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Abstract The real-time programs have played an important role in many application fields. But
both the common language and the existing real-time programs have their limitations for the real-time
applications. The common languages are not suitable to the real-time applications because they don’t
have time concepts. Also, programmers are not accustomed to the existing real-time programs because
they have many additive syntaxes for the time concepts.

In this study, a new language is designed and implemented for the skillful C language programmers.
In this implementation, the source languages are linked to the object languages using the timing tree
and it is possible to process the successive occurrences without an external timer using the results

of static analysis to generate the codes.
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loop noLongerThan compileTimeExpn: Time~ outReason
[invariant booleanExpn]
declarationandstatement

énd loop

for [decreasing] [id]:compileTimeExpn..com— pileTimeExpn
declarationandstatement
[invariant booleanExpn]

end for
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do
<reference block>

[start after tmn] [start before tmaal [finish within tnael
<constraint block>

every p [while <condition>]
[start after tmn] [start before tmea] [finish within tmaxe]
<constraint block>
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main()
{

it 1, t_count, e_count, sum;
while(i <100} { /** count(100) **/
il(i % 2) {
t_count = t_count+l:
SUm = sum+i;

else
e_count = e_count+1;
i=i+l;
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Construct Worst case execution cycle
= total_ dition) +
Alternative node max(total_cycle(truc), tota]_cycle(else))
4 ive ) = Fexee i

scycle(while) = total_cycle( cond) +
B*(total_cycle(body) + lotal_cycle( cond))
ceycle(while) = Texec_cycle(while)

while(cond) node
[**Conai( By

PR

seycle(while) = a - ceycle(while)

while(cond) node
ceycle (while) = Zexec_cycle(while)

/**Time( o)**/
seycle(t) = Ttotal_cycle( t's children)

Other node t ceyele(t) = Texeo_eycle( U's primtive)

¥ total_cycle(a) = scycle(ay+ceycle(a)
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MAIN ()
WIILE ( 1 < 100)
( ..expression... scycle =16 ceyele = 0
IF (i % 2
..expression... scycle =16 ,ccycle = 0
{{comnt = teount + 1
...statement... scycle = 14, ceycle = 0
sum = sum + i
..Statement... scycle = 18, ccycle = 0
} ..statement... scycle = 32, ecycle = 0
ELSE
e_count = ecount - 13
...statement... scycle = 14, ccycle = 0
Lelse_cycle = 14 | if_true_cycle= 32
if statement..scycle = 48, ceycle = 2
i =i+ L
..statement...scycle = 14, ceycle = 0
...statement...scycle = 64, ceycle = 0
;}Vhile ceycle = 402, scycle = 8016,
program scycle = 8418 program ccycle = 2

total cycle = 8420 J
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move Max_cycle to register;
// time() B A ZFR e
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} if(register < @) jump end_label
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delay register;
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