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Notes

Open source Modelica environment from OSMC

Software environment for design and analysis of
heterogeneous systems

For Python via the open source package PyFMI from Modelon.

Also available as part of the JModelica org platform

High End Multi Flexible Body Dynamcis Software from
FunctionBay

Reference FMUs supplied by enthusiasts and volunteers to
show case specific FMU features

FMI support for Scilab / Xcos a free and open source software
for numerical computation.
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Sample implementation of an FMU - a bouncing ball.
This demonstrates the use of state events and reinit of states.

Equations:
der(h) = v;
der(v) = -g;

* when h<0 thenv:= -2 * v
" where

h  height [m], used as state, start = 1

v velocity of ball [m/s], used as state

der(h) velocity of ball [m/s]

der(v) acceleration of ball [m/s2]

g acceleration of gravity [m/s2], a parameter, start = 9.81
e adimensionless parameter, start = 0.7

Copyright QTronic GmbH. All rights reserved.
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// define class name and unique id
#define MODEL_IDENTIFIER bouncingBall
#define MODEL_GUID "{8c4e810f-3df3-4a00-8276-176fa3c9f003}"

J/ define model size
#define NUMBER_OF_REALS 6 4— —
#define NUMBER_OF_INTEGERS 0
#define NUMBER_OF_BOCLEANS 0
#define NUMBER_OF_STRINGS 0
#define NUMBER_OF_STATES 2 <

ingBall.c

— SRR 6 &

NS
7

AREZ IR 218

N

#define NUMBER_OF_EVENT_INDICATORS 1 \

// include fmu header files, typedefs and macros

— ARV AT —R 11

#include "fmuTemplate.h”

} EFILBRIER. XMLZ 7 A ILIZH
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« REEHDOESR

// define all model variables and their value references
J/ conventions used here:
J/ - if xis a variable, then macro x_ is its variable reference
// - the vr of a variable is its index in array r,i,bors
/- if k is the vr of a real state, then k+1 is the vr of its derivative
#defineh. 0 } FMU SDK
#define der_h_ 1 RPN Y
#definev_ 2 < Lj:«{k,ﬁﬁw;& é: % D
#defineder_v_ 3 'Tjuf éj\ ‘j: \fii% [Z j— %)
#defineg_ 4 %\g 75\% U % 5 |

5

#definee_

// define initial state vector as vector of value references
#define STATES { h_, v_}

« EREHEZTRITIBABDER

switch (vr) {
case h_  :return r(h_); dh

caseder_h_:returnr(v_.); «—  dt
casev_ :returnriv_);
caseder_v_:returnrider_v_); « —
caseg_ :returnr(g_); dt
casee_ :returnr{e );
default: return 0:

}

// called by fmiGetReal, fmiGetContinuousStates and fmiGetDerivatives
fmiReal getReal(Modellnstance* comp, fmiValueReference vr){

—=v ZRY,

CZTHERAN
) FIEXN TS,

=der(v) = —g %R 9,

der(v) = —g
ISR HA{L AL

r(v) IZER IFcomp & WHEEHRDODER L L THRINEI NS

// macros used to define variables

|#define r(vr) comp->r[vr] |

#define i(vr) comp-=>i[vr]

#define b{vr) comp->b[vr]

#define s(vr) comp->s[vr]

#define pos(z) comp-=>isPositive[z]

#define copy(vr, value) setString(comp, vr, value)

(fmuTemplate.h & V)

11
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o EHDOIHEAML )

// called by fmilnstantiateModel

/{ Set values for all variables that define a start value

// Settings used unless changed by fmiSetX before fmilnitialize
void se‘tStar‘Walues{Mndellnstance *comp) {

rth,) = 1;
riv.) = 10;
rider_v ) =-921;
rlg) =987
re) = 0.7;

pos(0) = r{h_} > (0

N

N\

IMEEDARY P Vv —RDIEEREERT,

J/ macros used to define variables

#define r(vr) comp->r[vr]

#define i(vr) comp->i[vr]

#define b(vr) comp-=>b[vr]

#define s(vr) comp-=>s[vr]

#define pos(z) comp-=>isPositive[z] |

#define copy(vr, value) setString(comp, vr, value)

(fmuTemplate.h & V)

IER{L

// called by fmilnitialize() after setting eventinfo to defaults
// Used to set the first time event, if any.
void initialize(Modellnstance* comp, fmiEventinfo* eventinfo) {

r(der_v_) = -r(g_);

REDOWMDE L TENMRENFZEINTWLS
(/NT X —H)

ARV MM Or—2DREEZRTREAHDESE

}

// offset for event indicator, adds hysteresis and prevents z=0 at restart
#define EPS_INDICATORS 1e-14

fmiReal getEventindicator(Modellnstance* comp, int z) {
switch (2) {
case O :return r(h_) + (pos(0) ? EPS_INDICATORS : -EPS_INDICATORS);
default: return 0:

=0 D EZIEABDA I —XDIREEAEIRT,
%ﬁﬁﬁqx1wﬂiUd@wuab&uxv
WMIBIMNTWD,
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« ARY PDILIE

// Used to set the next time event, if any.
void eventUpdate(Modellnstance* comp, fmiEventinfo* eventinfo) {
if (pos(0)) {

riv]) =-rle]) *r(v.); < Vi=—ex*xv

1

pos(0) = r(h_) = 0;

eventinfo->iterationConverged = fmiTrue;
eventlnfo->stateValueReferencesChanged = fmiFalse;
eventlnfo->stateValuesChanged = fmiTrue; <— 4*,5’3{‘7;5& 4 75‘2“3 L7=2 & 7&%—‘3_0
eventinfo-=terminateSimulation = fmiFalse:

eventlnfo->upcomingTimeEvent = fmiFalse;

NS
7

i)y

}

// include code that implements the FMI based on the above definitions
#include "fmuTemplate.c”
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fmiStatus fmiCompletedintegratorStep(fmiComponent c, fmiBoolean* callEventUpdate){
Modellnstance* comp = (Modellnstance *)c;
if (invalidState(comp, "fmiCompletedintegratorStep”, modellnitialized))
return fmiError;
if (nullPointer{comp, “fmiCompletedintegratorStep”, “callEventUpdate”, callEventUpdate))
return fmiError;
if (comp->loggingOn) comp->functions.logger(c, comp->instanceName, fmiOK, "log’,
‘fmiCompletedintegrato i_
*callEventUpdate = fmiFalse;
return fmiOk;

- —

(fmuTemplate.c &

)

step event [CDWT

BHUREZHILI 2 DDA XY FOBTERNICELT 5, —FE9ICIE, A
Ry bEBELY BN EBEEEXT Y 7TYILNRN—AEFEESZ{T-> T35,
ATy 7HEOBEBESNT T T 5 & VL= 5

fmiStatus fmiCompletedintegratorStep (fmiComponent c, fmiBoolean* callEventUpdate)

Nad—ILENb, TOEXTETILH, F 25T
callEventUpdate = fmiTrue Zz:k L 7= 5. step event ""ELET 5,

FMU SDK @ 3 — K TI& step event
FRELLTWE D TH B,

14
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time event, state event, step event D WETNHAARET S &V IILN— [FEEH

fmiStatus fmiEventUpdate(fmiComponent c, fmiBoolean intermediateResults, fmiEventinfo* eventinfo)

O—IL L, ETIIIZE 3B EDfmiEventinfofl O SE DR A v X AR T,

fmiEventinfo #& &

typedef struct {
fmiBoolean iterationConverged;

fmiBoolean stateValueReferencesChanged;

fmiBoolean stateValuesChanged;
fmiBoolean terminateSimulation;
fmiBoolean upcomingTimeEvent;
fmiReal nextEventTime;

} fmiEventinfo;

(fmiModelFunctions.h & V)

iterationConverged = fmiFalse D55, ZMh fmiTrue & 74
5F TR L fmiEventUpdateA d—IL a3, TNIZLY,
ETIHNTIERR LAENVELRINEBZITH) T ENTE B,
stateValueReferenceChanged = fmiTrue (3 E7 /L DIRREZ
BOEAEDOE R OERICEZR DIHETH 5,
stateValueChanged=fmiTrue (& 4?(’552%(75 TEFEICEAL
I 5557 EIRREBEMDEFHR N \gfd\i% TH 5,
terminateSimulation=fmiTrue (2. > I 2L —3 3 > % dhlf
555 TH 5,

upcommingTimeEvent=fmiTrue [Z. XD time event DIF
Zh nextEventTimellzy SN TWBE T & ZRY,

15
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MU SDK — modelDescription.xm!

<?xml version="1.0" encoding=

<fmiModelDescription
fmiVersion="1.0"
modelName="bouncingBall"
modelldentifier="bouncingBall

"150-8859-1"7=

guid="{8c4e810f-3df3-4a00-8276-176fa3c9f003}"

numberOfContinuousStates="2
numberOfEventindicators="1">
<ModelVariables >

—

<ScalarVariable name="h" valueReference="0" description="height, used as state">
<Real start="1" fixed="true"/=

< /ScalarVariable>

<ScalarVariable name="der(h)"
<Real/>

< /ScalarVariable>

valueReference="1" description="velocity of ball">

<ScalarVariable name="v" valueReference="2" description="velocity of ball, used as state">

<Real/>
</ScalarVariable>
<ScalarVariable name="der(v)"
<Real/>
</ScalarVariable>

valueReference="3" description="acceleration of ball">

<ScalarVariable name="g" valueReference="4" description="acceleration of gravity"
variability="parameter”>
<Real start="9.81" fixed="true"/>

< /ScalarVariable>

<ScalarVariable name="¢e" valueReference="5" description="dimensionless parameter”
variability="parameter”>
<Real start="0.7" fixed="true"/>

</ScalarVariable>
</ModelVariables>

</fmiModelDescription>

— € 7__‘\ l/n'ﬁﬁﬂ']'ﬁiﬁ

— 1_ udk,.,\Zéﬁl 21.
ARV V=42 1

ZBEHICHT B 1EHR

Z# % (name)

T2 8E 5 (valueReference)
— ##Z=(description)

& 48 (variability 72 &)

AP HA(E (start=-+) 7 &

17



FMU SDK - ET7 )LD A > X % v 21t

FMU SDK Tld, EF LA o | \\
RDEDBEERFETEREIND, B34 fmilnstantiateModel "2 —/L 3 3 &

ROEDBNIBIZE > TXEY HAHEFRINS,

typedef struct {
fmiReal *r; comp = (Modellnstance *)functions.allocateMemory(1, sizeof(Modellnstance));
fmilnteger *i; if (comp) {
fmiBoolean *b; comp->r = (fmiReal *)functions.allocateMemory(NUMBER_OF_REALS, sizeof(fmiReal));
fmiString *s; comp->i = (fmilnteger *)functions.allocateMemory(NUMBER_OF_INTEGERS, sizeof(fmilnteger));
fmiBoolean *isPositive; comp->b = (fmiBoolean *)functions.allocateMemory(NUMBER_OF_BOOLEANS, sizeof(fmiBoolean));
fmiReal time; comp->s = (fmiString *)functions.allocateMemory(NUMBER_OF_STRINGS, sizeof(fmiString));
fmiString instanceName; comp->isPositive = (fmiBoolean *)functions.allocateMemory(NUMBER_OF_EVENT_INDICATORS, sizeof(fmiBoolean));
fmiString GUID; comp->instanceName = (char *)functions.allocateMemory(1 + strlen(instanceName), sizeof(char));
fmiCallbackFunctions functions; comp->GUID = (char *)functions.allocateMemory(1 + strlen(GUID), sizecf(char));
fmiBoolean loggingOn; }
ModelState state; if !comp || \comp->r || lcomp->i || lcomp->b || !comp-=5 || !comp->isPositive

#ifdef FMI_COSIMULATION . || '‘comp->instanceName || !comp->GUID) {
fmiEventinfo eventinfo; functions.logger(NULL, instanceName, fmiError, “error’,

#endif '%s: Out of memory.", fname);

} Modellnstance; return NULL:

(fmuTemplate.h & V) (fmuTemplate.c& V)
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FMI 1.0 for Model Exchange & FMI 1.0 for Co-Simulation Titi@ D EI#K

FMIDO/NRN—2 5 v & IRT
const char* fmiGetVersion()

BRI MEZHET 5

fmiStatus fmiSetDebuglogging(fmiComponent ¢, fmiBoolean loggingOn)

fmiStatus fmiSetReal (fmiComponent ¢, const fmiValueReference vr[], size_t nvr, const fmiReal valuel[])
fmiStatus fmiSetinteger(fmiComponent c, const fmiValueReference vr[], size_t nvr, const fmilnteger valuel[])
fmiStatus fmiSetBoolean(fmiComponent c, const fmiValueReference vr[], size_t nvr, const fmiBoolean value[])
fmiStatus fmiSetString(fmiComponent ¢, const fmiValueReference vr[], size_t nvr, const fmiString valuel[])

ZHOEZEIST 5

fmiStatus fmiGetReal(fmiComponent ¢, const fmiValueReference vrl], size_t nvr, fmiReal valuel[])
fmiStatus fmiGetinteger(fmiComponent ¢, const fmiValueReference vr[], size_t nvr, fmilnteger value[])
fmiStatus fmiGetBoolean(fmiComponent ¢, const fmiValueReference vrl], size_t nvr, fmiBoolean valuel[])
fmiStatus fmiGetString(fmiComponent ¢, const fmiValueReference vr[], size_t nvr, fmiString valuel[])
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FMI 1.0 for Model Exchange ® & ®DEg#k(1)

ETNDEHDRA T %IRRT,
const char* fmiGetModelTypesPlatform()

ETILDAVREZV R, ¥ Talb— a0t
fmiComponent fmilnstantiateModel (fmiString instanceName, fmiString GUID, fmiCallbackFunctions functions, fmiBoolean loggingOn)
fmiStatus fmilnitialize(fmiComponent ¢, fmiBoolean toleranceControlled, fmiReal relativeTolerance, fmiEventinfo* eventinfo)

Ial—=Yarvorhlk A VAXYZADAEYBEIK
fmiStatus fmiTerminate(fmiComponent c)
void fmiFreeModellnstance(fmiComponent c)

EiRZ M OIRREDERTE & BS. FERD OES

fmiStatus fmiSetContinuousStates(fmiComponent ¢, const fmiReal x[], size_t nx)

fmiStatus fmiGetContinuousStates(fmiComponent ¢, fmiReal statesl[], size_t nx)

fmiStatus fmiGetNominalContinuousStates(fmiComponent ¢, fmiReal x_nominall], size_t nx)
fmiStatus fmiGetDerivatives(fmiComponent ¢, fmiReal derivativesl[], size_t nx)

fmiStatus fmiGetStateValueReferences(fmiComponent ¢, fmiValueReference vrx[], size_t nx)
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FMI 1.0 for Model Exchange ® & DE§#4(2)

A R kAR

fmiStatus fmiCompletedintegratorStep(fmiComponent ¢, fmiBoolean* callEventUpdate)

fmiStatus fmiGetEventindicators(fmiComponent ¢, fmiReal eventindicators|], size t ni)

fmiStatus fmiEventUpdate(fmiComponent ¢, fmiBoolean intermediateResults, fmiEventinfo* eventinfo)

Z Db
fmiStatus fmiSetTime(fmiComponent c, fmiReal time)
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@ IalbL—XDENLF
T4 L2 Y fmulO¥src ¢, build_fmusim_me.bat #3179 %,
74 L2 ;Y bin (2 fmulOsim_me.exe BVAERK S 115,

@ Ial—YavonETHE
fmusdk.zip ZBE L7774 L 7 U TULTDLHICATT S

fmusim simulator model.fmu tEnd h loggingOn csvSeparator [-win64]

simulator: ¢s10, ¢cs20, mel0, me20 DWWIFNHM (> T 2L —KXAEZEILFLEHD)
modelfmu FMUZ 7 1 )L

tEnd: > 2 L — 3 VIR TR

h: XA LAT Y7

h: XA LRAT v 7

loggingOn: 170, A 7 7AILZHANRA Y F

csvSeparator:c s CSVIER 7 74 LD/ —%, AvvhtIanoyv
-winb4: 64bithk = (R 255D XA v F

EEROOATY NS4 ICIFUTEADL T,

fmusim mel0 fmul0¥fmu¥me¥bouncingBall.fmu 5 0.02 0 ¢
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CSVH#LEE 7 7 £ JL result.csv ZExcel Tt A IAA TIEH L -1 2R

NN

/!

A | B | ¢ | b | E | F | & | H | ] K
1 |time h der(h) v der(v) g e

2 0 1 0 0 -9.81 9.81 0.7 h
3 0.02 1 -0.1962 -0.1962 -9.81 9.81 0.7 12

4 0.04 0.996076 -0.3924 -0.3924  -9.81 9.81 0.7 1

5 | 0.06 0.988228 -0.5886 -0.5886  -9.81 9.81 0.7 .

6 | 0.08 0.976456 -0.7848 -0.7848  -9.81 9.81 0.7

7 0.1 0.96076 -0.981  -0.981 -9.81 9.81 0.7 oo

8 | 0.12 094114 -1.1772 -1.1772 -9.81 9.81 0.7 0.4

9 0.14 0.917596 -1.3734 -1.3734  -9.81 9.81 0.7 02

m: 0.16 0.890128 -1.5696 -1.5606  -0.81 9.81 0.7 .

11 0.18 0.858736 -1.7658 -1.7658  -9.81 9.81 0.7 0 1 2 3
12 | 0.2 0.82342 -1.962 -1.962 -9.81 9.81 0.7 0



FMU SDKIICXK 5> 2 2 b —

tEnd=25, h(X A4 LXT v 7)=0.01¢ L7=-BEDAEHKE

A B c D E F G H ] K L
1 |time h der(h) v der(v) g e
2 0 1 0 0 -9.81 9.81 Q.7 h
3 0.01 1 -0.0981 -0.0981 -9.81 9.81 0.7 12
4 0.02 0.999019 -0.1962 -0.1962 -9.81 9.81 Q.7
L 0.03 0.997057 -0.2943 -0.2943 -9.81 9.81 Q.7 )
6 0.04 0.994114 -0.3524 -0.3924 -9.81 9.81 0.7
il 0.05 099019 -0.4905 -0.4905 -9.81 9.81 Q.7 .
2 0.06 0.985285 -0.5886 -0.5886 -9.81 9.81 Q.7
0 0.07 0.979389 -0.6867 -0.6867 -9.81 9.81 0.7 06
10 0.08 0972532 -0.7848 -0.7848 -9.81 9.81 Q.7
11 0.09 0.964684 -0.8829 -0.8829 -9.81 9.81 Q.7 04
12 0.1 0.955855 -0.981 -0.981 -9.81 9.81 0.7
13 0.11 0.946045 -1.0791 -1.0791 -9.81 9.81 Q.7 02
14 0.12 0.93b6254 -11772 -1.1772 -9.81 9.81 Q.7
15 0.13 0.923482 -1.2753 -1.2753 -9.81 9.81 0.7 0
16 0.14 0910729 -1.3734 -1.3734 -9.81 9.81 Q.7 0 0.5 1 15
17 0.15 0.896995 -1.4715 -1.4715 -9.81 9.81 Q.7 02

18 0.16 0.88228 -1.5686 -1.5696 -9.81 9.81 0.7

NN
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> @ OpenModelica
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> 77 Modelica
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ANEHE

FMU SDK
bouncingBall.fmu

BRTNT A= e (REFBRBZEADEH.

_ﬁfJZTﬂﬁza>n5de

F—ILDEE h 2HAEHRICEELTH 3B,

CNICE VD ETILEZH DY &N TE B,
@ fmulO0¥src¥models¥bouncingBall¥modelDescription.xml| Z##R&Ed %,

<?xml version="1.0" encoding="150-8859-1"7>

<fmiModelDescription
fmiVersion="1.0"
modelName="bouncingBall”
modelldentifier="bouncingBall”
quid="{8c4e810f-3df3-4a00-8276-176fa3cof003}"
numberOfContinuousStates="2"
numberOfEventindicators="1">

<ModelVariables >

<ScalarVariable name="h" valueReference="0" description="height, used as state”|
<Real start="1" fixed="true"/>
< /ScalarVariable=

causality="output">

<ScalarVariable name="h" valueReference="0" description="height, used as state” causality="output">

<Real start="1" fixed="true"/>

</5calarVariable>

<ScalarVariable name="der(h)" valueReference="1" description="velocity of ball">
<Real/>

</ScalarVariable>

<ScalarVariable name="v" valueReference="2" description="velocity of ball, used as state”>
<Real/>

</ScalarVariable>

<ScalarVariable name="der(v)" valueReference="3" description="acceleration of ball">
<Real/>

</ScalarVariable>

<ScalarVariable name="g" valueReference="4" description="acceleration of gravity”

variability="parameter”>

<Real start="9.81" fixed="true"/>

</ScalarVariable>

<ScalarVariable name=
<Real start="0.7" ﬁ:-ced= true”/=
< /ScalarVariable=

e" valueReference="5" description="dimensionless parameter|

causality="input”>

@ 5

<ScalarVariable name="¢e" valueReference="5" description="dimensionless parameter” causality="input'} é

<Real start="0.7" fixed="true"/>

</ScalarVariable>
</ModelVariables >

4 L7 kY fmulQO¥src¥models T

build_fmu me bouncingBall

£4T L T bouncingBall.fmu # Bf#$Ed %,

29
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OpenModelica Connection Editor
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P OpenModelica
0 ModelicaReference
D ModelicaServices

Complex

7% Modelica

v |M| FMiTest

M BouncingBall
B :councingBall_me_FMU

bouncingBall_me FMU
=857y LT
7rA—RKNZERT B,

EZ){\\ FI\/”(I\/D>|:|\/||0)|:IJL,1_J7L
T bouncingBall.fmu % ¢

U B

B jj ﬁ_*&@ DX/K_:_

ABAHaAZRI ZIC

ModelicalZ# 54 75 VD EF I %2HE L TEHET S,

Modelica/Blocks/Interaction/Show/RealValue

shapl

/

e

shartTime=1

A

Modelica/Blocks/Sources/Step

+. OMEdit - J2-FF{54-5 - stepl in FMITest.BouncingBall

INSA=4

bouncingBall_me_FrA

V1.0

Modifiers
e A
W stepl

Gieneral

B33,
182 Maodelica Blocks Sources Step
Ak Generate step signal of type Real

Parameters

Heig of e
offzet l:l Offzet of output signal ¥
startTime l:l = Output v = offzet for time < startTime

o] | wwn

height

1# % Te=1.

Z D1% e=0.7
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Scilab/Xcos IC &L A>T 2L —3> g VFET

" Scilab 5.5.2 T4Y=Jlr

SCILAB 5.5.2(Windows 64bithx) % {5 H

FrAWF) |EE IVRO-JWMCO) FTUI-av(A) 207
X @@

htt .// | b / a7 ? A X BT ? A
—T
p " WWW " S C I a " O rg [X C O S] j_\\ & \/ :ilab¥fmu—wrapper-0.6¢ -~ & A P — ~ “BE i@ fiad BRI
7~ — = EN= Rl =ITH: at| |version | 11| 3FFI local
& RS O— ML T ET 2| jopts [ 17| 3=FF local

Xcos FMU wrapper B mroser

""" = F-rexec builder.sce
-] demos

] ete

https://forge.scilab.org/index.php/p/fmu-wrapper/
public domain

fmu-wrapper-0.6.zip

1 hele ~->/f Gopyright (C) 2008 - INRIA

[+

ezl

-] images
i jar F=»4/ Copyright (C) 2009-2011 - DIGITED
{5 macros

{3 sei_eatemay F-»/{ Copyright (C) 2013 - 3cilab Enterprises
-] specifications
[+
[+

=
] =re

. N — » teisit:nore ~=»/f This file is released under the 3-clause BSD license.
@ Scilab 2L, 774 LT FIHT ni

fmu-wrappwr-0.6Z 2R L 7= 7 + L X ([ZFE &) Eh;n e 1)

. . ) . AV FRE AX
J/\ T % DESCRIPTION-FUNGTIONS Build using a Release confizuration 7 — DBA0B/2016 121716 — 77
T . 1—_|— o licenze txt w7 O%F#EEP...

b == IFAAS2016 182021 — 4
E loader soe —- [fnu_wrapper|ib] MfER(220) -- B == 0870472016 114211 = £f

- Unloader sce SO SERED, .. exec builder zce

exec builder.sce ity

A—427 1 LM%

exec loader.sce Makef 1 sDEER:

Makefile *3f70

325 M fau_wrapper.c

N DM fou_sim_utility.c
@ [XCOS] '—J_\ & \/ T\\ XCOS%E%ﬂ? % o) Q0 fou_simulate_me.c

D57 fou_simulate_cs.c

HES 7S UEEED (BiFS I
NS —_ D=+ D7 1 )DERE
a2 T 4L 27 FY fmulO¥src¥models T e

T H= btz 77T EER

O— &7 7 o TRy v

bU”d_fmu me bouncingBa” _Win64 Ol arssER] [JER. e )

EAFLBAbItHRDODLLZ ELFMUZ BET %, o
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Scilab/Xcos (LA T 2L —

Xcos &> alb—rg v

B9 JiLwh F591 - Xeos » B =54 kILEL - 12201:17 - ¥eos

Sl Jrill. B F7 vial-vav S vl it

= CEEEEEZ Mo aAbO@CE e
*A A B L -12:01:17 - Xcos

----- » LRYoeh ”

----- ® SR AT L h

""" .’ $ﬁﬁ i

----- ® BHESRI AT L i )

""" L e N A e 1 B Fmlnterface

..... ® A—RHIFUATL Frl 1.0

o oo N2y o7V ROy 7935,

..... .H:EZTTTE{] E7I) \Y7L/T

_____ R (7B y 2T A—R )& T Uy L

e “;E? boucingBall.fmu% #iR3 3,
o fmusdkdF 4 L2 kU D
SRR fmul0¥fmu¥me¥x64¥bouncingBall.fmu
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Scilab/Xcos (LA T 2L —

B3 =54 RJLEL - 12:01:17 - Xcos

Il |E =7 vzab-vay &3 Y- z0it

- {E5iFE>CLOCK_c &t ivet

S B CLOGKc JOyaisi—paskE
/ R OISR
TIREBR AR OB AR LA
e 002
H Hl/F>CSCOPE imeAEosRE 002
- ScilabBE#HEYITAR =

B Set Scope parameters

I e ME__beuncingBall Color (00 or mark (<00 vectar (8 entries) 136579111315
/ Cutput window rumber (=1 for automatic) -1
>STEP_FU NCTIO Cutput window position 0
— Output window sizes [G00;400]
+ ScilabBEEVIII b _
Ymin =01
H STEP_FUNCTION JOuhi5A—59%E8TE Yimax 12
AT RREN Refresh period 25
AT i 1 Buffer zize ]|
$IEH{E 1 ficcept herited events 0141 ]
Bt ny Mame of Scope (label&Id)
vl vl 34
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Scilab/Xcos (LA T 2L —

2Btk

() =54 ML - 2332
TPl BE BR|vial-vay| S vl o
CEREEa®aradlr@as =0

w AS520u -4 UEIES 20002

TPANAR) Y-INT) REE E0MR)
T|EO 0V @

@‘\/ill/_:/ﬂ \/>ETXLEEH. H37 w3 a0 ESES 20002 2
L]
1.2 5
TE5H T 0 B5E0D 14
AT - (000D

0.8+

EEEIFEHE (10608

|

|

| i
- T TEEE 1.0E-08 | -]

| 0.4+

|

|

|

SiSEES |1.0E-10 -
BARHWRIEIE  [100001E05 "]
L —(DFEEE Sundials/CVODE - BDF - NEWTON v 0
ATyIEFAE (0 HIFEREL) g oE00 02— T T T T T T T T T T T T T T T T T T T 1
| TTE T PR | o] 0z 0.4 0.6 ne 1 1.2 1.4 18 1.8 2 2.2 2.4
Lok || Eeubn | FI0bk |
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Scilab/Xcos 2L A>T 2L —

" 4 Scilab 5.5.2 3Vl

SilablC & 5 AN ZEH =&
FMUB{FDET

L&

O Silab%ziEg L. 774 /L7 77 H % fmu-wrapper-0.6
ARELI-7AINKIZEEL T
exec loader.sce
ZEI1Td 5,

@ 7 ALK ZtMil0¥mMulO¥mu¥me¥x64 (e L T
UT%ZFEIT9d 5,
fmu = importFMU("bouncingBall.fmu"):

out = fmiSimulate(fmu,[0,0.01,2.5],%f):
res = out.Real.result

O #Azr s 2ran [

el FIHE B
I EmugmedchdE | &
-~
E=T)
= 64
D bouncingBallfmu
hid

I

NI
/|||
NN
q[

\/

FrAILF |BEE IvFO-JWG FFUT-v3A) FOH
ZE| X000 Y E 28K e

F->fmu =importFMUC houncingBal | .fou™) ; ¢——— I:I J— P

L-vout = fmiSinulate (fmu,[0,0.01,2.5],%F); € 5"@?—?—
fuiStatus = 0

ouncinzBall (laog)

fuilnstant iateModel: GUID={8c4e810f-3df 3-4a00-8276-176fa3c9f 003}
fmistatus = 0

ouncingBall (log)

fumiSetDebuglogzing: loggingln=0

F-»res = out.Real.result —— %g%@%%;&%%;&
AE

res =

0)5/\\\
res(1] .
res(2)?% h

values: [2BBx! constant]
time: [2B5x1 constant]

A caa)

. time®d
name: "h ¥ o
values: [2BBx! constant] g?ﬁ&b\

time: [268x1 constant]

res(2)

res(3) Values
name: g J: U /)\73: \/\?

values: [2BBx1 constant]
time: [2B5x1 constant]

__>|
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i JSIua{ YEIES 0

TrAIHR Y-l \EE) ORI
timeD 7 =2 A 1EDLEWDT AT
~ (o]
Az T, 7By b3 5,
15
-3t = res(2).time; 08 ]
0.8+
--»h = resi?).values;
[
—-»1 (265 o8]
ans = 0.5 4
0.4
9.5
034
-t (2BR)=2.5; 2]
- ——»plot2d(t ,h) o
-0.14
__> -02 ] T T T T T T T T T T T T
u] 0.2 0.4 o0& o8 1 12 1.4 1.6 18 2 22 24
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PYFMIIC K B> 2 a L —2 3 »ETT

PyFMI(Z Python TFMU®D B — R0 IER ENITR B /8y 7 —2 T Modelon (C& > THFE., EEfhciTL 3,
http://www.jmodelica.org/assimulo_home/pyfmi_1.0/index.html#

PyFMID A » X b — IV
LUTFDES AV R N—=IVEEDLH D, T TIHLIDFHFETA » X b—JL L7z Windows 32bithkZ /A L 7,
1. Anaconda*Miniconda%{£ > CTPythonZ 4 > X k=L L -IREBETUT#ETT %,
conda install -c https://conda.binstar.org/chria pyfmi
2. IRKEET DA T 7V r—CHFTA VA M—ILL T setup.pyzfE->TA v X b—ILT 5,
http://www.jmodelica.org/assimulo_home/pyfmi_1.0/installation.html#
3. JModelica.org x4 > X b —ILF 5%,

PyFMIIZ JModelia.org @ 1 880 & 7> TWB DT, JModelca.org 24 X =I5 & T
LA VAP=LTEHIENTE S,

http://www.jmodelica.org/

#F~_ L — 3 »IZIPython, 77 7 OB I Matplotlib /A L 7=,



cmd - ipython i h=res["h’ ]

11 import matplotlib.pyplot as plt . 81 t=res["time’] 70y ~ALE

-I: rem F::II:!.III-I: " i i e rt | I:Iad_-l: - I H: = | |:It |:t L] I'-'I :I

mode| = load_fmul bouncingBal I.fmu’) atplot ib. lines.LineD at

oot s ode| . =imulate optio s j"_ 70:/ = \/
opTsS = Mo Simulate_opt (onsh ) tl:ll j] 2 5 O ,T

1 . show | |

optsl "nop”1=250
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Solver options:
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on | ine i C o 02} \/ |
ol :*: R ﬁ; : 1 g 0.0/ ﬁ\\V/FK\/’“v—w—vu—

_0_2 L L L L
0.0 0.5 10 15 2.0 2.5

d simulation time: 0.02
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# -*- coding: utf-8 37/I\7/r/7b\b/x®ck,)c\_§é1_f—a—%o
Created on Sun Apr 10 22:38:08 2016 H
i python bouncingBall.py
@author: finback W Figure1 = O
OO + & «
import pylab as P
import numpy as N
from pyfmi import load_fmu .0
t = Nlinspace(0.2.5,250) — 1< 3K D)
e = N.array([]) Ajj 7&‘1:%1@ 7.1_ /T 7 l\ 08}
forttint n
<10 DAFEk
e = N.append(e,[1.0]) L
else: .
e = Nappend(e[0.7) FMURB — k 0al
e_traj = N.transpose(N.vstack((te))) TR K R =/ =
input_object=('&'e_traj) / Ajj &Fﬁ O) j / T 7 I\ AxX AE
N — 0.2}
model = load_fmu( W VL l/ A 3 / %TT
model.set{ &' ,e[0])
res = model.simulate(final_time=2.5, input=input_object, options={'ncp":250}) 0.0}
t=res[time]
h=res[1] o %0 0.5 10 15 2.0 25
p.plot(th) 78wy bk &[_L_IE
P.show()
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