Using Isabelle to Help
Verify Code that Uses
Abstract Data Types




The Grand Challenge

¢ € | revive an old challenge: the
construction and application of a
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Research Question

* Can we use an off-the-shelf theorem
prover to prove VCs automatically




Queue Specification

contract QueueTemplate (type Item)
math subtype QUEUE_MODEL is string of Item

type Queue is modeled by QUEUE_MODEL
exemplar q
initialization ensures
q = empty_string

procedure Enqueue (updates q: Queue,
clears x: Item)
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Queue Flip
Specification

contract QueueFlip enhances QueueTemplate

proqedure Ellp (UpdateS_q Queue)




Iterative Implementation

realization Iterative implements QueueFlip
facility StackFacility is StackTemplate (Item)

procedure Flip (updates q: Queue)
variable s: Stack
loop
maintains reverse(#s) * #q = reverse(s) * g
decreases |q|
while not IsEmpty (q) do
variable x: Item
Dequeue (q,lx gl
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Iterative Implementation

realization Iterative implements QueueFlip

facility StackFacility is StackTemplate (Item)

procedure Flip (updates q: Queue)

variable x: Item




Recursive
Implementation

realization Recursive implements QueueFlip

procedure Flip (updates g: Queue)
decreases |q|
if not IsEmpty (g) then
varlable X: Item
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AVC for Recursive
Implementation

is_initial (x>)
is_initial (xs)




Theory Libraries

® [he required theorem was already
defined in string theory (requirement

’ 3 ’4'. K SR e y o TR
o ok $ N A P A S A Yy e o ARy
L "?. : & AT AT “"""Z‘"’ A=
TSRS e r N S LB N S L Ha o 7 £ 28, ety
S ah At ol A S s B S St g e SRRk L o MR R e e

S s &

&
_ ’
A



L essons Learned

® |t is possible to use an interactive proof
assistant as an automated VC prover.
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