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Design and Implementation of a Monitor Checking
the Execution Time of Real-time Object-oriented Programs

Byoung-Joon Min' - Jae-Young Choi'" - Jung-Guk Kim''"- Moon-Hae Kim'''!

ABSTRACT

This paper presents an efficient implementation of a run-time monitor which checks the satisfaction of the timing
constraints of real-time object-oriented programs based on a real-time object model called TMO(Time-triggered Messaged-
triggered Object). An execution environment of TMO programs on Windows 0S, WTMOS(Windows TMO System) has been
utilized for the implementation and an experimental application for thermostatic control has been developed to analyze the
performance of the run-time monitor. We suggest a methodology for application programmers to specify the target methods
with the monitoring conditions and an implementation technigue which incurs the small cost by effectively distributing the
functions of the monitor into the WTMOS and a TMO object.
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SSatTime(_tma : char') : void

T |}) o—‘F‘{uxt

l ®-CMoniarWnd()

(3% 5 =HH 7¥ S~ o[0T

7t e Adeg 98 AM2s WAIT 2l 397}
BAGSE gl7] BEo|ch A BUE YL WRMTA
TMOMethod9] ARE 9 WASIE SHeH 2AEH
& & % TMTolA 4=3%e}l. TMTE CMonitorTableList
] Monitoring() & £%38e TP BT 2E
2912 Y9l¥te}. Monitoring() g4 UpdateMRIB() &
4& %3] CMonitorTableListol A %3 1= Monitor
~TableCell®] ZUH A& ZASI B&3d ZUH
8 JRg s MRIBE Zadth H7d HLE
AbgAto Al 1387) 918 CMonitorWnde] CTMOList
of zZ+ fA=Ee £848HS UpdateMonitorData() 3
& ol gdto w@stn YT A7 HHCR
2937 948 UpdateMonitorWnd() 58 3 &%t

5. 7% : % WM

8 Az ZUEY Ay £48 st &x Al
E 4% &84 A2do] 7EHME, o FAME 1
Ay Ze) distel =8

51 &8 A2H

FdE ZUHY A4e Fosrl sAsted AAR

T™MO ¢4 Z2IdE Mdste] 45& HHsAU
ol LEAE AY HAAT N2Fg8LE (IH6)
of Yebd At e g 722 Ho gt

(38 6) 82 Al2HS W =

aPe)A B2 uEAR el BI)F e AA £
£ ol F8 wiT olf, 1 RUH 23& v
U= FEojr}t, CTMO Directs Al2® AMEAI7t 243}
A 448 ¥ 2% % 4" CTMO Centerel A
g@t)h CTMO_Gauge:= A 2% AL 9o £21
th. CTMO_ Center’t 2E Aoj& 4% F A& @2
gt} CTMO_ Direct® CTMO_Gauge2HH HHE ¢
obAl CTMO_Viewerd) Al @A) &9 4AE =4S
Agdn i ARZ 2 Ao "o‘ % CTMO_Heater



AT HMRIE Z2040) HUAIZIE HAGHE

A st o] FHF T dEE (2F DA
Yehlidch #& 22 el REEo] g Hdy
g EUHE % 3=z g4 A9 AL &7
2 A8 Y& FEor

SpM_Body(CTMO_Gauge, SpM_Gauge)
void CIMO_Crauge © : SpM_Gauge() {
WSIL.SpM_Register(2000, 200, 5000, FOREVER) ;
Monitor(*SpM_Gauge”, 5000, 25000, 1) ;
WSILAllocChannel(6, sizedfl CMsgGaugeToCenter)) |
while (WS1LSpM_Waitnvocation() == TRUE) {
CurTemp = ReadTemp() ;

;
long CTMO_Gauge :© : ReadTemp() {
StartAbstractEvent(Event2) ;

}
SuM_Body( CTMO_Heater, SvM_Heater)
void CTMO_Heater : : SuM_Heater() {
WSI.SvM_Register(200) ;
Monitor("SuM_Heater”, 5000, 25000, 1) ;
WSI AllocChannel(9, sized CMsgCenterToHeater)) ;
while(WSL.SvM_WaitInvocation{ &m_CenterToHeater,
9)== TRUE) {
switch(m_CenterToHeater. Kind(¥) {

)
}
WSI DeallocChannel(9) ;
WSLSvM_Exit() ;

}

void CTMO _Heater : : RecetveCenter(long setTemp) {

i‘ndAbstmctEvent( Event2) ;
/
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