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Abstract

Expert System is a computer system that emulates the decision-making ability of a
human expert for solving the special problems that the expert has knowledge or skill. There
are many langugges for building expert system such as LISP or PROLOG. A Tool for this
is CLIPS. CLIPS supports only forward chaining rules. This project is to study
development Maintenance Computer Expert System by CLIPS which solve problems
about monitor, mouse, keyboard, modem, printer, speaker and inner peripheral such as
sound card, display card, RAM, hard disk, floppy disk, CD ROM, case and mainboard

including some problems about Windows 95/98.
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3.1 CLIPS fivorls

cLIps uinseaiie (wol) FawlunsimuiszuudiForsa (expert system) QANAIUT
"‘f u 1@ @ Software Technology Branch (STB), NASA/Lyndon B. Johnson Space Center 121
CLIPS (iud2d8v89 C Language Integrated Production System Tat CLIPS miuayun1sidou
Tal51n 3301 rule-based, object-oriented UAE procedural #9% CLIPS raiuayunTinu
Uy forward chaining rule Taginnig

CLIPS gniadnuiiu tool lumsadrszuudidramgmsizituiignselaldluns
ﬁmuﬁzuu@'ﬁ}mmqathaﬂmﬁ'm AT editor LOZ debugging tool £1131 shelt 1iu
72184 CLIPS n'l%’iumsﬂgmms Inference nien1sidend1921% rule 1a1fiidn s dau
ﬂswnaumaaﬁ’wm CLIPS shell f 3 dau #efl

I factlist ung instance list Us£noudaodoyndiag fl inference szl l114

2. knowledge base 13£n0uR20 rule Tanua

3. inference engine i71fNN1T execution Y04 rule ﬁ’muﬂ

Tsunsufifoudan cLPS 81915 2nou1E70 rule, fact (e object Tagvz il
inference enginetfudaRndu1991 rule 1ﬂua~1f'|a‘lm'ﬁﬂ'zsqn execute sEUABTINYTHIToM
SuTas CLIPS szl data-driven program &9 fact AL object sziffudanszduliitants
.execution 1\ inference engine

#19619984 CLIPS v 1dd19 1 1nn 5@ su Tlsunsuuuy procedural IFUNIN
Pascal, Ada, BASIC, FORTRAN uag C sfufle Tun 1wy procedural A3 execution AWISN
18 Taehideslifoyn (dats) 151 Tun1m1 BASIC ansaviieudads PRINT 242 1insda
liguiludecd data $110 R o2809890 uds1lu cLps §1iludeosi dam e 1411013
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3.2 Fmalfanailesdiuves cLIPS

dieisudg CLIPS 92115109 prompt Fusait
CLIPS>

mnqﬂif srunsofleusidanddy cLPS S Tnuafisausaldfida1aTaons
6T 30n71 topJevel n3B3zAULU YA til01317BIN1508AIN CLIPS ¥in18 Taon1slddads
exit Tnofuniaed]
CLIPS> (exit)

g0 enter sxfanald i1 misRanididanslu cLIps sweglunedy Susiuiudus

exit U7 CLIPS svderndudiudasnys exit fusiind (exiy) sxiiunsllalusunsy LIPS

3.2.1 901119934 (Fact)
o 7S q o . < t
Tunisufiloynr Talsunsy cLips Suiludesdidoyaiiieriinig reasoning Fdoyamar

H 4
A 25 3

fienifofienss (fact) Fulsznouly@ relation name nMAY slot (ﬁ#‘?mvi 03u'l4)
Aret1e1Aun

(node (name root) (type decision) (question "HaaIadeonmuazizsdssuaanananuda
'H?El'lu'?") (yes-node nodel) (no-node node0) (answer nil) (image nil))

Tud28619 daufiil; relation name A9 node MIeBdoves fact H1dmTueda
taUw94 slot 1AILA name, type, question, yes-node, no-node, answer U0 image FaFoumiiou
&1 attribute Ty database ut0q )

fiouezad ™ fact §N1 CLIPS sxdeaiimsfimunguuunves fact dorou sl§de
deftemplate éaﬁ:ﬂuuun‘lﬂﬁ‘f'nuﬁ'qg
(deftemplate <relation name> [<optional-comment>]

<slot-definition> *)

wFoamine * mnetsereiiiuunnndi 1 14 912081 person (510N A IMUA
quiunTael¥ defiemplate ity
(deftemplate node “An example of dcftemplate™
{slot name) (slot type)

(slot question)
(siot yes-node) (slot no-node)

" (slotanswer)  (slot image))
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TunsEidnuuionii singlefield slot iufisudag field sz 1Aiftaniiador minil
ey v & s [ A .
yensdinaen1sunnimitenios 1y multisiot 13y finaododiudu 01514 multisiot iniiou
v o 1 4 a8 as ‘;
fuffuns 14 slot s55uA1 UgduvuA

(multislot <slot-name>)

§ <t

Jo1fi 9934 (fact) 715 relation name 1tazA0148144 deftemplate a19n ailGondn
deftemplate fact Tl doif 09398 nszinnit lidoaadradaed ds defemplate 1575 80371
ordered fact #3155nOUAY multi slot fusiadealumsiuamania §21881984 ordered
fact ﬁ’ 1Aun (number-list 7 9 3 4 20) éiﬁﬂ’)‘mnmﬂlﬁ 8301 (deftemplate number-list (multistot
values))

M3tis-aa Fact

fadafi 9l un1seiin fact €1lalfle assert ;ﬂttuuﬂ1ﬂ~§a1wmﬁ1§qi‘fﬁa
(assert <fact>+)

ddaitensold fact Wanandmidaudil lunsa@eni Faotrents 1demudiail
CLIPS$ (assert (node (name nodel) (type decision) (question "H8A LED AU NYBIIBNIN
aanselim (yes-node node3) (no-node node2) (answer nil) (image nil))
<Fact-0>
CLIPS>

(515019 facts RBUTAITIONIVOA fact fanuueegsed
CLIPS> (facts) ]
£0  (node (name root) (type decision) (question Sanindsonmiasruislssulanan

aauBanTe'l1i?") (ves-node nodel) (no-node node0) (answer nil) (image nil))

f-1  (node (name nodel) (type decision) (question "Ma@@ LED ArudnvessaMmAanie

\hi?") (yes-node node3) (no-node node2) (answer nil) (image nil))

For a total of 2 facts.
CLIPS>

111 “£:0” iU fact identifier fignimualiIas CLIPS udae fact s lidndu Fudn
Zruiasnys £udamudaeRainvaaienn fact index Fu3uein 0 Sndrdanitiildlumaay
fact 80ANINTINS 1111 retract %@ﬁzﬂuuumﬂi’f'muﬁaﬁ
(retract <fact-index>+)

4 v A Y] L] L]
vemnsoldau fact son 1Runnimita aredrns e ldun
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CLIPS> (retract 0)
m'uuﬁ‘lw(hflodifying)uazﬂﬁﬁ1<§1(nuplimﬁng)ﬁmﬁm‘%«
dlu slot vederfesseamnsorinudly14Tas1gd e modity Failgtuvumisld
et
(modify <fact-index> <slot-modifier>+) éﬂﬁ”) slot-modifier fio (<slot-name> <slot-value>)
sndrstudoindatdu sevnldeudionlu Root node 18061
CLIPS> (modify 0
(question “UBNTNIAAININHTOAS ausiledlasdadnenianeinie i)
<Fact-2>
MsTUYeRHe modify Apezyinisay (retract) YoriveTun 112311 (assert) ¥
fovsalmifud a1y & factindex v’h‘lﬂﬂ‘ﬁeqnﬂ%’nﬁu’lnﬂﬁm%’n%’mﬁw?e‘lmh‘r’i
1€ finda daplicate Y MUTUIRITUAY modify U sz livinsauderieeudu Avee
tadertanselmidh luiimieudeiessudunnodi sadunsdaufiudly fedients 19
daif1dus
CLIPS> (duplicate 1 (name node2))
<Fact-2>
CLIPS> (facts)
£0  (node (name root) (type decision) (question nflaaindeenmuasvuavlssulanan
anadan3e'1i77) (yes-node nodel) (no-node node0) (answer nil) (image nil))
£1  (node (name nodel) (type decision} (question "N09A LED A1udvsssenmaanie
‘111'?") (yes-node node3) (no-node node2) (answer nil) (image nil))
£2  (node (name node2) (type decision) (question "na®A LED A1UA1U09DNNAANTD
hi?") (yes-node node3) (no-node node2) (answer nil) (image nil))
For a total of 2 facts.
CLIPS>
13 Watch
Susrdenitilse TomTluns debugeing Tlsunsy Tﬁuﬁgﬂtmmﬁ‘h’s’nuﬁa{‘:
(watch <watch-item>)
‘AIN watch-item wnﬂu‘lﬁ'ﬁa facts, rules, activations, statistics, complication, focus EL

ar ¥ ° o J 1
ol sstrms I nusideidun
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CLIPS> (facts 2 2)
f-2 (node (name node2) (type decision) (question "HaBA LED @ mfhwmﬂﬂn'm Aanse
1ﬁ?") (yés-node node3) (no-node node2) (answer nil) (image nil))

For a total of 1 fact.

CLIPS> (watch facts)

CLIPS> (modify 2 (question wganuaasnie amhidulavielio)

<== {-2 (ncde (name node2) (type decision) (question "¥1®@ LED AIUD1IVDIVNIN
ﬁﬂﬂ?ﬂﬁ?") (yes-node node3) (no-node node2) (answer nil) (image nil))

=> -3 (node (name node2) (type decision) (question "90RIWLLT mm‘wﬁ I ld ﬁ' u
Hﬂ‘s’a'lﬁ?") (yes-node node3) (no-node node2) (answer nil) (image nil))

<Fact-3>

CLIPS>

IS 0eNINY <— ﬁmaniﬁn’mﬁw‘s‘qﬁﬁﬁaqnan (retract) A1 —> uenida
xﬁw?u‘i"'uﬁ'lﬁ'agn'idtﬁ"n'lﬂ (assert) Bodpamsndnaids watch 9219818 unwateh Taodizy
wpums1gensed
(unwatch <watch-item>)

14 CLIPS M3a314 comment aasoriiglasnsldnseamane ; dwthdeanuniu
snlsznsiinassziafio CLIPS Wy case sensitive wneadasnus lugl-@n finaeiu
184 Defiacts

sedumsazaandustanseldnguussderio o3¢ IREA TR R sz Ranidda
assert ﬂmaqﬂ%ﬁu top level éqndwae'ﬁ'mﬁ w‘s‘qma'u"rmmannﬁmuﬂ (initial) NOUNI
Fulilsunsy a8 Taoldde detfacts aelyitifludandrants 14 deffacts Iuns initial
i’ogmaqntjuﬂuuuﬂuﬁw1i'§ﬂﬁaéxlﬁ'1
(deffacts node “Some nodes”

(node (name root) (type decision) (question Hagindeonmuaznulvldssulanan

andm3e1i?") (yes-node nodel) (no-node node) (answer nil) (image nil))

(node (name nodel) (type decision) (question "M01BA LED é'wd'nwawamw kL)

1ﬁ?”) (ves-node-node3) (no-node node2) (answer nil) (image nil))
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(node (name node2) (type answer) (question nil) (yes-node nil) (no-node nil) (answer "1.

asngeuhmedmiudousenmidouinensel 2. aseaeuifinszua i

220 Taadsrelifuseniwnielsir) (image "back_monitor.jpg™)

gmmums”l%ﬂuﬁ"z'imm deffacts D
(deffacts <deffacts name> [<optional comment>]

<facts> *)

Soiftan3elu deffacts 3vgn assert TAe198184 reset Goirdafiozaudarfivssaionua
oonwn fact list ud5e 1ddoiitor3iioglu deffacts Tusziiderfiandalmisunilaiildidun
1 Tnosa Tusia Taos1da reset 573001 initiak-fact Safantnedaineit
CLIPS> (reset)

CLIPS> (facts)

f-0 (initial-fact)

-1 (node (name root) (type decision) (question "lﬂﬂﬂ?ﬂ‘fﬂéﬂ’muﬁzﬂ uqeilszulanan
a’lmﬁ"lﬂ?ﬂm?") (yes-node nodel) (no-node node0) (answer nil) (image nil))

-2 (node (name nodel) (type decision) (question "a8a LED A1ut1UeetoAMAANIo

‘hi?") (yes-node node3) (no-node node2) (answer nil) (image nil))

-3 (node (name node2) (type answer) (question nil) (yes-node nil) (no-node nil) (answer "1.

asavaeuhaedmsudsurenmidauanenie i 2. asasaeudifinszua vl

220 Taaaswlinu senmuselain) (image "back_monitor.jpg"))

For a total of 4 facts.

CLIPS>

3.2.2 Al (Rule)

Tumsie sduiiudesd rule 1oz fact 1 rule nfSoumilousy IF THEN lunn
Ada, C %50 Pascai 1un15i80u rule AA3 19250313 psendocode 1F 801 pseudocode i
3011y execute 1A TuTdsunsuess uAvzgeliFon Tsunsul8adu Aetree o
(5 pseudocode ¥84 rule HifgafumsIimisafadaniudonie’li
IF swadanidsedadany
THEN neufianeslndide

My ed rule ¥ 18 Tae1dnds defrute éaﬁzﬂuuumﬂ%«mﬁqf
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(defrule <rule-name> {<comment>] : Rule Header
<patterns>* :Left-Hand Side(LHS)¥®4 rule
=> ; THEN arrow
<patterns>* ; Right-Hand Side (RHS) Y94 rule (ﬁ‘]u action)

Fre81amyedas rule 7 18970 pseudocode sl
CLIPS> (clear)
CLIPS> (assert (harddisk (sound loud)))
<Fact-0>
CLIPS> (defrule harddisk
(harddisk (sound loud))

(assert (computer (infected yes))))

CLIPS> \
o ° [~ - 5 1

is1dewimsAmunTasaad19eadeifieess harddisk 1oz computer NAoUNA? Tag

14i1dfa deftemplate MiBafanpudn Ad clear Funsdele? cLIps audrdaRunazauAy
¥

ponlHmua9In memory 91nisis1 1ddoiine3a harddisk § sound (1 toud W la!

CLIPS 9in1stil3onfion patter 404 rule Ml fact ing1u fact tist §10 pattern o9

@ o I’l L o ‘ 3 v
rule A5 9L fact URA rule UGN activated oz zQnT11)Ed agenda Fuflufunguues

. .
rule 7 activated 819923130 10if rule U agenda 7114
[ e v y . 3 ' 4
Tudaugaiioves rale szl pattern M9zusn 37 rule 192 action 8619151i® rule gn
2 ' ° Y -
fire &4 fire Sinnu1ed1 CLIPS 18 execute 11503871 (action)¥e1 rule 910 agenda Tag1nd
- ‘ . L] 3 o
Talsunsuezngants execute 1iio il rule o1y agenda iiinliva1s4 rule 1u agenda A2
cLips seiflugimuadn rle Tnumunasezgn fire 1u CLIPS 921309 ule 1u agenda Taold
. . A v IS P \J .. L' Aa . . 1

priority (i} rule s 9zfin151RNA priority 14 uaz rule Nilif1 priority YeqAILQN fire A1

priority ¥4 rule uA A integer M3n11 salience

3.2.3 Agenda Hazn3 Execution

o

o o & £ ¥
Yy cLIpS qunsodu Tusunsudaef 1§ run dedigluupms Idanudei

(run [<limit>])
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g limit fudrufiestinTe 114 timie vaneBedwiau rule gegqadidmuali fire
18 i idn Ilazfo ¥ fire rule Havuau agenda dUMTIR9zUARS rule 715 11 agenda
(5195 RuW agenda H3tuvun1s1§eufie (agends) F20619Tun15 1 F e v0ef1de run unz
agenda Thun
CLIPS> (agenda)
0 hardisk: -0
For a total of 1 activation.
CLIPS>

e 0 1T salience Y9 “harddisk” activation 11a¢ £-0 fIHUA7 fact identifier vo 9D
(719933 (harddisk (sound loud)) 34 match 41 activation 184 salience Amlnfazda 1 o
ueedinfidu 18 aus —10,000 83 10,000
CLIPS> (run)
CLIPS> (facts)
-0 (harddisk {sound loud))
f-1 (computer (infected yes))
For a total of 2 facts.
CLIPS>

wndedredreuy e ‘lffhé'a run 482 91 rule A1 Bsdudouniifes
Wnsiuderiie3s computer (infected yes)) ﬁ'qﬁyu‘j’ammis”uuﬁ'z tﬂ‘é’{'lé’ﬁ'mﬁwn?mﬁu%u
Imisnnita

figda N1 lunsunas s Ues rle uae fact s Mdad1aen uda 519 st
defrules ifiogs1w8e rule i 191 uga T ueuR iy Kist-deftemplates UaE List-deffacts
1$unaes1ode defemplate tazs1030 deffact Ta uﬁzﬂLmun‘uﬂ%nuﬁaﬁmuéﬁn (list-
defrules), (list-deftemplates)itag (list-deffacts) #20619013 19184 list-defrules fdit
CLIPS> (list-defrules)
harddisk
For a total of 1 rule.
CLIPS>
ﬁﬁ}'a"lun'ﬁuﬁmswnzlﬁ YAY DY defrule, defiemplate LLDE deffacts fio ppdefrule,

»
ppdeftemplate U103 ppdeffacts A& AL Tguuunis1Fudsi
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(ppdefrule <defrule-name>)
(ppdeftemplate <deftemplate-name> )
(ppdeffacts <deffacts-name> )
dae1ans 1w ldun
CLIPS> (ppdefrule harddisk )
(defrule MAIN :: harddisk
(harddisk. (sound loud))

(assert (computer (infected yes))))
CLIPS>
fl ’lf% 4 ﬁ 1‘3' lunisau defrule, deftemplate 110 deffacts fio undefrule, undeftemplate
02 undefracts Taefiguuuumsidaugail
(undefrule <defrule-name>)
(undeftemplate <deftemplate-name> )
(undeffacts <deffacts-name>)
mdafintoonuiive (Priatout)
unuieeins lddeess sl rennseldfiuesnmamine Tasldds
printout Taufidasdams 19andsil
CLIPS> (defrule harddisk
(harddisk (sound loud))

(printout t “Your computer is infected” crlf) )
CLIPS> (run)
Your computer is infected
CLIPS>

f28nus “@ Ainmndafida printout 1N 15 V0N CLIPS F192udAINaBEANS
standard output device Y031A303n0uRUABT 54 TnetnAdeniiine udsiennsedelionn
"I device HaBuiy disk tag modem &4 daudnys crif 47970 carriage return/line feed 34

2 v a
ssuen 1 CLIPS Yuvssyialvailyy
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ﬁ'né'r"aﬁ’uﬁnuam?uﬂg%'aya (Loading and Saving)

fda load 14 lumsGungdoyaidn Sovuvunislgeusedd
(load <file-name>) )

A18819m13 1% TAuAN SR (load “Aharddisk.clp”) e lurnansdindeeiinis 1d
path Sadesiinioanuie \ i$rferdoedae udly cLIPS vxdoiundeavane \ifudydnyel
pd1anils futumansld path Sado uFsumFoanus\ frmﬂ%y'aﬁ'qﬁ"aatiw (load
“A:\\usr\\clips\\harddisk.clp”)

F1d save g msviiuiindeya S umunsldudad

(save <filename> )

3.2.4 éraals (Variable) tiaz Wildcard

AauysTu cLps 19lumsdud sudsunseanmane “ mihdasnusievends
dFoydnualfumuiuls TannnindeusedulsIaeandostunialdem dethaauls1d
ufi ?speed, 2name, ?value 138 2color 113 AR5 13873775 bind a9 lun1s 148
151U rute 18un
CLIPS> (clear)
CLIPS>
(defrule ask-decision-node-question

(node (name ?name) \

(type decision)
(question ?question))
=>
(printout t ?question crif))
CLIPS>

(deffact node
(node (name node1) (type decision) (question "Ma®A LED AunnvesenmAanie
‘111'?") (yes-node node3) (no-node node2) (answer nil) (image nil))
(node (name node2) (type answer) ( question nil) (yes-node nil) (no-node nil) (answer "1.
asavaouhine M miudousonmideuinensols 2. asvasuIfinssua vl

220 Taadsis I iuseninude lai) (image "back_monitor.jpg"))
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CLIPS> (reset)

CLIPS> (run)

#aoA LED AHaNvossenmaanse 1a?

CLIPS>

Rule f9g7m508 node 15 slot type (i1 decision tazaz1i1e 11 slot question ldda

115 2question tazimLaAIHAUUNTI9D ATUTAT fact 3077 match F1 rule HA® nodel

W3¢ nodeZ 1 slot type 111U answer Farfid rule SauarAs U slot question Y84 nodel VUMY

90 '

Fact Address

15119 fact address TunsIfsduals deuandwlums i sifustunis1d fact

address 1511497 1061911A1503110 (answer ~yes&~no) A3u11l5 2answer 921 UA 14 field v

U994 fact AUTIABINITAY fact answer"?iﬁﬁ‘lguu'ﬂﬂmﬂ yes410g no (S1ABIUONA address VB

fact fidloan1sa 15114in0emne left amrow “<- Tunslse et fact address (571gA 20819

fiu

CLIPS> (clear)

CLIPS> (defrule bad-answer
?answer <- (answer ~yes&~no)
=
(retract ?answer))

CL1PS> (deffacts answer

(answer yes)
(answer no)
(answer unknow))

CLIPS> (reset)

CLIPS> (run)

CLIPS> (facts)

-0 (answer yes)

f-1 (answer no)

For a total of 2 facts.

CLIPS>
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Wildcard
15114 wildcard lunsaz field s liduSudeelda1ld n1514 wildcard ¥114 Tag

ldindeanue < e 1Ans4 field ﬁguq auuRiusdesmsmnudenitalashiaulein
anavziluriuls 5114 wildcard 204 Aeda0d19
CLIPS> (clear)
CLIPS> (defrule ask-decision-node-question
node <- (current-node ?name)
(node (name ?name)
(type decision)
(question ?question))

(not (answer 7))

" (bind ?*the_question* ?question))
11861471 (578071 answer sefinuiluess it dy fefu rule o2 fire mwnzdeiite
3 afifinves type 114 decision i 01319 wildeard 1y single-field wildcard IW512
(3 0an10 2 nitaRaazuny fled Mosus 1 @aminty Tvra 1Ry 15191914 multifield

A ] H 1 A L L]
wildcard FUNUAG “$2” unUS MY field Ro19finTo laifie 1a lunsaintamaroa

3.2.5 Field Constant
a5 eInTIv answer tnuf 187TiA 102157 18% 13119 yes 15714 not constraint 11
g0 Taoldindeaning - i dadedg
(defrule bad-answer
2answer <- (answer ~yes)
=>
(retract Yanswer))
&3 18091311 answer Il 14TTA1 yes 150 no 13114 or constraint uMudy “I“ Aq
At
(defrule bad-answer
?answer <- (answer yes | no)

=>
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(retract 2answer))

101514 and constraint 15 WNHAILIAS DMLY “&” 151193907 constraint H2BU
Fromimu ﬂuuﬁdmﬁamnﬁnﬁ%maqﬁﬁwnﬁﬁywman%‘aﬁﬁﬂﬁmﬁauﬂs (5119 and
constraint ﬁ’x‘iﬁy
(defrule bad-answer

2answer <- {answer ~yes&~no)
=>

(retract ?answer))

3.2.6 ipamINEMIAGAman;
9 CLIPS nsiougumsssivumsomuis3niadhensedranti1 iy prefix form
U (2 3) Meia 243 5 wsadou 18T top level modsiaee1e
CLIPS> (+22)
4
CLIPS> >

griinaiion wodwssxiisnunatdousduinunadoununnfigavesdaaunlg

AU
Arithmetic Operators | ~ Meaning .
+ UIn
e oy
* fu
/ ns3

A15197 3.1 5 samneneadiaenansn 14y cLips

3.2.7 Function MITNNULNIVEL CLIPS
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Read Function
Expert system $n@e4n13 input 910414 CLIPS §if1ds read 135usenfiduesa fid
read 22 5uA14 1 field a5 e aiay et Fagnus wiodganyel 14 deoten1sinu
T@un
CLIPS> (clear)
CLIPS> (defrule get-answer
=>
(printout t “senmMudasn il Mlidulevieli? ciln
(bind ?response (read))
(assert (answer ?response) ) )
CLIPS> (reset)
CLIPS> (run)
sonmuaaanile nwlidulsnde i
yes
CLIPS> (facts)
-0 (initial-fact)
f-1 (answer yes)
For a total of 2 facts.
CLIPS>

-

#1ds bind Wuddeil 19 luns ldmIFsudauys Tiduuunsidaude
(bind <variable> <value>)
Open Function
Tumainu meniinssumiedisuadIdddeya deusziinssmnSedvudeyn
uvd $utudoaidards open el dfudodon pluvuns o
(open <file-name> <file-ID> [<file-access>])
L LAt T
(open “input.dat” data “r”)
niafde open fausnazvende lndivzila dafiaeuiiy logical name fiD9zUNUEE
dfiszidla dagadudunisueniesdidenduuynu Tasmsiesduarnzuensae

vidvayianisidnelng
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Mode Action
F4
s I
4
ey ey
&6, i 2] 4 £ ve a
r+ ULaIveU
b= [} 3
wg” Weuney

A13197 3.2 Mode n1sviteunsidng Ind

dos e TWduds semnseldiid read Tumsens g1 d&as uadunts e
ae field Inofigiunnnis 19eufie (read [<logical-name>])
Close Function

detinsdalFIMdd i dudesdins Ya v dilferdn 190 5119815 close Taofigal
wwnms 19

(close [file-ID])

Tauft file-ID 1511 Togical name ¥04 IdRADIN1ITa 91ni20d19n13 30 IHE input.dat
S8l file-ID F0 data Sus1BoansTa AT RIS (close data)
Readline Function

14614 input Waussvia fig1unvunis19e1ufle (readline [<logical:name>]) 15111192
BN
CLIPS> (clear)
CLIPS> (defrule get-answer
=

(printout t “S1AAdANBIAIAALNABEN 37 crlf)

(bind ?response (readline))

(assert (answer ?response)))
CLIPS> (reset)
CLIPS> (run)
gisafaniomsialnAsdials?

(Hoaae 91udn Trlda
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CLIPS> (facts)
-0 (initial-fact)
£1  (answer “tFeeas o1 1f1e”)
For a total of 2 facts.
lugeend “dosss 61mdh Téhe” gnldasly single field Fanmeweeninudane
Lingaaisdenazanaeonu ety 119818 explodes lumsfusiadsdanilauda
asznoilu multifield value
CLIPS> (clear)
CLIPS> (defrule get-answer
-
(printout t “g15AnaneIMsAnlnAe1e1s?” orf)
(bind ?7response (explode$ (readline)))
(assert (answer ?response) ) )
CLIPS> (reset)
CLIPS> (run)
ssaRanienshnlnAediels?
i#oads s1udn Tfe
CLIPS> (facts)
-0 (initial-fact)
£1  (user's-name (R8382 814 rf19)

For a total of 2 facts.

3.3 ssuug A NN](Knowledge Base System)
3.3.1 Knowledge Representation
Py
TuTasen133115114 Rule-based System Tun1siaasn1mf(knowledge representation)
t 4 v v
FEmstiduisni¥iuanalumsadrssuudFoineg Tndouluziuuuvues IF-THEN rules
P @ a .. a kA
Fan@ 1 un15135u conditior: statement TumsouTysunsun ¥ UG
naEuiifim1ives Rule
® Name of the rule — %0904 rule

® Premise — (iudIudon'ly w3ee19i58n71021 Lefi-Hand Side (LHS)
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® Conclusion - fudauvesdongilues rule viviFoniuiiu Right-Hand Side RHS) Tng
feayves rule nitoradiuidonluvesdn rule nited 14

® Note— Hudrueiunadiniy (comment)

® Reference — 819547 rule Soti1on' vy 7 pattern fiasarf fact laths

® Confidence Factor - o1 CF iilusii1$ananniuleves e iinangadecus
sntleoinls 9 0-10, 0-100 viee T 0 Fu 100% Tunsdifidineudiuls uaz'll
1%

® Priority — rule M111#i1 priority 41T gauazia1 cost esdiga aziflu rue figniilal
iU

® Cost—Hualdssved ule

® Chaining preference — (v forward chaining %38 backward chaining

® Status — AIARIUSYDY rule

Forward Chaining (!a2 Backward Chaining

Forward chaining 5un 15919 un inara laos nendeifiveds (facy T gfeomyy

4
(conclusion) 3% Backward chaining 1111713 reasoning Tnon1sasfeaginoaunignudm

v 4 v »
MildeieSalanassduderghiuths uasiiteulves lsthefideuiiuess

AITNUNY NITATIVADY MIAIVRY 137198 -
s nideu'lylgdoagy vindeagyluglouly
Data-driven, top-down reasoning Goal-driven, bottom-up reasoning

e T dramtuivonn solution 91nde:fie | Mamdsunduiionifemesssimivayu

vianiieg auuAgIY

P
7115799 4.1 1T ouIReY Forward chaining 182 backward chaining

3.3.2 Inference 1138 Reasoning
1 4
Inference 138 reasoning unismdeagyl $asmdeasy/1dvnawis lulasamstl
(5114738 n13a319 Decision Tree ifot20lun1smdioagal decision tree H1FiHu1lszian Binary

Tree fi Elﬁ‘]u tree N3} child node e 2 node
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L 4 .
Wngindsouazintasudavtelsi 2

W o b

v - i > - o
waem LED drudrasasisvidals ? nuuf - Wnsdndaauazinies
saninugmanuasguteli 2 maud -araadausieeesasdndeusviell

zﬂ‘ﬁ 4.1 #79814 Decision Tree Uszinn Binary Tree

Py fu Decision tree ficroewiia vilausn Jynidesiisnaufineyly
vouwadrfia iy Jymioafuminiensiiesolsn msizaziiu decision tree el
funusaatianm vienuumy osnndneudedindon 3oy

Decision Tree /320911496 Node ta¢ Branch t#ia2 node inudinsis1u tree 9019
(i1 decision node 130 answer node #3M branch M3sAMTHUMUA I RAABR UTEN I
node 67U node fiagunga il parent (3801 root dau node feogdreqalaifi child Funh leave
ain1dunu solution v8ailayv

dleveurvaveailyminredu Decision tree AdeaiinsiFouidie SEmsdrwqfelig
- Wimuasiow Iniuozdimeudly dremszunu decision node BUMABLILUNY answer
node waﬁmmfu 9

Tun15r319 Rule-base decision tree 1189971 tree é’{mﬁmn’%‘uui’%’gmmmuﬂiwﬁnz
(1N decision tree 28 fact A1PAT rule 312 fact Az onAouutlacidirend dnfuusias
node SN Fact MT1ai A1 node TSI decision A answer node Fatfu template 31#0q
e Myad e rule fad 1910 Tivda i initialize 36 load fact ¥ luneuusn Fnsfmua
node 910 root tiievi191de 10 node e giiuszindou aauiniy wee ud2fT rute
fmua 19 node asid oo $ilegtiuiiu decision node fivzamfnmglé uga3u
fmon TiFooq ot answer node Sauanawadng1#414 uoxdl rute Tumsowérigandehi
S lidmsuitedenandiuguls fsr0miguls fudmevuazfinandldudadre

¥4 ' .
fact(node) yulniilu decision tree
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3.3.3 Knowledge Acquisition
Knowledge Acquisition ma1e8enszuaunisiiie I 1&udwnnuivesdidvang
nszmumsﬁyﬁaé 2 dszian
1. Manuat ShidEnstharmdinundiFeang Tasass Wy msdunmeinienisduah
#5191
2. Automated 5un1519doyatrg1u history record uﬁ'av'hmsmmmﬁ'(lmowledge)ﬁﬁ
8¢ 14 record manfuieadn decision tree §uNMTBE8AT rule induction
luTasensf 157 Knowledge Acquisition i Tagnsfunimaandanndy lods
Aoadfestuniomoniiauneinonssounsuiinnesuy intemet Tasdan g 1§isnmdn
T ludwfidunmsomneuilgmeasufanes fiwuiiuise $1(Frequency Ask Question 38
FAQ) s'ms'mﬁmm‘lﬁ'umﬁqﬂuﬁ";mmuaﬂﬂszmmeﬁmminﬂummuﬁzﬁ"mﬁuqﬂﬂsﬂf
larhe mmfudaBuada decision tree 114711137190 rule induction
Sunsuluasi Knowledge Acquisition
® AmuavsuvaAYedilymi (Problem Domain)
® 11135a5 1 Knowledge Base

® yATPLLATINTG Debugging A2 Knowledge Base a4

3.4 Sumeumaviannszuy _

Tudunsumsiannszuy 5714 Expert System Shell fi® CLIPS 1a#14 Visual Basic
6.0 131 user interface N3 92711} VB (Visual Basic) e 18y cLps $uiludeald ocx
it ’m'ﬁ afie CLIPS OCX 1ag download 910 http://ourworld.compuserve.com/homepages/olsont/
I install aanIoudodeu Tnointoeitoz1damniudesdi 11 sunsy Visual Basic version 6.0
Ay

Wddaudifioadosdunisiieuves cLIPS i IMdudnnilsdaie Main.cLP Sufiy
IHERTow Tas CLIPS sx@ousrdauas rule #i16unsvien du text file adrnits Tages
(Ao text file Faiiana DAT FuwBnmremnieldlunsiy fact Fanua Tassumna
Uszinnvestlym sy Wiy fac dmuudTgmeenmidadedn Monitor DAT Tay fact
fgnifuTuusaz IndH szumu decision tree Tumsudtlymveusiazqunsahiiues
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3.4.1 Fact
Tunsaz IMdana DAT sz fact nFeunudasisos node 1u decision tree 19113 #e

L 4
& v o

s muadeves fact mamfu “node” Tauu fact node Snaimuiiadad]
® Name LINUFBYDY node 19U root, nodel 13 node2
® Type tnu¥iiAav84 node Taolu decision tree 921 node 2 ¥1iAA® decision node 1AL
answer node
® Question INUAINMYBS decision node Tt 1u answer node axiiauiiu nil n5oA131e
® Yes-node N384 child node nedhoaiiosneufiels) 1u answer node sxiiA iy nil
® No-node {iN138Y84 child node N19¥21(fioAwevfe 13i1%) 11 answer node vz iy
nil H50A1I1
® Answer UINURIABUYDY answer node 1aglu decision node sz ifimiiu nil
® Image unuielWdslnmisznoy
ABH 1T
(node (name root) (type decision) (question "fﬁm?wmmzm?mﬁ]mxﬁw‘%‘a"lu'?")
(yes-node node0) (no-node node1) (answer nil) (image nil))
(node (name node0) (type decision) (question "Y09A LED é’mthwawaﬁan‘%‘a"lﬁ?")
(yes-node node2) (no-node node3) (answer nil) (image nil))
(node (name nodel) (type answer) (question nil) (yes-node nil) (no-node nil)

(answer “YiN1siaeIndesuazinIeude”) (image “Monitorl JPG?))

3.4.2 Rule
Rule fiduflusonsiens 113 W Main.cLp 1Rus rate Aol
® Initialize Hoduine TilsunsuezGufl rle oy M139191U Y03 rule 1AD &1 node
Yeg:Tu 13119 root A9211015 load fact 910 Idda .DAT 191¢ working memory unz
fmualialu fact current-node 15 root (3114 d e Tl lums s initial rute
(defrule initialize

(not (node (name root)))

(load-facts ?*the_file*)

(assert (current-node root)))
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® Ask-decision-node-question N115911914v84 rule ﬁ’ﬁ o #1114 current-node 144 decision node
unzlu fact answer Taififireguds I lddomasludauls global fi%e the_question Lo
VB st Wuaasheuniiee 51l4ideadae e foil
(defrule ask-decision-node-question
7node <- (curtent-node 7name)
(node (name ?name)
(type decision)
(question ?question))
(not (answer ?))
=>
(bind 7*the_question* ?question))
® Bad-answer (i rule 185 rdnonu09 user Aidaan 14 18nTe'lai Susnmiionn yes
(a2 no sehmsauslu fact answer e 1l as Tl ln Hdrdeadha mie §ai
(defrule bad-answer
fanswer <- (answer ~yes&~no)
=
(retract 7answer))
® Proceed-to-yes-branch (193910 Tn39er3 19084 decision tree 711915y binary tree (i8R0 Y
19 ez1fou current-node 1184 yes-node 713911471 ¥4 rule f:ﬁnﬁ't current-node 1§ 1
decision node unzfmeudidanniiy yes uda 19 lda I current-node 1o node 1 siot
yes-node Taefldrdslumsadas rule §ai
{defrule proceed-to-yes-branch
- ode <~ (current-node 7name)
(node (name ?name)
(type decision)
(yes-node ?yes-branch))

Zanswer <- (answer yes)

{retract 7node ?answer)

(assert (current-node ?yes-branch)))
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® Proceed-to-no-branch 115919711 U proceed-to-yes-branch uAunu A vz ld 11y
current-node lﬁuéﬂ node 14 slot yes-node 111114 no-node unu
(defrule proceed-to-no-branch
7node <- (current-node 7name)
(node (name ?name)
(type decision)
(no-node ?no-branch))

?answer <- (answer no)

(retract Tnode ?answer)
(assert (current-node ?no-branch)))
® Display-answer-and-pieture ni1¥iniseundniedssidmeuasgUnmndiunadng
Wiy user Taomsneussdelifiulu buttfer A3enda wdialog 1ol vB 1 lalunasna
#e 1] uaziiade Idzalnm ity 131uiaudls global Aise the picture 19 VB ausaiy
ﬁ’mﬂsﬁ'ﬁ'lﬂm'lﬂﬁ'zﬂmwﬁmmﬂmna'lﬁ TaufifenTvnsenidle curent-node 404
ﬁﬂiﬁﬂlﬂu answer node it lifisn v fact answer
(defrule display-answer-and-picture
?node <- (current-node ?name)
(node (name ?name) (type answer) (answer ?value) (image ?pic))

(not (answer ?))

{printout wdialog ?value crlf)
(bind ?*rep_flag* no)
(bind ?*the_picture* ?pic))
® Answer-node-guess-is-correct 113911911 61 current-node NyRiAE answer node LB fact
answer Sty yes uazfin1sld fact $01 try-again i wid sz sauaily current-
node LIDT answer
(defrule answer-node-guess-is-correct
?node <- (current-node ?name;)

{node (name ?name) (type answer))
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(try-again)

7answer <- (answer yes)

(retract 7node ?answer))
® Answer-node-guess-is-incorrect Juns fifinadnin 18 lignAes szdnis lda lminely
knowledge base 113 %1918 current-node 11U answer node 192 answer 111 no ttaz M3
14 fact i';a:h incorrect-answer 1187 92117115 1711 node i']wﬁum“lu fact replace-answer-
node (oA 13 1874 decision A answer node Sulwi fndaada rale Rafl
(defrule answer-node-guess-is-incorrect
?node <- (current-node ?name)
(node (name ?name) (type answer))
?phase <- (incorrect-answer)

?answer <- (answer no)

(assert (replace-answer-node ?name))
(bind ?*needInput* 7name)
(retract ?phase 2node ?answer))
® One-more-time NN ITURBSAMUARIY current-node 1514 root BT HAUN 13
enmisnads 150151 fact try-again tiag Lilia1lu fact answer
(defrule one-more-time
?phase <- (try-again)

{not (answer 7))

(retract ?phase)
(assert (current-node root)))
® No-more 'lumﬁﬁéuqamiﬁmu 927101319 fact not-try-again 13 meziuiindoya
fact Tu working memory 1u1:mztfu(riau§uqnmsﬁum)m‘lu'lﬂf'{ ona .DAT
(defrule no-more
“?phase <- (not-try-again)

=2
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(retract ?phase)
(save-facts ?*tlie_ﬁle* local node))
® Replace-answer-node Tunsifdesmsnasudimounionadng Tag user msvhaufiof
3insld fact replace-answer-node rwwda ﬂzlﬂ%ﬂu node ﬁ’:u(lﬁ m*i‘l Y answer node)li‘]‘u
decision node ttaz 1@ slot question Sugromfidanen user (iun1e vB) wazalu
slot answer 02 image (fus1319 TAvezad1s node T¥13i3448 2 node (514 yes-node 118 no-
node Tatidmey Irisiuazde Indgunmins#i 1431910 user Tnalu slot answer unz
image Y904 yes-node tagifmsutazgnmin1lyldasiu no-node fisdelunsad
rule ﬁdﬁ’
(defrule replace-answer-node
?phase <- (replace-answer-node ?name)
?data <- (node (name ?name)
(type answer)
{answer ?value)

(image ?pic))

(retract ?7phase)
(bind Inew-remedy ?*new_remedy*)
(bind ?question ?*new_question*)
(bind ?new-pic ?*new_picture*)
(bind ?newnodel (gensym*))
(bind 7newnode2 (gensym*))
(modify ?data (type decision)
(question ?question)
(yes-nodc ?newnodel)
(no-node ?newnode2)
(answer nil)
(image nil))
(assert (node (name ?newnodel)

(type answer)
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(answer new-remedy)
(image Inew-pic)))
(assert (node (name 2newnode2)
(type answer)
(answer ?value)
(image ?pic)))
(bind ?*rep_flag* yes))

3.4.3 mawaanlysunsaae Microsoft Visual Basic 6.0 léhnusuiu CLIPS
TumsWannlylsunsaTael¥ Microsoft Visual Basic 6.0 iamsuiu 1dfu CLIPS §1

(fudeail ActiveX Control #auilsfie CLIPS OCX Ssauisom download 1490 website Y09

Tt download 1Wd%e CLIPSOCX.EXE 11

install aunsoudenou devins install 1391921510 control #almiv toolbar tiudle
CLIPS ActiveX Control msi3on 1 mfiftoaunidion control ai Talutz1uns form ves VB
(Visual Basic) Wh'lfu ﬁn”m‘liﬂﬁ unld Classes, Methods 10 Propcrties 494 control 9‘1’15‘15 %
a5 14 control FailTisunzBunetiu CLIPS ActiveX Help #393gn install umionsius Tng
sznadruilu shorteut 8¢ 111uY Program 499 Windows uTnsemsiiee 14 Methods fidfy
w2 Thun
Clear Method
® BOOL Clear()
e %13 un CLIPS Environment Tnsvzaunnfidalu Workspace oon milousds Clear
Tu CLIPS 1o
Reset Method
® VOID Reset()
® 14 reset CLIPS Environment
Run Method
® ] ONG Run(LONG activations)
® 14/ Execute CLIPS Environment Tuilogiiu Taots 501 parameter ifiu LONG Samng
Sa$1mu activation ez iiram §rfie1iiu ~1 n1391 activation sz rule Tu
ageﬁda uATY 1AY method f:'i)z retarn 1 LONG (§u§ 112904 activation Aivd15e
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AssertString Method
® BOOL AssertString(String theFact)
© 13iftu Fact nalu CLIPS Fact-list Taue string fide 1ozuny Fact aethagu drdas
“(example (x 5) (y red) (z 1.5 b))” 9zMu168an15931 fact #6 example Taodl 3 slot 14
Ue x, y U0 z 10 method 95 return #1 TRUE $hdi$ounzs FALSE $hlidude
GetDefglobalString Method
® String GetDefglobalString(String defglobalName)
o 3y String ftilu defglobat v3eAau 51V global 11t CLIPS Ta69¢ return 61 string
voeAauly defglobal M3ee1uiiu NULL dildeRanan
Load Method
© BOOL Load(String FileName)
e 14 Load fdasmn Indmindefidald (91 Load(“Main.CLP”) 93fui1 TRUE f1d 1S e
tiazsi1 FALSE Sifianaia
DoCLIPSCommand Method
® BOOL DoCLIPSCommand(String theCommand)
" @ 14 Execute firdaves cLIPS Tasfigtluuusideniudicen string 19111 dredru5u
DoCLIPSCommand(“(bind 2*x* 5)") Mt ¥rf 14 bind e auLys defelobal x 1
Sl 5 Tao method TiezAvsh TRUE §1d1i3s FALSE dhianma
mMIuaaann13ily Form Y94 VB

fowfuanuszuufidoase 1en Slot Question Y84 Decision Node H3® node i
£ Slot Type 1¥11 Decision 1o AT fact e it text file 35ua1 Sarfiu lunwana
DAT Taolu'Wg Main.CLP 9ziin131lszniadantls defelobal 7148 the_question i 141fi e
string foiterimuaasly form ved VB

Tunyinem diedusuTusunsy ¥ Current Node 1u Decision Tree 154 Decision
Node 9101§) ask-decisicn-node-question 9211171970 Slot Question Y8 Current Node T4
@3u115 the_question #1lu VB 9219M1d 1 GetDefglobalString asdowiiudiyludauls
string ManiiaAedauls Question esenimitluaasun form Taef code Fetadadl
Dim Question as String '

Question = CLIPS.GetDefglobalString("the_question")
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Taof CLIPS umu CLIPS ActiveX Control fignutlzuunesu f 1718 udauls
Question 3¥AAIA38IMN1E Double Quote (<) 11478 wswasiunsiedusil1#mse
231800 function AAASeemnuiisenidorou Fed1ves function el
Private Function CutDoubleQuote(ByVal Tmp As String) As String
Dim Fact As String
Dim start, pos As Long

If Tmp <> "" Then
start =2
pos = InStr(start, Tmp, """, vbTextCompare)
CutDoubleQuote = Mid(Tmp, start, pos - start)
End If
End Function
msuaasfineurazglmw

Lﬁ@ﬂ’liﬁ“‘mm&ﬁ’mﬁlﬂu Leaf 983 Decision Tree szl Answer Node ﬁ'uﬁ 09
Fudauiidusnerrionainivesszunieuaas¥iunfld Answer Node 92l Slot Type
Sy Answer uazfianlu Siot Answer ufmeufisndosnts unzﬁzﬂﬂsznanﬁqmﬁn'mu
Slot Image #20 ¥IAng display-answer-and-picture fiweuszgniiu1ilu bufer Famidede
wdialog un#e Idgnmesgmiu 13 ludaunls defelobal fi%e the_picture

TumsBendeiy wdialog 15714 Object Wanifafise CLIPSRouter i code &ait
Dim Mydata as New CLIPSRouter
Dim Temp, Tmp as String
‘Display Result
While Not Mydata.EOF

Temp = Temp + Mydata.Value
Mydata.MoveNext '
Wend
Mydata. Empty
If Temp <> "" Then
'Display Images
Tmp = CLIPS.GetDefglobalString("the_picture")



On Error Resume Next

Imagel Picture = LoadPicture(App.Path + "\Images\" + CutDoubleQuote(Tmp))
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A - lo’: (K] - 3
o ShunFesnouiiunoiAuaiu Pentium 100 Y1l
T ° z A < - U] o. ﬂ' 9 °
® MiluAUTARAM) 32 MB Wui lu Hard disk iM99861981 30 MB e Titnisviau
Tidunu@uiavedlysunsy dseanm 1-2 MB)
® szuuliiAn1s Windows 9x, Windows 2000, Windows ME
f 4
o Aadallsunsy Microsoft Visual Basic 139591 6.0

e W4 CLIPSOCX.EXE

43 m3Ane CLIPS OCX

CLIPS OCX i3 ActiveX Control #2138 Microsoft Visual Basic 110 l3ifin #a
ocx i1y T sunsues hiarsafiianld 33n15Aada 1 double click #
CLIPSOCX.EXE 14 Windows Explorer ﬁzl‘ﬁ"ldﬂﬂ"l%Elﬂ’liﬁﬁ?fﬂﬂiuﬂiu ¥nat next 11l
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_ Z .
Program Menu 921 shortcut 494 CLIPS ActiveX Control 41 uaasAaaaassseuios Tay

11 shortcut ¥8 CLIPSActiveX Help ﬁ‘lurjﬁami 14 cLIpPS oCcx
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o wthoewdn (Main Menu) Suniiveusniffedudhg Tsunsy fitfuldidendweidg
4 o ¢ A A ' ¢ & -
msaovilamifsaiuglnssitszianla diodonnatuyesginsainiladangims
" ] v
Fantheeioowianidiwedyvvesdldinsafugunsaliug wu donnaillud

e fazlugniheodiedoilymidd lasrl udu

o ifuesnanlisunu denatjueziimseensin TlsunsuszuudiseIny

71/ 5.1 nafrvendn(Main Menu)

t 4
e wrhoefmaKQuestion Form) iuminemaaumdnvesszuy wieetiszomd
onng14 Taviidmoulidente 19 uns hild fldrzneudomliifos sunsevis
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T Tunsdifsyuunaamadng i ligndeane limunz ey u‘j’mﬁ'ﬁﬂﬁ'ﬁlm‘i’izuu
wIlddmeulmi deldztlsznou(lasii IMdzihlsznouyngilezegsanduly
directory #® Images) uazfonnitesuunmaudln deneuile” Lﬂanﬂﬂumnm
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