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Check and DoubleCheck
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Check

 

 

 

(defthm      sqr>=0

   

  (implies  (integerp x)

  (>= (sqr x) 0)))
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DoubleCheck

(include-book "doublecheck" :dir :teachpacks)

 

 

(defproperty sqr>=0

  (x)

  (implies  (integerp x)

  (>= (sqr x) 0)))

 

 

(generate-properties)
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DoubleCheck

(include-book "doublecheck" :dir :teachpacks)

 

 

(defproperty sqr>=0

  (x :value (random-integer)

:where (integerp x))

    (>= (sqr x) 0))

 

 

(generate-properties)
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DoubleCheck

(include-book "doublecheck" :dir :teachpacks)

 

 

(defproperty sqr>=0 :repeat 1000 :limit 5000

  (x :value (random-integer)

:where (integerp x))

    (>= (sqr x) 0))

 

 

(generate-properties)
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DoubleCheck

 

 

 

(defthm      sqr>=0

   

  (implies  (integerp x)

  (>= (sqr x) 0)))
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Random Generators

(random-boolean)

(random-char)

(random-string)

(random-symbol)

 

(random-atom)

(random-sexp)

 

(random-element-of lst)

(random-natural)

(random-integer)

(random-rational)

(random-number)

 

(random-data-size)

(random-between lo hi)
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Random Generators

(random-list-of expr [:size size])

(random-sexp-of expr [:size size])

 

(random-case expr [:weight weight] ...)

 

(defrandom name (arg ...) body)
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Random Generators

(random-list-of expr [:size size])

(random-sexp-of expr [:size size])

 

(random-case expr [:weight weight] ...)

 

(defrandom name (arg ...) body)

 

 

; random-multiset : [Listof X] -> [Listof X]

(defrandom random-multiset (elements)

  (random-case

nil :weight 1/4

 (cons (random-element-of elements)

(random-multiset elements))))
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RealityCheck

• Random testing

based on SchemeUnit

defproperty constructs test suite & all

cases

generate-properties runs all suites

random values pulled from lazy stream

• Theorem proving

macro-expands to  defthm

generators are vacuous, program-mode
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Other Approaches

• Claessen and Hughes. QuickCheck: a

lightweight tool for random testing of Haskell

programs. ICFP 2000.

• Runciman et al. SmallCheck and Lazy

SmallCheck: automatic exhaustive testing for

small values. Haskell 2008.

• Berghofer and Nipkow. Random testing in

Isabelle/HOL. SEFM 2004.

• Spiridinov and Khurshid. Pythia: automatic

generation of counterexamples for ACL2

using Alloy. ACL2 2007.

• Sumners. Checking ACL2 theorems via SAT

checking. ACL2 2002.
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Thank You.
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