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Rapid Development of Software Code Based on MSP430

LIU Yu-liang', JIA Zi-shen', LIU Li-hui’, YANG Wei-ming'
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2. Tianjin Medical University General Hospital,, Tianjin 300052, China)

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.
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Fig.1 Software model of the embedded system
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Fig.2 Stateflow debugging window
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SREHEOTHE 4 A, aERA “h”
SLSCAEFIBAS “.c” FRIF 30, 7E Matlab B9 Editor #
FTHF. MERTAKIL, 7E cl_stateflow test.c X+
AT alarm RASEBSEEARD, FEH RIS
THA “h” 3ot

/* include files */

#include "stateflow_test_untitled.h"
#include "c1. stateflow_test.h"

4y BE ST RAS B BT P A B R S

£ cl_stateflow_test.c SCIFHFIBATE T X THMF

T AR E X NMAE cl_stateflow testh U
T BRI T dtaiR Jr k.

St FRA SR T, Stateflow Coder =4
T W %K : void broadcast cl_stateflow_test vechile
pass (void) #1 void broadcast_cl_stateflow_test_vechile
pass_next (void) , EfTHIFE BI7E cl_stateflow_test.h
A, BATTE XAE ] _stateflow_test.c X4 &JE :

void broadcast c1_stateflow_test vechile_pass
(void)

{

uint® 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 EIEA 3B ERE, B E alarm ARESEAER
IS, BT void cl_stateflow_test (void) R, &
MAE c1_stateflow_test.c SCAHIHES:

/* Function Definitions */
void c1_stateflow_test (void)

{

uint8_T b_previousEvent;

e}

SRR

void broadcast_cl_stateflow_test vechile pass
(void)

void broadcast_cl_stateflow_test_vechile_ pass_
next (void)

Eid AR cl_stateflow test() BEEL, SEIMEFIR B«

void broadcast_c1_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; }
Fi MSP430 HIBRZh e ECE e Stateflow Coder 4=
RS iR E, AU B B A AR SE AR
AR PRI E THER C RIS, B
XL B E B R AL R R, ALY IDE
FRIRET JAR AR , LA UERE 7 i IE i Fo g
. N TREBA A Stateflow Coder P74 Ry C
PR, B T AT F BT RAR
//******iéﬁjﬁfﬂﬁﬁ******
117 B 7 B

FRBBEEEB F25k F3W

{

initialize MCU O /K2 BH, FRE
initialize RAM () //JEJZ B8, FIRE
sfevent = CALL_EVENT

loop
sleep () /AR FFIRBRIE 2

SCH () //##H SCH BpHE

goto loop}
//*******iﬁ?]}ﬁﬁ?******

SCHQ

{
Deal Event A Q) ;

Deal Event B() ;

mian_logic ()

{...}

Vbt a i *wfﬂﬁ%ﬁ?****‘**
Interrupt TASK _x

{
TASK x0O;}

i Stateflow Coder XPIRAEBRIATRIFF , 57
S BIHA* ¢ VESCHRIBT AN * h k30, TR _EREE
FPASEAR 8 4 NSO iR P AU IEE N\ T B e
FIBRFER P, BB R RE

() A B A ME B E X, 4% % /* Named
Constants */#Hl/* Type Definitions */ FRINZE. BE,
AT HEELCRES BEREFPPER C BENER,
B Stateflow AEALHY C TG H R Z5H KA B BURE,
WSTEANAE R, 53518 L.

(2) initialize. MCU () #1 initialize RAM () R AL
HRCRDSE IR,

(3)sleep () RBCEE XHHFFE R AW REN—1 K
¥, ARAE. ARFR R PURRN TR, 8
WAL HS.

(4) 72 SCHO &%k , 3 {4 W B 2K % Deal
Event A() #ll Deal Event B() i void broadcast c1_
stateflow_test vechile_pass (void) 1 void broadcast
cl_stateflow_test_vechile_pass_next(void) & #: , iNF
ZAEA, WARKIRS B B A B 354401 5 PR

(5) mian_logic () BRELAPREIL=A B void cl_
stateflow_test (void) BREUE .

6) Wk EFERTFRFEANTHE R, 7 LA



2010 4E 6 A

XER, %: FT MSP430 4 HLAY KD B IT & + 65 -

MEFHCIES.

M Stateflow Coder 4k RHIFEFACIL BARAE
By C BN, EH T kR4t C 1BEHmi%es
B AL, BT LA B 2 i — 2 2R, L AT LU
IR A BT — KRB L E— R Efgk
T RIS -G MR L

EF TRELF AT C 1B RIS 235
TRl s, FE3 MSP430F413 A K ML H:E1T,
A LLSEHT RGP R D REAIRR 2 1.

3 HRSITE

AT WEA SO ST LS5 REBRRCE, 17
TR XS ESe . A8 B R AR Oy I R
T MR RGN, R EHEER Z B, FEr ¥
MH, BREA 6 h, B3t 80 h. HASCTEI#HTHE,
BRERFTEEN, HEH TEEREZEEN, —
H TR, BrEAUR A8 h AT LASE R, o ELAS SR LK 1.

F1 SFIKBAEZOILBRER
Tab.1 Comparison with coding by hand

Frume: TRRAEM BHEE AEREN T4rt
B4R 18 s = 5
FIHE 80 = ik i

AR LA L, 5P TS RIPMLE, B34
I TP AR AR P 0 TF R RS R iR 4 0, A
AT REAEYE: | W] 4 IR E MR IR SR .

4 % iE

ACHF Simulink/Stateflow T.EA4F, L T1E
MSP430F413 W4 P& EMm ARG HRARE A
B ARSEER g EANARBSFT
WE ML, R S R E JEAME . 5 T4
SR . HEIE TR A B I & vk I TR S ik
AR RGHTF &, AT LI &3 B, 15 298 [a] LA

FEAR 4 TREIT R TT R AR . BRI BEM
B 100%0HE B AR, B R HE X AR RSN
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