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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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CumBosnibHbIv Tu B CLIPS - niobast nocnefoBaTesibHOCTb CUMBOJIOB, HA4YMHAKOLLAACA C
oTobpaxaemoro ASCIl-cuMBONa 1 NPOAOIKAKLWAACA [0 orpaHuynTens. OrpaHuymuTenem senseTcs
nobon HeoTobpakaembin ASCll-cumson (npoben, Tabynsaums, Bo3BpaT KapeTKu, Nepesos CTPOKM),
KaBbl4yKa, OTKpPbIBaOLLasa 1 3aKpbliBatoLLlas CKobku, amnepcans (&), BepTukanbHasa YepTa (|), 3HaK
«MeHble» (<) n Tunbaa (~).

CTPOKOBBIV TV - MHOXXECTBO 0TOBpa’KaeMbiX CUMBOJIOB, 3aKJIIOYEHHBIX B KaBblYKUW. Hanpumep:
“abcd”, “fgs 85", “foo#”, “13485*a".

Jpyrve Tunbl B AaHHOW paboTe He MCMob3yoTCs.

MpeacTtasneHne pakToB n pabota ¢ HUMKU. PaKTbl ABASIOTCA OOAHON U3 OCHOBHbLIX (POpPM
npenctasneHns nHpopmaumm B CLIPS-cnctemax n ncnosib3yoTca rnpasuiamMmn 4aa BbiBo4a HOBbIX
thakToB 13 nMetowwmxcs. Bce Tekywme dakTbl B CLIPS nomewatoTcsa B cnncok akToB (fact-1list).

Mo opmaTty npenctasneHns B CLIPS BbiaensaoT ABa TUMa OakToB: YIOpAA0YEHHbIE U
Heyrnopsifo4YeHHbIe. B naHHoM paboTe pacCMaTpUBaOTCA TOJIbKO YNOPsSLOYEHHbIE (DaKTbI.
YrnopsanoyeHHbIVi hakT COCTOUT U3 3aKJII04EHHON B CKOOKY nocnefoBaTesibHOCTU 04HOro nam bonee
nonewn, pasgeneHHblx npobenamu. Mons B Heynopsago4eHHOM hakTe MoryT BbiTb JilobbIMK
NpOCTENLWMMMN TUNAMUN AaHHbIX (3@ UCKJIIOYEHNEM NEPBOro Nos, KOTOPoe AO/KHO BbiTh
CMMBOJIBHOrO TUNAa). MepBoe nosie ynopsAo4eHHOro hakTa cneunduumpyeT OTHOLWEHKE, KOTopoe
NPUMEHSETCA K 0CTasIbHbIM NoNAM (hakTa. Hanpumep:

(BblcoTa 100);

(BKOYEH HACOC);

e (cTtyneHT Cugopos_Ceprein);
(
(

OOHOKYpCHUKK iBaHOB MeTpos Cnaopos);
oTew MBaH lMeTp).

B nocnenHem npuMepe OTHOLLIEHME ABASETCS, HEKOMMYTATUBHbLIM, MO3TOMY HEO6XO0ANMO
onpenennTb NOPALOK apryMeHToB, HanpumMep «/BaH aBnseTca oTuom MeTpa».

Ansa paboTbl € hakTaMy UCMONb3YIOTCA Cnedylolmne KoMaHabl: assert - nobasnseT pakT B haKT-
cnucok; retract - ygpanset ¢akT u3 cnucka; modify - mognduumpyet cnucok; duplicate -
aybnupyet hakT. Hanpumep KoMaHaa

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

n06aBNseT B CNMCOK hakTOB TpU (PaKTa, KaXKabli U3 KOTOPbIX COCTOMT 13 ABYX MOJeil.

STN KOMaHbl MOTYT MUCNOJIb30BaTbCA B peXMMe B3aMMOLENCTBMA C NOJb30BaTESIEM UK MPU
BbiNosiHeHuM CLIPS-nporpamMmebl. HekoTopble KOMaHAbl, Takne Kak retract, modify n duplicate,
TpebytoT, 4Tobbl hakTbl BbINN MAEHTUDULMPOBAHLI. [nd 3TON Lenn ncnonblyetca AnMbo nHaekc
akTa (fact-index), nnbo agpec hakta (fact-address). IHaeKc hakTa - YHUKaNbHbIN
LLe/IOYUCTIEHHBIN NHAEKC, NPUNMCbIBAaEMbI (PaKTy BCAKMIN pa3, Korda akT gobasnsercs (nau
mMoaudpuumpyeTcs). MHOeKC akTbl HAYNHAKTCA C HYJIA U UHKPEMEHTUPYIOTCS MPY KaXKA0M HOBOM
NN n3MeHeHHoM akTe. aeHTngukaTtop dakta (fact identifier) npencrtasnset cobon
KpaTKyto HOTaumio ansa otobpaxkeHus gakta. OH cocTouT u3 cumaona “f”, 3a KOTOpPbIM Yepes Tupe
cnepyeT nHAekc akta. Hanpumep, f-10 ccbinaetcs Ha hakT ¢ uHaekcom 10.

Onsi 3aaHUst LCXOAHOr0 MHOXXECTBa (PaKTOB Mcnonb3yeTcst KOHCTpyKkuua deffacts, co cneayowmum
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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 "CsobonHoro 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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npenonaBaTeneM N NPpon3BoANTCA €e TECTUPOBaHUE Ha Pa3/INYHbIX KOMOMHaLMAX BXOOHbIX
3HAYeHWUI B NOLLIAroBOM pexunme.

MopapoK BbinoJIHEHUA paboThl

1. NU3yyeHue 6a30BbiXx KOMaHA U KOHCTpYKuun CLIPS

1. 3anyctutb cuctemy CLIPS (dann clipswin.exe). AKTUBU3NPOBATb OKHO NMPOCMOTPa TEKYLLEro
cnncka akToB (NoanyHKT «Facts Window» nyHkTa «Windows» riaBHOro MeHio). BbInoNHUTL
CnenyoLLyto NociefoBaTebHOCTb AENCTBUIN, (UKCMPYA NOCSe KaXKAO0ro wara CoCcTosHue
CnncKa (haKToB:

o cOPOCUTb CUCTEMY B UCXOAHOE COCTOSAHME KoMaHaon (clear);

o BbIMOJIHNTb HaYasIbHYI0 YCTAHOBKY KOMaHAoM (reset) unn kombrnHaunen knasuw ~E;

o BBeCTM 3 NobbIX ynopsaao4yeHHbIX hakTa KOMaHaom (assert), Hanpumep:

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

© MOBTOPHO BbIMOAHUTL COpOC KOMaHaon (reset);

o YCTAHOBMWTb 3 paHee BBOAMMbIX YNOPSAAOYEHHbIX (DaKTa B Ka4eCTBE MCXOAHbIX (DaKTOB,
ncnonb3ys KOHCTpykumo (deffacts);

o BbIMOJHUTbL cbpoc KomaHzom (reset).

2. AKTUBMN3MPOBaTb AOMOJIHATENBLHO OKHO MPOCMOTpPa areHabl (nognyHKT «Agenda Window»
nyHKTa «Windows» r1aBHOro MeHi0). BbIMONHUTbL CefyioLLyto NocieoBaTe/IbHOCTb A4eNCTBUN,
(hmkcupys nocne KaXkaoro wara COCTOSAHUA Crncka akToB 1 areHAabl:

° MCNONb3ysa KOHCTpyKumio (defrule), BBeCTV Tpu npaBuia, Takne, YTO aHTELeAEHTI
nepBbIX ABYX MPaBWJ1 CONOCTABAAIOTCA C KOMBMHaunen hakToB, 3afaHHbIX paHee
KOHCTpyKumen (deffacts), a KOHCEKBEHTbI 3TUX NpaBua 0o6aBASAIOT HOBblE DAKThI,
CoMnocCTaB/IsSieMble C aHTeLeAeHTOM TpeTbero npasuna. Mycts, Hanpumep, X, Y n Z -
(hakTbl, 3a4aHHbIe KOHCTPYKUMen (deffacts). Toroa cTpykTypa BBOAUMbIX NpPaBWJ
MOXeT ObITb NpeficTaBneHa cnegyowmm obpasom:

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

© BbIMOJIHUTb MO LaraM akTUBU3aLMUIO NPaBU (MCNOAb3YS «ropsavyto» KoMbuHauuio ~T).
2. Pa3zpaboTka AeMOHCTPALMOHHOMU KCNEPTHOMU CUCTEMDI

e ChopmumpoBaTh, NONb3ysAck pegakTopoM CLIPS, 6a3y 3HaHMI AeMOHCTpauUnoHHom 3C n
coxpaHuTb ee B (hanne rulebase.CLP. MNpeameTHyto 061aCTb 3KCMEPTHON CUCTEMBI BbiIBpaTb Mo
COrnacoBaHuMio C NpenogaBaTenem.

e Obwee KoNM4ecTBO Npasmn B 6a3e 3HaHun (63) 0oKHO BbITb HEe MeHee 25. KonnyecTso
3HAYEHMNIN NepeMeHHbIX OO/KHO BblIbMpaThCa TaknuMm obpa3om, 4Tobbl B3 oTBevana TpeboBaHMio
NONMHOTLI, T.€. COAEpPXKasia NpaBuia, COOTBETCTBYOLLME NOOLIM COYETAHUAM 3HAYEHUIA
NnepeMeHHbIX B IEBbIX YacTAaX Npasua. Hanpumep, ecnm nepemMeHHas «cBoboaHoe BpemMs»
nMeeT 3 3HaYeHUs (KOTCYTCTBYET», «Maslo» U «KMHOI0»), @ MepeMeHHas «norofa» - 2 3Ha4eHus
(«nnoxas» n «xopoLas»), ToO MaKCMMasbHOE YMC/10 NpaBuAa 49 onpeaesieHns NepeMeHHom
«gencteune» 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
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(defrule R1
(days ?days)
(works ?works)
(test (and (= ?days 1) (<> ?works 0)))
=>
(printout t crlf crlf "CsobopHoro 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 "CsobogHoro 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

o 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

; THEN: fretim = "no"

;RULE: R10

http://se.moevm.info/ Printed on 2024/05/29 04:24



2024/05/29 04:24  7/7 JNabopaTopHas paboTa Nel: /3y4eHne 0CHOBHbIX BO3MOXHOCTEN 1 Ba30Bbix KOMaHA cpenbl CLIPS

; 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 3HaHUNM,
; UIHUUKManusnpyetT cpely u 3anyckaeTt 3C
(load rulebase.CLP)

(reset)

(run)
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