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"Test Data Generation Based on a Formal Specification”

Youichi TOKORO, Toshio KADOKURA, Yoshiaki FUKAZAWA

School of Science and Engineering, Waseda University

3-4~1, Okubo, Shinjuku-ku, Tokyo 160, Japan

The specification is regarded to be important for the improvement of the
software productivity and reliability. In case of programming by hand from a
given specification, however, there is a possibility to occur an inconsistency
between the specification and the program. Based on a formal sbecification
this system generates a test data for the program which is written followed by
the specification. This test data is utilized to detect the inconsistency. The
test data is basically generated by equivalence partitioning and
boundary-value analysis to the program input. Moreover, it uses the test data

library to get concrete information on test data generation.
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string : CLASS
INTERFACE
null, left, right, length, eval, substr,
ins, del : EXPORT(OPERATION);
ENDINTERFACE
SPECIFICATION
DEFINITION
null =) ¥
substr : ¥, interger, integer =) ¥;

del : %, integer =) ¥

ENDDEFINITION
RELATION

length(null) = 0;

length(del(st, ps)) = length(st) - 1;
ENDRELATION
ENDSPECIFICATION
DECLARATION
string : array[positive_integer] of
character;

¢h : character;
ENDDECLARATION
AXTOM

ALL i, § ° stringli] == EOS

stringlj] == EOS -) i == j;
ENDAXIOM

null : MODULE
ENDMODULE null

ENDCLASS string
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left : MODULE
INTERFACE
string : IMPORT(READ/¥RITE):
pos : IMPORT(READ) integer;
ENDINTERFACE
SPECIFICATION
ALL i "~ i (= pos =)
string’ [i] = stringli]
string’ [pos+1] = EOS;
ENDSPECIFICATION
DECLARATION
i : integer;
ENDDECLARATION
CONDITION
WHEN pos {=(, )} length(string);
ENDCONDITION
ENDMODULE left
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string. left =
{[string = null, pos = -1]
[string = null, pos = 0],
[string = null, pos = 1]
[string = null, pos = 100000],
[string = "AAAAAAAAAA™, pos = -1],
[string = "AAAAAAAAAA™, pos = 0],
[string = "AAAAAAAAAA", pos = 8],
[string = "AAAAAAAAAA™, pos = 10],
[string = "AAAAAAAAAA", pos = 11],
"AAAAAAAAAA", pos = 100000]

n

{string
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integer primitive e, =1, 0, 1, e +1, -1
array primitive max(subseript) = 10 | -=----
character primitive A ] e
string array[positive_integer] of character nutl e
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if(ec ) 0) { if(e ) 0) {
a =10 - c; a =10 - ¢;
b =10+ c; b =10 + c;
} else if(e == 0) { } else {
a = 20; a =10 + ¢c;
b = 30; b=10-c¢;
} else { )
a=10+¢;
b =10 - ¢c;
}
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if(e ) 1) |
Ca=10 - ¢;

b =10 + ¢;

} else if(e == 0) {
a = 20;

b = 30;

} else {

a =10 + ¢;
b=10 - ¢;

VL 2F-Y3v-15-H)

if(e ) 1) {

a =10 - ¢;

b =10+ ¢c;
} else if(c == 0) {
a = 20;

b = 30;

} else {

a =10+ c;
b=10-c¢;
}
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