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Abstract

The logical misses in programs -are usually detected by checking up intermediate results of

executed programs.

However, if the check-up process is performed by computer, the debugging time of programs

will be greatly shorten.

termediate results as the “Computational Errors”.

The present authors formulate this method by defining incorrect in-

In detail, constructing the predicate based

on variables in a program which provides with the correct intermediate results, we detect the

error by the T/F value of its predicate. This method is a kind of verification of accounts, and

especially effective in the case where properties of variables or relations between variables

are given.
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Fig. 2 An original program.

LOOP COUNTER =0

x=glxr)
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CALL ERROR CHECK

M3 gfaxhiEHSos 7 A
Fig. 3 A modified program of Fig. 2.
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[ INVERSE LOOP COUNTER=100P COUNTER |

ILC: INVERSE LOOP COUNTER
CX : CHECK X

I 4 P(z) ® FORTRAN ic X % %5
Fig. 4 Realization of P(x) by FORTRAN.
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c FIBONACCI NUMBER
c ERROR CHECK TEST
[+ ORIGINAL
DIMENSION 11F(30)
11F(1)=0
11F(2)=1
WRITE(C20,100) II1F(1)
WRITE(C20,100) I1F(2)
100 FORMAT(IS)
1=1
J=2
K=3
3 TIFCKI=TIFCJII+ITFCL)
IFCIIFCK)-10000) 1,1,2
1 WRITE(20,100) I1IF(KY
I=1+1
J=u+1
K=K+1
GO TO 3
2 sTOP
END

K5 FEressa
Fig. 5 An original program.

A:lPki(Ik)=( ii\l Pri(xe))A( il\l Pri(xw))

-,

k=1l,n ki ks, kn k=, kn
=( ‘l\l Pii(z4))
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R7as55C80T, B (z,9) iCxtd 28 dH R 3E
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x5,

4. ¥ B 6a
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%25%5, Fig. 5 KR 0/ 5 L%RT.

Table 5 i€ Fig. 5 O/ 07 5 Aflicxtd 3R
BEOH, BIY Pieection 5525,
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Table 5 Error-detecting predicates.

;;d;;:ct ;o;:;](l ) /\71’:(])/\ Pa(k)/\ P‘(;H'?é), IIF (.:T), IIF| (; )
APS(ITF(K))

P(D)={(g7)*(D)=1, g~\(D=1-1}

D)= (g WD=2, g H(D=T -1
PyK)={(g" " )¥(K)=3, g" HK)=K—1}

P(IIF(K), IHF(J), IIF(I)= (IIF(K)— ITF{J)— HHF(I)=0}
PyIIF(K))= {ITF(K)—10000 < 0}

7220 B Brv—TFDOERIERT.

Fig. 6 itk v 27442 mMl7c7a 7 5 Af%
AT, Fig. 6 07 s 54, 7oy, 7 Ak PIIF
(K), IIF(J), IIF(I)) OEHE, 7oy 2 Bid P(I),
PJ), PyK) OFHETHD, 7oy 7 AlLBNHNTT




96 % #

c FIBONACCI NUMBER
¢ ERROR CHECK TEST
c PROGRAM AND CEDS
Le=0
DIMENSION 1IF(30)
11F(1)=0
11FC2)=1
WRITE(20,100) I1FC1)
WRITEC20,100) 1IF(2)
100 FORMAT(1S)
J=2
K=3
3 T1IF(K)=1IFC)+ITIFCD)
1FCIIF(K)-10000) 1,1,2

1 WRITEC20,100) I1ECK)
MZENK=TIF(K)-TIF(UI-1IF(I)

IF(HZENK) 88366,88
“ 88  WRITE(20,103
707A 103 FORMAT(11HZENKA ERROR)
. PAUSE

66 I=1+1

JzJd+1

K=K+1

LC=LC+1

CALLY 99

GO TO 3
99  I1IC=0

Je=o0

KC=0

ric=1

Je=d

KC=K
’ LiLc=tcC

77 1Ic=lic-1

Je=dc-1
Jaw7 B KC=KC-1

LLe=LLe-1

IFCLLC) 11,22,77
22 1FCl1C-1) 11,23,11
23 IF(yC-2) 11,24,11
24 IF(KC-3) 11,25,11
11 WRITE(20,102)
102 FORMAT(10MLOOP ERROR)

PAUSE
25 RETURN!
2 STOP
END

K6 BilvRFaiftmlicrassa
Fig. 6 A program with the detection system.
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ROR (FRbbN—TORFICHRE I 205 5B) &7
YYFTY RS,
Bx ORE I 2OKRMHFI% Table 6 (TR,
Table 6 23 -5 & Table 7T OXHiITE 5.
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Table 6 Examples of detection.
WoB ¢ = TYPE OUT
3 : = B MODE
J=J+1 { J=J+2 LOOP ERROR
I=1 | 3 I=1
: : : LOOP ERROR
3 IIF(K) | 1Rk
SHFD+IFD) | IR+ R
I=I+1 [ 7L (&) LOOP ERROR
RN o)
R 4 11F(s) | ZENKA ERROR
3 HF(K 3 HF(J
=(11f)‘(.])+HF(I) ’ :511)5‘(J)+11F(1) ZENKA ERROR

1
'3 HF(K)
2 A — 1Ry | ZENKA ERROR

2: 7 Table 6 OE
Table 7 Interpretation of Table 6.
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