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 ~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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CumBonbHbIV T B CLIPS - ntobas nocnenoBaTelbHOCTb CMMBOJIOB, HaYMHAOLLAACS C
oTobpaxaemoro ASCII-cuMBONa 1 NPOAOIKAOLWAACA A0 OrpaHnynTens. OrpaHM4nTeNeM SBASETCS
noboin HeoTobpakaembin ASCII-cumon (npoben, Tabynaumsa, BoO3BpaT KapeTKn, NepeBos CTPOKN),
KaBbl4Ka, OTKpbIBalOLLLAA 1 3aKpbiBatoLwas ckobku, amnepcaHg (&), BepTukanbHasa YepTa (]), 3HaK
«MeHbLe» (<) u Tunbaa (~).

CTPOKOBbIV THM - MHOXECTBO 0TOBpa)KaeMbIX CUMBOJIOB, 3aK/IIOYEHHbIX B KaBbl4KW. Hanpumep:
«abcd», «fgs 85», «foo#», «13485*ax».

Jpyrve Tunbl B 4aHHON paboTe He MCMob3yTCS.

MpeactaBneHne pakToB u paboTta ¢ HUMK. DaKTbl ABNSIOTCSH OAHON U3 OCHOBHbIX hOPM
npenctasaeHns nHgopmauymnm B CLIPS-cuctemax n MCNonb3yoTCa NpaBuaamMmn ans BbiBOAa HOBbIX
(hakToB M3 UMetoLwmxcs. Bce Tekywme dakTbl B CLIPS nomewatoTcsa B cnncok akToB (fact-1list).

Mo hopmaTy npenctasneHuns B CLIPS BbiaensoT ABa TUMNa MaKTOB: yr1opsag04YEHHbIE N
Heyrnopsifo4YeHHble. B naHHoM paboTe pacCMaTpUBaKOTCA TOJIbKO YNOpPsSLOYEHHbIE (DAKThI.
YropsanoyeHHbir pakT COCTOUT U3 3aKJII0O4EHHON B CKOOKIM nocnefoBaTesisHOCTU O4HOIro uam bonee
nonen, pasgeneHHolx npobenamu. Mons B HeynopsaLo4eHHOM hakTe MOryT BbiTb Nt0ObIMY
NPOCTENLLMMM TUMAMUN JaHHbIX (3@ MCKOYEHMEM NEPBOro Noss, KOTOPoe A0JHKHO BbiTb
CMMBOJIbHOrO TUNa). MepBoe nosie ynopsLo4eHHOro hakTa cneunduumpyeT OTHOLEHKE, KOTopoe
NPUMEHSETCA K OCTasIbHbIM NoNAM (pakTa. Hanpumep:

(BbicoTa 100);

(BKNKOYEH HACOC);

e (ctyneHT Cugopos_Ceprei);
(
(

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

B nocnenHem npumepe OTHOLWIEHME ABNSETCS, HEKOMMYTATWUBHbLIM, NO3TOMY He0BX0AMMO
onpenennTb NOPsSAOK apryMeHToB, Hanpumep «/BaH sBnseTcs oTuom MeTpa».

Inda paboTbl C hakTaMy NCMONb3YIOTCS Cnenylolwmne KoMaHabl: assert - nobasndeT akT B haKkT-
cnncok; retract - yganaet ¢akT u3 cnucka; modify - mogmnguumpyet cnucok; duplicate -
aybnupyeT akT. Hanpumep KoMaHaa

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

nobaBnseT B CNCOK (hakTOB TPW (haKTa, KaXKablA 13 KOTOPbLIX COCTOWUT M3 ABYX MONEN.

3TN KOMaHAbl MOTYT UCMOJIb30BaTbCS B peXMME B3aMOLENCTBUSA C NOb30BaTENEM UAN NpU
BbINosIHeHUW CLIPS-nporpamMmMbl. HekoTopble KOMaHbl, Takme Kak retract, modify n duplicate,
TpebyloT, 4TobbI hakTbl OblIM MAEHTUPULMPOBAHLI. N 3TON Lenn Ncnonb3yeTcs nmbo nHaekc
dakTa (fact-index), nnbo agpec dhakTa (fact-address). UHoekc hakTa - YHUKaNbHbIN
LENOYNCNEHHbIN NHOEKC, NPUMNNCLIBAaEMbIN (haKTy BCAKWUIA pa3, Korga dakT gobasnsercs (unm
mMoanduumpyetcs). HOeKC MakTbl HAYMHAKOTCA C HY1S U UHKPEMEHTUPYIOTCA MPU KaXkA0M HOBOM
NN n3MeHeHHOM (hakTe. oeHTugurkaTop pakta (fact identifier) npeactasnset cobon
KpaTKyto HoTaLmio Ansa oTobpaxeHus gakta. OH COCTOUT 13 cuMmBoNa «f», 3a KOTOPbLIM Yepes Tupe
cnepyeT nHAeKc akTa. Hanpumep, f-10 ccbinaetcs Ha hakT ¢ uHaekcom 10.

INna 3agaHns NCXOLHOr0 MHOXECTBa (DaKTOB MCNONb3yeTcs KOHCTPyKuunsa deffacts, co cnegyrowmm
CMHTaKCNCOM:
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(deffacts <umsa_rpynnbl_pakToB> ["<KOMMeHTapuin>"] <akTt>*)

rae <umsa_rpynnbl_(hakToB> - MAEHTUHUKATOP CUMBOJIBHOTO TUMNA; <KOMMEHTapun> -
HeobsA3aTesIbHOe MoJie KOMMEHTAPUS; <(PaKT>* - NPON3BOJIbHASA MOC/IEN0BATE/IbHOCTL (DAKTOB,
3anmncaHHbIX Yepes pasnennTesb.

Mpumep ncnonb3osaHusa KOHCTpykumn deffacts:

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

®aKTbl, onpefeneHHble KOHCTpYKumen deffacts nobaBnsaTCAa B CNMCOK PaKTOB BCAKUIN pa3 npu
BbIMOJIHEHWM KOMaHAbl reset.

Ins 3apaHns NpaBua MCNob3yeTcs KOHCTpYKuus defrule co cneayowmm CMHTaKCUCOM:

(defrule <ums_npasuna> ["<KoMMeHTapun>"]
[<obbsBneHne>]
<YCJIOBHbIN 351eMeHT>* ; JleBas 4aCTb nNpaBuia (aHTeLedeHT)
=>
<pencTteme>*) ; MNpaBas 4acTb NpaBuna (KOHCEKBEHT)

roe <ums_npasuna> - AEHTU(MUKATOP CUMBOJIBHOIO TWUMA, YHUKAJbHbIA AN AaHHOW rpynnbl
npaBun; <KOMMeHTapuin> - Heobsa3aTeslbHOE N0JiIe KOMMEHTaPUS; <YCJIOBHbIA 3NIEMEHT>* -
NPoun3BoJibHaa NOC/AeA0BaTEIbHOCTb YC/IOBHbIX 3/IEMEHTOB; <AENCTBUE>* - MPON3BOJIbHASA
nocsiegoBaTeNIbHOCTb AENCTBUN.

MpuMep 3adaHnsa Npasuna:

(defrule R1 "lMpwumep 3agaHusa npasuna”
(days 2)
(works 100)
=>
(printout t crlf "CsobomgHoro BpemeHu HeT" crlf)
(assert (freetime "no")))

JlaHHOe NpaBWJ1I0 COOEPXKWT B JIEBON YAaCTM ABa YC/IOBHbIX 3/1IeMeHTa (YnopsaoYyeHHbIX akTa), a B
npaBoi - KoMaHay printout BbiBoAa cooblieHns N koMaHay assert gobaBneHns HoBoro akTa. B
KoMaHZe printout: t - napameTp onpefensoWnii CTaHAAPTHLIA PEXUM BbiBOAA, a - crlf cumBon
BO3BpaTa Kypcopa 1 NepeBoAa ero Ha HOBYIO CTPOKY.

NMocTaHOBKa 3apayu

N3y4yeHne 6a30BbiIx KOMaHA U KOHCTPYKUMI CLIPS ocyuiecTBnsieTca NnocpeacTBOM MCMOJIb30BaHNA B
cpene CLIPS komaHpa clear, reset, deffacts, defrule c nowaroson akTuBM3aLmnen npasun.
NemoHcTpaunoHHas 3C pa3pabaTbiBaeTca ansd npeaMeTHon 061acTu, CornacoBaHHoOM C
npenogasaTesieM U NPOM3BOANTCS ee TeCTUPOBAHME Ha Pa3JINYHbIX KOMOUHALMAX BXOAHbIX
3HAY€HWI B NOLIAroBOM peXxunme.
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1. NU3yyeHue 6a30BbiXx KOMaHA N KOHCTpYKuun CLIPS

1. 3anyctutb cuctemy CLIPS (chann clipswin.exe). AKTUBU3NPOBATb OKHO MPOCMOTPA TEKYLLEro
cnncka akToB (NoanyHKT «Facts Window» nyHkTa «Windows» rnaBHOro MeHi0). BbInoNHUTL
CciefyoLyo NocnefoBaTe/IbHOCTb AeNCTBUN, (PUKCUPYA NOCe KaXKA0ro wara cocTosHue
CNncka hakToB:

o cOPOCUTb CUCTEMY B UCXOLHOE COCTOSAHME KoMaHaon (clear);

© BbIMNOJIHUTb Ha4asibHYl0 YCTaHOBKY KOMaHaou (reset) wnu kombrnHaumen knasmw " E;

o BBeCTU 3 NiobbIX ynopsanoyveHHbIX hakTa kKomaHgow (assert), Hanpumep:

(assert (n n) (mm) (p p));

© MOBTOPHO BbIMNOAHUTL COpPOC KOMaHaon (reset);

© YCTaHOBUTb 3 paHee BBOAMMbIX YNOPAAOYEHHbIX (haKTa B Ka4eCcTBe MCXOLHbIX (DAaKTOB,
ncnonb3ys KoOHCTpykumo (deffacts);

o BbIMNOJHUTbL cbpoc KoMaHzomn (reset).

2. AKTUBMN3MPOBATb AOMOJIHUTENbHO OKHO MPOCMOTpPa areHabl (noanyHKT «Agenda Window»
nyHkTa «Windows» rfiaBHOro MeHi0). BbINONHUTL CegyoLyo nocaenoBaTeNbHOCTL AeNCTBUN,
(hmKcupys nocne Kaxx4oro wara COCTOAHUSA Crncka akToB U areHabl:

° MCNONb3ys KOHCTpyKumio (defrule), BBeCTV Tpu NpaBmnia, Takne, YTO aHTELEAEHTI
nepBbIX BYX MpaBuWJ CONOCTABAATCA C KOMOMHaunen hakToB, 3aflaHHbIX paHee
KOHCTpyKumen (deffacts), a KOHCeKBeHTbI 3TUX NpaBu L0OABASAIOT HOBbIE (DAKTHI,
COonocTaB/iIieMble C aHTeuedeHTOM TpeTbero npasuna. MycTb, Hanpumep, X, Y n Z -
(hakThbl, 3agaHHble KOHCTpYKUMen (deffacts). Toraoa cTpykKTypa BBOAUMBIX NPaBu
MOXeT ObITb NpefcTaBneHa cnegyowmm obpasom:

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

© BbIMOJIHUTbL MO WaramM aKTUBN3aLILUIO NpaBn (I/ICI'IOJ'Ib3yF| «ropAvYyo» KOM6I/IHaLI,I/IPO AT).
2. Pa3zpaboTka AeMOHCTPALMOHHOMU 3KCNEPTHOMU CUCTEMDI

e CdhopmmpoBaTh, NoNb3ysAck pegakTopoM CLIPS, 6a3y 3HaHMI AeMOHCTpaunoHHon 3C n
COXpaHuTbL ee B (hanne rulebase.CLP. NMpeaMeTHyt0 061aCTb 3KCNEPTHON CUCTEMBI BbIDpaTh NO
COorjlacoBaHuio C npenofaBaTenem.

e Obwee KoNn4ecTBO Npaswus B 6a3e 3HaHun (b3) 0oKHO BbITb HEe MeHee 25. KonnyecTso
3HAY€HWIN NEPEMEHHbIX OO/KHO BblIbpaThCa Taknm obpa3om, 4Tobbl B3 oTBevana TpeboBaHMio
NOJIHOTHI, T.€. coAep)Kana npasusa, COOTBETCTBYLWME N0ObIM COHETAHUAM 3HAYEHWI
NepeMeHHbIX B IEBbIX YacTAaX NpaBua. Hanpumep, ecnm nepemMeHHas «CBoboaHoe BpemMs»
nMeeT 3 3Ha4YeHUs (KOTCYTCTBYET», «Maslo» U «KMHOI0»), @ MepeMEeHHas «noroda» - 2 3Ha4eHus
(«nnoxas» n «xopowlas»), TO MaKCManbHOEe Y1C0 NPaBun Ans onpenesieHns nepeMeHHom
«gencreune» bygeT pasBHo 6.

¢ B KayecTBe nNprvMepa, UCnob3oBaTbh PparMeHT 6a3bl 3HaAHUN, copepXKaLLnnCs B (ainne
rulebase.CLP.

e Ina aktusm3auum 3C B cpefie CLIPS ncnonb3osaTb NakeTHbIN ann run_labl.BAT, KOTOpbIA
MOXEeT ObITb 3anyLLeH C UCnoJib30BaHMeM NyHKTa «Load Batch» meHio «File».

e OTTecTupoBaTb IC Ha pa3/IMYHbIX KOMOUHALMSAX BXOAHbIX 3HAYEHWI B MOLLIArOBOM pexume.
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MpoaemMoHCcTpupoBaTh paboTy 3C npenopasaTento.

Copep>xaHue oT4ETa

Lenb paboTsl.

KpaTkoe n3n10)KeHne OCHOBHbIX TEOPETMHECKMX NOHATUN

MocTaHOBKa 3afa4M C KpaTKMM ONUCaAHMEM NopsiaKa BbINOJHEHUS paboThbl.
NemoHcTpaumsa paboTbl 6a3oBbix komaHa CLIPS.

e CtpykTypa 3C.

e [leMoHcTpauuns paboTsl 3C.

e Obwun BLIBOA NO NpoaenaHHon paboTe.

e Kof nporpammeil.

NMpuMep BbLINOJZIHEHUSA 3a0aHuUA

HNaHHas 3C BbipabaTbiBaeT peKOMeHAauun CTYIeHTY HakaHyHe 3a4eTa U NMeeT YeTbipe BXOAHbIe
nepeMeHHble («41CNo AHEel [0 3a4eTa», «KOMYECTBO HecaenaHHbIX labopaTopHbIx paboT (B %)»,
«TemnepaTypa Ha YuULIE» N «HAJIMYME 0CAKOB»), 1BE MPOMEXYTOo4HbIe («CBODOAHOE BpeMs» 1
«MOrofla») 1 BbIXOAHYI NEePeMeHHYIo («peKoMeHyeMble AeCTBUS»). AnarpaMma 3aBUCMMOCTH
NepeMeHHbIX MoKa3aHa Ha puc. 1, B ckobkax yKa3aHbl BO3MOXXHbIE IMEHA MepPEeMEHHbIX.

(=]
Peanusauua 3C B cpepe CLIPS

rulebase.CLP

(defrule data-input
(initial-fact)

=>
(printout t crlf "BseguTe 4yncno oHen o 3a4eTa (Uenoe 3HavyeHue): ")
(bind ?days (read))

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

(printout t crlf "BemuTe 4yncno HecaenaHbix nabopaTopHbix paboT (B %): ")
(bind ?works (read))
(assert (works ?works)))

rrrrrrorr

(defrule R1
(days ?days)
(works ?works)
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(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 "CsoboaHoro BpemeHu mano!" crlf)
(assert (freetime "a-little")))

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

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

;RULE: R13

; IF: days > 5

; THEN: fretim = "many"

MNakeTHbIX hanun

run_labl.BAT

; JaHHbIA (hann 3arpyxaeTt 6asy 3HaHUN,
; UIHUUKManusnpyetT cpely n 3anyckaeTt 3C
(load rulebase.CLP)

(reset)

(run)

From:
https://se.moevm.info/ - MO3BM Buku [se.moevm.info]

Permanent link:

Last update:

MO3BM Buku [se.moevm.info] - https://se.moevm.info/


https://se.moevm.info/doku.php/courses:knowledge_representation_and_artificial_intelligence_systems:lab1?do=export_code&codeblock=7
https://se.moevm.info/
https://se.moevm.info/doku.php/courses:knowledge_representation_and_artificial_intelligence_systems:lab1

	Лабораторная работа №1: Изучение основных возможностей и базовых команд среды CLIPS
	Цель работы
	Основные теоретические положения
	Постановка задачи
	Порядок выполнения работы
	1. Изучение базовых команд и конструкций CLIPS
	2. Разработка демонстрационной экспертной системы

	Содержание отчёта
	Пример выполнения задания
	Реализация ЭС в среде CLIPS
	Пакетный файл



