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JlabopaTopHas padota Nel: U3yyeHue
OCHOBHbIX BO3MO>XHOCTEN U 0a30BbIX KOMAHA,
cpeanbl CLIPS

LLenb paboThl

/A3y4yeHne 0CHOBHbIX BO3MOXHOCTEN 1 6a30BbIX KOMaHA cpeAbl MPOAYKLMOHHOI0 MPorpaMMmMpoBaHuns
CLIPS 1 ocBoeHmne cnocobos pa3paboTKy 3KCNEPTHOM CUCTEMBI.

OCHOBHble TeopeTU4YecKue NoJIoOXKeHus

Cpepna CLIPS (C Language Integrated Production System) npefHa3HavyeHa A5 NOCTPOEHUS
aKcnepTHbIX cnctem (3C). OHa noafepXXmMBaeT TPU OCHOBHbIX cnocoba NpeacTaBNeHNs 3HAHWIA:

* NPOAYKUMNOHHbIE NpaBuaa ANs NpeacTaBNeHNs 3BPUCTUYECKUX, OCHOBAHHbIX Ha OMbITE 3HAHWIA;
e (hyHKUMM ANs NpeacTaBieHns NPoLenypHbIX 3HAHWI;
¢ 06bEKTHO-OPUEHTMPOBAHHOE NPOrPaMMUPOBAHNE.,

Cpepa 3arpy»aeTcs 3anyckoM anna clipswin.exe. Ha3Ha4yeHne OCHOBHbIX MYHKTOB MEHIO OKOHHOI0O
NHTepgenca (Bepcus 6.3), MCNOb3yeMbIX MPU BbIMOJHEHUN OAHHOIO LKA fnabopaTopHbIx paboT
npencTasaeHo B Tabanue Huxe.

MyHKT MopnyHKT |«FopAYMe» KnaBuLUMU Ha3HayeHue KOMaHpAbl
New ~N Bbi30B pefakTopa
File Load ~L 3arpyska KOHCTPYKUWA U3 danna
Load Batch - icnonHeHne nakeTHoro anna
Reset ~E NHnumnanmnsaums KOHCTPYKLNN
Execution Run ~“R 3anyck MJ1B
Step ~T BbinonHeHWe o4HOro Wara BbiBOAa
Window Facts Window - AKTMBaLUMA OKHa CNuCKa paKToB
Agenda Window - AKTMBaLMS OKHa areHAbl

Insa copoca cpeabl CLIPS B MCX0AHOE COCTOSAHME UCMOb3YeTCst KoMaHaa (clear) waw
COOTBETCTBYOLLUIA NYHKT MeHto Execution.

MpeactaBneHne 6a30Bbix TUNOB AaHHbIX. B CLIPS nogaep)XmnBatoTCsa BOCEMb NPOCTENLLMX TUMOB
JaHHbIX Lenble Yucna (integer), yncna ¢ nnasatowen 3anaton (float), cumBonbHbIN (symbol),
CTpoKoBbIA (string), BHewHW agpec (external-address), agpec hakta (fact-address),
nms aksemnnsapa (instance-name) n agpec ak3emnngpa (instance-address).

anMepr 3annCcu YNCNOoBbLIX TUMOB NPMBEAEHbl HNXE!:

e llenoe: 237, 15, +12, -32.
e C nnaBatowe 3anatovi: 237e3, 15.09, +12.0, -32.3e-7.
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CumBonbHbivi Ty B CLIPS - niobas nocnenoBaTesIbHOCTb CUMBOJIOB, HA4YMHAKOLLAACS C
oTobparkaemoro ASCll-cnmBona 1 NPOA0J/IKALWANACS A0 orpaHnymTens. OrpaHn4YnTeNneM SBNSETCS
nobon HeoTobpakaembln ASCII-cumson (npoben, Tabynaumsa, BoO3BpaT KapeTKn, NepeBos CTPOKN),
KaBbl4Ka, OTKpbIBalOLLLAA 1 3aKpbiBatoLwas ckobku, amnepcaHg (&), BepTukanbHasa vepTa (]), 3HaK
«MeHbLe» (<) u Tunbaa (~).

CTPOKOBBIV TUM - MHOXECTBO 0TOOPaXKaeMblX CUMBOJIOB, 3aK/IOYEHHbIX B KaBblYKW. Hanpumep:
“abcd”, “fgs_ 85", “foo#”, “13485*a".

JIpyrve Tunbl B 4aHHON paboTe He MCMob3yTCS.

MpeacTtasneHne pakTos n pabota ¢ HUMKU. DaKTbl ABAAIOTCA OAHOMN U3 OCHOBHbIX (hOpM
npenctasneHns nHgopmauymnm B CLIPS-cuctemMax n MCNob3yTCa NpaBuaamMmn ans BbiBO4a HOBbIX
thakToB M3 MMetowmxcs. Bce Tekywme akTol B CLIPS nomewatoTcsa B cnncok akTos (fact-1list).

Mo hopmaTy npenctasneHuns B CLIPS BbiaensoT ABa TUNa MaKTOB: yriopsag04YEeHHbIE N
Heyrnopsao4yeHHble. B naHHoON paboTe paccMaTpMBaOTCA TONbKO YNOpPAO0YEHHbIE (PaKTbl.
YrnopsaaoyeHHbIV hakT COCTOUT U3 3aKJIIOHEHHON B CKOBKM MoCnenoBaTeIbHOCT 04HOIro nam bonee
nosewn, pasgeneHHbix npobenamu. Mons B Heynopsago4eHHOM hakTe MoryT BbiTb tobbIMK
NPOCTENLLMMM TUMAMUN JaHHbIX (3@ MCKOYEHMEM NEePBOro Nos, KOTOPoe A0JHKHO BbiTb
CMMBOJIbHOIO TMNa). [epBoe noJse yrnopsaao4eHHoro hakTa cneunduumnpyeT oTHOLWLEHME, KOTOpoe
NPYMeHAeTCs K OCTajibHbIM NMoJsiaM pakTa. Hanpumep:

(BbicoTa 100);

(BKNKOYEH HACOC);

e (ctyneHT Cugopos_Cepreit);
(
(

0OHOKYpPCHMKKN MBaHOoB MeTpos Cnaopos);
oTeu VBaH lMeTp).

B nocnegHem nprMepe OTHOLLEHUE SBASETCS, HEKOMMYTATUBHbLIM, MO3TOMY HEOOX0AMMO
onpeaennTb NOPSAOK apryMeHToB, Hanpumep «MBaH sBnseTca oTuom MeTpa».

Ona paboThl ¢ hakTaMy NCNONb3YIOTCA Caenywmne KoMaHabl: assert - nobasnset MakT B PakT-
cnncok; retract - ynanaet akT n3 cnucka; modify - moanduumpyet cnucok; duplicate -
nybnupyeTt hakT. Hanpumep KoMaHAaa

(assert (length 150) (width 15) (weight "big"))

nobaBnseT B CNUCOK (hakTOB TPW (haKTa, KaXKablA N3 KOTOPLIX COCTOWUT M3 ABYX MOEN.

3TN KOMaHbl MOTYT UCMOJIb30BaTbCS B peXMMe B3aUMOLENCTBUSA C NOJb30BaTENEM UAN NpU
BbINosIHeHUW CLIPS-nporpamMmbl. HekoTopble KOMaHbl, Takue Kak retract, modify n duplicate,
TpebyloT, 4Tobbl hakTbl ObIIM MAEHTUPULMPOBaHLI. N 3TON Lenn ncnonb3yetcs nmbo nHaekc
thakTa (fact-index), nmbo agpec akTa (fact-address). NHAeKC (haKTa - YHUKAJIbHBIN
LLe/IOYUCTIEHHBIN NHAEKC, NPUMNUCbIBaEMbIA (PaKTy BCAKMIN pa3, Koraa akT gobasnsercs (nau
mMoanduumpyetcs). HOeKC aKTbl HAYMHAKOTCA C HYS U UHKPEMEHTUPYIOTCA MPU KaXKA0M HOBOM
NN n3MeHeHHOM (pakTe. oeHTugukaTop pakta (fact identifier) npeactasnset cobon
KpaTKyto HoTaumio ansa otobpaxeHus gakta. OH cocTouT U3 cumaosia “f”, 3a KOTOpbIM Yepes Tupe
cnepyet uHAekc akTa. Hanpumep, f-10 ccbinaeTcs Ha akT ¢ mHAekcom 10.

0Na 3a4aHnA NCXOLHOr0 MHOXECTBa (haKTOB MCMNOJSb3yeTcsa KOHCTpyKuunsa deffacts, co cnegyrowmm
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CUHTAKCUCOM:
(deffacts <uma_rpynnsl_akToB> ["<KOMMeHTapun>"] <akTt>*)

roe <ums_rpynnbl_(hakToB> - MAEHTUPUKATOP CUMBOJILHOIO TWUMA; <KOMMEHTapumn> -
HeobsA3aTeNbHOE NoJie KOMMeHTapus; <akT>* - Npon3BoSbHaA NOCJeA0BaTENbHOCTL (PaKTOB,
3aMMCaHHbIX Yepes pasfenmTenb.

Mpumep ncnosb3oBaHUsa KOHCTpyKuum deffacts:

(deffacts startup "Refrigerator Status”
(refrigerator light on)
(refrigerator door open))

®aKkTbl, onpefeneHHble KOHCTpYKumen deffacts nobaBnsaTCa B CNMCOK PaKTOB BCAKUIN pa3 npu
BbIMOJIHEHUM KOMaHAbl reset.

Ona 3apaHng npasBn NCNOJIb3YETCA KOHCTPYKLUNA defrule co cnenyrowiiM CMHTaKCNCOM:

(defrule <ums_npasuna> ["<KoMMeHTapun>"]
[<0bbsBNEHME>]
<YCJIOBHbI 31eMeHT>* ; JlIeBas 4aCTb NpaBuia (aHTeLedeHT)
=>
<peuncteue>*) ; [paBas 4acTb NpaBmnsa (KOHCEKBEHT)

roe <ums_npasuna> - MAEHTU(MUKATOP CUMBOIBHOIO TWUMA, YHUKAJIbHbIA AN AaHHOW rpynnbl
npaBun; <KOMMeHTapun> - Heobsa3aTeNlbHOE N0JIe KOMMEHTAPUS; <YCJIOBHbIA 31EMEHT>* -
Npon3BOJibHasA NOC/eA0BaTENIbHOCTb YC/IOBHbIX 3/1IEMEHTOB; <AeNCTBME>* - MPOU3BOJIbHAS
nocsiegoBaTeNIbHOCTb AENCTBUN.

Mpumep 3afaHnAa npasuia:

(defrule R1 "Mpwumep 3afaHnsa npasuia”
(days 2)
(works 100)
=>
(printout t crlf "CeobogHoro BpemeHu HeT" crlf)
(assert (freetime "no")))

[laHHOe NpaBWIO COO4EPXMT B IEBON YaCTWN [Ba YC/IOBHbIX 3/IeMeHTa (ynopaao4yeHHbIX hakTa), a B
npaBow - KomaHay printout BbiBoAa cooblueHns n kKomaHay assert gobasneHus HoBoro akTta. B
KomaHZe printout: t - napameTp onpefensaoLWmMin CTaHAAPTHLIN PEXUM BbIBOAA, a - Crlf cumBon
BO3BpaTa Kypcopa v nepeBofa ero Ha HOBYIO CTPOKY.

MocTaHOBKa 3apayu

N3y4yeHne 6a30BbIX KOMaHA 1 KOHCTPYKUui CLIPS ocywecTBnseTcs NoCpeacTBOM UCMO0JIb30BaHNUSA B
cpene CLIPS komaHp clear, reset, deffacts, defrule c nowaroson akTnsm3aumnen npasun.
[leMoHcTpaunoHHaa 3C pa3pabaTbiBaeTca ond npeamMmeTHon o6iacTu, COrnacoBaHHOM C
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npenonaBaTeslieM N NPON3BOONTCA €€ TECTUPOBAHNE Ha Pa3/IN4HbIX KOMOMHaLMNAX BXOOHbIX
3HA4YeHUI B NOLLIAroBoM pexnme.

MopapoK BbinoJIHEHUA paboThl

1. N3yuyeHue 6a30BbIX KOMaHA U KOHCTpyKuumu CLIPS

1. 3anyctutb cuctemy CLIPS (awnn clipswin.exe). AKTUBM3MPOBATb OKHO MPOCMOTpPa TEKYLLEro
cnncka akToB (noanyHKT «Facts Window» nyHkTa «Windows» rn1aBHOr0 MeHi0). BbINOAHUTL
CefyioLLyto NocnefoBaTeIbHOCTb AENCTBUN, (DUKCUPYSA NOC/E KaXKAO0ro Wara CoCTosHne
CMWCKa (PaKToB:

o cHpPOCUTb CUCTEMY B UCXOAHOE COCTOsIHME KoMaHaon (clear);

© BbIMNOJIHUTb Ha4yasibHYyt0 YCTaHOBKY KOMaHaoun (reset) wnu kombrnHaumen knasmw "E;

o BBeCTU 3 NobbIX ynopsaao4yeHHbIX hakTa KOMaHAon (assert), Hanpumep:
(assert (n n) (mm) (p p));

o MOBTOPHO BbIMNONHUTL COpPOC KOMaHaon (reset);

o YCTAHOBMWTb 3 paHee BBOAMMbIX YNOPSALOYEHHbIX (DaKTa B Ka4eCTBE MCXOLHbIX (PAKTOB,
ncnonb3ys KoHCTpykuuio (deffacts);

o BbINOAHUTL cOpoc KomaHaon (reset).

2. AKTVBU3MPOBATb AOMNOJHUTENILHO OKHO MPOCMOTpPa areHabl (noanyHKT «Agenda Window»
nyHkTa «Windows» rlaBHOro MeH0). BbINONHUTL CneayoLyio nocaeoBaTeNbHOCTb AENCTBUN,
(hrKcupys nocne KaXk4oro wara CoCTOSAHUA Crncka akToB U areHabl:

°© UCNoNb3ysa KOHCTpyKumto (defrule), BBeCcTn Tpm npasBuia, Takne, 4TO aHTELLeOEHTI
nepBbIX ABYX MPaBWJ CONOCTaBAATCA C KOMBMHaUnen hakToB, 3afaHHbIX paHee
KOHCTpyKumen (deffacts), a KOHCEKBEHTbI 3TUX NpaBua 0o06aBASIOT HOBblE DAKTHI,
cornocTaB/iseMble C aHTeLefeHTOM TpeTbero npasuna. lycts, Hanpumep, X, Y n Z -
(hakTbl, 3a4aHHbIe KOHCTPYKUMen (deffacts). Torgoa cTpykTypa BBOAUMbIX NPaBuWJl
MOXXET bbITb NpeAcTaBnAeHa cnenyowmM obpasom:

X&Y =>V,;
Y & Z => W,
V&W=>U;

© BbIMOJIHUTB MO Laram akTMBMU3aLMNIO NPaBWA (MCNONb3YS «ropsavyo» KoMbuHauuio ~T).
2. Pa3zpaboTka AeMOHCTPaALMOHHOMU SKCNEPTHOMU CUCTEMDI

e CchopmumpoBaTb, NONb3ysACb pegakTopom CLIPS, 6a3y 3HaHUN gemMoHCTpaLmoHHom 3C u
COXpaHuTb ee B (hanne rulebase.CLP. NMpeameTHyt0 061aCTb 3KCNEPTHOM CUCTEMBI BbIDPaTh NO
COrnacoBaHMIo C NpenogaBaTenem.

e Obwee Konn4yecTBo nNpasmns B 6a3e 3HaHUn (63) 0oKHO BbITb HEe MeHee 25. KonnyecTso
3HAYEHUIN NepeMeHHbIX OO/KHO BbIbMpaThCa TaknuMm obpa3oM, 4Tobbl B3 oTBevana TpeboBaHMio
MOJIHOTHI, T.€. CoAep Kasa NpaBusia, COOTBETCTBYOLWME N0ObIM COHETAHNAM 3HAYEHW
NMepeMeHHbIX B IEBbIX YaCcTAX NpasuAa. Hanpumep, ecnvm nepeMeHHas «CBobogHoe Bpems»
nMeeT 3 3HaYeHUs («OTCYTCTBYET», «Masio» U «KMHOI0»), @ NMepemMeHHas «norofa» - 2 3Ha4eHus
(«nnoxas» n «xopoLas»), TO MaKCUMaNbHOE YMCI0 NPaBUA ANS onpeneneHns nepemMeHHom
«gencteue» byget pasHo 6.
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e B KayecTBe npumepa, NCnosib3oBaTb hparMeHT 6a3bl 3HaHMI, COAEPKALLMINCA B (hanne
rulebase.CLP.

e Ina aktusm3auum 3C B cpene CLIPS ncnonb3osBaTb NakeTHbIN ann run_labl.BAT, KOTOpbIU
MOXXeT ObITb 3anyLWeH C MCNonb3oBaHNeM NyHKTa «Load Batch» meHto «File».

e OTTecTupoBaTh IC Ha Pa3IMYHbIX KOMOUHALMAX BXOAHbIX 3HAYEHWI B MOLLIArOBOM peXxuMme.
MpooemoHCcTpupoBaTb paboTy IC npenonasaTento.

Copep>xaHue oT4ETa

Lenb paboThl.

e KpaTKoe U3/10)KeEHNE OCHOBHbIX TEOPETUYECKUX MOHATUN.

MocTaHOBKa 3a4a4M C KPAaTKUM OMUCAHNEM NMOPSAKa BbINOJHEHMSA PaboThl.
feMoHcTpauns paboTel 6a3oBbix KomaHg CLIPS.

e CtpykTypa 3C.

e [lemoHcTpauuns paboTsl 3C.

e Obwmn BLIBOA NO NpoaenaHHon paboTe.

e Kog nporpammeil.

NMpuMep BbLINOJZIHEHUSA 3a0aHuUA

NaHHaa 3C BbipabaTbiBaeT pekOMeHAaUNN CTYAEHTY HaKaHyHe 3a4eTa U UMeET YeThlpe BXOAHbIE
nepeMeHHble («41MCNo AHEN A0 3a4eTa», «KKOJIMYECTBO HecAenaHHbIX labopaTopHbix paboT (B %)»,
«TeMnepaTypa Ha yuue» 1 «Hananyne 0Cagkos»), ABE NPOMEXYTO4Hble («cBOBOAHOE BpeMA» U
«Morofa») N BbIXOOAHYI NEPEMEHHYIO («peKOMeHAYeEMble OEeANCTBUSA»). [narpaMMa 3aBUCUMOCTU
NepeMeHHbIX NokKa3aHa Ha puc. 1, B ckobkax yKa3aHbl BO3MOXHbIE UMEHA NepPeMEHHbIX.

(=]
Peanusauua 3C B cpepe CLIPS

rulebase.CLP

(defrule data-input
(initial-fact)

=>
(printout t crlf "BseguTe 4yncno gHen fo 3a4eTa (Lesioe 3HaveHue): ")
(bind ?days (read))

(if (numberp ?days)
then (assert (days ?days))
else (printout t "BeeguTte yucno" crlf))

(printout t crlf "BBeguTe 4ncno HecaenaHbix NabopaTopHbiX paboT (B %): ")
(bind ?works (read))
(assert (works ?works)))

ryrrrrr PP NPYPRPNNNYPPNNNNNNNNNNP PPNy

se.moevm.info - http://se.moevm.info/


http://se.moevm.info/doku.php/courses:knowledge_representation_and_artificial_intelligence_systems:lab1?do=export_code&codeblock=6

Last
update:
2022/12/10
09:08

courses:knowledge_representation_and_artificial_intelligence_systems:lab1l http://se.moevm.info/doku.php/courses:knowledge_representation_and_artificial_intelligence_systems:labl

rrrrrrorr

(defrule R1
(days ?days)
(works ?works)
(test (and (= ?days 1) (<> ?works 0)))
=>
(printout t crlf crlf "CsoboaHoro BpemeHu HeT!" crlf)
(assert (freetime "no")))

(defrule R2
(days ?days)
(works ?works)
(test (and (= ?days 2) (>= ?works 10)))
=>
(printout t crlf crlf "CsoboaHoro BpeMeHu HeT!" crlf)
(assert (freetime "no")))

(defrule R3
(days ?days)
(works ?works)
(test (and (= ?days 2) (< ?works 10)))
=>
(printout t crlf crlf "CeoboaHoro BpemeHu mano!" crlf)
(assert (freetime "a-little")))

(defrule R4
(days ?days)
(works ?works)
(test (and (= ?days 3) (> ?works 25)))
=>
(printout t crlf crlf "CsoboaHoro BpeMeHu HeT!" crlf)
(assert (freetime "no")))

;RULE: R5

; IF: days = 3 AND works <= 25 AND works > 10
; THEN: fretim = "little"

; RULE: R6

; IF: days = 3 AND works <= 10

; THEN: fretim = "many"

;RULE: R7

; IF: days = 4 AND works < 25

; THEN: fretim = "many"

; RULE: R8

; IF: days = 4 AND works >= 25 AND works < 75
; THEN: fretim = "little"

;RULE: R9

; IF: days = 4 AND works >= 75

o THEN: fretim = "no"

;RULE: R10
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; IF: days = 5 AND works < 60
; THEN: fretim = "many"

;RULE: R11

; IF: days = 5 AND works >= 60 AND works < 90
; THEN: fretim = "little"

;RULE: R12

; IF: days = 5 AND works >= 90
; THEN: fretim = "no"

;RULE: R13

; IF: days > 5

; THEN: fretim = "many"

MakeTHbIX hanun

run_lab1l.BAT

; aHHbIA hann 3arpy>xaeT 6a3y 3HaHUNR,
; UIHUUKManusnpyetT cpely u 3anyckaeTt 3C
(load rulebase.CLP)

(reset)

(run)
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