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makeWindOW(91;30;30¢"";0o0s25o80s1;-1;"\201\187\200\188\205\186")’

write("\n\n\t EXPERT SYSTEM SHELL WITH CERTAINTY FACTOR"),
write("\n\t\t FOR MECHANICAL SYSTEM DIAGNOSIS "),
write ("\n\n\t\t\t VERSION 1.91\n\n\n\t\t\t\t BY™),

write("\n\n\t\t\tMR. VINAI SATHTACHOTINUN\n\t\t\t\t C215609"),
write("\n\n\n\t\t ADVISER : PROF.DR. VARIDDHI UNGBHAKORN"),
write("\n\n\t\t\t CHULALONGKORN UNIVERSITY"),
write("\n\t\t\t\t FEBRUARY 19g94"),

write("\n\n\n\t\t\t Piease Press ENTER"),
Pield_attr(20,42,5.206),

readln(_),

clearwindow, removewindow,

shiftwindow(2),clearwindow.

TﬂTuﬂTNuﬂQOLuEﬂﬁﬂ

run -
shiftwindow(8),clearwindow,
write("Select option with Arrow Key or press letter ‘a' to tyrt,
shiftwindow(1),clearwindow,
menu(6,30,7,74,L"A. Select Knowledge Base","B,Start Consultation”,
"C. Inspect Knowledge Base","D. Show Result and Print Data",
"E. Create, Update or Edit Knowledge Base ",



*F, Erase Knowledge In Memory","G. ﬂéib Information",
"H, Change Directory","I. Exit To DOS Shell*,
"J. Exit Expert System"],"Select A Main Menu Item",1,CHOICE),
proces(CHOICE) ,endd(CHOICE).

proces(0) .

proces(1):—-!,sknow,

proces(2):-!,consultl.

proces(3):—!,1list.

proces(4):—-t,prt.

proces(5):—{,update.

proces(g)s—!,erase.

pﬁoces(?):—!,help. ‘

proces{(g8):—!,changedir.

proces(9):—t,system(""),

proces(10).

Waunsun 7L aangauenud LimiTnu

sknow:—

part1( s _)sshow_know, shiftwindow(g8),clearwindow,

—_
write("\tDo you want to consult this knowledge base (y/n) ? ™),
jchar,!,clear,clearwindow,

writé("\t Press any key to return to main menu. "), Y,
readchar(_).

sknow: —

shiftwindow(g),clearwindow,cf,!,show_know,clear,
shiftwindow(8),clearwindow,

write('"\t Press any key to return to main menu. "),!,
readchar(_).

. show_know: -

namei(_,X,Y,Z,_J),parti(_,S,_),shiftwindow(5),clearwindow,

45



46

write("\nThis system of machine :"),nl,

write("® "J,nl,nl,
write(" Name of machinet",X),nl,
write(" Maker o? machine:",Y),nl,
write(" Model of machine:",Z),nl,

write(" System of machine:",S),nl.

Tsungsun1sUTnmn

consult] :-
cdata,show_know,shiftwindow(g),clearwindow,
write("\n\tDo you want to consult this knowledge base (y/n) 2%,
"\n\tIf you press 'n', it will return to main menu."),?!,
ichar,cfdata,!,retractall(fcon(_),managebase?),consult2.
consultzz—caﬁs1,cansz,!,consulta.
cansit—not(yes(_)),not(no(_)).
cansi:—-cr,shiftwindow(2),clearwindow,
write("\n\n\tbo you want to delete all old 'yes—no"of your ",
“answer (y/n) ?"),ichar,retractall(_,managebased).
cansi.
cans2:—-not(ans(_,_4_s_J).
cans2:—-cr,shiftwindow(2),clearwindow,
write("\n\n\t Do you want to delete all old result (y/n) 2'"),
ichar,retractall(_,managebaseq).
cans2.
consult3:-
not(da?ilek_)),ap,shi?tﬁindow(z),clearwindow,
write("\n\n\t\tThis system hasn't data to consult."),
readchar(_)J,!.
consult3:-

dafile(X),findall(A,dafile(A),LA),
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list1(LA,N) ,N>1,assert(fcon(X)),

consultq,retract(fcon(X)),retract(dafile(X)),fail.
consult3: -
dafile(X),assert(fcon(X)),consult4,retract(fcon(xd),
retract(dafile(X)),shiftwindow(g),clearwindow,
write("\t\t Press any key to return to main menu"),
shiftwindow(2),clearwindow,
write("\n\n\t\t This knowledge base is out of data."),
" readchar(_),!.
consult3:—-clear,retractall(fcon(_),managebase?).
consult4t-retractall(_,rulebase),
Fcon(Fi,existFile(F),consult(F,rulebase),consults,!.
consultg. |
consultsi—not(rule(_,_,_4_,_5s_J)).
consultss—-rule(X,_, 4_s_s_)yconsultg(X),
retract(rule(X,_,_,_y_,_)),fall.
consults.
consultg(X):—-rule(X, _,_,L1,_,_D),1'.
consultg(X)¢-rule(X,_,SYM,COND,_,_),ysline,!,consult7(X,SYM,COND).
consult7(X,SYM,COND) : -
check(X,SYM,CdND),bonsulta(X,SYM,COND).
consultg(X,SYM,COND):—cprob(X),
cprobi1 (COND,L1,_>,!,cprobge(X,SYM,COND,L1).
check(_,_,L1).
check (NUM, SYM, LHICONDJ) : -
cond(H,A) ,yes(A),!,check(NUM,SYM,COND) .
check (NUM, SYM, LHiCOND1) : -
cond(H,A),no(A),!,check (NUM,SYM,COND).
check (NUM,SYM,[HICOND1): -
cond(H,A) , shiftwindow(5),

write(”"\nls it true that \n YHGANMY 2 8,



mchoose(X),!t,do_ans(NUM,SYM,A,X),!,check (NUM,SYM,COND).
mchoose(X):—!,

menu(3,60,7, 10,["A¢ YeS"Q"Bo NO","C. Why",

"D. Show Result","E. To main menu"l,"Select Option",1,X).

do_ans{_,_,_s0)t—exco,fail.

do_ans{(_,_,A,1):—

do_ans(_,_,A,2):—
assert(no(A));shiFtwiﬁdow(s),wriﬁe(?No”),nl.
do_ans(NUM,SYM,A,3) t—do_sh(NUM,SYM),sline,shiftwindow(s),
mchoose(X), !,do_ans(NUM,SYM,A,X).
do_ans{_,_,_s4):—!,show_result.
.do_ans(_,_,_,5)s~exco,fail.
excoi-retractall(_,update2),retractall(_,rulebase),
retractall(fconi(_),managebase?),
retractall(fcon(_),managebase2),!.
do_sh(NUM,SYM):—sh{thindow(a),clearwindow,
write("\t\t Please press Esc to continue "),

shiftwindow(2),clearwindow,

48

concat (" Because | try to show that the cause is \n '",SYM,L1),

concat(L1,"'\n by using rule number *",L2),
str_int(S1,NUM),concat(L2,S1,L3),fcon(X),
concat(L3," in File "“,L4),concat(L4,X,L5),srule(NUM,X,S),
concat(L5,S,L6),display(Lg),fail.

do_sh(_,_):-1!.

cprob(NUM) : —rule(NUM,_,SYM,CON,_,PROB),
cprobl(CON,Ll.Nl),prob3(N1._,LN),cﬁroba(L1,LN,N2),
reverse(PROB,RPROB), cprob4a(N2,1,RPROB,S),cprob5(NUM,SYM,S).

cprobi(L3,C1,0).

cprob1(CHICOND],[1iL2],N2)t—cprob2(H, 1),
cprob1(COND,L2,N3),N2 = Né+1.
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cprob2(H, I):—cond(H,A) ,yes(A),!,]1 = 1.
cprob2(_,I1):-1 = Q.
cprobS([],[],o).
éproba([],_,o).
cprob3(LHIT1,[FiRI,N1):-H=1,cprob3(T,R,N2),N1=F+N2.
cprob3(C_iTJ,[_IRI,N1)¢t—cprob3(T,R,N1).
cprob4(Q,_;_,0).
cprobg4(N2,N2,[P{_1,S):-S=P.
cproba(N2,N3,[_iT1,S):—-N4=N3+1,cprob4a(N2,N4,T,S).
cprobs(_,_,0):-!.
cprob5(NUM,SYM,S): -
not(ans(_,SYM,_,_)),fcon(X),assert(ans(NUM,SYM,S,X)).
cprob5(NUM,SYM,S):-ans(A,SYM,B,C),S>B, !,
retract(ans(A,SYM,B,C)),fcon(X),assert(ans(NUM,SYM,S,X)).
cprobs5(_,_,_).
cprobe(_,_s_,L1).
cprobg (NUM,SYM,COND,CHIT1) -1,
H=1, cprobe(NUM,SYM,COND,T), !, cprob7(NUM,SYM) .
cprob6(_s_y_ys_).
cprob7(_,_):-not(dafile(_)),!,fail.
cprob7(_,SYM)t—no(SYM), {.
cprob7(_,SYM):-yes(SYM),ans(A,SYM,B,C),B<100,
retract(ans(A,SYM,B,C)),assert{(ans(A,SYM,100,C)),!,show3(A,SYM).
cprob7(_;SYM):-yes(SYM),!.
cprob7(NUM,SYM): -shiftwindow(5),
write("\nls it true that \n tHOSYM, Y 2?2 '),
mchoose(X),!,do_ans(NUM,SYM,SYM,X), !, cprob7(NUM,SYM).
show3(NUM,SYM) : —shiftwindow(8),clearwindow,
write("\t\t Please press Esc to continue "),
shiftwindow(1),clearwindow,

concat("\n I think that this cause is :\n ", SYM,L1),
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concat(L1,"\n by using rule number ",L2),
str_int(Sl,NUM),concat(Lz,S1,L3),Fcon(X),
concat(L3," in File ",L4),concat(L4,X,L5),srule(NUM,X,S),
concat(Ls,S,LG).display(Ls),?ail.

show3(_,_)s—-clearwindow,
write("\n\n\t\tDo you want to consult continue (y/n) ?"),
cryichar,!.

show3(_,_):—!',exco.

show_result:—-srg.

show_result:—;hi?bwindow(s),cursor(X,_),X1=X—2,cur$or(X1,1),
!,consult3,!.

srg:-sri,retractall(_,rulebase),retractall(fcon(_)),!,fail.

sr1:—sr2,§,sr3. -

sr1:—sr3,!f

sr2t—-findall(F,dafile(F),LF),sr4(LF).

sr3:-not(ans{_,_,_,_J)),ap,shiftwindow(1),clearwindow,
write("\n\n\t\t No result in memory !"),re;dchar(_).

sr3:-findalli(Y,ans(_,_,Y,_),LY),
findall(Z,ans(_,2,_,_),LZ),sort1(LY,_,LZ,L2),shi(L2).

sr4(LD).

sr4([Fi_J):—existfile(F),retractgll(_;rulebase),
retractall(?com(_)),asseri(?con(F)),consult(F,ruleBase),srs,Fail.

sr4(L_ILF1):-t,sra(LF).

sr5:~not(rule(_,_ ,_,_4_s_2),"%.

sr5:—con_prob2.

con_prob2:—findall(X,rule(X,_,_,_,_,_)yLN),con_prob3(LN).

con_prob2.

con_prob3(L 1),

con_prob3(LH!_J)s—con_prob4(H).

con_proba([_lLN]):—cén_proba(LN).

con_prob4(H):-cprob(H),!,fail.
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sh1(C).
shi(LSYM):—shiFtwindow(1),clearwindow,
writef ("X—-45%-7%~14%-7\n\n",""CAUSE","CF.% ","File.","Rule No."),
sh3(LSYM, 1,15).
sh3(L1,_,_)¢t—-sh4.
sh3(LS,N,N) :-sh4,sh6(LS).
sh3(LHILSI,N,N1):-shiftwindow(1),ans(A,H,B,C),
writef("%—-45%4 X-14%5\n",H,B,C,A) ,N2=N+1,sh3(LS,N2,N1).
sh4:-shiftwindow(8),clearwindow,
write("Do you want to see the recomemdation of ",
"each cause (y/n)?"),ichar,clearwindow,
write("\nPlease type file name of the cause that you want :"),
.readln(A),write("\n -Please type rule No. of the cause : "),
readreal(B),sh5(A;B),shiFtwindqw(1),!,sh4.
554. -
sh5(A,_)s—not(existfile(A)),ap,shiftwindow(2),clearwindow,
write(" This disk hasn't the recomemdation of this cause"),
readchar(_).
sh5(A,B):—retractall(fcon(_)),retractall(_,rulebase),
consult(A;rulebase),assert(Fcon(A)),
shiftwindow(s),clearwindow,
write("\t\t Please press Esc or F10 to continue "),
shiftwindow(2),clearwindow,srule(B,A,S),display(S),fail.
shs(_,_J):1-1.
sh6(LS) :~shiftwindow(8),clearwindow,
write("\tDo you want to see other result (y/n) 2",
ichar,sh1(LS).
she(_).



Tilsunsumsasisngudana

listi~cf,parti( »B) y show_know, shiftwindow(g8),clearwindow,

—s_
write("Select the knowledge base with arrow key and ",
"press enter."),
makewindow(12,7,7,"SELECT KNOWLEGE BASE FILE",11,10, 10,60) s
disk(D),concat(B,".d%",C),dir(D,C,K), removewindow,
consult(K,rulebase),shiftwindow(g8),clearwindow,
write("\t\t Press Fi0 or Esc to return to Main Menu."),
shiftwindowk1),c1earwindow, °

'Pindall(NUM,pule(NUM,_,_,_,_,_),LM),
list2(LM,ST,K),!,display(ST),!.

1ist2(C3,"",_):-1t.

1ist2(CNUMILM1,ST,K)t-1ist2(LM,ST1,K),srule(NUM,K,ST2),
concat(ST2,ST1,ST).

srule(NUM, X,S) s~
rule(NUM,_,SYM,CON,REC, _),str_int(S1,NUM),
concat("\n\n Rule ",S1,S2),concat(S2," in File ",S3),
concat(S3,X,S4),concat(S4,"\n Cause : ",S5),
concat(S5,5YM, S8,

A concat(Sg,"\n if it has these symptoms ¢ \n ",S7),
scond(CON, C),concat(S7,C,S8),srec(REC,R),csrec(Sg,R,S).

scond(L1,"").

scond([H],C1):—cond(H,C1),!.

scond(CHICOND1,C1):-cond(H,C2),concat(C2," and \n. ",C3),
scond(COND,C4),concat(C3,C4,C1).

srec(C3,"") -1,

srec(fHl},R1)¢t-rec(H,R1),!.

srec(CHIREC1,R1):-rec(H,R2),concat(R2," and \n ",R3),
srec(REC,R4),concaﬁ(R3,R4,R1).

csrec(Sg,"",S):-!,S8 = S.
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csrec(S8,R,S)t~concat (S8, "\n\n Recomendation(s) :\n ",R1),

concat(R1,R,S).

' o ‘ ﬂ' o ‘
TUTUNTUUAN IWAUALHNUNT I LATAIWAW

prt:-repeat,shiftwindow(8),clearwindow,
write("\tSelect option with Arrow Key or Press 'a' to 'd' "),
shiftwindow(5),clearwindow,
menu(7,10,7:59,["A.Consultation Result","B.Your 'yes' Answer ",
"C. Your 'no' Answer ","D. Exit to Main Menu "1,
"Select A Menu Iltem",1,CH),
removewindow(g81,1),clearwindow,prt2(CH),!.
prt2(0).
prt2(1)s-prt3,1,fail.
prtz(z):—prté,!,Fail.
prt2(3):-!,prt5,!,fail.
prt2(4).
prtsz—not(ans(_,_,_,_)),!,ap,shiFtwindow(S),clearwindow,
write("\n\n\n\t\t\t No consultation result !."),reaachar(_).
prt3:— sr3,cr,shiftwindow(2),clearwindow,
write("\n\n\n\t\t Do you want to print this consultation ",
"result (y/n) ?"),!,ichar,findall(Y,ans(_,_,Y,_),LY),
f£indall(Z,ans{(_,Z,_,_),LZ),sorti(LY,_ ,LZ,L2),clearwindow,
write("\n\n\n\t\t\t Printer is printing !."),
shiftwindow(g8),clearwindow,prt31(L2).
prt31(L1). |

prt31(LSYM) :-writedevice(printer),

write(" ",

" "),nl,

writef ("X—A5X-7%-14%-7%\n", "CAUSE","CF. X","File.","Rule No."),nl,

write(" n’
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" "),nl,nl,prt32(LSYM,1,30),

" \n"),nl,writedevice(screen),
ap,shiftwindow(2),clearwindow,
write("\n\n\n\t\t\t Print already"),readchar(_).
prt31(_):-writedevice(screen).
prt32(Ll1,_,_).
prt32(LS,N,N):~writedevice(screen),shiftwindow(2),clearwindow,
write("\n\n\t Check paper and press any key for print cdntinue"),
ap,readchar(_),writedevice(printer),!,prt32(LS,1,30).
prt32(tHiLSJ,N,N1):~-ans(A,H,B,C),
'writeF("%—45X4 %—14%5\n",H,B,C,A),
N2=N+1,prt32(LS,N2,N1).
prt4i-not(yes(_)),ap,shiftwindow(5),clearwindow,
write(&\n\n\n\t\t\b No, Your 'yés' Answer !."),readchar(_),
',fail.
prt4:- findall(A,yes(A),LA),prt44(LA),

cryshiftwindow(2),clearwindow,

write("\n\n\n\t\t Do you want to print this 'yes' answer (y/n) ?2"),

ty,ichar,clearwindow,
write("\n\n\n\t\t\t Printer is printing !'."),
shiftwindow(g8),clearwindow,prt42(LA).
prt44(LA) :-shiftwindow(1),clearwindow,
- write("\n YOUR ‘yes' ANSWER"),

write("\n \n\n"),prt41(LA,0,15).
prt41(Ll1,_,_)s:-ap,readchar(_).
prt41(LA,N,N)¢-ap,readchar(_),prt44(LA).
prt41(CAILAJ,N,N1)t-write(A),nl ,N2=N+1,prt41(LA,N2,N1).

prt42(LA) i~writedevice(printer),write("\n YOUR ‘yes' ANSWER"),

write("\n \n\n"),prt43(LA,1,30),

write("\t\t\t \n"),nl,
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writedevice(screen),ap,shiftwindow(2),clearwindow,
write("\n\n\n\t\t\t Print already"),readchar(_).
prt42(_):-wfitedevice(screen).
prt43(Ll,_,_ ).
prt43(LA,N,N):—writedevice(screeﬁ),shiftwfndow(z),clearwindow,
write("\n\n\ Check paper and press any key for print continue"),
ap,readchar(_),writedevice(printer),!,prt43(LA,1,30).
prt43(LAILAJ,N,N1):—write(A),nl,N2=N+1,prt43(LA,N2,N1).
prtsz—not(no(_)),ap,shiftwindow(s),clearwindow,'
write("\n\n\n\t\t\t No, Your 'no' Answer !."),readchar(_),!,fail.
prt5:—- findall(A,no(A),LA),
prt53(LA),cr,shiftwindow(2),clearwindow,
write("\n\n\n\t Do you want to print this 'no' answer (y/n) 2?"),
!y ichar,clearwindow,write("\n\n\n\t\t\t Printer is printing !.™),
shiftwindow(g),clearwindow,prt51(LA).
prtSS(LA):—shiftwindow(15,clearw1ndow,
write("\n YOUR 'no' ANSWER"),

write('\n - \n\n"),prt54(LA,0,15).
prt54(L1,_,_)st-ap,readchar(_).
prt5A(LA,N,N) t~ap,readchar(_),prt53(LA).
prt54([AiLA],N,Nl):—write(A),nl,N2=N+1,prt54(LA,N2,N1).
prt51(LA):-writedevice(printer),

write("\n YOUR 'no' ANSWER"),

write("\n \n\n"),prt43(LA,1,30),
write("\t\t\t \n"),nl,

writedevice(screen),ap,shiftwindow(2),clearwindow,
write("\n\n\n\t\t\t Print already"),readchar(_).

prt51( J):-writedevice(screen).
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Tisunsuadaeumnisadne dimlse  uasuilegiudans

update:—
repeat,shiftwindow(g),clearwindow,
write("\tSelect option with Arrow Key or Press 'a' to 'g'"),
,shiftwindow(s),clearwindow, .
menu(7,10,7,59,["A. New Create Knowledge Base File",
"B, Update Knowledge Base File","C. Edit Knowledge Base File",
"D, Save Knowledge Base ","E. Delete Knowledge Base File",
“F. Change Directoryldf Knowledge Base ","G. Go to Main Menu"1],
“Select A Menu Item",1,CH),
removewindow(g81,1),clearwindow,updatei (CH) ,tmenu(CH),!,fail.

update1(0Q).

update1(1):—!,new.

update1(2):-!,update2.

update1(3):—!,eb,

update1(4):—!,usave.

update1(5):—-!,def.

update1(6):—!,changedir.

update1(7). |

tmenu(0) :—!,tmenul7) .

tmenu(7) ¢ —to_menu,

TsunsumsaFieTeuy lus

news—
clear2,shiftwindow(g),clearwindow,
write("Please input name maker model of machine and press",
" Enter or"),
write("\n\t Keep pfessing Enter to return to Menu or '?' ",

"for help"),shiftwindow(5),clearwindow,
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write("\nCreate knowledge base\n "),ril,nl,
write("Name of machine:"),nl,nl,
write("Maker of machine:"),nl,nl,
write("Model of machine:"),nl,nl,write("System of machine:"),
cursor{4,17),readln(NOM1),quest (NOM1, 4, 17,NOM2) ,NOM2 <> BN
upper_lower (NOM,NOM2) , shiftwindow(8),clearwindow,
write("\t\t\t Keep pressing '?' for help. "),
shiftwindow(5),cursor(g, 18),read1n(MOM1),
quest (MOM1,6,17,MOM2) ,upper_lower (MOM, MOM2) ,
cursor(g, 18) ,read1ln(DOM1) yquest (DOM1,8, 18,DOM2),
upper_lower (DOM, DOM2) , inclu_name (NOM,MOM, DOM, NAME) ,
Pcheck(NAME.NOM,MOM,DOM),cursor(10,18),read1n(POM1),

| quest (POM1, 10, 17,POM2) , pcheck(POM2, POM) ,name1(_,_,_,_ ,F1),
concat(F1,"11",F2),assert(part(1,POM,F2)),
assert(part1(1,POM,Fz)),dcon(Fz),concét(Fz,".d01",F3),
assert(dafile(F3)),assert(data_file(F3)),

assert (type (NOM,MOM,DOM) ), ! ,update3 (NOM, MOM, DOM, POM) .,

Nirunsam syl fagaueing

-update2:-clear2,sline, fck,namel(_,NOM, BOM, DOM,NF),
shiftwindow(g8),clearwindow,
write(" Please select the system name and press Enter."),
shiftwindow(5),clearwindow,

write("Create or Update Knowledge base\n"),

write(" \n\n"),

write("Name of machine:",NOM),nl,

write("Maker of ﬁachine;P,BOM),nl,

write("Model of machine:'",DOM),nl,

write("System of méchinex"),cursor(P,Q),consult(NF,machine),

findall(Y,part(_,Y,_),PART),PARTS = ["A NEW SYSTEM"{PART1],



menu(2,35, 14,26, PARTS, "SELECT THE SYSTEM OF MACHINE",1,CH),!,
updates(CH,PARTS,é,POM1).shi?twindow(s),

quest (POM1,P,Q,POM4), pcheck(POMA4,POM), cpart (POM),
refil,rerule,!,updates(NOM,BOM,DOM,POM).

Tﬂiunsunwsﬁauiaga

update3 (NOM, BOM, DOM, POM) : —irule (NOM, BOM, DOM, POM) .

update3 (NOM, BOM, DOM, POM) : —crule3, ! ,drepeat (NOM, BOM, DOM, POM) .

irule (NOM, BOM, DOM, POM) : —shiftwindow(g),clearwindow, |
write(" Please input the cause name and press Entervor"),
write("\n\t Keep pressing Enter to return to Menu or '%' ",
"for help."),shiftwindow(5),clearwindow,

write("Create or Update Knowledge base\n"),

writé(" : \n\n"),
write("Name of machine:",NOM),nl,

write("Maker of machine:",BOM),nl,

write("Model of machine:",DOM),nl,

write("System of machine:",POM),nl,write("Cause:"),
cursor(X1,Y1),readln(SYMl),quest(SYMl,Xl,Yl,SYﬁ),!,
SYM <5>"",!,cs(SYM),readcond(COND2),cursor(A, ),
sort (COND2,CONDL) , readprob(CONDL, PROBL), shiftwindow(5),
B=A-2,cursor(B, 1), readrec(RECL2),sort(RECL2,RECL),
getru(1,NUM,SYM),clearwindow,part(POMz,POM,_),
assert(rule(NUM,POMZ,SYM,CONDL,RECL,PROBL)),!,Fail.

Tsunsumisuiledaxa

eb:-cr,shiftwindow(2),clearwindow,
write("\n\n\t Press 'y' to select a file of the system"),

write("\n\t Press 'n' to show all files in disk"),
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ichar,!,c?,part1(_,_,B),show_know.concat(B,“*.#",C),eb(C).

ebt-clearwindow,C="%.%",eb(C).

eb(C) :-shiftwindow(8), clearwindow,
write("\t Select a file with arrow kéy and press entef."),
makewindow(12, 12,74, "PICK A KNOWLEDGE BASE",1{1,10,10,60),
disk(D),dir(D,C,K), removewindow,file_str(K,Data),
shiftwindow(g),clearwindow,
write("\t Press F10 or Esc to end editing."),
shiftwindow(2),clearwindow,edit(Data,ND),Data<{>ND,
cryshiftwindow(2),clearwindow,
write("\n\n\tDo you want to save this knowledge base (y/n)?"),
write("\n\tIf you press 'y', it will save and return to menu."),
write("\n\t\tIf you press 'n'y, it will return to menu."),
ichar,openwrite(save_file,K),writedevice(save_file),write(ND),
closefile(save_file),clearwindow,
write("\n\n\n\t\t This file has been saved already."),

ap,readchar(_)J.

Tﬂsuniunﬂsauiagatﬁuszun )

def:—cf,show_know,cr,shiftwindow(3),clearwindow,
write("\n\tDo you want to delete this knowledge base (y/n) ?"),
ichar,!,dname,clear2,clearwindow,
write("\n\t This knowledge base has been deléted already."™),
ap,readchar(_).

dname:-namei(_,_,_,_sE),parti( JHY,

—_
dcon(H),retract(part(_,_,H)),dpart(E),
not(name(_,_,_y_,_J))yt,deletefile("name.dat").

dname:-save('"name.dat",main).

dpart(E):-—

not(part(_,_,_)),!,retract(name(_,_,_,_,E)),deletefile(E).
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dpart (E) :—save(E,machine).
dcon(H):—concat(H,".Fi1",A).exist€ile(A),consult(A,updatez),

drule,deletefile(A).
dcon(_).
drule:-not(dafile(_)).
drule:-findall(F,dafile(F),LF),drule2(LF).
drule2(L 1).
'drulez([F!LF]):-existfile(FjgdeleteFile(F),!,
drule2(LF).
drule2(L_!LF1)s~drule2(LF).

TﬂsunsunwTauiagaiunﬁaﬂﬂ11u51

erasei—clear2,ap,shiftwindow(2),clearwindow,
write("\n\n\n\t\t\t Memory has been erased already. "),
readchar(_). |

clear:—retractall(_,main),retractall(_,machine),
retractall(_,rulebase),retractall(_,update2).

clear2:~clear,retractall(_,managebaseil),

retractall(_,managebase3d),retractall(_,managebasesq).

< v
Tﬂsunsun17tnuma§g

usave!—cr,shiftwindow(5),clearwindow,
write("\n\tDo you want to save this knowledge base (y/n) 2"),
ichér,!,clearwindow,rule(;,_,_,_,_,_),!,
save("name.dat”,main),name1(_,_,_,_,A),save(A,machine),
parti(_,_,B),concat(B,".fi1",E),save(E,update?),
data_file(D),save(D,rulebase),
write("\n\tYour knéwledge bases data have been save already."),

ap,readchar(_).
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usave.’

TﬂfunsuﬂwiLﬂﬁﬂuLn?aed1uu?ai1nmaoiaga

changedir :-disk(DISK1),shiftwindow(g8),clearwindow,
. write("\t\t Use Format : ",DISKi," or press Esc to return "),
shiftwindow(1),
makewindow(6, 10, 15, "Change Knowledge Bases Directory",8,10,7,60),
writé("\n\t\t Current Directory : ",DISK1),
write("\n\t\t Change to New Dir : "),readln(DISK),
removewindow,upper_lower(DISKz,DISK),disk(DISKa),clearwin&ow,
write("\n\n\t\t\t Change directory already "),ap,readchar(_ ).

changedir:— removewindow(g,1).

Tusunsulsenauan

endd(Q):—!',endd(10).

endd(10):—cr,shiftwindow(1),
write("\n\n\n\n\t\tAre you sure (y/n)? "),!,
ichar,data_disk(DISK1),disk(DISK1),clear2,

- retractall(_,managebase2),unreadchar(*\13'),unreadchar(’'S"),
unreadchar('L'),unreadchar('C'),removewindow(3,1),
removewindow(2, 1), removewindow(5, 1), removewindow(g, 1),
removewindow,exit.

helps-disk(D),data_disk(E),disk(E),file_str("readesp.hlp",H),
shiftwindow(8),clearwindow,
write("\t\t Please press Esc or Fi0 to continue "),
shiftwindow(1),display(H),disk(D).,

slinet-shiftwindow(8),clearwindow,
write("\n\t Use Arrow Keys to select and press ENTER.").

cr:—-shiftwindow(8),clearwindow,



write("\t\t\t Please press 'y' or 'n'.").
ap:—shiftwindow(g),clearwindow,

write("\t\tPress any key to continue."),
cfdata:-parti(_,_,A),concat(A,".fil",B),

existfile(B),consult(B,update2).
cfdatai—-cr,shiftwindow(2),clearwindow,

write("\n\t This disk hasn't data file to complete.",

"\n\t Please change data disk and Press ‘'y'",
"\n\t or if you want to go to main menu press 'n'."),

ichar,!,cfdata.
cdatat-part1(_,S,_),bound(S).
cdatat—-ap,shiftwindow(2),clearwindow,

write("\n\t\tNo knowledge base !",

"\n\t\tPlease select the knowledge base before. "),

readchar(_);!,Fail.
cfi-sline,shiftwindow(5),clearwindow,

retractal1(_,managebase1),clear,?ck,pck.
pck:—-namel{_,_,_y_,sF),existfile(F),consult(F,machine),

part(_,_,_),!,Pindall(Y,part(_,Y,_),PART),

menu(5, 15, 15, 10,PART, "Select a System of The Knowledge",

" Base Menu",1,CH),pck1(CH,PART;1).
pcki—-shiftwindow(3),clearwindow,

write("\n\t The knowledge base of this machine in disk has ",

"problem.\n\t\t Press any key to menu."),readchar(_),!,fail.
pcki1(_,L1,_J¢-?,fail.
pcki(CH,C[Pi_1,N):-CH=N,part(A,P,B),assert(parti(A,P,B)).
pck1(CH,[_{PARTJI,N):~-M=N+1, !, pck1(CH,PART,M).
to_menu :-1!,

write("\n\n\t Do you want to return to main menu (y/n) ?"),

cr,ichar.

pcheck(PO1,P02):-PO1 = "",!,PO2 = "GENERAL".
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pcheck(P0O1,P02): - upper_lowef(POZ,POl).
inclu_name(A,B,C,L):~!,concat (A, "%" ,M),concat(M,B,N),

concat (N, "¥",0),concat(0,C,L).
fcheck(_,NOM,BOM,DOM) : —not (existfile("name.dat")),!,
A="es11",assert(name(1,NOM,BOM,DOM,A)),
assert(name1(1i,NOM,BOM,DOM,A)).,
Fcheck(B,NOM,BOM,DQM):~consu1t("name.dat",maiﬁ),
not(name(_,_,_y_s_)),'ydeletefile("name.dat"),
fcheck(B,NOM, BOM, DOM) .

Fchéck(B,NOM,BOM,DOM):—Findall(X,name(X,_,_, ) yMXD,

—
fc (MX, LMX) ynot. (member (B, LMX)), !,getna(1,W),
nfile("esi1",A,W),assert(name(W,NOM, BOM,DOM,A)),
assert(name1(W,NOM,BOM,DOM,A)).

fcheck(_,_,_,_J)¢t-shiftwindow(3),clearwindow,
write("\t\t This machine had old data in file."),
write("\n\tPlease use update and input new system of old "),
write("machine.\n\tor you must delete machine file before",
" [choose delete in menul"),ap,readchar(_),!,fail.

getna(N,N):— not(name(N,_, Mt

—y

getna(N,N1):—~ H=N+1,getnal(H,N1).

nfile(X,Y,Z):-t,str_len(X,L) ,M=L-2,frontstr(M,X,H,T),
str_real(T,R),R1=R+Z—1,str_real(T1,R1),concat(H,T1;Y).

fc(L1,L D,

fc(LXiTL1,LLMIR]) : —name (X, NOM, BOM,DOM, ),
inclu_name(NOM, BOM,DOM,NAME) ,LM = NAME,fc(TL,R).

member (X,[Xi_1).

member(X,L_iR1): -t ,member(X,R).,

fcki-existfile("NAME.DAT"),consult("NAME.DAT",main)},
name{_,_,_y_3s_)y',Ffindall(X,name(X,_,_,_,_),MX),fc(MX,LMX),
menu(3,3,15,14,LMx;"Select A Knowledge Base",1,CH),!,

updateq (CH,MX,1).



fcki:-ap,shiftwindow(3),clearwindow,
write("\n\t No Knowledge Base in this disk.",
"\n\t Press.any key to return to menu. "),readchar(_),!,fail.
updateq (CH,[X!_3,N):-CH=N, ! ,name(X,NOM, BOM, DOM, NAME) ,
assert(nameil (X,NOM, BOM, DOM, NAME) ) . |
update4 (CH, [ _iRI,N):—!,K=N+1,update4 (CH,R,K).
update5(0,_,_s_):—fail.
update5(1,_,_,X)i—!',shiftwindow(8),clearwindow,
write("\tPlease input the new system name which you want."),
write("\n\t or press '?' for help."),
shiftwindow(5),readln(X).
updates(CH,L_,Yi_J,N,Y):-CH=N.
updates5(CH,L_iR1,N,X):-A=N+1,update5(CH,R,A,X).
rerule:—-part1(_,_,A),concat(A,".d01",B),
existfile(B),crule(B).
rerulet—-partl1(_,_,A),concat(A,".do1",B),
assert(data_file(B)),assert(dafile(B)).
crule(A)t—existfile(A),consult(A,rulebase),crule2(A).
crule(A):—',assert(dafile(A)),assert(data_file(A)).
crulez(ﬁ):—not(rule(sb,_o_s_o_,-))’!-
crule2(A):-',nfile(A,B,2),retractall(_,rulebase),crule(B).
refil:—part1(_,_,A),concat(A,".Fi1",B), '
existfile(B),consult(B,update2).
refil,
cpart(A):-part(D,A,F), !,assert(part1(D,A,F)).
cpart(A):-1,getpn(i,B),namet(_,_,_,_,sNAME) ,concat (NAME,"11",C),
nfile(C,D,B),assert(part(B,A,D)),assert(parti(B,A,D)).
getpn(N,N):— not(part(N,_,_)),!.
getpn(N,Ni) - H=N+1,getpn(H,N1).
cs(SYM) t-not(rule(_,_,SYM,_,_,._)).

cs(_):~cryshiftwindow(3),clearwindow,

64
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write("\n\t\t This cause has repeated the old cause."”,

"\n\t\t Do you want to ovérwrite it (y/n) ?2 "),!yichar.

cruled:-rule(30,_s_s_s_s_Jscryshiftwindow(1),clearwindow,
write("\n\n\t Please save this knowlegde base,before it has"),
write(" over memory.\n\n\tDo you want to save data (y/n) ? "),
ichar, !,usave, !,fail.

.crules.

drepeat (NOM, BOM, DOM, POM) : —cr, shiftwindow(5),clearwindow,
write("\n\n\n\t Do you want to continue to create or update ",
"thfs system (y/n)? "), ichar,!,update3(NOM,BOM,DOM,POM) .

drepeat(_,_,_s_):—!,usave.

quest(Q,X,Y,Q2) :—Q = 9" 1\ . ap,shiftwindow(2),clearwindow,
write("\t\tThis is an example of how to create knowledge base"),
write("with \n\t'Motorcar Problem' Maker'TOYOTA' Model ‘'4A-F' ",
vand 'Engine System'."),nl,nl,nl,
write("\tName of machine :Motorcar"),nl,
write("\tMaker of machine :TOYOTA"),nl,
write("\tModel of machiﬁe t4A-F"),nl,
write("\tSystem of machine $GENERAL PART"),nl,
write("\tCause :fan belt loose"),nl,
write("\tSymptom 1 tengine overheat'"),nl,
write("\tSymptom 2 thave sound from the belt"),nl,
write("\tSymptom 3 :tengine start diffical "),nl,
write("\tRecomendation :turn new belt"),nl,
readchar(_),clearwindow,shiftwindow(8),clearwindow,

write("Key the name and press Enter or Keep pressing'?'for help."),
shiftwindow (5),cursor(X,Y),write(" "),cursor(X,Y),readln(Q3dj,!,
quest(Q3,X,Y,Q2).

quest (@, _,_,Q).

readcond(CLCONDIR]):-shiftwindow(8),clearwindow,

wripe("\tPlease input Symptom and press Enter or"),nl,
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write("\tKeep pressing Enter if there isn't more Symptom.'"),

shiftwindow(s),write("\nSymptom ¢"),cursor(X,Y),readln(COND1),
quest (COND1,X,Y,COND2),COND2 >< "",!,getcon(COND,COND2),
readcond(R). '
readcond([L1).
getcon(COND,COND1):—cond(COND,CONDl),!{
getcon(COND,COND1) :—getcn(1,COND),assert(cond(COND,COND1)).
getcn(N,N) s— not(cond(N,_)J),!.
getcn(N,N1) s— H=N+1,getcn(H,N1).
readrec(LRECMIR]):—shiftwindow(8),clearwindow,
write("\tPlease input recomendation and press Enter or"),nl,
write("\tKeep pressing Enter if there isn't ﬁore ",
"recomendation."),shiFtwindow(S),.
write("\nRecomendation :"),cursor(X,Y),readln(REC1),
quest (REC1,X,Y,REC2),REC2 >< "",!,detrec(RECM,REC2),readrec(R).
readrec(L[J).
getrec(RECM,REC1):-rec(RECM,REC1),!.
getrec(RECM,REC1):-getrc(1,RECM) ;assert{rec(RECM,REC1)).
getrc(N,N):— not(rec(N,_)J),!.
getrc(N,N1):— H=N+1,getrc(H,N1).
readprob(C3,[1).
readprob(CON.PROBz):—shiftwindow(e),clearwinddw,
write("\tPlease input certainty factor ( 0-100 %) and press ",
"Enter"),shiftwindow(2),clearwindow,
write("\t\t Symptom [Number of Symptoml]"),nl,nl,prob1(CON,N),
prob2(N,N,0,PRO),prob3(N,_,LCHE),
prob4 (PRO, LCHE, CON) , prob5(PR0OB2), ! .probi1([1,0).
probi (LXIRI,N1) t-cond(X,Y),write(” ",Y," = ([",X,"]"),nl,
probi1(R,N2),N1 = N2+1.
prob2(_,0,R6,R6).
prob2(N,NN,R1,R6) :—-N2 = NN;1,N3 = N-N2,fac(N,B1),fac(Nz2,B2),
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fac(N3,B3),R2 = B1/(B2%B3),R5 = R2+Ri,probz2(N,N2,R5,R8).

prob3(1,1,011).

prob3(N,N1,[N1i{Taill):~NN = N-1,prob3(NN,N2,Tail),N1 = 2%N2.

probS5(PROB2) ¢t —not(pb(_)),PROB2=L1, !,

prob5(PROB2):-findall(X, pb(X),LX),PROB2=LX,
write("prob2=",PROB2),retractall(pb(_),managebase2),!.

prob4(0Q,_,_).

prob4 (NPRO,NLIST,CONDL) : -shiftwindow(3),clearwindow,

prob4 (NPRO,NLIST,CONDL, AAA) ,write("SYMPTOM = ",AAA),nl,
write("Certainty factor (X INTEGER) = "),
cursor(X,Y),iint(X,Y,PROB),assert(pb(PROB)),fail.

proba (NPRO,NLIST,CONDL):—!,NN = NPRO - 1,prob4(NN,NLIST,CONDL),
prob4(o,C01,C3,L1).

.prob4(PR,[X1ITX1J,EY15TY1J,TZ1):—PR < X1,Y1 > 0,
prob4(PR,TX1,TY1,TZ1).

prob4(PRO,CXITX1,CLYITYI,LZITZ1):-Z = Y,R2 = PRO - X,
prob4(R2,TX,TY,TZ).

fac(0,1) :—-t.

fac(i,1) :— 1.

fac(X,FactX)s-Y = X—-1,fac(Y,FactY),FactX = X¥FactY.

append(CJ],L,L). .

append(LZiL11,L2,LZiIL3]):—append(L1,L2,L3).

sort(C3,[1).

sort(LXiL13,L2) :-sort(L1,L3),insert_item(X,L3,L2).

insert_item(X,C1,[XD). -

insert_item(X,LYIL],[X,YiL]) 1-X<Y.

insert_item(X,LYIL1]1,L2) :-X=Y,insert_item(X,L1,L2).

insert_item(X,[YIL11,LYIL2]) s-!,X>Y,insert_item(X,L1,L2).

getru(_,N,SYM)t~rule(N,A,SYM,B,C,D),retract(rule(N,A,SYM,B,C,D)).

getl"u(N, Nl,SYM) Hid H=N+19getru(H’N1,sYM) .
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cdisk:-disk(DISKi1),shiftwindow(2),clearwindow,

write("\n\n\t Current Directory of Knowledge base : ",DISK1),
write("\n\t Do you want to change directory of Knowledge'",
"base (y/n) ?*), cr,ichar,!,changedir.

ichar:-readchar(B) ,upper_lower(A,B),cchar(A).

cchar(A):i-A='Y",!,

cchar(A):—-A='N',!,falil.

cchar(_)t-beep, ichar.

1int(X,Y,Z)t-cursor(X,Y),readreal(2),Z2>=0, Z<101,!.

iint(X,Y,Z):-beep,cursor(X,Y),write(" . "),
tint(X,Y,2).

sort1(L1,03,01, L.

sortl([X%L1J,L2,[Z?L4J.L5) ¢t—sort1(L1,L3,L14,L6),
insert_itemi(X,L3,L2,Z,L6,L5).

insert_item1(X,[1,0X2,Z2,[1,[Z]).

insert_item1(X,LYi{L]1,CX,YIL],Z,EMINI,[Z,MIND) :-X > Y,

insert_item1(X,LYiL3,[X,YIL],Z,[MINI,LZ,MIN]) :-X = Y,

insert_item1(X,[YiL1],LY{L2],Z,CMiL4],[MILE]) :—!,X<Y,
insert_1item1(X,L1,L2,Z,L4,L5).

reverse(X,Y):-reversei(L]1,X,Y).

reversel1(Y,(1,Y).

reversei1(A,[BiCl,Y):-reversei(LBIA],C,Y).
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v ' o v { o
mdaaﬂeﬂﬁwuftnaanniaiaeﬁaaqﬂnimLﬂiaona

; (o
?aqﬂnsansaoﬂa : 'AUTOMOTIVE'

Fauiuan : *TOYOTA'

']
iu : 'CORONA 1990-1992'
TNt : *DISK-BRAKE'

naﬁ 1 Disk-Brake problem is the 'mounting bolts too long'.
If it has the 'groan or rattle or scraping noise’,
this problem has '50' percent of certainty factor.

Recommendation ! 'Install mounting bolts of correct length,

ﬂaﬁ 2 Disk-Brake problem is the 'air—leak or insufficlient fluid'.
If it has the 'excessive pedal travel', this problem has '439'
percent of certainty factor.
1f ‘'brake pedal can be depressed without braking', this
problem has '70°' perceﬁt of certainty factor.
If it has the 'excessive pedal travel', and 'brake pedal can
be depressed without braking', this problem has '75' pefcent
of certainty factor. -

Recommendation : check system for leaks'

e SR bg Ld v 0§ | 3V nug
QWﬂW?HﬂWOﬂ?WNZ“ aemaouwaaTuagTuzﬂmaoTﬂsun7u1ﬂﬂom1aﬂﬂaﬂou

Name of machine ¢ AUTOMOTIVE

Maker of machine : TOYOTA

Model of machine : CORONA 1990-1992
System of machine : DISK-BRAKE

rule 1

Cause : mounting bolts too long
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Symptom ¢ groan or rattle or scraping noise [1]
Certainty factor : [11 = 50 %

Recommendation ¢ install mounting bolts of correct length

rule 2

Cause : air leak or insufficient fluid

Symptom : excessive pedal travel [2]

Symptom : brake pedal can be depressed without braking [31

Certainty factor : [21 = 50 %

]

Certainty factor : [31] 70 %
Certainty factor : [2,3]1 = 75 X

Recommendation : check system for leaks
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EXPERT SYSTEM SHELL WITH CERTAINTY FACTOR

FOR MECHANICAL SYSTEM DIAGNOSIS
VERSION 1.91

BY _
MR. VINAI SATHTACHOTINUN
C215609
ADVISER : PROF.DR. VARIDDHI UNGBHAKORN
CHULALONGKORN UNIVERSITY
FEBRUARY 1994

Please Press ENTER

ﬁ;ﬂ‘ﬁ 6.1 UAMY LOGO (WatTuaulusunsy

e

Select A Main Henu Item
Select Knowledge Base
Start Consultation
Inspect Knowledge Base
Show Result and Print Data -

Erase Knowledge In Memory
Help Information

Change Directory

Exit To DOS Shell

Exit Expert System

U TITQNEIOOm>

Create, Update or Edit Knowledge Base

Select option with Arrow Key or press letter "a” to “j~

zﬂﬂ 6.2 uansiuuuanyas ilsunTy
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—————————Select A Menu Item

New Create Knowledge Base File
Update Knowledge Base File

Edit Knowledge Base File

Save Knowledge Base

Delete Knowledge Base File

Change Directory of Knowledge Base
Go to Main Menu

QmMEOoOOwW>

Select option with Arrow Key or Press ‘a” to ‘g’ for Menu

1M 6.3 usnslaumIate Wlge  wasudlagruaiad

Create Knowledge base

Name of machine:
Maker of machine:
Hodel of machine:

System of machine:

Please input name maker model of machine and press Enter or
Keep pressing Enter to return to Henu or “?° for help.

d : o 108 é a '
zﬂﬁ 6.4 uﬂﬂoaanﬂwﬁwusuqaiaqﬂnfm Qwam uaEsu
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Create or Update Knowledge base

Name of machine:AUTOMOTIVE

Maker of machine:TOYOTA

Model of machine:CORONA 1990-1992
System of machine:

Please input the new system name which you want.
or press ‘?° for help.

4 Tom I'E a '
TN 6.5 uammﬂﬂaqﬂmm t:"iwam uaz?uuéa
1“¥

Create Knowledge base

Name of machine: AUTOMOTIVE
Maker of machine: TOYOTA
Hodel of machine: CORONA 1980-1992

System of machine:

This machine had old data in file.
Please use update and input new system of old machine.

or you must delete machine file before [choose delete in menu])

Press any key to. continue.

T ¢ a ' ' ¢ o M
UM 6.6 uﬁﬂotﬁaﬁauga QNRW uatiuﬁBGQﬂﬂTQﬂ10lﬂ?ﬂ@ﬂﬂiﬂ
o
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Create or Update Knowledge base

Name of machine:AUTOMOTIVE

Maker of machine:TOYOTA

Model of machine:CORONA 1980-1992
System of machine:DISK-BRAKE
Cause:

Please input the cause name and press Enter or
Keep pressing Enter to return to Henu or "?° for help.

) {8
Eﬂﬁ 6.7 uﬂﬂﬁ?ﬂﬂWNLNﬂ?Uﬂ?t“QﬁﬂOQﬂﬂTNuu

Create or Update Knowledge base

Name of machine:AUTOMOTIVE

Maker of machine:TOYOTA

Model of machine:CORONA 1890-1992
System of machine:DISK-BRAKE
Cause:mounting bolts too long

Symptom

Please input Symptom and press Enter or
Keep pressing Enter if there isn’t more Symptonm.

‘ zﬂ‘ﬁ 6.8 uamaamwtﬁa%'uiagaﬁwmmrnmmmq
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Create or Update Knowledge base

Hame of machine:AUTOMOTIVE

Maker of machine:TOYOTA

Hodel of machine:CORONA 1990-1982
System of machine:DISK-BRAKE
Cause:mounting bolts too long

This cause has repeated the old cause.
Do you want to overwrite it (y/n) ?

Please press ‘y’ or 'n’

1 ] »
zﬂn 6.9 HRQOQQHWWLNQNWLWQﬁWﬂUﬁGOLQN

Create or Update Knowledge base

Hame of machine:AUTOMOTIVE

Maker of machine:TOYOTA

Model of machine:CORONA 1990-1992
System of machine:DISK-BRAKE
Cause:mounting bolts too long

Symptom :groan or rattle or scraping noise

Symptom

Please input Symptom and press Enter or
Keep pressing Enter if there isn't more Symptom.

o & a4 '
Eﬂﬂ 6.10 uﬂﬂ0ﬁﬂﬂ1wLNQQSNNWﬂWﬂW?ﬂﬁQRWLﬂQﬂﬂ1ﬂ
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Symptom ([Number of éymptom]

groan or rattle or scraping noise = {1]

SYMPTOH = (1] .
Certainty factor (% INTEGER) =

Please input certainty factor ( 0-100 %) and press Enter

o P a (& '
zﬂn 6:11 UANIIDNTIUWLUWAILUUUATAIINUUUDY

Create or Update Rnowledge base

Name of machine:AUTOMOTIVE

Yaker of machine:TOYOTA

Model of machine:CORONA 1890-1982
System of machine:DISK-BRAKE
Cause:mounting bolts too long

Symptom :groan or rattle or scraping noise

recommendation

Please input recommendation and press Enter or
Keep pressing Enter if there isn’t more recommendation.

] ) a ¢
zﬂﬁ 612 UAAIDATWLUBILUWNW Recommendation
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Do you want to continue create or update this system (y/n)”?

‘Please press 'y’ or ‘'n°‘.

o o ‘ d 3
Eﬂﬁ 6+ 13 UAMIIDATWRAIINNUNUWLATIUARLN)

Do you want to save this knowledge base (y/n) ?

Please press ‘y” or ‘n’.

’ o 3 o o r=3 ]
Eﬂﬁ 6.14 uaﬂ0ﬂ1n1u31LﬂUﬁﬂgﬂM?ﬂLﬂﬂW
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Select A Knowledge Base
AUTOMOTIVEXTOYOTA*CORONA 1990-1992
AIR CONDITIONING*CARRIERX*TYPE V-181
HEAT PUMPXFORD*C215609

Use Arrow Keys to select and press ENTER.

‘ hd o
Zﬂ 6.15 Wda Luga‘ﬂn‘m ?3’1“71]‘1111'1’1‘7 Laan

Create or Update Knowledge base
------------------------------- ELECT THE SYSTEH OF MACHINE
A NEW SYSTEM

DISK-BRAKE

CLUTCH

ENGINE

TRANSHISSION .
STEERING AND SUSPENSION
GENERAL .

Name of machine:AUTOMOTIVE

Maker of machine:TOYOTA

Hodel of machine:CORONA 1990-1992
System of machine:

Please select the system name and press Enter.

Zﬂ?\ 616 ua'mmiL%'an‘:suu‘lunwﬂ%'uﬂ‘;oLﬁmﬁuia:&a
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Create or ‘Update Knowledge base

Name of machine:AUTOMOTIVE

Maker of nachine:TOYOTA

Model of machine:CORONA 19390-13992
System of machine:DISK-BRAKE
Cause:air leak or insufficient fluid

Symptom :excessive pedal travel
Symptom :brake pedal can be depressed without braking

Symptom

Please input Symptom and press Enter or
Keep pressing Enter if there isn’'t more Symptonm.

Eﬂﬁ 6.17 uanIniTiauan1T lunT&ng 2 ams

Symptom [Number of Symptomn]}

excessive pedal travel = {2}
brake pedal can be depressed without braking = [3]

SYMPTOM = [2,3]
Certainty factor (X INTEGER) =

Please input certainty factor ( 0-100 X) and press Enter

o & ot ) E o o
zﬂﬂ 6.18 uaﬂouﬁﬂaaLwa7Uﬂ1ﬂ11uuuuauﬂsonuuo
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‘Syaptom [Number of Symptonm])

excessive pedal travel = [2] .
brake pedal can be depressed without braking = [3]

STMPTOM = [2]
Certainty factor (X INTEGER) =

Please input certainty factor ( 0-100 X) and press Enter

o a o ' & o
zﬂﬂ 6.18 uﬂﬂﬂﬂﬁﬁﬂaLWG?UﬂWﬂ?WNuuuauHTOﬂﬂﬂﬂ
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Press 'y’ to select a file of the system
Press 'n° to show all files in disk

Please press 'y’ or 'n-

7 6.20 WARINTAE LFanu ladaya

Select a System of The Knowledge Base Menu
DISK-BRAKE
CLUTCH
ENGINE
TRANSHISSION
STEERING AND SUSPENSION
GENERAL

Use Arrow Keys to select and press ENTER.

Zﬂﬁ 6.21 uaﬂotuglﬁanszuu
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This system of machine

Name of machine:AUTOMOTIVE

Maker of machine:TOYOTA

Model of machine:CORONA 1980-1992
System of machine:DISK-BRAKE

__PICK A RNOWLEDGE BASE
ES0101.001 ES0101.FIL

Select a file with arrow key and press enter.

) . ot °
TN 6.22 uaaotugtaan1ﬂanazuﬁu1unlm
Y

Line 1 Col 1 Indent Insert
rule(1,1,"mounting bolts too long”,(1]1,[13,[50])
rule(2,1,"air leak or insufficient fluid”, [2,3],(2],(75,50,701)
rule(3,1,"1loose wheel bearing adjustment",[2,4,5],[3],[80,85.70,38,75,60,85])
cond(1l,"groan or rattle or scraping noise”)
cond(2, "excessive pedal travel")
cond(3, "brake pedal can be depressed without braking")
cond(4,"excessive pedal effort")
cond(5, "brakes heat up during driving and fail to release”)
rec(l,"install mounting bolts of correct length")
rec(2,"check system for leaks") .
rec(3,"readjust bearing")
data_file("es0101.d01")

Press F10 or Esc to end editing.

' b o=
5% 6.23 uanoia§a1u1ﬂanLaannuaanww
” .
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Do you want to save this knowledge base (y/n)?

If you press ‘y’, it will save and return to menu.
If you press ‘n’, it will return to menu.

Please press ‘y” or 'n’.

: o + d L4 L] []
Eﬂﬁ 6.24 uﬂﬂﬁﬂﬂﬂﬂﬂ???tLﬂUﬂﬂgﬂW?ﬂiN

This file has been saved already.'

Press any key to continue.

', [v) [ »
zﬂﬁ 6.25 uaﬂona0Q1ﬂn17tﬂuiagauad



90
mMaFawiuTeuui Fendy

1un17ﬂ7n&1nu73uuwn%ﬂ1ﬁ1m ﬁ?ﬁaenaonwn17Laanseuuufaswuﬂawu%ﬂu
\Fasfiammsfnernan “781Nﬂ1uﬂu1ﬂﬂ11uﬂ1lﬂ1ﬁadLﬂ?ﬂﬁﬂﬂﬁ?lﬁﬂﬂ?tﬂﬂﬂiaﬁﬂu
MEIUE  udisAasinriTawfuTeu %omumaunwiﬂinuwnussuugL%ﬂdﬁﬂm
aefigrosa T

1. Lsuaﬂntuuwan 1nn1n17taantuu1ﬂﬁ A. Select Knowledge Base
Luataansﬁuﬂ71u7 7zuunasawumauaqwn DRIVE ﬁaauunwuaﬂnimLﬂiaonaae17uwo
uﬂuaﬂetﬁutugTuLaannendaﬂ1a1uzﬂﬁ 6.15 (n11uunazuaﬂ111uuma§a1uuwuaan)
' ﬁﬂn1ftﬁaﬂTﬂﬂﬂi§ﬂﬂ7 uane ENTER uasLugﬁsuuﬁaauaaaseuuﬁﬁa§u11ﬁtﬁan
Lﬁutugﬁn ﬁoﬁdaéwozﬂﬁ 6.21 Lﬁaﬁﬂn17Lﬁanuﬁdﬁazﬂiﬁngﬁezﬂﬁ 6.26 Winend
o 9 Tuuawudn

ac‘la o8 4 a' - o d 5
Tunsififinng Fengudayaunnan (liaFanne A 3 nLamdnfisealiangda
‘ , P 3 ’ ’ ) r- ] )
ansanaETELLLAY  wdTELURER eI LREug A wiRTald  ddiaeniane
"Y' uaRenINT Laanulianiuta 1.

2. wavINLFang A FauTasud naeLsun1n17ﬂ7n317ﬂaa1ntuu
wanlitnsi8anlUf B. Start Consultation qanwwnaeﬂ77ﬂgao7ﬂﬁ 6.27 %o
senrndssm TS Ruraniivialy & lidineniTng o 7euunaeﬂau1uatuuuan
fRpINITIR Y QﬂﬂWNﬂQtﬂ71ﬂaﬂﬂzﬂﬁ 6.28 ilathnsloen  Teuuaenda
e uazaeﬁﬁwmauqﬁtﬁanLﬁutugﬁwuiﬂo 1un17t§aﬂtu5§1uiﬂe aETmAng ok

2.1 uﬂniagaﬁugﬂﬁao TiliRanmawdn ' Yes ﬁaenﬁuﬁagadaiﬂau
nvehomdmauls Clunsifundmaule aeﬂswngﬁﬂnauﬁezﬂﬁ 6-29 UALAEDINAAD
ariFnusania Ll ﬁogﬂﬁ 6.30 %3 ananTaNA (1un7§ﬁiagamaossunuun eAlsIngee
gﬂﬁ 6.31) ’

o ' d
2.2 wwnnauauuTun71u uia1unnmao 1ﬁ§1ﬁLaannau11 'No' fiaen1u1a
uﬂma1ﬂuianuﬂmaua



o1
y L & LU N o <
2.3 “7ﬂ§1ﬁﬂﬂﬂﬂ17ﬂ7ﬂuL“QNamaﬂﬂquu 1“%1%Laﬂﬂ 'Why' 9Jruyunse
Vo : d L) 10 o
uﬂﬂﬂl“qwﬂﬂ10Q3ﬂ1w ﬂﬂgﬂﬁ 6.32 Uatnm ESC ﬂﬂﬂﬂauuqﬁﬂ1ﬂ13lﬂu

2.4 uﬂnQTiﬁaonwsnswuwaﬁwﬁufaudwnv1uuduau (CERTAINTY FACTOR,
CF %) wisnnmaviawlidntin faaauisaseild Taen17188n *Show Result
aanwwﬁazuaﬂoﬁosﬂﬁ 6.33 laEuandIiug A1 IALLNNAY aé1u1w51nu uarng
vty aﬂnOSOGWMWTQanL7ﬂﬂﬂ Recommendat ion maqwaawﬁunaem11n ?owamae

Recommendation Qtuﬂﬂdﬂﬂfﬂﬁ 6.34 WﬂﬂﬁﬂﬂﬂL?ﬂﬁ?ﬂﬂ“ﬂ?ﬂﬂ&ﬂﬂﬂﬂﬁﬂﬂﬂﬂWNLﬂu

[ o I Myvo a » o o <

2.5 uwngiiwannwnwuua71n1ﬂﬂ1ﬂau LAndiaan1sRaEaanann TS e
o o d . [Y]
aursamlfiian E. To main menu 7&uunaz1ﬂgnugnan

ﬁwniﬁﬁﬂ?nﬁﬂuﬁvaanaﬁﬂn17ﬂ?nuwu1§Luguﬁn vAeaennae 141 lidnag
-} a‘\l Dld a'o a‘ L1 d
UFnwn RenfiuTeuiaat fausonsentls  Teannshine B 1MNLABMAD RBAWA
: v 0 4 ° ' v o 4
azﬂ71ﬂgzﬂﬁ 6.27 WA Wieay 'y’ aanwwnazﬂﬁwﬂgﬂﬂnwuvwazaumagangiﬁmaUﬂia
+ cm M L] QJ‘ r- 3 5'“‘ o W
aawTald  uarara I RrAUWARHE A NN TUS MM AT naunTa Ll L uden
o o o a v » a v o o a {o v by &
LHannTUTne L FauTanuan tﬂﬂmaqﬂ17nae§u79uuwﬂ1mauwaawﬁn1ﬂ Al
L] -] o d u"' -] r-J a'
1ﬁ1ﬂtu5nan nTiaann D sanunaslsnguauieIih 6.35  Mmsiaaniaud
1 d o ’ o U‘ \la'
fingng Tzuunazuaaonwmaumaogqiwﬁawaawﬁaanuw Mg 6.33, 6.36, 6.37

Y s a & duys a4 b & ¢ o ( v o
uaﬂaeﬂWUQqﬁﬁqﬂa0ﬂ17uﬁﬂNan1ﬂ“7a1N ﬂqﬂﬂﬁﬂqTﬂQ8WNWﬂﬂﬂNqﬂﬁzﬂﬂ 6.38, 6.39

3 1) L A 8 d c: b a:
ﬂ?ﬂquﬂﬁiﬂUWuQHHQWUQ11ulﬂ?ﬂﬂuu ﬂﬂWNW?ﬂﬂQ8ﬂ11ﬁ Tnan1sna F 1
o d d iod ‘:‘a 1 1 o
Luguan TBUUﬂQtHWﬂWTﬂﬂﬂﬂﬂaﬂuﬂgﬂu?ﬂﬂﬁﬂuﬁﬂﬂﬂﬂﬂuﬂ

nﬂnaun17n11qaﬂgm10 J wsauﬂvﬂaﬂtnn 2a1mT  uwartdawla na1u17n
ﬁazmag1ﬂ Taenn71Ranne 'C' awntuuuan ua1Laanaﬂnimuae7zuunmaen17 A
e =« o ™ &
aeﬂ71na1ﬂa1ntaaﬂnazgmagauu 9 ﬂogﬂﬁ 6.40 LuaLaanta7anqsﬂf1ngma§amuu1
ELY I ) ﬂ. i 7 a..’ Qd d LY o
w Li@nansanaeunlels  (lafasnnsanidning *Esc! fiRenAun Luwuan



92

This system of machine

Name of machine:AUTOMOTIVE

Maker of machine:TOYOTA

Model of machine:CORONA 1980-1882
System of machine:DISK-BRAKE

Press any key to return to main menu.

a : = ¢ v
zﬂﬂ 6.26 uﬂﬂﬁﬂﬂ?LaaﬂQﬂﬂTmu3878UUuﬂ1

This system of machine

Name of machine:AUTOMOTIVE

Maker of machine:TOYOTA

Model of machine:CORONA 1990-1992
System of machine:DISK-BRAKE

Do you want to consult this knowledge base (y/n) ?
If you press 'n°, it will return to main menu.

7iM 6.27 udaImIasLignTUTnwlonn
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This system of machine

Name of machine:AUTOMOTIVE
Maker of machine:TOYOTA .
Model of machine:CORONA 1990-1992

System of machine:DISK-BRAKE °

Is it true that )
‘groan or rattle or scraping noise’ ?

elect Option
Yes

No

Why

. Show Result

. To main menu

Use Arrow Keys to select and press ENTER.

71N 6.28 UAAINITLTULMITBITELY
u

I think that this cause is
mounting bolts too long
by using rule number 1 in File es0101.d01

Rule 1 in File es0101.d01

Cause : mounting bolts too long

if it has these symptoms

groan or rattle or scraping noise

recommendation(ss
install mounting bolts of correct length

Please press Esc to continue

TUN 6.29 UANIAIMALNATAITNLURAULNINY 100
“ .

{ I'4
wlad L Sud
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Do you want to print this consultation result (y/n) ?

Please press ‘y° or 'n’.

71 6.30 uanImNIINAs Ty RauTa

This knowledge base is out of data.

Press any key to return to main menu

zﬂﬁ 6.31'uaﬂeiﬁiagamaofzuuﬁﬁﬂﬁoﬂ?nuﬂuuﬂ



Because I try to show that the cause is
‘air leak or insufficient fluid~
by using rule number 2 in File es0101.d01

Rule 2 in File es0101.401
Cause : air leak or insufficient fluid

if it has these symptoas

excessive pedal travel and

brake pedal can be depressed without braking

recommendation(s)
check system for leaks

Please press Esc to continue

1M 6.32 uaﬂoLquamaqﬁﬁnﬂutﬁaéqﬁnn 'why '
v

CAUSE CF.X File. Rule No.
nounting bolts too long 100 es0101.d01 12
air leak or insufficient fluid 70 es0101.d01 7
loose wheel bearing adjustment : 70 es0101.d401 2
excessive disk run-out 60 es0101.d01 1
damaged piston seal 50 es0101.4d01 3
frozen or seized pistons 45 es0101.d01 4
improper brake fluid (boil) 40 es0101.d01 8
disk rubbing housing 40 es0101.d01 18
power brake malfunction 35 es0101.d01 1
warped or tapered shoe 25 es0101.d01 15

Do you want to see the recoamendation of each cause (y/n)?

TN 6.33 uaswwan ldann1TUFne tﬁagﬂina 'Show Result'
o
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Rule 2 in File es0101.d01
Cause : air leak or insufficient fluid

if it has these symptoms

excessive pedal travel and

brake pedal can be depressed without braking

reconmendation(s)
check system for leaks

Please press Esc or F10 to continue .

71l 6.34 udn Recommendat ion ﬁoﬂi’t%’an

elect A Menu Item
Consultation Result
Your ‘yes  Answer
Your ‘no’ Answer
Exit to Main Menu

Select option with Arrow Key or Press ‘a” to ‘'d’” for Henu

a (&
zﬂﬁ 6.35 uaﬂotugnnimaguauazﬁaen17wuu



YOUR “yes” ANSWER

excessive pedal travel

brakes heat up during driving and fail to release
noise : groan or rattle or scraping

mounting bolts too long

warped or tapered shoe

Press any key to continue.

1 6.36 uaaoﬁwnwuﬁ@?ﬁmau 'yes’

excessive pedal effort

grabbing or uneven braking action

brake roughness or chatter (pedal pulsating)

leaky wheel cylinder .

brake pedal can be depressed without braking effect
car pulls to one side

inproper brake fluid (boil)

Press any key to continue.

(]

71 6.37 uaﬂoﬁﬂnwuﬁgﬂﬁmau 'no’



mounting bolts too long 100 es0101.d01 12
warped or tapered shoe 100 es0101.d01 15
air leak or insufficient fluid 70 es0101.d01 7
loose wheel bearing adjustment : 70 es0101.d401 2
excessive disk run-out 60 es0101.d01 5]
danaged piston seal S0 es0101.d401 3
frozen or seized pistons 45 es0101.401 g
improper brake fluid (beil) 40 es0101.d01 e
disk rubbing housing 40 es0101.d91 :
power brake malfunctiocn 35 es0101.d01

) o ﬂ' o ‘
TN 6.38 UANIWATAINTITUTNEINIILATEIUNW
v

YOUR “yes” ANSWER

excessive pedal travel

brakes heat up during driving and fail to release
noise : groan or rattle or scraping

mounting bolts too longz

warped or tapered shoe

excessive pedal effort

grabbing or uneven braking action

brake rouzhness or chatter (pedal pulsating)

leaky wheel cylinder

brake pedal can be depressed without braking effect
car pulls to one side

inproper brake f1u1d (boil)

g " o e
1% 6.39 uaﬂqﬁwn1un§lﬁmau 'yes' fil 'no' NINLATAINNW
A
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This system of machine :

Name of machine:AUTOMOTIVE

Maker of machine:TOYOTA .
Model of machine:CORONA 1990-1992
System of machine:DISK-BRAKE

SELECT RKNOWLEGE BASE FILE
ES0101.DO1

Select the knowledge base with arrow key and press enter.

o Go = ‘
7% 6.40 uanoLugiwaqutaanTun17m77Qmagﬁa§a
4

Change Knowledge Bases Directory

Current Directory : A:\
Change to New Dir

Use Format : A:\ or press Esc to return

UM 6.41 LARIMIIRALNAADINTS LUAEN Directory
-]




AaUIN A

v 2 v o
shatnem T i euTeud L Feng
Fialetaiadaseasrruuiaiaaifuainia

v » 6 o ) » v o an o
AINNTAWUIN o 1ﬂuano1uLuunvaﬂ1on171ﬁoﬂuseuugLﬁﬂvﬁ1q1un171uaaﬂ
o ['4 ' 14 v ' o
TaTT0ITDITELUTOLUS AN IUAIAWUIN A uaeuanomdaﬂwoﬂ111%o1uizuu§Lﬁﬂd
iy lunisiidetatasrassassrnuiaTasifuaima  Feaelianuurasdisnfoiu

mM13ayue g i

v v L o o 2 w8 PR '3 .
Tumsdaguenwd  aediasdanFaudayamndin o liaglugingnunay
: 3 “ 1 o 1 4
faeimsadie  Fouanesinatiedesia il

e d v o ' { o v
mamem’miLﬂmﬂuiam'iawaoqﬂn‘mLﬂ‘maﬂ‘rummﬂ

y { o
faaUnsiaTaena ¢+ 'AIR CONDITIONING'
|

Fotian : 'CARRIER'
L]
54 : 'TYPE V-191°'
L
TEUl : 'GENERAL'

ngﬁ 1 General problem is the 'thermostat not demanding'.
If it has the 'unit will not run’',
this problem has '33' percent of certainty factor.

Recommendation ¢ 'turn on thermostat and set it'.

naﬁ 2 General problem is the 'compressor overload open'.

If it has the 'outdoor fan will not start', this problem has

'30' percent of certainty factor.
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If '‘compressor will not start', this problem has '40'
percent of certainty factor. v

If it has the 'outdoor fan will not start', and 'compressor
will not start', this problem has '45" percent of certainty
factor.

Recommendation ¢ 'determine overload and correct'.

fe

K

o ' [} L - rYv o w ' ug
IMNMBEUTININTU azmaeuwaﬂquagquzﬂma07ﬂ7un7u1ﬂﬂon1aﬂ1oﬂou

o

Name of machine : AIR CONDITIONING
Maker of machine : CARRIER
Model of machine : TYPE V-191

System of machine : GENERAL

rule 1

Cause : thermostat not demanding

Symptom ¢ unit will not run [11
Certainty factor : [1] = 33 %X

Recommendation ¢ turn on thermostat and set it

rule 2

Cause ¢ compressor overload open
Symptom ¢ out fan will not start (2]
Symptom ¢ compressor will not start [3]

Certainty factor : [2] = 30 %

Certainty factor : (3] 40 %
Certainty factor $ [2,3]1 = 45 %

Recommendation : determine overload and correct

WAHLU) garln 01 vudh aruenasurasennisiifedu
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Create Knowledge base

INane of machine:
Maker of machine:
Model of machine:

System of machine:

Please input name maker model of machine and press Enter or
Keep pressing Enter to return to Menu or “?° for help.

A‘ o " ‘ o 1]
zﬂﬁ 7.1 uaﬂoaanwwﬁ1u7u1a%aqﬂn7m Qwam uaEsu

Create Knowledge base

Name of machine: AIR CONDITIONING
Maker of machine: CARRIER
Model of machine: TYPE V-191

System of machine:

Keep pressing “?° for help.

1] - ) 1 ‘ a .
it 7.2 uaﬂon111a%aqﬂn1u N uaezuuﬁw
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Create or Update Knowledge base

Name of machine:AIR CONDITIONING
Maker of machine:CARRIER

Model of machine:TYPE V-191
System of machine:GENERAL

Cause: .

Please input the cause name and press Enter or
Keep pressing Enter to return to Henu or “?° for help.

: o o w . {8
M 7.3 uaaaaaaﬂwLwanaeiuaﬂLuqﬁaoqﬂn7muu
u .

Create or Update Knowledge base

Name of machine:AIR CONDITIONING
Maker of machine:CARRIER

Hodel of machine:TYPE V-191
System of machine:GENERAL
Cause:thermostat not demanding

Symptom

Please input Symptom and press Enter or
Keep pressing Enter if there isn‘t more Symptom.

7N 7.4 uaﬂaﬂanﬁwLﬁaﬁqe¥u§a§aﬁﬂuawnﬁsmaoa1Luq
Y




107

Create or Update Khowledge base

Name of machine:AIR CONDITIONING
Maker of machine:CARRIER

Model of machine:TYPE V-181
System of machine:GENERAL
Cause:thermostat not demanding

Symptom :unit will not run

Symptomn

Please input Symptom and préés Enter or .
Keep pressing Enter if there isn't more Symptom.

zﬂﬁ 7.5 UWANIRNWLHANIETUAINTIL 9

Synptom [Number of Symptom]

unit will not run = [1]

SYMPTOM = [1]
Certainty factor (% INTEGER) =

Please input certainty factor ( 0-100 X) and press Enter

: ) o a &1 '
11Pﬁ 7.6 UANIWDNIWLWDILUNWATIAITUUUUDY
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Create or Update Knowledge base

Nane of machine:AIR CONDITIONING
Maker of machine:CARRIER

Model of machine:TYPE V-1891
System of machine:GENERAL
Cause:thermostat not demanding

Synptom :unit will not run

recommendation :

Please input recommendation and press Enter or
RKeep pressing Enter if there isn’'t more recomzmendation.

o - a (
zﬂﬂ 7+7 UARIMWAIUL WD WIW Recommendation

Creafe or Update Knowledge base

Name of machine:AIR CONDITIONING
Maker of machine:CARRIER

Model of mechine:TYPE V-181
System of machine:GENERAL
Cause:thermostat not demanding

Symptom :unit will not run
recomnmendation :turn on therrostat and set it

recomnendation

Please input recommendation and press Enter or
Keep pressing Enter if there isn't more recommendation.

71N 7.8 uanvdnWLNaTU Recommendation siaaty
k- }
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------------------------------- ELECT THE SYSTEM OF MACHINE
A NEW SYSTEM ’

Name of machine:AIR CONDITIONING GENERAL

Maker of machine:CARRIER

Model of machine:TYPE V-191

System of machine:

Please select the system name and press Enter.

zﬂﬁ 7.9 uaaenﬂsLﬁanizuuquﬂW?ﬂ¥uﬂ§oLﬁutauiaga

Create or Update Knowledge base

Name of machine:AIR CONDITIONING
Maker of machine:CARRIER

Model of machine:TYPE V-181
System of machine:GENERAL
Cause:compressor overload open

Symptom

Please input Symptom and press Enter or
Keep pressing Enter if there isn't more Symptom.

zﬂﬁ 7.10 uaﬂoaanwwtﬁaﬁauawLuq1ﬁu57
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Create or Update Knowledge base

Name of machine:AIR CONDITIONING
Maker of machine:CARRIER

Model of machine:TYPE V-181
System of machine:GENERAL
Cause:compressor overload open

Symptom :outdoor fan will not start
Symptom :compressor will not start

Symptom :

Please input Symptom and press Enter or
Keep pressing Enter if there isn't more Symptonm.

zﬂ?\ 7.11 wasvsan Wi Natana1n1g %

Symptom {Number of Symptom]

outdoor fan will not start = [2]
compressor will not start = (3]

SYMPTCH

= [2,3]

Certainty factor (% INTEGER) =

Please input certainty factor ( 0-100 %) and press Enter

; ’ - a '  d a
zﬂﬁ 7.12 LARNIIDATHWNATIT LU IEWHHATAI UL UUDUATINUUY
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Symptom [Number of Symptom]

outdoor fan will not start = (2]

compressor will not start = 3]

SYMPTOM = [2]
Certainty factor (% INTEGER) =

Please input certainty factor ( 0-100 %) and press Enter

ﬂl C-. Q" 1 g‘:’
UM 7.13 UERIIANTUNIT LWAIEUNUATAITNUURDUATINAD
Y

Create or Update Knowledge base

Nane of machine:AIR CONDITIONING
Maker of machine:CARRIER

Yodel of machine:TYPE V-191
System of machine:GENERAL
Cause:compressor overload open

Syaptom :outdoor fan will not start
Syamptom :conpressor will net start

reccmmendation

Please input recommendation and press Enter or
Kesp pressing Enter if there isn't more recommendatiord.

o - o (o ° v o
Tun 7.14 UROIIDNTIW L UD ILUNUATMUREUTTDINHBANAD
° .
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Create or Update Knowledge base

Name of machine:AIR CORDITIONING
Maker of machine:CARRIER

Model of machine:TYPE V-191
System of machine:COMPRESSOR
Cause:

Please input the cause name and press Enter or

Reep pressing Enter to return to Menu or “?° for help.

o o a { "o
zﬂﬂ 7.15 uaﬂeqanwwtuauuwszuuquuL?ﬂufaﬂ

elect a System of The Knowledge Base Menu
GENERAL
COMPRESSOR

Use Arrow Keys to select and press ENTER.

zﬂﬁ 7.16 uaﬂotugtﬁanfsuu
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This system of machine

Name of machine:AIR CONDITIONING
Maker of nachine:CARRIER

Hodel of machine:TYPE V-191
System of machine:GENERAL

—PICK A KNOWLEDGE BASE
EsS0201.D01 ESO201.FIL

Select a file with arrow key and press enter.

o - P
T 7.17 uaaoLugxaanTwanazuwuwuﬁTm
v

Line 1 Col 1 Indent Overwrite
rule(1l,1, "thermostat not demandinz”,(1],(1],(331])
rule(2,1, "compressor overlcad open”,{2,3},(2],(45,30,40})
rule(3,1,"dirty indoor coil”,[4,5,61,[31,(65,57,54,48,47,36,34])
cond(1l, "unit will not run”)
cond(2,"cutdoor fan will not start”)
cond(3, "compréessor will not start”)
cond(4, " "compressor cycling or off on low-pressure coatrol”)
cond(S5,"no cooling, but compressor runs continuously”)
cond(8,"indocor coil icing")
rec(l,”"turn on thermostat and set it")
rec(2,"deternine overload and correct”)
rec{(3,"cl=an coil”)
data_file("es0201.401")

Press F10 or Esc to end editing.

B .

> {o o=
zﬂﬁ 7.18 uﬂﬂﬂﬁaﬂaquiﬂanLaﬂﬂuuQaﬂqu
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This system of machine

Name of machine:AIR CONDITIONRING
Maker of machine:CARRIER

Model of machine:TYPE V-181
System of machine:GENERAL

Press any key to return to main menu.

o o ¢
TUn 7.19 uﬂﬂanwsLaanqﬂnimuazseuuuﬁn
L]

This system of machine :

Name of machine:AIR CONDITIONING

Maker of machine:CARRIER B

Model of machine:TYPE V-191
System of machine:GENERAL

Do you want to consult this knowledge base (y/n) ?
If you press ‘n’, it will return to main menu.

7U% 7.20 wanenaeLidnn TiTnntign
L]
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This system of machine

elect Option
Yes

No

Why

Show Result
To main menu

Name of machine:AIR CONDITIONING
Maker of machine:CARRIER

Model of machine:TYPE V-181
System of machine:GENERAL

Is it true that
‘unit will not run” ?

Use Arrow Keys to select and press ENTER.

TUn 7.21 waaIn1T L TalgmnaeTeun
Y

I think that this cause is
thermostat not demanding
by using rule number 1 in File es0201.d01

Rule 1 in File es0201.d01

Cause : thermostat not demanding
if. it has these symptoms

unit will not run

recomaendation(s)
turn on thermostat and set it

Please press Esc to continue

d a'a 1 ) ' s ‘ d ‘
TN 7.22 KANIANNBLNNUATAIINUUUARLNINY 100 LUBTLTUR
u .
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Because I try toc show that the cause is
‘compressor overload open’
by using rule number 2 in File es0201.d01

Rule 2 in File es0201.d01
Cause : coampressor overload open
if it has these symptoms
outdoor fan will not start and
compressor will not start

recommendation(s)
determine overleoad and correct

Please press Esc to continue

zﬂﬁ 7.23 uﬁﬂdLquﬂmaoﬁWHWNLﬁagqﬁﬂﬂ 'why'

CAUSE

thermostat not demanding
faulty wiring or loose connections
burned out contactor coil
bad fan motor bearings
burned ocut transforamer

blown fuse to outdoor unit
thernostat set too high
burned contactor contact
burned ocut fan motor

off on high pressure control
off on low pressure control
blown out transformer

blown power fuse

compressor overload open

CF.X

160
45
38
38
36
38
386
36
36
35
35
33
32
30

File.

es0202
es0202
es0202

es0202
es0202

es0202
es0202
es0202
es0202
es0202

.d01
es0202.
.d01
es0202.
.d01
es0202.
.d01
.d02
es0202.
.d0?2
.dg2
.d01
.d01
.d02

do1
d03

do1

d03

Rule No.

N
QN ODUN

19

Do you want to see the. recomnendation of each cause (y/n)?

U 7.24 uanewan lgann1sUTnen Lﬁagqiﬂﬂ ‘Show Result'
A ']
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Rule 2 in File es0201.d01
Cause : compressor overlcad open
if it has these symptoms
outdoor fan will not start and
compressor will not start

recommendation(s)
determine overload and correct

Please press Esc or F10 to continue

3ﬂﬁ 7.25 UAMY Recommendation ﬁ@qﬁtﬁan

TOUR “yes” ANSWER

unit will not run

thermostat not demand;ng

outdoor unit will not run

outdoor fan will not start

too much cooling compressor runs continuocusly

Press any key to centinue.

Tilft 7.26 uaﬂoﬁwnwuﬁgﬂimau 'yes'
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blown power fuse

blown out transformer
burned out transformer
high suction pressure
blown fuse to outdoor unit

Press any key to continue.

7 7.27 uaaoﬁwnwuﬁ@qimau ‘no’

thermostat not demanding
faulty wiring or loose connections
burned out contactor coil
bad fan motor bearings
burned out transformer

blown fuse to outdoor unit
thermostat set too high
burned contactor contact
burned out fan motor

off on high pressure control
off on low pressure control
blown out transformer

blown power fuse

compressor overload open

N
QPDUNN

[y
DONDE

gﬂﬁ 7.28 uanIwataIn1Ty

100 es0202.
45 es0202.
38 es0202.
38 es0202.
36 es0202.
36 es0202.
36 es0202.
38 es0202.
36 esN202.
35 es0202.
35 es0202.
33 es0202.
32 €s0202.
30 es0202.

FTOARINIILATAIWIU




YOUR “yes® ANSWER

unit will not run

thermostat not demanding

outdoor unit will not run

outdoor fan will not start

too much cooling compressor runs continucusly

blown power fuse

blown out transformer
burned out transformer
high suction pressure
blown fuse to outdoor unit

7 7.29 uamﬁﬁmu‘ﬁé‘l'ﬁmu 'yes' fil 'no’
Y

a o (£
NI LATAIUNU
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name(1, "AUTOMOTIVE","TOYOTA", "CORONA 1980-1992","es01")
name(2,"AIR CONDITIONING","CARRIER","TYPE V-191","es02")

name(3, "HEAT PUMP","FORD","C215608","es03")
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type ("AUTOMOTIVE", "TOYOTA", "CORONA 1950-1992")
part(1,"DISK-BRAKE", "es0101™)

part(2,"CLUTCH", "es0102")
part(3,"ENGINE","esQ103")
part(4,"TRANSMISSION","es0104")
part(5,"STEERING AND SUSPENSION","es0Q105")
part (6, "GENERAL","es0106")

FaiuthiAn  type(a,B,0) Lﬁun17uaﬂi1aé1uLﬂ?aaﬁﬂiﬂaﬂizLnnTuuaé
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E uanofieiasruy  F uaaoﬁoéaﬁwﬁﬂuﬁnmaoTNéﬁagaTuixuuﬁ fNALNILTU  part
(1,"DISK-BRAKE","es0101") §1ia1 1 wrnuansin T fud R 1 1aeiedas
$nTnawiiel “DISK-BRAKE® #2321297:1y uar “"es0101” Lﬁu%aﬁwnﬁwiwéﬁtﬁu
ayaT89TUY "DISK-BRAKE"

{ d o [
s fudatudgaa
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"DISK-BRAKE® §favwinluama "es0101" 1N5Lﬁu?aiw5ia§aﬁaenﬂu es0101.FIL
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dafile("es0101.d01'™>
dafile("esQ101.d02")
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Y Cem
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v.d" @1NeITETLATANY aﬁnmdaﬂﬂomwoﬁuae151waLnumaga aa lUa eso1o01.do1

avd ( & v ' o a o w - : { o 4
Uat es0101.do2 ﬁwu1ﬂatnnma§ama et FovaeuliFan 9 %o1ﬂatﬂuia§auas
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ag1e 81131 Janlus eso1o1.02 uwgaz1ﬂﬂeu

rule(i,1,"damaged piston Seal"at19293]sE11]9[75970962;50;659 60+ 4013

rule(2,1,"impropéer brake fluid (boil)",023,L81,[401)
rule(3,1, “restricted hose or 11ne",[4,5],[3],[40,34,35])
rule(4,1,"front end out of alignment",[4,6],[14],660,45,48])
cdﬁd(1,"excessive pedal travel'™)

cond(2,"excessive pedal effort')

cond(3,"brakes heat up during driving and fail to release'")
cond(4,"grabbing or uneveﬁ braking action')

cond(5,"brake roughness or chatter (pedal pulsating)")
cond(g,"noise :-groan or rattle or scraping")

rec(1,"check pistonseal or replace seal")

rec(2,"drain and install correct fluid")

rec(3,"check hoses and lines and correct as necessary'")
rec(4,"check and align front end")

data_file("es0101.d0O1"™)
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Foaeadueleee  rule(aA,B,C,D,E,F) cond(G,H) rec(I,Jd)
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data_file(k) (iniwsBiameasTrunsy Toedl A wamsinfunguinls 8 wanesh
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