1/7 JNabopaTopHas paboTa Nel: /3y4eHne 0CHOBHbIX BO3MOXHOCTEN 1 Ba30Bbix KOMaHA cpenbl CLIPS

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 Ctrl-N Bbi30B pefakTopa
File Load Ctrl-L 3arpy3ka KOHCTPYKLMiA 13 (hanna
Load Batch - icnonHeHne nakeTHoro anna
Reset Ctrl-E NHnumnanmnsaums KOHCTPYKLNN
Execution Run Ctrl-R 3anyck MJ1B
Step Ctrl-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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CumBosnbHbivi Tvn B CLIPS - nobas nocnefoBaTesibHOCTb CUMBOJIOB, HA4YMHAKOLLAACA C
oTobpaxaemoro ASCIl-cuMBONa 1 NPOAOIKAKLWAACA [0 orpaHuynTens. OrpaHuymMTenem aenseTcs
nobon HeoTobpaxkaembln ASCIlI-cumson (npoben, Tabynaumns, BO3BpaT KapeTKu, MepeBos CTPOKK),
KaBbl4yKa, OTKpPbIBaOLLasa 1 3aKpbliBatoLLlas CKobku, amnepcans (&), BepTukanbHasa YepTa (|), 3HaK
«MeHble» (<) n Tunbaa (~).

CTPOKOBbIV THIM - MHOXECTBO 0TOBpaKaeMbIX CUMBOJIOB, 3aKJIO4YEHHbIX B KaBbl4ku. Hanpumep:
«abcd», «fgs 85», «foo#», «13485*a».

Jpyrve Tunbl B 4aHHON paboTe He MCMob3yTCs.

MpeactaBneHne pakToB u paboTta ¢ HUMM. PaKTbl ABNAOTCSH OAHON U3 OCHOBHbIX hOPM
npeacTasaeHnsa nHgopmaumm B CLIPS-cuctemax n nCNonb3yoTCA npasuiamMmn Ans BbIBOAA HOBbIX
thakToB 13 nMetowmxcs. Bce Tekywme akTbl B CLIPS nomewatoTcs B cnncok aktoB (fact-1list).

Mo popmaTty npencrtasneHns B CLIPS BeioensaoT ABa TUMa hakToB: YIOPAA0YEHHbIE U
Heyrnopsifo4YeHHble. B naHHoM paboTe pacCMaTpUBAKOTCA TOJIbKO YNOPsSLOYEHHbIE (DaKTbI.
YropsanoyeHHbIVi hakT COCTOUT U3 3aKJII0O4EHHON B CKOOKM nocnefoBaTesisHOCTU O4HOIro uam bonee
nonewn, pasgeneHHbix npobenamu. Mons B Heynopsago4eHHOM akTe MoryT BbiTb JiobbIMK
NpOCTENLWMMMN TUNAMUN AaHHbIX (3@ UCKJIIOYEHUEM NEePBOro Noss, KOTOpoe AO/MKHO BbiTh
CMMBOJIBHOrO TUNA). MepBoe nosie ynopsLo4eHHOro hakTa cneunduumpyeT OTHOLWEHKE, KOTOpoe
NPUMEHSETCA K OCTaslbHbIM NoNAM (hakTa. Hanpumep:

(BbicoTa 100);

(BKtOYEH HaAcoC);

e (cTyneHT Cugopos_Ceprei);
(
(

O0OHOKYpCHUKM iBaHoB MeTpos Cnaopos);
oTe MBaH lMeTp).

B nocnenHem npumepe OTHOLWIEHME ABNSETCS, HEKOMMYTATUBHbIM, MNO3TOMY HeobXoaMMO
onpenennTb NOPSAAOK apryMeHToB, Hanpumep «/BaH sBNseTcs oTuUoM MeTpa».

Ana paboTbl € hakTamMy UCMONb3YITCA Cnefylolne KoMaHabl: assert - pobasnsaeT pakT B haKT-
cnncok; retract - yganset ¢akT u3 cnucka; modify - mognduumpyet cnucok; duplicate -
aybnupyet hakT. Hanpumep KoMaHaa

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

n06aBNseT B CNUCOK DhaKTOB TpU (PaKTa, KaXKabli U3 KOTOPbIX COCTOMT 13 ABYX MOJEil.

OTN KOMaHbl MOTYT MCNOJIb30BaTbCA B peXMMe B3auMOLENCTBMA C NOb30BaTENIEM UK MPU
BbiNosiHeHMM CLIPS-nporpamMMmbl. HekoTopble KOMaHAbl, Takne Kak retract, modify n duplicate,
TpebytoT, 4Tobbl hakTbl BbINN MAEHTUDULMPOBAHLI. Ond 3TON Lenn ncnonblyetcs AnMbo nHaekc
takTa (fact-index), nnbo agpec hakta (fact-address). IHaeKc hakTa - YHUKaNbHbIN
LLe/IOYUCTIEHHBIN NHAEKC, NPUNMCbIBAaEMbIA (PaKTy BCAKMIN pa3, Korfda akT gobasnsercs (nam
mMoauduumpyeTcs). MHOeKC hakTbl HAYNUHAKTCA C HYJIA U UHKPEMEHTUPYIOTCS MPU KaXXA0M HOBOM
NN n3meHeHHoM akTe. MaeHTngukaTtop dakta (fact identifier) npenctasnset cobon
KpaTKyto HOTaLmIo Ansa oTobpaxkeHus gakta. OH COCTOUT M3 cumBona «f», 3a KOTOPLIM Yepes Tupe
cnepyeT nHAaekc akta. Hanpumep, f-10 ccbinaetcs Ha hakT ¢ uHaekcom 10.

Ons 3aaHNst LCXOAHOr0 MHOXXECTBa (PaKTOB Mcnonb3yeTcs KoHCTpyKkuua deffacts, co cneayowmnm
CUHTAKCUCOM:
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(deffacts <umsa_rpynnbl_pakToB> ["<KOMMeHTapuin>"] <akTt>*)

rae <umsa_rpynnbl_(hakToB> - MAEHTUHUKATOP CUMBOJIBHOTO TUMNA; <KOMMEHTapun> -
HeobsA3aTesIbHOE MoJie KOMMEHTAPUSA; <(PaKT>*) - MPON3BOJIbHASA NOC/IeA0BATEIbHOCTb (PAKTOB,
3anmncaHHbIX Yepes pasnennTesb.

®akTbl, onpeneneHHsble KOHCTpyKumen deffacts nobasnaTca B CNMCOK DaKTOB BCAKUIA pa3 Npu
BbIMOJIHEHNN KOMaHAbl reset.

Ins 3agaHns NpaBu MCMNo/b3yeTCs KOHCTPYKUUs defrule co cneayowmm CMHTaKCUCOM:

(defrule <ums_npasuna> ["<koMMeHTapun>"]
[<obBbABNEHNE>]
<YCJI0BHbIN 3n1eMeHT>* ; JleBas 4aCTb NpaBuia (aHTeLeLeHT)
=>
<pencTteme>*) ; NpaBas 4acTb NpaBuia (KOHCEKBEHT)

roe <vMmsa_npasunas> - MAEHTU(MUKATOP CUMBOJILHOMO TUMA, YHUKAbHbIA NS OaHHOW rpynnbl
npaBun;, <KOMMeHTapun> - Heobsa3aTeNlbHOE N0JIe KOMMEHTAPUS; <YCJIOBHbIA 31EMEHT>* -
Npon3BoJibHasA NOCNEeA0BaTENbHOCTb YC/I0BHbIX 9/1IEMEHTOB; <AeNCTBUE>* - MPOM3BOJIbHAS
nocnefoBaTeNIbHOCTb AENCTBUN.

Mpumep 3afaHnsa NpaBuna:

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

[laHHOEe NPaBWIO COOAEPXKMNT B IEBON YaCTWN ABa YC/IOBHbLIX 3IEMEHTa (ynopsaao4yeHHbIX hakTa), a B
npaBow - KomaHay printout BbiBoAa coobuieHns n KomaHay assert gobasneHns HoBoro akTta. B
KoMaHge printout: t - napameTp onpenensoWwmin CTaHAAPTHLIN peXxuM BbiBoAa, a - crlf cumson
BO3BpaTa Kypcopa 1 nepeBofa ero Ha HOBYIO CTPOKY.

NMocTaHOBKa 3apauum

N3yyeHmne 6a30BbIx KOMaHA 1 KOHCTpYKuuin CLIPS ocyLiecTBnsSeTCcs NocpeacTBOM MCMOJIb30BaHNA B
cpene CLIPS komaHp clear, reset, deffacts, defrule c nowaroson akTusm3aumnen npasun.
lleMoHcTpaunoHHaa 3C pa3pabaTbiBaeTca ond npeameTHon 06nacTu, COrnacoBaHHON C
npenofaBaTefieM 1 NPOM3BOAUTCS €e TeCTUPOBAHNE Ha Pa3/IMYHbIX KOMOMHALMAX BXOLHbIX
3Ha4YeHu B MOLLAroOBOM peXxume.

MopapoK BbinoJIHEHUA paboThl
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N3yyeHue 6a30BbIX KOMaHA U KOHCTpyKuun CLIPS

1. 3anyctutb cuctemy CLIPS (chann clipswin.exe). AKTUBU3NPOBATb OKHO MPOCMOTPaA TeKYLLEro
cnncka akToB (NoanyHKT «Facts Window» nyHkTa «Windows» rnaBHOr0 MeHi0). BbInoNHUTL
CcNiefyoLyo NocnenoBaTes/IbHOCTb AeNCTBUN, (PUKCUPYA NOC/Ie KaXKA0ro Wwara cocTosHne
CrnncKa (hakToB:

o COHPOCUTL CUCTEMY B UCXOAHOE COCTOSAHME KoMaHaon (clear);

© BbIMNOJIHUTb Ha4asibHYyl0 YCTaHOBKY KOMaHom (reset) nnn kombuHaumnen knasuw Ctrl-E;

o BBeCTU 3 ntobbix ynopsaaoyeHHbIX hakTa komaHgou (assert), Hanpumep:

CLIPS> (assert (n n) (mm) (p p));

© MOBTOPHO BbIMOAHUTL COpPOC KOMaHAoN (reset);

o YCTaHOBMUTb 3 paHee BBOAMMbIX YNOPAAOYEHHbIX (DaKTa B Ka4eCTBE NCXOAHbIX (DaKTOB,
ncnonb3ys KOHCTpykumo (deffacts);

o BbINOMHMTbL COPOC KOMaHA oM (reset).

2. AKTUBMN3MPOBaTb AOMOJIHATENbHO OKHO MPOCMOTpPa areHabl (noanyHKT «Agenda Window»
nyHkTa «Windows» rlaBHOro MeHt0). BbINONHUTL CneayoLwyo nocaefoBaTeNbHOCTb eNCTBUN,
(bukCrpys nocse Ka)k4oro Lwara COCTOSHMA CNCKa (hakKTOB U areHAbl:

° MCNONb3ysa KOHCTPyKumio (defrule), BBeCTV Tpu NpaBmnia, Takne, YTO aHTELeAEHTI
nepBbIX BYX MpaBuJ/ CONOCTABAATCA C KOMOMHauuen hakToB, 3aflaHHbIX paHee
KOHCTpyKumen (deffacts), a KOHCeKBEHTbI 3TUX NpaBun A06aBNAAOT HOBbIE (haKThl,
ConocTaBfiieMble C aHTeLeeHTOM TpeTbero npasuna. MycTb, Hanpumep, X, Y n Z -
(hakThl, 3agaHHble KOHCTPYKUMen (deffacts). Toraa cTpykKTypa BBOAUMBIX NpPaBu
MOXeT ObITb NpefcTaBneHa cnegyowmm obpasom:

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

© BbIMNOJIHUTB MO LWaram akTUBM3aLunio Npasu (MCNONb3ys «ropsavyo» kombuHauuo Ctrl-T).
Pa3paboTka p,eMOHCTPaLMOHHON IKCNEPTHON CUCTEMbI

e ChopmmpoBaTh, NONb3ysAck pegakTopoM CLIPS, 6a3y 3HaHMI AeMOHCTpaunoHHon 3C n
COXpaHuTb ee B (hanne rulebase.CLP. NMpenMeTHyt0 061aCTb 3KCNEPTHOM CUCTEMbI BbIDpaTh Mo
CorjlacoBaHuio C NpenofaBaTenem.

e Obwee KoNM4ecTBO Npasn B 6a3e 3HaHu (63) 0oKHO BbITb HEe MeHee 25. KonnyecTso
3Ha4YeHNN NepeMeHHbIX AOJHKHO BbiIbMpaTbCa TakmM obpasomM, 4Tobbl b3 oTBevana TpeboBaHmto
NOJIHOTHI, T.€. coAep)kana npasusa, COOTBETCTBYLME N0ObIM CO4ETAHUAM 3HAYEHUI
nepeMeHHbIX B NIEBbIX HYaCTAX Npasul. HanpuMep, eciv nepeMeHHas «CBoboaHOe BpemMs»
nMeeT 3 3Ha4YeHMs («OTCYTCTBYET», «MaJio» U «MHOr0»), @ NepeMeHHas «norofa» - 2 3HavyeHus
(«nnoxasa» n «xopoLas»), To MakCUMasibHOE YMCI0 NPaBU 4Ns onpeneneHns nepemMeHHom
«aencTeme» byaeTt paBHo 6.

e B KayecTBe nNpvMepa, UCrob3oBaTbh PparMeHT 6a3bl 3HaAHUN, cofepXKalLnincs B anne
rulebase.CLP.

e Insa akTusm3auum 3C B cpesie CLIPS ncnonb3osaTb NakeTHbIN ann run_labl.BAT, KOTOpbIA
MOXeT BbITb 3anyLleH C UCNonb3oBaHMeM NyHKTa «Load Batch» meHto «File».

e OTTecTupoBaTh 3C Ha pa3IMYHbIX KOMOUHALMSAX BXOAHbIX 3HAYEHWI B MOLIArOBOM pexume.
MpoaemoHcTpupoBaTb paboTy 3C npenogasaTento.
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Copep>xaHue oT4YéTa

Lenb paboTsl.

KpaTkoe n310)KeHne OCHOBHbIX TEOPEeTUHECKMX NOHATUN

e [locTaHOBKa 3afa4M C KPaTKMUM OMMCaHMeM NOopsAKa BbIMOAHEHNS paboTbl.
e [leMoHCTpauuns paboTbl 6a3oBbix KomaHg CLIPS.

e CTpykTypa 3C.

e lemoHcTpaumsa paboTtel 3C.

e Obwui BLIBOA MO NpoAenaHHon paboTe.

e Kog nporpammel.

an MepP BbINOJIHEHUA 3aAaHUA

NaHHada 3C BbipabaTbiBaeT peKOMeHAaLMN CTYOEHTY HakaHyHe 3a4eTa U UMeET YeTblpe BXOAHble
nepeMeHHble («4MCNo AHEN 00 3a4eTa», «KOJIMYeCTBO HecaenaHHbIX labopaTopHbix paboT (B %)»,
«TeMnepaTypa Ha yJuue» U «Haan4me ocafkos»), ABe NPOMeXyTo4Hble («CcBoboAHOE BpeMsa» n
«noroga») v BbIXOOHYI NEPEMEHHYIO («peKOMEHAyeMble 4eNCTBUSA»). lnarpamMma 3aBMCUMOCTH
NMepeMeHHbIX NMOKa3aHa Ha PUcC. HMXe, B CKOBKax yKasaHbl BO3MOXXHbIE MEHA MEPEMEHHbIX.

(=]
Peanusauusa 3C B cpepne CLIPS

rulebase.CLP

(defrule data-input
(initial-fact)

=>
(printout t crlf "-BeauTe 4yncno OHen o 3ayeTa (Lenoe 3HavyeHume): ")
(bind ?days (read))

(if (numberp ?days)
then (assert (days ?days))
else (printout t "-—eagute yucno" crlf))

(printout t crlf "-BeauTe 4yncno HecaenaHHbix nabopaTopHbIX paboT (B %) ")
(bind ?works (read))
(assert (works ?works)))

rrrrrrrr

; (defrule test
; (days 7?days)
; (works ?works)

j=>
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; (printout t crlf crlf "s-k-=-j" crlf)
;(assert (freetime "no")))

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

(defrule R2
(days ?days)
(works ?works)
(test (and (= ?days 2) (>= ?works 10)))
=>
(printout t crlf crlf "—BobogHoro BpemeHu HeT" crlf)
(assert (freetime "no")))

(defrule R3
(days ?days)
(works ?works)
(test (and (= ?days 2) (< ?works 10)))
=>
(printout t crlf crlf "—BobogHoro BpemeHun Mmano" crlf)
(assert (freetime "a-little")))

(defrule R4
(days ?days)
(works ?works)
(test (and (= ?days 3) (> ?works 25)))
=>
(printout t crlf crlf "—BobogHoro 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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