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Abstract: In order to get high efficiency of code design and convenience of software debugging ,based on the analysis of
relevant research before,the development of the embedded system software of MSP430 was realized. Firstly,using
Matlab/StateflowToolbox to model and simulate the complex event drive in the embedded system was introduced. Then
using coder the stateflow was translated into high efficiency C code. By making some simple replacement to the blank C
function generated with the low-layer function of the target system based MSP430,the code rapid generation of the

embedded software was finished. Experiment show that the automatically code generation works well in the embedded target

system. It has good performance and high code efficiency than those code generated by hand.

Keywords: embedded system; Matlab; state chart

bt i ARG R 22t & i A I
K5 JE A TAE ok i 4%, S A 3R T
BAE i AR GETF A& 08 0 FH by e R (e v s > 1
A R 23T 45— #EEF UML (Unified
Modeling Language) } H: F¥ & ¥ & MDA (Model-
Driven Architecture) 935 7 T H 7 i AH 4k [a] 1, 40
Telelogic 7~ &) f) UML2.0 1. H. Tau Developer ,
Mirabilis 2\ ) #f i 7 5 T UML #J System C
Modeler, Metrowerks 2\ T4 % Linux #4FE RS A%
ARG T H PCS (Platform Creation Suite) 5%,

R B 2009-08-31; 1EEIHH: 2009-12-13
BEEWMB . Kol s 5 # R R R4 % B H (20080808)

Mathworks 23 m]tH7E Matlab H424it T Stateflow . H.
B, AR T IR S R i 50551 AR RS
S B 3R BZEAR KRR 4 & T ARSI & S
HALEA 350

ACAERTHAEET MSC1212 Al AR AU P
AR TS TAEV A 1, 220 R TR R g
AN T MSP430 RAHHHLE R
G &R, FIF Matlab (9 Simulink/Stateflow
THA, g A C IBEFRE AR, HF5F
T E A AR R ST TR T T .

EERN: MER (1972—) , B, WL A, P, ., ylliu@tust.edu.cn.



+ 62 -

1 FERFE

RGPS A B A F A = A
S5 AL BRI 5 R A

1.1 EESHE
Simulink FHLFLR AR T E4f Stateflow Toolbox

J& Matlab % MR Gead T AL b TR AR
RGBT R , BT LT R AEA R 27 7
RS ARG TE Simulink FREE Hh H 2R EIRE
A IR AR RGP,

K Simulink/Stateflow HE57 i} AR GEF AR
RIZ 5, e iRk A, F7E Model explorer H?
SR PR A P A P A M i B 2 B, Sy =R
JE .

P Bt AR A e TR A A R 8 1, a5
Event Broadcast WAl 5 Step, Al LA alarm ik
N FRZ 4R — 20— T, S AT RS B AR T 72
BRI B RN R A i R S A X

VEIRE /) Coverage EARAUCHIIHE 35K, Hk
RIEAL R AR, ST EREE P T LS,
BRI 100%. RG5O 2 )5 , a) LAk
R G R N BRI S W R BECIE .
1.2 REBER

M FIAE V2 5 7 WL & 35 (IDE) $40] LA
H CIBF1ENRFEET , IrhksE ANSI-C 1E AR
A BGE B B P E A AT B AR . RPIRAS
KIEE R C iIBEF M TAEH Stateflow Coder SR5EHY,
‘B4 Stateflow Toolbox F{)—~f B T H..

i1 Stateflow Coder A=A AZ C 1IBHFUE,
TESEH PR s A Sy, (] 7 /M RAM
X ABXS T —A S AN AR, & ik shb
— BB I AE SR AR, G s 2 S A I AR AN
T TR AR, EEXTRRE R LR S, T2
TR i Jy TR
1.3 F&%HE

TE T R AR RGE AR PR, A T E R
C RABLLS , 505 SoR X Sef CR R A B R5 2 1 5 L
R ZEMRNLAY IDE FRRMME T, SERT R IERR T Y
IEAPE RS E

Kb H Stateflow Coder A B UREFPARAD JE bR vE
B C W H A, 8 TR — Rt C BT RIS
B R B, I DA 0 8 i — 22 i 2 AR, 55K mT DA

FR#HBALEER HosE 3

GO b A A B A A — 3K B BL b, 7 — e R LA
TS ES -5 B A ] .

T TS R AR C 85 UBTE TAR 2wl
LI R T il f5, T 4kE] MSP430F413 HL
FALHEET T, SER W ZR S A T RE AR k.

2 F&EEH)

LT AL RN F] MSP430 B AL, TS A
s IR, 1 SR A RS EAAEAL,

0 ema = B e @ ]

B1 #AXRFRGRE
Fig.1 Software model of the embedded system
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Fig.3 Stateflow target builder window

iStateflow Builder: stateflow_test

View Font Size
Uazsags Sewrce Hapurt, Sumansy

& Parzelog  ststeliow 1. Parse

@ silaoflow_list

- P

= f =

- Slin tast makttad b
Tabalaflow \ead wnbitled

Code gemeration successful for machine: “stateflew_test”

B4 KREEZFFEREQD
Fig.4 Stateflow builder window

Sl E R A 4 A S, AERAS “h”
SKICHEFIMAS “.c” R3O, 7E Matlab () Editor H
FIHF. WA AR PL, 7E cl_stateflow_test.c SC/FH L
7 alarm MRESE R SE AU, FEH SO SRR AL S
TPIAS “h” SO

/* include files */
#include "stateflow_test untitled.h"
#include "c1_stateflow_test.h"

A3 R SCT IR i FH e Ak

TE ¢l _stateflow test.c SCHH A T X FH4F
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X AR 5 B9 8 L FE ¢l stateflow test.h SC{F
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void broadcast_c1_stateflow_test vechile pass
(void)

{

uint8_T b_previousEvent;
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_sfEvent_stateflow test =b previousEvent; }

void broadcast cl_stateflow_test vechile pass_

next (void)

{

uint8 T b _previousEvent;

_sfEvent_stateflow test =b_previousEvent; }

T ECAE 1) T2 55 R, B alarm RESE™ A1
15, 88 T void cl_stateflow_test (void) PRECH, 5E
XFAE ¢l _stateflow_test.c SXAFHIHHR:

/* Function Definitions */
void c1_stateflow_test (void)

{

uint8 T b _previousEvent;

e}

SR PR

void broadcast c1_stateflow_test vechile pass
(void)

void broadcast c1_stateflow_test vechile pass
next (void)

P Al stateflow_test O PREL, SEILRFIK S «

void broadcast cl_stateflow_test vechile pass
(void)

{

uint8 T b_previousEvent;

b _previousEvent = sfEvent stateflow test ;
_sfEvent_stateflow _test = event vechile pass;
cl_stateflow test() ;

_sfEvent_stateflow test =b previousEvent; }

void broadcast c1_stateflow_test vechile pass
next (void)

{

uint8_T b_previousEvent;

b_previousEvent = sfEvent stateflow_test ;

_sfEvent_stateflow _test =event vechile pass
next;

cl_stateflow test() ;

_sfEvent_stateflow test =b_ previousEvent; }
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initialize. MCU () //JiJZ 0%, TS
initialize RAM () //JIK)2 bR %k, T35
sfevent = CALL EVENT

loop
sleep O //REFF KRR TS 4

SCHO) //#H SCH K HACHS
goto loop}
//*******i}f]ﬁﬁ'gr******
SCH()

{
Deal Event A();

Deal Event B() ;
}

mian_logic ()

(...}

[k pi:ﬁﬁﬂ&%ﬁ%}?******
Interrupt TASK x

{
TASK x();}
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(6) W TR 55 P27 2T 2N T 4w 5 1, AT LUFHE



2010 4 6 A

XIER, 5. BT MSP430 5 A P AR AU PRI TT & £ 65 -

Hih s CIETH.

[l Stateflow Coder A= B AYFE P AU bR
1) C HF S, & TR — 3Rt C iBF ik
AL, B DA S Y g o — 2 AR, T LA
IR RS A BT A — 3 AL b, 7E— R bk
TAREE - 5 B A 0]

HEF TR A C 1B FAUSAETF A AT
T4k n, T3] MSP430F413 A HLHIE1T,
A LSS A R G0 B REFIRR e M.

3 HR5WR

H T AT ESF T BB RARCR , 317
TR S, A 0 I R R O T A
PEF WS R, P2 AR 5 B S S B, FER
ALV BRIEA 6 h, Bdk 80 h. A SO i T IT A&,
AR ST LB, (AR T RS g fe 2 48 50, —
H T8, LA 18 h g a] ASER, %) HL 25 R 0L 1.

*x1 5FIRBAXROLERER
Tab.1 Comparison with coding by hand

FEFE  FREMM B REREE ek
A gl 18 It = =
FIHE 80 %= i 1%

XA, 5P TR G R, A ZhE R
T T RARA SRR P BITE R R R IR 4 e, A
APTRSAENE | PTAEdr i FAS e PERR OIR$ .

A Simulink/Stateflow T.HFH, SEL T 1F
MSP430F413 {445 _E A ARG RS
S R . RS BB A sh A RS 5 F T
g5 H RS AR L, B S5 Bk JEH0NE 5 T4
SN S TR BRI R T R
AR RGIFFE K, v ORI & 55, 5 2B R] A

FEAR SR T RR DM T R PRSP 5 B . AR IE AN RE AL
#1009 A 3 A 5, AER L E XHiR A RGN
Feft T RCRAYEH).

S5 30k :

(1] X8R BRae & /VPK. 35T UML /9 CASE V-5 RS
H 2l R 0], ERtE TR 22740, 2002,22(2) - 196-
200.

[2] Selic B. Using UML for modeling complex real-time
systems[J]. Lecture Notes in Computer Science ,
1998 (1474) :250-272.

[3] BassoF P,Oliveira T C,Becker L B. Using the FOMDA
approach to support object-oriented real-time systems
development [C]//Proceeding of 9th IEEE International
Symposium on Object-Oriented Real-Time Distributed
Computing. Piscataway :IEEE,2006:374-381.

[4] Khan M U,Geihs K,Gutbrodt F,et al. Model-driven
development of real-time systems with UML 2. 0 and C
[C1// Proceedings of 13th IEEE International Conference
on Engineering of Computer Based Systems. Piscata-
way :IEEE,2006:33-42.

[5] Lu Shourong,Halang Wolfgang A ,Zhang Lichen. A
component-based UML profile to model embedded real-
time systems designed by the MDA approach[C]//
Proceedings of 11th IEEE International Conference on
Embedded and Real-Time Computing Systems and
Applications. Piscataway : IEEE ,2005 :563-566.

[6] Bastian Florentz,Martin Mutz. Avoiding unpredicted
behaviour of large scale embedded systems by design and
application of modeling rules[C]// Proceedings of 2004
Ist International Workshop on Model , Design and
Validation , SIVOES-MoDeVa 2004. Piscataway : IEEE,
2004:59-66.

(7] XER, WL EI. T MATLAB i ARG
PR L], RER A4 ,2008,41 (5) :593-596.

[8] 4RME BRTA. Stateflow FEMCHL T3R5 B H BN [1].
RGN ,2004,16 (8) :1854-1856.



