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Costs/Rewards

1 root feature

2 all of robot;

3 modules auv, environment;

4 rewards "time"

5 [step] true : 1;

6 endrewards

7 rewards "energy"

8 // Costs for being in a recovery state
9 (s=recover high) : 2;

10 // .. omitted code

11

12 // Costs for switching altitudes
13 (s=search high) & active(low) : 4;
14 (s=search high) & active(med) : 2;
15 (s=found) & active(high) : 4;

16 (s=found) & active(med) : 2;

17 // .. omitted code

18 endrewards

19 endfeature

Formal Methods and Tools Lab

Probabilities

1 module auv

2 s : [0..12] init start task;

3 d insp : [0..inspect] init O;

4 t failed : [0..infl_ tf] init O;

5

6 // .. omitted code

7 // From search state to another state

8 [step] (s=search high & active(high)) — 0.59:(s'=found)

9 + 0.4:(s'=search _high) + 0.01:(s'=recover high);
10 [step] (s=search high & active(med)) —> 1:(s’'=search med);
11 [step] (s=search high & active(low)) —> 1:(s'=search low);
12 // .. omitted code

13

14 // Following the pipeline

15 [step] (s=following) & (d_insp<inspect) & (t_failed=0)

16 —> 0.9: (s'=following) & (d_insp'=d_insp+1)

17 + 0.07: (s'=lost pipe) + 0.03:(s'=recover following)
18 & (t_failed '=(t_ failed<infl tf? t failed+1 : t failed));
19 // .. omitted code ..

20 [step] (s=following) & (d_insp=inspect) —> (s'=done);

21

22 // Lost the pipeline

23 [step] (s=lost pipe) — 1: (s'=start task) & (t_ failed '=0);

24 // .. omitted code
25 endmodule
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(1-cp)/2
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1 module environment

2 water visib : [min visib..max visib]

3 B init round((max_visib—min visib)/2);

4 [step] true —> current prob: (water visib'= (water visib=min _ visib?

5 min_visib:water visib—1)) + (1—current prob)/2: (water visib'=
6 (water visib=max_visib? max_visib:water visib+1))

7 + (1—current prob) /2: true;

8 endmodule
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1 formula med visib = (max_visib—min _visib) /3;

2 formula high visib = 2x(max_visib—min_visib) /3;

3

4 controller

5 // Change altitude depending on water visibility

6 [step] (s!=found) & active(search) & water visib < med visib

7 —> activate(low) & deactivate(high) & deactivate(med);

8 [step] (s!=found) & active(search)

9 & med visib <= water visib & water visib < high visib
10 —> activate(low) & deactivate(med) & deactivate(high);
11 [step] (s!=found) & active(search)

12 med visib <= water visib & water visib < high visib
13 —> activate(med) & deactivate(low) & deactivate(high);
14 // .. omitted code

15

16 // Switch task from "search" to "follow"

17 [step] (s=found) & active(search)

18 —> deactivate(search) & activate(follow) & activate (low)
19 & deactivate(med) & deactivate(high);

20

21 // Switch task from "follow" to "search"

22 [step] (s=lost pipe) & active(follow)

23 —> deactivate(follow) & activate(search);

24

25 // Enable transitions when following the pipeline

26 [step] (s!=lost pipe) & active(follow) —> true;

27 endcontroller
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Scenario min_visib/max visib|current prob|inspect
1 (North Sea) 1 10 0.6 10
2 (Caribbean Sea) 3 20 0.3 30

1 R{"energy"}min=? [F ${s=done}];
2 R{"energy"}max=? [F ${s=done}];

Energy Time

Scenario| min | max |min| max
1 24.78| 44.39 [23.66| 32.40
2 59.08(4723.29(55.54|1315.58
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label "unsafe" = s=recover high | s=recover med | s=recover low
| s=recover following;
label "safe" = s=start task | s=lost pipe | s=start_ search | s=search high
s=search med | s=search low | s=found | s=following |s=done;

Pmin=? [G "safe"]; B

filter (min, Pmin=? [ F<=k "safe" ], "unsafe");
filter (max, Pmax=? [ F<=k "unsafe" ], "safe");
filter (avg, Pmax=? [ F<=k "unsafe" ], "safe");

W N O Utk W N
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Analyse SASs as DSPLs: ProFeat with family-based analysis
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