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What is QuickCheck?

• We write properties:

• We test them with random data:

prop_reverse() ->
?FORALL(L,list(int()), 

reverse(reverse(L))==L).

4> eqc:quickcheck(reverse:prop_reverse()).
..........................................
..........................................
................
OK, passed 100 tests



What is QuickCheck?

• Sometimes they are false:

• QuickCheck reports a minimal counterexample:

prop_wrong() ->
?FORALL(L,list(int()), 

reverse(L)==L).

5> eqc:quickcheck(reverse:prop_wrong()).
...............Failed! After 16 tests.
[4,5,3,7]
Shrinking xxx.x..xx(3 times)
[0,1]

Randomly
generated

Minimal



QuickCheck in a Nutshell

Properties
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A cruise controller in SIMULINK



A Simple QuickCheck Test

Generates
random
values…

…which
should be 
less than 2

…and the 
result is 

returned to 
QuickCheck



Running the test…

>> quickcheck('A_Simple_QuickCheck_Test')
Connecting to QuickCheck... ok
.Failed! After 2 tests.
Shrinking x.x(1 times)



A Simple Edge Detector
Detect rising edge

Count
them

No more
than 2



Running the test…

>> quickcheck('An_Edge_Detector')
Connecting to QuickCheck... ok
....................Failed! After 21 tests.
Shrinking xxxxxxx..xxxxx..x.xx...x...xxxxxxxxx(11 times)



Three minimal counterexamples



Generation and shrinking

• Internally, QuickCheck generated:

[{1,1},{5,0},{8,1},{10,2},{12,0},{19,2},{23,0}]}]

• …which shrunk to:

[{1,0},{2,1},{3,2},{4,0},{5,1}]}]

Time Value

Discard pairs
Shrink times
Shrink values



Testing the cruise controller



Testing the cruise controller



But what should the property be?

• The controller does nothing when the power is off?

• The actual speed approaches the target speed?

• The controller does not accelerate while the driver 
is braking?



Testing the cruise controller



Running the tests…

>> quickcheck('A_Cruise_Controller')
Connecting to QuickCheck... ok
.......................Failed! After 24 tests.
Shrinking 
xxx.x.xxxx.x.xxx.x..xxxxxx.x.xxxxxx.xxxxx..x.xxxx.x.xxxxxxxxxxxxxxx
xxxxxxxxxxxxx.xxxxxx...xxxxxxxxxx..xxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxx(21 times)



Testing the cruise controller



Testing the cruise controller



What does this show?

• Unintended acceleration is possible.

• Is it serious?



Monitoring data Save data 
for later 
analysis



>> histogram(’target’)



How can that happen?







>> histogram(’target’)



Recall the generators…



Accelerate more often at low
speed…

(and disable the Dec button)



Better (a bit)



One more example



What can go wrong?



Three nice properties

• If the driver is braking, the cruise controller does
not operate the throttle

• Target speed >= 0

• Throttle <= 100%

Safety

Sanity



A more realistic cruise controller

• With an option to maintain (desired-speed – speed-
limit)

• Rounding of desired speed leads to
Desired speed < speed limit  desired speed > speed 
limit

• Turning ”follow speed limit” mode off and on either
side of a speed limit change leads to a sudden jump
in desired speed



Work in progress

• Only a few generators implemented so far; slower
than it should be

• Generators and properties can be implemented in a 
way familiar to SIMULINK developers

• Signals can be generated and shrunk to find
interesting examples for a small cruise controller
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