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”...hotspots accounted for only 1.2% of the lines of
code but contributed 29% of the

overall execution time”

G.Bernat et al., Identifying opportunities for worst-case exectuion
time reduction in an avionics system, Ada User Journal, 2007
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State variables - reactive infeasible paths
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State variables - reactive infeasible paths II

1 void tick (){
2 g0 = GO;
3 g1 =( GO && bumper);
4 g2 =(PRE g1);
5 if (g2){
6 errorLog ();
7 motor = 0;}
8 g5 =(PRE g4);
9 g6 =(g5 && accelerator);

10 if (g6){
11 getImage();
12 motor = 1;}

19 g7 =(g5 && (!(accelerator )));
20 if (g7){
21 writeLog ();
22 motor = 0;}
23 g3 =(g2 || (g6 || g7));
24 g4 =( GO && (!(bumper)));
25 PRE g1 = g1;
26 PRE g4 = g4;
27 GO = 0;
28 return ;}
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1 void tick (){
2 //Main
3 // implicit TPP
4 g0 = GO;
5 //HandleEmergency
6 TPP(1);
7 g1 =( GO && bumper);
8 g2 =(PRE g1);
9 if (g2){

10 errorLog ();
11 motor = 0;}
12 //HandleMotor
13 TPP(2);
14 g5 =(PRE g4);
15 g6 =(g5 && accelerator);
16 if (g6){
17 getImage();
18 motor = 1;}

19 g7 =(g5 && (!(accelerator )));
20 if (g7){
21 writeLog ();
22 motor = 0;}
23 //Main
24 TPP(3);
25 g3 =(g2 || (g6 || g7));
26 //HandleMotor
27 TPP(4);
28 g4 =( GO && (!(bumper)));
29 //Main
30 TPP(5);
31 PRE g1 = g1;
32 PRE g4 = g4;
33 GO = 0;
34 return ;}
35 // implicit TPP}
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treq = (f , a, g , S , e,P,R)

timing analysis interface

I Function to be analysed

I Assumptions on arguments

I Assumptions on global variables

I State variables
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1 void tick (){
2 //Main
3 // implicit TPP
4 g0 = GO;
5 //HandleEmergency
6 TPP(1);
7 g1 =( GO && bumper);
8 g2 =(PRE g1);
9 if (g2){

10 errorLog ();
11 motor = 0;}
12 //HandleMotor
13 TPP(2);
14 g5 =(PRE g4);
15 g6 =(g5 && accelerator);
16 if (g6){
17 getImage();
18 motor = 1;}

19 g7 =(g5 && (!(accelerator )));
20 if (g7){
21 writeLog ();
22 motor = 0;}
23 //Main
24 TPP(3);
25 g3 =(g2 || (g6 || g7));
26 //HandleMotor
27 TPP(4);
28 g4 =( GO && (!(bumper)));
29 //Main
30 TPP(5);
31 PRE g1 = g1;
32 PRE g4 = g4;
33 GO = 0;
34 return ;}
35 // implicit TPP}
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Local WCET
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Contributions

I Design flow for interactive timing analysis with hotspot
highlighting, and the separation of deep, flat, local and
fractional timing values

I Timing analysis interface with seperation of concerns of timing
analysis for external function calls and for the tick function

I Concept of Timing Program Points

I Concept of reactive infeasible paths
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