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ERRSHNSREERNRREEHTEIREE

Stateflow IRt T —MEIES, SFKSERE. WEE. IWSEBRNEER. EJLUERA Stateflow
FKinB8 MATLAB® EEH Simulink® #&EUIEBNINGES. SHETRIBNFRMG.

Stateflow EESEBIRITAIFFIAGE. ESRE. SEEE. BEMY. BRRENRESRE.
{£A Stateflow, EAJLIBESHIRIFFRRIBEI-ITEE, (£EAIE Simulink SREFRARIRA(THEE

E79 MATLAB SRRIRISRIATT. EFIEIESREBAERTEEI N EHTomAIELN. mERIETHRE
A RESCIRIE G IR — B IR,



Stateflow EfEs0iR

RENE Stateflow PEFHEHAEENERES,

o "WERKSHEE (F2-21)

o "FEIHE(T Stateflow B (& 2-9 ))

o FERMEENETAT (E2-1TR)

o 'CIEEREIREEBERRS" (% 2-22]R)

o "FERFTNHENRLS FREARIR" (5 2-27T])
o "BEIMESHRSHTRE (FE2-31R)

o 'FRBERSHERNERES (B 2-381)
o 'FRNFZEREERE (5 2-45W)
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BRIASHEE

Stateflow 2ETERKSHNERACRIENES. (£ Stateflow, FERILIHFAEINEHNRT, EEAR
BEBR, FIRSHERR.

BRRSHTEN TR (RE) ERRn—M TIFRRIaISR SRR, WSHALL:

« EASERBRHRIHIRENERES.
« IHEREBTTT TIRRIVIN— MRV E T — MR R RIS .
o EENEIRIT AR R S R Nt R RIS & AT AAREL,

1‘;”%%']%é}Eiﬁi‘fE?Ejt&fgtfﬁﬁﬁﬂzﬂﬁﬁm%%ﬁgz—’?E’\Jiﬂﬁo R AREERI L. ISEAER ARHIR

Stateflow ERYHl
Stateflow BRI, SEBTISIRASERINEMATHL. LT Stateflow EiRH TISEMEEAMENR

FHAPIENEWERER, ZEEDINSRRE MM, PBIERA— A first. second, third 5
fourth #REAIER. RENRFRAGEA—F, XLRERER, RWERMRARE—MSHREGE.

[speed=10]

(=econd 5 [speed>30] ) 5 [speed=50] i
—
1 ——1
[speed<3] ] [

[speed=<25] [speed=40]

EZMRISILFRBONER, FHERS—MVSHEIE. SBPUTZER, IKSEER LREER. B
SIS Z BT gERTEETS. BRSNS, BRE MRS — My/REMERASHEX
Bk, N, TESERER, HERERYSEERENTIGES—MEGL. EhEIES, BFNREExR
FEERRIRSHAGET .

= [speed=10] _(second o [speed=30] _{third EIE-FJ-eed':-;:L"IL tourth
§ -
= d = 1 =
[speed<5) [speed<25] [speed<40]
HWEGRE TERIRIT, FERARMMNELRIBESEERE, EofLUEZEL Stateflow E5 MATLAB
g Simulink RYEfh/EAEERE, ME— ELEEEIAER, FJURBUT=/MEE,

$EESH MATLAB WSRTT

WP T EaERARFHI—MESRAE, EhEaTINERREN. IFEEMBASYt.

« BRGH: ZESS— 1 RE gear_logic, EPEET LHITRIMEEHNTIERE. LEAREI=H
EIRREREINEE. EHRTHIE, gear_logic IREELTELEIRE.

+ BIFFIBER: 7£ gear_ logic JRE&H, FI{E on every(0.25,sec) REER, =8 every BlIFE—
MATLAB i+i988, SHUTEF SR 0.25 W EFHF—IXEEYE speed.

« WAEH: BMAZEY SpeedUp. Cruise ] SlowDown EEBEE delta HIE, IHWEIRRESEE
BMTEHRINESZRISEERE.,
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® MATLAB Function
{speed =0 widgets{n)
delta = 0}
'
"Eear_logic ™
on every(D.25,sec): speed = max(l,min{speed+delta, 100));
on SlowDown: delta = -1;
on Cruise: delta = O;
on SpeedUp: delta = 1,
first speed>3( N i

widgets(3); widgets(4);

widgets(1);
L

[speed=<25] [epeed<40]

EeElLUEE TR OSBRI AEEE MATLAB SiZEBI/ERAXNSRZHIT, BRI LURE—
MATLAB App LABISEF B REEFIEMIRT, 0, SEatFRdnrt, ZRARREnEAEmAE
%, 7EEH, MATLAB R widgets 55IRE _HNEESTHE.

Speedometer Gear Tachometer
AREEE : P AT T
IR R RN
f LY = / Y
I \ Second g / \
20 80 bt 2 7
\ / / Third @) 1 / 8
Ko/ 100/ e

Fouth ()
k4
Slow Down Cruise Speed Up

BRI, B App IKITTENIESKYF, /& Run, RESHEET, BREXHBRREEN.

g&, 1t Stateflow Editor g State Chart £k, = Run, EIEHGFE, 15EH Symbols &Eigs
#J SpeedUp. SlowDown 7] Cruise 1%$H. B, B Stop.

AKX Stateflow ElfE/9 MATLAB [SHTRIFMER, BSE £ MATLAB FhHifT"

BEEAEEAIEMAY Simulink E1R#1THE

L REHEM T — MBS B HETEES R AR, Stateflow EIfE Simulink BRI R/RAIER, 1ERIFRY
HERAFRBXSE AN, ZEBIRNIaHEEREZHE, SMSEMERE TR, B %
B, B/ shift_logic A FRERIATL.
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impeller torque
-
Me + ] X
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Engine C]

¥

[T Ju
T
L}
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|
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¥
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output torgue

B

)

—>
Passing_Maneuver
Brake [—

¥

pear trensmission speed

¥

Thrattle

throttl
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Usar Inputs

shift_logic vehicle

Ejpeasel

§_> -
throttle

ZESH TRSRREN. FHTHE. BidSEE. SSHnFEE.

o BIRGH: K7 gear_state BRTURENTIRRERI—MEMIRAE. KT selection_state BEFE
RERE, FHEMPEE TR FIRES. BETHEEEEE, XS PRSEREE.

o HITNE: HITIRE gear_state F selection_state BN ERELINIEIER,., XLRESENT
£, BEMFEEASNFIRSEFEERBENLT.

. Eﬁgﬂk’éﬁﬁiﬁ HH{E gear RIYFEIIIZPEMANEE. ESIRIE gear_state PHIBIEFIRSLERK

o FhEH: HEARERBREY, MIEFERAEH UP f1 DOWN ftkisi 2 BaviEfs. XEE4H
selection_state FfY send fpdfilk, HEEBEHAMEEUNITIFECERNSAHXER<S. Simulink
BRE] cale_th RIEEFAEMFI AN REE TIETENIAFRE.

. WEBIE: A THHILESRERY, selection_state [FHRNFHEIEEED after SEFER UP
DOWN SHHHS 8, (NEFFASREEEE A TUER 8 TWAIT BY, REF S BXEEGF

h 4

hJ
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-'Eala-:tiu::n_ﬂata
during: [down_th,up_th] = calc_thigear,throttla);

EJE“G = Uup |‘|

[speed < down_th]

1
I|
8

]

/ )

'Ir "=l o

- [speed = down_th] / \ [epeed < up_th]
— __'___,_:-"" '“\-\.\_\_\_\_\_

after] TWAIT tick)
[speed <= down_th]
{send(gear_state DOVN]}

after TWAIT.tick)
[speed == up_th]
{5en|:|-jge-a'_i'.ale.. F i}

Simulink Function
[down_th,up_th] = calc_thigear, throttle)

Sy

BIE{TREULE, BHITLATERE:

1 i User Inputs &R, 7£ Signal Editor X3IEHES, M Active Scenario 7IZ&XHIEFE—NFTEN Y

NEZSRINEEXH. FAREX4E Passing Maneuver,

2 i Run, 7% Stateflow Editor , EFiESREERFESEFTEERS. ERIENERE, B

7£ Debug #EII-£%, M Animation Speed THI%IZRF%EHEE Slow,
3 f£ Scope &R, IOEHESER

B rRsESEhESETEHBNGES

HER.
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P = [=] 3
File Tools View Simulation N

8- ae®P>E

Vehicle Speed & Throttle

Ready

= Q- E- | F&-

Help

Sample based | T=100.000

BEWEIHEIIESRMAR Simulink IRGEIT(HE

WA TS RGN R AR B —H 5%, Stateflow B7E Simulink #EBIch BRiotEth, &8GR
R TS ER Y. ZEBIMATImHEE RS HIRE, #HmSEMERI TR, BHFZ
B, =i Gear_logic {27 FRAVEL.

Passing_Maneuver J
Brake

@ Thrattle

¥

impelier torgue

h 4
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User Inputs

T

throttle

Mea

Engin=

gear

L

[
P

L.,

|¢ Gear_logic

.

il Jlﬂ
| W o]
[
| WL ]

[ ]
[
e

[

transmission

speed

vehicle speed

ZESH TIRSEREHN., BIEANSEIEI FZIE,

BIREGHS: RENGINEENZIERFEE TR gear 1, iZRE
iR, RS gear A LAYIHBIERRERE T FTEEMARNE TEIE N A/REH up 1 down RIE.

REREEMANIAER, F
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& en,du IEREIRNSE—IRBALE (en = entry) FIEREEEIEIAIENEEERIEL (du =
during) FUTIRSANE,
o EIEINSEE: BL(E gear RYLEIEFHMANLE. BRRIE gear FAIEIEFIREEMILLE.
« WFEE: ATRHILESRRERE, /REMN up F down ERNFEEEES duration iEHE

2 [ERYEERS. BERREHEMEEU TIBEE MBI RN FERE TWAIT (LI ASRAINE)
RS, FHER.

(gear N
en,du:
[down_threshold,up_threshold] = calculate_thresholds(gear.throttle);

up = duration(speed == up_threshold) > TWAIT;
“
Simulink Function

down = duration(speed <= down_threshold) > TWAIT;
[down_th,up_th] = calculate_thresholds(gear,throttle)

B : Semnd

[down] [down]

FEHETREGE, BHUTLATERE:
1 Ui User Inputs &R, £ Signal Editor 3J{EHES, M Active Scenario 7ZR+EZFE— N ENX A
RIZERSHIIRIBCE Y. BUABCEI 42 Passing Maneuver,

2 i Run, 7% Stateflow Editor &, EFiEISREERNMFESEFTAEERES. BERIENERE, 5
£ Debug i%&IT=4, M Animation Speed T7%KFi%E Slow,

3 7£ Scope #&iRep, HBEHHEER, NSRBI ERBAEMEERTLE.,
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2 Sstateflow ERL&NR
(4] o || =[] ER
File Tools View Simulation Help N
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@-le®PR-4-C-&-

Ready Zample bazed | T=100.000
DS
SRS
after | duration | every | send

FHIER

"FIIEFHETT Stateflow B” (55 2-9 )
"ERMFEXETA" (58 2-17 ;)
"BIRBEREREEERAR"  (F 2-22 1))
"ERFTTSINEL FRFEE" (56 2-27TR)
"BEESHESHTRE  (F2-311)
"EREENSEIERIERYERD" (% 2-38 W)
"ERNFEERAEEDE (5 2-45 1)
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31EFE1T Stateflow

Stateflow EIRBIRINSHNEIRR, IS, HBNEIRAR. SATLIEE Stateflow ESREN
MATLAB S%8) Simulink SBEUNANBRNSNBMNGES. BMMETHENREG. BXFMER, B5H
TRRRSHEE" ($2-21) .

f5Ign, TERY Stateflow ERHREMARAVEMIZE, ZEQSM MRE/ On 7 Off PR, 7 On
RET, E@mbES y FTHEA x. £ Off KET, BIHESIRENT. SWANSSEBRENEE t0
A, BEEXERESZEERE. SRS TR RS LB v RIE.

== [x<t0]

¥ =x;

in ]
S
2

[x>=t0]
Gl BEaNaIBIRXFRY Stateflow B, LATE Simulink i T{FEFIE MATLAB #1117,

f3i& Stateflow
$JFF Stateflow Editor

Stateflow Editor 2—MEZME, AT IRIPKSEBE. EE. WSEBRINEER. T
Stateflow Editor Z/l, FEHERIEHREETRIERITR.

o EENEERMEGELSLRYE Simulink BELENFMY. ETEMMETRIERZERE, Blg— AT
Simulink #REIP{ENRRIHITIERY Stateflow B, £ MATLAB ap it BIA:

sfnew rectify % create chart for simulation in a Simulink model

Simulink BIE—NZA rectify BIREL, Hp8E—SHI Stateflow Chart #55R, ZFTFF Stateflow
Editor, iEXEEER,

« E} MATLAB N AERZITERIIASYIINFEE, BRIZEaEN MATLAB SIS HITHIIRZ
Stateflow &, 7£ MATLAB SRR, BN

edit rectify.sfx % create chart for execution as a MATLAB object
WIRI I rectify.sfx ANfE(E, Stateflow Editor I&EIEBZ A rectify BIZE,
Stateflow Editor FYFEHMAEXISIZIIR. EEF] Symbols &itg.

« BEME—RERXE, GRLERETBYAESING. BEREMER  TEREIZEE.
« EEHRNENE— M ERIERR, 2EH8rT—aaRERRINER TN IE.
« EEMRIAMIE— Symbols &g, ERILIAERERIIFEEF T EERE R ERIFTS.
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Chart Symbols P X
© ¢ = @ |Paluntived b Tcrart " @RReEe )T
Q TYPE NAME VALUE  PORT
E3
(]
Q.
“a
Ul
&
b'ﬂ
=]
4
® | @
R £i1E Stateflow Elfig, GRILISEHASEHZIS— " EEREMTEIIAES, Fla0, SIS
£ MATLAB FHTHIE, FEERSEFIZIE Simulink i T{AENEF,
RIARTSTNEERS
1
XSRS, R State EltR - FEEHRERER. BHREERALBIING. BNE
ZIRE, BREEA LAEMIE, EXARTFR, BMANREER On FIREME y = x.
®
On
¥ =K
2 B —MATS. GRAEFHED On RS, BRETARRIIEI KT REERRE. FRES
HIBFREEA Off, WEHZKSFHEIRSIEES A y = 0.
@
On Off
y=x y=0;



13i&EFHE1T Stateflow

3 BT IINSHERMSZENZALEE R, BB E LUERIRS M7
. EMNER, BRIOEIRET.

&, BRHER, BREFN—RSINSIENEIS— MASHIA.

L
s
On
¥ =K

4 WEBNMEBFRNESAERFEM x<t0 5 x>=t0, FHHMESESA.

®
on [x=t0]
¥ =K
J [x=>=t0]

5 EEAE:

AEEENNEWT, SNBSS EIEX N LA S T ANAEUE.
o ENTENERTTRFEEREA/, 5% Format iIEII<, A Auto Arrange 5% Ctrl

0
58
=

0
58
=

+Shift+A,
| EEBENAINUSAER, SRS Fit To View Eix L,
R REX RIS

FERTEIZRT, YRENXEPFERINSNMISHIEEEERE (a0, BMASUE. BHEUEsAtE]
#8) . 7£ Symbols B84, RENMIFSHELABHERIRG © HTIRc. Type JIRIEENRENFTSE
EFRERRER BRI ERE.
1 $JFF Symbols &ig&,
WREHIFERIZE Simulink #8hRE], 7B7E Modeling i%EIT-<9, 7£ Design Data T, %%
Symbols Pane,

«  WIREHIEAIREE MATLAB fRHfTRIRIZE, i57E State Chart IR, 1% Add Data >
Symbols Pane,

2
£ Symbols &it&/, sair Resolve Undefined Symbols @ .

SNSRIIEERIETE Simulink HEIHRAYE, Stateflow Editor RIEFFS x 1 t0 FEITAMNEUE &,
By BT AmHEE v,

o NEREGHEEIEERE MATLAB FrifTHYIRIZE], Stateflow Editor M t0. x §1 y MR AARIBEL
12 b,

2-11
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2-12

BLEYEET BEROUEG-T
TYPE NAME VALUE PORT TYPE NAME VALUE PORT
54 t0 &t 1
s y [ vy 1
3 HMTEHE t0 HFEIRPASEN, ESEEREERAEELHNE. £ Type 5Id, < t0 il

5

ROEIERBIERR, SARI%E “d “Constant Data” |
REFE t0 AYE, 7E Value Flh, = t0 SHITHHEANE, FHANE O.
{RIFEH Stateflow &,

CHOEBRAERPEI#E Simulink TR, & MATLAB BT,

JGEES Simulink EHRBITHE

B1E Simulink 1&EIRXEHTHR, BB HiRISERRIEZZIEE RRIEMRER, NRGE
M MATLAB s {TEAFHITE, 5250 "BEIFA MATLAB MSAIT" (5 2-13 1) .

1

FiREZF] Simulink Editor, BEERIRERAINIEEF=FmE Simulink #EAHJZFR:

el "rectify” . WRNEEEI=A0IN, BREXISIEIIRINERAY Hide/Show Explorer Bar Elfx
@

T TR ELUB SRR INEIEE A

« M Simulink Sources s, FI0I— Sine Wave &,

« 3k Sine Wave #&57H1% Sample time i85 0.2,

« 1% Sine Wave &RV HZERZE] Stateflow BRI,

° 1%%_%*7}1573 X,

MR GRII—IMETE -

« M Simulink Sinks FE#R, iHII— PN EBERMNMEAIROAR Scope 18R,
« 15 Sine Wave &RV HIEREZ] Scope HEHRAIE—NEIN,

 f5 Stateflow EfYIHIEREE Scope RIS MR,

. BEEREHYy.

{R1Z Simulink &8,

Ay A
X ¥

Sime Wave

Scope
Chart

BSEER, B5SE Run ', 7E(SEDDES, Stateflow Editor @it ERNEZEH BB R A IES
*go



13i&EFHE1T Stateflow

6 IHREH(TFESS, W& Scope R, RKRRET Stateflow ERVMAESHBELESE.

4 Scope — d ¥

File Tools View Simulation Help »

@- 0P ® Z-a-[0-+8-

Ready Sample based T=10.000

PEERERERFER T BN E.

JSEEJ MATLAB JISRIT

Bt MATLAB s {TEOFHTE, BeIE— I ENSR, FERH step BE. WNREEE Simulink 1
BB TR, B5E "BEEA Simulink #&5RFTHER" (B 2-121) .

1 ‘Ei%ﬁj@@@fﬁ)‘d’ﬁ?ﬂ EREIRY sfx SKHAIEFR, SIE— MBS r. BEEUE x FOIBEREENE
R-EXTE.

r = rectify('x',0);
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2 RERITRRMAMELEE. AE X @3KBEZKRANE. B8 Y 2—MHIRMEE.

T = 0:0.2:10;
X = sin(T);
Y=1[I
3 EIZIXER step RECRHITEINS. BRERE X WRMEFEABEIE x 53, ERE Y P&k
y RNERE, EHTISEH, Stateflow Editor BiS BEIEZEH Bei BRI,

fori=1:51
step(r,'x',X(i));
Y(@) =r.y;

end

4 M MATLAB TYEXHHIBRERISR r,
delete(r)
5 MEEHTRISER. FIa0, ERLUERA stairs RECREIE—NEE, AT XY B9E.

ax1 = subplot(2,1,1);
stairs(ax1,T,X,'color','#0072BD")
title(ax1,'x")

ax2 = subplot(2,1,2);

stairs(ax2,T,Y,'color','’#D95319")
title(ax2,'y")
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13iEFHE1T Stateflow

4 Figure 1 — Ul X

File Edit View Insert Tools Desktop Window Help

A BIBEEIR::

0.5

PITERERERFER T RN E.

BiESR
Chart | Scope | Sine Wave | sfnew | stairs

FHER
- OERASHEE (#2210

. "R EEMNET R (E2-17T W)
. “Stateflow Editor #£{E"




2 Stateflow EffR

. "B R E X RIFFS”
. “Create Stateflow Charts for Execution as MATLAB Objects”
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ERaFEXETA

(EREEEXEITAH

INSHEER I ERIBEINSEHERZRERIES, ATEN Stateflow EE(TEIEFAITA. BXIFH
B8, BEH "WERINSIEE" ($2-2X1).

RS ERE

FEREER N T— MASTR TR Collatz FEABSAIIRAH. HTLTIMERN v, ZEBITIE
LTS BB 10 = 1, 11, 12, s

© S iR, W = /2,
* YNER n Sy, M rier = S+ 1

Collatz 358f5, BNEREHE—MREXE 1 FABFS.

®
in=u}
y
Init
entry:
o~ [n2==10] n2 =remin,2}; n "
ST y=1alse; o/
exit:

¥ = isequal(n,1);

=

Even ) (C:dd
entry,during: ] (n2 ==10] entry,during:
n=n'z; n = 3*(n-yH1;
- . = - .
= e [n2 ~= 0]y = isequal{n,1);} R

ZER="AEAHMN. EREFER, Init RETRHEEDE:

o AHEEE n IREABA u BYE.

o HnfREA2 B, AHEEE n2 IREAREL

- HHEYE y IRE false,

RIEMARNZ B, EiEREE Even 8 0dd RZE., ZHIREESNE Even #1 0dd K& [EWIHERS, B

IHHEKEFFIFHET. SFFIEE 1B, BHEEE y T true, FitA Simulink® 1&824R7 Stop
Simulation (Simulink) &bk,

RESaniFRE
RSP S BIRERS Stateflow BASAHE. BTAPKISHFAI entey. during Fl exit 2
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2 Stateflow B
REMERIKR |45 15488
entry en LRSHRER, SRS L RE.
during du BRSEMEHBEEREBHIZNSH, sifFEREL ER4E.
exit ex HEEBLIRSH, SHEENELS ERE.

2-18

ERILUBITRSI TR (entry, during, exit) BHAES (en. du, ex) FHERTIERY
KA, BADLMERIESHAEIRNEIMERE, HlaN, HERE entry,during ZREHELSAITERI AL
ExrE, ARRRSEREENESNEEREY LRE.

TR T KBE P MRS ISR,

K& EE SR

Init entry: FEREFIR, Init GRS, BT n RIEHBMHE v IRE false,
n2 = rem(n,2);
y = false;
exit: B T— e EERY Init B, AE n E85T 1.
y = isequal(n,1);

Even entry}duringi TTEIXERIINT—MEE (n / 2) FHEUTREL EEHESHEMY
n =n/2;

n2z=rem(n.2); |+ Even BER#KLERTHIRIELLE.
*  Even {REFEERIE M BE/GRIRIIEIL,

Odd entry,during: | IHTEIKBFFIRIT—NETF 3n+1) AELITRERE CEBEHEEGEME:

n = 3*(n-y)+1;
n2=rem(n,2); |+ Odd BERHECEERTAIRTELS.

«  0dd RFEFRGERNE HEERIEEZE.
FEEMPEIEIAEOMER, v ATEERAT, ERE—10E

£E, Bn=18, yHEERA 1, BzsfFEhESLEZR
MEK n & n2,

2 E 23 B

R FE N SR LGNSR Stateflow EHITHIZNE. RERAEERIMERERFZMMFMAEE.
BISERBlE, BERRBUNERRS:

[condition]{conditional_action}

condition 2M/REFEI, ATHERERERD. MRANMEERM, WREXRB—MIEERA true
RIS A

conditional_action EEFIMFERBRISEMEN true FHHITHNIES. SESERETESRHERE, BEEHT
exit 8 entry IRESEEZ AL,

TRIH T IkBE PSR FIIER.

%% i afERE SR
?géﬂit BIBGA |n=u FlEE EREFFRRS, HHEAE v MEHEIE n.




ERaFEXETA

5515 e AR 1]

M Init 2 Even |2 == 0 S % n (BT, RERE, ISR
RS SRS TR 0dd AT EL

M Init 5] Odd % % n BN, RERE. ISR 2
IS ERIAESESR Even MUTE2 ST L
MOddE]  [n2=-0 it % n RIBEET, RER.

Even HY¥%#%

MEvenE|  |n2-=0 Sk % n A, RERE.

Odd B9¥%HE [y =iccqual(n.l) |RHEHIE FERERBAS, e n BAST 1,
MERTH

BIREETEMN 9 FHARIKSFS,
£ Model Configuration Parameters XiEHERY Solver T, i&RLATIEIN:

1

+ Type:

Start time: 0.0

Stop time: inf
"Fixed-step”
Fixed-step size: 1

7£ Symbols &g, EEAMENE n, 7£ Property Inspector B Logging T, i#%#% Log signal
data,

£ Constant t&tRep, WA u =9,

7£ Simulation &£, £ Run .

EIR T FIMET LAY :

ERIE) t = 0 &b, RAZ Init FIENARER.

. ERIES n BEIRER 9.

+  Init REWELE.

« Init DY entry HEE n2 18EH 1 BiE y iIRE A false,
fERdiEl t = 1 4k, &4 n2 == 0 )9 false, FIEIESHEE 0dd.,

« Init PRI exit FFEE y IREF false,

«  Init REZHIEENE.

o 0dd KREEEIE.

« 0dd HY entry 3{FlE n 1885 28, E n2i8EAN 0,

TERJIE) t = 2 &b, K n2 == 0 J true, EILEHEEERE Even,

o 0dd KEZHIEECE.

+  Even IKESHIBECE.

« Even #fy entry si{FiE n iIREH 14, ¥ n218EH 0,
TERTE) t = 3 &b, K44 n2 ~= 0} false, EEIREEELER.
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2 Stateflow Bt

50

40

30

20

2-20

o Even JKEREHE,
e Even FfY during Zi{EE niRBA 7, B n2iREAN 1.
o TERTE)t = 4 4, £ n2~=0 79 true, FILEEREEE Odd,

.« EBHFERE y IREA false,
+  Even IREZIIFEGE.

+  Odd RSHBLE.

+  Odd FHI entry sH{FR n IREN 22, K n21REN O,
- ZEHEEIKERFY, BEICERE t = 19 45AF n = 1 BYE.,

< TERTE) t = 20 &b, EESEM Even ##E Odd.

« £ Even IKEZAREZH, EBMEE y IREN true,

« Odd KSHIBLE.

+  0dd $RY entry FHERSIEL n B n2,

o EEIEHES y 89 Stop Simulation 1EHYEIHFE,

5

£ Simulation i%&IT-<#AY Review Results T, A5 Data Inspector lw_r\i

6 ZEEFIKEFFIRNE, B7E Simulation Data Inspector 1, IFBFICRANSS n.

HBiESH
Stop Simulation

HiBEH

FHIER

. "XIEBRAREH AR

7 8 ' 20.0 R

(38 2-2])



ERFEXETA

"Ee BT FRISEEL”
"BEESEHESHTRE  (F2-31R)
"R FREREEE (5 2-45 W)
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2 Stateflow EffR

SR XGIIRERERRSR

MRS, LI—RAII— N FEARNS IR — M aSRERNSHNEREN, X, BELAES
Stateflow BFERAFIZIER. BXRFAER, BEE "WERKSHEE" ($2-21) .

WREBREH

SORRTERG, BE—NAS MREET B IRSIILRN. WBRSRIMPRESITRRTS
(HFRS) . SNBRERABRSHOR/SE (SRR

(Parent

Child1 =] Child2

L A

LINSHIABEITHLESB/IESR. SREHENER, HPREZ—BaiaiE. S0RERIEH
iEht, HRrEFIRSEREIREGE.

BRG]

HRBIRI—E AM FoEeFE, FM JoFER CD SBMRsARRI AR SINARFH TR, EhRTRET,
fErL A iy Media Player Helper R3PS E ERRERIEF A S INERS.

4 sfedplayergui — X
Media Player Helper
Insert Disc Eject Disc

CD Request

PLAY REW FF

Radio Request

OFF CD FM AM

2-22



EERGERERSRER

MAESE ST ETELR (OFF), L#%EE— Radio Request IZHHRT, MAKFEEIPEHIFRIRAF
A, WNREEE CD Emes, WelLAmtEHEF—1 CD Request #%EHLAI%ESE Play. Rewind. Fast-
Forward 8 Stop, &eJLAE(AESFEFAVHIRTZIFRNSGEHY AR,

Bid ERRSERGEEEIRTH

&), WS AESMRFIELNEERBLER. BR, BIIXRAXKI—NEERNE, EIJLIE
LRMENRFRIT. Hla0, TFUR CD RERMEFHA Fast-Forward iR 2O ER M

1 IR TIRE.

2 $TH7T CD #EmES.

3 TR,

4 ERAPRESRE FFRE.

BRILSIRESHP— IR/, BEME—NBEREIER, fliN, SRINERILIENXSHRESIRFTFIX
AZEREER. TEASEENARIIAEEINFEA AR, LK CD =R LSRRI ZE]
iR, RIREENX SHERBUTENATERMMFMARIS CD Request ZEHAYMMAL,

ALY HAEEINRSHIIT, sf_cdplayer 5 Model Explorer #£ Media Player Mode Manager
THAIENBRERSEREGE. EFTH Model Explorer, 5% Modeling iEIi~4, % Model
Explorer,

v T Media Player Mode Manager
+ [ ModeManager
(] Standby
v =] ON
~ [ CDMode
v O Play
) Normal
CJ Rew
(] FastForward
[ Stop
] AMMode
£ FMMode
O Eject

TRIH T RREEHEPREHEE.

B& K& 1588
TRZ (Media Player Mode Manager |ModeManager |I{AEESINRFNIES TIFER
) Eject i‘g%ﬁ%‘djﬁiﬁ (Gl SE= AL ==
Be
MAEENRSES] (ModeManager |Standby SARESHRFSETHIIE (OFF)
HIFIRE) ON M AFEEINRAHEGE (ON)
IAESIFES (On BIFRE) AMMode AM FLeBB TR RGE
FMMode FM JoierE FEMRAE
CDMode CD BEs FAMFHAE
CD #&ME8E5] (CDMode FIFIRZ)  |Stop CD #BM=s=LE
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2 Stateflow EffR

B& K& 588
Play CD B EEEROLE
KEBHER (Play FIFIRE) Normal IEERBRIR
Rew R EHERIER
FastForward Fast-Forward BHiE=

TEERTEPRSHIZER R,

.
'T:-'IudeManagar ™y
I )
tandby
entry:
CumrentRadiohMode = OFF;
MechCmd = STOP;
|Riicfag 1= OFF] IFF

oN 3

TOMode o =

en: ? 1,

CurrentRadioMode = CD; DiscPresent]

{f MechCmd = STOF; q g
. ] &K (Stap \ (Flay . ™
T MachCmd = STOPF; entry: MachCmd = STOP; (Eject h!
entry:
MechCmd = EJECT.
hasiChangud|F L]
[Dis
F REW F
F dFia==F
i F AL
LS "y ta A
p.
‘AMMode
— o
Rt Reg==AM
S
FhiMode
FadicRag==F ! q

e

L
. A

{(ERFERCERIFMR

BEREFE (B RATNEBRE) WRYRERAT, TLIBCEEEFERXEENEREARINL. FE
HFERASENERTA. FIgN, 7 sf_cdplayer 1, Z{AESEIIFEH AMMode, FMMode 7]
CDMode {EAFELI. ZEFTF Media Player Mode Manager B, REBI="SER. EE
EHEP—NTFERFERAER, BUHZTFE.
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EERGHEREESRRR

(ModeManager ® )

H
')

Standby
entry: CurrentRadioMode = OFF;
MechCmd = STOF;

[RadioReq == OFF]
[RadioReq != OFF]

(ON - ™y
e =) ®
(CDMode ™
[hasChanged(RadioReqj]_{A_ . [RadioReq==CD]
2
. A
(AMMode A
P [RadicReg==AM]
l\_r_r_l =
. y
(FMMode h
A "RadioReq==FM"*/
L
N ‘)
™~ Y,

[DiscEject]

|

Eject
entry: J

MechCmd = EJECT;

7% ]

M5 sf_cdplayer €3 545NA1 Stateflow &:

User Request 8 Ul SkEIEFRTE, FHIGHNEEL Media Player Mode Manager 1 CD Player

Behavior Model &,

CD Player Behavior Model #i3k 8 User Request 1 Media Player Mode Manager Eg9&#i, 7

&1 CD BIESAIRAT .
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2 Stateflow EffR

RadioRaq

RR l_.

CR [ CdRe:

D-} ‘} DiscPresent
0 0| [

¥

I
— I

¥

CurrentRadiohMode

h 4

DiscEject | DizcEject
MachCmd —e—Im l:l
Discinsert DiscPresent | DiscPresant
N S
User Request Media Flayer

Mode Manager

¥

CMD O{dsmus
| Disclnsert Q"E-sanl —

I
[

S
CD Player )
Behavior Model DiscPresent

EREISRES, GRS MNENENES Media Player Helper B9 E, BEKEZARER, i
{8 Stateflow Editor TRERAUSEINE.

BEER

=B SAR]

. “Model Media Player by Using Enumerated Data”

. “Modeling a CD Player/Radio Using State Transition Tables”
. “Simulate a Media Player”

FHIER

. TERREIEE" (5 2-2)

. “State Hierarchy”

. “Encapsulate Modal Logic by Using Subcharts”
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ERFTNEINRLS FRGEE

ERAFTNHINRES FRREER
ETIEREFIS N TIEER, BTE Stateflow ERRERHTISL P, IENEREMRITII—

72, EEILMERFA TSI ERSRIEAIR BH S FRAEEE, BXTFAEE, B2 TERIRE
e ($22]) .

REDR
Stateflow BIE]LABSER (OR) IRZASFNFHT (AND) IRZ:

+ HF (OR) KE&ERFEFRNIIFER. ER—ER EAEERNERRSENHEESHIIT.
Stateflow LISDIUER.RTENE RIS

]
«  FH7 (AND) RERTEZATIFER, BAFHTRSSMORIT, BrILERN SN FHTIRESRER
WFRCERT. Stateflow FARRZMHEFRRENHITAS, HPR¥HERRERATINF,

—MEERR LRFERSLMEAHERIRE. RS (ERSHRREHNEERS) B8 OR (B

[F) 3 AND (317) 9fE. BOARKEHBEEZ OR (BR) . EFNHBED, BAEREQNRSH

1%£$% Decomposition > AND (Parallel),

HiTPRERYRH]
HRGIRBFHTHEREI— SIS, IR SRS SR IRRSE 120 B

A

PR —
P ——
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2 Stateflow EffR

f
:
i
1
L}

du: airflow = in{FAN1.0On) + in{FANZ2.On);

'Speed‘-.-’alue }

p. - - A

EHIRRERM XK TE. BSEAE 120 ELUILR, BaiE—1XE. SSEFE 150 BELLER, 5
sAB N NEBELRMEIMNTSH. ERXANKEEEAFTIRS FAN1 7 FAN2, 7EEHRS T
gfé;}fggﬁ%&'% BRITESEARRLSL, ZRNNEBEEEERTHMXE LRI (On 7 Off) RIEHRE
RSB ECE.

B=ANFHTIRE SpeedValue HRIEEMIELSABRENNINEBEERITEBHETE airflow RIE, =
FAN1 fJ On REWAGERS, fp/R&IET in(FAN1.On) BYEA 1. B, in(FAN1.On) FF 0, &

¥, in(FAN2.0On) BB FAN2 ZQTRIMIFFERXANE. RERARSHIRTEE M EE
FHIFRIXEERIEE.

BSERER (OR) IRESHIFHT (AND) K&
THRIIH TSRS ERERER (OR) FIFHT (AND) RESHEAFE,

RE b sy BEE

PowerOff, PowerOn |EfX (OR) A% EHEE A RE R T B XIS,

FAN1, FAN2 47 (AND) R XEERMZ BT, RIBFFESAENS D
FIFFaE<E.

FAN1.On, FAN1.Off |HF: (OR) K& XUES 1 ABERATTFHIFFFIRIAIRT.

FAN2.On, FAN2.Off |HF: (OR) K& XUES 2 ABERATbTFHIFFFIKIAIRT.

SpeedValue F47 (AND) K& SpeedValue ¥INZAFERS, BT RNENET
EEHIREIRE.
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ERFTNEINRLS FRGEE

IR EAEERREHNARED EEEESMINSE T E—mRAT, BERRR=NE, fln
Fanl.On #] Fan2.0n, BXHFMER, B2H "ERERETATENE" .

HTIRSRINITIRR

Biff FAN1, FAN2 7] SpeedValue FRFEGERTS, XERSEMEIEFEREORFTH. K&
A LLANESHEEN TN, LUTRIEHTINFREARRE

« FAN1 WEHT, BACERIFEERT FAN2 FTHRGEE. Tt FAN2 B IFHERXH, ©

BRI LAFTFF.
. fANz PESEZIRCHGT, RAECERIFNEEST FANL IFREE. ©X7E FAN1 BT A8
TF.

* SpeedValue &fEH#11T, EMMATLAN FAN1 1 FAN2 BI5HDIAE.

FINBERT, Stateflow HRIEEFHITRSHICIZRINE RO BCEHNTINF. EEXEHITRSHIHHTINE,
BEEATZIRSHM Execution Order FhIFIZFRFIEEE.

=SB

Stateflow =G S Stateflow BF] Simulink F&4.

SWITCH >
CLOCK

¥

Signal Editor #

— 1aer£:‘ é"ﬂnw airflow
- termng - C]
160 | ambient
Air Cantralier Amnbient Physical Plant
Temperature

HRIESIR temp, Air Controller BfTHXEFH I airflow FHEEBLS Physical Plant FRZ, IEHE
HWERIENE, WK,

airflow RI{E oLz SENEIIEF Kies
0 SBENBEEIET. temp BEASHEK. 0
1 ;?N@Eiﬁﬁ'o temp HERIELZENEAEF |0.05
FEEAEE.
2 @{/I\N)ﬁﬁiﬁﬁo temp RYERESENERNAEF (0.1
FEAEE.

Physical Plant i&IRIEAT
temp(0) = Tiitial
temp'(t) = (TAmbient - ten’lp(‘t))'(kHeat - kCooI):
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2 Stateflow EffR

2-30

B RRISIE, B

¢ Tlmtlal /_\ET‘)Jylilumr_ (E}U'A{E 70 0)

*  Tambient ENEERE (EXLA{E = 160 °)

o Kkpeat 21T HIMEIBEF (BNIAME = 0.01)
o keool BXINTF airflow RYSENERNEF

temp RUFHEREHREN T— M IELRISAE.

BEEHR
|n

ﬁémln,u
IERASHEE (522 5)

. “State Decomposition”

. "FHTRSHIRITIRE"

. “Check State Activity by Using the in Operator”
. "B ESMRSHTRE  ($2-31 1)



B ESHREHITRE

B BSHESHITIRE
SEHEIIHFRAIEENE, W MRSTIRE B — MR REE, BER— Stateflow ElHFH

SHITWES, FEEN—RESES—MET ESE. BXFHTIRSINTFARER, BEE ERAH T
HNESFRAEEER" ($2-271) .

[ EFSEG
FHFERIFET NS, TIIUEA Stateflow ERFHIRASFHOBRANE. SEEHH BRE MR

S, SR ERAS AR A RS PRIEAFRERERL. B HER M, 15 send B8
5

send(event_name,state_name)

event_name SE] BHEHIIEFR. state_name 72 BHABTFEUEIRE.

ST BRI
BB HE A RER S RARIHI—153.
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2 Stateflow EffR

The Door and Win states model anti-infrusion sensors at a window and a Input from the motion sensor can be sporadic, so a
door. When these sensors are active, the corresponding states check the debouncing state is used. The debouncing state
value of D_mode and W_mode. If one of these variables is true, the states remains active while Mot_sens is true. After a delay
broadcast a local event to the Alarm state. period, the debouncing state broadcasts a local
event to the Alert state.
“Door ™ /Motion 7N
Dizabled f’Eclive N
aften| 1/tSample,sl_call)
[O_mode - [in{&larm.On.idle)] /{
send(Alert Alarm);}
? { ] o~ -
_ ' g E
Active Debouncing
[Door_sens && ...
in(Alarm.Cn.Idle]] —
)& o [D_made==0}
) LER L ] [~Mot_sens] [Mot_sens]
p o
Idle
Win 3 L _:{ ]
Disabled i)
[W_mode==1] p T o
I / L el [M_mode==1]
Active ¥ ? -
[Win_sens 8&& ... ! Disabled
in{Alarm.On.ldle)]
_ {send(Alert, Alarm);} [W_mode==0]
@)
A
\_ S A
Alarm A
(Gn )
When an Alert event is L ]
broadcast to the Alarm state, ®——
the Pending state becomes Off [Alarm_active==0] _ idle
activate for a delay period. Al
If the alarm is not disabled
during the delay period, the .
police are contacted by the [Alam; active==1] = after(4/tSample,s|_call)f
output event call_police. - : {call_police}
. .
M W

ZRERFH—NERBN=1MINREREE (BOERE
BNERE, GELVEREN—BIANZRER. AN, RASHESRS

BFRFAREPFHTRS

Security System EIRBIRRIFH TS AN FRIER. ﬁ ERINS
ZIEU_JZZ_ Active #] Disabled #2z, (XF{ERkeEE) ZiENH

BEBEARRRABANES.
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B ESHREHITRE

FEHR K& (EREES fiEsS
WFRES Door D_mode Door_sens
BOEREE Win W_mode Win_sens
1EEENIZE Motion M_mode Mot_sens
=i Alarm Alarm_active

MRERBAEZHRFRFFTAINQNRING, WERLUTRST 15 Alert F4:
send(Alert,Alarm)

HNREERIRRANE, EEElERAT —FERRRT, BIEREHENERRESAREER. 18
[, M MeRSENEERSIERENEMAESHBEANEF AR HER.

FERFZESD, Alert HES[EEM Idle FIRESE] Pending FIRESHIETRS, LIS HERIER, £&H
2BEE, REEPOURERENR. REEIRR, WMFAATLAERREN—ERIBRXARERESR. WRE
XERRTEIRIRBEA, RASAESIRE,

5E(th Simulink &ERthiE

Stateflow ERJLAMERSEHS Simulink 2R RRIEIEHAITIB(E. HIa0, 7E sf_security 7R~fl4:

o HIHEH Sound 1 call_police RFMEEEFSIIMZESIRZRI/IMBER, BT BXLEHIG
$7E Alarm.On RSP ELE:

+ Sound L {E/N Pending FRZEHET entry si{EHIT.
+ call_police m<${EA Pending Z| Idle FIRESEBFHIENERIT.
EEMERT, REEHSENGSEREMIIER.

© BIASH sl_call =HEMONEE A BSHRT FIAR B ETTIRE ZAIRVERTEER, EE&LFIH, X
RIFREEFT after RIERARSIZEMITE, AEERKEMHA—EREESRER.
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2 Stateflow EffR

fl)

_ r'd =l_call() ™
T—»
T —» _;_-‘\c p| O _mode
Door Mode
[T}
T—» ?\c | W_mode
" Window Mode Sound | Hold —Flzl
— Latch1 Warning
T —» _;_-‘\c | 1_mode
Mation detectar made D
[ S ;
0 Lo | Door_sens
Dioor sensor l D »

[
0 o | Win_sens

Window sensor
= call_police ;.I Hold NI
Lo | Mot_sens pem—— Alarm

Motion sensor
—
T —» _;_-‘\c | Alarm_ective

Alarm enable N .

Security Systemn
ke
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BHEMETE Stateflow EFAS(BIE Stateflow ELZSMY Simulink #&ERAABT A, IXFRSSEURYSEM
3<fF Stateflow ENGIZE AR ERISEHBERILEMER,

BN EESHRSEIEANN— M adinO. RIEEERE, MNMAESTLIEHA FRASHREERF
Rz, EfcERHEN, 157 Property Inspector $35 Trigger FERIZRE N THIIEINZ —,

iz ERRYSERY i548E
Either Edge EHEAT ESEUEHESE 0 §1 1 ZiEtik,
Function call I EET BSE Simulink REUEBZE(E,

£ sf_security 7~ f5lh, HIHEH Sound F] call_police EREIIGHLARERKENE Simulink RELHRY—
ij‘%m{gfféﬁ LENMNIFEFRSENEESNESHIERETHR, EoEEmHE 1, ARHERE
B 0 .,

e

BMINSHRETE Simulink #&tRep, {B7E Stateflow EFPA I, IXFPSSRURIERA3THFEA Simulink #&R
(B1EHE  Stateflow B) EIESFE Stateflow B Z/MNRENSEHERTZE.

HNEB Simulink #&RIREISERES] Stateflow ETRFRRIMRIRORMSS KIXEWMASH, RIEEEAKRE, WA
EHEHESENTHEHIET Simulink BSRAPRIREEAFEN, ERBRANEH, 1B Property
Inspector & Trigger FERIRE N TFIIEIZ—,



B ESHREHITRE

finAzBSRYEEY 1588

Rising LA EENTHOEZTHIEER, EHREE.
Falling HMAGSNEEZTATHRER, BHREE.
Either HRMANEESEE—ARTHESER, EHREE.
Function call EEM Simulink HRRRIRERABREEE.

£ sf_security 7~f%, Simulink Function-Call Generator #&5uEIS EEAM R EE Rt A ANS 4
sl_call RizHIRERFHIRTF.

wRERB

Security System EIMJ1 Manual Switch t&ESEZKGRN, FHiaHE—X91&E#=E] Display {&RIIBIFEFR
R, EHEIERES, Sl

o BERE Switch IRRGRAERIMEREFRAFRLANEIGN,

- MEEE, HPRHERTEPHSHAERE.

« &% Scope #&HF] Simulation Data Inspector FfYiEIH(ES

EFARHEIE, BXE Function-Call Generator t&1R, ASHEXHFEFIE Sample time FER,
BN, RIREEFREREIRERN 1, FEMEFRAI I EMEERSEMARREXANER TR0
H. ®EpEIRED, BHITLATaME:

1 7£t =250 WRIRZY, B ITERES. EHRITIAIGE (Sound = 1), EEBIFEAEHRASR. &
KDL R BT IFER.

2 7£t =520 ARG, ERAEERSRFTFEERITAIE (Sound = 0), XX, EAFERAER. £
K t = 600 AL, HERHAAESRE (call_police = 1), Sound F1 call_police [FS4kEE
=@ 80 F07E 0 F1 1 ZEDHE—IX.

3 fEt=1400 BHASZI, EEAEIR. Sound f call_police FS{F LTI,
Simulation Data Inspector &7~ Sound F] call_police {SEXHRNIEIERINERL,
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B Sound

0.8

06

04

02

0 200 400 600 800 1000 1200 1400 1600

B call_police

0.8

06

04t

024

0 200 400 600 800 1000 1200 1400 1600
=13 %
BiEESR

iEESa R

. “Model a Security System”
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FHER
. "FERHTNHNERSFRAREE" (5 2-27 )
. "B ARERHEARE Simulink =

. "BIRIEMAE S Stateflow E”

. ERMKRFES" (Simulink)

. "ERRETERFERS" (Simulink)

. "ERNFZEEEEE (5 2-45])
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(ER RN SR S A BRG]

2-38

Y0ER Stateflow EEESERXEMEERAXIEIE, NWALIERREASEERENIRLT. BIER
EASEEE, SRR

o ERFIEHNRMREIENRIEIE.

« 7£ Simulation Data Inspector FigRHSMELER,
- (FREESEIEREHIEMETRE.

o BEENEIESHEIEM Simulink 1R,

BXRFAER, BN "SIEREREREESRRSR" ($2-221) .

AEIATSENE

ERELEINSEIER H AT LB —L Stateflow ERIIRTT. AN, ELUATRIBESEES, WAEAPRE
REFFS color HUH. BRBEIRSEIRER, Stateflow AILUBE ERERAS B SIRHRIBE SHEE.
FEFEEIER color, RILEALMBRLLFAFSHEERIRIT.

Red

@ —fen: | ,.__f'“J
color = RED; s

T
after(YELLOWDELAY,sec)
Yellow

en:
color = YELLOW; after(REDDELAY, sec)

\—ﬂ—.‘

afterlGREEMDELAY . sec)

Green
en: 5 oy
color = GREEN; ~—

Stateflow BT HIHIFEGERSEYRRMLS Simulink SREEIEARIBEURIREAE. TRIIHTIH
RUBLEIRSERRI AR,

EatR iEes 588

Self activity R ZINEREB/HE?
Child activity (Ve RN FARSHIENE?
Leaf state activity e RSB ?

ZEFBIEIRTEYE, 15EA Property Inspector,

1  j% Create output for monitoring Si%1E,

2 NTHBIRPIEE—EIEL.

3 BANBERSHUERTSHY Data name,

4 (O%) WFFRSHMHREE, BARERSEIESRERY Enum name,

FABR T, Stateflow DIaIHEIEF IRERSEN. EFERSEIERSHWERIBRER AR IEEEE,
1B5fEA Symbols &g,




(B AR EIA SR I A E A&

;E&IE’I*IU\&;EMT ﬁj
W RGIER I EIRSEUE A — I RBEE T AT Hs R REE,

MANTI_Cars signal_state
—
Cars1
4 ™
e numCars1 Light1
[:] ¥ L] Light1
O —
| numCars2 Light2
Safety
~ S Assertion
Traffic Contraller
—
=2

MANTI_Cars signal_siate

£ Traffic Controller BlF, BN FHTHFEIEEERFIRBEESTZE. XN FEEGHEHENEREG
¥, BI8E=1FIRZE: Red. Yellow ] Green, fiti#dE Lightl 1 Light2 YN T FEIFRUEGETF

RS, XEES

s FREMNERBESITHIMNER.
o BHRAIHESMSSIT FEHINSEHE.
IXzf) Safety Assertion FREFE, WIARNZBESITKITAZENEEE.

EEZF Traffic Controller BlFpIFE, iBaGEAL FAYEEL.

REEHEFENITA

’E/I\ SEEEIREREDE RS, M Red #l| Green #| Yellow, AEHIREZR| Red, BMNASIRTF
RBESITEAFH—IMER. #HES Lightl §1 Light2 I8 EHEEA BN R MASHIECE.
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2-40

‘Yellcw

Red
I
DelayState J> 4WailF0rlnput J
-+
[after{REDDELAY, sec)] 2
[numCars = 0] [after(MAXREDDELAY, sec)]
i ¥
WaitUntilSafeToChange
du: greenLightReguested = true;
A

i

| [after(YELLOWDELAY,sec)]

[~greenLightLocked ...
&& after(REDDELAY,sec)]

ex:
greenLightLocked = false;

|

il

[afteriMINGREENDELAY, sec)...
&4 greenlLightRequested]

i ]

[after(GREENDELAY,sec)]

Green
en: greenlLightLocked = true;
greenlLightRequested = false;

iy

Z Red IREHEGERT, RBESITERIR, SUEEIERE, EHBREEETFROFENSE. W
SRNEEEL—mESRELT T —ERIAYE, NEHRESN greenLightRequest IREJ true, LA
HRIEREFNT, ERHBEKRE, EHERERET Red WERIGHI—ERATE, BEMNRES— I RBESH
a6, EHSRASRREEBE Green,

g4

Y4 Green JRSHIETERT, 154158414 greenLightRequest 8B false, LANKBUEESGITIER, 28
#2845 greenLightLocked 28 true, LIHLEBE— I REBEEXEZ. —BRIVERE, EHFESEERES
E%E%—/I\ﬁrﬂ%ﬂgﬁﬂ(ﬁﬁ*o WMReWERIEKS ST T — T8, Wik sSR! Yellow R

Ro

&=

£4575% Red REZAI, EHERBREF Yellow RE—ERITE., = Yellow REZENAERGERS, =
#r =15 greenLightLocked iREJ false, IERA— I RBESITHUREMES, ARFHET IR
BESITTER.



(B AR EIA SR I A E A&

RiBESITRIRIF

RBESITEANNFEI/ L NSEREN. EREXXLESHAVE, BN Traffic Controller EFH7E
Block Parameters XHEHEPEINFTE.

o fmig({E 1588

REDDELAY 6 M TEGRE IR A B+ OE S ER
ENREHKE. XREFIREAHSITERE, 3
BIESIT R ARSI RER 8.,

MAXREDDELAY 360 #b =Rl EAR HE T BRI E E RN R IKATEL,
GREENDELAY 180 & RiBESITRIFREIERIKAYE.
MINGREENDELAY [120 # RIBESITHRFREHIREE.
YELLOWDELAY 15 b RBESITHRSEGINEKE.

&R

1 AXEFEFHNENMTSZHAEEFCR. £ Symbols Bi&H, EEEMFS. 7 Property
Inspector B9 Logging T, 4% Log signal data,

e greenLightRequested
* greenLightLocked

e Lightl
e Light2
2 »)
£ Simulation &I+, =5 Run =7,
3

£ Simulation i%&IR-£7HAY Review Results T, =7 Data Inspector ﬂ

4  1£ Simulation Data Inspector 1, EIERRIES BRERIRRIAIRXF, fRES
greenLightRequested ] greenLightLocked B~A%1E 0 8¢ 1. IKESESNSES Lightl ]
Light2 B -A8EEEE, 28N Green, Yellow. Red #1 None,
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W greenLightRequested

0.8

0.6

04

0.2

W\ =

0

W greenLightLocked

50 100 150 200 250 300 350

0.8

0.6

0.4

0.2
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50 100 150 200 250 300 350

® Light

None

Red

Yellow

Green

m Light2

50 100

150

200 250 300 350

None

Red t

Yellow

Green

0

50 100

150

200 250 300 350

BEHENEPIREREES), FJLAMERA Simulation Data Inspector SRRERFIYAREH. k0, TFIE

#iEA T AERT 300 FRAYESD,

:5][:1) oLz Light 1 |Light2 |greenLightRe |greenLightLo
quested cked
t=0 EFEFHAR, m3EBESE)N] |Red Red false false
ey SHARER
t=6 6 #'/5 (REDDELAY), W% |Red Red true false
B LEEEREESES. RIRE
SEITEETIRE
greenLightRequested = true
KIERERT .




(B AR EIA SR I A E A&

A& iz1:):} Light 1 |Light2 |greenLightRe [greenLightLo
quested cked
t=12 B29Y 6 /5 (REDDELAY): |Green Red false, A5 true
true
. F5IT1%4%, 1RE
greenLightLocked = true
#0 greenLightRequested
= false,
- EE)T 2 BITIRE
greenLightRequested =
true RiFREIT,
t=132 |120 %5 Yellow |[Red true true
(MINGREENDELAY), 55T
1 QEO
t=147 |15 #/ (YELLOWDELAY): Red Green false false, Al
true
- FEIT1%40, 1RE
greenLightLocked =
false,
. [EENT 2%, BE
greenLightLocked = true
#1 greenLightRequested
= false,
t=153 |6 #/5 (REDDELAY), {557 1|Red Green [true true
BHiRE
greenLightRequested = true
BT,
t =267 |(S54T 2 1EHFEL 120 #O5T Red Yellow |true true
(MINGREENDELAY) 53
EO
t=282 |15#/F (YELLOWDELAY): Green Red false false, 7AfG
true
. (E5IT2%4, RE
greenLightLocked =
false,
. (5201208, BE
greenLightLocked = true
#1 greenLightRequested
= false,
t =288 |6#/5 (REDDELAY), {E5)J 2|Green |Red true true
BURE
greenLightRequested = true
TBKERIT .

ESEA, BEFET t = 1000 FPRLEEER,
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BiEER

=B SAR)

. “Model An Intersection Of One-Way Streets”
FHIER

. "BIRZEREHIREEERASR" ($2-22]1)
"(ERNFEEREEME (5 2-45]))

. “Monitor State Activity Through Active State Data”
. “Simplify Stateflow Charts by Incorporating Active State Output”
. “View State Activity by Using the Simulation Data Inspector”
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ERRFZEREENE

(EREZEREERE

BEY Stateflow EEHERNERNTA, BEEBRPKSHIEZ RSN FEZEIEEN. HFEEsHE
FIRENERE, AIUSHRSRFAEINIEIRESAREMHRITS true NITEIKE. FRNFEE, &
A LAEHILA T S TR

« BRESZENER
- TEEEYN

BRHAER, BSH ERIMEENETS ($2-175) .
RIFZIEER T

R E AN 2Bz &R after, elapsed #] duration,

EET iBik i71:):]

after after(n,sec) NRBKECRSEEARSSAAEREAR n ¥, URE] true, BN, =
BFPR[E false,

elapsed elapsed(sec) IRE|B KBRS B E LRSS AR ERTIEIRYFLEY.

duration duration(C) IREBIEfRIREM C T true ARSI HEREIRIFDEL,

BB SEREL TR ISEXIKIHIREENT:
- EEREERFINSERAE.

« BEEEFEBRIRRNSER NS,

* duration EEFFRIMRFMHESN false,

EE FLEER (W0 after) STHFLAY (sec). =R (msec) FIFFD (usec) TR FHHAIRTFZ B4
IR BN FRIBiE. BXIFEMER, 152N "(FRNFEEEREFIEHT .

IS [ESED s
R PR BB RS T SRAP PORBIRAEA) Bang-Bang FEiblRSaetE.

Y

LED {OFF=0, REC=1, GREEN=2}

LED
ter o D } BOILER CMD [OFF=0, ON=1}
t‘ D TEMF {dag C}
aciual temp »
temp

boiler # onfoff

digital temp

N 4
Bang-Bang
Controller
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ZffIH Stateflow EF0 Simulink® F&St4BA. Bang-Bang Controller B ZaNRIMEESSEIRE
EfTLER, HREEEFFEHRIP. Boiler Plant Model RS RIPHEBHIEIRSIEIHITEE, RiBE
FIRRARESHAREEHTEE. A, WFEEREIEEEERE, LTI —2hE,

Bang-Bang Controller Eff R FmZHEIEZERT after SRECHATBY:

o BIRIPEFFEFIKAZ E)RES, 1875 Bang-Bang fEIRAIATRE.
o IRIERPA TR E AR EERINMFIPIAZ LED,

EMERIP1TAF0 LED FREAIT RIS FEIIMNIIETT, FARRTarizHIzshIhE.,
Bang-Bang fEIFHIRTE

Bang-Bang Controller El&&—XHURBIFFFH TR FIRZE: On F1 Off, ZEERAEIERSHE
#UE boiler ISP N FREIEERE,

Heatar
®
Off
function flash_LED
I i
function b = cold
after{20,sec) after{40 sec)[cold()] [warmi )]
function b = warm
On

On ] Off FIRTSZ B LRIRETE X Bang-Bang 1=#I88RI1TA.

372 Label i35
M On Z| Off after(20,sec) £ On JRETREF 20 FOEERFEE Off IAZ.
M Off | On after(40,sec) LIRPBERTSEGEEN (AIHEERERE cold() IR[E]
[cold()] true BY) , £ Off RS TEMREF 40 ¥, REEBEI On K
zc\o
M On Zl Off [Heater.On.war |HiRFEESFTHETSEIREEN (BPREFRE
m()] Heater.On.warm() iR[E| true fF) , #ERE| Off K.

AT FEXLEERZE, Bang-Bang EIANEIFEURTHRIFAISATERE. EHEFRE, WK, &5
geft Off IR TRIF 40 7, £ On R TREF 20 b, TERTEIZNA t = 478 FBY, WRIFHVEREIAEISE



ERrFZEREERNE

20

19

18

17

16

15

1.0

0.8

0.6

0.4

0.2

B, BX—RZE, WPNHETE Off INETHIZURKR. EmizH=E Off K& TRIF 40 %>, £ On

IWETREF 4 7,

B TEMP (deg C) M temperature set point:1

] ]

A% LED IR

-

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
W BOILER CMD {OFF=0, ON=1}

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

Off REBZFINS Flash, EEMEBHINTE after(5,sec) E. BHTXMER, = Off KSHELE
B, FIRSEHITH entry shfEHER 5 BRARRER/RE flash_LED, ZEREERHFAS LED

BYEFE 0 #1 1 ZiED#R,
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Off
en: LED = RED:

Flash — _ _
en: flash_LED() |~ after(5.sec)

On RESGEFZHEL flash_LED {EA en,du SRERPRSIEHITHA. = On IKSHEGERS, BSEN
BRI MEE (ABIFAER) BERxERE, FHHFS LED fYETE 0 70 2 ZaHE,

(on R
en,du: flash_LED() ! [
(H 1) .

e l":
/

HIGH [warm(}] B .f_.e--"j fwami]
L

E, X% LED RIRFREUR T SRIPAI TR, flan:

« Mt=0#3t=40%, WX, FE LED 558 5 & 0 f1 1 ZERE—IR.

« Mt=40%3t=60%, WPFFE, 7B LED ESER—FHE 0 7l 2 ZERE X,

« Mt=60%3Ft=1007%, #WFEXXE, FEH LED (E58R 5 ¥8ifE 0 f1 1 ZERE R,

J
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ERrFZEREERNE

2.0

05

0.8

0.6

04

0.2

B LED {OFF=0, RED=1, GREEN=2}

5

0 15 20 25 30 3% 40 45 50 5 60 6 70 75 8 8 90

BOILER CMD {OFF=0, ON=1}

95

BREH
(EFREMR FZIERAREERIEEEIISEIREE, Bang-Bang ERIETFAIMEIZEAL,
1 ANV elapsed 1 duration IEEZFAUFIRSHE.
o £ OnKETF, ik Timerl fE/5 On KEHERIRSEHEE :
en,du,ex: Timerl = elapsed(sec)
« FEOff RXETF, ik Timer2 EARIFEESFTHETSEREENNEKE:
en,du,ex: Timer2 = duration(temp>=reference)

t7& en,du,ex IERRBEYMRSHSNE, HSREXERNF.

95
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20

2-50

£ Symbols &it&+, st Resolve Undefined Symbols @ . Stateflow Editor &35 Timerl
0 Timer2 FRATAEIHETRE ©,

NXERFESHHIFNMISBAEKICR. £ Symbols BigH, EEENMGS. 7E Property
Inspector B9 Logging T, i%#% Log signal data,

e Timerl

e Timer2
7E Simulation &£, £ Run .

£ Simulation i%&IT-£7+HAY Review Results T, 7 Data Inspector &
7 Simulation Data Inspector F, EE—#IRXHPEREE boiler #1 Timerl, GEZRF:

- BEEBRT, ERIFSET Bang-Bang fE3RY On MERFFE: 20 0, TEIRIFHRIFFEE 4 7.
© ERIFE XIS ERER, EIASIERITYT, RHIRRE On KSRURSF 18 7.

. E;?*F'Q?&E, F—MERIBSELCREFEROEINT BIERRE, EZEIAPIZHIRRE On SRS T
3,

B Timer! M BOILER CMD {OFF=0, ON=1}

l

ITITI_I_FF_L_}}_III_'}_[H

50

7

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
£ Simulation Data Inspector 1, ER—A#RXHERES boiler ] Timer2, (REZRHA:

o TESRIPESIAMS, Bang-Bang fEERHY Off MEBBEEE 9 #0488:540,
o RIPERXEISERER, BTBREMET 9 WREdE (19 #) RSN,




ERREFZEREENE

B Timer2 M BOILER CMD {OFF=0, ON=1}

“|I|r

|
IR \

| | | A i N

0

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

BOERYEIMIEIKRYR AT AIZE T On KSR FRSEREESER. SMPERIARISERER,
M HIGH %] NORM RYEBEEHSRE—MUMIRELZRRETE, SEIRFEEBEIIERE. T

EEERS, FEes D S5 on MEBLLEN NORM FREFHA. RS, Hulsimmmssiss
SEEESZENEE, MTSAnemim,
Bie=R

after | duration | elapsed

2R SaR)

. “Model Bang-Bang Temperature Control System”

FER
- CEREEENETAT (82-17 5
- ERREEEEHET

- EYENERRSEREEE

- PSR
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Stateflow A|JZhx

Stateflow FeIEITr =/ NG 32 BT E|

588

R T EBEIENESS] Stateflow ERHENLR, Stateflow N JZiREM T BBt ENREXHIE,
5Shk Stateflow NIJZIRG, 2958EE(ER Stateflow INEHIRIEESL/GIHE%E Stateflow &,

AT EFFETEIHRIRS, Stateflow NI ZHRiASRHE Y —sLif4y, BRXESRE, BEIBahHEH
iR, WSRBHNAERER, SREERBRE, Bt

Stateflow N[ JZIRKiFE=EIATER:

RS LA:
BIEIRESE

Stateflow FEFETGE

Bz
EHIT
EE

Stateflow FEIERZEY

EEREEH

4R
10N

BILAD ZRSEREE.

Stateflow NI JZHRESENEESLEP LI N TFI TIEHFEIRIAIR

Robotic Vacuum
Robotic Vacuum

Driving Modes

Training - Tasks '

2.2 Running a Stateflow Chart ]

Task 1 @

At right is a Stateflow chart that models a traffic light E3
The light switches between red, yellow, and green

based on a timer. If a fault occurs, the light switches to ()]

flashing red.

’ o

In Stateflow, the Run button simulates the chart .

[}

TASK ®
Click Run to simulate the chart. The states and

transitions will highlight blue as they become e

active.

Click Submit to assess your medel, then click Next )

task to advance.

®

Hint | See Solution | Reset

[+

7}

«

4 Chart

[Palstateniowonramp » G chart

There are two operating modes.

Normal: The traffic light rotates between red, yellow, and green based on a timer.
Fault: The traffic light turns the red lamp off and on based on a timer.

!

Normal T

Stop
% Red light
entry:

red =1;
yellow = 0;
green =0;

after(3,sec) | after(3 sec)

PrepareToStop
% Yellow light
entry:

red = 0;
yeliow = 1
green = 0;

after(10.sec)

Go
= % Green light
entry:
red = 0;
yellow = 0;
areen = 1;

[fault == 1]

(Fault
entry:
yellow = 0;
green = 0

[fault == 0]

% Red light

entry
red=1;

after(1,sec)
after(1,sec)

BlinkofT
% No light
entry:

red =0;

Ne——

Symbols

EE RN RN

(g red 1 1
@ yellow 2
) fault 1
()  green 0 3

Trairing - Assessment
Requirements

‘/ Are the chart states, transitions, and Symbols all
correct?
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FTFF Stateflow A JZhx

£ Simulink Start Page £, i Stateflow Onramp & Ew Stateflow Onramp .
o FTH— Stateflow B, EREHRITE!= L, i Help > Learn Stateflow,
o £ MATLAB #p$1E-F F, #IA learning.simulink.launchOnramp('stateflow"),

BEEH

E 3]
TERASHEE" (% 2-2]1)
“VIEFHIEST Stateflow B” (55 2-9 )
"EREEXEITA" (5 2-17T W)
"BIREREREESRAR" (F2-221)

£ R2019b HhifE
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