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2.4. Co-Simulation (CS) MRk & 1%

2.4.1. CS® 3 >DIEEE
CSIX. HBHIZEY sHoDFREICHEINET,

Ho & HEARRZ D OMN Stand Alone (X 2.4.1) THY, PC L TvAX L7 nY—LE FMU R 1O
DOaF7TOETEELET,

EH Tool

X 2.4.1 Stand Alone Co-Simulation
(8th International Modelica Conference 2011 &R L v B ) [3]

2 D H®DIEHREIL, Tool Coupling (X 2.4.2) THY, ~AX L7xn Y —/ Lt FMU ER5lx D7 at v
B LI Axoa7o ETEfEL £9, FMI Wrapper (22 TlX, Functional Mock-up Interface
Specification_Version 3.0 [7] &M L TF XU\,

—~

P
/

| Executable Library (DLL) | Simulation tool

.'(.

FMI Slave
Master _C : Wrapper CO) hadel Solver
'--\Process 1 J \ Process 2 /

2.4.2 Tool Coupling Co-Simulation
(8th International Modelica Conference 2011 ;#&EEE L 0 51 H) [3]

3 S>HDEAREIX, Distributed (X 2.4.3) T, EKgpa o Ba—X ) Y —RE N5 L5 R KHB
VAT ATHHENET, 79470 b« = _GFROERAP S ERED Fio, FMI B&ICHER L 7~
KRR 72> TWET,

Executable 4Library (DLL) ‘ Service / Executable Library {(DLL)
| FMI Application Slave
Master '—CO"" Wrapper Server "CO"" T

Session Sessuon
Client “} Server

Computer 1 Computer 2

2.4.3 Distributed Co-Simulation
(8th International Modelica Conference 2011 &k L v 51 H) [3]
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2.4.2. CSIZBITDEFDIRI

CS BT AEHFDMNER 244 1" LET, (W, (M1 FMU DA THY , FMU NHED Y LN
Lo THEEINET, ZOAHWWOLHIGIE, 5 3 FIZTH%ik 7 % Communication Step Size TiX &
ENT-HEE Z LI FMU 2BV AT Y — L & ORI TE S RZ 2TV ET,

| LUszer |
FMU

time

communication step size

parameters

inputs

outputs ¥
local variables —

event indicators
confinuous states

discrete-time states
hidden states (buffers)

R

Solver/Scheduler

1

Co-Simulation Algorithm

oM M MNg=cDIT
BE D

L

X 2.4.4 CSE— FOEEHN
(FMI {14£% : Functional Mock-up Interface Specification_Version 3.0 £V 5[f) [7]

2.4.3. CS TOET /LHEKHI

2.4.5@IZFER FR Y — VI HLY iAZ Co-Simulation THEE L7 FMU L5 5Ot d iz~ L%
To TOET ML OO FMU LR S ET, X 2.4.50)1F FMU I HRIOET /LT, FREAHMHR
N 2.4.5@DFNZENO FMU IS LEd, ZOXKTIIFES2AER FMU T2 s Tn5s X
IR A ETN, EEIEIH 24517 T L 91, MVIARIZN L TESEZEZITVET, &4 FMU
IIMB O Y NV NEFEL, T NEE 217, Communication Step Size fEIZHL Y IAZAI & Z D VLo
ENLTEEFRZTLHILICEY, 2OV Iab—va Vv BFEITLET,

Vialb—va Y — L ETRVIAALTES FMU O w7 4 2 /5L, FMU Z &I
Communication Step Size 72 E1lEIZET /X7 A —Z A ET HFENTE £ T,

avra-3 DCE—% LS
dCmotor_CS_C... rotMortion_CS_...
control_CS_Cvo...

>_
frni o o fi
>_

frni s ——

FMI2.0 CS FMI 2.0 CS

FMI2.0CS

2.4.5(a) Co-Simulation &— R DOE&HFI(FMU)
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HARBIZIEK 2.4.5()D DC E— 23T 55 OEZEIL K 24507 T L5y hr—Fn
BOEIRA~D F V7 OFRED FMU ORY iAZM %4 LT DC E— X IZEE S ET, Rz T
DCE—#N M7 &ML, END bR SN EHERED & ORE & A4 A F 72 2 E LI A &
ffLCarvibe—Jic74— KKy 7 shETd,

ZOZIFELDOF A I 7%, Communication Step Size (CSS) TikiE S -RFIFIIRIC/Z2 Y £77,
Ay br—=In60 M7 ERER R IARMUZ N L THETOT, DCE—Z NI AN EZ T
2 DIFRD CSS DX A I 712720 797, AR TRELT 2 L M 245D X H 1270 £,

%74
($87R1E)

rqConst

2.4.5(0) Co-Simulation &— K OEEH (GLET /L)

ID¥2ab—¥3v

HEETFL | DEETL || PEHETL 2y bo—5 | .
14 '
avie—-35|| DCE—% EIETRES (&R (E)
Mo DCE—4 A4 N
v VI : ::‘/JW\' : ks :
B FLZ N N n [EIETRES ‘ ? —»
(f5~1E) /)bl\ J CsS Time

2.4.5() CSET /N (K 2.4.50b) Ofilc 2.4.5(d) CSET /L (K 2.4.5(a)~() DO
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2.5. Scheduled Execution (SE) M#&Emk & 451

2.5.1. SE &— F® FMU OFERL

Scheduled Execution (SE) A % —7 =— XX FMI3.0 TH-IGEAINZ8{EE— KT, V-ECU
(FARE TR =y F) OV I alb—va AT L 2BELTHET,

SE ® FMU 13X 2.5.1 127 FT X212, BEOET A N—T 4 a NI LVBERT LI ENTEET,
ETNNR—T g varliF flllary ha—J0X A7 ST HT AT XA LE T XAOHFT
HHRATLEHEERLET, lxDOETNA—T 4 a kLT, BRE D7 a7 (t) ZBhEff T
HZENTE, FMU OHBOART P a—F0h bl ay V2o TETANR—T 4 a E#HnLET,
NFT T T T AER(BHDINNEYNTFH R T Tk ALK T EEOT ST N E RS L,
FIRFIZFATT DL T, EOXIRIEFRT, 70l 7 Lx2FTT 0070 RE L, EIT7T AN A
Y a—7TY, BEIL, OS DA —FVESICEH D EBEREED 1 > T3, SE © FMU ZBi&E)4 %
72DIE, ZORIBRAT Y 2a—FPMETT,

| User |
pl T "
FMU
Model Partition Model Partition
t tme ¢ fime
P parameters p parameters
u u inputs inputs. y
2 e ¥ ool variabi
w vari = variables.
ent indicators it indicatos
—p | [ e —
b hidden states b hidden states.
t aee t
| Scheduler |

X 2.5.1 SE&— FOEEOHHI
(FMI {14£% : Functional Mock-up Interface Specification_Version 3.0 £V 5|/) [7]

DX 5, SED FMU OFDETNANR—TFT 4 a L, MDA 2a—TFnb0nDoTHLT 7T 4
~N— M AIEETT,

7y 7iE, FMIB.OIZEWTH LS BAINIHERTT, 7 ry 7 2HWTC, €T AN—T 1 a v
DEITRARY NOXA IV T HRHTHZENTEET, 7 a v 7 OREX A I 2 71X, [EE & HIRE),
A JAIBREY, HDWVIE, EROBRIA I T DARY NEIZIDHWERSH Y £, SE © FMU 25
FMU %A > R— L7y —MlZK LT, EOLIREA IV T TETNANNR—=T 4 a T 7T 4
— T B ENRTELNDOERERAL E T

TTNNR—T 42 a VIO ETNN—T 4 a VOFETERIET D HELE LT, 2y sohy
YAEOUCERWDZENTEET, DHNN—T 4 alNTIZ ey DR T M TR ERL
TAA I T T, MDONR—=T 42 a L DOFTERIET LB TEET,

FMU NDETNR—=T (v a ik, FATOREIE (FI7A4FVT 1) ZERTLHILENTEET, £
T, TV T a ARV FEATHROET N N—T v a vz —RHL, IV 7744V 7 4 OEmDE
TNN—FT 42 a VOFRITFICH VBRI FATEITHI Z L B ARETT,
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SE &£— F® FMU O 3174

X 2.5.21%, 83 ODFETFTNNN—F g %D FMU %, filiziEz Ll LT, 3 20OH A7 DFEFTD
BrEaRLELOTT, Z2TIE3O0DFTANN—FT 4 avk (B2 1) [ZBRA7 2] 2827 3] &

1328\l

ClcLEd, 227 1) X102 VBB oy 7 CEREF L4, X227 2) 1%, FEFAH 7 o

v CORENE LT, A7 1 OFTr/7uay 7O RICEVEZ R 2 2BAlGT 570y 708 A I 7
EAERLET, (#2273 X502 VMIOER oy 7 2HNTEREN L E9, £7=, 7744V T 113,
B2 1R ELELS . WRICEZAT 2, ZRAT 3REBBEWNWTIA4UT 4 280 S TET,

Tasks

tp + 10
10[msec] & 50[msec] g o+ 10[msec] t; + 10[msec] t; + 10[msec]

Activate P e N
Task 1 ctivate ctivate ctivate
« Clock: Periodic 10[msec]

« Priority: 1 )

Task 2 Actival /

N )
= Clock: Aperiodic \‘(‘LE» m
« Priority: 2 ® }

Activate

@

Task 3
. Cltljclf: Periodic 50[msec] :

« Priority: 3 @ .%m’ |
[T : Executed task o o b4 ty 5] Time
X 2.5.2 SE ®— Ko FMU O REREHED—F]

(FMI 114£% : Functional Mock-up Interface Specification_Version 3.0 £ ¥ 5|/H) [7]

BREZIt0 C, ¥ A2 1 X A7 307 ay 7z LT, 10[2 VL 50[2 U BIAFERFICRE L, ¥
A7 3ICHLTCTIA AT AMENE AT 1LNT 7T 4 _— hENET,

BAT 1DOFITHICH AT 2070y 7PN NI TSN ETH, A7 LI LA AT 2137 T4 4
VT 4 DMEND T, XA 213X AT 1 O TETEITORBERGDLET, A7 108K TT5E
A7 2R LET,

BAZ QFHAT 1 D7y 7O Y HREZ (1) TR T LRWOT, ¥ RA7 213375 R
NRURL, PI9AF VT4 BEWE R 1 BIGLET, A7 1OFITHRET LTIk, F A7 2
IXETE IR L ET,

HA7 3%, t0 CRUTINETH, @7 TAFTITADEAT 1 LZRAT 2DETHKDLE
THIEZMHLET, FAZ 2T LIk, Z A7 3B LET,

BiZ t2 TH A7 1 3BT 5L, # A7 313372 LEd, X7 1O TR, # A7 31
HRLET,
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2.6 FMI QO E#14 129 6 —RIGTER

2.6.1 FMI O/"— g V&V EEfEE— REWVIC X D At

FMI (2% 1.0, 2.0, 3.0 D=2D =V 5 UNFHEL TWET, ZhEhO/ <o FMU O AL H
DEFA, 207 FMU ZET 5 Y —AEREE | FMU Z350A A THEITT M0 —/VEREED 1.0,
2.0, 3.0 DWTHDON—=2 g AZHHIE L TWDEDONZEER LT, EDON—T a3 V&2 ffio TET L ZAZHT
DNERDDHMLENDH D ET,

F 72, YV —/LVERBEIZ X > T, Model Exchange (ME) , Co-Simulation (CS), Scheduled Execution (SE)
® FMI @ 3 SOEEE— RO ERUTKIE L TS MZIEEWAH Y £3, FMU 2B+ 5MH & FMU
HEHOANTEITT AT, EOEEE— RO FMU 2HT 20 bR L TR MLERH Y £,

2B, FMU 1B+ %Y — VBB ICIE, 50 FMI O3—2 g B LOEEE— RIS LTWD
LDOHEEL HY ., FMU Z1EKT D8I FMI OR— g v L EfEE— FEBIRTx %4, *7/-. ME &
CS D DE— RIZKHE L7z FMU #{ECE Y —VEBRE L IAELE T,

—J7. FMU ZFHAA THEITT DY — VEBREIZIE, N—T a3V OR 5 FMU ZRIESETIITTE S
B, 5L, ME & CS O DE— RO FMU #REAEL TEIT T ARELESFELET,

ARIIZIE, FMILO XIAXROBEKIC2 5720, FMI2.0 28325 2 LR s 9, FMIS.0 i
FIRED38 L < xhiia g% Y — VEREE VD EUT IR H AL TV D 72 DR E DM EE T,

2.6.2 FMU O#EMEREED OS Ak

FMU WEZIL Tbinaries] EFEIND 742 RHY . ZOH T wind2, win64, linux32, linux64
mED OS L bit BEAMAEDET AN, TV a— FeRFT L7 7+ VEIPIFELET, WY IABRTIET
FTAHMOY =K ZEEH Y ET0, BFE TIEINLDOY — LIk itz 08, bit T IESE
ITCEEHA, ZDDTH 0S8 & bit FE RO T FMU Z{EKT A MERH Y £7°, 7235 binaries LT
DY T 7 3 N FFEHEFFO Z EBRO LA TND DT, FMU OPICEEBDOEITARERTA T T ) 7 7 A
)b (Windows @ dll 7 7 A /& 5N Linux D so 7 7 A /L) ZER7FT 52 EMRA[RETT,

I X 1L | —

maodel Description.xmil —_—

P win32
I I I

xoou.fmu binaries winéd
|
= linux32

S —

sources |

linux64

2.6.1 FMU Ot
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2.7. FMI OIERIERICET 52— BaEE R

2.7.1. PNESAEH OB

FMU OARLY — U KD IEROFEE N R0 408, AJ1 - )« T A =4 « BUREE Lo
LRLZENTEEH A, ZOTDBIN LB 2 EEILERANAR N LB TE D X HI0T HH0EN
HYET,

272. VY—Aa— ROZIFEL

FMU 21X Y — A2 — REMEMNT D 7 4% [sources] BdHV ., ZOFIZY—Aa— RFEEHT o2 L
MTEFET (K 2.7.1), Y —A2— FOKRMIXMEE TTOTHEROBEMMEZ S 2 256121E, Y —RAa—
RZEANT RETIEH Y EH A, —FHT,0S A#ED & Z ATz X 912, 3T A[EE72 B % binaries
WZORTF L TR E NN EFEITTE R A, HIZXIXARM Y at v % ETFMU Z8{ESE7- 04, K
0 — )L THEAT AR FMU ZERCE £/ A, 2O X9 RGHITIE, Y —Aa— RENIICR T
TERR L. BROGARANY — LTI _f o U7 EZfT0ET,

H &

fmitModelDescription EI—

2.7.1 modelDescriptionFile D (R3O AERER ; REFEN)
(FMI {143 : FMI_for_ ModelExchange_and_CoSimulation_v3.0 XY 5|H) [7]
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2.8.1. FMU ©OZET7 4B X

FMU Z#&i{ES 85121, £O FMU 2R L7V — K> Tlid, ZOAERRENEE LIZFEITHZ
AR VAEVLELTLZHLORH Y T, T4 B ARMERGEITIE, HIZ FMU 23720 Tl T
XRNDT, AR — L OFRE, WO IALHY — DT A& o ABRE R E R R L TR,

2.8.2. FMU D34T85%

FMU NIZIE, 2.6.2 Til7z X D IZE D AR — L dD OS, bit FZH 72 b DEAKRT 2 LER D
WET, F72. CS O FMU & LTlE, WEIZ Y AR S ORZLFAINTWETR, FMU B
ILBRE DR T 4L, a2l —va VI VANHS AR TEARENNEL R EALHY
F9, ZOEARIT. TA BV AREZ T TIERL, YAREBENA VA MV ENTERENSLETT,

2.83. NTA—HEH

FMI O#LE TliE FMU OHIZFEATRINC AT ATRB 70l (i, R, SUF58) 237 A—2 L LTER
TLHLZENTEES, MYRARMY =L TEZEOMEEZELETERNEDHH Y £, IV IAZRMY —/LT
BEHRTERWEE FMU 2 B4R L TES &2 257000 C, ERRICH T 2B 2 AR ER Y AL &
RO TBIMLERHY £9, 228 FMU OF D xml 7 7 A VHFIZT 7 4/ MEREDPNLTHETR, =
DEZEH L TH/RNT A —FOEIIKMTE EEA,

2.8.4. £FR
FMI TIIANL— AR RE > THET, FMU 20O DAFRR, BEOL4R (A, "T A—%) 72
ECE A FTREZ2 341X Unicode D LT & SN THWET,

Y — VB AT RFIC AR B /R = T — 3 A S/ 7N OIZiE, TV 7 7 Xy R THED, 777Xy
kL “ 7 TOMAREDLEEMERTLIZE2BEIDLET,
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29. FMIAHKER—LR—=II2DLVT
FMI A AR — 25— (https/fmi-standard.org/) (ZOW Tt L £9,

2.9.1. FMI OBk
FMI AFAR— L= 5, ZHETIZHEITSNE FMI1.0 705 3.0.1 £ T? Complete Package]
& [Specification| O “FEEHOHECEL TG TE ET,

[Specification] [FHAEDOIEREE 21T TT 2, [Complete Package] (I DOEREEIZMNAZ T, XML
W7 7 ANDAF—VERT 7 ANE BN T 7 ANNEENTNET, AF—vERT 7 AL
IZ. XML FF¥ =2 A2 FNOT—# 5 FMI BUSICHEILL 727 +—~ v FOEIZR > TV D Z & iR T
HESCHERTEE T, Wl X7 7 AL FMU 7 7 A V2 FATT DRI T 5 APL B £
NTWET, ZOFEO 7 7 A4 VI, FMU 7 7 A V& HH TERT S - INLT 5, HH0iE, FMU 7
7ANVORNEERE DA T XD Ry — 2 EET 2BRICAM T,

2.9.2. FMI KRS — V&2~ 5
FMI A AR — L= [Tools) T, FMI FU&IZXIE LY — VAR T HZ LN TEET,

fmi Tools - Functional Mock-up Inte. X +
< C' @ fmi-standard.org/tools/ B a =2 w 0O a :

m Tools Validation Literature MNews About FAQ (w] =

FMI Version Import Export Platform License Interface search

How do | add or update my tool?

Altair Activate
by Altair

(o] 200 Jocs Jane oo Joue]al=]s ]

Examples & Compatibility

Software environment for modeling, simulation and analysis of multi-disciplinary
systems

- MapleSim
MaﬂIESOft by Maplesoft
OOMaOaEmnooo

Examples & Compatibility
Modelica-based modeling and simulation tool from Maplesoft

20-sim
by Contrallab Praducts

OO0 000

Maodeling and simulation pregram for mechatronic systems and control

pi DASSAULT 3DEXPERIENCE (CATIA)
DS SUSTEMES by Dassault Systémes

(o] 20 JaoJ i Jomwel o Jouel]s o)

3DEXPERIENCE is a multi-platform software suite for computer-aided design, computer-

aided manufacturing, computer-aided engineering, 3D modeling and product lifecycle

management. -

2.9.1 FMI HIZHIE L2y — v OBE-EEE (FMI ARF—L2—) [10]

ZOBEEHTIEZ UV —%—TU— K& o> T FMI HAEx IS — VBB THZEMTEHEEHIT, T4
U HEfE S TEY —L D FMI BRI DI I N TV A O T, FIHAZEORESCHBRIZG T T, Al
AREZR Y — VA HICHHR D Z E M TEET,
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FMI 1.0/2.0/3.0 @ & @ FMI BUKIZ%HG L TV 2 7
CS (Co-simulation €— F) & %\ X ME (Model Exchange €— F) @ FMU %A1 > 7R— Kk CTX
%7

® (S (Co-simulation E— ) & 5\ X ME (Model Exchange €— F) @ FMU %45k (=27 AR
— k) TE5H»

® F#EREE (Windows, Linux,i0S)
HEY — G — LDV
V=N DA—=FA BT =AW GUL LA, axr RIA4 G APL 7477 ) ondinngn

ARR—L_R—=IFHAEFINTOWETOTIHER T I,
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2.10 FMI IZBET BREMIEHS L TA Rk

2.10.1. Modelica Conference

FMI i%. Modelica Association Project (MAP)[19]?D—>& LT, fIAEekiTH L OUEBBE#FA R EN T
W5 728, Modelica Conference[20] D = EE D —> & 72> T\ k3, Modelica Conference (%, #74K4F
(ZBEAEAE SRR TR S v, FMI21), B L UZFOJREZ v Y =7 FTH S SSP (System Structure and
Parameterization)[22], DCP (Distributed Co-Simulation Protocol)[23]. eFMI (Functional Mock-up
Interface for embedded Systems)[24]72 & D> MAP D& 7z & & iz, gV Modelica S 7ERS
DT —<IZOWTERHR EEml T OV TV E T, 70 BB IR, KRB LT 27 T, American
Modelica Conference & Asian Modelica Conference 23 3L FUBR{#E X v, #H7EM & 2 Rz LT\ E
9, % Modelica BHHIE#ROFEMIZ DU TIiL, Modelica Association D7 —AX— (10 GHET 5 2 &
DTEET,

2.10.1 |2, Modelica Conference 35 &2 ) Modelica Association Project O#ERIZ DWW T, /R LET,

Modelica % Maogelica Conference % Modelica Conference % Maodelica Conference %
Conference Megglelica Conference % Modelica Conference % Modelica Conference % Modelica Conference |
o ISAE Forum ¥
Model Exchange [ JSAE Forum >t JSAE Forum ¥ JSAE Forum ¥
= JSAE Guide Ver.1.0.1 % JSAE Guide Ver.2.0 %
=]
3 2
. >
& [ ) . ®
fas} o - ~ o0
g 3 g £, 3 s 3 k!
3 9 3 33 B g i 3 3
FMi for. Model Exchanget— @ @ e oo i 5 . —
andiGo-Sioudlation. < -, 2 % E FMI 3.0 Imprementoer’s Guide k -
3 5 ngiles e S
‘B . 2 e 2
5 ) S
- = ] = (LN
g 5 s ‘
IIII\JII\JII\|||\II\\IJI\IJI\IlIJII\\élllllllll\lnll\ll
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 < 2019 2020 2021 2022 2023
=
7 3 . >
mesc-=7 IMODELISAR Project A PFO_!ECt MAP(Functional Mockup gterface[
[SEe ProSTEP smartSE
SSP : System Structure and Parameterization woir e MAP (SSP)
ACOSAR ; Advanced Co-Simulation Open System Architecture Ao Y 17e42  ACOSAR
DCP: Distributed Co-Simulation Protocol naxditen MAP(DCP)
2 JSAE FMI ;E F - EBAWG
EMPHYSIS ; EMbedded systems with PHYSIcal models in the production code Software (Yi1eaz EMPHYSIS o u‘ﬁ\r"u MAP(eFMI)

2.10.1 Modelica Conference 3 & U8 Modelica Association Project DH#EFS

2.10.2. prostep ivip SmartSE Project

prostep ivip[25]iX, RA Y &L E LTERINOPEFER T, 7 VX VB ZIEH LIZBRER OFEL
(2B 2 IR D - ORATEE D FEAT, FEDOEIE - BEZAEK L TV ERFIKRTT, £OxRE L
Ti%. 3D-CAD »F5 —#{#E#E(l,, MBSE(Model Based System Engineering) ? 7= & 0 SR AIAE Tk Tk
SEHTEOERE, MBD(Model Based Development) D728 D €5 )L A3 « $a LHECE T L@ E
BFEOEMEN 2 ERH Y £, FOF T, Smart Systems Engineering (SmartSE) Project[26]i%. =+
WCHB R TO MBD #6ED 7= ODIEINZ 7 +—H A L727 rY =2 FhT9, SmartSE Project TliZ.
T NVEOBERHIREE LT FMI 2453 L CRBY . BT VR « KD DTA RT7A &2 LT
F9, &/ — 3 . Smart Systems Engineering Collaborative Simulation-Based Engineering
Version 3.0[27] Td ¥ . prostep ivip ® Web ~X— 26 &' 7 o — RA[RETY,

2.10.3. FMI Implementers' Guide
FMI Implementers’ Guide i, FMI(IZX5ET /LA L iR— b, =7 AR— h %Y —/LIZFEES HEE
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DHA KT 7 THY ., BAEZ, FMI Ver. 3.0 (2%t L 7= FMI 3.0 Implementers' Guide[28]743, Modelica
Association Project FMI & prostep ivip ®3LFEIEZEIC L W AR SN T E T,

2.10.4. Z DOl

FMI O43— g > OFEMIREEIL, FMI Project DR —AL_X— 20172 b4 v — RA[RET9, F
7o B O FMI 5 — O —E R — L=V [29] BB TE 7,
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YV VHHE TRV IAANLFEITECTEML, MR & 2MERT D2ONRYOMRFHEIZEEZET,

TT—RAyE—UF, BOAALEY —=ABRHLTWAEAEE, FMU BEBRH L TWAEAED S0
ENRHY ET, ELOLBHLTWDONE R CEIUTMRORNIZ72 Y £9, FMUBHL WL T T
—lX, 2O FMU # A% L7-BEOTIZ /% Y — A3 — RIZRE SN TOW D REEERH D £7,

4.3.1. FMU @ FMI i & faE>Y —v [FMI]

FMU 78 FMI B &0 TEREIN TV A& kR 35 Y —/1 L LT Compliance Checker 23 F/E
L %7, Compliance Checker |3 FMI AFKA— L RX—JICTEITHNTEET, 4.3.1 1$FE(T—T T
R 4.3.1 ® TFMU Check] X H ® [Validateyour FMU =] #7 U v 735 &, 4.3.2 MWFERE
WET, [Select)] R¥ L EZMHLTF =z v s Lz FMU ZELET, o 7087 /WTHBEEHS
R— L=V O AEEGIE & ETAHMERERN—V IV Xy — RTEET,

7 7 A V4 : Sample_3pl.zip : ZIP 7 7 A vt FMU_J1_Casel_Dymola_ME_2.fmu % Y H
LCF=zvZ LET,

fRO—FlaM 433 1R LET, BHEOEN L3 HE SN THET, ZI T, Model Info] %7
27 Vv 735 K434 DXIICFMU O7 7 A MEHRPFRSNET, £72. [Variabes] ¥ 7 %
7V 35L M 435 DL FMUICEENL TV LEBDOERNBELRINET, [Files) #7 %7
U795, K 436DEIICFMUICKEMENTND Y 7 A VOIERNFERSNET,
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Tools Validation Literature News About FAQ

b

Validate your FMUs

Whether you're exporting FMUs or troubleshooting a third
party FMU - the following free tools help you to validate,
test and debug your FMUs.

FMU Check

A free web app to validate FMUs online. It's based on FMPy and hosted by the Modelica Association.

Validate your FMU =

FMPy

A Python package to simulate and validate FMUs that has a graphical and a command line interface and

» supports FMI 1.0, 2.0, and 3.0
» supports Co-Simulation and Model Exchange
» runs on Windows, Linux and macQOS

» compiles C code FMUs and generates CMake projects for debugging

FMPy on GitHub -

Reference FMUs

The Reference FMUs are a set of test models and the ‘fmusim’ application to simulate FMUs. It supports

» validation of the modelDescription.xml against the XML schema
» FMI versions 1.0, 2.0, and 3.0
» Co-Simulation and Model Exchange

» Windows, Linux, and Mac

Reference FMUs on GitHub =

FMI-VDM-Model

A Java library that validates FMUs against a formal model of the FMI specification. It supports FMI versions 2.0 and 3.0, and all
interface types.

FMI-VDM-Model on GitHub =

Privacy Cookie Preferences Imprint

X 4.3.1 Compliance Checker M 3EST Web ~X—
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_ S R S S E— — .
| r@ [1m] fmi FMU Check X + — X |
<« O m ) https//fmu-check... A % B & 9 ¢ O & pm = % @ o |
FMU Check a
: . ‘ - 4
' Validate an FMU and get the meta information from the model description |
-]
@ What is being checked? r
Select an FMU (o)
(oY
ol By uploading a file you agree that it is stored and processed on our server. X v
+
€3
4.3.2 Compliance Checker ® RfTH &
S — S
| @ M  fm FMU Check x | + = [m] X
&< G M %) https//fmu-check... A {7 H B & @ 9 ¢ O & m = % @ o |
FMU Check a
. : , - &
' Validate an FMU and get the meta information from the model description
-
@ What is being checked? 5t
FMU_J1_Case1_Dymola_ME_2.fmu o)
_— &
+ Validation passed. No problems found.
Model Info Variables Files v
X
4.3.3 Compliance Checker M ZETH; REIH
i HEHLE T A B EHE & 7 VR E S FMIWEN - RS WG 41




FMI{EHATA K ver2.0.1

(l@ O  fm FMUCheck x  + -
< C ® & https//fmu-check... A ¢y 7] e @ 9 e § & . m

FMU Check

Validate an FMU and get the meta information from the model description

8
e

O What is being checked?

FMU_J1_Case1_Dymola_ME_2.fmu @
o
+/ Validation passed. No problems found. w
=]
Model Info Variables Files
+
FMI Version 2.0
FMI Type Model Exchange
Model Name FMU.J1.Case1.Dymola.ME.J1
Platforms win64
Continuous States 2
Event Indicators 0
Model Variables 25
Generation Date 2017-11-16T07:52:38Z
Generation Tool Dymola Version 2017 FDO1 (64-bit), 2016-10-11
Description n/a
SHA256 7980fa3c136d7194489fd18adc0075a44f57836f78fa800730a1e37ba16c2269
File Size 919630 bytes
€3
4.3.4 Compliance Checker ® Model Info D&
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FMU Check

Validate an FMU and get the meta information from the model description

@ What is being checked?

FMU_J1_Case1_Dymola_ME_2.fmu

v Validation passed. No problems found.

Model Info Variables Files

Type

Name

step.height

step.y

step.offset
step.startTime
inertia.flange_a.phi
inertia.flange_a.tau
inertia.flange_b.phi
inertia.flange_b.tau
inertia.)

inertia.phi
der(inertia.phi)
inertia.w

der(inertia.w)

inertia.a
torque.flange.phi
torque.flange.tau
torque.tau
torquel.flange.phi
torquel.tau

TqSD
speedSensor.flange.phi
der(speedSensor.flange.phi)
speedSensor.flange.tau
speedSensor.w

Nj1

Causality Start Unit Description

parameter 1 Height of step

local N.m  Connector of Real output signal

parameter 0 Offset of output signal y

parameter 1 s Output y = offset for time < startTime

local rad Absolute rotation angle of flange

local N.m  Cut torque in the flange

local rad Absolute rotation angle of flange

local N.m  Cut torque in the flange

parameter 1 kg.m2 Moment of inertia

local 00 rad Absolute rotation angle of component

local rad/s der(Absolute rotation angle of component)

local 0.0 rad/s Absolute angular velocity of component (= der(phi))
local rad/s2 der(Absolute angular velocity of component (= der(phi)))
local rad/s2 Absolute angular acceleration of component (= der(w))
local rad Absolute rotation angle of flange

local N.m  Cut torque in the flange

local N.m  Accelerating torque acting at flange (= -flange.tau)
local rad Absolute rotation angle of flange

local N.m  Accelerating torque acting at flange (= -flange.tau)
input 00 N.m  Accelerating torque acting at flange (= -flange.tau)
local rad Absolute rotation angle of flange

local rad/s der(Absolute rotation angle of flange)

local 0 N.m  Cut torque in the flange

local rad/s Absolute angular velocity of flange as output signal
output rad/s Absolute angular velocity of flange as output signal

435

Compliance Checker ® Variables D&
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S e ——
@ O fmi FMU Check x  + - o %
&« G M & https://fmu-check... AN 1% H e e 9 e O « = % @ o

Q
FMU Check ¢
' Validate an FMU and get the meta information from the model description .
i
@ What is being checked?
<]
FMU_J1_Case1_Dymola_ME_2.fmu
&
+/ Validation passed. No problems found. w
=)
Model Info Variables Files
+
modelDescription.xml
binaries/win64/FMU_J1_Casel_Dymola_ME_J1.d1l
3

4.3.6 Compliance Checker ® Files D E

4.32. WVirAHmx7— [FMI]

FMI 4 ORIBETY, FMU ZHY iATe>Y —/LCFMU ZHViA S 9 LT DR, =T —2BRET DY
EMHY £, ZOHE 4.3.1 ® Compliance Checker (2 TTF = v 7 2175 Z E RS LET, 2.84 T
MALTEAMOF T HIZL 227 —DHEA L FELET,

4.3.3. #ft—7— [FMI]

Model Exchange #feRFIZ AL 9 DE E L C.FMU 28t L. A OBN ) TIRR1H 556,
AYIIFE L WARERRENN—TDRRAET L2 208350 £9, ZOH4E . model Description File @
Dependency = —HIZTEHE L, RENL—TDHEEITOFELEZOLNLET,

Bl 2R THEL L O, i, MOFEIC T, BESMEMM (FMUL) & L TARKR S 72 model
Description File #1 T3,

<ModelStructure>
<outputs>
<Unknown index="9"/>—+ Qutput signal (speed)
</Outputs>
<Derivatives>
<Unknown index=v2v/> —» Acceleration (derivative of speed)
<Unknown index="4"/> —» Speed (derivative of displacement)
</Derivatives>
<InitialUnknowns>
<Unknown index="1"/> —» Speed
<Unknown index="3"/>  Displacement
<Unknown index="9"/> __, Qutput signal (speed)
</InitialUnknowns>
</ModelStructure>

FMU N CHEUD bl 22 HU2I1E, index B E SN TWET, BRI NIRELHBS IO, £
O FMU AEROeET v ECHEH ST DA LTI O index BNREINET, 2O —ATIEH
NENDHEFIFEEEE (ndex=" 97) T, IRAEZH (index=" 17) DEZHKEHLIZHDTT,

I 2 OOEFOKFNEE E S S TOIUE, B ABY —vid, OGS BRE Sh b ke
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ERETHDLZ NN AR OBBERRETRAATIIENFERDD £9, Ll ERRoOFITIE
KEFERRB SN THRWO T, B AR OY — 3 A ABIRARETTRANTH 2 /aEtEnd 5 &
L, [FEROBMEZ FMU2 fIC/T 21X, FMUL & FMU2 B TREGRERADONL—7 03T 5 LEfR S
NET, EBRIZIE, % FMU OHAEIIATE 52O R SNIETH Y | BRIE Y vzl - TR
DT TENR, RENV—T 2 ZENHRDBIHE V2T L LR £7,
ZfpEe MO TR GBI, —RIBERETSA VB 1UTTHL ZENRObNET,

ZOFNZ TIREOV— T 2 fEIE T 5121, TRED & 9 IZ model Description File # ¥ 425 Z £ Rn—2D
*RBI T,

<ModelStructure>
<Outputs>
<Unknown index="9" dependencies = "1"/>
</0Outputs>
<Derivatives>
<Unknown index="2"/>
<Unknown index="4"/>
</Derivatives>
<InitialUnknowns>
<Unknown index="1"/>
<Unknown index="3"/>
<Unknown index="9"/>
</InitialUnknowns>
</Model8tructure>

“dependencies” ZH =75 Z & T, H//ME (index=" 97) My L TN DIREERE THD Z &N
g &, ARBERNREBNL—TOREEZESZ ENHEKET,
FRROFID &5 kR EENE D b L <IEREULV— T HARFOFEHEXTIR FTREN E 9 nid, Y —v
CHEAFT D 2 a2 TRELS SV, REL—7ICHT 2 RN E & 2B OxRo—fl& LTI/ LT
WET

4.3.4. HIEME=Z — [3tE]
E= T =l 2 fEICETE £, Wiy FMI A ORETIZIH D S8 A

4.3.4.1. FIHEARES

250 FMU [d+, & L<I1Z FMU & BUY iAZY — UAAOE T O M Cla Uz xF U CoIEIE S H
EINTWT, ZOENRRLGAEDOT T —TT, MULFER, EH 0000 RTEEMRT 52 &
'C‘\‘a—o

4.3.4.2. PIHMER =T —

B Z RN E Z T RWEEA, 22— a v 2E7 75 Y — L OR CHIEHEZITO b
ORH Y FT, TOPEHEN TEARWESICHI =T —C, WRIOICOIIIEZ 5225 2 & Tk L E
7, FMI Tix FMU AR ICOIEZ B RIC G 25 2 E N TEE T, fidko TPIHIEAEE ) 12k b
BRWEIICRETHLERGH Y T, PIMIEZ ST A—2 L LTHX L2 ENTES FMU 4> —/L T
BT, WITA—FZLLTHZAZENREELNEEZLET,
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4.3.5. FETHRT T —
4351, fEY I 21—y g5 — [FMI]

RN =7 — T ETRER L7 —TF, FMI OBETIIMEIT I 2 b—3a VR (Flz
IEEHEBRLAI A 2 0 & L728A1E time=0 OIF) (2 FMU IC AN ENAEIZ0 [Br) A0 Ed, 2o
ANMEFEEHANTYI2b—ra L TLESMBRELT, ErBIcL 22T —DBEZDHZ EH
HEINTHWET,

4.3.5.2. Fi [Fm]

T —OREFZKRD 1) 2) ITRLET, WL FMIAFEORETIEIH Y 8 A,
D vIalb—valrOBREPLREBIENIRELS R, vIalb—va Y RREKT TS,

22T, OF T VHEEOEBMEFEFIECER TS 0, @FT VB OB FIEICERT 260,
D2 ODr—ATH T TR LE T,
OFT /VTEAECHIBEFE R ZRD 30, BAMEAERL TS Y A SOIEEKIZ A > T D
EWVNH T ER, FELARWSRIEICARY £9, 35 £ T, Runge-Kutta VL O EREIRZ X 4.3.7
R LET, ERFE BICE U EBICEAMEN D 2 ENDUROSMF T, T, YAV RZ A LA
T T DA XS TELET, At I < L CTPCREERO FIZI D D = & <0, IR FEIK D JA L
NRERWSLZ LR EORRNEZENET,

ERK, s=p=1 ERK s=p=2 ERK, s=p=3 ERK s=p=4

3t i 3k
2 1 2
1"+ 1 1
c%c c
1} { -1
-2 1 -2

- | -3t

—_— —_—

-3 2 o 0 3 2 0 B -3 -2 -1 0 -3 -2 -1 0

4.3.7 Runge-Kutta Y WV \OREMEIK (1~4 K)

@77 > MRITOBHGE CHEICRZT 57 —2 L LT, WHEBOM SRR L TWAHANEZ LN
FT, AT AT 74— KRNI THLREZELEZAN, RYT AT 74— KNy 7 |{Zo>TLEST
WHRERTT (K 4.3.8 ODFE), 412 1R LELIIC, ZFXAXOTMEOBREEIE L, ARk
Y — )V CEIEZ T E FMU % £/ 5 00, §EAMIY — L TR 52 IR S50 LR TR 0 £8 A,

2) Val—YarORErbEENREZEI LY I ab—a UREEK TS,

T PETNATORVEAERESZEL, £OEAFREER LD bIEVEREOESRZ (12X
DIRIE) NEEL TARLEILR > TWLr—ANnE 2 6 ET (K 4.3.8 TEB), Co-Simulation ®
FMU Ti3% < %4 Communication Step Size /NS < 35 L [EEETX £4, Model Exchange @
FMU TIZAERBREED Y VAN TEITT D L ZETH, WY IAATEFETRED VLS TIELEMEDEN
LRV ZT—NREETDZLEHZNDOT, EITY—ID YL NBEEZ AR — VI CEfiR LT, T
LIZGREEOIEN Y NN EHOCTEITHER L T ZENET LN EEZTT (.34 M),
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e e e S B 1) PEROMBIREIC L DR
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0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Bt : 2) (BRI & D%

4.3.8 FEH

4.3.5.3. FFEWR [Fm]

VIial—va UBNRICEE T, FHREMTHULNL5E T,

FERT v 7 N3 T2 — )L T Model Exchange @ FMU Zfff L CTWAGAICRETHZ &
NENT T —TF, /N REZ /NS T2 EOREEITVET, £ OHABEERERICT S
EORER (X)) ORENFRERIZR>TWETDOT, ETVEHIZEENDA XY M EEZTHS
EROITEETZ2MENRS Y 3, 77> Ma Lo TlE, 4.2.3 TR7= X 57 TRERAED @
REDR] BB L TTFEW, £/, EREY — VS TRERRSNE (REuL—7) 25272846, F—8
MNTORBITRRE VY NVABIRZ 5 T 570, FIFICE s TIMREOLNT 2D X 9 Bl 54
LET (4.3.15H),
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