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A verification support system for functional programming languages ML
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Abstract This paper presents a formal verification support system for a functional programming languages ML. The sys-
tem requires a designer to describe pre-conditions and post-conditions as requirements in a comment area of each interface
definition file. It decides the conformance between the program and the specification via decision procedure of Presburger
sentences. The proposed system has the following features;(1) it aims at one of useful functional programming languages,
ML;(2) the proposed description scheme has a natural way to enrich the value of whole document products;(3) it can be an
example for our proposed method.
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Rewrited term
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Output L decision |
True/False

1 Formal verification flow with the proposed system
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-return
etc..

2 The overview of a library administration system

T7IHHLT, THOET 2—-VOHBT, HOMIZELWVD
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Library_administration
lib_Ul
User Interface
Circuration Return Add Update
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circuration of return database penalty list
DB K
interface of the database {3::,

3 Modules of the library administration system
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FYELTEHOF—FRN—R%RT
Delete(R)

F—IR—ARDPLBEFEL—2OTY M) EHIRLI T -5
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4 A lemma for relational database
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module type Circulation =
1g
Val lend_book : (book list, user)

ok
{pre) Pre(b,u)==
not (isEmpty(Iset)) and isRegistered(u) <{/pre>
{post) Post(b,u,out) ==
{prop)isSubSet.(Iset,Oset ){/prop)>
(prop)EachPrgstate= “lendable” , PreOset )<{/prop>
{prop EachPr(state= “checked_out” and user=u, PostOset)
{/prop) . )
- {prop EachPr(state= “checked_out” and
state= “unlendable” , Prelset-PreOset){/prop) -
{/post>
ai
def out lend_book(b,u);
def Iset DBofList(b); def Oset DBofList(out)
def PreOset Join(PreBDB,Oset,*code=code);
Jaud

%K)

-> (book list);

5 A signature with properties of Circulation module
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Pre(b,u) imply Post(b,u,out)

(not (isEmpty(Iset)) am'd ...) imply (is&ﬂx?e!(lset.OSeL) and ...

(not (isBmpty(Iset)) and ...) imply (...Iset.Y.Oset..) and ...

i f
(not. (isBmpty(.b.) and ...) imply (...(.Tb,.)...0sot..) and ...

v
(A expression represent by primitive with basic variables
basic functions

6 Term rewriting process

isEmpty(JoinOset, preDB, code=code)
—® isEmpty_Join_Oset_preDB_code=code

7 Transformation of a term into a propositional variable
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