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1 XiBESH#hr

1.1 XiEEAE=R

VTAESR, TR R % TR (Model-based Systems Engineering, MBSE) T\ N
FEfR RS TP R M EZEF B . MBSE HAZ 0 AR —Ag—m. Bk, #EH
B, KL FF RGBT 0T BERIF R Ay A I S A B, i T2
i 2 ) FR) A5 S22 48 WA 8 AR 356 T SRS AR T 28 K 35 P P T A o e A g 26 - A 700 R
ST AR H AT, 3235 MBSE B E i @115 5 & 1 INCOSE k& OMG f£4t — 26t
&5 (Unified Modeling Language, UML) FEfit |, FARIEH TH#HA TRERFGHN ARG E
& & SysML (System Modeling Language, SysML) . #Rifi, HI-F SysML = X} 7= i
PR IR RE ). RGN BOE KB RFERMN TN, 2 FBOFRIEK
T, BAE S, RERER. EYRSCEEGIT RSN, Si8l MBSE 1AM E, &7
B I B, T YR SR B IE I R N B T AL b FE, RIS T
BRI R G LR (MBSE) , XFEAREE IEMEIAE M0 R BARRAS . @Rl
2, AR RE GBI (F T4 SEILE A7 St R 1 — IR g BT .

HAT, AW EROSEITTE, 55— 2L, s WL R R R R ™
fh, R RGUEMIE S (W1 SysML. IDEF 25) HHTF RGBT, R
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TFERIE S (W Modelica. Matlab/Simulink 25) FFHt &8 bR EMTE (FMI. HLA
), BN R RE VORI IR TR REERIES (W
SysML. IDEF 2) AWJFEEEES (U Modelica. Matlab/Simulink %5) i % 2 52
LR GUA R AN R A (1 [ B e, ak BN AR T RGBT R B AR AR

SR, MIT RGEMIES (1 SysML. IDEF %5) 5#Bi@fiiE = (41 Modelica.
Matlab/Simulink 5> HIJT K E S S IAX REIAFE, FEPFRTE S IEEE ik
CRIF—0 AT JE 25 56 A W EAT A T A e 36 594, SIS B2 1% MBSE WG 72 7%
BRI ZFES . 2MENCFSIEH, REEE S R @ 5%, Mok
T AN 515 ST AR

Tk, AR T —FITH ) 2 2% RG0S MBSE (R8T — R — AR @0 BE & —
XiET. XBEAMCFETHEUN RS THE (MBSE) , 1677 Mk & % ihp B g gt
O B IR, 38 PR RGBT AR (2 4 20 40 RO AR R 2 47 B ASE
B, ETESI MR T, XRFERG. SR SWMNTCEERN I, SIS
BRI RGBT SIS B0 B G — 1 — AR FER R B

1.2 X BS&0EEH

X B S R M E 2 R85 £ MBSE R — A — R @45 BAE =, Hit HAx
AR RSB B R GRSk, Wit BEZ) . 24 (FL. B, ).
B . ZRE (B . RE. TRG. RETIRER) « ZHHE GESE. &
Bl IBES) ML EIES
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requirement ident0
id:

correlation:
derive(...):
end;

e

F A9 1]

system identl
usecase:

correlation:

extend(...);
actor:

class ident

X IE

part:
value:
real ...

port:
input ...

4% 1

RAHLIE

Y

connection:
connect(..):

Y

state:
initial state...

e L

7 K 1

i 1 14

Y

equation:
der(H)=...

Y

action:

func()...

end;

X 8 F IR RS BT 25 5 SysML. Modelica (1)
HCEEE RGN, SKELAR GO A B VE (0 — R AR, JF T4t — M 151 s
Bl RGO BBE. XS 2 MHEFEXRIES, £ X155 T X T -LRkE
RKOCGES. BHL ME%) , WSO ZRAE, SRR IR . RS RAEE
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X B F WA B2 KRG R S R BRI PR, @R R T RR 2 e, %
TE L EREE RGN TR, BT IR CIREHLEL, S A
TRGHThEE. AT AR, 8T H EIT R XLab TR @K 2% R 480 B Y
Rt s FOCAS, A HOCAS ] LA R il e, R s B HOUK s, 4
XA RS R CH+0HY, )R LR T DEVS M Hds EgmiEdaT. i, #F

XiEE, UHIESEOX IR ARG, 2908 ZHRE. SRR R
H, ARSI T4, R MEFa R 2 0% dh it A ] B AIRRRAs
RV E S
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2 XIEE XA BMEF. BEXERNERY

2.1 KEF
HT B ZA B R bR
agentover B R A WARR time
iR
EECE B RS
infinite flow A EFRIR
KAFIR
event FAFFRIR input F i AR IR
RS YT S RFEE RIS
output fan HE i AR R elapsetime
[l F3 IR
int R Y real SEH R
bool iR KA string TR
while PEAEIN A FI W br iR then KAEPATIR &
end TR S5 IR send RIEFAF T B R L
transition RS H IR couple B LRk
discrete BEECEEARIR continuous B hRR
agent SEHRARIR when A fi o W AR R
der A TE) A5l 23 A 1R for for AR IR
connect R i 1R AR H function BRHUE SRR
record RRIR B 2544 8 SRR IR receive $2 52 B FAF R AEFRIR
true " false {53
extend A PRI import ARSI AR IR
RS RS fik o b
state PRES 8 SFR IR timeover
iR
entry HENIRES FAFFRIR statehold IRASFREEN [a] % E
physical Yy FEE PR IR intelligent R FL I AR IR
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2.2 HBAERT
+ s Z Fe i () iR
- 5 = TRAE [] il E N
* e ) =S B,
/ ks ; =1 >, <. <=, >= AT
++ H 1 -- H k1 == Y
X AR e i J AR BR
2.3 #iELER
2.3.1 int

PR BAARE, 0. -1, 0. 1
7. inta=1;

jj?f: +\ -~ *\ /o

2.3.2 real

Y SO G RRARED ,

7. reala=1.1;

-0.01. 0.1, 7.996

7‘5‘?21 REEEN *\ /o

2.3.3 string
V. FRFERIY, n<a bsfsfsfs” “FHFE”
FHH: string a = “temp”;

i
1) WK asize(), IREMEATERF 5,
2) FRFEINE a=a+“eve”, RIEENTFIFE;
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3) FrrE G a[3], IR EME AN NAL B F R
2.3.4 bool

VLB FEARCSRAMAS &, Wl true. false(H FB/NE)

7 : bool a = true;
2.3.5 ¥4l

Vil B KEREd, 5cilEsHidl—
FERA: inta[S]=[1,2,3,4,5], real b[1,1,2] = [[[1,1]]] ;

J7iF: Vil a[3];
2.3.6 list

UL PR e R R A E KBRS, SCRAE R HAE
. list<int>a = {1,2,3,4,5};
ik

1) fERRERMICE a.append();

2) FIRKECEEATULH 0 ) asize(), R EMENTCRT 580,

3) FUEKVIA a[3], REME X NAIEITGER;
4) H|FHE N a.insert(int pos, int insertVarriable) .

2.3.7 map

Y AN B R 2, fn{<a™l, “b™:2)
FBH: map<string, int>a= {“a” :1}
T4
1) FH7 a[“a”] =1,
2) FHAKRE asize(), R EME AT SR,
3) FHIBIITER a.add();
4) FHMEEITE aremove();
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24 NERY
2.4.1 run(plan planName, ...)
MF BT B R IR, AR TR 2 I AT

2.4.2 send(message msg)/ send(outputport ol, outvalue vl )

1) FER AR plan FSZELTY B K%
2) {f DEVS Hseiilfs B nuda s, e BB ok 4 i H o 11

2.4.3 receive()/receive(inputportl,inputport2,inputport3...)

) fER REAA T SEBLE B 2
2) FEESHEEH SN € S F SRS, Al s 2 AN 1 S5

2.4.4 statehold(real timel)

B HEE € SCIRASFF LI IR 18]
2.4.5 entry()

SE SCHE NS Z 1 77 ZHAT AT N
2.4.6 timeover()

5E SCRENIRZSFF SR H) 45 K 2 ) /5 EHAT HIAT N .
2.4.7 trasition(state s1)

SE SCHE NS LR JE AT IR Fe B ) HARIRES -
2.4.8 real random(real a,real b, int randtype)

PLRTE B 1) randtype HIRERI 7 0k Bl a, b 2 18] FEATLELAE -
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2.4.9 void seed(real a)
W EBEIE T, YDAHEH random BRECZ HIEH

2.4.10  connect(connector 1,connector2)/ connect(output,input)

1) EHENA TR IER R R A )G
2) AEEENA B e DO NS, BGOSR AN S

2.4.11 mathlib (GREEE)

real der(), K5 ERAEL

real sin(), 1E5ZEREL;

real cos(), ZR7%PREL

real tan(), 1EVIREL;

real arccos(), /% IE5% K%L

real arcsin(), AR5 HREL

real arctan(), S YIRREL;

real sqrt(), >R J5 MR sR%L

int abs(), R8N PRI

int mod(), HURELRAEL;

real log(real a, real b), X K%L, R[FILL a AJE b HIXTEL;
real In(real a), XTECEREL, R[EILL e JE a BIXTHL.
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3 X BRI HFAR AT

3.1.1 BN

EELLJF TR continuous FREAJ X EEALMAR AT A . ELL I T RA AR HYR Y, fE
EG S S UNET AL v

3.1.2 BARLER

continuous ZKH A& L&A E L FE .

SKER O ELFE F AR (R G S import) DA AR R AMERESE Y (44
ekt extends) PHFEZN AR . dBIL import ¥ AAMEZ, i extends 4k K
RHK.

5E SR IR T continuous 2R JE M, €LFE parameter. value. port = N4
F SR 51 B 7 o Forh, parameter #343 7E X T continuous #5784 [ 1E 58 J& 14 ,
L5 NEIERE, BRI RPASES, RN EEL H A TE R P A PEAE
value #i7)5€ X T BEMAE iR AR R, WARBEEHSES, WETEAE
BWILAME, WA REEE, WA EHHTIN ERE# constant; port #7)E X T
B (g 11350 40 BB N H 3B 4, X R EA R M REIEN, —F2H
input/output /E IR E BRI E, 5 —F2X) connector ZEHISEHIL (connector
FGTE G SCHEAN )

53U /A T continuous ZKIIAT . 1% LA equation 1E AT, BT
fi F AR B DA K CH B e AE 8 S0 8 SO B der(OFF N B 7y e B R
XIS, BeAt, BEE AT LN if, for S5EE5 M AR R IR B AT
Ne HE, FEXNEINET IRRMRITEP R —MHERNARLR, AR
TRAE o

T4 H continuous ZE M —AN 58 XM :
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continuous continuousName
import out_continuousl;
import out_functionl;
import out_recordl;
import out_connectorl;
extends out_continuousl;
parameter:
datatype argnamel;
datatype argname?2;
out_recordl argname3; //SEHI4¢ 5 A K] out_record] i 44y argname3

value:
datatype varnamel;
datatype varname?2;
out_recordl varname3; /<5463 AN out _recordl 75 444 varname3

port:
input datatype argnamel;
output datatype argname?2;
out_connectorl argname3;//SE4511k 7 A\ out_connectorl i % 4 argname3
out_connectorl argname4;

equation:
out_function1();//f 1 5 A1 out_functionl P& %L
/1 3 %o A 2R - e 2 [) [ Ok SR g AT Hfik

3.1.3 A%

1E continuous ZEH, import J5 HAL I E & connector 2, function 25, record
FLL K continuous 2, HAFE N continuous KA GER T4k7K, connector 5T )5
[ port #8 BI5EHI4L, function XA T equation # HI%E &S, record KH T
HE X . extends A] H T X FHEM A4k K, 7E continuous FH, 4RKMIX R K e &
continuous K,

continuous KA A MR, — M2 continuous KIFMIFARAK, Fi—FlEA
couple R H L4 8 FH IFS2 14k
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3.1.4 ;RBIKES

IR B R GEHEAT AL

continuous Firstordersys
parameter:
real k=8;
value:
real z;
port:
input real x=0;
output real y;
equation:
der(x)=z;
y=ztk;
end;

3.2 BEk
3.2.1 BN

BHUR 72K discrete JERN B U A BT @A . BHUR TRA G AW Hy, 28
HO R B/ N T SIESEE 7 IERL, NI eI A R iR A ) 15
AU R RERE S “/N7 B, filhn, X FRE R FIF @, BEn] LUK & FH A
gt pS Tl B AR N LA, th R DLEL RN R AR AR AT A, BB AR OC A A2 B
"l

3.2.2 BARLER

discrete 2KJg ARHR S 28 dh IR TR CHEUT ) o — MM, discrete
KRR, & G SR =N k. SkIBR M REAT 2B AT 4k
AR, 8 SCE I RV S B R HE, LA S A A N tH 3w 1 state
73 SR T8 SR T IR BPIRAS A SCIRAS 18] ) e 12 4

PUR T 7~ AR RS SR 1568 discrete 113 A 25 14 S ZH R

SLER R E AT X AN FA (import) Ak (extend) #AF. Import F8ZE T
SR EEN AN R HEAT SEBIAL, extends T TX TR 4K 7K, 1E discrete 2KHh, 4k7K I

%% H e discrete 25,
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TE ST discrete ZRH B S EOHAT IR, BFESEUENYE (parameter) . {H)EM
(value) Al JEYE (port) o A parameter 55 value 5 continuous &7 KT AEAHEL,
port FAF A connector EEHZR 1 SLB1 4L, I H 75 E4E input/output A I _EBE %€ 17 event
RFREA AN . For i A s B BUE B AN B BEAT IR, HAEPIIREERZ A
JTE], N TR A BB R FE AN, ATRRAE R &, S AR R SRR & . T value
RS P B AR B W] DL SCHIRAEL, 7207 BAT AR BUR 1 HIAG1E )AL SR R AR A
WIAG1E -

R S BUR T RMA 7, DLOCHIA state 519070 WA, URRNER
AR RPRAS Z 8] (L A 1 LR L 78 25 1F - state #0901 2 AMIRSHLA K, BASREHL
#H state 5IHARSHLALVE NI, 3L end 53R . WIURIRZS FH S8 ¥ inital state JI¥I4A
WENA FHB FXRY, RS RFRE: EEREME RS EEHRESER
SN AL RS MEARE . W T I a6 7R 3, BSEUZY daodanshiti
HEFRRAS, 23309 work Fl send, HH work 2 HILERAS, BIFHCHET inital state 7l

T state E)—EORAHALAT Jy, AT — L8 5E B9 R BOR AT RO, EERE
UUE

TR Fi&

Entry i&H] T SCHENRS ZHT 75 BT AT N (R FEXR
ARSI ] R 75 BE D

Receive igh] TE SCIRASTERE 25 R SN B AT N SRS e 4

State-event i&f] TE SRS AR B e AR 8 2 I AT N DA SRS # 4

Time-event igHf] TE SCIRASFREE (0] 25 9 AT N DL SCIRZS # 4

Catch-equation iEf] € SCRASTE LR AN E AT N, R E X

N2 H discrete 2R — 8 SRR -
discrete DiscreteName
import out discretel;

extends out_discretel;
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parameter:
datatype argnamel;
out_ discretel argname?2; //SE14k 5 A [ out_recordl iy 44y argname2
value:
datatype varnamel;

out_ discretel varname2; /<514 F A\ [¥) out_recordl iy 444 varname2
port:

event input datatype argnamel;

event output datatype argname?2;
state:
initial state StateNamel
when entry() then
statehold(infinite);
end;
when receive(ReceiveEventl) then
transition(StateName2);
end;
end;
state StateName2
when entry() then
statehold(0);
end;
when timeover() then
transition(StateName1l);
out:
send(port1,value);
end;
end;
end;

323 EERS

EERE AR LUE AR ARS8 o RS . R AR AT g SR LE fij 5
IREH LN 75 BEEE T

SEWREFRIN HfEA — MRS TR IR, AR 2 SRS BHEE .

1. BEIREE AT Xt € CAEE WIS & FIFEA G W, BERE L
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T receive 7], IR ERENE I PTAIRESHT Be il A %15 A7) 407 Y
AR StateNamel Jrzw, H N AT T 448K StateName2, B R StateName2
W BA E X receive 1 ), {H2 24 4b T StateName2 R &5 I, 41 R 45 Ui £
ReceiveEventl, £k 7F StateNamel P 5E S receive T4, [, &&IR
S HE SCHAT N WUERAE L B HPIRZS TR B e 3, R4 LA IR S € Ly
. 40 StateName3 JRZ&H £l 5T receive (ReceiveEventl) iX—47 NiE4T T E5E X,
Az E AR BT, DL StateName3 HH & Xt

state StateNamel
when entry() then
statehold(infinite);
end;
when receive(ReceiveEventl) then
transition(StateName4);
end;
initial state StateName2
when entry() then
statehold(0);
end;
when timeover() then
transition(StateName1);
out
send(portl,value);
end;
end;
state StateName3
when entry() then
statehold(0);
end;
when receive(ReceiveEventl) then
transition(StateName5);
end;
end;

end;
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3.2.4 A%

3.2.4.1 entry &4

BE R EAE state FHERREE NI 7 ZEHAT AT N SR AT N RIS Fr 8t
6], {H] statehold TEA)5E X, #EIERMIIE, RAE entry T55] oA B RREEIN ] BOR E X
entry i A) PR BRINRREEI ) infinite (JEFR) o 7E entry ifi5) T, RERZIAAIN if 55
MRI&TE ] 0 bSO B O A B SRR -

when entry() then
statehold(infinite);
end;

2R IR R EE I 8] DY TE PR A, RIS I Ta] 42 il MUR 25 AU e A2 ANk B8 AT 1 0L
BEIRZS A AN 5 22 Dh feiz AT A A A AR SRl . (AR > — ARLFA L timeover 15
@ESY
3.2.4.2  receive iBf]

Receive 1B A AR, HAZOIEA] receive i& S T MR IR B % F 4
TN . Receive THA]H A VR — DB EZANSH, B A S ECER LI I 38
AR BN

MRS 2 HESBORE R, M transition i 7] R IRES K,
transition i f) {1 S HUL AU State B E LI Z ARG T B —A>,  HARSFTLLSLBLE
g3k, BERTEASCELN—MIRGESHAZ BB 2. IEIEA]LL end 45K

0 b SCER A R RS TR A B SCAR R 7

when receive(ReceiveEventl) then

transition(StateName2);
end;
IR RIS FE B2 UL B ReceiveEventl A1 f5, 7Eia B 5181 transition THH) 58 H
AR M) StateName2 ARSI FE IS 72

3.2.4.3 state event 1 time event j&f]
LEP S 5 8 X TIRESE LI BN MO, BT BUR SR B ST 5l 2 i)
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EESAT NI a] PR A R BRI o

State—event ] — M T Al catch-equation i) —ifd i, RUNTE @ PR,
RS B AEBENCIRES Ja #OR R A, B BUE SCIRES F AR Z se b o 1
catch-equation R DLIRAEIR A HFEE I 18] A A5 RE 9 6 Al (0 84T O, RIVAEARASFF 2
(8] YIRS AL EAE T RE BRI E LR r i 2 AT AR, — HLi AL State—event TEA] BT
PR, BT Al RS AT

Time—event W HJE X I DEVS 3t (¥ N A1, BN 2PIRESAE entry AT E L
WESFFEERS (R 25K, KA R, I RIS timeover Eor.

AE BT, A VAN o 248 E AT S ZEPTBAI % 10 out
WSy, TLASE SCHIHE, S0t BURE RIS FEHD send G140 Send B MCRORN th B K
i, send REUEIEPIANZHL, B D SOV R o 1, 58 NS H0 s 2
F A .

when timeover() then

transition(StateName1l);
out:

send(port1,value);
end;

I BRE 7 R s RS 2T entry HE KIS ] (FEARGIF Y 0) Ja, #HAT
transition 5 HIFPREREF, BIH send IREH B ZE StateNamel IRE. [FIFKE value
a2 % %t I portl.

[FIRE, e n] DU SRR RR SRR, T B Z 41

when h <10 then //x S V.

transition (state2);
out
send (port 1,value); //port1 X

end;

)

BERBIR R 2 h<l0 WFEATIREFR, I-H value {H 4 H 3 portl.
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3.2.4.4 for—equation

for JrAE T2 OB TT RS, BVECH IR U ST 2 I TR . i for TR AR &
HIVEHE X for JTREEHRIREL, AT EIT R H N, for JIRERIE AR 2ot H oy
(EEEN:Rv @

for iin 1:10 loop

end;

ULRBIEDAAE & i i 1 AR 10 FEATTEIR.
3.2.4.5 if-equation

if HRH—AIf T HTFA else if FAILLK 0 ANEEE 1A else THIMIA, H
H1 expression WAREWS AL bool KB, EMFE LIRS, MKIKPEAL if Al else if
HIRIT SRR, WA — AR A B NEFEZ R T equation BEATMES, A0, 41
fP1E else TAJHRIMLEEE else THAJHL T equation BEATARSL, WIRAAEAEN AW &5 54,
APATAEAT equation.

bR 1 B FAEZ AN, DN T RIEE A A T T AR ECE 2 B e AR, Wiy T
RE R — 2 R PR, /F if-equation HISAN AL & I T FE RO B A 0 — 3K

if expression then
else if expression2 then

end;

3.2.5 BRI

IR AR X 15 F @ RE

discrete LiquidSource

parameter:

real flowLevel = 0.02;
port:

event output real qOut;
state:

initial state init

when entry() then
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statehold(0);

end;

when timeover() then

transition(pass);

out:

send(qOut,flowLevel);

end;
end;
state pass

when entry() then
statehold(150);

end;

when timeover() then

transition(idle);

out:

send(qOut,3*flowLevel);

end;
end;
state idle

when entry() then
statehold(infinity);

end;
end;
end;

= NS
3.3.1 &N
agent J57E H Kk
¥4 Al action B4
bR BRI R A S B AR %58 4)
1 B TR 2% k461 .

agent A4

R L b

(AL ISR

E A UN TR
H¥. definition #% H RWIEZE AR = 1IHE,

—fHE, agent 252 definition

LA

P5Eks action #B2» HERIEMITH AT, BLA R E R e
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definition 353

action %4y

—

agent agent _name
parameter:
W . KL i )
value:
NRE T 1 A
plan plan_namel
M FAE H1— 2 5) F2 e 119 7 GE 117 %771

end;

action:
if conditionl :

run( plan_namel)

N EBEAIIT N : ] —HE TG AT 1277

- JEZ LT

end;

3.3.2 EARLEH

BRI (B agent RALRL, Horp agent W 2882 9 B AR I E SRy

BPAR R, MRE. STHRIAE S, T action A TH R 1 A DA B il 4 RE AR A A

RIS o BEAS agent ZEAH T AR 7 A H]

l4n.

agent agent_example:
value:

-

H
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3.3.3 BE

BARR R REAA LB iz 4777 NS devs R FRAUMARS SR 07 Hods — B, &

RN agent HE,

i

(IpE
import BaseAgent;

agent basel = BaseAgent.baseagent("basel", [50, 0, 10], "imissilel"); // SEHI4L Tk

IR A BAT s B A R R (B REAR, i TR AR RE AR 44 T AE AR 2 e —

T AR, R, TR
BRI RSB S E AL parameter f£ N

agent agent 1
parameter real b; // SEBI1L S 4L
end

B R S e Bl T A
run K7NIERE plan WPATIT, BT RIBATEE
il an .

agent agentname:

action:
run(interaction_with_env,interaction with center,interaction with imissile)
end;

LT T E SOH B S WA AR S ik, ai R g IR N, ok

HifE from, KIiEZHE to, JHE MW content, MY protocol.

l4n.
planpl 1

99,90

message msg = [from="a", to="b”,content="hello", protocol="inform"];
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end;

RIEHBRBE, — ¥, % 7 B RSP IEEAERE, —BEAEUHN
FK—MHBMOE BT E KR R AR 5 B
plan pl 1

message msg = [from="a", to="b”,content="hello", protocol="inform"];
send(msg);

end;

HE B BA NS receive I, BB AL THADIRE, APATH AL A E 2 S
INEZIp

ALK BB HER agt. mailbox MVHE N, 42 H0H B I BARTM N BT AR
fE o EEAE BN T 25 B RE AR N S AT s | AN /5 28 BIAE B
receive O SEMHTH B AIA A, EIEEAETE L, K5 B message R s BEAT i

plan pl 1
message msg = receive();
end;

receive IE A ARG B A S AT5E K, £ agent —HEAWRIHELE, W
receive IES—HATHERE, BHREHEHEN agt. mailbox.

plan 7E_ 2 CARELL— DR E, AN S H S5 2R EKRIE], send il receive
JE ARl plan BEHHAT IR .
4 :

plan interaction with center:
value:
message msg2 = [];
message msg3 = []
map<string, list<float>> content = {};
action:
msg2 = ...
send(msg2);
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msg3 content = receive();
end;

3.4 BEE
3.4.1 BN

MERE XBFH—NEERR, R XIEE LI B S RGN C
B MO RAE X385 TR IR YU ST, ERRE MY, AURERS
ERAMF U (AT HUEAD , REVSIERRANRI U, R R B (A L RE
ML, 2 XIES SR BE R ARG R S AN EZER T,

3.4.2 BARLER

W& R LLREE Y couple ZEdil. W& 2RAUFE LA« SR IR 70 EEET 05 =0 .

S AR NP (S50 BT import) DA R Ak AR AT A (45 0 R B
extends) PB4 % . Extends #4732 H BEE couple 2, import &R 4 75 2 5 A4k
i, DMEAR R SLfitl . Jm et TR A S E g AT fiid, 3B 3 T ANE
TARA B B ERR R AT REIE, IR T B PN I 1 2 8] B )R

3.4.3 BE

JE M7 fLFE parameter. port. part =M% . Parameter K78 couple 2K [EH &
P, AEE. Port 7~ couple 253 1. Part #4r #F~ couple L& 1 T, HAR
4 continuous. discrete. couple 5L HI4L .

HEFEER 7 LA connection K44, WHTLL connect B IER &M . connect
HEREI P I R 1 B ) R MR 3, A ARy R, (HR R EE I BUE R FL
WA LAY connector K. LR IR R A JT 1A, I connect JEFE 5 i 1R 7R 5 —
A 1 17 26 A 1A A%

B R, S \T connector. continuous. discrete. couple PUMERY, JH-4kK T
couple_1. part 75, X continuous_1 55 discrete ZKiFATSLHI4L . port B4y, FIH T

A K] connector_1 & X H 2. HJ4i . connection #43, ¥ name_2 Y p %fi 15 name_3 [
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032 1

n i I AHIE (A name_2 119 p % 3] name_3 [ n %5 1), % name_2 1) n %5 1 548 couple

AU name_1 S A,

J+H, H7F name_1 N connector 3

Ui 1372 connector 2K,

ZNEAMETIRE

couple Model_1

import connector_1;
import continuous_1;
import discrete_1;
import couple_1;

extends couple_1;

parameter:

real a=1;

port:

connector_1 name_1;

part:
continuous_1 name_2(am=a);
discrete_1 name_3;

connection:

connect(name_2.p,name_3.n);

connect(name_2.n,name_1);
end;

3.4.4 ZERE OKFEEED

couple topmodel
import Tank;
import LiquidSourse;
import PlcontinuousController;
part:
Tank tp;
LiquidSource Is;
PIcontinuousController pc;
connection:
connect(ls.qOut,tp.qln);
connect(tp.tSensor,pc.qin);
end;

, A PAHEIN name_2 1) p
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3.5 EERESE
3.5.1 @y

R IGE SO L B K —FhE, connector 72— FiHib AR AL SR A A5
55 . connector 1 EE XTI R GE NI AR AR @A . AR R B AT IR X 70 1R
AR WEREHHLE. —HH connector SRR AN 2 (B A 145 &
B SCECE RS RE R EH, B, AR, AAEZANET 0.

3.5.2 BARLER

AR DAY connector 4. A AL value — M43 value #4r Al L& £
MAFEEIE R R, —REEE T, SRS A A R e AR R R, Fr
i F B E 25T real. TN HIZE H connector 2 58 SRR -

connector connectorname
value:

real varnamel;

flow real varname2;
end;

3.53 A%

connector 2K H BE# continuous 255 discrete 251/ . SEBI4L & 76 F EAK KT port

4y BT 5E s
3.5.4 RHIKED

N E ST LB A IR

connector PositivePin
value:

real v;

flow real 1;
end;
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3.6 IEFEE
3.6.1 &1y

WK X B F T REGHI RN K, WxBTUEH O R, HT B E
2R B L o

3.6.2 BARLER

C B UL T record Fi8. RALE value — P EB%) - value #8720 7] LLEL & 2 AN AN E)
BRI E, HTREAERMEIESN . BAARRRE AR
record RecordName
value:

//declarations for record variables

end;
3.6.3 3% (record By K 25)

BUE, IATCLREE T U0 % X —A> record 287, RS 1% e[ 61 £ record K74 NE ?
IR BATVE R H— A&, BTN EEE T record 288, R HIA S 08—
/> record ARSI, 1y HLIRAIE R LAIEIEAB OB A 4R € record KL AR RAA, ildn:

parameter Vector v(x=1.0, y=2.0, z=0.0);

(RS ALR, FRATTAT BEA AN — A record AU A —ANVE & (Flan, 7E%
BT, 1EASHUE S RBEEE B STRe D) o XA record BALE X,
#ex HENE RS record B AAFR TG AAH I I BREL 44 o XA BREFRN “IESRAIE R .
O AIE BR N5 record 2B P9 E SAHULAC AR &, 3R [5]— A record 252 S
FTLA, 7E B3R Vector & S, FATH AT LIS 10 SR A4 i R B0 4R 4k parameter 5,
LNV

parameter Vector v = Vector(x=1.0, y=2.0, z=0.0);

FEXFMEOL T, A5 v {E @ RIE S Vector(x=1.0, y=2.0, z=0.0) i F it A4 12 bR
BT R AE -



X XLanguage XIESEERME 3.0 535 T

3.6.4 TRBKES

record Vector
value:
real x;
real y;
real z;
end;

3.7 eRE
3.7.1 BN

BRI AT AT A FR VR RO B I, A I e a0 E B0 A TR IR A HT R 4
HI BB T IR

3.7.2 EARLEH

PREELLCHE T function G40 B8 kiln . E Lo AT . SREMIE 1
SNHISNE R EL . 2 S EFE port 5 value PRANEESY, port FFE ST BR B H NS H -
B AZSHL IR B E AE port 1, Fay NS LLIR %2 7] input BEAT AR, iR [B{E LA
output FEAT B . 4T A LASCHE T action 5|40, action #B43A] DL T ik N 2
[H] 1) 2R AR

FIE EARPTATEL, TS R E SRR

function functionname

import out_functionnamel;

import out_functionname?2;

s /1N IR B AL

port:

input inputtype argnamel ;

input inputtype argname?;
output outputtype argnamel;

value:
vartype varnamel ;
vartypr varname?2;

s/ ) AL
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action:
By PN TP

end;

3.7.3 B&

PR AT PL#E continuous. discrete function Z81H F o A IR, 75 B4 L #FHET import
TN

3.7.4 TRBHKES

R A3 B R B AT R
function fal :
port:
input real x;
input real al;
input real deltal;
output real y;
action:
if abs(x) > deltal then :
y = (abs(x)) " al * sgn(x);
else :
y =x/( deltal ~ (1 - al));
end;

3.8 f&EHRAE
3.8.1 BN

BRBSEAE X 15 5 A Tl DS R R BA R DR 2ROk 2 1 0 R R [ ik
DR o BEPRIEAE] TS, MR RENG A 5 07 FUN R AR SRR, AR 2> AN

3.8.2 BARLEH

BEHIE LASCHE 7 block Gi8. 085 kil & XE7r 17N Kilhfiid 7%
NIAMBERE . 8 S/ 646 port &5 value B4y, port HH5E T BREL I N -
BRI S oy tH AR AE port o, HaI NS HLLAIRSE 7] input BEAT AW, Ht Bl output
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BEATFE B AT RS> LR BT action 5140, action #B73 FJ LA T+ Hfid i A H 2 1] 1) 5%
£ PLRCE SCH 05 BN TR A R A o

I8 EIRPTA RO, T H R HEEE SRR

block blockname

import out_functionnamel;

import out_functionname2;

s /[N RIS A R A

port:

input inputtype argnamel ;

input inputtype argname?2;

output outputtype argnamel;

value:

vartype varnamel ;
vartypr varname?2;
s/ ] AR B

action:
/R N B R AR

end;
3.8.3 F%

BB AT AE 2 5 3] couple FRINFYEE AR, I8 I PR SR OC A0 A€ IRE R S B
X472 1l o 2 25 2 A R 1) S AR ) Lo

3.8.4 RIKED

N R AN BERR BT AR
block differential:

port:
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input real x;
output real y;
action:

y = der(x);

end;

3.9 X iIBE XINERSCEHRISAN
3.9.1 BN

TEF NI SRS, 75 B FHAMBE SR, AR H A LT = MR i A
RS N7 DLL R ERAL . FMU BAFD Julia B4,

3.9.2 BEARIBE

ARG\ BB B B 2 external (), %R N BETE RBCE T BT, HAR T
BT o BRECSHE P Sk 23 A0 T8 1) R 45— . 7E 58 SGH 7 ) port 75 22 [F) /M5
NI B N S B0 B, A0 RSB 3N BRI S 00 8L 7 v B AR R AR B, 7
value #53 H15E L (A28 & . 7E action H54) AJ I F external BRI SMEESCAFEAT N,
external BRI — AN SHAR RS NBSCHRIZRE, W1 Julia. J5EESHUKIEAN R R AL
TR SE SC, 40 Julica SCHFHY SN R 7 ZAN S Julia SCHROAFEAL BRI AT o 75 ZE R
& —ARE LB AME AN BAMB SN ARSI R, I
STz, RAE S SN T 200 X 8 S RO R O SR AT
1T H.

B FRFTE RO, RIS HAME R TS R -

function externanlFunctionName

>

import out_functionnamel;
import out_functionname?;
SRS NP 97 E 4

port:
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input inputtype argnamel ;
input inputtype argname?;
output outputtype argnamel;
e/ BRI A1 o AR i N Sy ) S RO AT X
value:
vartype varnamel ;
vartypr varname?2;
s/ B AR B
action:
/1R SO R A%
external ("Julia","//SCAFHAE");// 3N Julia SO
//external ("DLL","dIl 7 BH=","//DLL 4w 3 Fr 5 lib Hulik","//DLL SCHAEAE AL E" ),
/%N DLL CHF
/lexternal ("FMU","//SCAEHI3E" "FMU SCHEZ R/ 5N FMU S

end;
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4 XIBEFEENTERE

4.1 X 1|:| = ﬁﬂﬁzﬂ_t

IR HE S

stored definition ::=['within' name";'] {['final"] class_definition}

11358 X

class_definition ::=(‘encapsuate')? class prefixes class_specifier

ESES

class prefixes ::= ['partial'] ('class'|'continuous'|'discrete’|'agent’|'couple’|'connector’|

'enum'|'record'|'function')
/IZRE ) 5E X
class_specifier ::= (IDENT definition_section {composition} 'end')|
enumeration_definition
NI SR 7y
composition ::= connection_section | stm_section | equation_section |act_section
/7€ R
definition_section ::={(import_clause
| extends_clause
| class_definition
| parameter component_clause)'’;'}
{port_section
|part_section
[value section
I[plan_definition}
BRIy
connection_section ::= 'connection:'{connect clause';'}

RS HLEE 7>
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stm_section ::='state:' {state definition}
/175 REER Y
equation_section ::='equation:' {equation ';'}
I ENHR 73
act_section ::='action:' {statement';'}
/AR 53
part_section ::='part:'{component_clause';'}
IMEAE B )
value section ::= 'value:'{component clause';'}
/13 11 358 53
port_section ::= "port:'{port component clause}
/13 1V 2 A 7 B
port_component clause
: (port_prefix)? type specifier component list';'
//%5 1 HT 48
port_prefix ::='input' ['output|'event"input' |'event"output’
/1l e X
plan_definition ::='plan' IDENT definition_section act_section 'end";'
IR 5E
state_definition ::="initial' 'state' IDENT (state statement| state definition)* 'end";'
I'state' IDENT (state_statement| state definition)* 'end";'
I'state’ IDENT  catch clause ((when_receive clause';')|(when_statement';'))*
'end";'
IHRZAT NI
state statement ::= (when_entry clause
| when_receive clause

| when _goto _out_clause)';'

/PR ZS TR S 18] 78 SRR
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statehold_clause ::= 'statehold' '('expression')’
IETHREHATIT N
when_goto out clause ::= 'when'timeover clouse'then'

{statement ";'}

[out with satement]

'end’
/5 AT
out with satement ::='out' (statement ';')*
/R BAATAT N
when_receive clause ::='when' receive clause 'then'{statement ';'}

[out with satement]
'end'

HIENREPATIT N
when_entry clause ::='when"entry' 'then' statehold clause ';' {statement';'} 'end'
IPRZS A 7 R R U ik
catch_clause ::=

'catch' {simple_ statement';'}

'equation' {equation';'} 'end";'
/MR E X
enumeration_definition ::= IDENT'{'enum_list'}'
NI
enum_list ::=IDENT { ' IDENT }
1178 B A AR 7 X
component_clause ::=['replaceable'] type prefix type specifier component list
/ITCER AR
component_list ::= component_declaration {','component declaration}
/ITEER W

component_declaration ::= IDENT [array subscripts] [modification]
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/1S BIAAS =
modification ::= class_modification

| '="initializer
IRk X
initializer ::= array_literal

| expression
112E S ALF 22
class_modification ::='(' [argument list] ")’
B3
argument_list ::= argument {',' argument}
e % ClES
argument ::= (name [modification])expression
//import {1
import_clause ::="import' (IDENT '=' name | name ('." ("*'|'{' import_list'}'))?)
//import 51|58
import _list ::= IDENT {',' IDENT}
W
extends_clause ::='extends' type specifier [class modification]
/125507 W R
parameter _component_clause ::= 'parameter' type specifier component list
IE St
type prefix ::=['flow'] [is_discrete | is_constant]
115 B R &
is_discrete ::= 'discrete’
/TS H &
is_constant ::= 'constant'
1173 FN

receive_clause ::= 'receive('component_reference')’
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| 'receive('expression{','expression}")’
IR BTN
send clause ::='send"('[component_reference ','expression]')'
I'send"('component reference','component reference')’
JPRAS FR LI 8] 45 AR
timeover_clouse ::= 'timeover"(")'
/RN
connect_clause ::='connect' '(' component_reference ',' component_reference ')’
1177 T8 X
equation ::= simple_equation
| if equation
| for_equation
| when_receive equation
| when_equation
1155 TR
simple_equation ::= expression '=" expression
/Af 712
if equation ::="if' expression 'then' {equation';' } {elseif equation} [else equation]
'end'
/lelseif 77 FE
elseif equation ::='elseif' expression 'then' {equation';' }
/lelse T F%
else_equation ::="else' {equation ;' }
//for J7 12
for equation ::='"for' for_index 'loop' {equation';'} ‘'end'
//for THEA S
for_index ::= IDENT ['in' expression ]
//when 75 F£
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when_equation ::= 'when' expression 'then' {equation ;' } [out with equation]
{elsewhen_equation} 'end'
/% 75
out_with_equation ::="out' {equation ';'}
//when 75 £
elsewhen_equation ::="elsewhen' expression 'then'  {equation ';'}
[out with equation]
//when receive 7 £
when_receive equation ::='when' receive clause 'then'{equation ';'}
[out with equation]
'end'
I RS IA T ) E X
statement ::= send_clause
| simple statement
| function_call
| break statement
| continue statement
| return_statement
| if statement
| for_statement
| while statement
| when_statement
| statehold clause
| run_statement
| agentover statement
| transition_clause
/IR 5

simple_statement ::= component_reference '=' expression
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| '(‘output_expression_list')' '=' function_call
//brake )
break statement ::= 'break’
//continue &)
continue_statement ::= 'continue’'
/REAT A
run_statement ::= 'run"('‘component_reference {','component reference}')'
/1 REARATT FL A5 RAE A
agentover_ statement ::='agentover'
/1 [ )
return_statement ::= 'return’
/fif T4

if statement n= if expression 'then' {statement '

{elseif statement} [else statement] ‘'end'

'.l}
>

/felseif 4]

elseif statement ::='elseif' expression 'then' {statement';'}

/lelse TEH)

else_statement ::= 'else'{statement ';'}

//for 1EH]

for statement ::='for' for_index 'loop' {statement';'} 'end'
/Iwhile &4

while statement ::= 'while' expression 'loop'  {statement';'} 'end'
//when 1EH]

when_statement = 'when' expression 'then' {statement
{elsewhen_statement} 'end'

//elsewhen %]

elsewhen_statement ::= 'elsewhen' expression 'then' {statement ';'}

//transition 15 %)
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transition_clause ::= 'transition' '(IDENT")'
113K AP E X
expression ::= logical expression
|colon_literal
[receive clause
colon_literal ::= logical expression "' logical expression
| logical expression "' logical expression "' logical expression
logical expression ::=logical term ['or' logical expression]
logical term ::=logical factor('and' logical term)?
logical factor ::=['not'] relation
relation ::= arithmetic_expression [relational operator arithmetic expression]
relational operator ::= '<|'<='|>'|>="|'=="|I=
arithmetic_expression ::= add_operator arithmetic_expression
| term [add_operator arithmetic_expression]
add operator ::="+'|-'|'.+'| .-
term ::= factor [mul operator term]
mul_operator ::="*"|"/"|"*"| /'
factor::= primary [index_operator primary]
index_operator ::=""" | "N
/13K BRI T ER E X
primary ::= bracket exp
| interger_literal
| real_literal
| bool literal
| string_literal
| list_literal
| map_literal

| component_reference
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| component_inistant
| function_call
| '(' output_expression_list ')’
| array literal
| infinite _clause
/15 2RIE A
bracket exp ::='('expression')’
/138 & A4 K
name := IDENT {''IDENT}
/1TE 53 RATE
infinite clause ::= "infinite’'
e =it
type_specifier ::=[""] name
[list_type
|map_type
IIHRISH
list_type ::="list<'type_specifier"'
//map Y
map_type ::="map<'type_specifier','type specifier™'
/AR
array_literal ::='[' array arguments ']’
R e SN
string_literal ::= STRING
//SEHRTE T
real_literal ::= UNSIGNED NUMBER | NUMBER
/LR L
interger_literal ::= UNSIGNED INTEGER
//bool FKIAF
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bool literal ::="true'|'false’

IANRFIEN

list_literal ::= empty_args|('{'list_args'}")
AR TR RIE

list_args ::= expression(','expression)*
//map FIEZ

map_literal ::= empty args|('{'map args{','map args}'}')
//map JCZ L

map_args ::="{'expression':'expression'}’
/15 R A map ZFRIEA

empty_args ::="{"}'

//eR O 2k 5

function_call ::= (component_reference | 'der'|'pre' ) function_call args

/13 &5

component_reference ::=["'] component reference args

/1285 TeR

component_reference args ::= IDENT [array subscripts]['.'component reference args]

/PR e ER

function call args ::='(' [function_arguments] ')’
kAL DI
function_arguments ::= expression {', expression}

| named_arguments
I TR
array arguments ::= expression {',’ expression}
IAFRTT R AR
named arguments ::= named argument {',’ named argument}
I VIveN

named argument ::= IDENT '=' expression
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/R HOR [BHE A1 3R

output_expression_list ::= [expression] {',' (expression)? }
/PR R

array_subscripts ::="[' subscript {',' subscript} ''

/A5

subscript ::= select_all | expression

select all ::=""

/1A TEER E X

HIFRVARTRE X

IDENT ::= NONDIGIT { DIGITINONDIGIT}

/15 BETEERE X

NONDIGIT ::="a'..'z'A"..'"Z"|' '

/TR =

UNSIGNED INTEGER ::=DIGIT {DIGIT}

PR

UNSIGNED NUMBER ::= UNSIGNED INTEGER EXP | UNSIGNED INTEGER "'
DIGIT {DIGIT} EXP?

AT 5 HUE X

NUMBER ::= UNSIGNED INTEGER EXP

| UNSIGNED INTEGER "' DIGIT{DIGIT} EXP?

U754 5 X

DIGIT ::="0"'1"]'2"'3"'4"'5"'6"|'7"|'8"|'9"

/e HNIEHITREE X

EXP::=(E'|'e") [+'|'-'] UNSIGNED INTEGER ;

/175 B E X

STRING ::="" {EscapeSequence | ~("\'/""") } "

EscapeSequence ::="\\' ('b"['t'|'n|'f'|'r'|"\""['\"|'\\')
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JRERE E XL
COMMENT ::= '/*' #7 %/

COMMENT1 = "//' *? "n'
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5 X'h:ll:l. Z*EI- \fﬂ

5.1 F;KE
5.1.1 B&Y

BT PRI G LR R G TR B ™ i o XA RS firf 7 VA A o B
TICFHITR R BRI 2 A B B IR B AR T e e tE#ok, gl
AR RIE AR B ML T SO IIARDIREVERT K . AR 10, 23R4T 75 B BRI EE K, PAR
EATE HAMB AT R Z B SRR, Ha] LA R KR

HF B 7 2R BN TR B R o A i T2 I T 3R K TR ER PRI, 35K eI
A e

5.1.2 fETRIZFKE

[ B AR R R T I, AR B — R oG R, MREE TR A IXEh B EATTA 75K
LA 7 AL 7 SR 0 AT BRERVE A2 B3 5wk RT3l IRAT R B A R R I, 1E
XITAF AT I T8) i R AR LK 2R

513 MaEtEXE

A 2 A S AR BEAN T H A0 75 5RO BB X /e SR 507, R 384T0 H T R B 5 5K 32
3 BUEAT o FIZE A SCHE RS IRAT S — DML, fEXFRZ AT Jude i <<stakeholder>>.
HARIE Ak

<<stakeholder>>
stakeholder_name

5.1.4 HEFTEXE

FAEH G AR R E AR BEATH X TR A TTT7, 2BEANTEIFRAEATE . JiF
FIZ5AH S AR IRAFE — N, 1E4FRZ ATA st B <<responsible_stakeholder>>,



X XLanguage XIESEERME 3.0 553 T

HARIE Ak

<<responsible stakeholder>>
Responsible stakeholder_name

5.1.5 EKiE

FORIEAREEBATH TR, "R E 7 A ol 75 SRV oS, Kk
PIFRIRTT R —ANETE, LT st <<source>>.

HARE AR

<<source>>
Source_name

5.1.6 FIFEHHXEFEK (stakeholder needs)

R A TR AR IRFF R — AT, fEARRZ AT e M <<need>>. FiHKH
FRA 4 NMEME: id. source. stakeholder. text, X PUFfJ&E AR string. o,
id RN ZT RIS source T R RAUKIF L stakeholder R4 H 7 SR IFI R 2 4H 3 |
text —fIE HARE T R TR BAR AN CRI R AH G 7R SR WA BAAR A0 .

<<Need>>
Need name

Id

id = "text string";

Source
source = " text string ";

Stakeholder
stakeholder = "text string";

text
text = "text string”;

51.6.1 XA&RH

need Need name:
Id : “text string”; 4w 5

Source: “text string”; 7 2K [ KR
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Stakeholder: “text string”; & H 7 R [ F] 25 41 o< &
Text: “textstring”; 7 KA EARFE R L MN, YT Fra rIR @A eE)

end;
5.1.7 &3k (requirement, A]LAIGIERY)

FORMARRVE R — AN EE, FEARZ TR e <<requirement>>. KA 7 M@
id. responsible stakeholder. priority-. type. level. role. text, iX PO} &P ({2 AU 2 string.
Hr, id RRNZT KM YRS responsible stakeholder F7x 75 K ERAT 157 /7 type 1R
ORI (—REFED R TR R AIED R TR K, AEThRE 5 SR v 4 70 AL RE 7 K
Bt R, BREEFR. BRI R | level BRTRIZESR (—BEFERGLT R
AR FRD | role fREEM ) MDAO MR M (—REFFRIMEE. Bt BEUR.
MINSEL A0, HIRAS) text — MBI [ AAE S IR TR EAR AL GRS AR 2
TR, FTROMRAHLHRERD

HARE A

<<requirement>>
Requirement Name

Id
id = "text string";

Responsible stakeholder
responsible stakeholder=" text string "

Priority
priority = High/Medium|Low;

Type

type = Functional[Nonfunctional|Performance|Design(constraint)|[Environmental|Suitability:

Level
level = System requirement/Component requirement:

MDAO_Role
role = Design variable|Design variable bound|Input parameter|Contraint/Objevtive;
Text

Functional: "The shall [exhibit] FUNCTION [while in i3
Performance: "The shall FUNCTION with PEI [and upon
EVENT TRIGGER] while in "
Design: "The shall [exhibit] DESIGN CONSTRAINTS [in accordance with

while in i
Environmental: " The shall [exhibit] CHARACTERISTIC during/after exposure to|

[for 1
Suitability: "The shall exhibit CHARACTERISTIC with while

[for ]
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= Functional requirements: define what functions need to be performed to accomplish the objectives [22]

Pattern: The SYSTEM shall [exhibit] FUNCTION [while in 1
Example: “The aircraft shall provide propulsive power [ 1"
= Performance requirements: define how well the system needs to perform the functions [22]
Pattern: The SYSTEM shall FUNCTION with PERFORMANCE [and TIMING upon ]
while in

”

Example: “The aircraft shall fly at min Mach 0.8
= Design constraint requirements: limit the options open to a designer of a solution by imposing immovable
boundaries and limits [27]
Pattern: The SYSTEM shall [exhibit] DESIGN CONSTRAINTS [in accordance with PERFORMANCE while
in
Example: “The aircraft shall have technologies with maturity TRL 9”
= Environmental requirements: define which characteristics the system should exhibit when exposed in specific

environments (e.g. acoustic/thermal loads, atmospheric conditions) [27]
Pattern: The SYSTEM shall [exhibit] CHARACTERISTIC during/after exposure to ENVIRONMENT [for

]

Example: “The aircraft shall be maneuverable during exposure to ice conditions [for 17

= Suitability requirements: include a number of the “-ilities” in requirements to include, e.g. transportability,
survivability, flexibility, portability, reusability, reliability, maintainability, and security [27]
Pattern: The SYSTEM shall exhibit CHARACTERISTIC with PERFORMANCE while [for
]

Example: “The aircraft shall exhibit a steady gradient of climb of minimum 2.4% while

33

51.7.1  XARxH

requirement Requirement_name:

Id : “text string”; %W

Responsible stakeholder: “text string”; 1 77 LI B IAT 1% 75 2R ) 25 AH o2 &

Priority: HighMedium|Low; 75 =K A5G4k

Type:Functional|Nonfunctional|Performance|Design(constraint) Environmental|Suitabilit
y; T oREEARSEAL: DhREHRRMARTHRER K (EUHE: PERER K. Bit@K. MBI K.
SR ERERT D)

Level: System requirement|Component requirement; 7 K ZZ%: R i KA AT
975K

Role: Design variable|Design variable bound|Input parameter|Contraint|Objevtive; [f] [7]
MDAO MR ffte: AR, BIPERILA . MAZH. 2K, 3R

Text:

Functional: "The SYSTEM shall [exhibit] FUNCTION [while in CONDITION]"

Performance: "The SYSTEM shall FUNCTION with PERFORMANCE [and TIMING upon EVENT TRIGGER] while

in CONDITION "
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Design: "The SYSTEM shall [exhibit] DESIGN CONSTRAINTS [in accordance with PERFORMANCE while in CONDITION]"

Environmental: " The SYSTEM shall [exhibit] CHARACTERISTIC during/after exposure to ENVIRONMENT [for EXPOSURE
DURATION]

Suitability: "The SYSTEM shall exhibit CHARACTERISTIC with PERFORMANCE while CONDITION [for CONDITION

DURATION]"

end;

51.8 KX AR

TER G APl sk R RARE o 2R, /5 SRAN AR o 38 Ha i 58 50 5 R
B EEBEREY, —RUTRSf M TMT R R RIE, B, 5. B8, WRE.
AR, GRS R AR, WU

XEESCRTE R B P SL T TR AT IR EENE, IXTE RS TARAH L P — M — i
FEFT Ko SR, MSEEHAR, FERY rhid X 265 22 AT DLLEURAE T A T A H 3l A s
RATERERVE, HAEFRRAAARER, AT B3 NI T . XLLThRES T4 K EN
), TR > BB e O AR 54

i RRUE T I — B 7 AL LT SRV SO, SRR R A TR SRR IR . B in
T

<<source>>
Source name

1
<<source of>>

\"
<<need>>
Need name

i R AR P A A 2 A ST S, S HY Q2R iR 5 JUG 75 SR ELEAH SR A 2 AH 5
Ho HAEEAUh.
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<<stakeholder>>
Stakeholder name

<<presenter of>>

\'
<<need>>
Need name

i SRAE BT A O A A N AT T ST R 2 A e . B AR (N T

<<responsible stakeholder>>
Responsibler_stakeholder name

1
1
1
1
1
1
<<responsible of>>
1
1
1
1
\¢,

<<requirement>>
requirement name

51.8 188XA

TR BAEA SRR, MIFERITVEEH MR —Bis -l g hn iR oR
TR ZFMEE KR

HAATE a0
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<<requirement>>
requirement_name1

<<requirement>> <<requirement>>
requirement_name2 requirement_name2

KR RoR iR 1 A& /K 2 MK 3.
5.1.8. 2 REFXFH
IEEAL T, REFR AR —MIKBIR R IRERCRZ R R R BERERIET —
FREEARMHR R XWRATTITTR M BT B2 FEO & S e R B RN 7R 2 BRERR
Ffon] LLE I 5 R e P Bl A T a2 (BT A <<trace>>7uRAL)
KR
T TRIBUERRIRTL

<<requirement>>
requirement_name1

traceTo

{elementKind} element name 2

traceFrom

{elementKind} element name 3

Kb traceTo Fnis >R 1 EREERIFEKR 2, traceFrom FK/n T3k 3 2 IREERIFER 1.
AT WEITAFSLIEL (A <<trace>> KA FoRvE
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<<requirement>>
requirement_name1

A

L}
<<frace>>
L}

<<requirement>>
requirement_name2

B Rk TR 2 SRR R R 1

5.1.8. 3R FEKR KA

AR TR SRR F A T — FMRIR R o IXP R R AL AE 2 7 S MR T i #8 A F5 oK. 4K
AR TR K RFIR B i () T SRR AR T IRBETT T K o SRR 75 3R IC R —fr] LLdd 7 oK &
PR B @ A T SRR (EJ7 i <<derive>>70K M) TR, A 2 RAkK
RREFEEREGIEN, HHARBRRATEIEN . B, WEREANTRREAELE, A4
U 23 BT T AN R AR TR R G Rk

T TRIBIEAE TR

<<requirement>>
requirement_name1

derived

{elementKind} element name 2

derivedFrom

{elementKind} element name 3

K H derived /755K 2 kK H 7K 1, derivedFrom R/R7FHK 1 k& H =K 3.
FR T wmAEFHSESKEZL (FAa A <<derive>>J 0 M) FIRiE:
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<<requirement>>
requirement_name1

N

1
<=derive>>
1

<<requirement>>
requirement_name2

Bl RoR ok 2 R H K 1
51.84EXHR
B R AR T AR AR . W TS KRR PER 3w T RE BRIy s s, X
B E RAARTIRE o SR, — M B SCAR I hRETE F SR AT 208 . 8 R ARR
2 7 G R LR BT S B T 3R SRR o D8 0% A — AR DAL 7 oK e PR A B
M A A EERREL (BT <<refine>>7u kM) R,
T TRIBIERRIRTL

<<requirement>>
requirement_name1

refinedBy

{elementKind} element name1

Kl refinedBy Knu& 1 0% 1 /K 1
HAR: WEIFOEELIEL (7 <<refine>> u ) IRk

<<requirement>>
requirement_name1

A

<<refing>>

<<usecase>>
usecase_name1

BB 1 B Tk 1
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5.1.8.5EXKR

R F AT —MMKIFOC R o XM RAEIRBE T o b A — AR X BT BA X
2 7 s FITRE S I T B AR RN BR H . SR, B ImC R 2R GELR. Bk
) o WRRRRFIWIE, ULEAR S I S ol R AR B T iR TR R . R R R —
FRRT DL 55 SR R A B I A I LTSRN R R (B A <<satisfy>>T0 288 %

o
T FREVER RN

<<requirement>>
requirement_name1

satisfiedBy

{elementKind} element name1

Kb satisfiedBy F7nyc3 1 (ATRUZIESE ., BHERSE) 202K 1.
TR WEIFOEERIREL (7 <<satisfy>>n A RoRik

<<requirement>>
requirement_name1

N

<<sat}sfy>>

<<continuous=>
continuous_name1

R K 1 AR AR 1
5.1.8. 6IG1FX &

Wl SE BT — R KBE R . MR X R R, WiE RBSUEIR BTG — A E
SR X VT BRI A L IR T AR IR ARTT, % e A R
RE]. WREH LT RGATH, LTI, SiE RGO 2L
TR WA R T DU R R MR B A I Ok R (Lo
<<verify>> L) FR.

T FORBYER R ORI
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<<requirement>>
requirement_name1

verifiedBy

{testcase) test case name1

Kl verifiedBy Rl il S 4 1 481E 1 75K 1
R AT OEERR R (7 <<verify>>JudiR) Kok

<<requirement>>
requirement_name1

A

1
<<verify>>
i

<<testcase>>
testcase_name1

B Rm R 0] 1 30E T %K 1
BRI DG 272 o0 — FRIGOC &, FNERIE—HF,  BRSS SC R AUE ST oA — A 7K
P St — M AR A G B LA IR M BT . BB S R T H AR B T SR
ST FER R AR AR 7 3R 1) B AR B ML ERAT A I SRR 2 o B G R — JnT DL Al A o
kgL (b J7 A <<mapped to>>T0K M) KR,

<<requirement>>
requirement name

A

1
i
1 -
1 <<continuous>>

1 continuous name
1

<<mapped to>> Value

A

5.1.9 K LA

Req req name
import model elements a;

import model elements b;
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need Need namel:
Id : “text string”;
Source: “text string”;
Stakeholder: “text string”;
Text: “text string”;
end;
need Need name2:
Id : “text string”;
Source: “text string”;
Stakeholder: “text string”;
Text: “text string”;
end;
need Need nameN:
Id : “text string”;
Source: “text string”;
Stakeholder: “text string”;
Text: “text string”;
end;
requirement Requirement namel:
Id : “text string”;
Responsible stakeholder: “text string”;
Priority: High|Medium|Low;
Type:Functional[Nonfunctional|Performance|Design(constraint)[Environmental|Suitabi
lity;
Level: System requirement|Component requirement;
Role: Design variable|Design variable bound|Input parameter|Contraint|Objevtive;

Text:

Functional: "The SYSTEM shall [exhibit] FUNCTION [while in CONDITION]"
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o,

lity;

Performance: "The SYSTEM shall FUNCTION with PERFORMANCE [and TIMING upon EVENT TRIGGER] while
in CONDITION "
Design: "The SYSTEM shall [exhibit] DESIGN CONSTRAINTS [in accordance with PERFORMANCE while in CONDITION]"
Environmental: " The SYSTEM shall [exhibit] CHARACTERISTIC during/after exposure to ENVIRONMENT [for EXPOSURE
DURATION]
Suitability: "The SYSTEM shall exhibit CHARACTERISTIC with PERFORMANCE while CONDITION [for CONDITION
DURATION]"
end;

requirement Requirement name?2:

Id : “text string”;

Responsible stakeholder: “text string”;

Priority: High|Medium|Low;

Type:Functional|Nonfunctional|Performance|Design(constraint) Environmental|Suitabi

Level: System requirement|Component requirement;
Role: Design variable|Design variable bound|Input parameter|Contraint|Objevtive;

Text:

Functional: "The SYSTEM shall [exhibit] FUNCTION [while in CONDITION]"

Performance: "The SYSTEM shall FUNCTION with PERFORMANCE [and TIMING upon EVENT TRIGGER] while

in CONDITION "

Design: "The SYSTEM shall [exhibit] DESIGN CONSTRAINTS [in accordance with PERFORMANCE while in CONDITION]"
Environmental: " The SYSTEM shall [exhibit] CHARACTERISTIC during/after exposure to ENVIRONMENT [for EXPOSURE
DURATION]

Suitability: "The SYSTEM shall exhibit CHARACTERISTIC with PERFORMANCE while CONDITION [for CONDITION
DURATION]"

end;

requirement Requirement nameN:

Id : “text string”;
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o,

Responsible stakeholder: “text string”;
Priority: High|Medium|Low;
Type:Functional|Nonfunctional|Performance|Design(constraint) Environmental|Suitabi
lity;
Level: System requirement|Component requirement;
Role: Design variable|Design variable bound|Input parameter|Contraint|Objevtive;
Text:
Functional: "The SYSTEM shall [exhibit] FUNCTION [while in CONDITION]"
Performance: "The SYSTEM shall FUNCTION with PERFORMANCE [and TIMING upon EVENT TRIGGER] while
in CONDITION "
Design: "The SYSTEM shall [exhibit] DESIGN CONSTRAINTS [in accordance with PERFORMANCE while in CONDITION]"
Environmental: " The SYSTEM shall [exhibit] CHARACTERISTIC during/after exposure to ENVIRONMENT [for EXPOSURE
DURATION]
Suitability: "The SYSTEM shall exhibit CHARACTERISTIC with PERFORMANCE while CONDITION [for CONDITION
DURATION]"
end;
traciability:
componse(al,bl);
trace(a2,b2);
derive(a3,b3);
verify(a4,b4);
satisfy(a5,b5);
refine(a6,b6);
map(a7,b7.cl);
source(a8,b8);
present(a9,b9);
responsible(al0,b10);

end;
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5.2 FBIE

5.2.1 B&Y

P Pl 2 el vt oA 38— 2R 9 Y —— R e 4 A (0 A mT e 95— LA Bt ik A2 A
ZH5RGINIITE . HUIEEZ RSN FMEREUE, FRBRESEARGENESE.

5.2.2 faTEH 61 32 AR 451

I ELR —Fp ot TR, —RSERGA o AR IEIE . RG0HImalge i
EFIAIG], IRIEAE RGBS AR T KB B G Rk, aihifis
FER G A AR SR 51 AR B B, ASE T SOR I B e 7 SR 05 A B F o

5.2.3 15

P B AR IR — MRS . — B A Bkt — A ahia s is (FERRFD - A
FIeT iz Ak, e DURRIRAL, RERE R BLEE I Bom I — DB 2 5 — DGR

kA&
(e
524 BRG0AR

RGN FAREIAEIFPATHBIN RG . KRG FRIARRE R BISHBIMETEAE. 3
TR ) A4 FR— R AE AR TR TR — b A — S 44 1A R 1

<<system>>
system_name
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525 HITE

PATHEHIFARIRIE: KSR N, BEE R A BRI A <<actor>>J% 8 7 (AR TE .
B E A KSR N RN, FEIEARRIE R R S

; :. <<actor>>
Actor actor1

5.2.6 TE S M HIKEX

TR AEPATE ARG B G OR . WTERRITH 5 ARG H, Uit MS
BB

/ <<system=>> \

Satellite

I @

Radar Operator
S oA

5.2.7 ZEaLR 5

SR A B I OR R 5 BT H AL R IR B . KRR A A AR
R TEHATE I H 5.

5.2.8 A& AH

WERBIRAER ARG, ERAERAMN B r—tha i kimiooR. A
RARBRRIERET A JL ML, 15510~ Kt 7 <<include>>.



X XLanguage XIESEERME 3.0 568 T

/ <<sgystem>> \

Satellite

point at target )« <<include>>
Radar Operato
send command

o /

5.2.9 3 R A

VMR MG R RRANIR—TRimftsm. ¥ KRR
oA BRI RELR,  FL A KB 7 <<extend>>.

/ <<system>> \
Satellite
Track satellite J¥. _ oviends>
Radar Operato -
switch to TDRS

\_ )

53 EXE

5.3.1 HHWY

X XS PR SR a R e G Nt 1. 280 RS RS KR
RN

5.3.2 {aJBt I E X E

28 . ARATH — D RGEFATEB RIS, FEA EHSEIEE K g EEE S
A A ik X BT IRESS (LLUESSE . e .
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533 EXERITEMKXR

5.3.3.1
R CEEERARESR) & X B F 4P AT, a] DU SO R G0 sl
AR GHMBIA G AR RIS LA SR G AR . S B A ok Y

<<class|couple|continuous|discrete...>> I .

<<continuous>>
tank

B R IR— A4 N tank [ SR
5.3.3. 24AF BB B 1%
Mo JBYEARER R (X EF A couple KRG ZEM) MWL, A
YL, SR ARG SR IR R . XA R R — MRS R . AL Bt — o

HH R H7 A T0R B part FIZ5H 7 FRIER R .

<<couple>>
tank_system

part
tank tank1;

source sourcel;

KRR — A4 N tank_system [¥] couple AT H 1 4N 44 A4 tank 1 AT 1 4444 sourcel
BRI LH . Fo, tank] 1 sourcel 33J/2 7E 5 4t b 2 57 (1) 5 7€ 2 tank AT source (1]
AL o
5.3.3. 3{EEM

B ERELNPRE LR, RETEMRB AT UL EEA | STHO ., /RS, H)E
Pe— M2 IR R 7 A 0 R A value IS5 73 FRAE R R .
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<<continuous>>
tank

value
int x;

real y;

K]t &R — 44N tank [ continuous 5 BA 1 N4 x HIEEAIAS R 1 NN
y s Ei Ay &,
5.3.3. 48 ¥ B

SRR RIS, HBEM ] DU A s, M /R B4,
R — MR R R 5 A TR A parameter 14514 73 B HER 7R

<<continuous>>
tank

parameter
intx=1;

real y=2.5;

B 2Rom — 440N tank [ continuous SRR HAT 1 M08 x HA 1 M T AH Ny fH
N 2.5 MBS 5.
5.3.3.5¥m0

iy AR D GAN R A B (0 — b 1, 3 0 4 e S e A mT DU AN 254
RH (ERAME fER. BIES) .

XABEE AP G , RS TIERR E IR R R E R E R, —
ol e+ A A B

i I — o2 IR R 5 A 73R port (S5 73 BAHER R o

<<gontinuous=>=>
capacitor

port

PositivePin p;

NegativePin n;

KRR T2 — AN %N capacitor FIEZRBEIA B A AN 935 PositivePin A
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NegativePin SEI 40 [FEREZS S M b 11 p F n.

<<discrete>>
FCC_system

port

event input p;

event output i;

Kl R R IR IR 2 — AN 4409 FCC_system (¥ R BB G A48 p A i AOSEAFIN
At 3 1
5.3.3. 6tHE KEE

A B AL A B AR 5 — Fh IR . AR IR I B B R R G5 4y
fift o ZHA Ui 1) R S5 B — LB 20 BB 7 v SR I SR AH S T ke 78 SR AH S SR BRI B TRV
FEMAMEYCL (B SELR, TR A A S0 T

<<couple>>
main
L 4
constantvoltage resishar
h 4 ) 4
<<continuous=> <<continuous=>>
ConstantVoltage Resistor

R — 48 main (RS &SRR Y — 44 09 ConstantVoltage [13ESEISAR ) 5K
6L constantvoltage F1—~4 ¥ Resistor 142 1 SLBIMEAE Y resistor 2% (3
MERMHE KRB O T FRM5THD .

5.3.3. 75| AxEk

IR R AMFAE N —FIERR R, R RZ B R € CEF 5]

PRI AR R I P MRS 2 8] (R SE 2R Sk o
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<<continuous=>>
Resistor

Y

<<function>>
abs

H R IR —AN 4N Resistor (RELLSSBA ] T —AN44 0 abs (1) B 2R 1Y
5.3.3.85Z1k
TG AT LB EIR I S — B oG R o PP OC RFRPIM I ER 18] (1 4k K
Fe —ANEIN A TR, MR, DR RARITER, M. 21k
MIFR R R — 2k SR, FERSRBLI)— iy A 20 =M Ek.

<<continuous=>>
Resistor

<<continuous=>>
resistor

Kl 275 449 resistor [RIESEIAERZ 4 Resistor HIHEESEIAAR 72 A0 (4K 1
BT (e 1D

5.4 EZE

5.4.1 B&Y

QUEERE RN TIRERNR REAMGIO AN . ERESRIEEN
(AL RS e AL U] 32 A e 1S A R S )

Tkk

5.4.2 {aT B B i EEHE ]

AEATFHERILE SR GG MW EE R > LA BRI AR, =68
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ERE. EREReME LEASGHERGRLMIR 1N EES RS
5.43 ARER B

M P ) 2L RS e P 55 ) 50 N ST AL 20 B A F (R ALl e 70 SR o T
P2 B P R R BRI A SEDARE (AR IE o s LEAR T AR P (0 745 J3 1A% 5K
AN E S R R AL AT 20 B A A S P 7 5 s — 2

tank tank1

KR R R I 2.3.3.2 9 tank_system ] —NHH 7> : 4404 tank] ) tank 2R SEA)
R EiTH

5.4.4 E¥EEE

M 2 P ) 1 2 5 () 50 e SCIET o g 11 73 A P )i 1 J e o SRR IR PP R e
WIBRIRIEAT WAl 58— Pl B T N2 RS o0 BN 5 — Rl o5 0 B
JHR 73 B A T i S AN TEAE

| P P_|
source source1 tank tank1

l I

B R (12 sourcel AIEREAR S SLBILSR T p 15 tank 1 [RIERE 28I 1 SL Bl AL i
M p A Ae B I .

| P P

|
FCC fcci — o Brake brake1
[

[
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5.5 HiEE

5.5.1 BHBY

TR B R Al TR AR R G N IESAT NI B o — Rk T Rl Ty REAOR iR S 4R
ARG BEI [RE LR AL AT LR

5.5.2 faEt Bl S FEE

BIATHr LY S 2 BA B (R AR HESAT A HAY BRI B I R G, B
TRl TR B AE SCEIH G MBS Ll — MRS R S

553 FiEA

X BT MM L OFRIAE TR . AIAATTRE . SRR ST R DL R AR IR TS
FETA . FIHPRZE— 4.
5.5.3. 1 &5 FE

BRI M BT IR (4D B

der(x)=error/T,

5.5.3. 2¥188 7512
WA ITRE— B AT R TR R . BRI A 744 {initial bR &

{initial]

3
N =

5.5.3. 3%z
FA TR A if-else FIBT IR EOT L . 0 KR IS (2034
I [F)HED
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[x>=1] [else]

Y Y

der(x)=-1; der(x)=1;

5.5.3. 414712
FO T REA WAL MRS DL A R PR AT N T R
A ER AT

Event_name1

i )
(out)
—>
der(x)=a; J

o

SRIE e

Event_name2

i ]
[x<0] J

der(x)=a;
.

5.5.3.51@i k512
3R T3 R — P 7 (3 1k A A R i A 2 il AT RE R iR 8 3K

fin1j]

O—»é—» X[=j;

[else]

5.5.3. 6 7TFEEIZA
P EANIR ESE R ST B 2 R R SR R AL S FA I, LR B 28
AT HOTRE B AR .
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SR K i e 5% s IR b

R N R R ey

5.6 RESHLE

5.6.1 HHY

IRESHUE G — P T HiE B AR S B AT NI B o — B T F AR R GRS
AN LA A 3R B AR 4 1 e i e () B R AR PR AT DR A 3R

5.6.2 {a] B Bl AR 7S HLE

AT AL K B H R B BT NI R G, S EIERESHLE . RSP
— A A S RS R BB RS

5.6.3 K7

— N RGEWEIE — R0 IFHPIRAS, 78 R G R E R AR Al DAL T AR IR S
— N IEH HPIRS D S5 A TR RS 8] « 1232 AR A DA K N SR Z A fiok A I AT
AN
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preflight

entry()
statehold(5.0);

receive(normal)

transition(send_start0)

timeover()

transition(stop)

out

send(turn_on,true);

K H R IR RGAE preflight JRESTEBA AT AT - A I FREE I 8] R 5s, (8224 H
normal FFHT, SR TN send start0 FPRAS: HNEBFH AR 5s G, &F#%
244N stop PR HF 4 H F44F 5 1 turn_on FMER N true HEATHIH

5.6.4 EARES

HEREBAMBEET RS, AESRESLTAREIREN, el T
IESHREIRFEZ . HESIREREAN, BLAEHTHRETH D RESIN. £55
NIPRE T, BEIRE SR FAFATIIRL, R FIREHEE 27— F RS, 7IRES
Z 1B} (R Bt SRR 2 T8 e B 30— . 34k, RE R REMILI A BEH, Hn]
HE R E 1Y AR TR S B H

- /

H ] takeoff B2 — MR AR, BRI FAT start_to_takeoff I, takeoff # I ,
H TR IRR I IRAS preflight BTS2 EIH4F normal I 2> IEH EE &R
AWNIBHAT RS 5] send_start0 IRES, 85 L HYLE| FE 4 unnormal B 2Bk HH 5 A4R
A takeoff IRAHFLHE] stop KA. 54k, TR AT HAIRE takeoff PFBIE— TR
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&, HWEIFEM turn_off, S EARBEH HADIRE 2] stop R

5.6.5 ¥k

FEARACR A N FIIRZS 18 55— PR S A B3 o e BRI ARV 2 A T Sk R S5
24 MU 1 ) BT o e R 1) SR e By i A ) 2P C P ISR JU) 2 B after time
s, AhE S LS D

preflight
entry() send_start0
statehold(5.0); entry()
receive(normal) statehold(0);
normal
transition(send_start0) » timeover()
timeover() transition(send_start)
transition(stop) out
out send(turn_on,true)
send(turn_on,true);
after 5.0
A 4
stop
entry()
statehold(inifite);

S B Sk o B 2R OR R G preflight IR 52 A 5B FA) normal 4% &
send_start0 [FPIRZS; 18 5s I E & A stop IRE

5.6.6 EFFH

XAEE PRAREFAPIR: SRS AT,

b ER AT

G ER AT — I MBS R G A S T35 (5 5 F IR RS2 (5 5 5L
HAR RG22 E AR WARREHUINE BAE S5 F il A M F i, 2T IREHL
(Y1 = Gt A BAT AR R A4 FR IR

SRR S
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SRIEE % & i1 B i ST P L1 = R =V vt T el =B S P i
AN ZAE R GURA I RE T BRI, I TRl A R A

5.6.7 THik7S

DPRS ARSI X A2, RSP RS &S, (HREAENIRS R R 2o
PARPIRZSHLZS INORIRZS, J2 o 7 RS 2 8] 0 e b 418 5 1 1) 12
5.6.7.1 MIEARKTS
W OPIRSFZRIRE TR HAT I B2 — AR . VI OVIRSAE X 1EF HZ&—Fb
R, AREEVIIRIRS K IT4R . WA DPIRS AR IR g — A N sz B

|

stop

entry()

statehold(inifite);

receive(start_to_takeoff)

transition(perflight_check)

B R RGERIVIERIRE A stop
5.6.7.2 FEEMARES
B OIRAS W] AAEIRES (7] ) 2 DM & B — AN BB et . RO IRES AR IRVE
s NN R . MIWIEDRIRES AR, EEROIRES L AHA — 2 M
e, DL —ANEE AN
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judge_v1

entry()
statehold(inifite);

A

receive(u,w)
[else]
speedFCC=sgrt(ur2+w"2);

u,w

[speedFCC>=63.28]

A
judge_VR

entry()
statehold(inifite);

receive(speedFCC)

Kb RO AE judge v RESEZ BN FEAT (uw) IFRE BER DR BT %1
FIWTRD 2 speedFCC>=63.28 I, R AIRA judge VR, HBMIHEE H BIRE.

5.7 jEBNE
5.7.1 B&Y

TE BN LR — R TR AT A AR R AT A AT R E . — A TR R B A A e
&5 h plan BEE.

5.7.2 {a] Bt B SR TN E

PNV R G L B 75 R ] o8 R LB BEAASE T Y plan I, 2 G1EESIIA .
T2l B M AN e SO R i R B 2 i iR — > R gt P U T B eR A

5.7.3 THE

R — M IAFE TS P R, BRSNS A Th RE F o EAR 1 A5
AR IR B R R AL B B e, B AR R G R I R I S AT R IR i A A
ERIARRIERIE I . £ X TEF T, Hs) R R iE AR .
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T=T0-0.0065"h;
rou=rou0*(T/T0)"*4.25588;

5.7.4 ENEH

ARG LRSS R A BCE St o WSS S EbsIREAE T, kN

K — WA input/output.

output real rou;

5751 HH S

P AL RIS S sIE B AT . IS0 m 2 AR ET R &
I
5751 RETR

TRIE T AR ICIE B Al B P SIRIIT G . HAR iR — N0 iIEE I . g T s
A AT, A A B N L, M A S AR RIE S, B
AR5 3T B A R
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input real h;

T=T0-0.0065%h; T=216.85;
rou=rouD*(T/TO)*4.25588; row=0.35382 exp{{-h+ 110001534 1.62);

5.7.5.28HTS

I FARCIES P T IE AL R . AR AR YE N R R 0E. &)
AP SR AR AN, TR S il . — RS IR R e T AL ST
H, TEIE B R E P R
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input real h

h 4

T=216.65;
rou=0.36392%xp((-h+11000)/6341 52).

[for iin 1:10]

5.8 HHBEILEH[E]

5.8.1 HHY

RIS X155 T ARG AR CCfRait)) MEIERIEE . RGHRA
MAHLATT M RGNZL KR R RGEADIFRAME— IEHEH, ARKITNASERA
AR S5, TUH B H AR AR, A — BB S5 R A R AR . — B ER RGEH
RNIBR R LR, A G AR 25 R 2> SRR 1Z 300 H (K —Fh 5 T B g AL

5.8.2 B B B AR B 5 4 (B

LT H TGS, T TR RGN LA m AR SCE TR R AL, BATR = B e A
PR 2 ) VP TR R GE T A6 2844 » PR JE REAE T IR AL, S8 IR 2R th S el E TR oK
M AR R 5 g [ b R AT BROBT AN T8, B i SR ORI S F TT 3R 0 A CE AR 2 IR 5 R T 3R
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5.8 3 IHBIEHIEIR T REMK FR
PR AR AR LR R (A TE R o B AT Do SO EARTR) X1 5 -8, M Tk Bk
MM IRAZECE Y AT BLRI R e e, T B2 R sGE PR R R
o R A A S04 P mh P AT A TR A4 BRI SRADUC AR S R IR AR A2 R bie A 2 B A 11
PRZE

ABCD |

KRR —/N 48 ABCD Hsfk

5.8.3.1 LAEREMEEAR
1) ELHE

B C R AR G54 B = oy AT S8 . /v Bl D7l 207 [ RRR
1t

7 TR IR 5 R IR ) — AR Y B — A5 T, BRR b — /MR s
JEERIBE RS S AT, | Fon. UL, 25 HERFOR AT — T A A R
i%%&ﬁiﬁ&,%lWﬁm,ﬁi%ﬁ%ﬂ%ﬁ%%ﬁﬁ%%i%%%ﬁﬁﬁﬁ%

ST o REBIAL SR B — 20 LRI H 3 — LAY, F || 30K, e R A A R AR IR AL
B — MR A S 7 3, —AMSEBY AT REHL % ZRRR Ik, TEREAT 2R G0 544 1 B
W21 HME— L . =R 77 R T TR
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ABCD

2] B 1] O |

Bl iR 7 =R R T

B ABCD SER (4G A B. CD =AU, H B afLIaEHERZ 4, CD A
F71E C F1 D PERIMFIR A .
2) EDEA A A 77

b 7 BEER T A, X F R bRt TR N7, TR
SURATBR SO B . R T S, AR P s ST AR, A X e
AR IXAS B2 7 T s R, R OC R N SRR, WA 2
FAEREA R TR AR, R B BbR KR . 40T Bl ABCD. BEF 2%
ABCDBEFZXY MIB/N /T, #A8J5 ZXY & ABCDBEFZXY —/MFRifb. Ry, anf—
AR ) TR B A AR AT IR A, MR iX SR R O B (W J7 . 4T AL B
C. D #§4 ABCD 771 -
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ABCDBEFZXY

ABCD

BEF
1 :;\B :
import>
D ]

ZXY ‘

I

5.8.4 fp Z =S [g]

— MR, SR BERENE XIS TR E S (BEE) ——RAEE
B E R R T 5 — AN S SIS R R XOB S SR BR 52 4 b YRR 6
BT AL B i 4 2% () BEAT IR I 75 5 ABCD.D, .« #4705 D i TR AR
TR <7 Xox D GHEESE ABCD H.

5.8.5 1RE5|H
PR BRI 2 20 5¢ SR IR, AT Ao B R A AL 5] AL (RN 2 HH
R, X85 KR T —FHlE, REE-DMEIINT B DMERAE. X
ARF, ARG TR LS4, IF ARG MLt A S <import>, 41~ &
Jii7R, ABCD M BEF H15| N7 B SEfA,

ABCD BEF

] B 5] ]

import>
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6 X BEEERRMSH

6.1 IKFEHEHRY
6.1.1 =it

B =N AR R KIER, KRR RER (PTZMIIER) o KFEERIFKIE,
SRJE 1 PLAZ ] S MK AL AR E AL — Ve

& KM BRI [R] /N T 1508 I ey /KBRS, 12 1508 22 e i 38 K9 =%,
Fit LA AT LU 27Kt K AL AE 22 I W46 (S E Ja #E 1508 2i A7 XCRFHRIEAN T AR P 3213

— TKIGAL [ 2 ( \
] > A

gent | >
[57 — & LJ

Kt KA

v

6.1.2 BIESHT

AL RS topmodel, RN RGHTASIIATE T RGHEA, W
JK#H tank, 7KJH LiquidSource F1%Y g /445 il #% PlcontinuousController £78 . [] i 7E T 2
R I RLFER & RGN ERR R

T F RGAL, RAARA b 32 T IR /KA 2 AR5 — L8 BAR S ORI IR I H 1
— oG R, KRR S ERER T B KM S PR K R R RS e e, R R A
RARER T /KA 3 B A 57 R



X Xlanguage

XESEEME 3.0

88 Tl

6.1.3 RigtaEHl

<<couple>>
topmodel

part
Tank tp;

LiquidSource Is

PlcontinuousController pc;

text

A 4

<<continuous>>
Tank

LiquidSource Is

Out

ot ]

Tank tp

<<discrete>>
LiquidSource

A 4

<<agent>>
PlcontinuousController

ey
toernsor

couple topmodel
import Tank;
import LiquidSource;

gin PlcontinuousController pc

import PlcontinuousController;

part:
Tank tp;
LiquidSource ls;

PIcontinuousController pc;

connection:
connect(ls.Out,tp.qln);

connect(tp.tSensor,pc.qin);

end;

6.1.4 FHR G ER

IKFEHEE] Tank:
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o,

<<continuous>>
Tank

parameter
real area = 0.5;
real flowGain= 0.05;

real minV=0, maxV=10;

value
real h=0;

real qin;

port
event input real qln;
event input real tActuator;
event output real tSensor;

event output real qOut;

!

idlestate1

entry()

statehold(infinite);

receive(gln)

A

gin = qgln;

der_h=(qin-qOut)/area;

qOut = LimitValue(minV,maxV,-flowGain*tActuator);
tSensor = h;

transition(work);

gln

after(0)

work

entry()
statehold(0);

timeover()

gin = gln;
transition(idlestate1);

out

send(qOut,qOut);

continuous Tank
import LimitValue;
parameter:
real area = 0.5;
real flowGain= 0.05;
real minV=0, maxV=10;
value:
real h=0;
real qin;
port:
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event input real qln;
event input real tActuator;
event output real tSensor;
event output real qOut;
state:
initial state idlestatel
when entry() then
statehold(infinite);
end;
when receive(qln) then
qin = qln;
der h=(qin-qOut)/area;
gOut = LimitValue(minV,maxV,-flowGain*tActuator);

tSensor = h;
transition(work);
end;
end;
state work
when entry() then
statehold(0);
end;

when timeover() then
gin = qln;
transition(idlestatel);
out
send(qOut,qOut);
end;
end;

KIEHEE! LiquidSource:

<<discrete>>
LiquidSource

parameter

real flowLevel = 0.02;

port

event output real qOut;
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!

init pass
entry() entry()
statehold(0); statehold(150); idle
after(0) after(150)
timeover() = timeover() = entry()

transition(pass); transition(idle); statehold(infinity);

out out
send(qOut,flowLevel); send(qOut, 3*flowLevel);

discrete LiquidSource
parameter:
real flowLevel = 0.02;
port:
event output real qOut;
state:
initial state init
when entry() then
statehold(0);
end;
when timeover() then
transition(pass);
out
send(qOut,flowLevel);
end;
end;
state pass
when entry() then
statehold(150);
end;
when timeover() then
transition(idle);
out
send(qOut,3*flowLevel);
end;
end;
state idle
when entry() then
statehold(infinity);
end;
end;



X XLanguage XIESEERME 3.0 592 T

o,

HEe4R R R PIcontinuousController:

<<agent>>
PlcontinuousController
input real qin;
plan plant;
port
input real gin;
output real qout; ‘
parameter gin = receive(false);

x=x+e"error/T ;

real Ts=0.1; qout = K*(error + x);
error = ref - gin;
real K=2; msg = message{qout};
L send(msg);
real T=10; run(plan1);
real ref;
value
Y
real x;
real error = 0; ;
output real qout;

real outCtr;

agent PIcontinuousController
plan planl;
port:
input real qin;
output real qout;
parameter:
real Ts=0.1;
real K=2;
real T=10;
real ref;
value:
real x;
real error = 0;
real outCtr;
action:
gin = receive(false);
X =X + e*error/T ;
gout = K*(error + x);
error = ref - qin;
msg = message{qout};
send(msg);
run(planl);
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end;

6.1.5 FEL%ER

Tank input flow W Tank output flow
Q.06 == =
0.06
05
0.054
0.04
u 7 0,04
2 0.03 )
E‘ ..E 0.034
0.02
0.024
0.01 o
0.014
00 il
250 Q
t(s) Tank liquid level ts)
— tank liguid level
0.5
0.4
£03
=
0.2
0.1
0.0

[ 50 100 150 200 250

6.2 Bl JIEH
6.2.1 =it

I VMAGH FRERTFOPTIAETT. 25 0 PR T WO«
I, B VAR Al SR R LI B SR AL, BRI PANIEIESR . B RGE S8 A
BN/ 51 RIARE , REPHa 1A 5 it b 51 B 511G 1T R ARSI, & R
GIANSEAE, IR HREEEUE 5 MR, B R EN I T RSP A3 E
Bz M FRSFEBIFOLIE2.1 078 .

Alarm

K 2.1 B RGUREFEZ L
IR G USSR DU S AR 1) =M% D, 26 =585 5 R,
P RGHEANFIRS Z AT . A MREACIRE, gshfn s, [HB RPN
=FIRAS, fEU S deadline F RIS A H Bl . i NEE = RIS, BT ISR &
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o
I VHAGOIEE VAR 5 UL = kS, w2208,

turnon

turnoff #]

deadlineEmitter

22 AIHARGHA

6.2.2 BIESHT

B TR RGBT WatchDogSystem, A0 B MRS BRI 6 4 15
iR, JFAEBCTUR B R % T RSB Z IR

6.2.3 Rt

<<couple>>
WatchDogSystem

part
EventGenerator turnoff(eventTime=0.25);
EventGenerator turnon(eventTime=1);

EventGenerator deadlineEmitter(eventTime=1.5);

WatchDog watchdog;

h 4 h 4

<<continuous>> <<discrete>>
EventGenerator WatchDog
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couple WatchDogSystem
import EventGenerator;
import WatchDog;

part:

EventGenerator turnon

dOutput

dOn

WatchDog watchdog ﬁ‘Be-aﬂhrrel

dOff

'
aioutput

EventGenerator deadlineEmitter

L
Tottput

EventGenerator turnoff

EventGenerator turnoff(eventTime=0.25);

EventGenerator turnon(eventTime=1);

EventGenerator deadlineEmitter(eventTime=1.5);

WatchDog watchdog;

connection:

connect(turnon.dOutput, watchdog.dOn);
connect(turnoff.dOutput, watchdog.dOfY);

connect(deadlineEmitter.dOutput, watchdog.dDeadline);

end;

6.2.4 FRGEE

WatchDog:

<<discrete>>
WatchDog

port
event input bool On;
event input bool Off;
event input bool deadline;

event output bool Alarm;
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Active
entry()
Passive statehold(infinity): Alarmed
ent receive(Off entr
v0 On " (R deadline YO
statehold(inifite); off 7| transition(Passive); 7| statehold(infinity);
receive(On) ™ receive(deadline) receive(Off)
transition(Active); transition(Alarmed); transition(Passive);
4
out
send(Alarm,true);

Off

discrete WatchDog
port:
event input bool On,;
event input bool Off;
event input bool deadline;
event output bool Alarm;
state:
initial state Passive
when entry() then
statehold(inifite);
end;
when receive(On) then
transition(Active);
end;
end;
state Active
when entry then
statehold(infinity);
end;
when receive(Off) then
transition(Passive);
end;
when receive(deadline) then
transition(Alarmed);
out:
send(Alarm,true);
end ;
end;
state Alarmed
when entry then
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statehold(infinity);
end;
when receive(Off) then
transition(Passive);
end;
end;
end;

EventGenerator:

<<continuous>>
EventGenerator

parameter
real eventTime=1;

EventPort dOutput;

dOutput.sighal=time;

continuous EventGenerator
parameter:
real eventTime=1;
EventPort dOutput;
equation:
dOutput.signal=time;
end;

6.2.51HE%

6.3 HEKIRAY

1 BRiEA

XU RO BEAT AL . ARG R SRR . EEH continuous X %
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AT AR

resi

{1
=17000 Ohm

Wt
v=15 ¥

conztantValtagze
A

R=25000 Ohm 0=le F
[}

ground

AR FEEAM A continuous X &S UK SR HEAT B, ETIZE FLBRAR SRR
HOS A B AR IBEAT SEIAL, RIS i 25 1 FL R AR

6.3.2 RiztEH

couple main

import OpAmp;

import Resistor;

import Ground;

import ConstantVoltage;

import StepVoltage;

import Capacitor;

part:

OpAmp opAmp;

Resistor resistor(R = 17000);

Ground ground;

ConstantVoltage constantVoltage(V = 15);
ConstantVoltage constantVoltagel(V = 15);
Capacitor capacitor(C = 1e-6);

Resistor resistor1(R =25000);

Resistor resistor2(R = 33000);
StepVoltage stepVoltage(V = 1);
connection:
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connect(constantVoltage.p, ground.p);
connect(constantVoltage.n, opAmp.VMin);
connect(constantVoltagel.p, opAmp.VMax);
connect(constantVoltagel.n, ground.p) ;
connect(resistor.n, opAmp.in_p);
connect(opAmp.out, capacitor.n) ;
connect(capacitor.p, resistorl.n) ;
connect(resistor2.n, opAmp.in_n) ;
connect(resistor2.n, resistorl.p) ;
connect(step Voltage.p, resistor2.p) ;
connect(step Voltage.n, ground.p) ;
connect(resistor.p, ground.p)

end;

6.3.3 TR G ER

B

continuous Capacitor
import Interfaces.OnePort;
extends OnePort;
parameter:

real C=1;

initial equation:

v=0;

equation:

i=C*der(v);

end;

FL REL AR

continuous Resistor
import Interfaces.OnePort;
extends OnePort;
parameter:

real R=1;

equation:

v =R*i;

end;

RHuAEER

continuous Ground
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import Interfaces.Pin;
port:
Pin p;
equation:
p.v=0;
end;

B R R F AR R

continuous Step Voltage

import Interfaces. VoltageSource

extends VoltageSource

parameter:

real V=1,

equation:

y=offset + (if time < startTime then 0 else V);
end;

SR B FR VR AR R
continuous ConstantVoltage
import Interfaces.OnePort;
extends OnePort;
parameter:
real V=1,
equation:
v=V;
end;

IBEBUK SRR

continuous OpAmp

import Interfaces.PositivePin;
import Interfaces.NegativePin;
parameter:

real slope=1000;

port:

PositivePin in_p;
NegativePin in_n;
PositivePin out;

PositivePin VMax;
NegativePin VMin;

value:
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real vin;

real f}

real absSlope;

equation:

in_p.i=0;

in_n.i=0;

VMax.i=0;

VMin.i = 0;

vin=1in_p.v - in_n.v;

f=2/(VMax.v - VMin.v);

if Slope<0 then

absSlope=-Slope;

else

absSlope=Slope;

end;

out.v = (VMax.v + VMin.v)/2 + absSlope*vin/(1 + absSlope*smooth(0, (if (f*vin < 0)
then -f*vin else f*vin)));

end;

B OsiE#EE B, BT 42N Interfaces KI3CHH, SHFUUT 6 Nk
IEMRAR LR

connector PositivePin
port:

real v;

flow real i

end;

SRR

connector NegativePin
port:
real v;
flow real 1;
end;
connector Pin
port:
real v;
flow real i
end;

— ¥ AR
continuous Oneport
import PositivePin;



X XlLanguage XIBEESE®EME 3.0 50102 T

import NegativePin;

port:

PositivePin p;

NegativePin n;

value:

real v;

flow real 1;

equation:
V=p.v-1nv;
0=p.i+n.i;
1=p.i;

end;

(ERcR/YL S

continuous SignalSource
parameter:

real offset=0;

real startTime=0;

port:

output real y;

end;

FL R PR AR R
continuous VoltageSource
import OnePort;
import SignalSource;
extends OnePort;
extends SignalSource;
equation:
y=Vv
end;
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6.4.2 REgIEE

couple controlsystem
import daodanshiti;
import inputstart;
import neihuanl;
import neihuan2;
import waihuanl;
import waihuan2;
import zhilingfenpei;

part:
daodanshiti daodanl1;
inputstart startl;
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neihuanl neil;
neihuan2 nei2;
waihuanl wail;
waihuan2 wai2;
zhilingfenpei zhiling];

connection:
connect(startl.alfa ¢ out, wail.alfa_c);
connect(daodanl.alfa, wail.alfa);
connect(zhilingl.delta z, wail.delta z);
connect(wai2.omega zc, wail.omega zc);
connect(wail.e3, wai2.e3);
connect(wail.z21, wai2.z21);
connect(wail.z22, wai2.z22);
connect(daodanl.alfa, wai2.alfa);
connect(zhilingl.delta_z, wai2.delta z);
connect(wai2.omega zc, nei2.omega_zc);
connect(daodanl.alfa, neil.alfa);
connect(daodanl.omega z, neil.omega z);
connect(nei2.u_alfa, neil.u_alfa);
connect(neil.el, nei2.el);
connect(neil.z11, nei2.z11);
connect(neil.z12, nei2.z12);
connect(daodanl.alfa, nei2.alfa);
connect(daodanl.omega z, nei2.omega z);
connect(daodanl.alfa, zhiling]1.alfa);
connect(nei2.u_alfa, zhilingl.u alfa);
connect(zhilingl.delta z, daodanl.delta z);
connect(zhilingl.T y, daodanl.T y);

end;

6.4.3 TR G ER

EZ!

discrete neihuanl
/[import fal;

parameter:
real time_step = 0.01;
real beta21 = 100;
real a2 = 0.95;
real delta2 = 0.1;
real batall = 100;
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real
real
real
real
value:
real
real
real
real
real
port:

betal2 = 120;
al =0.95;
deltal =0.1;
cs2 =-0.32;

u_omega z;
f omega z;
csl;

der z11;
der z12;

//input

event input real alfa;

event input real u_alfa;

event input real omega_z;

//output
event output real el;

event output real z11;

event output real z12;

state:

initial state work

end;

when entry() then
statehold(infinite);

end;

when receive(u_alfa) then

der z11=12z12-batall *el +f omega z+u_alfa;

z11=zI11+der zl11;
el =zI11 - omega z;

der z12 =-betal2 * fal(el, al, deltal);

z12 =212 +der_z12;
transition(send_message);
end;

when receive(alfa,omega_z) then

transition(work);
end;

state send_message

when entry() then
statehold(0);

end;

when timeover() then
transition(work);
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out
send(el,el);
send(z11,z11);
send(z12,z12);
end;
end;
end;

NEE 2
discrete neihuan2
/[import fal;
parameter :
real time_step = 0.01;
real beta21 = 100;
real a2 = 0.95;
real delta2 = 0.1;
real batall = 100;
real betal2 = 120;
real al = 0.95;
real deltal =0.1;
real cs2 =-0.32;
value:
real e2;
realu__omega z;
real f omega z;
real csl;
real der_omega z;
port:
//input
event input real el;
event input real z11;
event input real z12;
event input real omega_zc;
event input real omega z;
event input real alfa;
//output
event output real u_alfa;
state:
initial state work
when entry() then
statehold(infinite);
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end;

when receive(el,z11,z12) then //neihuanl
transition(work);

end;

when receive(omega_zc) then //HiJ 7]
e2 =omega zc - z11;

u_omega z=beta2l * fal(e2, a2, delta2)

der omega z=u_omega z;

omega z =omega z+time step*der omega z;

cs1=3.2086*alfa + 11.025;

f omega z=csl *alfa+ cs2 * omega z;//csl cs2
u alfa=u_ omega z-z12-f omega z;//u alfa

transition(send _message);

end;

when receive(omega_z,alfa) then // < it
transition(work);

end;

end;
state send_message
when entry() then
statehold(0);
end;
when timeover() then
transition(work);
out
send(u_alfa,u_alfa);
end;
end;
end;

AREE 1

discrete waihuanl
//import fal;
parameter:
real time_step = 0.01;
real bata31 = 80;
real beta32 = 150;
real beta41 = 60;
real a3 = 0.95;
real a4 = 0.95;
real delta3 = 0.1;
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real deltad = 0.1;
real cs1 =0.3;//c_x F55E
real c¢s3 =-0.082;
value:
real e4;
real u__alfa;
real f alfa;
real cs2;
real der_alfa;
real der z21;
real der z22;
port:
//input
event input real alfa_ c;
event input real alfa;
event input real delta_z;
event input real omega_zc;
//output
event output real e3;
event output real z21;
event output real z22;
state:
initial state idle
when entry() then
statehold(infinite);
end;
when receive(alfa__c) then//THH —, SRJ5 4L TR ZE R TG
e4=alfa  c-alfa;/#Hed =alfa c-2z21; K e4
u__alfa=betadl * fal(e4, a4, deltad);//>K H} u_alfa

der alfa=u__ alfa;

alfa = alfa+time_step*der_alfa;//5 3 alfa

cs2 =-3.2553 * alfa - 0.3828;

f alfa = csl * sin(alfa) + cs2 * alfa * cos(alfa) + cs3 * delta z *
cos(alfa);//csl //cs2  c¢s3

IPRZS WL 2%

der z21 =222 - bata3l *e3 +f alfa+ omega zc;

721 = z21+time_step*der_z21;//5 3§ z21

e3 =2z21 - alfa;

der z22 = -beta32 * fal(e3, a3, delta3);

722 = 7z22+time_step*der z22;//5EHT 222

transition(send_message);
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end;
end;
state work
when entry() then
statehold(infinite);
end;
when receive(alfa_ c) then//TTH —id, SR 5 F48 4L 7€ A 75 2L 00 2R P
ed=alfa c - alfa;/##ed = alfa  c-z21; K ed
u_ alfa = betad] * fal(e4, ad, deltad);//>K i u_alfa
der alfa=u__ alfa;
alfa = alfa+time step*der alfa;//5 T alfa
cs2 =-3.2553 * alfa - 0.3828;
f alfa = csl * sin(alfa) + cs2 * alfa * cos(alfa) + cs3 * delta z *
cos(alfa);//cs1  //cs2  cs3
JPIRZS LI 2§
der z21 =222 - bata3l *e3 +f alfa+ omega zc;
721 = z21+time_step*der z21;//5E 3 z21
e3 =221 - alfa;
der z22 = -beta32 * fal(e3, a3, delta3);
722 = z22+time_step*der z22;//5 $T 222
transition(send_message);
end;
when receive(omega_zc) then
transition(work);
end;
when receive(delta_z) then
transition(work);
end;
when receive(alfa) then
transition(work);
end;
end;
state send_message
when entry() then
statehold(0);
end;
when timeover() then
transition(work);
out
send(e3,e3);
send(z21,z21);
send(z22,z22);
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end;
end;
end;

ARER 2

discrete waihuan2
//import fal;
parameter:
real time_step = 0.01;
real alfa c=0.4;
real bata31 = 80;
real beta32 = 150;
real beta41 = 60;
real a3 = 0.95;
real a4 = 0.95;
real delta3 =0.1;
real deltad = 0.1;
real cs1 =0.3;//c_x F55E
real c¢s3 =-0.082;
value:
real e4;
real u__alfa;
real f alfa;
real cs2;
real der_alfa;// 3%
port:
//input
event input real e3;
event input real z21;
event input real z22;
event input real alfa;
event input real delta_z;
//output
event output real omega zc;
state:
initial state work
when entry() then
statehold(infinite);
end;
when receive(e3,z21,z22) then  //Hj [\
IR 22 IR B )
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e4=alfa  c-alfa;/##ed =alfa  c-2z21; alfa AHEH

u_alfa=betad1 * fal(e4, a4, deltad);

der alfa=u_ alfa;

alfa = alfa+time_step*der alfa;//5E 3§ alfa

/AR R

/lu__alfa =omega zct+{ alfat+ z22;

cs2 =-3.2553 * alfa - 0.3828;

f alfa = csl * sin(alfa) + cs2 * alfa * cos(alfa) + cs3 * delta z *
cos(alfa);//cs1 ¢s2 cs3

omega zc =u__alfa-f alfa-z22;

transition(send _message);

end;

when receive(alfa) then /%A

transition(work);

end;

when receive(delta_z) then // /i A\
transition(work);

end;

end;
state send_message
when entry() then
statehold(0);
end;
when timeover() then
transition(work);
out
send(omega_zc,omega_zc);
end;
end;
end;

TP

discrete daodanshiti
import fal;
parameter:
real time_step = 0.01;
real cs11=0.3;//c_x ANHIE, fFE
real ¢s13=-0.082;
real cs14=-1/(255*1000);
real ¢s23=-0.32;
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real ¢s24=1.26/306.3;////WL S8 I d, ToiEbfE
value:
real delta z;
real T y;
real cs21;
real cs22;
real cs12;
11350
real der_alfa;
real der_omega z;
port:
//input
event input real delta_z;
event input real T y;
//output
event output real alfa;
event output real omega z;
state:
initial state work
when entry() then
statehold(infinite);
end;
when receive(e3,z21,z22,alfa,delta_z) then
cs21 =3.2086 * alfa + 11.025;
cs22 =16.503 * abs(alfa) - 93.985;
csl2 =-3.2553 * alfa - 0.3828;
/1R 22 IR i
der omega z = cs21 * alfa + cs22 * delta z + ¢s23 * omega z + cs24 *
T y;
omega z =omega z+time step*der omega z;//5 # omega z
der alfa = omega z + csll * sin(alfa) + cs12 * alfa * cos(alfa) +cs13 *
delta_z * cos(alfa) +cs14 * T y * cos(alfa);
alfa = alfa+time_step*der_alfa;//5 i alfa
transition(send);
end;
end;
state send
when entry() then
statehold(0);
end;
when timeover() then
transition(work);
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out:
send(omega zc,omega zc);
send(alfa,alfa);
end;
end;
end;
R
discrete zhilingfenpei
//import fal;
parameter:
real time_step = 0.01;
real b2 = 1.26 / 306.3 ;//rad
value:
real bl;
port:
//input
event input real alfa;
event input real u_alfa;
//output
event output real delta_z;
event output real T y;
state:
initial state work
when entry() then
statehold(infinite);
end;
when receive(u_alfa) then //Hif A
/1 2 I s il
bl =16.503 * abs(alfa) - 93.985;//2.24
//b2* T y=0.5*u_alfa;
T y=0.5*u_alfa/b2;
//b1* delta z=0.5 * u_alfa;
delta z= 0.5 * u_alfa/bl;

transition(send_message);
end;
end;
state send_message
when entry() then
statehold(0);
end;
when timeover() then



X Xlanguage XiIBE5 &

o114 1

transition(work);
out
send(delta_z,delta_z);
send(T y,T y);
end;
end;
end;

BN

discrete inputstart
parameter:
real alfa ¢ =0.4;
port:
event output real alfa ¢ out;
state:
initial state start
when entry() then
statehold(0);
end;
when timeover() then
transition(work);
out
send(alfa__c¢ outalfa c);
end;
end;

state work
when entry() then
statehold(0.01);
end;
when timeover() then
transition(work);
out
send(alfa__ ¢ outalfa c);
end;
end;
end;

PR3
function fal
port:
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input real x;
input real al;
input real deltal;
output real y;
action:
if abs(x) > deltal then
y = (abs(x)) " al * sgn(x);
else
y =x/( deltal ~ (1 - al));
end;
end;
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it

<=<couple>>
aircraft

part
FCCsystem fl:
thrustsystem t1;
landing_ gear system 11;
EPAsystem el;
brakesystem bl;
communicationsystem cl;
pilot p1;
Groundstation gl;
dynamicsystem( do;

dynamicsystem] dl;

dynamicsystem2 d2;

fmmunioation_ready

adjuci]

fr_to_takecat

unmormal mormal e

unnormal
tumcff_brake i

rotraot flancing_gear

brake_cer Brake_natem BE

retract_landing_gear

couple aircraft
import FCCsystem;
import thrustsystem,;
import landing_gear system;
import EPAsystem,;
import brakesystem;
import communicationsystem;
import pilot;
import Groundstation;
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import dynamicsystemoO;
import dynamicsystem1;

import dynamicsystem?2;

part:

FCCsystem f1;
thrustsystem t1;
landing_gear system I1;
EPAsystem el;
brakesystem b1;
communicationsystem cl;
pilot p1;

Groundstation g1;
dynamicsystemO d0;
dynamicsystem1 d1;
dynamicsystem?2 d2;

connection:

connect(l1.retract landing gear.fl.retract landing gear);
connect(pl.normal,fl.normal);
connect(pl.unnormal,gl.unnormal);
connect(pl.star to takeoff,gl.star to takeoff);
connect(gl.star to_takeoff,fl.star to_ takeofY);
connect(fl.turn_on,cl.turn_on);
connect(fl.brake off,bl.brake off);
connect(cl.communication_ready,fl.communication ready);
connect(tl.turn_on,fl.turn on);
connect(tl.adjust a to b,fl.adjust a to b);
connect(tl.adjust a,fl.adjust a);
connect(el.turn_on,fl.turn_on);
connect(el.start_rotate,fl.start rotate);
connect(bl.turnoff brake,fl.turnoff brake);
connect(d0.Elevator,el.Elevator);
connect(d0.C_L,d1.C L);
connect(d0.C_D,d1.C_D);

connect(d0.C M,d1.C_M);

connect(d1.T,t1.T);

connect(d1.F x,d2.F x);

connect(d1.F z,d2.F z);

connect(d1.M,d2.M);

connect(d2.h,d1.h);

connect(d2.h,f1.h);

connect(d2.u,f1.u);

connect(d2.w,f1.w);
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connect(d2.w,d1.w);
connect(d2.w,d0.w);
connect(d2.alfa,d0.alfa);
connect(d2.u,d0.u);
connect(d2.alpha,d1.alpha);
connect(d2.u,d1.u);
connect(d2.q,d0.q);

end;

6.5.4 FHR G EE
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<<discrete>>
Groundstation

ports
event input bool start to takeoff;
event input bool unnormal;

RS
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!

/ sendmessage \

entry() after(0) waiting
statehold(0); entry()
statehold(inifite);
timeover()
transition(keep _communication); unnormal receive(unnormal)
transition(sendmessage);
out

@w(com111unic:1tion_ready.true}:/

discrete Groundstation
port:
event input bool unnormal;
event output bool start to takeoff;
state:
initial state sendmessage
when entry() then
statehold(0);
end;
when timeover() then
transition(waiting);
out
send(start_to takeoff,true);
end;
end;
state waiting
when entry() then
statehold(inifite);
end;
when receive(unnormal) then
transition(sendmessage);
end;
end;
end;
end;

6.5.4. 27 KITHR
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<<discrete>>
pilot
ports
event output bool normal;
event output bool unnormal;
event input bool start to takeoff;
RS

I / send_order

entry()
AW ’t .
AR _urdcr \ start_to_takeoff statehold(0);
- entry() a timeover()
statehold(inifite): P transition(await_order);
. <
‘:jccen e(start_to_takeoff) after(0) out
transition(send_order): / if random()<=0.01 then

send(unnormal,true);

else
\wnd( normal.true);

discrete pilot
port:
event input bool start to takeoff;
event output bool normal;
event output bool unnormal;
state:
initial state await_order
when entry() then
statehold(inifite);
end;
when receive(start to takeoff) then
transition(send_order);
end;
end;
state send_order
when entry() then
statehold(0);
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end;
when timeover() then
transition(await_order);
out
if random()<=0.01 then
send(unnormal,true);
else
send(normal,true);
end;
end;
end;
end;

6.5. 4. 3K TR BN R R

RATEHI RN R GRS RS, TR RS, R HE R R
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i€ S

<<discrete>>
thrustsystem

parameters
reala=1.1;
real b= 2.0;

values
real T = 0.0;

ports
event input bool turn_on;
event input bool adjust_a;
event input bool adjust_a_to_b;
event output real T = 0.0;
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RS

entry()
statehold(inifite);

receive(adjust_aj

discrete

" check_ready N

thrust_EPR1

thrust_EPRO

thrust_EPR

entry()
statehold(0);

i) take_off

entry
statehold(inifite):

entry()
statehold(inifite):

rece
T=b;
transition(thrust_EPR1);

adjust_a_to_b)

FCCsystem

value:

real speedFCC;
real altitudeFCC;

port:

event input bool start to_takeoff;
event input bool normal;

event input bool unnormal;

event input real u;

event input real w;

event input real h;

event input bool communication ready;
event input bool brake off;

event output bool adjust_a;

event output bool adjust a to b;

event output bool turnoff brake;

event output bool start_rotate;

event output bool retract landing_gear;
event output bool turn_on;

state:

initial state stop
when entry() then
statehold(inifite);
end;
when receive(start to takeoff) then
transition(perflight check);
end;
end;
state preflight
when entry() then
statehold(inifite);
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end;
when receive(normal) then
transition(send_start0);
end;
when receive(unnormal) then
transition(stop);
end;
end;
state send_start0
when entry() then
statehold(0);
end;
when timeover() then
transition(send_start);
out
send(turn_on,true);
end;
end;
state send_start
when entry() then
statehold(inifite);
end;
when receive(communication_ready) then
transition(release brake0);
end;
end;
state release brakeQ
when entry() then
statehold(0);
end;
when timeover() then
transition(release brake);
out
send(turnoff brake,true);
end;
end;
state release brake
when entry() then
statehold(inifite);
end;
when receive(brake off) then
transition(thrust EPRO);
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end;
end;
state thrust EPRO
when entry() then
statehold(0);
end;
when timeover() then
transition(thrust EPR);
out
send(adjust_a,true);
end;
end;
state thrust EPR
when entry() then
statehold(3.0);
end;
when timeover() then
transition(judge v1);
out
send(adjust_a to_b,true);
end;
end;
state judge vl
when entry() then
statehold(inifite);
end;
when receive(u,w) then
speedFCC=sqrt(u"2+w"2);
if speedFCC >= 63.28 then
transition(judge VR);
else
transition(judge v1);
end;
end;
end;
state judge VR
when entry() then
statehold(inifite);
end;
when receive(u,w) then
speedFCC= sqrt(u"2+w"2);
if speedFCC >= 70.48 then
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transition(judge altitude0);
else
transition(judge VR);
end;
end;
end;
state judge altitudeO
when entry() then
statehold(0);
end;
when timeover() then
transition(judge_altitude);
out
send(start_rotate,true);
end;
end;
state judge altitude
when entry() then
statehold(inifite);
end;
when receive(h) then
altitudeFCC = h;
if altitudeFCC >=23 then
transition(relanding_gear);
else
transition(judge_altitude);
end;
end;
end;
state relanding_gear
when entry() then
statehold(0);
end;
when timeover() then
transition(keep climb);
out
send(retract landing gear,true);
end;
end;
state keep_climb
when entry() then
statehold(inifite);
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end;
end;
end;
end;

6.5. 4. AEN RS
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<<discrete>>
thrustsystem
parameters
reala=1.1;
real b = 2.0;
values
real T = 0.0;
ports
event input bool turn_on;
event input bool adjust_a;
event input bool adjust_a_to_b;
event output real T = 0.0;
’[j( AN *}L :

turn_on e —
thrust_EPR0 thrust |
( check_ready ) o
T statehold(0); take_off
entiyi) statehold(0): statehold(0):

starchold(inifite); entiy()

statehold(inifite):

timeover()
transition(thrust_EPR);

receive(adjast_a)
T=u
ansition(thrust_EPROY;

ot
send(T.T);
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PNy

discrete thrustsystem
port:
event input bool turn_on;
event input bool adjust_a;
event input bool adjust a to b;
event output real T = 0.0;
parameter:
reala=1.1;
realb=2.0;
real ¢ = 909000;
value:
real t0;
real t;
state:
initial state off
when entry() then
statehold(inifite);
end;
when receive(turn_on) then
transition(check ready);
end;
end;
state check ready
when entry() then
statehold(inifite);
end;
when receive(adjust_a) then
t0=a;
t=t0%c;
transition(thrust EPR);
end;
end;
state thrust EPR
when entry() then
statehold(0.01);
end;
when timeover() then
transition(thrust EPR);
out
send(T,t);



X Xlanguage

XIBSZERMTE S0

129 T

end;

when receive(adjust a to b) then

t = t0*c;
transition(thrust EPR1);

state thrust EPR1

end;
end;
end;

6.5. 4. 5B AL
IR g o
EBGE

RS

when entry() then
statehold(0);

when timeover() then
transition(take off);

send(T,t);

<<discrete>>
EPAsystem

parameters
real e = -1.0;
real f=1.0;
real g = 0.0;

values
real Elevator;

ports
event input bool turn_on;
event input bool start_rotate;
event output bool Elevator = 1.0;
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waitingd

entry()
stateholdinifite):

receive(turn_an)
transition( waiting):

after(2.5)

N

rurn_on
N rotate) rotate rotatel
{ waiting entry(} entry() entry()
statehold(2.5); statehold(5.0); statehold(2.5);
entryly after(5.0)
statehold(inifite); timeover() timeover() timeover()

Elevator = f;
transition(rotatel );

Elevator =
transition(keep_communication):

e ki
transitioni rotated));

out
sendi Elevator, Elevator):

out
send(Elevator, Elevator);

send( Elevator, Elevator):

SO AR
discrete EPAsystem
parameter:
reale =-1.0;
real f=1.0;
real g =0.0;
int cont = 0;
value:
real E;
port:
event input bool turn_on;
event input bool start _rotate;
event output bool Elevator;
state:
initial state waiting(
when entry() then
statehold(inifite);
end;
when receive(turn_on) then
transition(waiting);
end;
end;
state waiting
when entry() then
statehold(inifite);
end;
when receive(start_rotate) then
transition(rotate0);
end;
end;
state rotate(
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when entry() then
statehold(0.01);
end;
when timeover() then
E=f;
cont = cont +1;
if cont<= 250 then
transition(rotate0);
else
transition(rotate);
end;
out
send(Elevator,E);
end;
end;
state rotate
when entry() then
statehold(5.0);
end;
when timeover() then
E=f1;
cont=cont+1;
if cont <= 500 then
transition(rotate);
else
transition(rotatel);
end;
out
send(Elevator,E);
end;
end;
state rotatel
when entry() then
statehold(2.5);
end;
when timeover() then
E=g;
transition(waiting);
if cont <= 250 then
transition(rotatel);
else
transition(rotate2);
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end;
out
send(Elevator,E);
end;
end;
state rotate2
when entry() then
statehold(0);
end;
when timeover() then
E=g;
transition(waiting);
out
send(Elevator,E);
end;
end;
end;
end;

6.5.4. 6RTTEZR RS
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<<discrete>>
brakesystem

ports
event input bool turnoff brake;
event output bool brake off;
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brakeon

entry()
statehold(inifite);

receive(turnoff_brake)
transition(brakeoff0);

turnoff_brake

\ 4

brakeoff0

entry()
statehold(0): brakeoff

timeover() ) -E.r-lfij‘()
transition(brakeof); statehold(inifite);

out
send(brake off,true);

PN R
discrete landing_gear system
port:
event input bool retract landing gear;
event output int Lg;
value:
int lg;
state:
initial state landing gear down
when entry() then
statehold(inifite);
end;
when receive(retract landing gear) then
transition(landing_gear up0);
end;
end;
state landing_gear up0
when entry() then
statehold(0);
end;
when timeover() then
lg=0;
transition(landing_gear up);
out
send(Lg,lg);
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end;

end;

state landing_gear up
when entry() then

statehold(inifite);

end;

end;

end;
end;

6.5. 4. THIZN RS
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<<discrete>>
brakesystem

ports
event input bool turnoff brake;
event output bool brake off;

OUINSE
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brakeon

entry()
statehold(inifite);

receive(turnoff_brake)
transition(brakeoff0):

turnoff_brake
v
brakeoffo
enfry()
statehold(0); brakeoff
fimeover() entry()

transition(brakeoff); statehold(inifite);

out
send(brake_off,true);

PNy

discrete brakesystem
port:
event input bool turniff brake;
event output bool brake off;
state:
initial state brakeon
when entry() then
statehold(inifite);
end;
when receive(turnoff brake) then
transition(brakeoff0);
end;
end;
state brakeoft0
when entry() then
statehold(0);
end;
when timeover() then
transition(brakeoff);
out
send(brake off,true);
end;
end;
state brakeoff
when entry() then
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statehold(inifite);
end;
end;
end;
end;

6.5.4. 8IBIE RS
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<<discrete>>
communicationsystem

ports
event input bool turn_on;
event input bool turn_off;

OUINSE
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o,

( off

entry()
statehold(inifite);

receive(turn_on)
transition(keep_communication0):

turn_on

/ keep_communication0 \

entry()
statehold(3.0);

keep_communication

after (3.0)
entry()

statehold(inifite):

timeover()
transition(keep communication);

out
@)d( communication_ready,true); /

PNy

discrete communicationsystem
port:
event input bool turn_on;
event output bool communication_ready;
state:
initial state off
when entry() then
statehold(inifite);
end;
when receive(turn_on) then
transition(keep communication0);
end;
end;
state keep _communication0
when entry() then
statehold(3);
end;
when timeover() then
transition(keep_communication);
out
send(communication_ready,true);
end;
end;
state keep _communication
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when entry() then
statehold(inifite);
end;
end;
end;
end;

6.5.4. 9 KATHME RS
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==function==
env
parameter

real roud=1.225;
real TO = 288.15;

value
real T,

port
input real h;

output real rou;

ERZIF
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input real h;

and h<=20000]

T=T0-0.0065"h T=216.65, T=216.65+0.001*(h-20000};
rou=rou0*(T/T0)*4 25588 rou=0.35392*exp((-h+11000)/6341.62), rou=0 088035°(T/216.65)*(-35.1632)

SUA G
function env
parameter:
real rou0=1.225;
real TO = 288.15;
value:
real T;
port:
input real h;
output real rou;
action:
if h <= 11000 then
T=T0-0.0065%h;
rou=rou0*(T/T0)"4.25588;
elseif h>11000 and h<=20000 then
T=216.65;
rou=0.36392*exp((-h+11000)/6341.62);

else
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T=216.65+0.001*(h-20000);
rou=0.088035*(T/216.65)(-35.1632);
end if}
end;
6.5.4.10 FHFEHE%:
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—=discrete==-

dynamicsystem
parameter

real m = 288772

real g = 9.8;

real fa_T = 2.5;

real u_m = 0.04;

real ¢ = 8.32;

real S_w = 510.97;

real du = 0.01745;

walue
real F_MN:
real F_T;
real Q_bar:
real L;
real O
| port

ewvent input real n:
ewvent input real theta:
ewvent input real alfa;

| ewvent input real u
ewvent input real w.
event output real C_L;
event output real C_Di;
event output real C_M
event output real T,
event output real F_x;
event output real F_x=;

event output real h;

entry()

statehold(infinite);

receive(n,C_L.C_D,C_M.uw theta alfa)

F_z = -T*sin(fa_T/du}+F_N-cos(theta/du)+F { +mgTC Dsin(alfaldu);
transition(idle),
receive(T)
05* anv(n)’(u“bw“zj"z
*Q_bar
- D* Q| har*s w
M*Q bar*S w*c;
g+D’sm(tP taldu-alfa/du)-T*sin(fa_Ti u)-L Ifaldu));

7x T’cns(ia TFﬂu)—F N*zir )1 L *zin(alfa/du)+D’ %
F_z = -T*sin(fa_T/du)+F _| N'cns(thetaﬂdu)+F F’s\n(thetaﬂduj+m g*cos(theta/du)+L"cos(alfa/du}+D*sin{alfa/du);
transition(send1);

| send1
o entry)
statehold(0);
I timeover()
transition(idle):

out

send(F_xF_x);
send(F_zF_z);
send(M.M):

discrete dynamicsystem1

parameter:

real m = 288772;

real g=9.8;

real fa T=2.5;

real u m = 0.04;



X XlLanguage XIBEESE®EME 3.0 8142 T

real ¢ = 8.32;
real S w=510.97;
real du = 0.01745;
value:
real F N;
real F_f;
real Q bar;
real L;
real D;
port:
event input real h;
event input real theta;
event input real alfa;
event input real u;
event input real w;
event output real C_L;
event output real C_D;
event output real C_M;
event output real T;
event output real F_x;
event output real F_z;
event output real M;
state:
initial state idle
when entry() then
statehold(infinite);
end;

when receive(h,C_L,C D,C_M,u,w,theta,alfa) then
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L=C L *Q bar*S w;
D=C D*Q bar*S w;
M=C M*Q bar*S w *c;
F N = -(m*g + D*sin(theta/du-alfa/du)-T*sin(fa_T/du+theta/du)-L*cos(theta/d
u-alfa/du));
F f=-u m*F N;
F x=T*cos(fa_T/du)-F_N*sin(theta/du)+F_f*cos(theta/du)-m*g*sin(theta/du)
-L*sin(alfa/du)+D*cos(alfa/du);
F z=-T*sin(fa_T/du)+F N*cos(theta/du)+F f*sin(theta/du)+m*g*cos(theta/
du)+L*cos(alfa/du)+D*sin(alfa/du);
transition(idle);
end;
when receive(T) then
Q _bar = 0.5 * env(h)*(u"2+w"2);
L=C L *Q bar*S w;
D=C D*Q bar*S w;
M=C M*Q bar*S w *c;
F N =-(m*g + D*sin(theta/du-alfa/du)-T*sin(fa_T/du+theta/du)-L*cos(theta/d
u-alfa/du));
F f=u m*F N;
F x=T*cos(fa_T/du)-F_N*sin(theta/du)+F_f*cos(theta/du)-m*g*sin(theta/du)
-L*sin(alfa/du)+D*cos(alfa/du);
F z=-T*sin(fa_T/du)+F N*cos(theta/du)+F f*sin(theta/du)+m*g*cos(theta/
du)+L*cos(alfa/du)+D*sin(alfa/du);
transition(send1);
end;
end;

state send1
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when entry() then
statehold(0);
end;
when timeover() then
transition(idle);
out
send(F_x,F_x);
send(F_zF z);
send(M,M);
end;
end;
end;
6.5.4.11 BEIFRS
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<=discrete==
aynamicsystem2
parameter
real Iy = 44.86-10"6:
real time_step = 0.01;
real m = 288772
real du = 0.0174s;
value
real der_n
real der_u
real der_w;
real der_a;
reat ger_»_a;
real der_theta;
port
ewvent output real h;
event output real theta:
event output real aifa.
ewvent output real u;
ewvent output real w:
ewvent output real a;
event output real X_g
event input real F_x:
event input real F_z=;

ewvent input real M;

timeaver(}

| transitontdie ),

<
[ aul
I sendfhl
| .
| 1 aifa),
L LEL T
afler{0}
¥
ials
anteyr)

nfirite 5

receveiF_xF_e M)

= wtcosithetatdu)sw® sinf thetaddu);
= -utsingthetaltu ew cos{ghataldu)
15+ time_siep® der_u

time_sleptder_theta
taps der_h,
ine_stea der_X_g:

L
Bend1
| entry()
|
i timeaswert)
| sigamfidle}:
| P
| send{fh
| mendia L),
| mend(w
=endio.g

send(¥_g. X g
send(alts alf=)
enditha. th

discrete dynamicsystem?2

parameter:

real [ y =44.86*10"6;
real time_step = 0.01;
real m = 288772;

real du = 0.01745;

value:

real der_h;
real der u;
real der w;
real der q;

after (0}
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real der X g;
real der_theta;
port:
event output real h;
event output real theta;
event output real alfa;
event output real u;
event output real w;
event output real q;
event output real X _g;
event input real F_x;
event input real F_z;
event input real M;
state:
initial state idle
when entry() then
statehold(0);
end;
when timeover() then
transition(idlel);
out
send(h,h);
send(u,u);
send(w,w);
send(q,q);
send(X g, X g);
send(alfa,alfa);
send(theta,theta);
end;
end;
state idle
when entry() then
statehold(infinite);
end;
when receive(F_x,F_z,M) then
der u=F x/m - w*q;
der w=F z/m - u*q;
der q=M/1 y;
der theta=q;
der X g =u*cos(theta/du)+w*sin(theta/du);
der h = -u*sin(theta/du)+w*cos(theta/du);
u=u+time step* der u;
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w=w + time_step*der w;
q=q * time_step*der_q;
theta = theta + time step*der_theta;
h =h + time_step* der_h;
X g=X g+time step*der X g;
alfa = atan(w/u);
transition(send1);
end;
end;
state send 1
when entry() then
statehold(0);
end;
when timeover() then
transition(idle);
out
send(h,h);
send(u,u);
send(w,w);
send(q,q);
send(X g, X g);
send(alfa,alfa);
send(theta,theta);
end;
end;
end;
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