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Define the Experiments

Scenario Contacts_PD Average_Duration

Base 3.0 4.0
Safe 1.0 1.0
Scary 5.0 7.0
Short & nasty 5.0 1.0
Long & mild 1.0 7.0

S imula t ion { # Base
Contacts_PD = 3 . 0 ;
Average_Duration = 4 . 0 ;
P r in tS tep ( I , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
P r in tS tep ( Get t ing_ I l l_PD , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
}

S imu la t ion { # Safe
Contacts_PD = 1 . 0 ;
Average_Duration = 1 . 0 ;
P r in tS tep ( I , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
P r in tS tep ( Get t ing_ I l l_PD , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
}

...
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The Simulation File: sir.test01.in

I n t e g r a t e ( Lsodes , 1 . 0 e−6,1.0e−6 ,0);
Ou tpu tF i le ( " s i r . tes t01 . out " ) ;
Star tT ime ( 0 . 0 ) ;

I n i t i a l _ S = 9999.0;
I n fec t i ousness = 0 .25 ;

S imu la t ion { # Base
Contacts_PD = 3 . 0 ;
Average_Duration = 4 . 0 ;
P r in tS tep ( I , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
P r in tS tep ( Get t ing_ I l l_PD , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
}

S imu la t ion { # Safe
Contacts_PD = 1 . 0 ;
Average_Duration = 1 . 0 ;
P r in tS tep ( I , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
P r in tS tep ( Get t ing_ I l l_PD , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
}

S imu la t ion { # Scary
Contacts_PD = 5 . 0 ;
Average_Duration = 7 . 0 ;
P r in tS tep ( I , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
P r in tS tep ( Get t ing_ I l l_PD , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
}

S imu la t ion { # Short and nasty
Contacts_PD = 5 . 0 ;
Average_Duration = 1 . 0 ;
P r in tS tep ( I , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
P r in tS tep ( Get t ing_ I l l_PD , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
}

S imu la t ion { # Long and mi ld
Contacts_PD = 1 . 0 ;
Average_Duration = 7 . 0 ;
P r in tS tep ( I , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
P r in tS tep ( Get t ing_ I l l_PD , 0 . 0 , 2 0 0 . 0 , 1 . 0 ) ;
}
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Run the Model

$ t ime makemcsims s i r . model

________________________________________

Mod − Model Generator Program v5 . 0 . 0

Copyr ight ( c ) 1993−2004 by F . Bois & D. . . .

MCSim comes wi th ABSOLUTELY NO WARRANTY;
This i s f r ee software , and you are welco . . .
under c e r t a i n cond i t i ons ; see the GNU Ge . . .

* Created model f i l e ’ model . c ’
L ink ing mcsimstd . s i r . . .
* Created : standalone mcsimstd . s i r f o r m. . .

rm : cannot remove ‘ model . c ’ : No such f i l . . .

r e a l 0m39.554 s
user 0m22.416 s
sys 0m6.950 s

$ t ime . / mcsimstd . s i r s i r . tes t01 . i n

________________________________________

MCSim v5 . 0 . 0

Copyr ight ( c ) 1993−2004 by F . Bois & D. . . .

MCSim comes wi th ABSOLUTELY NO WARRANTY;
This i s f r ee software , and you are welco . . .
under c e r t a i n cond i t i ons ; see the GNU Ge . . .

* Using ‘ s i r . model ’ model i n f i l e " model . . .

Reading experiment 1 .
Reading experiment 2 .

Doing ana lys i s − 2 normal experiments
1
2

Wrote output f i l e " s i r . tes t01 . out "

r e a l 0m0.259 s
user 0m0.070 s
sys 0m0.130 s
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Simple Graphs With J

data length =: 201
dataset =: 5 NB. Count from 1
var iab leno =: 1
NB. Count from 1 , i gno r i ng Time

NB. Leave the f o l l o w i n g code alone .
NB. Type pd commands to add l a b e l s and t i t l e s .

r equ i re ’ conver t csv p lo t ’

da taset index =:3+( dataset−1)* da ta length +5
headerindex =: dataset index − 1
datap ick =: >@: , & ( ( dataset index+ i . da ta length ) & { )
data =: 0 & " . @: detab "1

d=: readcsv f s e l e c t ’ ’

p l o t ( 0 & { " 1 ; va r iab leno &{ "1 ) data @: datap ick d

©2006 Facilitated Systems SD for Cheapskates



A Model Example
Thoughts on Process

The Software
More Value

Summary

A Model Diagram
Design Experiments
Analyze Results
Communicate Results

Questions and Answers

?

©2006 Facilitated Systems SD for Cheapskates



A Model Example
Thoughts on Process

The Software
More Value

Summary

Technical
Business

A Better Process Model

Matched process and
system
Modular software
More powerful analysis
Fewer numerical
analysis concerns
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Models in text
Linux, OS X, Windows
Zero cost
Open source
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gcc, Command Shell

Windows: http://cygwin.com/

Base
gcc, gcc-core, gcc-g++
binutils, make
gsl, gsl-apps, gsl-devel, gsl-doc
man, texinfo

Mac OS X: http://fink.sourceforge.net/

Linux: apt-get . . .
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MCSim

1 http://fredomatic.free.fr/
2 GPL
3 MCSim-v5.1.beta.tar.gz or later
4 MCSim User’s Manual (3. Installation)
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For Further Reading

F. Bois and D. Maszle.
MCSim: A Monte Carlo Simulation Program.

D. Dörner.
The Logic of Failure.
Perseus Publishing, 1996.

J. Sterman.
Business Dynamics.
McGraw-Hill/Irwin, 2000.

Facilitated Systems.
System Dynamics with MCSim:
A Facilitated Systems Quick Reference
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Stick Plot

Peak infection in 5
experiments

cpd =: 3 1 5 5 1
ad =: 4 1 7 1 7
’ s t i c k ; t i t l e "Max In fec ted " ; pensize 7 ’ p l o t cpd ; ad ; ( max"1 ) 1& { "1 D
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Stick Plot

Time of peak infection in
5 experiments

cpd =: 3 1 5 5 1
ad =: 4 1 7 1 7
’ s t i c k ; pensize 7 ; t i t l e " Peak Time " ’ p l o t cpd ; ad ; ( { . " 1 ( < < 1 ) { d ) { ~ ( ] ( i . " 1 0 ) (max"1 ) )1& { "1 d=.D

©2006 Facilitated Systems SD for Cheapskates



A Model Example
Thoughts on Process

The Software
More Value

Summary

Nonlinearities
Advanced Plots

Surface Plot

©2006 Facilitated Systems SD for Cheapskates



A Model Example
Thoughts on Process

The Software
More Value

Summary

Nonlinearities
Advanced Plots

Text Plot

1200 ++−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−++
+ + + I n f e c t i o u s Popula t ion A +
| AAA |

1000 ++ A A ++
| A A |
| AA AA |
| A A |

800 ++ A A ++
| A A |
| A A |

600 ++ A AA ++
| A AA |
| A A |

400 ++ A A ++
| A A |
| A A |
| A AA |

200 ++ AA AA ++
| AA AAA |
+ AAAA + + AAAAAA + +

0 AAAAAAAAAAAA−−−−−+−−−−−−−−−−−−−−−−+−−−−−−−−−−−−−−−−AAAAAAAAAAAAAAAAAAA
0 50 100 150 200
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Summary

MCSim can help you.
You can do it.

Thank you for attending!

bill_harris@facilitatedsystems.com
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