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Study about Application of Formal Methods in Consideration of
”Convenience” by the Example of the Electric Pot

Abstract: It had been emphasized that formal methods in software development are verification techniques
reducing risk to 0, such as mathematical proof and model checking. However, modern software development
accepts risks in order to achieve more complex functions and shorter development period, which could not be
achieved by conventional techniques. In this paper, we propose a method for efficient software development
by changing the application intention of formal methods, depending on the risks. We analyzed risks on the
requirements in a natural language for safety by the goal analysis, and considered how to deal ”convenience”
in formal specification which often appears in the specification of end-user product.

in particular it was subjected to risk assessment based on

Specifically, for the example of buzz pot, consider the procedure for applying this method.

Keywords: Formal method, Requirement Analysis, Specification Description, Pre-formal process
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private 10000
00><00000000>] := <00005;

--000000000000000000000
private 00 : <000000><00000> :=<000000>;

--00000000D00oo0o00
public 000 : 00000 :=new DO0OOOQO;

--000000oooooag
--00000000000000000D0000000O00000
--nil 00000000000000000O0OOOO00
private 00 : [<kO0000>] :=<0000>;

--000000000000000000000000000000O0O0000
--nil 00000000000
private 00 : <O>I<00>|<000000> :=<00>;

inv if (D000, 00 O = <0FF>) then (000 =<00000> and 00000, 00 =<00>)

--000000000000000000

else
(/,00000000000000000000000000000000O000000
00000 200000000000%/

/000000000000%*/

(00 =<0> => forall s in set elems 0O0DOOD & s. OO () = <OFF>)

and
(00 =<000000>=>00000. 00 O = <0N>)
and

000000000000000000x*/

000000000000000%/

if(00000. 00 O =<0N> and 00 <> <0000>)

then(JOOOO. OO0 =<00000>)

/00000000000000%*/

elseif (forall s in set elems UDOOOD & s. OO0 () = <0FF> and 00 <> <0000>)
then(DOODOO0. OO0 =<0000>)

/000000000000000000x*/

else(U0000. OO =<00000>) )

and

/A 0000000000000/
(00 <> <000>=>00000. 00 =<00>)

and

(( 000 =<000>or 0000000 () =<00>o0r O0O0OO0. OO O = <0FF> or

000 =<000000> or OODO <> nil or OO0 <> <000>) => 00000. 00 =<00>)

and

/#0000000000%*/
(OO0 =<000>) => (00 =<000%)

--0000000000
public 00000 : O ==> ()

0oooo © ==
(--000000000-00-000-00... 00000
cases 000 :

<00000> ->( 000 :=<00000>;

00000 000> ),
<«00000> ->( 00L
00000 OD05) ),
«000000> ->( 000 :=<00000>;
00000 0005) ),

others -> OO0 := nil

end;

0DOO0. 00 (0OoO00, 000))

:=<000000>;

pre 0O0O0. OO () = <ON>;

05 VDM++0OOODOOOO

: k0000><0000000000>1k000000000>1<000000000>1<



