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A Study of Automatic Code Generation for
TMO-based Real-time Object Model

Mi Heui Seok” - Ho Dong Ryu™ - Woo Jin Lee™

ABSTRACT

In recently years, distributed real-time software has performed important roles in various areas. Real-time applications should be
performed with satisfying strict constraints on response time. Usually real-time applications are developed on the real-time supporting
middleware such as TMO(Time-triggered, Message-triggered Object)) CORBA/RT, and RTAIL However, it is not easy to develop
applications using them since these real-time middleware are unfamiliar to programmers.

In this paper, we propose an automatic code generator for real-time application based on TMO in order to reduce development costs.
For increasing or reflecting the characteristics of TMO into the design model, SpM and SvM methods are added into the class diagram,
which have time constraints as their properties. And behaviors of them are represented as separated regions on state machine diagram in
different abstract level. These diagrams are inputted into TMO-based code automatic generator, which generates details of the TMO class.
Our approach has advantages for decreasing effort and time for making real time software by automatically generating TMO codes
without detailed knowledge of TMO.

Keywords : Real-Time Software, TMO, Automatic Code Generator
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[distance >= 100m] distance_svm()
/ state = “safe”

[distance >= 100m] distance_svm()

[distance < 100m] distance_svm()
state = "danger”

/ state = "safe
[distance < 100m] distance_svm()

[speed < 60km/fi] speeddvm()
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/ state = "danger” N
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CuriseControlTMO w' | class CruiseControlTMO : public CTMOBase]
attribute
operation
- , | //register spm
cont?g;g;::m:?? % RegisterSpM( (PFSpMBody)&CruiseContreol_TMO::controlSpM, &control_SpM_spec);
SvMoperation =
i 1 //register svm
distanceSvM0 E @ RegisterSvM( (PFSvMBody)&CruiseContreol_TMO:distanceSvM, &distanceSvM_spec);
| Iy
control_AAC AAC aac_controlSpM(_T("™), tm4_DCS_age(0),tm4_DCS_age(300000000000),50000000,
~| 0, 10000000, 20000000);
{from =(0, 'hr")
until =(3, 'hr)
every =(5, 'min’)
est =( 0, 'sec’)
Ist = (1, 'min?)
deadline =(2, ‘'min‘)}
SvMGateClass gate_CruiseControlTMO_distanceSvM; l
(3% 10) S22 CloloiIoAMel = MY 7=l
B3 SpM WAES SYM HWAEE nEdod SE3E 9 o]F YAsfok gt o]PA Wit A& AA3E
A& BAZEH oJAEL TMO 229 AR A 23 A =9, FE A dolojage] ERAAA Aol wAIX| (W A
o B d#dATE A BE ATLE ACEE AAs) =9 o]F)o] e A At} o] REL SVM HAEY
2 A Al 279 AHE Yol AAC ARE ATL e FEoEE f9stdof gt SpM HAE T2 EA
2 Jdse Ag £ 5 Yo ZIM e 4EE 2deMe Hes EAH (29 1)
2 7 718 dhd, 7 feEe] AAR FE A o
43 Aef oAl ctoloj a1 oMol RE MM & A T =AE B
TMO 2g2de gy Hatd b2 54& 7k SpM (2" 1IDAAE 7 A HhbQd &3 dd, 248
AA=9} SYM HAE7F EXSER o] e Wity A= & B &0, d&sd vEEE ddHd diste] dWsia
g AR B m Aolzp BRI, o] HolM= Ad mA Atk o] AFAA AdtetE mE AE AA7IE EAAA
tholoj oA ZE AN A& At Aol ZE7t Eoj7tn g AFeet ERAA Aol glEE 27,
agla Mo yehs =g Fusd du dubyo
4.3.1 SpM WA= = A4 73 2 E/ES 2718 W if-else £ A Ha Y/
SoM MAEE AH va thelolade] @ delo] st RS Aol ZEF Stk WEE 2 A9olE while
o WAEE yehdth wekd SpM HAEe] o237 oo T2 Addd. HEELS 7 JHE EFANLAE gy

SpMuj & =E9] HE T4l Chojoj a7

Sequence /actionl /action2 actionl;
action2;
}
spm(){
[condition1] if(conditionl == true){
/actionl i actionl;
Beanch elseif(condition2 = = true){
action2;
}
[condition )
/action2
spmO){
actionl;
while(lcondition1){
L action2;
oep action3;
action4;
}
action5;}

(38 11) S i ctojojaolA 2] SpM tA~=o] FE MY A
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while &5 A4 3o}

if(state == "A")= AH7} Wskas AL Zew e
A0 B =f9 A% A47dMe A AHE AFs
E Fd2 £4 ZHE Aoz AT Y2 Wi
=7t 3FHW o] HiatdMe FHae dA el ot

1 g7t AREL olF s 2= AAVE HAEES
A3 o if(state == “@AFE") { action; state = “TH
7ok 2 2= AR AT ERAX A A ko]
EAZ A5 el HFE2A &7l v JEHE ARsA
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5 78 H MY HE

o AN AU F
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AU ST

Atk %92 GMF 84N c}o]oma 14719 ol
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I A gy e SpM HAEAYH EdA A o £ AAse 715E FP6 Java Qo2 FEHO St
q 7] GEUE ifese #& A4S gt F WAz 234 g9 55 A5 4471E delolad AHzle o
PR wE 24% WAE o, 13 JHe BF  £o gz Tyt telolayd BH7l A4 tholola
sty if-else £& AT WHEEo] YEE 44 E "ol BUd olFH29 Wi Bl e 2= A4 W
AR g BHE FRAME & W9 wi= s3] 5 29de Aoz AF A AT TMO AAE
AofoF gk SYM WA =9 wiaE Ed EWXAS we} AH8-8E7] #18) configini st oyt TMOSL.dIE AH8-317]
e wEd AUE AgSn AgE At wEgd A% TRAE 4L A 47 Sk Bk
e SvMuj 4 = 2| Atel 0l c}ojof 13 ac a4y of
10/ Jaction2 s T
° :Zz(?onl — e fiatat Aé{ctionlj
action2;} }
Sequence svm1()/actionl
svm1(){ action1;}
svm2(){ action2;}
svmi({
[conditionl] svm1() if(state == "A"){
/actionl if(condition1 ::az[‘b:r\.;
Branch Elselfwf(cndrtlonl == true}{
[condition2] svm1()
/Jaction2
svmlQ /B\[conditionl]/actio«i@ T istate :a:c:i:r‘:i:
Jactionl while r?cor.dlt:on&)i "
Loop Tackiond /action2 :::2:5
Scnons

(38 12) SEiol clojoj2z4olAle SyM o

ASe| A MY 7
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finciude <scas
#include <iost
#1nclude "TMOSL.h"
#pragma comment (1ib, "THOSL")
using mamespace THO:
using namespace std;

typedef structi
} ParamStruct_Sv:

class control tmol
private:

int speed:
| void control_spm() () ¢
ParamStruct_SvM SvMPara:

: public CTMCBase {

'

int speedup_swvm() (ParamStruct _SvM -para)

1

int speeddown_svm() (ParamStruct_SvH para){

ppublic:

//THO constructor
control tmol ()
//zegister control_spa()
| SpH_RegiscParam contrel_spm()_spec:
| RAC asc_contzol_spm() (_T(""), tm4_DCS_age (0),cm4_DCS_age (9),0, O, 3, 07
| control_spm()_spec.build_regist_info AAC(aac_control_spm()):
| RegisterSpM( (PFSpMBody)icontrol tmol::contral spm(), &control_spm()_spec) :
//register speedup_svm()
SVM_RegistParan speedup_svm()_spec:
speedup_svn()_spec.GET =0;
_tcscpy (speedup_svm()_spec.name, T("speedup svm(}®));
RegisterSvi( (PFSvMBody)scontzol tmol::speedup svm(), &speedup_swa()_spec):
| //xegister speeddown_svm()
| SvM_RegiscParam speeddown_svm()_spec:
| speeddown_svm()_spec.GETB =0;
| _tescpy (speeddown_svm()_spec.name, T ("speeddown_svm()") ) ;
1 Registersvi( ( scentrel tmol:: _svm(), _svn()_spec) :
//register THO
TMO_RegistPazam control tmol_spec:
_tcscpy(control tmol_spec.global_name, _T("contrel tmol"));
contzrol tmol_spec.start_time = tmd_DCS_age (27100071000)
RegistexTHO(acontrol tmal_spec):
'
s
void main()

StartTMOengine ()
control tmol contral Tmol_new:
MainTnrSleep();
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