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Abstract: Timing behaviors are crucial for real-time systems. In order to weaken or even remove the timing
impact of the inserted assertions during testing, a new monitoring schema is proposed, which has little time
intrusiveness than the software monitoring and supports to test the system completely. Furthermore, a WCET
(worst-case execution time) analysis based on time compensation method is presented, which corrects the recorded
time of events based on the accurate execution time analysis of assertions.
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TimeChanged(JS)=D STime(JS)+ChangedUninstr (JS) 3)
DSTime(JS)= > DS (4)
DS eKS—>Js
DS eDSSet
ChangedUninstr (JS) = Z(TimeInstr (S)-Time(S)) (5)
DS eKS—JS
DS #DSSet
;DSSeat
3) , TimeChanged(JS)
DSTime(JS); , 3 ,TimeChanged(JS)
CISC , ,
, ChangedUninstr(JS)=0;
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S;DSS, DS 3 S 1o, S
. DS , S , S S
, S S
. JS TimeChanged(JS)
) ) , CISC s
) TimeChanged(JS).
3.2
4 , . 1.
Table1l Four types of inserted assertion
1 4
Conditional For all | Exist Initial
Meaning for judging the change of state | for the formulas contains more than one variable Others
Statement structure if (E){Su;...;Sn}; for (i) {if (E){Su;...;Sy;break;} Sois.. .;Som} SiS;.. S
Examples Fig.5 Fig.7 | Fig.8 Fig.6, Fig.9, Fig.10
5~ 10 ,EventValue ;OldValue it
.Send() .
: O 10,100(Vie1.20(Ali]'=Emergency)) 100 s A
Emergency O 10,1000 (Fic1.20(Ali [==Emergency)) 100 , A
Emergency
7 ,EventValue]i] A[i]!'=Emergency ; 8 ,EventValue]i] A[i]==Emergency
, EventValue Vie1.20(Ali]'=Emergency) 3. ,o(Ali]==Emergency)
3.3
1 , 3 , 3
L. SS9 S
CISC
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Time(S;;Sy;. . ;S)=TIme(S)+Time(S)+...+Time(S,) (6)
, M n SiSs.. S S S
s 1 1 (cycle)
, (miss) s . ,
12
2. if (E) then S;; else S;
Time(E;S), if E=TRUE
Time (if (E) then S;; else Sy;):= {T:EE. 2)) ;f c TRUL %
,E ;TIMe(E; ;) S ;TIme(E;S;)
3. for (i) {if (E){Su;...;Sysbreak;} Sois...;Som}
n>0,

Time(for (i) {if (E){Si;...;Sj;break;} Si;...;Sm})
Time(for (i) {if (E){S;;...; §j; break; }S,;5...; Sy })

| Time(E; S,;5..5S,,) * (=1 + TIM&(E; §;..; §;), if E evaluate to TRUE once (®)
| Time(E; S, 5.5 S,,) ¥ N, if E evaluate to TRUE
(7 E ; (3)
E 5 s
3.4
JS TimeChanged(JS) ,
TimeChanged(JS) . ,
, , [11-13].
patsy , TimeChanged(JS)
i>0 , ,Time(KS—JS) Time g (KS>JS)  Timeyningr(KS—>JS).
,KS . JS KS N ,Ti rﬂe(KS—)JS):Tl me(Pks_,1s),
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JS KS A IS for (E) S ,
Time,(KS—>JS=Time(Pks,wis)*+(i—1)x Time(E; S)+Time(E; Puks 15) ®)
, WCET , 6~  ®
Time(Pks wks), TME(E;S)  Time(E;Pyks19).
©) :
Time(KS—JS)=Time,_,(KS—JS)+Time(E;Puxs . 15) (10)
A Ta, Ty
T, =Ta—TimeChanged(JS) (11)
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