* Needs demonstration on larger more complex/complicated
projects
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SolarBoat challenge

 Lake Biwa (Japan) competition rules:
e Max 2m? of solar panels
* Max 20Wh of lead based batteries for power train
* Complete the 20km course autonomously
* Possibility to repair boat on route
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