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ACL2

"Applica tiv e Common Lisp"  is a f ir st-or der,
side-ef fect  fr ee subset  of  Common  Lisp .

"A Computa tional Logic"  is c lassical, f ir st-or der
logic  over  a domain  of  total  functions .
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side-ef fect  fr ee subset  of  Common  Lisp .

"A Computa tional Logic"  is c lassical, f ir st-or der
logic  over  a domain  of  total  functions .

ACL2 is widely used in industry , and  won the
2005  ACM Softw are System  Award.
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ACL2

( def un j oi n ( l st  set )
  ( i f  ( endp l st )

set
    ( i nser t  ( car  l st )  ( j oi n ( cdr  l st )  set ) ) ) )
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ACL2

( def un j oi n ( l st  set )
  ( i f  ( endp l st )

set
    ( i nser t  ( car  l st )  ( j oi n ( cdr  l st )  set ) ) ) )

 
( def t hm j oi n/ set p
  ( i mpl i es ( and ( t r ue- l i st p l st )  ( set p set ) )

( set p ( j oi n l st  set ) ) ) )
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ACL2 Modular A CL2

Components
i ncl ude- book:
namespace  clashes
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Namespaces
i n- package: Common
Lisp  pac kages
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( modul e mJ
  ( i mpor t  i )
   
  ( def un j oi n ( l st  set )

  ( i f  ( endp l st )
set
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( i mpor t  i )

 
( def un j oi n ( l st  set )
  ( i f  ( endp l st )

set
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(sig setp (x))

(sig insert (x set))

(con insert/setp

  (implies (setp set)

(setp (insert x set))))

 

(defun join (lst set)

  (if (endp lst)

set

    (insert (car lst) (join (cdr lst) set))))

 

(sig join (lst set))

(con join/setp

  (implies (and (true-listp lst) (setp set))

(setp (join lst set))))
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( modul e mI
   
  ( def un set p ( x)  ( no- dupl i cat esp- equal  x) )
  ( def un i nser t  ( x set )  ( add- t o- set - eql  x set ) )
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I % I i J    

(defun setp (x) (no-duplicatesp-equal x))

(defun insert (x set) (add-to-set-eql x set))

 

(export i)
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I + i J = I J

(link mIJ mI mJ)
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I + i J = I J

(module mIJ

   

  (defun setp (x) (no-duplicatesp-equal x))

(defun insert (x set) (add-to-set-eql x set))

  (export i)

   

  (import i)

  (defun join (lst set)

  (if (endp lst)

set

    (insert (car lst) (join (cdr lst) set))))

  (export j))
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(module mIJ
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I + i J = I J ⇨ I J

(invoke mIJ)

 

(join (list 1 2 3) (list 2 3 4))
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Experiment: W orm Game

(interface IGame

  (include IPoint)

   

  (con uncrossedp/worm-tail

  (implies (uncrossedp g)

(points-uniquep (worm-tail g))))

   

  (con game-tick/uncrossedp

  (implies (and (uncrossedp g) (live-gamep g))

(uncrossedp (game-tick g)))))
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Experiment: W orm Game

Theor em Modular Monolithic

worm-turn/uncr ossed-w ormp 0.10s 0.48s
random-na t/r ange 0.10s 0.10s
modulo/r ange 0.08s 0.08s
connected-w ormp/w ormp 0.06s 3.00s
worm-turn/in-bounds-w ormp 0.06s 0.23s

game-tic k/uncr ossedp 0.06s 845.95s
game-tic k/gamep 0.03s 387.12s
game-tic k/in-bounds 0.03s 362.97s
connected-g amep/gamep 0.03s 173.55s
game-k ey/uncr ossedp 0.05s 148.65s
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Experiment: Gr aph Sear ch

Based on J Moor eÕs canonical A CL2 case
study . Inc ludes a second g raph r epr esenta tion
and  a second  sear ch algorithm.

( i nt er f ace I Fi ndPat h
  ( i ncl ude I Gr aph)
  ( con f i nd- pat h/ pat hp

( i mpl i es
( and ( gr aphp g)

( nodep g x)
     ( nodep g y)
     ( f i nd- pat h g x y) )

 ( pat hp g x y ( f i nd- pat h g x y) ) ) ) )
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Experiment: Gr aph Sear ch

1. (link EdgeDFS
  EdgeListGraph

  DepthFirstSearch)

2. (link EdgeBFS
  EdgeListGraph

  BreadthFirstSearch)

3. (link NeighborDFS
  NeighborListGraph

  DepthFirstSearch)

4. (link NeighborBFS
  NeighborListGraph

  BreadthFirstSearch)
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Experiment: Inter pr eter s

Specif ied arithmetic langua ge with  big-ste p
and  small-ste p inter pr eter s. Attempted to pr ove
equiv alence .

 

(interface IEquivalence

  (include IBigStep ISmallStep)

  (con reduce-all=eval

  (implies (exprp e)

(equal (reduce-all e) (eval e)))))
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Experiment: Inter pr eter s

( i nt er f ace I Bi gSt ep
  ( si g eval  ( e) ) )
 
( i nt er f ace I Smal l St ep
  ( si g r educe ( e) )
  ( si g r educe- al l  ( e) ) )
 
( i nt er f ace I Equi val ence
  ( i ncl ude I Bi gSt ep I Smal l St ep)
  ( con r educe- al l =eval

  ( i mpl i es ( expr p e)
( equal  ( r educe- al l  e)  ( eval  e) ) ) ) )
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Related Work

Modular A CL2 is most c losely r elated to:

¥ Units and mixin modules

¥ ML-like module systems (e.g. Twelf, Coq)

¥ Isabelle locales , Coq sections , etc .
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Conc lusion

Good Ne ws:  Modular A CL2 pr omotes code
reuse  and  abstr act  reasoning .

Bad Ne ws:  It needs tr anspar ent specif ica tions
and  con venient  link ing  oper ations .
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Thank You.

DrSc heme:
ht t p: / / downl oad. pl t - scheme. or g/

Dracula:
ht t p: / / www. ccs. neu. edu/ ~cce/ acl 2/
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