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A State Transition Machine Language Based
on Aspect-Oriented Concept for Embedded Software

Masaki Anbait, Takahiro Kawamurat, Takuya Nagaokat, Ikuta Tanigawaf,
Chikura Haraf, Nobuhiko Oguraf and Harumi WatanabeT

Models of Embedded software are generally complicated, by many kind of irregular
behavior. The complexity makes it difficult to understand the regular behavior which is
essential role of the system. Additionally, many constraints of embedded software make
more complicated the model. As some constraints often become crosscutting concerns,
aspect oriented technologies are expected to solve these problems. In this paper, we propose
an aspect oriented state transition machine language, which provides composition and
decomposition of state transition models and also has a periodic task assignment mechanism
to cope with the timing constraint. For evaluation of our work, we will apply the language to
NXT robots software for ET Software Design Robot Contest.
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stm_def {
state:
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i s_on={"ONiRAE"};

\

N H
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h v

event:
void button1_pushed() "sw3 Atifi&h =
void every_dms_event() "BE2ARN";

transition:
void button1_pushed()
s_wait->s_on

"led® MATL, #2iBRAIEY LT 3"

p1_1=0;// (LED on)
countup_10ms_a=0;

(cHRARE B
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void every_4ms_event()
[countup_10ms_a >= 100] "— B{E@LI="
s_on ->s_wait

"led&HKTTS"

(AR PEK
BYE ARURE (135A—FYRN)"
AR MREA";
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}

Tstmi;

Task(main) {
if( sw3_is_on()) {
if('sw3_prev_on) {
// Button Down
stml.buttonl_pushed();
}

sw3_prev_on=1;
Jelse{

sw3_prev_on=0;
}
stml.every_4ms_event();

}
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#tinclude"sfr_r829.h"
volatile unsigned char countup_10ms_a;

/ICERBOES - ERBPH (—HE)

// definition of stm1
struct tag_stm1{

int state;
}stmi;

void stm1__init(structtag_stm1 *p_stm){
p_stm->state=0;

}

void stm1__buttonl_pushed(struct tag_stm1 *p_stm){
switch(p_stm->state){
case0:
pl_1=0;
countup_10ms_a=0;
p_stm->state=1;
break;
default:
// default case should be trapped !
}
}

void stm1__ every_4ms_event(struct tag_stml *p_stm){
switch(p_stm->state){

casel:
if(countup_10ms_a >=100)
{
pl_1=1;
p_stm->state=0;
}
// else should be trapped!
break;
default:
// default case should be trapped !
}

}

Task(main){
sw3_prev_on=0;
charc;
if(SW3_IS_ON) {
if(!sw3_prev_on) {
stml1__buttonl_pushed(&stml);
}
sw3_prev_on=1;
}else {
sw3_prev_on=0;
}
stml__every_4ms_event(&stm1l);

}

void fnc(int a){
[/ EE OB
}

B 11 RAERERS 5 A AT LT 0> C 57
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4.1 v ¥ 7 OREIKRIESFE % H

2.2 HiTl, a7 OB R T R TOI T AW
THHETHH. ZZCaX o JONMERLFLLT,
TAXZMERIREBER ST &7 IR ITrF
T OB AR T 5K 12 (R LIEZTar I 035075
ADORMEERESHICELINLTWSD
LIGHT,GYRO,SONAR ~— 221X 2 DAL A BN
FTBODTARINRIRDO—E THDH.ZDT s T
LB TAERUIDIREEER SRV — NIl T, &
REEEB T T LICuX L VO E SR T 5. T DR
B AELNREERETT V2K 13181 .K 13 1TR
Y, L TN aX s S OB E T AT N TEE
OHZENTE. NI —ETEX V7 DIEN A
RTELOTEIE LEMNRA L, E-HEROTER
AR RSN BMME T LI 72 B2 CRLTZK 13 133
BRZY =L o TER SN AR BEERS T T L& T
W TARNZEEELIZK THD. 4, TAIMIE-ST
BH &N K IREE~~— I A FESE DD TIERL,
KBS S REHOREEOFEFBAE R THIEL TRIT .

concernlogging{

FhEhOstmAAD LY
mark LIGHT, GYRO, SONAR; <—___ || - -
operation{ &E';E%f(ggﬂk

attach( LIGHT, logging_stm);

attach( GYRO, logging_stm);

attach( SONAR, logging_stm )3 ET—HOREEIZOXY
! JORNBEARTS

12 aX 7 OT AT O—{

1
1
= i N ;
B3z — EfT - +AF2 50 : void ) |
-E—SZER{ET BIE : unsigned int [t Y DRIBIE _unsigned int - 1

IS #4635 B - unsigned int T T L R A I N ——— H
[BZAE0 vod @G- [PUTE OB unsgredint 7L/
[F5 A2 EF70 : void _ ~ @ \

ol -
[ IR - unsigned it | _ ResEmRsD -

TEEERO vod  @F BRI pdigned int |,

SEU—RiE

fﬁmﬁ‘ FE  unsigned,int

FERREO : voig” m
[+ E0 wﬁ (5/ [ ARARESTO : void
[+#BE EHEO : unsigned int H
|
.
LLEL) -~ | z=v= ||
R : unsigned it | CRETE T DA - unsigned it

[(EEEFO vod ] EREQ : void
[ ARARFEFTO : void [+ HEEI0 : void !
+OF¥2 0 : void
+T =5 T RUERAEATO  void
[+— B0 - void

13 BT E AR LT DI T AKX

4.2 RRLEBEOMBEICIRESEEEA

2.3 HiCIFFEER ROMMNEE EH R OB &
TN Z D EIRREE ST T VMR 38 F AT
DIIRN R 720 BRI T35 METHS.
ZZ OB A B LB L L C, 7T AT MEAIRREE
BSEEME-ClHEEITICA KT 5.K 14 1 RLEEY
077 MLIE T ETOREER SHEICTEIN TS
OUT ~—Z|\ZARALEL A BN 3 572 DT A~ Mt
WRO—EETHD.ZDT 0T T hE@ T ETER LR
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REER S LT — NIl L C ol i AT T ISR AL
EART D20 EONIREERET VEK 15
VORI 15 IR B ChH TR EEER T T
JVT AR MLV S 40, 1R 5 SR Ol i 21T 203
T2 D, Z AU KRR DR T 5.

concern line_out{
mark OUT;
operation{

|| S ETAOICRERE
Fiz"ouTe—oh"$HD

attach( OUT, line_out_stm);

OUTY —/ DIRREICH#R
} BBEESRTS

14 BiAROT AR NGeakD—E

FERROLE

[E5(E] |
/ EEEQ

15 7 AT NMZIVIEE R RO H AR L=
REEERET L

4. 3. FERAIHIF ORIE I IRRE S 55 2

(1) WATHAZIZEBLT 254, BEDHRmONR
TR T T LN DIBIE N E DR ER T L 44y
R DIDDOT ARk 2 K 16 (2R, X 17137
AR NMEEIRESFEEEAL, 2.4 §iK 5 T/RLUZE
FiE e T OBIEEL R TIREER T T LA X AR
ELIZXTHD. ZIUTBE R 2 Y OBIEB.OF
L0, TARINTHBEL TG, 2SO X A7 134T
IZEMET D, ZORNG, REEHKTHL OB
A LR CTHBECEAZ LD DMNA.

(2) A7 1 > CETTIHE, HELKREIZE
SEHIEORER A BT DT DT A~ 2K 18 (TR
3. X 19 TiX 2.4 HilX 5 TRUZELZHIEE T o B %%
NEMEREDIRIEER T 7L LIS B UBRIE MR T
FTAZLEET-OICT AR MERRE S FEICE AT
7. X 19 XX 18 OT7 A~z kY, FISEHE o
MEREZAE BN FRL, FERRIED B AT 2 IAMEICT 5
ZEEFRRICLTE.
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Fi 3 4 B 40> bDELAY 5048 El& e

IRABEHIHHL, check pole_stm 22 LT
EET5.
"
concern check_pole{
mark DELAY_50;
operation{

check pole stm 2 = sub state(check pole stm, DELAY 50);
check pole_stm_1 = sub state(check_pole_stm, "DELAY.50);
delete(check pole_stm);

assign_task(check_pole_stm_1, task1);
assign task(check_pole_stm_2, task2);
}
}

DELAY_50A3FI&h I RIB& IR | | BEE B #%nd>bDELAY 502141
JA3R50ms THIZ A/ HIV L TB. | | &L, check pale stm 12LT

EE13.

—

DELAY 500402 EbR i
Ams THIFAZTEY TS,

16 FEEMFGREND T AT Nk 5]

BEBRAE

/ ﬂ;&{i 0

/ EJEE ()
R

() g [
o{ St W&ﬁw)

90° HEEMT
90° M T ™
/ 742%F0 /#0
EHeE )/ EREO

17 BEWRINCE U4 — 7 ROREBER

Vet% V]

5L
concern balancer{ BALANCEAHISH7=iRIBIZ
mark BALANCE; blancer stm#z3RV{11} 5.
operation{

attach(BALANCE, blancer_stm);|

18 HSZHIE DT A7 ik

R M

J MO / EEHBIEQ

/ AV ETO

19 MISZHlEZY — 7 % OREERBET L
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FIA DY 7 b =TI DI H R OHR 23 5 &
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Aybar 7 ANV OMIA R Y 7 v = 7 B S 13
LRHL 7=, B RERE 1 FATRE ThD. Fi- k08
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VT HIENTET
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SFRICIY, BLEE ST DS A RE L. 128
SRECIE, TAYREFESFEIRIZEY, REEER LR
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