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It is important to debug a large scale specification. For this purpose, we have
developed & transformation method from & specification in pre-post conditional
notation, which is easy to write, into an axiomatic specification, which is easy to
understand. Roughly speaking, this method consists of the following steps; in the
first step, all possible operational compositions for & given abstract date type
are symbolically executed. Two compositions which result the same status are
combined into an equation. Lastly, a reasonable set of equations are selected by
our heuristic selection rules.

In this paper, we illustrate the transformation process of an erroneous example
and the effectivity of this method.
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[1-1]  creates (.

{2-1]  push{ sl, el)

(2-2]  push{ sl, top(s2) )
[2-3]  push{ creates(), el )
[2-4]  push{ pop(sl), el )

{3-1]  pop{ sl)
[3-2]  pop({ creates() )
(3-3]  pon( push{sl, el) )

top{ sl)

top{ creates() )
top( push{ st, el ) )
top( pop{ sl ) )

emptys ( s1)

emptys ( creates( )
emptys ( push( st, el ) )
emptys { pop( s1) )
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{6-1] sl
[6-2] s2
[6-3] el
[6-4]  TRUE
[6-5]  FALSE
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[1-1] creat{gf:s():[]:-
5. 0=0 |
{2-1] push&glgfl :E] "
8. p=sl, p+1§
[2-2]  push(si, top(s2)}) :

IF emptys (s2) =
{s. s=[S1

Si{st.p-11,ell,

TRUE :
[]7 ',S].[Sl p- 1]]
8, p=sl.f)},
IF emptys [52 =FALSE :
{s. s=[SL[0], -+~ S1[s1. p-1],

s21s2. 1)1,
s. p=sl. ptl

[2-3]  push icreates (),el) :=

8. s=[el],
8. p=1}
[2-4]  push (pop(sl)
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{3-11  pop(sl) :
IF enf D’Lys ésl) =TRUE :
{s s=

IF emptys {sl) =FALSE : ‘
110] ',SI[sl p-211,
s%ﬂpﬁ

[3-2] Dop(c{reates()) 1=
s.s=[],
8. D-Ol
[3-3] Dop(push(s,ell)
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{s. s=[S1
8. p=sl.
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{s.5=11, s. p=0>>
[I-1] = creates ()
=1{3-1]1IF emptys (s1) =TRUE :

[1- 1] creates ()
=1{3-2] pop (creates ()

{3-1] IF emptys(s1)=TRUE :
=[1-1]creates ()

(3-11  IF emptys (s1) =TRUE :
=1{3-2] pop {creates())
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[3-2] op (creates )
=13- lfIF emptys (si

{s. s=[el], s.p=1)

pop (st)

pop (s1)

pop (s1)

=TRUE : pop(sl)

[2-3] fush(creates(}
=1[2-4] IF emptys (s1) =TRUE:push (pop {s1), el)
(2- 4] IF emptys (s1) =TRUE : push (pop (sl), el)

=[2-3] push (creates (), el)

((sl -{s §= ESI[O], ,Sl[sl p-111, s.p=sl.p})
push (s1, el}
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[1-1] creates ()
=[3-1] IF emptys (si) =TRUE :

[3- 2] pop (creates())
=[3-1] IF emptys (s1) =TRUE :

[2-3] push (creates (), el)
[2-4] IF emptys (s1) =TRUE :

(5-2} emptys {creates )
=[5-1] IF emptys (sl

(5-2] emptys {creates ()
=[5-4} IF emptys (pop (st))=TRUE :
empiys (pop (s1))

[5-1]IF emptys (s1) =FALSE : emptys (sl)
= [5-3] emptys (push (s1, ei))
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pop(sl)

pop (s1)

push (pop (s1), el)

=TRUE : emptys (sl)
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[5- llIF emptys (s1) =TRUE : emptys (sl)
=[5-4] IF emptys (pop (si))=T

emptys {pop (1))
[5- 41 IF emptys (pop {sl ) =TRUE: emptys} (s1))
=[5-1] IF emptys (s1) =TRUE : emptys f

[5-1] IF emptys (s1)=FALSE : emptys (sl)
= [5-4] IF emptys (pop (s1)) =FALSE :
emptys (pop (1))
[5-3) emptys {push (s1, el))
=[5-1] IF emptys (s1]=F ALSE: empiys (s1)

5-3] empt h
B e e b)) =BaLsE. -
enptys (pop (1))

emptys (sl)

(5-1] IF emptys (s1) =FALSE :
=[5-4] I} empiys (pop (s1))=F
emptys {pop (s1))
[5-3] emptys (push (s, el))
=(5-4] IF emptys (pop (s1)) =FALSE :
emptys {pop (s1))
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[1-1]creates ) =1[3-2] pop (creates ()

3-1]IF emptys (s1) =TRUE : |
[3-1] IF emptys (s ){ L (ggg Il(felS 0

[5-1]IF emptys (s1) =TRUE : emptys (sl)
5-2] emptys (creates ()
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[5-4] IF emptys {pop (s1))=TRUE : emptys {pop (s1))
= [5-2] emptys (creates ()
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(3~ 1]IF emrtys (s1) TRUE pop {s1)

creates ()

{2- 4]IF emptys (s1)=TRUE : push (pop (s1), el)
={2- 3rpush (creates (), el)

[5-1}IF emrtys {s1)=TRUE : emptys (sl)
= [6-4] TRUE
[5—4] IF emrtys {pop (s1)) =TRUE : emptys (pop (s1))
[5- 1] IF emftys (s1) =FALSE : empiys (s1)
[5-4]

1; {)tys(pop(sl)] =FALSE: emptys (pop (s1))
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[1-1] creates ()

[3-21pop ( creates() ) = (1)

[3-31pop{ pushisl,el) ) = [8-1)sl (2)

(4-3]top ( push(sl,el) ) = [6-3]NULL (3)

(5-2] emptys { ¢reates() ) = [6-4] TRUE {4)

[5-3] emptys { push(sl,el) ) = [6-5]FALSE (5)
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fi8k. 25w o DEFED 1 -k : stack : IMPORT (TYPE).

o ENDINTERFACE
MODULE creates() => stack » SPECIFICATION
INTERFACE ‘ .. PRE-top. : empiys (s)=FALSE
g -+ PARAMETER (WRITE) stack. - POST-top :
_ stack - : IMPORT (TYPE). ' ENDSPECIFICATION
-ENDINTERFACE » ENDMODULE top
SPECIFICATION :
PRE-creates : TRUE MODULE emptys (stack) => BOOLEAN
POST-creates : s.p'=0 INTERFACE :
- ENDSPECIFICATION ] . PARAMETER (READ) stack.
ENDMODULE creates _ X : PARAMETER (WRITE) BOOLEAN.
stack : IMPORT (TYPE).
MODULE- push (stack, ElenType) => stack ENDINTERFACE
- INTERFACE SPECIFICATION
s : PARAMETER (READ/WRITE) stack. PRE-emptys : TRUE
e : PARAMETER (READ) ElemType. POST-emptys : IF s.p=0 : x’ = TRUE-
 stack  : IMPORT (TYPE). ’ ELSE X' = FALSE
- ENDINTERFACE ‘ ENDSPECIFICATION
: SPECIFICATION ENDMODULE emptys

PRE-push .: TRUE
POST-push : s.s’ [s.pl=e AND s. p'=s. ptl
ENDSPECIFICATION
_ENDMODULE push

MODULE pop(stack) => stack
INTERFACE
s : PARAMETER (READ/WRITE) stack.
stack : IMPORT (TYPE).
ENDINTERFACE
SPECIFICATION
PRE-pop : emptys (s) =FALSE
POST-pop : s.p'=s.p-1
ENDSPECIFICATION
ENDMODULE pop

MODULE top (stack} => ElemType

- INTERFACE
8 : PARAMETER (READ) stack.
e : PARAMETER (WRITE) ElemType.



