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-
SysML / MagicDraw

- General purpose modeling language
- Extension of Unified Modeling Language (UML)

- Supports specification, analysis, design,
verification, validation of systems

- Visual Tool to use SysML = MagicDraw



Example: Rocket Rollup

bdd [Package] Access BDD's [ Top Level ]J

«block»
Payload

constraints
cp15 : Sum3
cp17 : Safety Wrap Factor
cp18 : Management Wrap Factor
cp19 : Management Wrap Factor
cp20 : Sum3
cp21 : Sum3
cp22 : Safety Wrap Factor
cp23 : Safety Wrap Factor
cp24 : Sum3
cp5 : Management Wrap Factor

parts
pp1 : Framework

pp5 : Electronics

pp6 : Experiment

pp7 : FactorContainer

values
Cost : Real{redefines Cost)
Height : m{redefines Height,unit = metre}
Length : m{redefines Length,unit = metre}
Mass : kg{redefines Mass,unit = kilogram}
Material : String(redefines Material}
'Width : m{redefines Width,unit = metre}

«block»
FinalRocket

constraints
cp10 : Safety Wrap Factor
cp19 : Safety Wrap Factor
cp21 : Sum3
cp24 : Sum2
cp4 : Management Wrap Factor
cp8 : Sum3

cp9 : Management Wrap Factor

a2

paits
pp2 : FactorContainer

at al

«block»
Structure
constraini's
cp15 : Sum2
cp19 : Sum3

cp20 : Safety Wrap Factor
cp22 : Safety Wrap Factor
cp23 Sum3

p8 : Management Wrap Factor
cp9 Management Wrap Factor

parts
pp1: Recovery

valies
Cost : Real(redefines Cost)
Height : m{redefines Height,unit = metre)
Length : m{redefines Length,unit = metre}
Mass : kg{redefines Mass unit = kilogram)
Material : String{redefines Material)
Width : m{redefines Width,unit = metre}

values
Cost : Real{redefines Cost}
Height : m{redefines Height,unit = metre}
Length : m{redefines Length,unit = metre}
Mass : kg{redefines Mass,unit = kilogram)
Material : String{redefines Material)
(Width : m{redefines Width,unit = metre}




Example: Rocket Systems
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Example: Work Breakdown Structure

bdd [Package] WBS Stuf[ Mai Diagram
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Problem

- Current analysis implies waiting for someone else to do
their own part before you can do your own part of the
analysis

- SysML is good Modeling, but not Analysis

- You can SHOW how analysis should be done, but not
actually DO analysis

- There are other tools out there to interface with
MagicDraw and do math



Example: WBS Parametric Diagram

par [Block] Analysis| Analysis ]
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Proposed Solutions
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Cameo
Simulation
Toolkit

- Can watch math
execute

- Equivalent to a
trace

- Causal Relationships
- Works on already
linked diagram

- Single port to port
connections
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(J)Python Code

- Uniquely suited to a
particular model

- Changes to
model require
new code
(sometimes)

- Demands strict
adherence to naming
conventions — brittle

- Robust in terms of
actual math
capabilities

- Sympy works
with Python but

not Jython as of
yet
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Summary

- Needed a tool to do math in SysML
- Completed a trade study of likely candidates

- Tested out the two highest ranking candidates [(J)Python
and Cameo]

- Concluded that the (J)Python scripts offer more flexibility
than Cameo



-
Future Work

- Integrate parametric diagrams with Jython script

- Integration with other solvers
- Mathematica, etc.

- Sympy with Jython



-
Thanks!

- Frank Dekens : Mentor
- Todd Bayer : Co-Mentor

- Chris, Bjorn, Seung, Louise, Doris and the MEA team



Questions?



