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1 OO0beKTHO-OPUEHTUPOBAHHBIM
IMOJIXOJ1 B IPOTPaMMUPOBAHUN

B nocsieiee Bpems pasBuTHE aNMapaTHBIX CPEICTB CYIIECTBEHHO OIle-
pexaeT pa3BUTHUE CUCTEM U CPENCTB MPOrpaMMUpOBaHu:A. UToObl BhI-
PaBUTH MoJioxkeHue, B 70-80-x rogax ObLIM MPENJIOKEHBI PA3JIUYHbIE
MOAXOMIbl K YBEJUMYEHUIO MPOU3BOIUTEIbHOCTU TPYHA MPOTPAMMUCTA.
Cpenu >TUX TOMBITOK BBIOEJAETCA TaKOe MOMYJIsAPHOE HaIpaBJIEHUE,
KaK 00 beKTHO-OPUEHTUPOBAHHBIN MTOAX0H K KOHCTPYUPOBAHUIO U KOIIU-
poBanuio nporpamm. Ocobyio poJib B IOMYJIAPHOCTH DTOTO IIOIXOJIA
CBI'PAJIO KaK ero TecHas CB#A3b ¢ uHTepdelicamMu mosb3oBaresis (0co-
OeHHO rpaduUecKrMu), TaK ¥ BKJIIOYEHHUE HJIEMEHTOB 9TOr0 TOIXOHA B
MOIYJIAPHBbIE (HA MEePCOHAIBHBIX KOMITbIOTEpax dhupmbl IBM) peanmsa-
1Y TUOPUIHBIX A3BIKOB porpaMmmupoBannsa C+-+ u Pascal with Objects
¢bupmbr Borland.

o cux mop O0TBIIMHCTBO UCIOJIB3YEMbIX TPOIPAMMHBIX CUCTEM II0-
CTPOEHBbI Ha MPUHIIUNAX CTPYKTYPHOTO IMOIXO0Ia, CYTh KOTOPOIO COCTO-
UT B JEKOMIIO3UIIMKM CUCTEMblI HA P:AM MOMyJel, mporemyp, QyHKIInii
U CTPYKTYP HAHHBIX, CBA3AHHBIX OOIMUM AJIrOPUTMOM (PYHKIIMOHHUPO-
Banusa. Ho pacrnpocTpaHeHne MOIIHBIX MTEPCOHAJBHBIX KOMITHIOTEPOB
(cpaBHUMBIX ¢ pabounmu ctarumamu 70-80-x romoB) cozmaso B 90-x ro-
JIaX OCHOBY MJIs HMIUPOKOTO TMPUMEHEHUs O0bEKTHO-OPUEHTUPOBAHHOTO
MOAX0/Ia Ha MpakTuke. B mocyemHee Bpemsa 0oJiee MUPOKO HAUUHAIOT
MCIIO/Ib30BATHCA A3BIKU ITPOTPAMMUPOBAHU A, CO3IAHHBIE B PAMKaX 00b-
€KTHO-OPUEHTUPOBAHHOI MeTomoJsiorun, Takue kak Smalltalk u Java.

HoBasa meromosiorus OpueHTHPOBaHA, IMpPEXKOE BCETO, HA CO3IAHUE
OOJIBIINX CUCTEM, KOJIJIEKTUBHYIO UX Pa3pabOTKY, MOCIEIYIONEe UX aK-
TUBHOE COMPOBOKIEHNE B IKCIJIyaTAIA U PETYJIAPHbIE MOAU(DUKAINN.
Cpenu TunoBbIX 337124, /18 KOTOpbix OOM sABJIsieTCsi MepCIeKTUBHOM,
MOJKHO BBIJIEJTUTH TaKHe:

® ABTOMATHUBAIUA DKCIEPUMEHTA, POOOTOTEXHUKA;
® JuCIIeTYCPU3alA, IIJIaHUPOBAHUE,

e uHTepdeiic moTb30BaTE A, AHUMAITU A

¢ KOMMYHUKAIIUK, CBA3b;

® MEIUINHA, 9KCIIEPTHRIE CUCTEMBI;

e 00paboTKa KOMMEPUECKOi nHMOpMAIINY;



® OIEepAIMOHHBIE CUCTEMBI;
® CHUCTEMBI YIIPABJIEHNA;
® TpeHaKepbl, MOAEJIUPOBAHUE.

B ocHoBe 06beKTHO-OPHUEHTHPOBAHHON METOI0JI0TUKA ITPOrPAMMUPO-
Banusa (OOM) sexkut 06beKTHBIN MOIXO0T, KOTIA, IPUKJIAIHA [IPEIMeT-
Has 00JIaCTh MPEACTABJIAETCS B BUAE COBOKYITHOCTH OOBEKTOB, KOTO-
pbie B3auMOAEUCTBYIOT MexKIy CO00Il MmocpencTBOM Iepernadn coooIie-
auii. Tlom 06beKTOM NOHMMAETCs HEKOTOPas CYIIHOCTD (peashbHas WU
abCTpakTHAsA) KOHKPETHOU MpeaMeTHOH obsracTu, 06J1amamas cocTo-
AHUEM, TOBEIEHWEM U WHIWBUIYAJBbHOCTHIO. (CocTOosAHME 00beKkTa Xa-
PAKTEPU3yeTCs MEePEUHEM BCEX €r0 BO3MOKHBIX (OOBITHO CTATHIECKUX )
CBOICTB M 3HAYEHWAMHU KAKIOTO W3 HTUX CBOUCTB (OOBIUHO JMHAMU-
geckux). Cocrosare 00beKTa OMUCHLIBACTCA ero nepeMenHbiMu. Ilose-
nerre o0bekTa (Mau ero (PYHKIUOHAJIBLHOCTD) XapaKTEPU3yeT TO, KaK
00bEeKT B3aMMOIEHCTBYET C IPYTUMHU 00bEKTAMU UJIU TIOIBEPTAETCS B3a-
UMOJIEiCTBUIO IPYTUX O0OBHEKTOB, TMPOABJIAA CBOIO WHIWBUIYAJILHOCT.
NumuBuayasbHOCTH — BTO TaKue CBOWCTBA 00bEKTa, KOTOPhIE OTINYa-
IOT €ero OTO BCeX IPYyrux o0beKToB. IloBenenne obbekTa peau3yercsa B
Buae PYHKIUNA, KOTOPbIE HA3LIBAIOT MeTomaMu. Ilpm 3TOM CTpyKTypa
00bEeKTa JTOCTYIIHA TOJIHKO UepPe3 ero MeTOIbl, KOTOPhIE B COBOKYIIHOCTH
dopmupyior unrepdeiic obbexTa.

Takoii 1moaxo MO3BOJIAET JIOKAJIN30BAaTh MPUHUMAEMbIE PEIIeHUS
paMkKamu o6bekTa, 00bequHssA B HEM U CTPYKTYPY U IOBeIeHue, a CJie-
JIOBATEJIbHO, CHUKAs CJIOXKHOCTH OTHEJIbHOM MmporpaMMbl (peasin3yro-
el 00beKT). DTa nnes 0obeINHeHN s CTPYKTYPHI U TIOBEIEHUA B OQHOM
MeCTe U COKDPBITHs BCEX MAHHBIX BHYTPU O00BEKTA, UTO IeaeT UX He-
BUIMMBIMU OJIs1 BCEX, 3a UCKJIIOUEHUEM METOI0B CaMOr0 00bEeKTa Ha3bl-
BAETCsA MHKAICYJIANHEH. IDTO MO3BOJIAET 00beKTaM (PYHKIMOHUPOBATH
COBEPIINEHHO HEe3aBUCUMO OPYT OT APYyTa, CKPbIBasA 33 mHTepdeiicom me-
TaJId peasm3anuu. VHKAICYJIANUSA IO3BOJIAET PACCMATPUBATH 00bHEK-
ThI, KaK HU30JIMPOBAHHbIE ~4YepHBbIE SIMUKN~ , KOTOPbIE 3HAIOT U yMEIOT
BBITIOJTHATH Onpenesienabie neiicrBusi. C 3TOi TOYKYW 3peHUs, BHY TPEH-
HEee yCTPOUCTBO ’UYepHBIX SAINIUKOB' 118 HAC 3HAYEHUs HE UMEEeT, HaM
BCE PABHO, 9TO MPOUCXOOWT BHYTPHU. BaKHO TOJILKO 3HATh, YTO HAMIO
TIOJIOKUTDH B AMUK MIPU OOpAIeHU K HEMY M UTO MBI IIPU DTOM U3 He-
ro mosiyduM. TakuMm 006paszoM, 00bEKThl 00BEKTHO-OPUEHTUPOBAHHBIX
CHCTEM — 9TO MUHUMAJIbHbIE €INHUAIIBI NHKAIICY TSN,



Ho x 06bekTy MoxkeT oOpalarbCcsa HE TOJIBKO MPOTPAMMUCT, CKPbI-
Batomuiicsa mon mecrouMmennem Mbl, Ho 1 11060i 00beKT, DyHKIMOHN-
pytommuii B cucrteme. 1A 3TOro HY>KHO TOJIBKO IOCJIATh UHTEPECYIO-
meMy OO0BEeKTy COOOIneHne, KOTOPOe MPEICTAaBJIAeT IPOChOy (mpukas,
TpebOBaHUe) BBIMIOJIHUTL HEKOTOPBIe nelfictBusa. U ecsu Takas mpochb-
6a MO¥KeT ObITH BBITIOJIHEHA, ITPUHSABIIUM COOOIIEHNE 00bEKTOM, TO OHA
BBITIOJTHAETCS, a €CJIN He MOYXKeT ObITH BBITIOJTHEHA, TO HE BBITIOJIHAETCS,
1 B KaKoOii-To hopMme nocaaBmuit coobienne o0beKT NHMOPMUPYeETCs O
peakIny Ha MOJYUYEeHHOE COODIIeHNe.

Ho kak ynmpaBjATh TaKuM MUPOM OOBHEKTOB, KOTHA UX CTAHOBUTHCH
moctarouno MHoro?! Bemb mHOrMEe m3 HuUX OyIyT OYeHb CHIBHO OTJIU-
JarbCs APYr OT IPYyra, KaK HalIpumep, 00beKThl, OIMUCHLIBAIOIINE TPUH-
Tep u 4depenaxy Topruity, a apyrue oObeKTbl OYIyT O4YeHb IIOXOXKU
JIPyr Ha [Ipyra, Kak HalpuMep, OObeKThl, OIKUCHIBAIOIINE aBTOMOOMIb
mapku " @opn” u aBromobusib Mapku ~Onmnenb”’ . 30ech Ha CIIEHY BbIXO-
JIUT OJIHA U3 KJIIUEBBIX KOHIIENINM 00beKTHO-OPUEHTUPOBAHHOTO MTPO-
IPaMMUPOBAHUA — UOesA TPYIIUPOBKU OOBEKTOB B KJIACChI, B COOTBET-
CTBUU C TE€M KaK OHU YCTPOEHBbI U meiicTByroT. Takasa uaes BIIEpPBBIE
bpl1a peasim3oBaHa eme B 60-bie Toabl B a3bike Simula. Ilom kmaccom
TTOHUMAETCA MHOXKECTBO OObEKTOB, CBA3AHHBIX OOITHOCTHIO CTPYKTYPBI
1 noBemeHus. TakuMm oOpa3oM, KJIACC MOXKHO CPABHUTHL C IIaOJIOHOM,
II0 KOTOPOMY CO3IAI0TCA O00beKThl. VIMEHHO KJiacC BHAaYaJIEe OIMUCHIBA-
eT TepeMeHHble U MeTOHbl 00bEKTa, TO €CTh CTPYKTYPY W ITOBEIEeHUE
00beKTa, U ONpenesisieT MeXaHUu3Mbl CO3/IaHUA PeaJibHO CYIIEeCTBYOIIe-
r'o B cUCTeMe 00beKTa, KOTOPhIN, KOTHA CO31aeTCA, IPEICTaBIIAeT co0oii
9K3EeMILTIAP KJIACCA.

Hasenenue ¢ TOMOIIBIO KJIACCOB MOPAOKA B MUPE 00BEKTOB — 00JIb-
II10€ TOCTUXKEHUE, HO MOYKHO MMOUTH JaJibIlle, OTPEeIesisas HEKOTOPHIH mo-
PAIOK M cpenu KJjaccoB. llocTuraercs 3TO C MOMOIIBIO BBEOEHUA MeXa-
HU3Ma HACJIEHOBAHUSA — II0XKAJIyii, CAMOIr0 MOIIHOI'O CPEACTBA B JIFO0OOi
00 bEKTHO-OPUEHTUPOBAHHON CUCTEME, TTOCKOJIBKY OHO TI03BOJISIET MHO-
TOKPATHO MCITOJIH30BATh OMHAXKIbI CO3MAHHBIN KOm. MexaHusm HacJse-
JIOBAHWUS OYE€Hb IMPOCT: OJMH KJIACC, HA3BIBAEMbIIl B paAMKaX 9TUX OTHO-
IMEeHUH CymepKIaccoM, MOJTHOCTRIO TTepenaeT IPYyroMy KJ1accy, KOTOPBI
Ha3bIBAETCA TOJIKJIACCOM, CBOIO CTPYKTYPY U TOBEIEeHHUEe, TO €CTh BCe
CBOU TIePEMEHHbIE U BCe MeTOabl. UTO maJsiee mesaTh ¢ 9TuM 60raTrcTBOM
ompenessAeT TOJIBKO MOMKJIACC: OH MOXKET JI00aBUTh B CTPYKTYPY UTO-
TO CBO€, YTO-TO M3 HACJIEIYyeMOro nHrepdeiica OH MOXKeT UCIIOIb30BATH
6e3 n3MeHeHuit, YT0-TO UBMEHUTD, 1, PA3yMeeTCs, MOXKeT 100aBUThb CBOU
cobcTBeHHBIE MeTOIbI. T0 eCcTh KJ1acC ¢ TTOMOIIHIO TTOAKJIACCOB PACITUAP -



eTcs, U KaK pe3yJbTaT, CO30aBaeMble 0OBEKTHI CTAHOBATCA BCe DoJiee 1
boJiee crienuaIn3uPOBaHHbIMU. KJIacChl, PACIIOI0KEHHbIE 10 ITPUHITUAITY
HACJIEIOBAHNUA, HAYUHAs C caMOro obiero, 6a30BOro kKJjacca, 00pasyoT
Mepapxuio KJacCcoB.

Pazywmeercsa cucrema, peaansyoonmasa TaKyue IPUHIIAIIBI TOCTPOEHU A,
npeabABIsAeT 0oJiee KeCTKue, 4eM MpU CTPYKTYPHOM TOaxoie, Tpebo-
BaHHUA K IIPOU3BOOUTEJIbHOCTH BBIYUCJIUTEJILHOI CUCTEMHBI.

IIpex e, ueM OBUTraTbCs OaJbIlle, CTOUT OTMeTuTh, uTo OOM He
ABJIACTCA OTpULIaHMEM MJIX IIPOTUBOIIOCTaBJICHHUEM CTPYKTYPHOMY IIOI-
X04y, HallpOTUB, ME€TOOOJIOTUA CTPYKTYPHOI'O IIPOrpaMMUPOBaHUA BXO-
IuT cocTaBHO yacThbio B OOM Kak cpencTBO NporpaMMUPOBAHUA CTPYK-
TYPbl 1 IIOBeOdCHNA CaMHX O6’beKTOB. STy METOOOJIOTHUIO IIpaBUJIbHEE
npeacraBJiATb KaK HHCTPYMEHT, HO3BOHHIOIHHﬁ CHU3UTH CJIOZKHOCTDb 3a-
Jadd U IMONOWUTHU K CO3MAHUIO TAKUX CUCTEM, IIOBEIEHHE KOTOPbIX He-
BO3MO2KHO MIpeJCTaBUTb B BUIE NCYEPIILIBAIOIIEIO Ha60pa BCEX BO3MOXK-
HBIX CUTYaIluii 1 pa3BeTBeHni aaroputMma. Ceromas TeopeTudecku 00-
OCHOBaHa M MPAKTUYECKU TOKa3aHA BO3MOXKHOCTh CO3JaHUSA HA OCHOBE
OOM 1npoeKTOB BBICOKOI CTEMeHU CJIOKHOCTH, BKJIIOUAIOINIUX MUJLIU-
oHbI cTpPoK kKoma. OOM mpekpacHO peasu3yercs Ha OOBIYHBIX MEPCO-
HaJIbHBIX KOMIILIOTEPaX, IMPCAOCTaBJ/IAA IIPU 95TOM Heﬂblﬁ PA0 HOBBIX
IIPEUMYIIECTB II0 CPABHEHUIO C IIPOIEAYyPHBIM IoaxonoM. Ho Bor Ha
XapaKTep MBIIJIEHUA MIPOTPAMMUCTA Y JUCHUINIJINHY HPOEKTUPOBAHUA
IIPOrPAMMHOIO ITPOAYKTa HOBAs METOJI0JI0T U, De3yCJIOBHO HAKJIAIHIBA~
eT CBOIf OTTIeYaTOK, OCOOEHHO Ha TIEPBBIX 3Tanax ucrnoab3oBanus OOM.

HOC.He KPaTKOTI'O OIIMCaHMA HEKOTOPBIX KJIOYEBBIX OHATUN O6’beKT—
HO—OpI/IeHTI/IpOBa,HHOﬁ MeToagoJiormu, MOXKHO COeJilaTb BbLIBOIO, 9YTO KOH-
OeIrnTyaJibHO O6’beKTHO—OpI/IeHTI/IpOBaHHaH METOOOJIOTUA IIPOTrPaMMUPO-
BaHUs ONMUPAETCA HA OOBEKTHBIN IMOAXOI, KOTOPBIM BKJIOUYAET B cebsA
9eThIpe OCHOBHBLIX IIPUMHIIUIIA:

Ab6cTparupoBaHue. Brinesienne TakKux CyIIeCTBEHHBIX XaPaKTEPUCTUK
00bEKTOB, KOTOPBIE OTJIMYAIOT €r0 OTO BCEX HAPYITUX OOBHEKTOB U
KOTOPBIE Y€TKO ONPEHE/IAI0T OCOOEHHOCTH JAHHOIO 00BHEKTa, C TOU-
KW 3PEHUs JaJIbHENIero paccCMOTpPeHus U aHajn3a. TOoJIbKO Cy-
[IECTBEHHOE /I JaHHOU 3a1a4yu U Hu4dero boJsiee. MuHumasibHONU
enunuieir abcrpakiun B OOM siBiisiercs KJjiacc.

Orpannuyenme mocryna. [Iporecc 3anuThl OTIEIbHBIX 2JIEMEHTOB 00b-
eKTa, He 3aTParuBalOINil CyIEeCTBEHHBIX XapPaKTEPUCTUK O00bHEK-
Ta, KaK 1IeJIOTr0.



MonynabHocTh. CBOICTBO CUCTEMBI, CBA3AHHOE C BO3MOYXKHOCTBLIO I€-
KOMIIO3UIINK HA DAL TECHO CBA3AHHBIX dacTeil (momysteit). Mo-
IYJILHOCTD OIIMPACTCA HA JUCKPETHOE IPOrpaMMUPOBAHNE OOHEK-
TOB, KOTOPbIE MOXKHO MOIEPHHU3UPOBATL WJIM 3aMEHSTh, HE BO3-
IeiCTBys Ha OPyrue 0ObEeKThl U CUCTEMY B LEJIOM.

CymecTrBoBaHMe MepapxXui. PaHXupoBaHue, yIopAL0unBaHLe 110 He-
KOTODPBIM TIPAaBUIaM O00ObEKTOB CUCTEMBI.

O6bexTHO-OpueHTrpoBanHasA MeTonosorusa (OOM) Britouaer B cebs
TAKUE KOMIIOHEHTHIL:

¢ 00beKTHO-OpueHTHpOBaHHbIH anamms (OOA),
e 00beKTHO-OpHeHTHPOBaHHOE poekTupoBanue (OOD),

¢ 00BEKTHO-OpHEHTHPOBaHHOe mporpammuposaune (OOP).

OOA — meTomoJstorus aHaJn3a CyInHoCcTel peaJbHOTO MUPa Ha OCHO-
Be TOHATHUI KJjacca W 00beKTa, COCTABJAMIIINX CJIOBAPh MPEeIMeTHOMR
obsracTv, AJiA TMOHWMAHUA M OODBACHEHWS TOTO, KaK OHU (CYIIHOCTH)
B3aUMOIEUCTBYIOT MEXK Oy CO0OA.

PaccmarpuBasi peasbHYO 337124y, aHAJUTUK Pa3buBaeT ee Ha He-
KOTOPOe YMCJI0 TmpenMeTHBIX obsiacteit. Kaxknas mpenmerHast 061acTh
— MWHp, HAOEJeHHbI oObekTaMu. B mpenmerHoit 00J1aCTH BBIAEIISAIOT-
Cs KJIACChl O0BEKTOB, KOTOPBIE, €CJIM ITO HEOOXOIMMO, Pa3dbUBAIOTCs
Ha TOIKJacChl. Kakaplii Kj1acc M ero nmogkJiacC aHaJIM3UPYIOTCA B TPH
oramna: MHGOPMANUMOHHOE MOIENPOBAHNE, MOAEIMPOBAHNE COCTOIHUMA,
MOIEJIMPOBAHNE MTPOIIECCOB.

Mopnenmun OOA B masnbHelimem nmpeodpa3yrTCcsa B 00bEeKTHO-OPUEHTH-
poBanHbIH MpoekT. OOD — MeT0m0/I0THs TPOEKTUPOBAHNS IPOrPAMM-
HOI'O IIPOJYKTa, COCHUHAMOINAsA B cebe MIpolecc OObEeKTHOH IeKOMIIO-
SULUK, OMUPAIOMINICS Ha BbIOEJEHHE KJIACCOB U OOBEKTOB, U IPUEMBI
IPEACTABJIEHU S MOesIel, OTPAK AKX JIOTUIECKYIO (CTPYKTYPa KJIac-
COB 1 OOBEKTOB) M (PUBMUECKYIO (APXUTEKTYpa MOJIeseH u mporeccos)
cTpyKTypy cucrembl. @ynpamenrtasbhbie nouaTus OOD: nHKancy -
11151, HACJIeAOBAHUE, TTOJTUMOPQU3M.

Nuakancynsamus. Kounenmusa cokpbITHsA B Kak O6b1 “KarcyJse” Bcelt un-
dopmanun 06 06beKTE, TO eCTh 00beINHEHNe B HEKOe I1eJ10€e IaH-
HBIX U IPOIenyp (MeTonoB) ux obpaborku. Ennnuneit nHkamcysis-
1 B OOD aABisieTcsA 00bEKT, B KOTOPOM COOEPIKATCA U JTaHHBIE



COCTOsAAHUS O0BEKTa U COODIIEHNsI, KOTOPhIe 00BEKT MOXKeT obpa-
OaTbIBATD.

HacnenoBanmue. Ilosrydyenue oT mpenmecTBeHHUKA — TAKOE COOTHO-
IMeHne MeXIy KJIacCaMu, HaXOOAMMMUCA B HEKOTOPOU orpee-
JIEHHOI mMepapxXuu, NpU KOTOPOU OOWH KJIACC MOIEJIUPYeT NOBe-
JIeHWe W CBOMCTBa APYroro KJjacca, NoDaBJIAsA CBOKO CIEeNu@UKY.
Knacc moBenenme KOTOpOTo HACTIEAYETCA HA3BIBAETCA CYyTIEPKJIIAC-
COM, a KJIacC, KOTOPBIil HacjenyeT MOBeleHUe, HA3bIBACTCA MOM-
KJIACCOM.

IMomumopdmusm. BosmoxkHOCTh €1rHO00pa3HOro obparienus (ochLI-
K 00BbEeKTaM OTHOMMEHHBIX COOOIIEHHUl) TP COXPAHEHUM YHU-
KaJIbHOTO TIOBeIeHUsA O0BbeKTOB. [Ipyrumu cjaoBaMu, TMOCKOJIBKY
OBeJIeHNEe OObEKTOB ONPEIeIAeTCA METOOAMU, METOI, ACCOIIUU-
POBAHHBIN C OMHUM U TEM K€ UMEHEM COOOIIEHUs, HOITYyCKAeT Pas-
JIUYIHBIE PEeAJTU3AINN /1A PA3HBIX KJIACCOB.

Co3maHHBIA IPOEKT MPEBPALIACTCS B IPOrPAMMHLINA IPOLYKT B IIPO-
1ecce 00bEKTHO-OPUEHTUPOBAHHOIO IIPOTPAMMUPOBAHUS — TAKOU Me-
TOHOOJIOIMHU [IPOrPAMMMUPOBAHKs, KOTOPasA OCHOBAHA HA IIPEICTABJICHUN
nporpamMmMHOIrO HpOﬂyKTa B BUIE COBOKYHHOCTI/I O6'beKTOB, Ka}KI[bIﬁ n3
KOTOPBIX ABJIAETCA CJIEMKOM (9K3EMILIAPOM) OTPENeIEHHOTO KJIacca,
a KJ1acChl 00pas3yIoT MepapXuio Ha MPUHLUMIMAX HacjemnoBaHus. Takum
obpasoMm, Ipu 00 bEKTHO-OPUEHTUPOBAHHOM IIOAXOIE MCUE3aeT MOHATHE
UCIIOJIHAEMOU MporpaMMbl. PeleHne mocTaB/IeHHONW 330aYld CBOIUTCS
K TOCTPOCHUIO HEOOXOMMMBIX KJIACCOB, W YIPABJIEHUIO CO3IABAEMBIMU
UMU 00 bEKTaMU-3K3EMILIAPAMM.

OynpamentasbHasa Kouneniusa OOP cocTtour B TOM, 4TO 00bEKTHI
1 KJIACChl B3aUMOIEHCTBYIOT APYr C APYLOM IIyTeM Iepemsadu COODIIe-
Huit. Iljist 9700 HEOOXOAUMO, YTOOBI OOBEKTHI OIMPEIE/ISAINCH BMECTE C
COODIIEHNAMU, Ha, KOTOPbIE OHU PEArupyIioT, B OTJIUYUKA OT TPOIELy PHO-
IO CTUJIS MIPOrPAMMMPOBAHNs, KOTIa CHAYAJIA ONPEeNesIAITCA JaHHbIE,
KOTOPBIE 3aTE€M MEPETAIOTCS B MPOHEIyPhI ((DYHKINN) KAK TapaMeTpHL.
[Ipu >TOM CpencTBOM MPOrPAMMUPOBAHUS BBICTYIIAET OIUH U3 OOBEKT-
HO-OPUEHTUPOBAHHLIX sI3LIKOB IIPOrPaMMUPOBAHMUSI.

A3BIK IPOrpaMMUPOBAHUSA HABBIBACTCI 006EKMHO-0PUEHMUPOBAH-
HbLM, €CJIU

® eCTb TIOAIEPXKKa OOBbEKTOB KaK abCTpaKIUil JTaHHBIX, MMEIONINX
nHTepdeiicHyI0 4acTh B BUIE ITOMMEHOBAHHBIX Olepanuii, u 3a-
IIUIIEHHYIO0 00J1aCTh JIOKAJIbHBIX HAHHBIX;



e BCe 00BEKTHI OTHOCATCS K COOTBETCTBYIOIIMM TUIAM (KJIACCAM);
® KJIACChI MOTYT HACJIEIOBATH OT CYIEPKJIACCOB.

e Jii00Oble JaHHBIE XPAHATCs KaK 00bEeKThI, pa3MellaeMble C aBTOMa-
TUYECKUM BbIIeJIeHneM U 0cBoOoxkImeHueM mamsaTu. OObekT cy-
IIECTBYET C CUCTEME [0 TeX IIOP, II0Ka €ro MOXKHO MMEHOBATh.

[Tocorenuuii TPpUHUIKWI OTJIMYAET YUCTBIE O00BEKTHO-OPUEHTHUPOBAH-
uole a3piku Takue kak Smalltalk, CLOS (Common Lisp Object System),
a B cpene Windows — sa3bik Actor, oT ruOpuaHbIX A3bIKOB IIPOIPAMMU-
pOBaHUsA, BBIPOCIINX W3 paHee CYIIECTBOBABIINX MTPOIEILYPHBIX sI3bIKOB
(Object Pascal, C++). D1u nogxonpl — kak Obl KpalHocTu B cemeit-
cTBe 00BEKTHO-OPUEHTHUPOBAHHBIX sI3BIKOB. DBJIMKe K CepennHe JIeXKUT
COBEPIINEHHO HOBBIi, ITOJTHOCTHIO MOCTPOEHHLIM HA MPUHIMUIIAX O0HEKT-
HO-OPUEHTUPOBAHHON MIE0JI0THH, HO BCE YK€ MMO3BOJISAIOIMNHT HAPYIIAIOTh
IIOCJIEOHUI IPUHIINI, sI3bIK Java.

2  dAdswik nporpammupoBanua Smalltalk

2.1 Kparkas ncropus sA3bIKa

C 00BbEeKTHO-OPUEHTUPOBAHHON METOIOJIOTHEH MBI IIO3HAKOMUMCS, W3-
y4dasd A3bIK mporpammupoBanns Smalltalk, mpu cosgamnnu Kkoroporo, Kak
nporpaMmmHoro npoaykrta, OOM ObLi1a MOJTHOCTHIO peasin3oBaHa. Pas-
paborka s3wpika Smalltalk mragasacs B 1970 romy B mcciieoBaTeIbCKOM
meHTpe pupMmbl Xerox. Mpes co3maHus OJHOPOTHON 00BEKTHO-OPHEH-
TupoBaHHOH# cucTemsbl Tumna Smalltalk npunagmexur Aneny Kero (Alan
Kay). Pabora mHam aspikom mpomosxkasack modtu 10 ser. [maBHBIM
aAPXUTEKTOPOM IpoeKTa Bce 3tu roabl o6t s Maranc (Dan Ingalls).
SHAYNTE/ILHBIA BKJIAO B CO3HAHME s3bIKa BHeC/M Tak:ke Ilurep [leii-
1ty (Peter Deutsch), I'nen Kpacuep (Glenn Krasner), Kum MaxkKosn
(Kim McCall). IIpekpacuoe uzsoxenue ocHOB s3bika u OOM, orpa-
xKaroiee 3ty pabory, comepxkurcs B kuure [1], HanucaHHo# djeHamu
Ipynmbl pa3zpaboTunkoB a3bika Smalltalk. 91a kHUra B KOMIIBIOTEpHOM
Mupe n3BecTHa Kak ['oybasa Kaura.

CymiecTBoBa M cjemymomue peanansamun s3bika Smalltalk, cosman-
uble pupmoii Xerox Park: Smalltalk-72, -74, -76, -78, -80 (uudpsr o3Ha-
qaioT rofn cosmanust). [Tocomentsas Bepcust, KaK KOMMEDPYIECKUH IPOLYKT,
IIOABUJIACH HA PBIHKE IIPOrpaMMHOro obecmedenus B 1983 romy u mpu-
obpeJsia JOCTATOYHO IMMPOKYI0 M3BECTHOCTh. Peasmsanmu Smalltalk-80



CErofHsA CYIECTBYIOT Mg MHOTHX KJjaccoB 9BM u B mepByio ouepenb
I TIePCOHAJIbHBIX KOMITBIOTEPOB U paboumx cranuuit. B konie 80-x
nosiBmiach Bepcusa Smalltalk-80 B cpene Windows nmox nassanuem Object
Works.

CymecrByer Kommepdeckasa Bepcusa a3bika a1 IBM AT mom DOS,
cosnannas B Kouie 80-x romos ¢upmoit Digitalk, Inc. Dro Smalltalk/V.
B cBA3M ¢ orpaHWYEHHOCTHIO pecypcoB Ha paHHUX IBM-kommbioTepax
U UX KJIOHaX, 3Ta CUCTEMa COHEPIKUT HE BCE KJIACCHI, MOCTABJIsAEMbIE
co Smalltalk-80. OngHako OCHOBHBIE CUCTEMHbBIE KJIACCHI U OOJIBITUHCTBO
IIPUMUTHUBOB B 3Ty CUCTEMY BKJIIOUeHbI. Kpome TOro cuesiaHbl paciiu-
penns rpaduIecKkoro sapa, KOTOPhIe MO3BOJISAI0T PA0OTATD C IIBETHBIMU
rpaduIecKUMHU aJanTepamMu, J0CTynHbIME Ha IBM-coBMecTuMBbIX KOM-
npiorepax. B nagase 90-x Toit ke dupmoii cosnana Bepcusa Smalltalk/V
for Windows.

B nagamne 90-x romoB B UucturyTe mpobsem umudopmaruru Poc-
cuiickoit Axkagemun Hayk Onliia mpousBeneHa agantaiusa A3bika Small-
talk/V 1y1st pycCKOSABBIMHOTO TOJIB30BATESS, MOCE KOTOPO B CO3maH-
HOIl cpeme MpPOrpaMMUPOBAHUSA CTAJIO0 BO3MOXKHBIM MHUCATH MTPOrPaMMbI
Ha ’pycckoM aA3bike”. IlockobKy amanTaius Obljaa OPUEHTUPOBAHA, Ha,
coBceM yxk Mmasiomornrabie 9BM coserckoro mpoussomcrsa, Smalltalk/V
OBL/T HECKOJIBKO YIPOIIEH (HAIPUMEp, UCUe3/1a MHOIO33Ia9HOCTD ), ObI-
J1a, ©3MEHEHa, CTPYKTYpPa HEKOTOPLIX KJIACCOB U UX HePapxus, HO 3aTO
cucreMa BMOJIHE paborocnocobHa Ha IBM-coBMecTuMbIX KOMIThIOTEPAX
naxke ipu Hagwauu 512 Mb onepartuBHol mamaTu. U xoTsa BpeMs Takux
MAIIUH MPOIILJI0, UX eIle JOCTATOUYHO MHOTO B CPEIHUX U [a¥Ke BBICIITUX
yuebHbIX 3aBeneHuAX. OUeHb MPUBJIEKATESIHBHOW ABJIAETCA MIPEIOCTa-
BJIAEMAas 9TOU amanTaiueil BO3SMOXKHOCTh TO3HAKOMUTHCA C OCHOBHBIMU
JepTaMu HOBOH WMIEOJIOTHH, HajKe TeM, KTO IIJIOXO 3HAeT (MU COBCEM
He 3HAET) aHIVIMACKUY A3BIK.

Torma xe, B Hayasia 90-x romos, Ha Oase s3bika Smalltalk-80 Bo3HI-
KJIM 00'bEK THO-OPUEHTUPOBAHHBIE CUCTEMbI, COOEPKAIINE WHCTPYMEHTHI
JIJ1s1 BU3YaJIbHOI'O MPOrpaMMupoBanusi, Takune kKak Enfin u VisualAge
for Smalltalk, koTopblie HACTPAMBAIOTC 101, HECKOJIBKO OIIEPAIMOHHBIX
cucteMm. Bepcus 3.0 cucremnr VisualAge for Smalltalk dupmbr IBM Tpe-
Obyer, HaIIpUMep, KOMIBbIOTEPA IO Kpalineit mepe ¢ 24 Mb oneparuBHoit
namATr 1 300 Mb Ha BuHUYecTepe, HO HMPEIOCTABJIAECT B PACIOPKEHNIE
IIPOrPAMMUCTOB MOIIHBIE U PA3HOOOPA3HBIE UHCTPYMEHThI KaK WHIUBU-
JIyaJIbHOH, TaK M KOJIJIEKTUBHOHN pa3pabOTKU MPOrPaMMHOTO MPOLYKTA.

OcHOBBI METOHOJIOTUH U A3BIKA MBI OyIeM pacCMaTPUBaTh ONUPAsICH
na cucremy Smalltalk/V. Ona paboraer Ha JOCTATOYHO PACIIPOCTPAHEH-



ubix IBM-coBmectumbix 9BM momraocTu ve Huke PC/AT286+ u comep-
JKUT IOYTHU BCe, YTO HeOOXOIMMO [IJIA ITePBOHAYAJIBHOTO 3HAKOMCTBA C
HOBBIM HAIIPABJICHUEM.

2.2 Hepapxusa xiaaccos Smalltalk n ee ocobennocTn

Object
Bechavior
Class
Metaclass
BitBlt
CharacterScanner
Pen
Animation
Commander
BitEditor
Boolean
False
True
ClassBrowser
ClassHierarchyBrowser
ClassReader
Collection
Bag
IndexedCollection
FixedSizeCollection
Array
CompiledMethod
BitMap
BitArray
FileHandle
Interval
String
Symbol
OrderedCollection
Process
SortedCollection
Set
Dictionary
IdentityDictionary



MethodDictionary
SystemDictionary
SymbolSet
Compiler
LCompiler
Context
HomeContext
CursorManager
NoCursorManager
DemoClass
DeleteClass
Directory
DiskBrowser
Dispetcher
PointDispetcher
ScreenDispetcher
ScroolDispetcher
GraphDispetcher
FormEditor
ListSelector
TextEditor
PromptEditor
TopDispetcher
DispatchManager
DisplayObject
DisplayMedium

Form
BiColorForm
ColorForm
DisplayScreen
ColorScreen

Dos

EmptySlot

File

Font

InputEvent

Inspector

Debugger

Dictionarylnspector
Icon



Magnitude
Association
Character
Date
Number
Integer
LargeNegativinteger
LargePositivinteger
Smalllnteger
Float
Fraction
Time
Menu
MethodBrowser
Message
Pane
SubPane
GraphPane
IconPane
ListPane
TextPane
TopPane
Pattern
WildPattern
Point
ProcessScheduler
Prompter
Rectangle
Semaphore
Stream
ReadStream
Random
WriteStream
ReadWriteStream
FileStream
TerminalStream
StringModel
Text
TextSelection
UndefinedObject



Kak BugHO M3 mpencraB/ieHUs, BCE KJIACCHI A3BIKA ABJIAIOTCA IMOM-
kJj1accamu KJtacca Object, KOTOpbIit HA3BIBAETCsT 6A30BBIM /11 HEPAPXUU
KJIACCOB U B KOTOPOM OIIPEIe/IeHBbI 00IIas OJisd BCEX O00BbEKTOB CTPYK-
typa u noBenenme. Kiacc Object me mmeer cymepkJiacca, HO 9TOOBI
COXPAHUTh €OUHCTBO MOCTPOEHUS CUCTEMbI, MPUHUMAETCH, YTO €ro Cy-
IIEPKJIACCOM ABJAETCA CIelNaJJIbHBIN HeompeneJaeHHbIH 00bekT 'nil’.

Kak yxke ormeuasniock — Smalltalk omHopomubIfi 00BEKTHO-OPUEH-
TUPOBAHHBIN A3BIK, B KOTOPOM BCE OOBEKTHI SABJISAIOTCA dK3EMILIAPaAMU
KJIACCOB, & €IMHCTBEHHBIM CIIOCOOOM YTIPABJIEHUsA OObEKTAMU ABAETCS
IIOCBLTIKA, UM coobienuit. Hampumep, 4TobBI onpenenTb, dK3€MIL/I-
POM KaKOI'0 KJIacCa ABJIAETCA HEKOTOPBIM 00bEKT, HAO0 MOCJIATh STOMY
0bbekTy coobienne class, koropoe Tpedyer 0T 00beKTa BEPHYTh UM
KJIaCCa, MO IMIabJIOHY KOTOPOro OH co3/aH. YToObl ciesiaTh 3TO, He-
00XOIMMO, COTJIACHO CUMHTAKCUCA sA3bIKa, CHAYAJIA yKA3aTh O0'bEKT, KO-
TOPOMY TIOCBLJIAETCSA COOOINEHUE, a 3aTeM 3alucaTh CaMO COODIIEeHUE.
Hanpumep, MbI )KejaeM y3HATh UM KJiacca s oobekTa 3.2. B sTom
cJIydae MOJIyYUThCA BhIPAXKEHUIe

3.2 class

B orBer Ha mpuHATOE coobmeHMe 0OBHEKT 3.2 BepHET MM KJIacca
Float.

Ho kak B cucTeMy momaaarT 9K3eMILIAPhI Ki1accoB? VIx Hamo co3ma-
BaTh COIVIACHO IMIAOJIOHOB, ompenesseMbix kjiaccamu! CremoBaresibHO,
YTOOBI CO30ATH YK3EMILIAP KJIACCA HAIO0 0OPATUTHCA K KJIACCY C COO0IIe-
HUEeM, TPEeOYIOMKUM CO3MAHNSA YK3EMILIAPA. SHAYUT CAMU KJIACCHI YIKe
BBICTYIIAIOT KaK O0BbEKThI CUCTEeMBI. U, TT0I00HO TOMY KaK 9K3EMILIADbI
CO3MAIOTCs U3 KJIACCOB, CJIYKAIIUX IJIs HUX MOOEJIbI0 WJIM 00pasIoM,
TaK U CAMU KJIACCHI JIOJIKHBI PACCMATPUBATHCA B sI3bIKE KaK O0BHEKTHI,
CO3/1aBaeMbI€ B COOTBETCTBUH C MTA0JIOHOM, 3aKJIFOUEHHOM B OTIPE/IEsIeH-
HOM KJiacce. Tako#l kjiacc Ha3bIBAETCA METAKJIACCOM JIAHHOTO KJIACCa.
OH cozmaeTcs aBTOMaTUYECKU TpU CO3MMaHuu Kjacca. IIpu aTom Kjtacc
— eIWHCTBEHHBIN K3EeMILIADP CBOETO METAaKJacca. 1akoil MeTaksacc He
MMeeT UMEHU U HOCTYT K HEMY OCYIIECTBJIAECTCA IOCBLIKON yKe U3BEeCT-
HOro HaM coobmienus class Kk knaccy. Hampumep, morwieMm coobiieHue
class kstaccy Float, To ectb 3anumiem Beipaxkenue Buna Float class. B or-
BeT Ha npuH:AToe coobienue kjace Float mosxken BepHyTh uMs KJjiacca,
9K3EMILISAPOM KOTOPOT'O OH SABJISETCs, TO €CTh OH [I0JIKEH BEPHYTb UMsi



CBOEr0 METAKJIACCA, HO ITOCKOJIbKY V METaKJIAaCCOB HET MMEH, OYIeT BO3-
Bparieno Float class.

Ho camu mMertak/iaccbl — 9TO KJiacChl cucTeMmbl. Kakoe oHu B Hel
saHuMaioT mecto? IlepBoe m COBEpPIIEHHO OYEBUIHOE PABUIO COCTOUT
B TOM, YTO IIPUBEIEHHA BBIIIE NEPAPXUA KJIACCOB COXPAHACTCA U IIJIA
X METAKJIaCCOB B TOM CMBICJIE, YTO €CJIM KMacC_l ecThb MMOIKJIACC KJlac-
ca_2, TO U MeTaKJiacC Knacca_l ecTh MHOIKJIACC MeTaKJIacca Kjacca_ 2.
Bropoe mpaBusio BeITEKAET U3 OOIIETr0 MPUHIIUIIA TOCTPOSHUS CUCTEMBI,
COTJTACHO KOTOPOMY JIFOOO# METaKJIaCC B CUCTEME, SBJIAACH €€ KJIACCOM,
IOJI?KEeH OBITH 9K3EeMILIAPOM HEKOTOpPOro kJjacca. OHO COCTOUT B TOM,
uTO JIF000I MeTakKJ1ace B CUCTEMe eCTh 9K3eMILIAP KJjacca Metaclass, ko-
TOPBII [IJ1s HUX, sABJIASACH HMIA0JIOHOM, OMMCHIBAET MX HauboJiee odIIue
CBOICTBa, CBA33aHHBIE C IIOBEIEHUEM B CHCTEME TeX 00bEKTOB, KOTOPbIE
YMEIOT CO34ABATH 10 OMHOMY PK3EMIL/IAPY, IPEICTABIAIOIIEMY KJIACC.

ILJIH 3aBeplieHus IOCTPOoeHUA CHUCTEeMbl, OCTaeTCAd TOJIbBKO CBA3aThb
Mex 1y cobol mepapxuio KJacCOB U METaKJacCoOB. HYToObI 3TO cresarh,
BCIIOMHUM O TOM, UTO B M€PAPXUU KJIACCOB 0A30BBIM KJIACCOM SBJISIETCS
kyiacc Object, koTopriit cam He umeet cynepkjacca. Ho kimacc Object,
COTJIACHO TpeIbIayniero, umeer cBoit meraksacc Object class, koTopwiii,
C OOHOU CTOPOHBI €CTh PK3eMILIApP KJjacca Metaclass, kak u Bce Opy-
I'e MEeTaKJIACChl CUCTEMBbI, & C APYrOf CTOPOHBI, 3TOT KJIACC ABJISAETCSI
”6a30BbIM” KJIACCOM HEPAPXUUA METAKJIACCOB, U COIJIACHO IIPUHITUTIA, HA-
CJIEIOBAHMS IIPYU IIOCTPOEHNH NEPAPXUH, OIIPEHe IsieT OOy 0 CTPYKTYPY
1 MOBEHEHNE BCEX DK3EMILIAPOB METAKJIACCOB CUCTEMBI, TO €CTh KJIAC-
coB. Orpaxas a1y posib metaksacca Object class, B cucreme Smalltalk
cosman kJjiacc ¢ umerneMm Class, KOTOPBIft ABIAETCA CYyMEPKJIACCOM IJIs
Object class. Takum obpasom, Bce METAKJIACCHI, KaK 00bEKTHI CUCTEMBI,
ABJIAIOTCA TOAKJIaccaMu KJiacca ¢ umerneM Class, omHOBpeMeHHO sBJIA-
Ach ?K3eMiLigpamu kJjacca Metaclass. Takum obpasom, mBa KJacca
cucteMbl, & uMeHHO KJjacchl Class u MeTaknacc onuchbIBalOT CTPYKTYPY
1 II0Be[eHre TeX 00bEKTOB CHUCTEMbI, KOTOPbIE MOI'YT CO3/IaBAaTh 9K3EM-
11sApbl. Bee To 001mee, 9T0 mpucyIe KJj1accaM U METaKJIaCCaM CHCTEMBI,
onuchiBaercsa B KJiacce Behavior, mjs koroporo kiaccer Class u Mera-
KNacc ABJAIOTCA moakJaccamu. Kpome toro, xyaacc Behavior ompemne-
JIsieTCA BCIO MHQOpMAINio, Heobxoaumyo uHTeprnperaropy Smalltalk’a,
KOTOpas BKJIIOYAET B ce0s1 TOJIHOE OMUCAHMe CYIIECTBYIONIE B cucTeme
MepapXun KJIACCOB U OOIIHE METOIbI, KOTOPhIE MTO3BOJIAIOT:

® CO3/1aBaTh CJIOBAPU METOMOB, DK3IEMIIAPHI KJIACCOB, UEPAPXUIO
KJIACCOB;



Object
o
Behavior
OO000O 00000
Metaclass 55560 00000
00000 00000
O0000 00000
Class
Object class o
O
Behavior class 5
Metaclass class o
Class class o
UndefinedObject class o
UndefinedObject o [ A]xmacc
O 2K3eMILIAp

Puc. 1. Knacesl u metaksaccesl Smalltalk
Hepaprus x.aacco6 u uepaprus Memaraiaccos usomopdmv dpyz dpyay
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Integer class — Number class— Magnitude class

! T !

Class \ Integer — Number — I\/Iagriitude

Class classX Behavior . Object

L Metaclass Pi Behavior class —_— Object class
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Metaclass class

Puc. 2. B3aumocB:A3b uepapxuii KJ1acCoB U METaKJIACCOB
A— B — A ecmv nodkaacc B; C — D — C ecms axsemnanp D

® OCYIIECTBJIATH JOCTYH K COOEPXKUMOMY CJIOBApPE METOOOB, K 9K3€EM-
JiApaMm 1 MePEMEHHBIM (3K3€MHJIHpa, KJIacca, Hyﬂa), K Uepapxuu
KJI1aCCOB;

® TIPOBEPATH COMEPKUMOE CJA0Bapelt MeTOI0B, (hOPMY PK3EMILIAPOB;

® [IePEeYUCIIATH CyleCTBYIOUINe MOAKJIACChl U 9K3E€MIIJIAPHI.

Takum obpaszom, B cucreme Smalltalk umeercs e omHa, a IBe ue-
papxuun — OOHa OJIA KJIaCCOB, a BTOPad OJIAd METaKJIaCCOB 9TUX KJIaC-
coB. IIpuyem BTOpas nepapxusi MOJHOCTHIO COOTBETCTBYET 1epBO# u 0be
nepapxXum Mexay coboit TecHO CBA3aHBI depe3 KJjacc cucteMbl Small-
talk, kotopnrit HaswiBaerca Class. Ocoboe mecTo 3aHUMAaET B CHUCTEME
kJjacc Metaclass, koTopnlit, B cuIy CBOEro ompeneseHus B CUCTEME, I10-
poxxpaer Meraksacc Metaclass class kak cBoit »k3emILIAp, a ¢ OApyroit
CTOPOHBI, B CUJIy OIPENe/IeHNS METAKJIACCa, CaM SBJISAETCA IK3EMIL/Is-
pom cobcrBennoro meraksacca Metaclass class (cm. Puc. 2).

Bce 310 HEOOXOOMMO 3HATH IJIA MPABUJIHLHOIO MOHUMAHNUA (DYHKIIU-
OHHUPDOBaHUA CUCTEMBI.

C camoro HavaJia MMeHa KJIACCOB CUCTEMbI HE CJy4YaiiHO MUCAJINCH
c mponucHOM OykBbl. Bce OHM ABIAIOTCA MMEHAMU TJI0DAJIbHBIX TE€pe-
MEHHBIX (TO €CTb MMEHaMM MMepeMEHHbIX, HOCTYITHBIX BCEM O6’beKTaM
CHUCTEMBI), COIEPIKATCA B CUCTEMHOM cjioBape ¢ umenem Smalltalk u mo-
I'yT BBI3BIBATHCA MO0 UMEHM B JII00Oe BpeMmsa u B JioboMm mecte. Bosee
IOApOOHO Bce 3TO OyaeT pacCMOTPEHO maJibiie B pasdnese 3.3 “Ilepemen-
Hble B A3blke Smalltalk”.



2.3 Omnpenesenne Kacca u IpuMep KJacca,

[Tpomoszkas n3ydeHne KJaacCoB U UX UEPAPXUU, PACCMOTPUM MTPOTOKOJT
KJlacca. ITOT MPOTOKOJ HEOOXOOUM, HAIIPUMED, TIPU CO3MAHUN HOBOTO
KJjacca. IIpexme Bcero, B MpPOTOKOJIE HY?KHO TOYHO yKa3aThb MECTO CO-
30aBaEMOT0 KJIACCa B MePapXUM ‘KJIacC-CymepKJiace’. 3arem, HeoOX0omu-
MO OIIMCATh KaK CTPYKTYPY CAMOIO KJIACCA, KAK KOMIIOHEHTA CHUCTEMBI,
TaK U CTPYKTYpPy ero 3k3eminispa. Ilocse sToro Hamo ompemesmTh WH-
Tepdeitc camoro kiacca (To eCTh 3aIKUCaTh T€ METObI, KOTOPHIE 10JIKEH
yMeTb BBIIIOJIHATH CaM KJIaCC KaK KOMIIOHEHT CI/ICTeMbI) nu I/IHTepCbeIQ/JIC
ero K3eMIUTAPA (TO €CTh 3aMKMCaTh Te METOIbI, KOTOPHIE IOIKEH YMeTh
BBIMTOJTHATH 9K3eMILIAD HAHHOTO Kjiacca). Ho Kjace ABIAETCS 9K3eM-
IJIAPOM CBOEr0 METAKJIACCa U M0 HAIIUM MPaBUIaM MMEHHO METaKJIacC
OTBETCTBEHEH 3a TO, KaK BemeT ceds ero sk3eminiAp. CiiemoBaresibHO,
ompenesisas uHTEpdERC CaMoro KJacca, MBI OIMHCHIBAEM M METAKJIACC
JTAHHOT'O KJIACCa, KOTOPBI OyaeT cO3MaH aBTOMATUIECKHU 110 ITPOTOKOJTY
CO3IaBAEMOI0 KJIACCA, 1 aBTOMATHUYECKHU 3aliMeT mojobaromnee MecTo B
NepapXuu METAKJIACCOB.

B mepeBojie Ha pycckuii sA3bIK, TPOTOKOJ KJjacca B Smalltalk’e BbI-
TJIAOAT CJAEIYIOMUM 00pa3oM:

<WNwms cynepknacca> <tun nogknacca>: <Wma knacca>
nmeHallepemeHHbIXDK3emnnApa: ‘umal nma2 ... °
nmeHallepemeHHbixKnacca: 'Nimal Nma2 ... °
nynol: 'Umal Uma2 ... '

l<uma_knacca> mertogbl Knacca!
meton_1 !

meton_N !!

l<uma_knacca> mertoabl aksemnaspa!
meton_1 |

metog S Il



HamomuuM, 9TO, KaK 1 BO MHOTUX JIPYTUX A3BIKAX MPOTPAMMUPOBA-
HUA, TI0]] UMEHEM MTepEMEHHOU BCeriia MOHUMAETCH MOCJIeI0BATEIbHOCTD
O6ykB 1 nudp, HAUMHAIOMAICA ¢ OYKBBI. [Ipexme uem moapodHO paccmo-
TPEeTh MPOTOKOJI KJIACCa M BCE B HEM OOBACHUTH, IPUBEOEM OOJIBIIYIO
JaCTh ONMCAHUSA CUCTEMHOIO KJiacca Association, KOTOPBIN U IIOC/Iy KUT
HaM JlaJiee B KadecTBe WJLTIOCTpanmnu. KoMMeHTapuu K MeTogaM, KO-
TOpble TTpeaHAa3HAUYEHb! JIJId TPOTPAMMUCTA U MPEICTABIAIOT KPATKYIO
XapaKTePUCTUKY MeTOIa, HO HUKAK He BJUAIOT HA UCIOJIHEHUE MeTO-
Ia B CUCTeMe, TepPeBelleHbl Ha PYyCCKUil A3bIK. Bechb ocTajbHOI TEKCT
— HeNepeBOAUMbIe, CUHTAKCUYECKU MPAaBUJIbHbIE BBIPAXKEHUA A3bIKA,
3a UCKJII0YEHNEeM 3HAKOB '!’, KOTOpbIe UCIOIB3YIOTCS KAK PA3IeTUTE N
IIPY BBIBOAE IIPOTOKOJIa B TEKCTOBOU (hopme.

Magnitude subclass: #Association
instanceVariableNames: 'key value’
classVariableNames: "
poolDictionaries: "' !

IAssociation class methods!

key: aKey
"CospaeT 1 BO3BpallaeT 3Kk3emnasap knacca Association,
C KJIKOYOM paBHbIM 3afaHHOMY 0bBbekTy aKey.”
" self new key: aKey!

key: aKey value: anObject
"Co3paeT n BO3BpalLaeT ak3emnnAp knacca Association
C 3apaHHbIMu kNtovom aKey n 3sHadyeHuem anObject.”
" (self key: aKey) value: anObject! !

IAssociation methods !

= anAssociation
" BosBpaluaer 3HaueHne true (MCTMHA), €CAM KHOY MPUEMHIKA
paBeH KNIOYY 3afaHHOI napbl anAssociation, B NpOTUBHOM
cnydyae Bo3spawaer 3HaveHue false (noxsp).”
" (anAssociation class == Association)
and: [key = anAssociation key]!



hash
" BosBpallaeT uenoe Ynucno, npeacrasnAoLLee

coboii XaWw—3HayeHNe K0Ya NpuemMHmKa.”
" key hash!

key
" Bosspalaer ktoy (nepsblii aprymeHT) npuemHmnka’
" key!

key: anObject
" 3apaer koY (NepBbiit apryMeHT) NpUeMHMKA.
BosBpalwaeT npueMHuK B KayecTee pesynbTaTa.’
key := anObject!

printOn: aStream
" 3anncbiBaeT CMBOJILHOE MPenCTaBAeHNE
NPUEMHMNKa B 3afaHHbI NOTOK aStream.”
key printOn: aStream.
aStream nextPutAll: ' ==> ",
value printOn: aStream!

storeOn: aStream

" 3anncbiBaeT CUMMBOSIbLHOE MPEACTaBAEHNE NPUEMHUKA
B 3afaHHbIN NOTOK aStream, n3 KOTOPOro 3aTem
BO3MO>XHO OO HO3HAa4YHO BOCCTAHOBUTb MPUEMHUK."

aStream nextPutAll: 'Association key: (.

key storeOn: aStream.

aStream nextPutAll: ') value: (.

value storeOn: aStream.

aStream nextPut: $)!

value
" Bosspalaer 3HayeHmne (BTOPOii aprymeHT) npmemHmnka’
" value!

value: anObject
" 3apaet 3HauveHne (BTOPOI apryMeHT) NpPUEMHUKA.
BosBpalaeT npueMHuK B KayecTee pesynbTaTa.’
value := anObject! !



Nrak, nmpu onpenesenun kJjacca Association mepBas CTpPOKa HMeeT
BUI:
Magnitude subclass: #Association
DTO 3HAUYUT, 9TO KJ1acc Association ecTh momkJiacc kyacca Magnitude.

Boobme B SmalltalkV tun nomksacca mMozKeT BBOOUTHCA OOHUM W3 CJIe-
IYIOIIUX TPEexX CII0CODOB:

1) subclass:
2) variableSubclass:
3) variableByteSubclass:

OTU KJIOYEBBbIE CJIOBA OIPENESISAIOT MOOKJIACCHI, YbM DK3EMILIAPDI
coliepxKaT, COOTBETCTBEHHO:

1) WMeHOBaHHbIE [IEPEMEHHbIE YK3EMILISPA;
2) UMEHOBAHHBIE U WHIEKCHPOBAHHBIE IEPEMEHHBIE SK3EMILIADA;

3) MHIEKCUPOBAHHBIE IEPEMEHHBbIE YK3EMILIAPA, MPEICTABIIAIOININE
MaccuB 0aUTOB.

Tperbe coobItieHne OnpeaessaeT MOAK/IACC, YbU SK3EMILIAPHI COIep-
KaT 06/1acTH MaMATHA, OPraHU30BAHHBIE KAK MACCUBBI OAWTOB, 4TO IIO-
3B0JIseT 9((PEKTUBHO XPaHUTh JaHHbIE. Takue 00beKThl ONPEIEsIAI0T
9JIeMEeHTapHbIe 3HAUEHU HAHHBIX, 1 TAKOBBIMU, HATIPUMED, SABJISIOTCH
9K3eMILIAPBI KJj1accoB String u Symbol. Hoctynm k GaiiTam 3TUX KJtac-
COB OCYTIIECTBJIAIOT T€ YK€ MPUMUTUBHBIE COOOMIEHN S, UTO OJ11 OOBEKTOB
C WHIEKCUPOBAHHBIMU MEPEMEHHBIMUA, HO OHM BCETIa BO3BPAINAIOT WJIN
IIPUCBAWBAIOT 1EJTbIe 3HAUEHUA, CIIOCOOHBIE pa3sMecTUTCs B Daiire.

[IepeMeHHbIE SK3EMILIAPA ONPEIe/eHbl BHYTPH KaKIOT0 IK3EMIL/Is-
pa KJ1acca, YHUKAJIbHBI ¥ IPAMBIE CCBLTKU HA HUX U3 APYTUX SK3EMILI-
POB BTOTO KJIACCA, W3 APYTUX KJIACCOB WJIN IK3EMILIAPOB APYTUX KJIAC-
COB HEBO3MOXKHBI. DTHU IMepeMeHHbIe JOCTYITHbI TOJIBKO TOMY 3K3€MILIs-
Py, B KOTOPOM OHHU ompenesieHbl. VIMeHa 3TuxX mepeMeHHbIX MUY TCA CO
ctpouHoit OykBhI. B sk3emiuisApe KJiacca Association aBe mepeMeHHBIE:
key, value.

IlepeMenHble KJlacca ABJAAIOTCA IJIO0ATBHBIMU MEePEMEHHBIMHU, HX
MMEeHa MUNIYTCs C TPONUCHOR OyKBBI. ITH epeMeHHbIe TOCTYIIHBI BCEM
9K3eMILIAPaM JAHHOI'O KJIACCa U BCEM DK3EMILIAPAM IOJIKJIACCOB JIAH-
HOTO KJIACCA, a TaKXKe CaAMOMY KJIAcCy M BCEM €ro IMOIKJIAcCaM Kak
obbekTam. B kiiacce Association mepeMeHHBIX KJIAcCa, HeT.



[Iysbl — 3TO cJIOBapu, COCTOANINE U3 MEPEMEHHBIX. ITUMU Tepe-
MEHHBIMM MOTYT IOJIb30BATHCs T€ KJIACCHI U IK3EMILIAPBI TEX KJac-
COB, B Ompede/ileHnM KOTOPBIX 3THU IIyJbl yKas3aHbl. Hampumep, myJt
CharacterConstants um mys1 FunctionKeys. Kak Bumum u3 onpeneseHusi,
B KJ1acce Association myJsioB Het. IIpumepowm myJia sABJsieTCs CJI0BAPb CU-
crembl (9K3emiuLAp Kiacca SystemDictionary) ¢ umenem Smalltalk, yixe
YIIOMWHABIIAKCA BBINIE W COMAepsKaIiuii Bce riobasibHBIE MTepeMeHHbIe
CUCTEMBI.

[Tonkstacc HacaemyeT OT CYINEepKJiacca BCE ero ImepeMeHHbIe DK3eM-
ILJIAPA, KJIACCA U BCE €ro MyJIbl, TO €CTh PK3EMILIAD MOAKJIACCa UMEeT
BCe MepEeMEeHHbIE DK3eMILIApa, OPeIesIeHHbIE B CYIIEPKJIacce, U BCe TIe-
pPeMeHHbIe PK3EMILIAPA, ONPEIeIEHHbIE B IIOIKJIACCE, a TAKKE MMEeeT
JIOCTYII KO BCEM IIEPEMEHHBIM KJIACCA U IIyJIaM, ONPEHeSIeHHbIM KaK B
CyIepKJiacce, Tak u B nojkJacce. I1oCKOIbKY pu Onpene/ieHun KJaacca,
Magnitude criucku nmepeMeHHBIX KJTacCa U 9K3EMILTIAPA IIYCThl U HET IIy-
JIOB, TO 9TOT CYTIEPKJIacC He m0DaBIAET MepeMEHHBIX B KJtace Association
1 B ero sk3eMiisApbl. Ho kitacc Magnitude — monkJstacc 6a30BOTO KJtac-
ca Object, B KOTOpOM HET IIYJIOB M MEPEMEHHBIX IK3EMILIAPA, HO €CTh
Tpu mepeMeHHBIX KJjiacca: RecursionlnError, Dependents, RecursiveSet,
CJIEIOBATEJBHO, caM KJacc Association Kak 0O0OBLEKT CUCTEMBI U BCE €ro
9K3EMILIAPbl MOT'YT OOPAIIATHC K STUM II€PEMEHHBIM.

Bce, 0 yem MBI Tak HOJITO TOBOPHUJIN, COIEPKUTCS B BBIPAKEHUU

Magnitude subclass: #Association
instanceVariableNames: 'key value’
classVariableNames:
poolDictionaries: "

KOTOPOE MPenCcTaBjsieT cob0M MOCHLIIKY COODIIEHUS C CEJIEKTOPOM
subclass:instanceVariableNames:classVariableNames:poolDictionaries:

00BbEeKTY CHCTEMBI, B TaHHOM ciydae Kjaccy Object, u kak peaxius Ha
9TO COOOIIEHME IIPOUCXOOUT OIIpede/eHrue B CHUCTEeMEe HOBOIO KJIACCA C
umenem Association, ¢ momo0aoIei CoOdIEHUIO CTPYKTY PO KaK camMoro
KJIACCa, TAK U €ro OYIyIIUX 3K3EeMILISPOB.

HaBepHoe B IIOCJIEAHEM Hpe,ILHO)KeHI/II/I HE BCE HOHHTHO, HO BE€Ib MBbI
He BCe ellle U pa3o0pasn. B KOHIIe KOHIIOB Bce MPOACHUThCA. [IBuraeMmcs
nasipie!



2.4 Coobmenusa n MmeTonbl B si3pike Smalltalk

Meton kJjacca MaM METOH SK3eMILIAPa COCTOUT U3 IabJIoHa COoOoDIIe-
HUs 1 Tesa Meroma. LIlabsoH coobiieHne COCTOUT M3 MMEHHU COOOIIe-
HUA (MM, KAK JaCTO TOBOPAT, CEJIEKTOPA COODIMIEHNA) U (HOPMATIBHBIX
00bEKTOB-apryMeHTOB, €CJIM OHU ecTb. Tak mabdsioH coobmenus key:
aKey value: anObject cocTtoutr u3 mmenu coobmienus key:value: um mByx
dopmanpbIX 06bekTOB-aprymenToB aKey u anObject. Testo meToma co-
JEPKUT BBIPAKEHUA A3BIKA, KOTOPbIE COCTABJIAIT IIPOrPaMMYy, BbIIIOJI-
HAEMYI0 0O'bEeK TOM-TTPUEMHUKOM 110 coobIenuto. Kaxapiit kjiacc numeer
HabOp MEeTOHOB, ONPEIESIAIIINX COODIIEHNS IBYX TUIIOB: METOMbI KJIaC-
ca, MOHATHBIE KJIACCY, KaK O0OBEKTY CHUCTEMbI, 1 METOMbI 9K3eMILIIPa,
IIOHATHBIE K3EMILJISAPY DTOr0 KJjacca. MeTomabl KJIacca BBIIOJIHIIOT CO-
OOIIIeHN 1, TTOCJIAHHBIE KJIACCY, KOTOPBI SABJIAETCS SK3EMILISIPOM CBOEro
METAKJIACCA, II09TOMY TaKHe COOOIIEHN S BLIITOTHAIOTCS 9TUM METAKJIAC-
coM. Meronpl Kjiacca OOBIYHO BKJIIOYAIOT COOOIIEHMs IJIsI CO3OQHUS
9K3EMILIAPOB KJiacca (HAIPUMeED, NeW:), MHUINAIN3AIUYN T€PEMEHHbBIX
KJjacca. IlpueMHUKOM Takux COODOIIEHHI MOKeT ObITb TOJIBKO KJIacC,
a He PK3eMILIAp KJjacca. Tak, Hanpumep, kJjaccy Association MOXKHO
mocJIaTh COoObIeHre Braa (TO ecTh COODIIeHne ¢ MabI0HOM )

key: aKey value: anObject

110 KOTOpoMy KJiacc Association co3macT »K3eMILIAp KJIacCa ¢ 3a1aHHbI-
MM B COOOIIEHMN KJIFOYOM M 3HadenmeMm. Hampumep,

mylndex := Association key: 'Index’ value: 344017

B pesyJibTare, Kak peakius KJIacca Ha 9TO COOOIIeHne, Oy1eT Co3/1aH
9K3eMILIAP JAaHHOIO KJiacca ¢ umeneM mylndex ¢ 3a/1aHHbIMU 3HAYEHU-
AMHM CBOUX II€PEMEHHBIX. =  — 9TO CHUMBOJI OII€PAlUK IIPUCBOEHMA,
IIOCJIE ee BBITIOJTHEHNA TlepeMeHHaA ¢ mMeHeM mylndex OymeT ykas3biBaTh
Ha CO3HAHHBIN PK3eMILIAP KJjacca Association.

MeTonbl PK3eMILIsAPa BBIIOJIHAIOT COOOIIEHU S, ITOChLIAeMbIE DK3EM-

nJiApaM JAHHOI'O KJIacCa, HAIlpUMep
mylndex value.

31ech coODIIEHME ¢ CeIEKTOPOM value MmochLTaeTcs sK3eMIIAPYy KJiac-



ca Association ¢ umenem mylndex, mpu 3ToM OymeT BO3BpAIIEHO YUUCJIO
344017. Ho mouemy Tak mnosryunsioch? C moCemHuM COODIMEHNEeM ITOUTH
BCe siCHO. UTOOBI MOHATH, YTO MPOUCXOIUT, JOCTATOYHO IIOCMOTPETH HAa,
ompenesieHne kKJjiacca Association ¥ IIOMCKATh TaM METO[ ¢ MIalJIOHOM
coobmenud value. Tam Takoil MeTOI eCTb U COCTOUT OH BCEro U3 OIHOIO
BhIpaxkeHus, ~ value, koropoe u BbinojiHsieTcss. CuUMBOJI = — CHUMBOJI
BO3BpaTa 3HAUYEHUs, U KOTIa OH BCTPEUAETCA B TeJIe METOJa, Pe3yJib-
TaT BBIYUCJIEHUS CTOIIIETO MOCJIe HErO BhIPaskKeHUs BO3BPAIIAETCs KaK
pe3ybTaT BBIMOJJIHEHUS MeToma. HO B3IVIAHYB Ha METOObI B KJIACCE
Association MbI OOHApPYXKUBaEM, UTO CHUMBOJI BO3BpATa 3HAUEHUS IIPU-
CYTCTBYEeT B Tejie He KaxKIOro Meroda. YUTo ke OyIeT BO3BpaIIAThCH
KaK Pe3yJIbTAT BBIIOJHEHWs MeToma B 3ToM ciaydae? OObimee mpaBmio
30eCh TAKOBO: €CJIM HeT YKa3aHWil, 9TO BO3BPAINATbH, II0 YMOJIYAHUIO
BO3BPAIACTCs IPUEMHUK COOOIMIEHUsA. 3aIlOMHUTE STO!

Bepuemcs kK miepBoMy COOOIIEHUIO, C TTIOMOIIBI0 KOTOPOTO CO3IaBaJIN
9K3eMILJIAP KJacca. YToObI MPOCIeONTh 3a MPOIECCOM BBITIOJTHEHU S Me-
TOIIa, COOTBETCTBYIOIIETO UMeHu coobiienus key:value:, octanoBuUMCA Ha
boJstee TOAPOOHO HA, MEXaHM3MaX MOMCKA II0 COODIIEHUI0 HEOOXOOUMOrO
MEeTOIa M MeXaHu3MaXxX BBINOJHeHu:A HafimenHoro meroma. HMrak, Kak
yiKe 0TMeYaJioCh, BIOJIHEHUEe Jiroboro meiictBusi B Smalltalk’e ocymre-
CTBJISIETCS C IIOMOIIBIO IIOCBLIKH O0BbEeKTY-IPUEMHHUKY coobmenus. Ta-
Kas MOCBLIKA IpeacTaBsisieT co0oii TpeboBaHMe BLIIOJIHUTH 00HEKTOM-
NPUEMHUKOM IeUCTBUs, ONMMCAHHBIE B TEJIE METOa COOTBETCTBYIOMIETO
mabJIoOHy coobmenusA. BoImosiHEHNE COOOIMEHWs TPOUCXOIUT, BOOOIIE
rOBOpA, TAKUM 00pa30M: TOJJIYYUB COODIIEHNE OO0 BEKT-TPUEMHUK UINET
COOTBETCTBYIOIINII METOJI C COOTBETCTBYIOIIUM UMEHEM COOOIIEeHU A, Ha-
YMHAA ITOUCK Yalle BCEro ¢ TOrO KJIacCa, PK3EMILIIPOM KOTOPOro 00b-
eKT ABJAgeTcA. Ecan 00beKT — KJ1acC, TO METOI UIETCA CPeIr MeTOH0B
KJIACCa, a €CJU O0BbEKT — PK3EMILIAP KJIACCA, TO CPeOu METOHIOB DK3EM-
ILJIsIPA KJIACCA, €CJIN HYKHBI MEeTOI HaXOMOUTCs, TO OH BBIIOJIHAETCS 1
KaK Pe3yJIbTaT €ro BBIMTOJIHEHU:A 00s13aTe/IbHO BO3BPAILAETCH HEKOTO-
phiii 06bEeKT, KOTOPBI HHMHOPMUPYET TOTO, KTO TTOCJIAJ COODIIEHNE, UTO
BBIIIOJIHEHKE €0 3aBEPIINJIOCH C COAEPKAIIUMCA B BO3BPAILAEMOM 00b-
eKTe Pe3yJIbTaTOM.

A ecsim Her Takoro Merona B kKJjacce?! Torma meron umercsa B OJiu-
JKalIeM cynepkJacce UCXOMHOro KJjacca. IIpu aToM odyeHpb BajkHO YUTO
UIIEeTCS - METO[ KJIacCa MM MEeTOH PK3eMILIApa. KECau HUIeTrcsa Me-
TOII, 9K3EMILJIAPA, TO OJIsI IIOKMCKA, CYIIEPKJIACCA UCIIOIb3YEeTCA NePAPXUsI
KJIACCOB, a €CJIM UINETCs METOM KJIACCaA, TO UCIIOIb3YEeTC NePAPXU IJIs1
MeTakJiaccoB. Ecm HyXKHOTO METO/Ia HET B IIEPBOM CYIIEPKJIacCce, TO B



COOTBETCTBYIOIIEH MEepAPXUM MOUCK IMPOIOJIKACTCA B CJIEMYIONEM CY-
IIEPKJIACCe W TaK IaJiee, MoKa He modepemcs o kjacca Object. Ecoau u
B HEM HYXKHOI'O METOIa HET, TO BBbIIAETCs OUATHOCTUYECKOe COODIIeH1e
O TOM, UTO OOBEKT-IIPUEMHHUK HE MOKET IIOHATb U BBINOJHUTH IOCJIAH-
HOI'O €My COOOIIEHHU.

Takum 0O6paszoM, MOCHLIKA COODIIEHNA BKJIIOYAET B CeOsi:

e ompenesieHne O0bEeKTa-TPUEMHUKA, KOTOPOMY IOCBLIAETCA CO0D-
IIEeHUE;

e oImpeesieHre, ecJii HeobXO0IuMO, 0O bEKTOB-apryMeHTOB CO0DIIe-

HUA;

e omperesieHne HYKHOTO MEeTOIa, KOTOPBIM HINETCs B KJacce WJIn
CYTIEPKJTIACCE;

e BO3BpAIllEHNE HEKOTOPOI'0 OOBbEKTA, KAK PE3yJIbTATA BBIIOJIHEHN I
MEeTOJa B OTBET Ha COODIIeHUE.

UNrak, uro mpousoiimer B orBeT Ha Association key: 'Index’ value:
3440177 IIpexme Bcero kjacc Association OTIPaBUTHCA HA, ITOUCKUA Me-
Toza ¢ cesiekTopoM key:value:. ITockosibKy o0bekT Association — KJiacc,
IIOUCK OyIIeT BECTUCH CPEI METOHOB KJIacCa U HAYHETC IOUCK C METO-
0B KJiacca kJacca Association. Tam Takoil MeTo1 ecTb ¥ OH HAYHET BbI-
MOJIHATHCA. Tesi0 3TOro MeToma COCTOUT U3 OLHOIO BhIPDAXKEHU (self
key: aKey) value: anObject. IIpu cpaBHeHuM ¢ mabIOHOM COOOIIEHNS,
aprymenT aKey cranet paBHBbIM cTpoKe 'Index’, a apryment anObject —
nesioMy uncsy 344017. Takum ob6pas3oMm, HAUYHET BBITIOTHATHCS BbIPa-
xenne ~ (self key: 'Index’) value: 344017. B navasie BbIpaxK€HUA CTOUT
CHMBOJI BO3BPaTa 3HAYUEHUA, CJIEIOBATEIbHO, TOT 00BEKT, KOTOPbIH 110-
JIyIUTCs B PE3YyJIbTaTe BBIYUCIEHUSA U OyIeT BO3BPAIIEH, KaK Pe3yJIbTaT
BBITIOJIHEHU A MeTo1a. IlepBas yacTh BbIpaxKeHus 3aK/II0UEHA B KPYTJIbIE
ckobku (self key: 'Index’) u BeinosiHsiercs nepsoit. Ilepsoe c10B0 B CK0OO-
Kax — uMs nceBgonepemennoit self, bosiee mompobro o Heit u apyrux
TICEBIONIEPEMEHHBIX MT033Ke, a MMOKa HaM JOCTATOYHO 3HATH, YTO OHO ITPO-
cTo obo3HAUYaeT IPUEMHHUK COOOIIeHns, TO ecTh Kjacc Association. Ta-
KM 00pa30oM, HaM HaJI0 BBITIOJIHUTH BhIpaskeHue Association key: 'Index’.
ITo yxke 3HaKOMOI cxeme, KJjacc Association OTIIPaBUTHCS HA, MOUCK Me-
TOJIa C CeJIeKTOPOM coobdinenusi key: u aprymenTom 'Index’. Takoit meTon
HalimeTcs cpeoy METOIOB KJiacca B KJjacce Association 1 HaYHET BbIIIOJI-
HATHCA. 1es0 PToro mMeroma cocrouT m3 Bhipaxkenus ~ self new key:
aKey, TakuM 00Opa3oM HAYHET BBIMOJIHATHCH BbipaxKenue ~ Association



new key: 'Index’. B sTom BhIpakenun kJjaccy Association cHaudasia mo-
ChLTAETCsA coolIeHne ¢ cejiekTopoM new. CoOOTBETCTBYIOIIErO0 METOHA
cpemu MeTonoB KJjacca Association HeT. IIoCKOIbKY HYKEH MeTO/I, KJ1ac-
ca, To Kjacc Association HaQUMHAET MOUCK HYXKHOT'O METOIA, UCIIOJIb3Y A
MepapxXuio MeTakJiaccoB. lepapxusa KJjaccoB i KJacca Association
nMeeT BUI:

Object
Magnitude
Association

Torma, B COOTBETCTBUHU C HIPABUJIAMU HOCTPOECHU NEPAPXUU OJIA Me-
TakJacca kJjacca Association, To ecth miisa Association class, nepapxus
OyneT HEeCKOJIbKO MHA:

Object
Behavior
Class
Object class
Magnitude class
Association class

Nwmenno a1y nepapxuio Oylier ncnosib30BaTh KJjiace Association, 4To-
OBI OTHICKATH METOJI COOTBETCTBYIONMMT coobmmenuto new. [IponBurasach
110 MepapxXuy CHU3Y BBepPX, HYKHBII MeTon HalineTca B Kjacce Behavior
1 OyIleT BBITIOJIHEH, BO3BpAaIlas HOBBIM 9K3eMILIAp KJjacca Association.
Ternepb 3TOT HOBBII PKBEMILIAP ABJIAETCA 0O0BEKTOM, KOTOPOMY IOCHI-
JaeTcsa cienyiomee coobmenne key: ‘Index’. Ilomck HyKXHOrO Meroma
HAYHETCA CPeIr METOIOB 9K3eMILIApa B Kjacce Association. Tam HyxK-
HBI METOH €CTh, 1 COCTOUT OH M3 OJHOrO BhIpaxkenus key := anObject,
KOTOpPOE NMPUCBAWBAET 3HAYEHUE MEPBOU MEPEMEHHOU TOJIBKO 4YTO CO-
30aHHOIO0 K3eMIIApa Kjaacca Association. Ilockosibky B mocsieqHemM Me-
TOIIe HE YKa3aH BO3BPAIAEMblli 00bEKT, METOI BO3BPAIILAET MTPUEMHUK
COOOITIEHM I, TO €CThb PK3EMILIAP KJacca Association, y KOTOpPOTO WHU-
IUAJIU3UPOBAHA MEpPBas MepeMeHHasd. ITUM 3aBEPIIAETCs BBITTOJTHEHUE
BhIpaskeHusa ~ Association new key: 'Index’, HO mis 3aBepIneHUs BBITIOJI-
HEHU:A TTEPBOHAYAJILHOIO COOOIIEHUA OCTACTCA 3aBEPIIUTH BBITTOJTHEHUE
coobmenus ~ ( Association key: 'Index’) value: 344017. IIys 3TOr0 HaIO
BBIIIOJIHUTH coolIieHue value: 344017, nocbLiaemMoe 3K3eMILIAPY KJIacca,
Association, MoJIy4eHHOMY B pe3yJibTaTe BCEX IMPEIbIAYIIUX BbIYUCIIE-



HUM. DTO cOObIIEeHNEe BBITIOJTHACTCA COBEPIIEHHO aHAJOTUYHO TOMY, KaK
BBLIMOJIHAJIOCH BHOBB CO3IAHHBIM dK3eMILIAPOM KJiacca Association coob-
menue key: 'Index’, ToIbKO Tenmepb yCTaHABIMBAETCs 3HAUEHUE BTOPOI
IIEpEMEHHOII aCCOIMATUBHOI maphbl M 9K3EeMILIAP KJjacca Association ¢
O6OI/IMI/I MHHUIINAJIM3UPOBAHHBIMHA I[IEPEMEHHDBIMHM BO3BpPallla€TCA KaK pe-
SYJIbTaT BbIYMCJICHU A BbIDa2KCEHU A

Association key: 'Index’ value: 344017

1 IMEHHO Ha, 3TOT 00beKT OyIeT Tenepb CChliIarbCs nepeMernHas mylndex.

Ho nouemy mocbLiaembie COOOIEHMS BbIIOIHAINCH UIMEHHO B TAKOM
nopAnke? 3ayeM IIOHAIOOMJIMCH CKOOKM M KaK CHUHTAKCHUYECKU IIpa-
BUJILHO 3aIMCaTh Bbipaxkenue n meros! O6 3TOM B CJIELyIOMEM pa3iie-
Jie, B KOTOPOM paccMOTpuM (opMaJsibHOe U DoJiee neTaabHOEe OTUCAHUE
CHHTAKCHUCA A3BIKa mporpammupoBanusa Smalltalk.

YTo ke KacaeTcs BOIPOCOB MPAKTUIECKOTO CO3MIaHUA HOBOTO KJIAC-
ca WM yOAJIeHUsA CYIIECTBYIOIIEr0, CO3/IAHUA B KJIACCe HOBOIO METOIA,
yOAJIEHUA WX MOAUMPUIIMPOBAHUSA CTAPOTO METOIA, TO 00 9TOM I03Ke
— B pazmesie IMOCBAIMEHHOM uHTepdeiicy mob30BaTe s,

3 Cunrakcuc a3bika Smalltalk

3.1 ®opwma bakyca-Haypa

dopmasibHOE OmucaHue CUHTaKcuca A3bika Smalltalk mpencraBum ¢ 1mo-
Moo pacmupenHoit dopmbl Bakyca-Haypa (POBH). Omnpenenenne
cuntakcuca POBH myxXmaerca B npegBapuTeIbHOM OIUCAHUM.

Cremndukanusa Ha sisbike POBH sBisercs moc/ienoBaTe/ibHOCTHIO
CMHTAKCUYECKUX NpaBuJj. IIpaBas cTOpOHA KaxKI0r0 MIPABUJIA OIpEIe-
JIsIET CUHTAKCUC TOCPEACTBOM MMEH APYTUX MPABUJI U TEPMHUHAJIbHBIX
CHMBOJIOB s3bIKa. IIpu »ToM

® I[I0CJIE/IOBATE/IbHOCTh CUMBOJIOB, HaOpaHHas pybneHHbIM wpud-
TOM, UOEHTUPUIIUPYET TEPMUHAJIBHBIE CUMBOJIBI ONPEE/IsIeMOTO
A3BIKA;

e UIeHTU(MUKATOP — IIOCJIEIOBATEIbHOCTD OYKB U U, HATHMHA0-
masics ¢ OyKBBI;



e KpyIJible CKOOKH ( M ) 0ObEIUHAIOT BMECTE aJIbTePHATUBHBIE TEP-
MUHBI 1, CJI€IOBATE/ILHO, B BBIPAKEHUN MOXKET OBITH TOJIBKO OIIHO
13 HUX;

® BEPTUKaJIbHbIEC YE€PTO4YKN ‘ pPa3aesidnT aJibTe€pPHATUBHBIC TEPMU-
HBbI; CJIe00BaTCJIbHO, B BBIPAXKCHNM MOXKET OBITH JII00OE U3 HUX;

® KBaIpaTHBIE CKOOKU [ u ] UIeHTU(DUIUPYIOT HEODA3aTE/IbHbBIE BbI-
paKeHU A,

e Qurypubie ckoOKY { 1 } UAEHTU(UIUDYIOT BBIPAKEHMS, KOTOPhIE
MOTYT TOABJIATHCA HYJIb UJIM OOJIbIIIEE YUCJIO PA3.

3.2 CuHTaKCHC A3bIKa, U TPUMEPHI

IIpuBemem cunTakcuc ss3bika Smalltalk, omucannbiit mocpencTBoM dop-
mys1 POBH. [lna OOJbIIUHCTBA, ONpENeIeHni pacCMOTPUM TTPOCTHIE
MOsACHAOMME TTpuMepbl. Mbl OyIeM onuchIBaTh CTAHIAPT A3bIKA, IO-
9TOMY YKaxKeM B OIPEHe/ICeHNH TOJIbKO OYKBBI AHIVIMHCKOr0 aadaBUTa, 1
TOJIBKO UX OyIeM HCIOJIb30BATh BO BCEM OCTAJIbHOM W3JI0KEHUU, €CJIU
HE OroBOpeHO 4To-inb0 apyroe. Eciwm ke A3bIK pacmupedH OykBaMu
HAIMOHAJIBHBIX aJI(haBUTOB, TH OIPEHe/IeHNs HAI0 COOTBETCTBYOIINM
0obpas3oM paCIIUPUTh.

3.2.1 JIunTepaabl cucTeMbI

Haunewm ¢ onpenesnenus OykB, nudp, YKUCEsI, CHMBOJIOB, CTPOK, CUCTEM-
HBIX UMEH. ITU OOBEKTHI A3BIKA HA3LIBAIOTCA JiuTepasamu. Vx oco-
OEHHOCTH COCTOUT B TOM, YTO IJIsI CO3MAHMS MX KaK O0OBEKTOB CHUCTEM,
UX JIOCTATOYHO 3aIKUCATh, TO €CTh MIPEICTABUTH B JINTEPAJIbHOU (popme,
YTO C TOYKW 3PEHUs OPTAHU3AINKA CUCTEMBI COOTBETCTBYET ITOCHLIIKE CO-
oOIIIeHnit K MeTakJaccaM, B pe3yJibTaTe KOTOPhIX MTOPOXKIAIOTCA HOBbBIE
9K3EeMILTAPBI COOTBETCTBYIOIIUX KJIACCOB.

samunckasllponucnasaByrkea = A |B|C|D|E|F|G|H|I|J]|K]|
LIM|N|O|P|Q|RI|S|T|JU|V|W|X]|Y]|Z

semunckaaBykea = samunckaslIponucnasBykea |a | b|c|d|e|f]
glhlifjlk[IfmIlnlofplafr{s|t{t|ufw]|x]|y]z

byxea = aamuncraesbyrsa.

yugppa =012 |3|4[5]6|7]|8]09.

borvwaslluppa = vyuppa | ramuncraslIponucrasByksa.



yudpv. = yudpa [ yudpa |.
borvwuelluppo. = bosvwanlluppa 6osvwaslluppa .

yeaoe yucao = [uudpos r] [ -] 6oavwuelludpo
PAUYUOHAADHAS OPOOL = UEAOE HUCAO | UeA0e YUCAO

YUCAO = UYEAOE MUCAO | pauuoHasvHoe wucao | [ uudpo r] [ -]
boavwuellugpo. [ orvwuelludpo]
le [lyudpry] |

[Tpumepn! uucest:

16r2FA1. Yucso nepen ‘r’ (Bcerma B gecATHIHOM opme) yKashiBaeT Ha
OCHOBAHUE CUCTEMBbI CIUCIJICHU YUCIA. DTO IPUMED LEJIOr0 YUCII,
— sk3eMIIApa kjacca Smalllnteger — B 16-Tupuano#t cucreme
cuucsieHus. Ecim '’ mepen 4mcjIOM OTCYTCTBYET, 3HAYUT HAHHOE
YUCJIO 3aIIUCAHO B HECATUYHON CUCTEME CUNC/ICHUA.

12, -23, 234, 8r2712, 16r-FF. IIpumepnl pasIudHbIX IIEJIBIX YUCEJT.

34/55, 8r-5366/8r5F1, 2r10011101/2r1011. D70 panuoHa bHBIE IPOOH
— 9K3eMIJIAPHI KJ1acca Fraction.

3.1416, -3.1459. Ilpumepbl OEeCATUIHBIX PAIMOHAJBLHBIX YUCET —
9K3eMIIAPOB KJjacca Float. TTockobKy ‘r’ oTcyTCTBYET, TO OCHO-
BaHUE CUCTEeMBI cuncjaeHua paao 10.

2.54e-2. D10 skx3eMILIAp KJ1acca Float, 3anmcannbiii B 9KCHOHEHIIAAIb-
HO#t bopMe u mpencrassAomuit Yucso 2.54 * 1072 = 2.54/100 =
0.0254.

16rFe-2 = 15 % 1672, 8r-2e-3 = —2 x 873, Dx3emmuapsnl Kaacca Float
B 9KCIIOHEHIUAJILHON (popMe B cucTeMe CUMCJICHHUsI, OTJIMYHONA OT
ILeCHTI/IT{HOﬁ, n 1UX OEeCATHUYHDBIC IIPEICTaBJICHHEC. KaK BUIHO U3
[IPUMEPOB, CUMBOJI € B 9KCIIOHEHIMAJILHON dopMe 3ammucu paiu-
OHAJILHOT'O 4HCJIA BCEr[a COBIALAET 0 3HAYEHHUIO C OCHOBAHUEM
CUCTEMBI CHUCJICHW A. O6paTI/ITe BHUMaHUE €111€ U Ha TO, 9TO IIOKa~
3aTesIb CTeTeHN YHCTIa, € BCETHa 3aaeTCA B IeCATHIHOR dopme.

Tenepw ompeniesieAEns CUMBOJIOB, CTPOK, KOMMEHTAPUEB, CUCTEMHBIX
MMEH:

cumsoaCoobwenus =, |+ | /| “|*| 7| <|[>]=]1@| % | —| &|
7!



”

cumeon = cumsoaCoobwernus | 6yxsa | uugpa | [ |]] -

(1)1

IS #
cumeosvraaKonemanma = $cumeon | $' | $"
cmpora ="' { cumeoa | ' |" }’
xommenmaput =" { cumeon | " } "
cucmemmoedmsa = # { cumeon | " |" }

Bor IPOCThIE IIPHUMEPDBI, IIOCTPOCHHBIC 110 9THUM OIIPpCOCJICHUAM:!

CUMBOJIbHBIE KOHCTAHTHI (9K3eMmisapbl kiacca Character):
$A, $°, $x, §f, $7, %,
CTPOKH (PK3eMILIAPHI Kj1acca String):
'‘Bold’, 'seed’, 'O" key’;
cucremubielmena (ax3emiAps Kaacca Symbol):
#Red, #Green, #at:put, #size, #HomeBook;
KOMMEHTapui:
" 2TOT MeTOq BO3BpALLAET MPUEMHUK COODLEeHNA" .

OrMeTnM, 9YTO KOMMEHTApUil UTHOPUPYETCA B JIIOOOM MeCTe, 33 WUC-
KJIIOUEHUEM CJIydasd, KOr4a OH HaXOOUTCA BHYTPU CTPOKH.

Yro0bI 3aBEPUINTH PA3rOBOP O JINTEPAJIAX U TOUHO OIPEOeIUTh, UTO
K€ 9TO TaKOe, OCTAJIOCh CIOeJIaTh TOJIbKO OJWH IIar.

maccue = ({ wucao | empoxa | cucmemmoe Ums | maccus |
cumsoavhasKoncmarnma } )
xoncmanmaMaccus = F#maccus

AUMEPAA = “UCAO | cmpoka | cumeosvrasKonemanma |
cucmemnoedms | wonemanmaMaccus

Wrak, Jurepasibl IIPEICTABJIAIT COO0W KOHCTPYKIUK S3bIKA, B BbI-
YUCJIEHUM KOTOPBIX M 3aKJII0YAETCs MOPOXKIEHHE HOBBIX 00HEKTOB —
9K3EMILIAPOB COOTBETCTBYIOMMUX KJiaccoB. CJienoBaTesibHO, 3alUCh JIU-
TepaJia CUCTEMA TPAKTYET TaK:

2 — mopoxkpaercs 3K3eMiiap kjaacca Smalllnteger co 3nauenunem 2;
'the’ — mopoxmaercs 3K3eMIIAp Kjacca String co 3HaueHueM 'the’;
$s — mopoxkmaercs sx3emmiAp kiaacca Character co 3sHaueHuewm s;
#Red — mopoxmaercs sk3eMILAp KJjacca Symbol co snauennem Red.

#(1 2) — mopoxmaercs K3eMIUIAD KJiacca Array ¢ IByM: 3aIaHHBIMU
ssieMeHTaMu 1 u 2.



3.2.2 OcHOBHBIE CHHTAKCUYECKHE €IUHUIILI CUCTEMBI

Crenyromue onpenesieHns — OCHOBHBIE MOHATUA, KOTOPBIE 3aT€M HUC-
TIOJTL3YIOTCS TIPU MMOCTPOEHUU BBIPaKeHuit, coodimennii, meromos. Ha-
YHEeM ¢ HauboJiee POCTHIX.

udenmugduramop = bykea{byxrea | yuppa}

umsallepemennot = udenmugpuramop

umsCoobwenus, = ynwaproedms | 6unaproedms |
karouesoeCaoso { xarouesoeCaoso }

ynaproeUms = udenmugduramop

ounaproedms = - | cumsosCoobuwenus/cumeosCoobwenus]

karouesoeCao6o = udenmuduramop:

nomepllpumumusa = <primitive: wuc.aro>

[Ipex e ueM OpUBOOUTH IPUMEPHI, IIOACHSIOIINE HEKOTOPbIE 13 BBEIEH-
HBIX OIIpemesieHn#, ckaxkem, 4To yHapHoelIMsa JacTo Ha3bIBAIOT yHap-
HBIM CeJIeKTOpoM, ObuHapHoellmsa — OuHApHBIM cesieKTopoM, a uMsaCo-
OOIIIeHN T, COCTOAIIEE M3 OHHOIO WJIM HECKOJIbKUX KJIIOYEBBIX CJIOB —
KJIIOYEBBIM CEJIEKTOPOM. DTH TEPMUHBI Mbl OyIeM TOYKEe HMCIOJIb30BATh.

VHapHOe mMs: Size, truncate, open;
OuHapHOE UMsA: = , + , — , <= >=;
KJII0UeBOe CJ10BO: at:, new:, nextAll;
HoMmeplIpumuTuBa: <npumnuTtus: 123>, <npumutus: 27>.

O npumuTHBax (WM, APYTUMHU CJIOBAMU, O IPUMUTHUBHBIX METOIAX)
MbI TIOTOBOPUM IIOJIPOOHEE B KOHIIE DTOTO PAa3Jesia, 3IeCh XK€ TOJIBKO
OTMETUM, YTO MIPUMUTHUB B TEKCTE METOIOB CHCTEMbI HE ONPEIesISAeTC,
a TOJIbKO BbI3bIBaeTcsA. Co3pmaeTcsa NMPUMETUB BHE CUCTEMBI, a 3aTeM B
Hee BCTPAUBAETCH.

Eme neckonbko “kupnuuunkon” a3bika Smalltalk, HeobxomuMbIx pu
OTIpEIe/IeHUN CUHTAKCUYECKNX KOHCTPYKIIUI si3bIKAa:

spemernwviellepemertvie = | umsallepemenroti | .
or0x = [ [{ rumsallepemennoti} | | padBoipascenud |
nepeuynoe = umsllepemennoti | aumepan | 6aox | ( svipascenue)
yHaproeCoobwernue = ynaproedmas.
bunaproeCoobuerue =
bunaproe dms (ynaproeBupascenue | nepsuunoe).



karouesoeCoobuerue = xarouesoeCroso
(6uraproeBupasicenue | nepsuuroe)
{xarouesoeCroso (6unaproeBupascenue | nepsuwnoe)}.

[IpuBenem mpumepsl COOOIIEHMIA:

yHapHOe coolienue : class ;

bunapHoe coobmienue: * 4.3 ;

KJII049eBoe coobmenue: at: index put: anObject.

[Ipexxge yem OBUTATbCA HAJIbINE, PACCMOTPUM TOAPOOHEE OUYEHb
BaJKHYI0 KOHCTDYKIIMIO sA3bIKa, Ha3BaHHYIO Osi0koMm. Bjioku — 310
9K3eMILIApbI Kjaacca Context, 9acTo MCIIOIB3yeMble B CUCTEME, HAIIPU-
Mep, B YIPABJIAIOMIUX CTPYKTYypaxX. BJIOK MmpencTaBiisgeT OTJIOXKEHHYIO
IIOCJIEOBATEIbHOCTD JIefiCTBUIl, KOTOPBIE OIUCHIBAIOTCA BbIPAKEHUAMU
A3bIKA, HAXOOAMUMUCA BHYTPU OJ10Ka. Bcee BbipaxkeHus 6JI0Ka 3aKJII0-
JalTCA B KBAJIPaTHbIE CKOOKY W PA3HEIA0TCA TOUYKaMu. BJIOK Moxker
MMeTh apryMeHTBbI, KOTOPhIE CTOAT B HadaJie OJI0Ka W OTHEJIAIOTCA OT
BhIpaxKeHUit 6J10ka cumBosiom |. KaxkgoMmy mMmenu aprymeHTa OJIOKa,
NIpeecTByeT :. BJioku MOryT ObIThb BJIOXKeHHBIMH. Korma 6J10K BbI-
TIOJTHAETCA, TO, €CJAU He MPEINUCaHO YTO-TO APYTroe, Pe3yJIbTaTOM BbI-
TIOJTHEHU 1 OJTOKA ABJIAETCs 3HAUYEHME MTOCJIEIHEr0 BIYUCIEHHOTO B 0J10-
K€ BbIpaXKeHU:A. DBJIOK MOXKeT CO/Iep:KaThb BbIPaxKeHue, nepes] KOTOPhIM
CTOUT 3HAK ~. JHAUYEHUeE, [TOJIyUYeHHOE IIPU BLIUYKUCJIEHUE STOTO BbhIPaiKe-
HUs U BO3BPAIIAETCS KAK PE3YJIbTAT BBIUYUCJIEHUs OJI0KA, YTO TPUBOIUT
K 3aBEPIIEHUI0 BbITOJTHEHU 0J10Ka. [Ipumepnl 6JI0KOB:

[ true].
[:letter | letter isVowel].
[(a:b | a<b]

Bjiok 6e3 aprymMeHTOB BBITIOJIHAETCS MPU TOCHLIKE €My YHAPHOTO
coobmienus value. Hanpumep, [2+3] value. Byner Bosspalieno uucsio 5.
BJI0K ¢ OIHUM apryMeHTOM BBITIOTHAETCS TIPU TIOCHLIIKE €My KJII0YeBOTO
coobOmmenus value: anObject. Hampuwmep,

[:array | array at: 1] value: #(A B C D).

Bosspamaercs cumbos1 A.



BJIOK C ABYyMA apI‘yMeHTaMI/I BBINIOJIHACTCA IIPHU IIOCHLJIKE eMy KJIIO-
yeBoro coodmenus value: anObjectl value: anObject2. Hampumep, ciie-
nyromnmit 610K B pe3y ibTaTe BbIUKMCJICHHUs BO3Bpamaer false:

[:a:b | a < b] value: 5 value: 3.

PazobpaBimuck ¢ 6Ji0KaMu, MOXKEM MPOIOJIKUTH ONpPeneIeHre CUH-
TaKCUYECKUX KOHCTpYKI_H/IfI A3BbIKA.:

ynaproe Bupascenue = nepsuunoe ynaproeCoobwernue
{ ynaproeCoobwenrue }
6unaproeBuiparcenue = (ynaproeBupascenue | nepsuuroe)
ounaproeCoobuerue {bunaproeCoobwerue}
Karouesoe Bopasrcenue = (bunaproeBuipascenue | nepsuunoe)
karovwesoeCoobwerue
soipascenue Coobwenue = ynaproeBopascenue |
bunaproeBoipascenue | xarouesoe Bupascerue
racradnoeCoobwenue = ynaproeCoobwenue | burnaproeCoobwenue |
karovwesoeCoobwerue
racradCoobuenuti = xackadnoeCoobwenue {; xackadnoeCoobwenue}
soiparcenue = {umallepemennotl =}
(nepsuunoe | evpascenueCoobwenue { ; KackadnoeCoobwerue} )
padBupaocenuti = {swpasncenue .} [[7] evpascernue]

CoenaeM HECKOJILKO 3aMEUYaHUl OTHOCUTEIbHO BbipaxKeHuii. Orme-
TUM, YTO yHApHbIE BbIPaK€HWsA He MMeIoT aprymeHToB. IlocsemoBa-
TEJIbHOCTb HECKOJIbKUX YHAPHBIX BbIPAXKEHUU BbIUYUCIAETCHA CJIEBA Ha-
paBoO. buHapHBIE BRIPpAXKEHNA TaKKe BBIUYUC/IAIOTCA CJIeBa Hampaso. B
Smalltalk’e Bce apudmeruydeckue onepanuy UMEOT OIMHAKOBBIN MTPUO-
PUTET, TTO3TOMY TPU BBITIOJIHEHUU BbIpaXKeHUud 2 + 4 % 7 ToJTyduM YUCJI0
42. ]Iy m3MeHEeHUs OPAOKA BBIUUCIEHUA B BBIPAKEHUAX HEOOXOIUMO
MCIIOJIb30BATh KPyTyible cKOOKuU. Tax Hampumep, Beraucyaas 2 + (4 x 7)
nosryanM gucyo 30. Temepb mpuMmepbl BbIpaKeHUiA:

¢ VHApHBIE BbIPDAXKEHUA:

10 factorial.
letter isVowel not.

objectA class name size.



L] 6I/IHaprIe BBIDAXKCHUA:
x Q@y.
(objectl size) + (object2 size).
24+4xT7.

® KJIIOYEBLIC BBIDAXKCHUNA:

anArray at: 2.
Rectangle origin: pointl corner: point2 .

Prompter prompt: 'Name:’ default: ".
® BBIDaKEHUA:

arrayl := Array new: 3.
arrayl at: 1 put: 'Smitt’.
'letter’ size + 5.

[Tpm BBIMOSTHEHUN BHIPAKEHU, B KOTOPBIX MPUCYTCTBYIOT BCE BUIIHI
CEJIEKTOPOB, padoOTaeT MPaBUJIO: YHAPHBIE CEJIEKTOPhI MMEIOT CaMbIi
BBICOKUI MPUOPUTET, 3aTeM HUAYT OMHAPHBIE CEJIEKTOPbI U, HAaKOHEI,
KJIIOUeBbIe. /14 3a0aHn A MHOTO MOPAOKA BBIYUCIEHUA HAIO UCTIOJIH30-
BaThb KPyIJyible CKOOKU. PaccMoTpuM mpumep CMEIaHHOTO BbIPAXKEHUA:

arrayA at: arrayA size — 1 put: anObject class.

DTO BbIpaXKeHue OymeT BbIYUCIATHCA CJIEOYIONIUM 00pa3oMm:

e cooDIIeHNe Size TOChLIAETCH O0OBEKTY, ONPEHeJEHHOMY IepeMeH-
HOI arrayA;

e coobienne - 1 moChLIaeTCA Pe3yJIbTaTy COOOIIEHUs SIZE;
e coobmenne class moceLiaercs mepeMmennoit anObject;

e cooOmmenme at:put: mocklTaeTca TTepeMeHHOH arrayA ¢ apryMmeHTa-
MU, ABJIAIONIUMUCA pe3yibTaTamMu coobmenuii -’ u class.

Yro0b! cpasy ObLl siCeH MOPsAH0K BbIYUCIEHUS, pa3dupaeMoe BbIpa-
JKEHUe MOXKHO 3aIKUCaATh, UCIIOJIb3Yy sl CKOOKU:

arrayA at: ((arrayA size) — 1) put: (anObject class).



OrMeTnM elie OOWH BAXXHBIH MOMEHT: OIHOMY U TOMY K€ O0beK-
Ty MOYKHO TOCJIaTh CPa3y HECKOJIbKO coobmmenuit (Kackam coobienntit),
pasnesisas mochLIaeMble cOOOIeHuA APYT OT apyra cuMBosiom ;”. Ha-
IIpuMep,

arrayA at: 1 put: ‘one’;
at: 2 put: 'two’;
at: 3 put: 'three’.

[Ipomoskasa onucanne CHHTAKCUCA A3BIKA, IIPUBEIEM IBA ITOCJIEIHUX
OIpeaesIeHUA:

obpaseyCoobwenus = ynaproedms | bunaproe Ums umsllepemerroti
karouesoeCaoso umsllepemennoti { xarouesoeCaoso
umsllepemerroti }.

Mmemod = obpaseyCoobuenus
[epemernviellepemernvie]
[HomepIIpumumuea/
psdBoipasrcerud.

Hekoropsie mpumepbl METOHOB HaM y2Ke BCTpedYaJnch. BepHurech
Ha, HECKOJIbKO CTPAHMUIL HA3a/1 ¥ BHOBB IIPOYNTANTE OIIPEIe/IeHre KJIaCCa,
Association. HaBepHoe Koe-uTO MpOACHUJIOCH W CTaJI0 MoHATHee. Ho
IJIs TIOJIHO#M sICHOCTHM HAZ0 pas3obpaTrhcs C ele OgHOW 0COOEHHOCTBHIO
CHCTeMbl — MHOroo0pasueMm ee mepeMeHHbIX.

3.3 Ilepemenmunie B sa3bike Smalltalk
3.3.1 Bmuapl nepeMeHHBIX

IToroBopum mompoOHee o mepeMmeHHbIX B sA3bike Smalltalk. Mx mecrtsb
BUIOB:

[ ] F.HO6a.HbeIe InepeMeHnHbie CUCTEMBI;
e 1ysibl (0OIIVE TEPEMEHHbIE HECKOJIbKUX KJIACCOB);
e IepeMeHHbIEe KJIaCCa;

¢ IIEepEeMEHHbIC YK3eMILJIAPa KJiaCCa;



® BDEMEHHBbIE IEPEMEHHBIE;
® IICeBIONEepEeMeHHbIe.

Bce nmepemennbie B cucreme Smalltalk, B oTyimunu oT 00beKTOB He
uMeroT tumna. Ilepemennbie — 9T0 ykKaszaresu 00bEKTOB U IIPUCBOEHUE
epeMeHHOM HEeKOTOPOro 3HAYEHUs CO3[IaeT HOBBIU yKasaresb Ha 00b-
eKT (HOBBIH MCEBIOHNM OODBEKTA), & He CO3JaeT KOmmio obbekTta. [l
KOTIUPOBAHMs O0BEKTOB B CUCTEME CYIIECTBYIOT CHEIINAIbHBIE METOIbI.

[TepeMeHHbIE PA3INYIAIOTCS BPEMEHEM CBOErO CYIIECTBOBAHUSA W 00-
JacThio melictBus (obsactbio BumuMocTn). [7106aspHBIE TEpeMeHHBIe
CHUCTEMBbI JOCTYIIHBI JII0O0OMY OOBEKTY CUCTEMBI [IJ1s UTE€HUS U 3aIUCHA U
HAXOMTCs BCE OHM, KaK yKe OTMeYaJIoCh, B myJje ¢ uMmenem Smalltalk.
[IepemeHHbBIE COmEpPXKAIIUECS B CJIOBAPAX, HA3BIBAEMBIX IIYJIAMH, I0-
CTYIIHbI BCEM 9K3EMILIAPAM KJIACCOB, B KOTOPBIX IIyJI OObABJEH IPU
onpenesieHnn KJIACCa, a TAKKe BCEM 9K3eMILIsipaM UX MOOKJIacCOB. Mms
nepeMeHHOU 13 MyJIa U ee 3HAUYeHNE CBA3BIBAIOTCA B 00bEKT, ABJIAIOIINAH-
cs1 9K3EeMILTAPOM Kjiacca Association, 1 UMEHHO TOT OOBEKT MOMeIa-
ercs B myJ. Bce mepeMeHHBbIE KJIACCA HESIBHO PETUCTPUPYIOTCA B IIYJIE
KJIACCA U JIOCTYIIHBI 3TOMY KJIACCY, €r0 MOIKJIACCAM U BCEM 3K3EeMILI-
paM 3TOTO KJIacCa U ero ImoAKJiaccoB. Bce 3Tu mepemeHHble KUBYT B
CHCTEeME [0 TeX IIOp, [T0KA MX sBHO He ymaJsT. MMeHa Bcex aTUX mepe-
MEHHBIX, TaK XK€ KaK W UMEHa IIyJIOB, SBJISAsICH OOIIMMU, HAYMHAOTCS
C HpOHHCHOﬁ 6YKBbI. CI/ICTeMa CJIEOUT 3a HGYKOCHI/ITGJIBHBIM BBITIOJIHE-
HUEM 3TOTO TTPABUJIA.

[TepeMeHHBIE DK3EMILISAPa KJIACCA XPAHATCS B IMaMATH BHYTPU Ka-
KIOTO DKIEMILIAPA W HUCUE3AI0T BMECTE C 9K3eMIIsApoMm. VX ummenHa,
IMUITYTCA CO CTPOUYHOR OyKBBI. CCHLIKH HA 9TH ITEPEMEHHBIE BO3MOK-
HBI TOJIBKO BHYTPH TOTO DK3EMILIAPA, KOTOPOMY OHU mpuHamiexar. Ha
IIepEMEHHBIE YK3EMILISAPa 00bEKTA-TIPUEMHUKA HEKOTOPOTO COOOIEHMU S
B TeJjle COOTBETCTBYIOIIEI0 METOa MOXKHO CCBLIATBHCs 10 MMEHU 3TOU
NepeMeHHON WJIX 110 UHIEKCY, €CJIN KJIACC COIEPXKUT UHIEKCUPOBAHHbBIE
nepemennbie. [locmorpuTe BHOBB Ha onpenesenne Kjacca Association: B
OolpedeJ/iIeHHbIX B HEM METOdaX 9K3E€MILJIAPa I/ICHOJIB?)yIOTCH IepeMeHHbIC
ok3eMIiApa key u value.

Bpemennbie mepeMeHHbIE ONPEIesIAITCA BHYTPU METOIOB U OJIOKOB,
OHM CO3IAIOTCsS B MOMEHT BBI30BA METO[IA WJIM OJIOKA M YHUUTOKAIOTCSI
10 OKOHYAHUU UX PAOOTBI. DT MEPEMEHHBIE UMEIOT MMEHA, HAUMHAI0-
mecs (Kak U MMEHA IIEPEeMEHHBIX 9K3eMILIAPa) CO CTpouHO# 6yKBbL. C
epeMeHHBIMU OJIOKA Mbl BCTPEYAJIUCH B IPUMEPAX, IPUBEIEHHBIX Yy Th
paHee IpU ONMMUCAHUKU OJIOKOB.



B cucreme Smaltalk nmeroTcs eme Tak Has3bIBaeMble IICEBIONIEpE-
MEHHbIEe, X MMEHa, HAUMHAIOTCs CO CTPOUYHOIt OyKBBHI, HO OHH, T€M HeE
MeHee, DOCTYIIHBI BceM 00beKTaM cucTeMmbl. IlceBmonepeMeHHbIE — 9TO
MMEHA-YKa3aTe/J1 CIeHUaJIbHbIX 00 bEKTOB CUCTEMbI, HO, B OTJIMYUHU OT
IIePEMEHHbIX, He MOI'yT ObITb Ilepeorpenesierbl. IlceBaonepeMeHHbIMY B
cucreme siBjisitorcsi: nil, true, false, self, super.

[IceBmomepemenHas nil yka3bIiBaeT Ha CIIEIIUAJIBHBINH OOHEKT — 9K3€M-
msp kjacca UndefinedObject, nucnonbsyemurit, korma He0OXOIMMO yKa-
3aTh Ha OTCYTCTBHUE KAKOro-J1b0 IPYroro moaxoasmiiero oonekra. Ilces-
nornepeMenHbie true u false ABJAAIOTCA €OUHCTBEHHBIMU YK3EMILIsAPAMU
kJjaccoB True u False u , coorBeTcTBEHHO, 0003HAYAIOT JIOTUYIECKYIO HC-
TUHY U JIOTUYECKYIO JIOXKb.

3.3.2 IlceBmomepemenHsle self u super

Ocoboe mMecTo B cucTeMe 3aHUMAIOT TceBnonepeMenubie self u super, Ko-
TOPbIE€ UCHOJIL3YIOTCSA B TeJIe METOHOB M YKa3bIBAIOT HA 00BHEKT, KOTO-
pblii BbI3BaJI JaHHbBIA MeTon. Pazimuarorcs oHu crmocoboM MOMCKa MEeTO-
I1a, KOTOPBI He0OXOOMMO BBIIIOJIHUTE O0OBEKTY: Self HaunmHaeT mMouckK Me-
TOZIa B KJIacCe, KOTOPOMY IIPUHAIEKUT O0bEKT-IIPUEMHUK, & SUper —
B CYIIEPKJIACCE TOTO KJIACCa, B KOTOPOM HAXOIUTCS METO., COMEP K aIuii
nceBmonepeMennyio super. Vcmob3oBanue mceBIonepeMenHol super He
B KaJecTBe IPUeMHUKa (HallpuMep, B KAUeCTBE apryMeHTa) MOJTHOCTHIO
COBIIAIAET C UCIIOJIb30BaHUeM IceBmomepeMmentoit self; ncrmonb3oBanume
super BJIMAET UCKJIIOYUTEIbHO Ha, KJIACC, C KOTOPOrO HAYNHAETCA TTOUCK
HEOOXOIMMOrO METOIA.

Yr10o0bI pa300paThbCsi B TOHKOCTAX IPUMEHEHU S STUX [ICEBIOIIEePEMeH-
HBIX, PACCMOTPUM ITPOCTOI MOACHAIONIIUN IIPUMED.

[Ipocsienum, KaK BBIIOJHAOTCA coobmenus K self, s gero ompeme-
JUM Ba KJiacca ¢ umenamu One u Two 6e3 nepemMeHHbIX, 0€3 MEeTOIOB
KJiacca, TIpuyeM, MycTh KJjacc |wo — moakJacce kKsaccaOne, a kJjacc
One — mopkJiacc kyacca Object.

Object subclass: #0ne
instanceVariableNames:
classVariableNames: "
poolDictionaries: "'!

11

IOne class methods!



IOne methods!

test
"1

resultl
~ self test !

One subclass: #Two
instanceVariableNames:
classVariableNames: "
poolDictionaries: "' !

17

I'Two class methods!

I'Two methods!

test
-2

[Tycts examplel — sk3emmasap kiacca One, a example2 — sk3em-
IJIAP KJIacca |wo, 3TOr0 MO¥KHO JOOUTHCS BBIITOJIHUB BbIPAKEHMI

examplel := One new.
example2 := Two new.

B caemytorieit Tabsnile IpUBEIEHbI PE3YILTATHI BHIUUCIEHUS UeThI-

pex BBbIpAXKEHUM:

BBIPAKEHHE pe3yJbTaT
examplel test 1
examplel resultl 1
example2 test 2
example2 resultl 2

Coobmenne resultl B IByX TPUBENEHHBIX BBIPAKEHUAX BbI3HIBAET
OJINH W TOT YK€ MEeTOl, OmpenesieHHbI B Kjacce One. Pesynbrar sTmx



BhIpasKeHU pasndeH n3-3a coodmenus K self, comepkamierocsa B 3TomM
merone. Korma coobmrenne resultl mocoliaercs examplel, mouck coot-
BETCTBYIOIIErO MeTOHa HaunHaeTcs ¢ Kjacca One — ¢ kjracca KOTOPOMY
IIPUHAJIEKUT OJTydaTe b coobmenusa. Merom nyia resultl Haxonurcsa B
9TOM KJIACCE, X COCTOUT M3 onHOro Beipaxkenusa =~ self test. IlceBmomepe-
menHasa self cepltaeTcs Ha oOJTyYaTesist COOOIEeHM T, TO eCTh Ha examplel.
[Touck myis oTBeTa Ha test HAUMHAETCs B KJlacce, KOTOPOMY TpUHAIIe-
KUT TIOJTyYaTe b coo0Ienns test, To ecth B Kjtacce One. OH TaM eCTb,
OH BBITIOJIHAETCSA W BO3Bpamaer 1.

Korma xe coobmenue resultl mocwriaercs o6bekTy example2, mouck
COOTBETCTBYIOIIEr0 METOa HAaUMHaeTcA ¢ Kjacca Two. Tak Kak HYyXK-
HOI'O METOHA B 9TOM KJIACCE HET, IIOMCK IIPOIOJIKAETCA B CYIIEPKJIACCE
i kjaacca Two — B kJjacce One. Meron mna resultl maxonurca B
9TOM KJIACCE, M COCTOHUT, KaK MbI 3HAaEM, U3 OJHOIO Bhipakenus ~ self
test. IlceBmomepemennas self cchlmaercss Ha moJydaresisi COOOIIEHNMS,
To ecTh Ha example2. [lonck mia oTBeTa Ha test HauMHaeTCA B KJracce,
KOTOPOMY MPUHAIJIEKUT TOJTyIaTesh COOOIEeHuA test, TO eCTh B KJIacce
Two. O Tam 00HAPYKUBAETCH, BBITIOJHAETCA U BO3BPAIIAELT 2.

Kakx OynoyT BBITOJHATHLCA COOOIIEHUA K IICEBIONEPEMEHHOU super
0o0bsICHUM, BBeIs elle IBa KJjacca, ¢ umeHaMmu | hree u Four, ipu sToM,
nycTh KJjacc Four — moakJtacc kjtacca Three, a kj1ace Three — nonkJtace
paHee omnpenesieHHoro kjacca Iwo. Ilycts B Kjtacce Four mepeonpene-
JsAercsa Meron Ijisa coobmenus test, a B kjacce Three ompenessorcs
METOIIbI OJ1s1 IBYX HOBBIX cOOOIMeHuit — result2 u result3.

Two subclass: #Three
instanceVariableNames:
classVariableNames: "
poolDictionaries: "'!

17

IThree class methods!
I'Three methods!

result2
~ self resultl

result3
" super test!!



Three subclass: #Four
instanceVariableNames:
classVariableNames: "
poolDictionaries: "' !

117

IFour class methods!
IFour methods!

test
~ 41

CorntacHo onpenesieHunii, Bce 9K3eMILIAphl Kj1accoB One, Two, Three,
Four orBeuaror Ha coobmenus test u resultl. Oupemenum gBa HOBBIX
00bEeKTa, BHIYKUCJIUB BhIPaKEHU S

example3 := Three new.
example4 := Four new.

ITonwiTka mocsars coodienne result2 mianm result3 obbekTam examplel
nau example2 Bbr3oBeT omuOKy, TaK KaK 9K3eMILIApbl KjaaccoB One u
Two He NOHUMAIOT 3TU COOOIIECHUS.

Crenmyromas TabJIUIIA TTOKA3bIBAET PE3YJIbTATHI MTOCHLJIKY ECTH CO-
OO1IeHn:

BhIpaskeHUe pe3ysbTaT

example3 test

example4 resultl
example3 result2
example4 result2
example3 result3
example4 result3

NN BN PBREDN

Korma coobienue test nmocwuiaercs obbekTy example3, ucrosib3y-
eTcsa MeTo M3 KJacca |wo, Tak KakK KJjacc [hree He nepeonpenesiser
MeToI ¢ ceseKTopoM test. OObekT example4d oTBedaeT Ha COOOIIEHTE



resultl Bo3Bpamenuem 4gucsa 4, 1Mo TOi kKe NpUInHe, II0 KOTOPOH 00b-
ekT example2 Bo3BpamaJl yucsao 2. Ilpu mocelike coodimenus result2 K
example3, mouck meroma HaumHaeTcsA ¢ kKjacca | hree. OOHaApPYKEHHBIM
TaM MEeTOH BO3Bpalaer pe3y ibrar Beipaxkenus self resutll. Ilouck orBe-
Ta Ha coolIeHue resultl Takke HaAYMHAETCA B Kj1acce | hree, HO Hy KHbIi
MeTo He HaXOOuTCs HU B Kjiacce [hree, nu B kiyiacce Two. Omuako, on
HaxomuTcA B Kjaacce One 1 BO3BpaIlaeT pe3y IbTaT BBIUUCJIEHUS BhIPa-
xxenns self test. Ilouck orBera Ha coobmieHue test erne pa3 HAUYUHAETCA
B KJ1acce [hree. Ha 3T0T pas3 HyKHBIII MeTOI 0OHAPYKUBAETC B KJIACCE
Two — cymepkJjiacce kJjiacca [ hree u Bo3BpalaeT 4ucso 2.

DddekT mocbIKM COOOIMEHNE K TICEBIOIEPEeMEeHHON Super HJILIo-
crpupyercsa orBeramMu 00bekTOB example3 u example4 Ha coobiieHue
result3. Bynyum mocsiano Kk example3, coobmenue result3 BwI3bIBaeT
IIONCK MeToqa B KJacce |hree. Halimennbii Tam Meron BO3BpaIaeT
pe3ysbTaT BbipaxkeHus super test. Tak kak coobmienue test nmocbLia-
ercs K TCEeBIONMepeMeHHONW super, MOWCK HAYWHAETCs B CYMepKJacce
KJjacca [|hree, B knacce Two. Meton mjis cooOiieHus test m3 KJiac-
ca Two Bo3Bpammaer 2. Korma coobmienne result3 mocbLiaercs 06beKTy
example4, Bce paBHO BO3BpAIIAETCA YUCJIO 2, TTOCKOJIBKY CXEMa BBITTOJI-
HEHH IIOJTHOCTBHIO MOCHTUYHA, MPEIbIAyIIEeMy, HECMOTPs Ha IepeoIpe-
neJsienue KJjiaccoM Four merona nyis coobmenusa test.

Eme pas momuepkHeM: HCIIOJIL30BAHUE IICEBIOIIEPEMEHHON Super He
03HAYAET, YTO MOMCK HYKHOI'O METOHA HAYHETCs B CYMEPKJIACCEe TOJIY-
yaTesid MepBOHAYAJIBHOTO co00IeHusA. Mcnob30BaHue Super 03HavYaer,
YTO TIOMCK HAYMHAETCA B CYIEpKJIacce TOTO KJIacCa, B KOTOPOM COJIep-
KUTCS METOM, COOAepKallnii TceBaonepeMeHHyto super. B paccmoTpeHn-
HOM TIpUMepe, KJaCCOM, COIEPIKAIIUM METO/I C TICEBIOIIEPEMEHHOM Super,
6bLT KJ1acc Three, MOATOMY MOUCK HYXKHOTO METOa HAYUHAJICA B KJIACCE
Two. Ilaxe ecsu Obl Kjacc [hree mepeomnpenesisiji METOI OIS COODIIe-
HUs test, pe3ysIbTaToOM BBIYMCJ/IEHUS BbIpakeHus exampled result3 ObL10
OBl 9ncJI0 2.

PaccvoTpennbie KJ1acchl MJLIIOCTPUPYIOT EIe OIHY 0COOEHHOCTH 00b-
€K THO-OPUEHTUPOBAHHOTO IPOrPaMMUPOBaHs — nojumopdusm. Obpa-
TUTEe BHUMaHue, 4To B Kjaccax One, Two, Four comep:xkaJsicsa meTon ¢ om-
HUM M TE€M K€ CeJeKTOPOM test, HO BbIpakKeHus (TesI0 MeTona), UCIOJI-
HsAeMble 00bEKTaMM PA3HBIX KJIACCOB B OTBET HA 9TO COODIIEHME, BCErIa
ObLTM pasHbIMU. Bce omnpenesisasioch Kj1acCcoM, KOTOPOMY IPUHAIIEK AT
pueMHUK cooO0Ienus. OnpeneseHne B MOIKJIACCE METOIA C TEM XKe Ce-
JIEKTOPOM, UTO U B CYIIEPKJIACCE, HA3BIBAIOT IIeperpys3Koil (i, mpocro,
nepeonpeiesieHieM MEeTOA), a CaMO sBJIEHHWE, KOI/IA 33 OJHUM W TeM



)K€ CeJIEKTOPOM B Pa3HbIX KJACCaX COPATAHbI Pa3HbIE MOCJIE€I0BATEIb-
HOCTH BBIPAXKEHHUI s3bIKa, HA3BIBAIOT mosmmMmopdusmoMm. Kaxk ciaemyer
W3 NPEeObIIyero, UCIoJIb30BaHNEe TICEBIONEPEMEHHON SUPEr MO3BOJIAET
obbeKTaM IOJIYyYUTDH JIOCTYII K METOIaM CYIEepKJIacca, IarxKe €CJU ITH
MEeTO/Ibl ObL/TH IIePeoIpeae/IeHbl B IIOAKIACCAX.

3.4 Ilpumepbl CHHTAKCHIECKIX
KOHCTPYKIii si3pika Smalltalk

3.4.1 MeTonobl ¥ TPUMHUTUBHBIE METOIbI

BoJiee BHEMATEIEHO PACCMOTPUM IPUMEPHI CHHTAKCUYECKUX KOHCTPYK-
LU A3bIKA, B KOTOPBIX MCIIOJIL3YIOTC T€ WM UHBIE TUIILI IIePEeMEeHHbIX.
[To xony mena Oojiee BHUMATEJIBHO IMOCMOTPUAM HA TO, KAK yCTPOEHBI
MeTO/bl B KJlaccax cucrembl. HayHem ¢ MeToma KJjacca U3 CUCTEMHOIO
KJlacca [ime.

millisecondsToRun: aBlock
“‘BosBpaliaeTt 4yncno MmunnancekyHn, Heobxogumbix
ona sbinonHeHna 6bnoka aBlock.”
| startTime |
start Time := self millisecondClockValue.
aBlock value.
" self millisecondClockValue — startTime

CooBa millisecondsToRun: aBlock — »to mabsiou (obpaserr) coobriie-
HU 1, KOTOPBIH MPEJICTABJIEH KJIFOUEBBIM COOOIIEHIEM (COCTOSAIIMM U3 OJI-
HOTO KJIF0YeBoro cioBa millisecondsToRun: u aprymenra aBlock). Cpasy
rocJIe mabJI0Ha COODIEHNA B KaBblUKaxX “. .. " HAXOIUTCA KOMMeHTapuii
K OMpEeNIeAeMOMY METOMy. 3aTeM B Tesie MeTona cTpokoit | startTime |
BBOOUTCA BpEMeHHasA TepeMeHHasa meTomda startTime, ¢ KoTopoit MoryT
paboTaTh BCe BBIPpAXKEHHUA B TeJe MeToma. llajiee B Tejie MeToHa HaXO-
JIATCSA TPU BBIPAKEHU A, KOTOPBIE ONPEIesIAI0T IPOU3BOANMbIE METOIOM
omeparuu. CHadaJsIa BbIPaKEHNE

start Time := self millisecondClockValue

IIPOM3BOAUT MTPUCBAUBAaHKE 3HAUEHI BpeMeHHO nepemenHoii start Time.
B sToMm BeIpaxkenun mnceBmomnepeMmentas self, mockosibKy paccMarpuBa-



eMbIlfi MeToI — MeTo[ KJIacca, cehbliaaeTrcsa Ha kjacc Iime. Coobiienue
millisecondClockValue, mocwrtaemoe k  sf self BbI3bIBaeT meronm kJacca
Time, KOTOPBIIT BEIYUC/IAET BPEMs B MUJIJIUCEKYHIAX OT HadaJ ia CyTOK
710 TEKYIIEero BpeMEeHM (BPEMEHU BbI30Ba METOA); Ha 3TO YNCJI0 U OyaeT
ccpl1arbes nepeMmentas startTime. Bropoe BbipazkeHus meTona,

aBlock value

BeIuncsisier 010K aBlock. 3meck aBlock — 210 ums mepemennoii, Ko-
TOpas ABJAETCA PK3eMILIApoM Kjacca Context, KoTopomy B Tesie Me-
TOJIa IOCBLIIAETCs yHApHOe coobienue value, onpesesieHHOe KaK METO/I
sk3eMIisApa Kiacca Context. Tperbe BoipaxkeHue

™ self millisecondClockValue — startTime

CHAYaJsIa [0 TOMY K€ MPABUJIY, YTO U [EPBOE BBIPAKEHUE, BBHIYUCIISA-
eT TeKyllee BpeMsi, U3 KOTOPOIro 3aTeM BbluuTaercs Bpems startTime.
3mech MBI BCTpedaeMcsi ¢ OMHAPHBIM BhIPAKEHWEM, KOTOPOE COCTOUT
3 GuHapHOro MMeHn -’'(MumHyc) u mepementoit startTime. Coobmemnne
" - aNumber’ omnpeneserno Kak MmeTon sk3eMinispa B Kjacce Number u
MOKET MOCBLIATHCA TOJbKO PK3EMILIAPAM 3TOr0 KJIacCa, B JAHHOM BhI-
paxenun oo mockltaercs uncay self millisecondClockValue. Pesyabrar
BBITIOJTHEHM S TOI0 OMHAPHOTO COOOIIEHMs BO3BPAIIAETCS KAK PE3YJib-
TaT BBINOJIHEHUI KJIAaCCOM [ Iime ompenesisseMoro merona. Ilocse 3asep-
IIIeHU s BBIIOJTHEHWA METOHA BpeMeHHas repeMenHas start Time mpekpa-
IIAeT CBOE CyIECTBOBAHMUE.

[Tpexxme yeMm paccMOTPETh ele OJWH MeTOHa KJacCa U3 CUCTEMHO-
ro kjacca |ime, HAIOMHUM, YTO paboOTa B CUCTEME OCYIIECTBJIAETCH
00bEKTaMU, KOTOPBIM TOCBHLIAIOTCA COODIIEHUA W KOTOPhIE TOCHLIAIOT
coolOmmennst apyrum obbektam. PakTUUeckoe BBITOJHEHUE TelCcTBUi,
OJTHAKO, TIPOU3BOOUTCA C MOMOIIHIO TPUMUTUBHBIX METONOB, N3HAYATh-
HO MPUCYTCTBYIOIMUX B cucTeMe. lIpuMUTUBHBIE METOIBI BBIMOJIHSIIOT
orepanuu HU3KOro YPOBHs, TAKUE KaK apudMeTUdecKne Onepainn, 10-
CTYHI K MHIEKCHPOBAHHBIM IEPEMEHHBIM DK3EMILIAPA, IOCTYI K BHEII-
HUM ycTpoiicTBam m Tak majee. OHM TakikKe MCIOJIB3YIOTCA IIJIs pea-
JIN3AIINU HEKOTOPBIX OTepalliii BLICOKOTO YPOBHs, KPUTUUHBIX C TOUKU
3peHns MPOU3BOANTEILHOCTH. [IpUMUTUBHBIE METOIBI NAEHTUMUIIADPY-
I0TCsA B Iporpamme Ha, s3bike Smalltalk mesasivm HomMepom npumuTHBa, 3a-
KJIIOYEHHBIM B YIJIOBBIE CKOOKY BMECTE C KJIFOUEBBIM CJIOBOM primitive:.



DTa KOHCTPYKIIUA MOJIZKHA CJIEOOBATH MOcje obpasiia coobmenus. Ha-
IpuMep, B Kjacce |ime peain30BaH CJEAYIOININN MEeTOI KJIacca,

clockTickPrimitive: anlnteger
“YHacTHbIll — paspewnTb NpepbiBaHue Mo Tanmepy.'
<primitive: 18>
" self primitiveFailed.

Hannbiit meron sa3eika Smalltalk cocTouT n3 gByx wacreit: gyacTu, Ha-
IUCAHHOHI Ha accembJiepe, u JyacTu, Hanucanuoil Ha Smalltalk’e. Hacrn,
HAaIMCAHHAA HA acceMbJiepe, OIpemesiseTcs HOMEPOM, CJEIYIOMAM 3a,
KJIIOUEBBIM CJIOBOM primitive:. 3arem cJjiefyeTr 4acTb, HAIIMCAHHAA HA
sa3bike Smalltalk. Bermostasiercst cHauasia 4acTh, HAIIUCAHHAA HA, aCCEeM-
osepe. Ee BbIMOTHEHME 3aKaHINBAETCS MO0 YCIEXOM (BO3BpAIIEHUEM
HEKOTOPOTO O0BEKTa KaK Pe3ysbTaTa BBLIMOJHEHUs MeToma), Jinbo He-
yaoadeit. Ecan npuMUTUBHBIN METOI He MOXKET BBIIIOJTHUTCS, TO BBIIOJI-
HAETCs BTOPOE BBIPAXKEHUE, B KOTOPOM OOBEKTY-ITPUEMHUKY UCXOMHOIO
COODIIeH 1, B JAHHOM CJIydae KJiaccy |ime (MMEeHHO Ha Hero CChbLIaeTCs
ncepnonepemennas self), moceutaercs coobmenue primitiveFailed. Me-
TOJ/Ia C TAKUM CEJIEKTOPOM HET Cpedy MeTOHOB KJjacca |ime, mo3Tomy
OH WIIETCA TI0 y¥Ke YIIOMUHABIIUMCA MPABUJIAM U HAXOIUTCS B KJlacce
Object. Buak ~ mepen self o3Havaer, YTo B caydae OMUOKKA TPUMUTHUBA,
pe3yJIbTaT BBITIOJTHEHU:A KJjaccoM [ime coobmienus self primitiveFailed,
BO3BPAINAETCs KaK Pe3y/IbTaT BBIITOTHEHU 3TUM KJIACCOM BCETO METO-
na.

DTO pasmesieHre OTBETCTBEHHOCTH MEXKIY acceMbJIepHOit U CMOJITO-
KOBCKOi1 yacTsamu paboraer oueHb 3(hHEeKTUBHO, IOCKOJIbKY acceMOsiep-
Has 9aCTh yIIPaBJsAeT HaubOJIee 4aCTO HUCIOJIb3yeMbIMHU, HO IIPOCTHIMU
ciayuasmu. [Iporpammy wa Smalltalk ’e m3mensiTb HaMHOTO TIpOIIE, YEM
Ha acceMmbJjiepe, MOATOMY YacTh, HanucanHasA Ha Smalltalk ’e, orBeuaeT
3a HedacThble, HO OoJjiee cjiokHbIe curTyanuu. [lo mokymenrtanmu, mo-
CTaBJIAEMOM ¢ A3BIKOM, WJIU HEMTOCPEICTBEHHO MMPOCMATPUBAas BCE KJIAC-
CBhI CUCTEMBI, MOYKHO BBISICHUTH HA0OP BCEX MPUMUTHUBHBIX METOIOB, UC-
IIOJTb3YEMbIX B cucTeMe. MBI Ha 9TOM OCTaHABJIMBATHLCA HE OymeM.

3.4.2 IIpumep Kjacca ¢ mepeMeHHOH KJjiacca

Y100l MOCMOTPETH, UTO TAKOEe MEepeMeHHas KJacca U KaK ee MOXKHO
MCITOJTb30BATh, PACCMOTPUM €Ile OOUH YUIeOHBIN MpUMep, MPeICTaBIIA0-
it cobolt HeboIbIIyI0 MoguduKaINio Kaacca FinancialHistory 3 kuu-



ru [1]. Ilocrpoum kiacc ¢ mmenem HomeBook, sxr3emmispbr KoToporo
MO3BOJIAT HAM BECTU NMPOCTEUINI y4eT CEMENHBIX JOXOO0B U PACXOHOOB.
OmpenesnM 3TOT KJIaCC Kak moakJacce kjacca Object ¢ ueTbipbMs 1me-
PEMEHHBIMH 3K3eMILIAPa U OOHON mepeMeHHOU KJjacca. B mepemenHoi
KJjiacca ¢ uMmeHeM laxRate OyzeMm xpaHUTH CTaBKY IIOHO0XOIHOI'O HAJIOTA,
B3uMaemoro B Poccuu ¢ j11060r0 BUA 10XOH0B, Ceroansa ona pasna 12%.
Mpbr He cTaBuM ceituac mepen coboit 3a1a9y TI0 CO3/TAHUIO COBEPIIIEHHOTO
KJlacca W, YTOOBI HE YCJIOXKHATH MOIesb, He OyleM B Heil yUMTHIBATDH
MHOTAX MOMEHTOB, B TOM YHKCJI€ U TOrO (PaKTa, UTO B 3aBUCUMOCTH OT
CYMMBI TOJIOBOTO JIOXOIa MEHAETCA U CTaBKa HaJsora. Lless mpumepa —
00bACHUTDH UCIIOJIb30BAHUE IIEPEMEHHBIX KJIACCA U IIePEMEHHBIX DK3EM-
IJIAPa, U 10 XOMY IIeJIa BBECTH HEKOTOPhIE HOBbIE OObEKTHI U MEeXaHMU3-
MBI.

Wrak, 115 9ero HaOO CIesiarb CTaBKY HAJIOra IepeMeHHoil kJjacca?
s Toro, aTobbl BCE DK3EMILTAPbI 3TOI0 KJIACCA, U €r0 MOIKJIACCOB, €CJIu
OHU OyIyT, UMEJM K Hell JIOCTYT, 3TO BO-TIEPBBIX, U BO-BTOPHIX, TAKOE
ompenesieHne MO3BOJTUT, B CIydae U3MEHEHUA 3aKOHA O BeJIUIUHE CTAB-
KU HAJIOTa, OY€Hb MIPOCTO TIPOU3BECTU HEOOXOIMMOE U3MEHEHNE B Hallei
MoOen — Hamo OymeT TOJIbKO U3MEHUTDH 3HAUEeHHUEe 3TOH IepeMeHHOI.
YTo06bI Onpene/inTh 3HaYEHUE 3TOI ITepeMeHHO KJ1acca Hall0 UMETh CO-
OTBETCTBYIOMINI METOI, — OH J0JI:K€H ObITh MeTOHOM KJjiacca! B sa3bike
Smalltalk mpunsaTO I/15 MEeTOIA, ONIPEIESIAIONIEr0 3HAYCHN S IIePEeMEHHbBIX
KJIaCCa, MCII0JIb30BaTh cejiekTop initialize. Kak BumHO u3 mpuBOIUMO-
ro HUXKe omnpenesenusa kKjacca HomeBook, Teso sToro meroma cocrour
TOJIBKO U3 OJIHOTO BbIpakeHus TpucBauBaHuA [axRate := 0.12.

Teneps onuieM mepeMeHHbIe PK3eMILIApa Kjacca HomeBook.

incomes 9Ta nepeMeHHas IpeAcTaBageT coboif HaOOP acCOIMaATUBHBIX
nap (Takue 06bEKTHI HA3BIBAIOTC CJIOBAPAMU U ABJIAIOTCS SK3EM-
misipamu kKjacca Dictionary. Kaxknas mapa comep:KUT KJIHOY —
CTPOKY, OIKUCHLIBAIONIYIO NCTOYHUK OOXOIa, U 3HAUEHUE — CYMMY,
IIOJIYY€HHYO U3 9TOr0 MCTOYHUKA.

expenditures 9T0 TOXKe CJOBaph, B KaXKO0Il accOIMaTUBHON mape KOTo-
POTO KJTIOU — CTPOKA, OMUCHIBAIONIAA TPUIUHY, IT0 KOTOPOH TeHb-
v OBLTN TIOTpAaveHbl, 8 3HAUEHUE — IMOTPadeHHas CyMMa.

sumlncomes 910 4uc/10, OTPaKAaIONIEe COBOKYIIHBINA JI0XO0M U3 BCEX UC-
TOYHUKOB.

sumExpenditures 910 umcs10, oTpazkaroliee COBOKYITHbIM PacxXom Ha BCe
ceMeliHble HY 2K IbI.



Tenepsb mar 3a marom MpOCJEINM 3a OnpenesieHneM Kjacca Home-
Book u Bcex ero meromoB, Kak KJjacca, TakK 1 3K3eMILIapa. Kak yxe
OTMEYaJIOCh, HAIIl KJIacC — IoAkJacc KJacca Object, mosTomy ompeme-
JIEHWE BBITJIAIUT CJAEIYIONUM 00pa3oM:

Object subclass: ##HomeBook
instanceVariableNames:
'incomes expenditures sumincomes sumExpenditures ’
classVariableNames: "TaxRate’
poolDictionaries: " !

Cpein MeTOHOB KJ1acca, HAO0JIKHbI ObITb METOIbl, KOTOPbIE yCTaHa~
BJIMBAIOT 3HAYEHM: NepeMeHHbIX KJacca (y Hac — meros initialize), u
METOIIbI, €CJIU OHU HEOOXOIMMBI, KOTOPBIE CO3HAI0T HOBBIM 3K3EMILIAD
KJIACCA U JOJI?KHBIM 00pa30M MHUIUAU3UPYIOT TIePEMEHHbBIE CO3IAHHO-
ro sK3emIsgpa (meromer new, withIncomes:withExpenditure:).

IHomeBook class methods!

initialize
"OnpenennTb CTaBKy NOJOXOAHOro Hasnora.”
TaxRate := 0.12

new
"Co3pnaTb HOBbI SK3EMMAAP KJlAacCa N YCTaHOBUTb NCXOQHbIE
3HAYEHUA BCEX €r0 NEPEMEHHbLIX MO YMOSYaHUI0."
" super new withlncomes: 0 withExpenditure: 0

withIncomes: amountincomes withExpenditure: amountExpenditures
"Co3paTb HOBbI 3K3eMMNAAP KJ1acCa U YCTaHOBUTb UCXOQHbIE
3Ha4yeHus ero nepemeHHbix sumlncomes n sumExpenditures
PaBHbIMUN 3HAaYEHNAM COOTBETCTBYIOLWX apryMeHTOB coobweHnA.”
" super new
withIncomes: amountincomes
withExpenditure: amountExpenditures

OrMerumM HEKOTOpPble MOMEHTBHI B OINpPEJesisieMbiX MeTonax. Ilpe-
XKJle BCero, obpaTuTe BHUMAHME, YTO MbI II€DEONPEIEIUIN METO New
3 kjacca Behavior (He 3abbiBaiiTe, 1TO METOOBI KJIACCA UCIOTHAIOTCS



METaKJIaCCOM KJIACCa, a METaKJIACChl MMEIOT CBOI0 MEePapXUI0, CBA3AH-
HYyIO ¢ mepapxueii kiaccos depes kiacc Class). Ilosromy B Tesre meTona
C CeJIEKTOPOM NEW M3 HAaIlero KJacca, 4Tobbl n3bexxaTb 0€CKOHEUHOrO
OUKJIa, CBA3AHHOI'O C IIOBTOPAIOIMMMCA BBI3OBOM METOIOM NEW CaMOrO
cebs, CTOUT ICeBOOIIepeMeHHasl SUPer, KOTopas IIPU IIOUCKE MEeTONa, /151
coo0IeHnsi new, rocjanHoro eit, mponyckaer HomeBook class — wmera-
KJj1acc kinacca HomeBook n moTomMy ucnostHsgeT METOM C CETEKTOPOM NEew
u3 kJjacca Class. B merone ¢ cesmekTopom withincomes:withExpenditure:
TOXKEe UCIIOJIb3YETCs TICEBIOIEPpeMEHHas SUper, HO yXKe /I TOr0, YTOObI
n30eKaTh CO3MAHUA DK3EMILIAPA M0 YMOJUYAHUIO, & 3aTE€M IOCJIELYI0-
IIEero MepeorpenesieHua 3Ha4eHUN IIePEeMEeHHbIX S9K3eMILJIAPA.

Bropoii MOMeHT cBA3aH C Te€M, YTO MHUIKUAJIA3ALUA IIePEeMEHHBIX
BHOBb CO3OJaHHOI'O 39K3EMILJIZAPa IIPOU3BOOUTLCA C IIOMOIILIO METOIa
sK3eMILIsApa ¢ cesiekTopom withincomes:withExpenditure:, koTopsiii co-
BIAJAET C CEJIEKTOPOM MeToda kJacca. Ho HuKakWxX KOJLIU3uil mpu
sToM He mpoucxoaut! Bemb cooOiieHns ¢ COBIAIAIMNMU CEJIEKTOPAMU
MMOCBIJIaOTCA Pa3HBIM O6’beKTaM CUCTEMBbI: WJIX KJIaCCY, KOTOprﬁ ABJIA-
€TCA €IUHCTBEHHLIM 3K3EMIIJIAPOM CBOEI'O MeETaKJiaCCa, NJIN SK3CMILJIA-
py »Toro kJjacca. IIoCKOJIBKY TOJIbKO MPUHABIINN COOOIEHNE 00BEKT
IIPUHUMAET PEIeHNe KaK €My BBIIOJHUTH IIOJIYIYeHHOEe COODIIeHne, Mo-
HNCK COOTBETCTBYIOIIEI'0 METOHda IMPOHUCXOAUT B PAa3HLIX MeECTaX Hepap-
XUM: KJilaCC nIieT MeTOH, HaldlHasd CO CBOCro MeTaKJlaCCa, HaXOOuT €ro
TaM K BbBIIIOJIHAECT, a 9K3EMILJIADP KJIaCCa HAYMHACT IIOUCK B CaMOM KJIaC-
Ce, 1 TOXe ero TaM HaXOAUT W BLIIIOJIHAECT.

ObparuMmcsa Tenmepb K MeTOmaM 3K3eMILiApa kJjacca HomeBook. B
9TUX METOJIaX MCIOJIL3YIOTCs COODIIEeHUA K CJIOBApAM, UUCJIAM U JIO-
TUYIeCKUM TceBmonepeMeHHbiM true u false. B orBer Ha coobmienue
includesKey: aKey, mocsianHOe cjioBapio, BO3BpAIIAETCs JIOTUUECKasd
nceBmonepeMentas true uium false B 3aBUCHMOCTH OT TOrO, €CTh WUJIN HET
B CJIOBape-IIpUEeMHHUKE accolrnaTuBHAs mapa ¢ kJaodom aKey. ITo coob-
mennio at: aKey cjioBaph BO3BpalaeT 3HaYEHNE aCCOIMMATUBHON mapbl
¢ kJrouom aKey, ecsim Takas napa ectb. Ilo coobmenwuio at: aKey put:
aValue B cjioBape-nipueMHHKE U3MEHAETCsS 3HAYEHUE B aCCOLMATUBHOM
nape ¢ KJirouom aKey, ecsii mapa ¢ TaKUM KJIFOUOM €CTh B CJIOBape, eCJIn
HET — TakKasd Tapa CO3MAeTCsA U J00aBaAeTCA B CJIOBapb. UucjaaM To-
CbILJIaA0TCA COO6H.I€HI/IH MHUOUHUPYIOUINEC BBLIIIOJIHCHUE a,pI/I(bMeTI/I‘-IeCKI/IX
omepaluii, a Takxke coobdimenue rounded, Mo KOTOPOMY BO3BpAIIAETCH
Ok aliiee K 4YUCIY-IPUEeMHUKY Iej0e uucso. VI HakoHelr, Jiormde-
CKOli miceBmonepemennoii true wu false (pesysibrary BbIIOSHEHMUA CO00-
menus K caoBapio includesKey: aKey) noceuiaercs coobuenwue ifTrue:



aTrueBlock ifFalse: aFalseBlock, koTopoe Bo3Bpalaer uau pesyabTaT
BeIunCJIeHu:A 0J10Ka a TrueBlock, ecsin mpueMHUK coOOIIeHMs COBIAIAET
c true, mu pe3yJibTaT BbluucsaeHus 6/10ka aFalseBlock, ecoin npuemuunk
coobmmenusi comagaer c false.

B metome ¢ cesrekTopom sumRate ucmosib3yercs nepeMeHHas KJ1acca
TaxRate. Tesio MeTo1a BBITTOTHAET BHIYUC/IEHUE CYyMMbI, BbITIJIAYEHHON
B BuAe IIOOOXOOHOI'O HaJiO'a, MCXOOA W3 IIPEOIIOJIOKEeHUWA, YTO B IIepe-
MEeHHOt K3eMILIsApa amountlncomes XpaHUTbCA cyMMa peasibHO TOJTY-
YCHHLIX IOEHEer, a 13 Ha4YUCJIEHHOR CYMMBI BEIYUTaCTCA TOJIBKO IIOOOXOI-
HbI HAJIOT.

IHomeBook methods!

withIncomes: amountincomes withExpenditure: amountExpenditures
"NHnumnannsnposaTb BCE NEPEMEHHbIE BHOBb CO3AaHHOro ak3emnnsApa.”
amountincomes := amountincomes.
amountExpenditures := amountExpenditures.
incomes := Dictionary new.
expenditures := Dictionary new

cashOnHand
"BosBpaTuTb CyMMy OCTaBLINXCA AeHer.”
~amountincomes — amountExpenditures

amountlncomes
" BosBpaTuTth 0bwyto cymmy poxopos.”
" amountlncomes

amountExpenditures
"BospaTuTb 06wyt cymmy pacxopos.”
~ amountExpenditures

totalReceivedFrom: source
"Bo3BpaTuTb CyMMY [eHer, NONy4YeHHYI0 M3 NCTOYHMKA source.”
(incomes includesKey: source)
ifTrue: [~ incomes at: source]
ifFalse: [~ 0]

receive: amount from: source



" 3anomHuUTL B croBape incomes cymmy aeHer (amount),
MONYYEHHYIO U3 NCTOYHMKA SOUrCe, U YBENUYNTb CYMMY AOXOA0B.”
incomes at: source

put: (self totalReceivedFrom: source) 4+ amount.
amountincomes := amountincomes + amount!

totalSpentFor: reason
"Bo3BpaTuTb CyMMYy A€HEr, NOTPAaYeHHY0 MO NpuyuHe reason.”
(expenditures includesKey: reason)
ifTrue: [~ expenditures at: reason]
ifFalse: [* 0]

spend: amount for: reason
" 3anomHunTb B crosape expenditures cymmy peHer (amount),
MOTPaYeHHYIO NO MPUYMHE reason, n yBenynTb CyMMYy pPacxofos.”
expenditures at: reason
put: (self totalSpentFor: reason) + amount.
amountExpenditures := amountExpenditures + amount

sumRate
"Bo3BpaTuTb CymMMy, BbiNJa4eHHYIO B BUAE MOQOXOQHOrO Hasora.”
" ((amountIincomes * TaxRate) / (1 — TaxRate)) rounded

Ilepen Tem Kak MCHOJIL30BATh PK3eMILIAPHI Kjacca HomeBook, me-
00X0AMMO WHUIUAJIU3UPOBATH MEPEMEHHYIO KJIacCa. IDTO TPOU30iIer,

€CJIM BBIYMCJIUTDH BBIPpaXKEHHE

HomeBook initialize

Teriepb MOXKHO cO34aTh K3eMILIAP KJiacca ¢ umenem MyHomeBook
1 C ero MOMOIIHI0 BECTH YyYeT H0XOI0B M pacxosoB. [lockosibky Mbl 3a-
TTATIIEM UM DK3EMILIAPa ¢ O0IbIION OYKBBI, TO OHO CTAHET IJIODAILHOMN
IepeMeHHOI CUCTeMbI, OyIIeT 3aHEeCEeHO B CUCTEMHbBIN cioBaph Smalltalk

1 OyIeT JOCTYIIHO BCeM OOBEKTaM.

MyHomeBook := HomeBook new.
MyHomeBook receive: 300000 from: 'salary’;



receive: 100000 from: 'forArticles’;

receive: 50000 from: 'lottery’.
MyHomeBook spend: 80000 for: 'foods’;

spend: 20000 for: 'books’;

spend: 30000 for: 'clothes’.
MyHomeBook receive: 300000 from: 'salary’;

spend: 30000 for: 'books’.

IIocsie TOoro Kak »K3eMILJIAP CO30AH M B HEI'O BHECEHBI IIEePBbIE 3aII1-
CU O JIOXOIaX U PACXOHaxX, MOXKEM MOCJIATh EMY CJIEIYIOIMe COODIIEH M
U TOJIYYUTh TaKWe BO3BPalllaeMble 3HAUECHUA:

BBIPAKEHUE pes3yIbTaT
MyHomeBook amountlncomes 750000
MyHomeBook amountExpenditures 160000
MyHomeBook cashOnHand 590000
MyHomeBook totalReceivedFrom: 'salary’ 600000
MyHomeBook totalSpentFor: 'books’ 50000
MyHomeBook sumRate 102273

N3 npumepoB, MPUBEOEHHBIX W B 3TOM pa3aesie W B TPEIbIIYIINX,
CTAHOBUTHCA ACHO, YTO JIJIA YCIENIHOTO UCMOJIb30BAHUA CUCTEMbI TIPU
HAIMMCAHUUA COOCTBEHHBIX KJIACCOB, HAJ0 XOPOINO 3HATH Te KJIACChI, KO-
TOpbIE TIOCTABJIAIOTCA pUpMo-npouspogutesieM. K moagpobHomy usyde-
HUIO0 OCHOBHBIX CUCTEMHBIX KJIACCOB MBI TE€NEPh U MepeiaeM.
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