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¥hen 'expert’ programmer debugs programs, he uses many heuristic knéwledges
to find out the causes of errors. He at first infers the candidates for the
causes of the errors from error messages and next verifies each candidate.
Using these domain knowledges, we designed an expert system for diagnosing
run-time errors in PL/I programs. ¥e had devoloped a prototype of this systenm
on the XEROX 1108 using the KEE. This prototype infers the cause of "data
exception error”, which practically happens frequently, in such a way that

at first generating the hypothesis from error messages and then verifying
these hypothesis. »
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(THE DATA.ERROR.INDEX.OVER OF ?X IS TRUE))

K1 =5—-FREZELV—LOH

L.
4.2)substringBi¥k % RIT L 8, ZEBIOEE DR
BBSLREL .
(substringP¥k & i3, BB XFEFHSEROH
[XFFIZEYIOBL, BOXFENEE~RAT
M THB. ) '
{NEE>EEROFEESEREHOEH L b KE
Wi, 2OEE-S EEMIERAEB X1,
L.4)DefineEMOFEESERLEROBEHE L D bRKEV
B, ZDDefineZTHIcRAZBIR - 1.
(BE-SZER LR, FROMBEROHERERE
TEERDOI L TH D, DelineZTH L iE, BE
DOMEROREBEERE T IERO L TEH 5.
Ef, BWEB LR, hoBRick - THEE
HEEHTOWEEHDOIETH B, )
S)ERULEH LMo ¥ T, MUH LM EZRAOTIH
DORIRBE—TRE W,
B)LMEMMBHEED A v =T HD, TDRUERL
Bt 2BEE~NSLIBVEZEEBRASH L.
NEHUEB~BEEBRA ST,
EUEMBANT — s 2ZUWMB1-0DEHT, A/
ANk F—sBFHLEWETS - 7-.



PEOHRE, EBRO 7w s 5 sV TREYT S
F-s Pz 5 —oEEE, ERRoVTFhd OHEE I
WF BT EHbI T,

rTHoRERiESWTE S —~FRZH A~ VEERL
fo. BWiL—AE, Tussva sy v—nolTiRERS
htws., Hucl.)omiifbyv—-5 vy oFEE BT 5
V= &2) OEF| O RFHEER BT 5V -V OEE
OFERERT. MBO2Ki, FYUEREFRLTVS.
e i, MBIy —F y OBERE BT 5L — Vi,
Y LI AT BV —F YBEELIZW(S) &,
ZMEH BB ESE () (ERESR BT
LTWRW) oM ERCPEEZRAT 2 XBEE
LBW()TETHB” T EERRTWVS.

oL HIBERCHV—ADBRRRERTVS,

4. FERZHHI

F—sBiAz 5 —%FETS T us s A0fERIC
R, coTusSal, WOhOKIEF —5EHES
ABZOEPETEHEERNITE. COT 0 s 5 a%eH
745 E10ITHOZEREUKEII LTF— s Ak = 5 —
BRET .

1 EXAMPLE:PROC OPTIONS(MAIN):

2 DCL SEISEKI(1..2) FIXED DEC(5),

3 NINZU " FIXED DEC(3),

4 GOUKEI(1..2) FIXED DEC(8),

5 HEIKIN(1..2) FIXED DEC(5):

6 ON ENDFILE(SYSIN) GO TO KAKU;

7 NINZU=0;

8 YOMU:GET EDIT(SEISEKI(1),SEISEKI(2))

9 (COLUMN(1),F(5),F(5));

10 GOUKEI (1)=GOUKEI(1)+SEISEKI(1);

11 GOUKET(2)=GOUKEI(2)+SEISEKI(2);

12 NINZU=NINZU+1;

13 GO TO YOMU;

14  KAKU:HEIKIN(1)=GOUKEI(L)/NINZU:

15 HEIKIN(2)=GOUKEI(2)/NINZU;

16 PUT EDIT(NINZU,HEIKIN(1) HEIKIN(2))
17 (COLUMN(1),F(8),F(5),F(5));

18 END EXAMPLE:
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Consider goal (THE INITIALIZE.LNGIC OF VAR IS HOT.EXIST)
at node 3

No true instances found.
Consider RULE.INITIALIZE.LOGIC2 to derive the goal.
Create node 4 bslow node 3.

Add premises of RULE,INITIALIZE.LOBINZ to the node 4
goal stack:

THE INITIALIZE.ATTRIBUTE OF VAR I8 NOT.EXIST)
THE IHITIALIZE.ASSIGMMENT OF VAR I3 HOT.EXIST)

411 rules that derive the goal considered.
Consider goal (THE INITIALIZE,ATTRIBUTE OF VAR IS MNOT.EXIST
at node 4
B8oal is true.
Create node 5 below nodas 4,
Consider goal (THE INITIALIZE.ASSIGMMENT OF VAR IS
MHOT EXIST)
at node §
BGoasl is true.

Create nods 8 below nods 5.
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