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Bce npasa 3auumienvt. Huxakas wacmo 0auHol KHUU He MO-
Jrcem OblMb BOCNPOU3BEOEHA 8 KAKOLL Obl MO HU ObLAO popme De3

NUCbMEHHO20 pA3pEeUEHU eﬂcmeﬂbuee aeniopcKux npae.
Toceswaemess  moeli  0OUMOT  cynpyze, MOUM



uemolpem 3ameuamenbHovlim oemsim U ux CeéMbAM,
GKII0UAs nAAMepPsvlX 6HYKO6 —pat)ocmb MO€li HCU3HU



IIpeaucaoBue

O 4yeM MBI TOBOPUM, KOTJia 0OCYKIaeM apxXuTeKTypy?

Tak xe kak modas meradopa, ONHCAHWE MPOrPAMMHOTO
oOecrieueHNsI ¢ TOYKM 3PEHHS aApPXUTEKTYPhl MOXET YTO-TO
CKPBITh, & YTO-TO, HAOOOPOT, MPOSIBUTH; MOKET 00EIIaTh OOJb-
111e, YeM JiaBaTh, M 1aBaTh OOJIbIIIE, YEM OOEIATh.

OueBuHAS IPUBJICKATEILHOCTh APXUTEKTYPBI — 3TO CTPYKTY-
pa. A CTPyKTypa — 3TO TO, YTO JIOMHUHUPYET HaJl apaJurMaMu U
CYXJICHUSIMU B MUpPE pa3padOTKH MPOrPaMMHOTO 0OECIIeUEeHUS
— KOMITOHEHTaMH, KJjlaccaMu, (PyHKIMSAMHU, MOIY/ISIMHU, CJIOSMU
U cnyxk0amMu, MUKPO WM Makpo. Ho MakpocTpyKTypa MHOTHX
MPOrPaMMHBIX CUCTEM YacTo MpeHeOperaeT yoekIeHUsAMU WIn
MOHMMaHUEM — OPTaHU3aIUsI COBETCKUX TPEANIPUSITUI, HEBEPO-
SITHbIe HeOOCKpeObI-OarHu J{keHra, JocThraIye 001aKkoB, ap-
XEO0JIOTMIeCKUe CJIOH, 3aJIeraioliye B TopHoH nmopozae. CTpyKTypa
IIPOrpaMMHOTO 0OecrieueHrsI He BCer[ja MHTYUTUBHO OUYEBHTHA,
KaK CTPYKTypa 3/IaHHH.

3naHns UMEIOT OYEBHUIHYIO (PUBUUYECKYIO CTPYKTYPY, HE3aBH-
CHMO OT MaTrepuajia, U3 KOTOPOro OHH IMOCTPOEHBI, OT UX BBICO-
Thl WIV IUPUHBI, OT UX HA3HAYCHUS W OT HAJIMYUS WIN OTCYT-
CTBUSI apXUTEKTYPHBIX YKpaleH!iH. VX CTpyKTypa Majio 4YeM OT-
JIMYaeTCs — B 3HAYMTEJIPHOM Mepe OHa 0OYCIIOBJIEHa 3aKOHOM TsI-
rOTEHUs U (PU3MUECKMMHU CBOMCTBaMU MaTepuasoB. [Iporpamm-
HOe oOecrieyeHre, HAPOTHB, HUKAK HE CBSI3aHO C TSKECTHIO,



KpOMe YyBCTBa CEphe3HOCTH. M U3 Yero e caeiaHo mporpamMmm-
Hoe obecrieueHne? B oTmyme oT 31aHui, KOTOPhIe MOTYT OBITh
NIOCTPOEHBI U3 KMpMNHUYa, OETOHA, AepeBa, CTATN U CTeKJIa, Mpo-
rpaMMHOE 0OecriedeHUe CTPOUTCS U3 TPOrPaMMHBIX KOMITOHEH-
TOB. BoJiblne mporpaMMHbie KOHCTPYKIIMH CO3/IAI0TCS U3 MEHb-
IIMX MPOTPAMMHBIX KOMIIOHEHTOB, KOTOpPBIE, B CBOIO OUYepe/lb,
MIOCTPOEHBI U3 elrle 0oee MeJTKMX MPOrpaMMHBIX KOMITOHEHTOB,
U T. [I., BIUIOTb 10 OCHOBaHHSI.

['oBOpst 00 apXMTEKType, MOKHO CKa3aTh, YTO MPOrPaAMMHOE
oOecrniedeHue Mo CBOeH MpHposie sABJsAeTCs (PPAKTATBHBIM U pe-
KyPCUBHBIM, BBII'PAaBUPOBAHHBIM M OYEPUCHHBIM B Kojie. 31eCh
BaXXHBI Bce AeTaiu. [leperieTeHrie ypoBHel AeTau3aliu Tak ke
BHOCHT CBOY BKJIaJ] B ADXUTEKTYPY, HO OECCMBICIIEHHO TOBOPHTh
O MPOrpaMMHOM oOecriedeHur B (prsrueckux macmradax. [Ipo-
rpaMMHOe 0OecrieueHre IMEeeT CTPYKTYPY — MHOKECTBO CTPYK-
TYp U MHOXECTBO MX BHIOB, — HO UX pa3HOOOpa3ue 3aTMe-
BaeT JiMana3oH (pU3MUECKUX CTPYKTYpP, KOTOPbIE MOXHO YBH-
JeTh Ha TpUMepe 3AaHuid. MOXHO /a)e JOBOJBHO yOeauTehb-
HO YTBEp:K/IaTh, 4TO MIPY MPOEKTUPOBAHUHU ITPOTrPAMMHOTO 0Oec-
TIeYCHUST apXUTEKTYpe yAelseTcsl Kyaa Oosbllie BHUMaHMS, YeM
NpY MPOEKTUPOBAHUY 3/IaHHI, — B 9TOM CMBICIIC apXUTEKTypa
IPOrpaMMHOTO OOeCIieueHusI SBJIseTcs1 00lee MHOTOOOPa3HOM,
YeM apXUTeKTypa 3JaHui!

Ho ¢wusnueckuii MaciTad npuBbIYHEE JIIOASIM, ¥ OHU YacTo
UIIYT €ro B OKpyxxawiieM mupe. HecMoTpsi Ha mpuBjeKaTeib-
HOCTh ¥ BU3YJIbHYIO OYEBHIHOCTH, MPSIMOYTOIPHUKHA HA AHA-



rpammax PowerPoint He AB/ISIIOTCSI apXUTEKTYpOIl TPOrpaMMHO-
ro obecrieueHus1. [la, oHU MPENCTaBIISIIOT ONPeeICHHBIN B3IJISIT
Ha apXWTEKTYypy, HO MPUHUMATH MPSMOYTOJLHUKH 3a OOIIYIO
KapTUHY, OTPAXAIOIIYI0 apXUTEKTYPY, 3HAUYUT HE MOJyYUTh HU
oOIIell KapTUHBI, HU TOHSTUSI 00 apXUTEKType: apXUTEeKTypa
IPOrpaMMHOTO 0OeCrieYeHrsI HU Ha 4To He Moxoxka. KoHkper-
HBI CIIOCO0 BU3yasM3alii — He Oojiee YeM YacTHBIN BBIOOD.
DTOT BHIOOP OCHOBAaH Ha CJEAYIOIIEM HaObOpe BapUaHTOB: UTO
BKJIIOUUTh; YTO UCKJTIOYUTh; YTO MOAUYEPKHYTH (POPMOIA WJIH LIBE-
TOM; YTO, HA0OOPOT, 3aTeHUTh. HUKaKoii B3JIsI/1 HE UMEeeT HUKA-
KHX TIPEUMYIIECTB Mepe]] IPYyTUM.

B03MOXHO, HET CMbICJIa TOBOPUTD O 3aKOHAX (pU3UKU U pU3U-
YEeCKHMX MacIiTadax MPUMEHUTEIBHO K apXUTEKTYpe MPOrpaMm-
HOTO OOecrieueHnsi, HO Mbl JeCTBUTEIIBHO YUYUTHIBAEM HEKOTO-
pble pusnueckue orpannyeHusi. CKOpocTb pabOTHI IIporieccopa
¥ MPOITYCKHAs CIOCOOHOCTH CETH MOTYT BBIHECTH CYPOBBIN TTPH-
TOBOP MPOM3BOAUTENLHOCTH. OObEeM MaMsITH U JUCKOBOTO IPO-
CTPAHCTBA MOXET OIPAHUYMTH aMOUITUH JTIOOOTO MPOTPAMMHOTO
kona. [TporpammHoe obecrieueHrue MOKHO CPABHUTH C TAKOW Ma-
Tepuel, Kak MeUThl, HO eMy TIPUXOIUTCS padOoTaTh B pealbHOM,
(puznyeckom mupe.

B 1068u, dopozasi, uyoosuura moavko oe3zpanuuHocmo

601U, 6€3ZpaHu%HOCWlb HCENAHUL, Hecmomps Ha mo, unio
CUbl HAWU OZpaHuvervl, a ocyuecmelerHue meumovl — 6



MUCKAx 603MONCHOCHIU.
Bunwvsim Hlexcnup!

dusnyeckuii MUp — 3TO MUP, B KOTOPOM MBI KUBEM, B KO-
TOPOM HAXOJSATCSl U IEMCTBYIOT HAIIIM KOMITAHUU U SKOHOMUKA.
DTO JaeT HaM JIPYroil MOAXO/ K MOHUMAHUIO ADXUTEKTYPbI MPO-
rpaMMHOTO OOecreveHusl, TO3BOJISIONIMI TOBOPUTh U PacCyxk-
JaTh HE B TEPMUHAX (PU3UUECKUX 3aKOHOB U TIOHSITHIA.

Apxumexkmypa  ompaogicaem — 8adJCHble  NPOEKMHble
pewerust no (PoPMUPOBAHUIO CUCMEMbL, 20€ BANCHOCHb
onpedensiemcst COUMOCHbIO UIMEHEHUIL.

I'paou byu

Bpewms, neHsru, Tpymo3aTpaThl — BOT ellie OJJHa CHCTeMa KO-
opAavHaT, rnomMoraromada HaM pa3jindarb OOJIBILIOE U MAJIOE U OT-
JEJIATh OTHOCALLEEC K apXUTEKType OT BCero ocrtasibHoro. Ona
TaK’Ke IMOMOraeT 1aTh KAYECTBEHHYIO OLICHKY apXUTEKTYpe — XO-
pouiad OHa WJIM HET: XOopolmasd apXUTCKTypa OTBEYACT HOTpe6-
HOCTAM HOHLSOBaTeHeﬁ, p33pa60T‘II/IKOB M BJIaJCJIbLEB HE TOJIb-
KO ceivac, HO ¥ MPOJOJIKUT OTBEYATh UM B Oy/IyIIeM.

Ecau 6wt Oymaeme, umo xopowas apxumexkmypa cmoum

00poezo, nonpoodytime NAOXYHO ApXUmMexmypy.
Bpaiian Pym u [dowcozedp Hodep
TunuuHble U3MEHEHUs1, TTPOUCXOJAIINE B Mpoliecce pas3pa-
OOTKH CUCTEMBI, HE JOJI’KHbI OBITh JOPOroCToAIIMMHU, CIOKHBIMU
B p€ajin3aliliyv; OHU NOJIKHbI YKJIAAbIBATHCA B Fpaq)I/IK Pa3BUTUA

! Iepeson T. l'nequu. — Ipumeu. peo.



NPOEKTa U B PAMKH THEBHBIX UJIA HEICbHbIX 3aJaHUM.

DTO BeleT Hac MPSIMUKOM K OOJBIION (pu3nuecKkoi mpooiie-
Me: MyTelecTBUsIM BO BpeMeHH. Kak y3HaTh, Kakue THITUYHBIE
W3MEHeHU st OyyT IPOUCXOAUTh, YTOOB HA OCHOBE 3TOTO 3HAHMSI
NPUHATb BaxKHbIe perieHus? Kak yMeHbIIUTh TPyao3aTparsl 1
CTOMMOCTh Pa3pabOTKM Oe3 MaIlIMHBI BpeMEHH U raJJaHust Ha KO-
(pertHoM rymie?

Apxumexmypa — 3mo Habop GePHLIX PeuleHUli, KOmopble
X0menoco Obl NPUHSAMb HA PAHHUX SMANAX PAOOMbl HAO

NPOEKMOM, HO KOMOpble He Donee 8eposimubl, uem opyzue.
Panegh /]icorcon

AHanM3 MPOIUIOro CJIOXKeH; MOHUMAaHKEe HACTOSIIIErO B JIyd-
IeM cliydae MmepeMeHYnBo; MpejckazaHue OydyIero HeTpUBU-
aJIbHO.

K nenu Beger MHOTO myTei.

Ha camom TeMHOM IyTH MOACTEPETAET MbICIIb, UTO IIPOYHOCTh
U CTaOWJILHOCTh ApPXUTEKTYPbI 3aBUCST OT CTPOTOCTHU U KECTKO-
ctu. Ecnu u3MeHeHune oKa3bIBAeTCsl CJAUIIKOM JOPOTOCTOSIIIINAM,
OHO OTBEpraeTcsl — ero MPUYMHBI OTMEHSIOTCS BOJICBBIM pellie-
HUEeM. APXUTEKTOP UMEET MOJTHYI0 U 6€30roBOPOUHYIO BJIACTb, &
apXUTEKTypa MPeBpalaeTCs B aHTUYTOIHIO J1sl pa3paOb0TUNKOB
Y TTIOCTOSIHHBIN MCTOYHUK HEJOBOJILCTB.

OT npyroro myTH UCXOOUT CUJIBHBIN 3amax CIEKYJISTUBHOU
o6mHocTH. OH MOJIOH IOTA/I0K, OECUMCIICHHBIX TAPaMETPOB, MO-
TMJIBHUKOB C «MEPTBBIM» KOJIOM M Ha HEM MOJIKapayJIiBaeT MHO-
’KECTBO CIYYalHBIX CJIOKHOCTEH, CIIOCOOHBIX TMOKAYHYTh OKOjI-



JKET, BbIICJICHHbIA Ha 00CTyKMBaHME.

Ho camblil HHTEPECHBIN — TPETUU, YACTBIM IyTh. OH yUUTHI-
BAaeT NPUPOAHYIO TMOKOCTb TPOrpaMMHOI0 OOeCTIeUeH s U CTpe-
MUTCSI COXPAHUTD €€ KaK OCHOBHOE CBOMCTBO cUcTeMbl. OH yun-
THIBAET, YTO MbI ONIEPUPYEM HETIOTHBIMH 3HAHUSAMU M, Oylyun
JOObMH, HETUIOXO MPUCHOCOOMIUCH K 3ToMy. OH urpaer 0oJb-
Ille HA HAIMX CHMJIbHBIX CTOPOHAX, YeM Ha cadocTsix. Ml co-
30a€M 4YTO-TO M COBEpILIAEM OTKpPHITUA. MBI 3ajaeM BOIIPOCH U
IIPOBO/IMM 9KCIIEPUMEHTHI. XOpOLIasi apXUTEKTypa OCHOBBIBAET-
sl CKOpee Ha IOHMMAaHUM JBMKEHUS K LIeJIM KaK HEelTPepbhIBHOTO
IpoLecca UCCIEA0BAaHUM, a HE HA TIOHMMAHUU CaMOU 11eJIM Kak
3a(PUKCUPOBAHHOTO apTeaKTa.

Apxumexmypa — smo eunome3sd, KOmopyio mpeoyemcs,
00Ka3amv pearu3ayueli U OUeHKOL.
Tom I'unbo

YtoObl MOWUTH N0 3TOMY IYTH, HY’KHO OBITh YCEPIHBIM U BHU-
MaresbHbIM, HY)KHO YMETh JyMaTh W HaOMoAaTh, IPUOOpETaTh
IIPAKTUYECKHE HABBIKM M OCBaMBaTh NMpUHLMILL. CHaydana Ka-
’KE€TCS, U4TO ITO AOJITUU IyTh, HO B IEMCTBUTEJILHOCTH BCE 3aBU-
CHT OT TeMIa Ballleil XOabOBbl.

THocnewaii He moponsceo.
Pooepm C. Mapmun

HonyqaﬁTe YAOBOJIbCTBUE OT IIYTCIICCTBUA.

Keeaun Xennu
Mmati, 2017



OT n3aareancTBa

Baim 3amevanus, npeiokeHus, BONPOCkl OTIPABJISIATE MO
aapecy comp@piter.com (u3narenbctBo «Ilutep», KOMIbOTEp-
Hasl pellakius).

Mu1 Oyniem pajpl y3HaTh Ballie MHEHHE!

Ha Be0-caiite n3marenbcTBa WwWw.piter.com Bbl HaiizeTe To-
JIpoOHYI0 MH(MOPMAIIMIO O HAIIIMX KHUTAX.



Berymienue

Dta KHUra HasbeiBaercs «Yucras apxurekrypa». Cmenoe Ha-
3BaHue. KTo-To nocumnraer ero camonagesaHusM. ITouemy 4 pe-
IIVJT HAaIMCaTh 3TY KHUTY W BBIOpAJ Takoe Ha3BaHue?

CBolo nepByIo CTPOKY Koja s Harucan B 1964 rony, B 12 ser.
Ceituac Ha kaseHaape 2016-ii, To ecTh 5 MY KOJ YKe OoJIbIIe
MOJTyBEKa. 3a 3TO BpeMsI 51 KOe-UTO y3HAJI O CTPYKTYpPUPOBAHUU
IPOrpaMMHBIX CCTEM, M MOM 3HAHU 1, KAK MHE KaKeTCsl, MHOTHE
MOCUUTAIIN Obl LIEHHBIMHU.

Sl mpuoOpen 3TU 3HaHWS, CO3aB MHOKECTBO CHUCTEM, OOJIb-
KX ¥ MaJIeHbKUX. I co3/aBan MajieHbKHE BCTPAMBAEMBbIE CH-
CTeMbl M OOJIBIIIFE CHUCTEMBbI TMAKETHOW OOpPaOOTKH, CHCTEMBI
pEaJIbHOTO BPEMEHU U BeO-CHCTEMbl, KOHCOJIbHbIE MpPUJIOKE-
HUs1, TPUJIOKEHUS C TpaduIecKuM UHTEPGENCOM, PUIOKEHUS
yIpaBJieHuUsl POLIECCAaMU, UT'Pbl, CACTEMBI yUeTa, TeJIEKOMMYHHU-
KallMOHHbIE CUCTEMBI, THCTPYMEHTBI [1J151 IPOEKTUPOBAHUS, Tpa-
(prueckue pegakTopsl U MHOTOE, MHOTOE JIpYToe.

4l mucan OOHONOTOYHbIE W MHOTONOTOYHBIE TMPHIOKEHUS,
MPUJIOKEHUsI C HECKOJIbKUMU TSKEJIOBECHBIMU IMPOLIECCAMU U
NIPUJIOXKEHUSI C OONBITNM KOJIMYECTBOM JIETKOBECHBIX IPOIIEC-
COB, MHOTOMPOLIECCOPHbIE MPUIIOKEHUS, TPUIOKEeHUs 0a3 1aH-
HBIX, IPUJIOKEHUS AJI1 MATEMAaTUUYECKUX BHIYACIIEHUI U BBIYMC-
JIUTEIbHOW T€OMETPUM U MHOTHE, MHOTHE JIPyTHE.

41 Harmcasr O4eHb MHOTO IPUJIOKEHNH, 51 CO3/1aJ]1 OYEHb MHOT'O



cucteM. U Gnaropapst HAKOTUIEHHOMY OTIBITY $1 IPHIIEN K TIOTPsI-
CalolieMy BbIBOAY:

Bce apxumexmypuvt noouursiiomcst 0OHUM U mem Jice npasu-
aam!

[ToTpsicaroiieMy, TOTOMY UTO BCE CUCTEMBbI, B CO3/IaHUN KOTO-
PbIX 51 yYaCTBOBAJI, PAAUKATIBHO OTIMYAIUCH OPYT OT Apyra. [o-
YeMy apXUTEKTYPbl TAKUX Pa3HBIX CUCTEM TOJAUMHSIOTCS] OTHUM
Y TeM ke npaBuwiaM? 1 mpuiiiesn K BbIBOLY, UTO npasuna co3oa-
HUSL GPXUMEKMYp He 3a8UCSIN 0N A100bIX OPY2UX NePEMEHHDIX .

ITOT BBIBOJ KaXeTcs errie 6ojiee MoTPsICAIOIINM, €CJIA BCIIOM-
HUTb, KaK M3MEHWJIMCh KOMIBIOTEPHI 32 Te ke moyiBeka. 1 Ha-
YMHaJI IPOrpaMMHUPOBATh HA MalllMHAX Pa3MEpPOM C XOJOAUIIb-
HUK, UMEBIITUX IMPOIIECCOPHI C TAKTOBOM YaCTOTOM B IOJIMerarep-
1a, 4 Koaiit oneparuBHol namstu, 32 KOalT TUCKOBOW mamsi-
TH U UHTEp(EC TeseTaina co CKOPOCThIO Mepeiayu JaHHbiX 10
CHUMBOJIOB B CEKYHJy. DTO BCTYIUIGHHE 51 Hamucaa B aBTolyce,
nyremectBys 1o IOxnoit Adpuke. A ucnonszoBan MacBook,
OCHAIIIEHHBII MPOIIECCOPOM 17 C UETHIPbMS SIAPAMU, KaXkI0€ U3
KOTOPBIX JIGUCTBYET Ha TakToBOW 4yactore 2,8 I'Ti, mmeromun
16 I'Gaiit oneparuBHOM mamsATH, 1 TOalT AUCKOBOW MaMsATH (Ha
ycrporictBe SSD) u qucruieit ¢ marpurieit 2880x1800, crioco6-
HBII OTOOpakaTh BHICOKOKAYECTBEHHOE BHUJEO. Pa3HUIIA B BbI-
YHUCMTETBHON MOIIIHOCTY yMOTIOMpauuTenbHas. JlroOoi ananm3
nokaxert, 4ro 31or MacBook no menbiieir mepe B 1022 pa3
MOIIIHEe PAHHUX KOMITHIOTEPOB, Ha KOTOPBIX sI HAUMHAJI ITOJIBEKa
Hazaj.



JlBamuiath 1Ba MOPSIAKA — OYEHb OOJIBIIOE YUCIO. DTO YHC-
JIO aHTCTPEMOB OT 3eMJi 110 alb(bl LieHTaBpa. 9TO KOIMYECTBO
9JIEKTPOHOB B MEJIKMX MOHETaX B BallleM KapMaHe W KOIIIe/b-
Ke. U enie 310 4nciio ONnMchIBAET, BO CKOJIBKO pa3 (Kak MUHUMYM)
YBEJIMUMIIACH BBIYUCIIUTEIbHAS MOIITHOCTh KOMITBIOTEPOB HA MO-
€M BEKYy.

A Kak BJIMST POCT BRIYUCIUTEIHHOM MOIIHOCTH HA TTPOTrpam-
MBI, KOTOpbIE MHE MTPUXOJUIIOCH IcaTh? OrpeeseHHO OHU CTa-
i 6oibiie. Panbiie s gyman, uyro 2000 cTpok — 3T0 Oosnbliast
nporpamma. B KoHIIe KOHIIOB, Takasi mporpaMma 3aHMMa’a mos-
HyI0 KOpoOKy mepdokapt u Becuna 4,5 kunorpamma. OmHaKO
Terepb IPOrpaMMa CUUTAETCs TO-HACTOSIIEMY OOJBIION, TOJb-
Ko ecnu oObeM Kopa mipesbicut 100 000 cTpok.

[IporpammHOe oOecrieyeHne Tak ke CTajIo 3HAYUTENTBHO Oosiee
pou3BOAUTENbHBIM. CeromHsi Mbl MOXEM OBICTPO BHIIIOJTHATH
Takue BBIYKMCIIEHUS], O KOTOPBIX U He MeuTayiu B 1960-x. B npo-
usBeneHusix The Forbin Project?, The Moon Is a Harsh Mistress® n
2001: A Space Odyssey* Obina clienana MonbTKa N300pa3uTh Ha-
11e Tekyilee OyayIiee, HO X aBTOPbl CEPbe3HO MPOMAXHYJIHUCh.
Bce onu m300paxany orpoMHble MalllMHbI, 0ONAAAIoNIe YyB-
cTBaMu. B IeHICTBUTENBHOCTA MBI IMEEM HEBEPOSITHO MaJieHb-

2 o . .
PunbM, Boimeanmid B CIIHA B 1970 roay, B Haield crpaHe U3BECTHBIIA 0[] Ha3Ba-
HueMm «Komnocc: TIpoext @opbuna». — [Ipumeu. nep.

3 «JlyHa xecTKo crener», poman Pobepra XaiiHnaitna. — [Ipumeu. nep.

4 ®unbM, Bbimeqmuil B 1968 roay, B Haileil cTpaHe W3BECTHBIN I0J] Ha3BaHUEM
«2001 rox: Kocmuueckas oguccesi». — [pumeu. nep.



KM€ MallIlHbl, KOTOPBIE BCE K€ OCTAIOTCSI MAIlIMHAMM.
U erie 01HO BaKHOE CXO/ICTBO COBPEMEHHOI'O ITPOr PAMMHOIO
oOecriedyeHusi ¥ MpOoILIOro MporpaMMHOrO 0OeCleueHus:: U mo
u opyezoe coenamo u3 moeo dHce mamepuana. OHO COCTOUT U3 UH-
CTpYKIMH if, MIHCTPYKIMI1 MPUCBaMBaHUs U IMKJIOB While.

Ila, BBl MOXkeTe BO3pa3UTh, 3asIBUB, UYTO COBPEMEHHbIE SI3bIKU
POrpaMMHUPOBAHUSI HAMHOTO JIy4llle ¥ MOAJEeP:KUBAIOT TPEBOC-
XOIAILME NapaJurMel. B KOHIIE KOHIIOB, Mbl TPOrpaMMUpPYEM Ha
Java, C# wm Ruby 1 rcnionbp3yem 00bEKTHO-OPUEHTHPOBAHHYIO
napaaurmy. M Bce %e mporpaMMHBIN KOJI 10 CHX IOP COCTOUT U3
NoC/IeI0BaTeIbHOCTEN Onepaliuii, yCJIOBHBIX MHCTPYKIIUNA U UTe-
patwmii, kak B 1950-x u 1960-x ronax.

BHumarenbHO paccMOTpeB MPaKTUKY MPOrpaMMUPOBAHUS
KOMIIBIOTEPOB, Bbl 3aMETUTE, YTO OYEHb HEMHOI'OE U3MEHUJIOChH
3a 50 ner. S3bIkM cranu HeMHOro Jiydiie. IHCTpyMeHTHI cTa-
mu ¢pa"TacTuyecku Jydie. Ho ocHOBHbIE cTpouTenbHbIe OJOKU
KOMIIBIOTEPHBIX TPOrPaMM OCTAJIUCH MTPEKHUMMU.

Ecmu B3sTh Iporpammucta u3 1966 rona, nepemecTuts ee’ B
2016-i1, nocaautk 3a Mo MacBook, 3anyctuts IntelliJ u moka-
3aTh eii Java, eil moTpedoBaIUCh Obl JIMIIL CYTKHU, YTOOBI OIpa-
BUTHCS OT IIOKA. A 3aTéM OHa cMorJIa Obl MUCaTh COBPEMEHHbIS
nporpammel. f3bik Java He cuiibHO ommyaercs ot C win naxe
or Fortran.

U ecnu Bac nepemectutb 00paTtHO B 1966-i rog u mokasars,

3 Umenno «ee», IOTOMY 4TO B Te TOJIbI IIPOrPaMMHUCTaMU ObUTA B OCHOBHOM JKEH-
IIMHBI.



Kak mucarth 1 paBuTh koj Ha PDP-8, npoGuBas nepgokapth Ha
TeJieTanIe, MOoJACP/KUBAIOIEM CKOPOCTh 10 CUMBOJIOB B CEKyH-
1y, BaM TakKe MOTYT MOHAJOOUTHCS CYTKH, YTOOBI OMPABUTHCS
oT pa3zouapoBanus. Ho nmotom u Bel cMoryu Obl ucath koi. Cam
KOJ] MaJIo Obl U3MEHUJICS TIPU STOM.

B 3TOM Bech cekpeT: HEM3MEHHOCTb ITPUHIIMIIOB ITPOTr paMMU-
pPOBaHMs — BOT MPUYMHA OOIIHOCTH MPaBUJ MOCTPOEHUS MPO-
I'PAMMHBIX APXUTEKTYP JJIsI CUCTEM CaMbIX pa3HbIX TUNOB. [1pa-
BUJIA OIPEJEIISIOT MOCIEA0BATEIbHOCTD U MOPSIOK KOMIIOHOBKHU
NIPOrpaMM M3 CTPOUTENBHBIX OTOKOB. M TOCKOMIBKY caMu CTpou-
TeJIbHbIE OJIOKHU SIBJISIIOTCS] YHUBEPCAJIbHBIMUA M HE U3MEHUJIHCH C
TEUYEHUEM BPEMEHM, MPAaBUJIa UX KOMIIOHOBKH TAKXKE SIBJISIIOTCS
YHUBEPCAJIbHBIMU U OCTOSIHHBIMH.

Haunnaronye nporpaMMHCTbl MOTYT MOLYMaThb, YTO BCE TO
Yeryxa, 4YTo B HAalllM THU BCE COBCEM MHAYe U JIydllle, 4To Ipa-
BUJIA MPOIIJIOTO OCTAJIUCH B MpouioM. Eciiu oHu AercTBUTEb-
HO TaK JlyMaloT, OHU, K COXaJIEHHIO, CUJIbHO ormoatorcst. [Tpa-
BWJIA HE U3MEeHWIMCh. HecMOTpsl Ha MOsIBJIEHME HOBBIX SI3BIKOB,
(ppeiiMBOPKOB M Mapagurm, npaBuia OCTAIMCh TEMH ke, KaK BO
BpeMeHa, koraa B 1946-m Auiad ThlopyHT Harvcasl NepBbIi MPO-
I'PaMMHBIUN KOJI.

W3MeHnI0ch TOJBKO OJHO: TOI/IA, B MPOILJIOM, Mbl HE 3HAJIU
9TUX npaBui. [TosTomy Hapyliaim MX CHOBa M CHOBa. Tenepb,
C TIOJIYBEKOBBIM OINBITOM 32 IJIeYaMH, Mbl 3HAEM U MOHUMAEM
npaBUIA.

HmeHHO 00 3THX MpaBUIax — HE CTApeIOIMX U He N3MEHSIIO-



IMUXCA — paCCKa3bIBACT 9Ta KHUTI'A.
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I. BBegenue

YrtoObl HaNMcaTh JEUCTBYIOIILYIO TPOrpaMMy, He HY’)KHO MHO-
'O 3HaTh U yMETh. JIeTH B IIKOJIE JEJIAl0T 3TO MOCTOSAHHO. FOHO-
IV ¥ IEBYIIIKY B KOJUTE/KaX HAYMHAIOT CBOW OM3HEC, BBIPACTAIO-
MK 1O CTOMMOCTH B MUJUIAAPABI 10JUIAPOB, HAIMCAB HECKOJIb-
KO cTpok koaa Ha PHP wiu Ruby. Haunnalomue nporpaMMucTbt
B o(pricax 1mo BceMy MUpY MepesIoNavyruBaiOT TOpsl TPeOOBaAHUIA,
XPaHSIUXCSA B THTAHTCKUX Oar-Tpekepax, U BHOCAT HCITIpaBJe-
HUS1, YTOObI 3aCTaBUTh CBOU CHCTEMBI «paldoTaTh». Bo3mMoxkHO,
OHU TIUIIYT HE CaMBI JIy4IIHiA KO, HO OH padotaer. OH pado-
TaeT, MOTOMY YTO 3aCTaBUTh YTO-TO padoTaTh — OIUH pa3 — He
OYEHb CIIOXKHO.

Co3pathb nporpamMmy, Kotopas Oyaer padoTarh MpaBUIbHO, —
coBceM apyroe zieno. Hanucars npaBuiibHYI0 POrpaMMy CJIOK-
HO. JI7151 3TOr0 HEOOXOAMMBI 3HAHWS U YMEHHSI, KOTOPBIE MOJIO-
Jble TIPOrPaMMHUCTHI e1lie He YCen IPHoOpecTr. A 4ToOBI MpH-
oOpecTu MX, TpeOyeTcsl MBICAUTh U aHAJIU3UPOBATh, HA YTO Y
MHOTHUX MTPOrPAMMUCTOB IPOCTO HET BpeMeHU. JTo Tpedyer Ta-
KO CaMOAMCUUIUIMHBL U OPraHM30BAHHOCTHU, KOTOPbIE HE CHU-
JIMCh OOJBIIIMHCTBY MPOrPAMMHUCTOB. A IS 9TOTO HYKHO HCITBI-
TBIBaTh CTPACThb K MPOGECCUU U KeJIJaHWE CTaTh MPOgeCCUOHA-
JIOM.

Ho xorna co3gaercs npaBUIbHBII TPOrpaMMHBIN KO, TPOKC-
XOIOUT YTO-TO HEOOBIUHOE: BaM He TPeOYIOTCS TOJNIIbI POrpam-



MUCTOB JIJIsI IIOAEPKKH ero padoTocrocoOHoCTH. Bam He HykHa
oObeMHas JIOKYMEHTAIus ¢ TPeOOBAaHUSAMU M TMTaHTCKHE Oar-
Tpekepbl. Bam He HyXHbI OrPOMHBIE OIEHCIICHCHI, paboTaroIye
KpYIJIble CYyTKU O€3 BBIXOJHBIX.

[TpaBuIIBbHBII TPOrPAMMHBIN KOJT He TpeOyeT OOJbIINX TPYIO-
3aTpaT Ha CBOE CO3JlaHMe U COINpOBOXkJeHUe. VI3MeHeHrs BHO-
CATCSI JIETKO M ObIcTpo. OMMOKY HeMHOTrourcIeHHbl. Tpyno3a-
TpaThl MUHUMAJIbHBI, @ (PYHKIIMOHAJILHOCTh U TUOKOCTh — MaK-
CHMAaJIbHBI.

Ila, Takoe mpejacTaBiieHUe Kaxercsl yronuyeckum. Ho 51 Bu-
JieJ1 TO BOOUMIO. S y4yacTBOBasI B IPOEKTAX, I11e TU3aiH U apXH-
TEKTypa CUCTEMBbI YITPOILAIU UX CO3/IaHKe U COITPOBOXKIeHUE. Y
MEHSI €CTh OIBIT PaOOTHI B MTPOEKTAX, MOTPEOOBABIIINX MEHbIIIE-
0 YMCJIa yYaCTHUKOB, YeM Mpe/rosaraiock. MHe 10Beoch pa-
00TaTh HaJl CUCTEMaMH, B KOTOPBIX OIIMOKU BCTPEUYATUCH Y/IM-
BUTEJIBHO peAKo. S Bujies, Kakoil HeBepOsTHBIN 3(PPEKT OKazbl-
BaeT XOpoIlasi apXUTEKTypa Ha CUCTEMY, MPOEKT M KOJJICKTUB
pa3paboTunKoB. S ObLT Ha 3eMJie 0OETOBAaHHOI.

Ho s He mporiry Beputh MHE Ha cI0BO. OIJIsSIHUTECh HA CBOM
orbIT. Cllyyanoch Jid y Bac 4TO-TO MPOTHBONONOkHOE? JIoBO-
JAJIOCH JIU BaM paboTaTh Ha/l CUCTEMaMU C HACTOJIBKO 3aryTaH-
HBIMH ¥ TECHBIMU CBSI3SIMH, UTO JIIOOOE U3MEHEHUE, HE3aBUCUMO
OT CJIO)KHOCTH, TPeOOBAJIO HelleJb TPyAa U ObUIO COMPSIKEHO C
OrpOMHBIM pUcKOM? MCTIBITHIBAIN JIM BBl COMPOTUBIIEHUE TIO-
XOT0 KOJa ¥ HeyaauHoro nqu3aiiaa? [Tpuxoaunochk v BaM BUIETh,
KaK TU3aiiH CUCTEMbI OKa3bIBAJI OTPUIIATENILHOE BIMSHAE HA MO-



PAIBHBIN JTyX KOMaH/pI, IOBepUe KJIUEHTOB M TEPIIEHUE PYKO-
Bonutener? JJoBoarIoch JIn BaM OKa3blBAThCS B CUTYyallMH, KO-
ra OT/EJNbl, MOApPA3eeHUs] U 11eJIble KOMIIAHUM CTAaHOBUJIMCh
KEepPTBAMU HEYTAYHON apXUTEKTYPhl MX ITPOrpaMMHOI0 odecrie-
yeHus? bl 1 B aiy nporpaMmMupoBaHus?

S1 6pu1, M MHOTME U3 Hac ObuM TaMm. B Hameit cpene dare
BCTPEYAETCS OMBIT OOPHOBI C TJIOXUM JIN3aHHOM, YeM TOTyYeHHe
YAOBOJILCTBHUSI OT BOILIOIIEHUS XOPOIIIO IMTPOTYMAHHOW apXUTEK-

TYpBL.



1. Yto Takoe au3aiiH U apxuTekTypa?

3a onrue rofpl BOKPYT NOHSTUH «JU3aiH» U «apXUTEKTypa»
HAKOMWJIOCh MHOTO ITyTaHuupl. Yto Takoe guszaiH? Yrto Takoe
apxutekrypa? Yem oHuM paznuyarTcs?

OnHa U3 1eselt 3TOl KHATH — YCTPAHUTD BECh ITOT Oecropsi-
JIOK ¥ OTIPE/IEIUTD pa3 U HABCETAA, UTO TAKOE AU3ANH U apXUTEK-
Typa. IIpexne Bcero, g1 yrBepkaan, 4To Mex1y STUMU MOHATH-



sIMU HET HUKAKOW Pa3HUIlbl. Booouie HUKaxkoii.

CJ0BO «apXUTEKTypa» 4acTO UCIONIb3yeTCs] B KOHTEKCTe 00-
IIMX PACCYKJCHUM, KOTJla He 3aTparMBaioTCsi HU3KOYPOBHEBbIE
JeTajIi, a CIOBO «IW3aliH» OOBIYHO TMOJpa3yMeBaeT OpraHu3a-
WO U peltieHus1 Ha 6osiee HU3KoM ypoBHe. Ho Takoe pazneneHue
0eCcCMBICIIEHHO, KOT/Ia peub UAeT O TOM, UTO JIeJIaeT HACTOSIIINNA
aApPXUTEKTOP.

Bo3bMeM 1711 mpuMepa apXUTEKTOpa, CHPOEKTHUPOBABIIETO
MOW HOBBIN JOM. DTOT JOM MMeeT apxuTekTypy? Koneuno! A B
yem oHa BbIpaxkaerca? Hy... 310 popma 10Ma, BHEIIIHUI BUI,
YCTYIIBI, @ TaKXe€ PACMOJIOKEHWE KOMHAT U OpPraHu3aIus Mpo-
cTpaHcTBa BHYTpU. Ho KOrja st paccMarpuBa 4epTeku, CO3/1aH-
HblE apXUTEKTOPOM, 51 YBUIIEJ] HAa HUX Maccy netaneil. S yBu-
JIeJT PacloIOKeHNEe BCEX PO3ETOK, BBIKJIIOUATENeH U CBETUIbHU-
KOB. 5l yBUJEN, KaKue BBIKJIIOYaTe U OyayT yIpaBiIsTh TEMU WA
WHBIMU CBETWJIbBHUKaMHU. 1 yBUgel, rae OyIeT HaXOmUThCs y3es
OTOIUICHHSI, & TAKXKE MECTOMOJIOKEHNE W pa3Mepbl BOJOHATpEBa-
TEJILHOTO KOTJIa M Hacoca. S yBuzen mogpoOHOe onMcaHue, Kak
JIOJKHBI KOHCTPYUPOBATHCS CTEHBI, KPbIIa U (DyHJAMEHT.

[Tpoiue roBops, s1 yBUAET BCE MEJIKUE AETalu, MOoJIepKUBa-
I0LI[ME€ BCE BBICOKOYPOBHEBBIE pelleHusl. S Takxke yBHUIEN, YTO
HU3KOYPOBHEBBIE JIETAJIU U BLICOKOYPOBHEBbIE PEILICHHSI BMECTE
COCTABJIAIIOT TW3aliH JOMa.

To ke OTHOCUTCS K apXUTEKType MPOorpaMMHOro odecrede-
Husl. HU3KOypOBHEBBIE JI€TANIM U BHICOKOYPOBHEBAsl CTPYKTypa
SIBJISIIOTCSL YacTSIMU OfIHOTO 1ieioro. OHU 0Opa3yloT CIUIONIHOE



NOJIOTHO, orpezesiomniee (gopmy cucrembl. OqHO 6€3 APyroro
HEBO3MOKHO; HET HUKAKOM YETKOW JIMHUM, KOTOpasi pa3jaessiia
Obl UX. EcTh TPOCTO COBOKYITHOCTh PElIeHU Pa3HOTO YPOBHS
JeTaTn3aIuH.

Hean?

B yem cocTouT 11e1b TaKuX pelleHu, 11e1b XOPOILEero au3au-
Ha rporpamMMHoOro obecrieuenus1? [aBHasi me1b — He YTO MHOE,
KaK MO€ yTOIUYECKOe OIMCAHUE:

Lenv  apxumexkmypvl npozpammuozo obecnevenus —
YMEHbUUMb UenoseuecKue mpyoozampamol Ha co30anue u
CONPOBOICOEHUE CUCTIEMDL.

Mepou kauecTBa AU3aiHA MOXKET CITyKUTb IPOCTAsI MEpa TPy-
Jo3arpar, HeoOXOAUMBIX 71l YJOBJIETBOPEHHUs] MOTpeOHOCTEH
KJveHTa. Ecm Tpyno3arparsl HeBEJIMKY M OCTAIOTCS HEOOJIbIIN-
MU B TeUEHHE IKCIUTyaTallii CUCTEMBI, CUCTEMA IMEET XOPOIIIUIA
mu3aiiH. Eciu Tpyno3arparsl yBETMUMBAIOTCS] C BBIXOIOM Kak-
JIO HOBOM BEPCUHU, CCTEMA UMEET TUIOXOW An3aiH. BoT Tak Bce
IPOCTO.

IIpumep U3 NPaKTUKHA

B kauectBe mpumepa paccMOTpUM pe3yJibTaThl MCCIIeoBa-
HUM U3 TpakTUKU. OHU OCHOBAHbI HA PEAIbHBIX TAHHBIX, ITPEIO-
CTaBJIEHHBIX PEJIbHOM KOMITAaHHWEW, MOKEIABILEN HE pa3riialllaTh



CBOETO Ha3BaHMSI.

CHauaza paccMOTpUM IrpauK pocTa YUCIEHHOCTA UHKEHEP-
HO-TEXHUYECKOro NepcoHasa. Bel HaBepHsAKa COMIacUTECh, YTO
TeHJIEHIMA Brevyamiser. POCT YMCIIEHHOCTH, Kak MOKa3aHO Ha
puc. 1.1, HOMKEH CIIyKUTh MPU3HAKOM YCIIEMIHOIO Pa3BUTHUSA
KOMITaHUU !

HKM3HEeHHBIA LMKN U3BECTHOTO nporpaMmmMHOro npogykra
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Puc. 1.1. PocT 4ucieHHOCTU UHKEHEPHO-TEXHUUECKOTO TIep-
coHasa. BocipousBoguTes ¢ paspelieHus aBTopa Mpe3eHTalun
Ixeiicona I'opmana (Jason Gorman)

Tenepb B3MIAHUTE Ha rpaduK MPOAYKTUBHOCTH KOMIIAHUM



32 TOT K€ MepHuo, M3MEepsieMOW B KOJMYECTBE CTPOK Koja
(puc. 1.2).

HM3HEHHBIA LMKN M3BECTHONO NPOrpaMMHOro NpoayKTa
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Puc. 1.2. TIpogyKTMBHOCTb 3a TOT K€ NEPUOJ
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OueBuaHO, YTO 3/1€Ch YTO-TO He Tak. [laxe mpu TOM, 4TO
BBIMTYCK KaXJ0W BEPCUU MOJJIEPKUBAETCSA BCe OOJBIIMM KOJIH-
9YeCTBOM pa3padOTUMKOB, TIOXOKE, YTO KOJTUYECTBO CTPOK KOjIa
npuOIMKaeTcst K CBOeMy Tpeery.

A Terepb B3IVISIHUTE Ha MO-HACTOSIIEMY YIpYyYalolluil rpa-
(uk: Ha puc. 1.3 moKa3zaH pocT CTOMMOCTU CTPOKH KOJIa C Tede-
HUEM BpEMEHMU.



HM3HEHHbLIM LMKN W3BECTHOrO NPOrpaMMHOro NpoaykTa
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Puc. 1.3. I3MeHeHre cTOUMOCTU CTPOKU KOJIa C TEUEHUEM
BpEMEHHU

DT1a TeHJISHIMS TOBOPUT O HEeKU3HeCocoOHOCTH. Kakoi Obt
peHTabenbHON HU OblTa KOMITAHWSI B HACTOSIIIIEe BpeMsl, pacTy-
IIMe HaKJIaJHbIe PACXOJIbl MOMIOTAT MPUOBLTL U MPUBEIYT ee K
3aCTOI0, €C/IU He K Kpaxy.

Yem 00yCIIOBIEHO TaKOE 3HAYMTEIbHOE U3MEHEHHE MPOIYK-
tiBHOCTH? [loueMy cTpoka Kofma B Bepcur 8 TIPOIyKTa CTOUT B
40 pa3 nopoxe, 4em B Bepcuu 17



IIpu4uHbI HENPUATHOCTEH

[TpuuuHBl HEMPUATHOCTEW Mepen BammMu riazamu. Korga
CHCTEMBI CO3AI0TCS BTOPOIIAX, KOINa YBEJIMUEHUE LITaTa Mpo-
I'PaMMUCTOB — €IMHCTBEHHBIN CIIOCOO MPOJOIKATh BHITYCKATh
HOBbIE BEpPCHM M KOTJa YHUCTOTE KOJA WJIM IW3aiiHy yJessieTcs
MUHUMYM BHUMAaHUS WK HE yAeseTcsl BOOOIe, MOXKHO Jlaxe
HE COMHEBAThCS, YTO TaKasl TEHJACHLIMS PaHO WJIM MO3/HO IpU-
BEZET K Kpaxy.

Ha puc. 1.4 noka3zaHo, Kak BBIIJISIUT Ta TEHACHLINS TTPUME-
HUTEJILHO K MPOAYKTUBHOCTH pa3padoTunkoB. CHavasa pa3pa-
OOTYMKU TIOKA3BIBAIO MPOAYKTUBHOCTH, O3Kyio K 100 %, HO ¢
BBIXOJIOM KakKJI0i HOBOM Bepcuu oHa najaeT. HaunHasi c yetBep-
TOM BepCcUH, Kak HETPYJHO 3aMeTUTh, UX MPOLYKTUBHOCTb MIPU-
OMmKaeTcs K HIDKHEMY TIpeiey — K HyJTIO.



MameHeHne NpoOYyKTMBHOCTHW C BbiNYCKOM HOBbBIX Bepcuﬁ
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Puc. 1.4. VI3meHenune npoayKTUBHOCTH € BBITYCKOM HOBBIX
BepcUil

C TOuKM 3peHHust pa3pabOTUMKOB, TaKasi CUTYaIMs BBITJISIUT
OYeHb YAPYyYamoIle, MOTOMY BCE OHU MPOMOIKAIT TPYAUTHCS €
noanoti omoaueii cun. HAKTO He OTIIBIHUBAET OT paOOTHI.

U Bce *ke, HECMOTPsI HA CBEPXYPOUHbIA TPy U CAMOOTBEP-
’KEHHOCTh, OHU MPOCTO HE MOTYT Ipou3BecTH OoJbiie. Bee nx
YCHJIMSI TeTleph HampaBjieHbl HE HAa pean3alliio HOBBIX (PYHK-
1A, a Ha OOPBOY ¢ OecropsAIKOM. BoJTbIITyI0 YacTh BpeMEeH! OHU
3aHSATBI TEM, YTO IEPEHOCST OECTIOPSIIOK U3 OTHOTO MeCTa B JIpy-
roe, pa3 3a pa3oM, YTOObI MOy YUTh BO3ZMOKHOCTD JI00aBUTH €I1ie
OJIHY MEJIOYb.



Touka 3peHNsa pyKoBOACTBA

Ecnu Bel [ymaeTe, 4To CUTYyalusl CK8epHAsi, B3TJISIHUTE HA Hee
C TOYKH 3peHus pykoBojacTBa! Ha puc. 1.5 nzodpaxen rpaduk
U3MeHeHUs1 MeCsTYHOTO (POHA OILIaThl TPyAa pa3pabOTUMKOB 32
TOT € NEepPHOLL.
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Puc. 1.5. Vzmenenue oHga oriarsl Tpyaa pa3paOdOTIMKOB C
BBIITYCKOM HOBBIX BEPCHIA

Korza Obuta BeinyIieHa Bepcusi 1, MecssuHblid (DOH[, OILIaThI
TPy/Zla COCTaBJIsLJ1 HECKOJIBKO COTEH ThICSAY JOi1apoB. K BbIITycKy
BTOpOY Bepcru (POHJT yBEJIMUYMWIICS €ILE Ha HECKOJIBKO COTEH ThI-
csa4. K BbIIIyCKY BOCBMOW BEPCUU MECSYHBIN (DOH[L OILIATHI TPY-
Ja coctaBui 20 MUJJIMOHOB JI0JUIAPOB U TEHAECHUMA K yBeIUYe-



HUIO COXPAHSIETCSI.

IT10T rpadvK BHIVIAIUT HE ITPOCTO CKBEPHO, OH myraeT. Oue-
BUJIHO, YTO MPOUCXOAUT YTO-TO ykacHoe. OfiHa Hajex/aa, 4ro
POCT JOXOAOB OIEPEkKAET POCT 3aTPaT, a 3HAYMT, OIpPaB/IbIBAET
pacxombl. Ho ¢ mo0o# Touky 3peHust 3Ta KpuBasi BHI3BIBACT Oec-
MIOKOMCTBO.

A Temnepb cpaBHUTE KpUBYIO Ha puc. 1.5 ¢ rpagukom pocra
KOJIMYECTBA CTPOK KOJa OT BEpcUM K Bepcuu Ha puc. 1.2. CHa-
yaJia, BCETO 32 HECKOJIbKO COTEH ThICSY JI0JIIAPOB B MECHILI, yAa-
JIOCh peaT30BaTh OrPOMHBIA 00BbeM (DYHKIIMOHAJIBHOCTH, a 32
20 MWIJIMOHOB B TIOCJIE/IHIO BEPCHIO TIOUTH HUYETO He ObLIO
no6asieHo! JlioOoil MeHekep, B3MISIHYB Ha 9TU J1Ba rpaduka,
IPUAET K BBIBOAY, YTO HEOOXOIUMO UYTO-TO MPEANPUHSATH, YTO-
OBl TIPEIOTBPATUTD Kpax.

Ho uto moxHO npeanpunAth? Yto mouwio He Tak? Yto BbI-
3BJIO TAKOE HEBEPOSATHOE CHUKEHHE MPOAYKTUBHOCTHU ? UTO MO-
T'YT CHIeNaTh PYKOBOAUTENM, KPOME KaK TOMHYTbh HOTOM U U3JIUTh
CBOM I'HEB HAa pa3pabOTYMKOB?

Y10 He Tak?

[Mpumepno 2600 net Tomy Hazag 301 COUMHIIT OACHIO O 3aii-
e 1 Yepenaxe. Mopaib Toi 6aCHE MOKHO BBIPa3UTh TIO-pa3HoO-
My:

* «ME/IJICHHBIN U TIOCTOSTHHBIN MOOEK/IAET B TOHKE»;

* «B TOHKE He Bcerga modexaaet ObICTperImii, a B OUTBE —



CAJIBLHENIINI»

* «4yeM OOJIbIIIe CIIEIHIITb, TEM MEHbIIE YCIIeBACIIIb».

[MpuTua MOMYEpPKUBAET IIIYNOCTh CAMOHAJESIHHOCTU. 3asiil
ObLIT HACTOJILKO YBEPEH B CBOEW CKOPOCTH, UTO HE OTHECCS BCe-
pbe3 K COCTS3aHUIO, PEIIvI B3APEMHYTh M TIpoctia, Koraa Ye-
penaxa nepecekJia (PUHULIHYIO YEPTY.

CoBpeMeHHbIe pa3paOOTUMKK TaKXkKe YYaCTBYIOT B MOXOXKEH
TOHKE M MPOSIBISIIOT MOXOXKYI0 CaMOHaAesIHHOCTb. O HeT, OHU
HE CIIAT, HeT. MHOrMe COBpeMeHHbIe pa3padOTYMKU padoTaroT
Kak MpokJIsAThe. Ho "acTh ux mMosra dericmeumensHo CAT — Ta
9acTh, KOTOpAsi 3HAET, YTO XOPOIINHA, YUCTHIH, XOPOIIIO Mpopa-
OOTaHHBII KO UT'PAET HEMAJIOBAKHYIO POJIb.

OTu pa3pabOTUMKU BEPST B U3BECTHYIO JIOKb: «MbI cCMOXeM
HABECTH MOPSJIOK TIOTOM, HaM ObI TOJIbKO BBITU Ha PHIHOK !» B
pe3ysbTaTe MOPs/IOK TaK U He HABOJUTCS, TIOTOMY UTO JIaBJICHUE
KOHKYPEHIIMU Ha pbIHKE HUKOIJa He ociabeBaeT. BbIxon Ha pbl-
HOK O3HAYaeT, YTO Tereph Y BaC Ha XBOCTE BUCAT KOHKYPEHTHI
Y BBI JIOJDKHBI CTPEMUTBHCSI OCTaBaThCsl BIIEpPeAN HUX U OexXaTh
BIIepe]] N30 BCEX CHUIL.

[TosTomMy pa3pabOTUYMKKM HUKOTAA HE MEepPEeKIoYaloT PeXUM
paboTel. OHM HEe MOTYT BEPHYThCSI U HABECTH MOPSIOK, TIOTOMY
YTO JJOJDKHBI PEaT30BaTh CIEAYIONIYI0 HOBYIO (DYHKIIMIO, a TIO-
TOM ellle OfHY, U ellle, U ele. B pe3ynbrare Gecrnopsiiok Hapac-
TaeT, a MPOAYKTUBHOCTh CTPEMUTCSI K CBOEMY MpeAeiy OKOJIO
HYJIS.

Tak ke kak 3asi ObLT U3NHUIIHE YBEPEH B CBOEH CKOPOCTH,



MHOTHYE Pa3pabO0TUNKY U3JTUIITHE YBEPEHBI B CBOEH CIIOCOOHOCTH
0CTaBaThCs MPOAYKTUBHBIMU. Ho momsyunii Gecriopsiiok B Koze,
UCCYIIAIONINN UX MPOAYKTUBHOCTb, HUKOT/Ia HE CITUT U He HUKO-
raa 6e3nefcTByeT. Eciii BICTUTH €ro, OH YMEHBIIIUT MPOU3BO-
JTUTEJTLHOCTD JI0 HYJISI 32 CYMTAHbIE MECSIIbI.

Camast 6ombIIIast JIOKb, B KOTOPYIO BEPSAT MHOTHE pa3padoTIu-
KM, — YTO I'PA3HBIA KOJI IOMOKET UM OBICTPO BBITH Ha PBIHOK, HO
B JIGUCTBUTEJILHOCTU OH 3aTOPMO3UT UX JBUKEHHUE B JOJTOCPOU-
HOU mepcriekTrBe. Pa3paOoTyuKu, yBepoOBaBIIME B 3TY JIOKb,
IPOSIBJISIIOT CAMOHA/IESTHHOCTD 3aidlia, moJiarasi, 9rto B OyayIiemM
CMOT'YT MEPEUTH OT CO3AaHus OecropsaKa K HaBeICHUIO TOPsiI-
Ka, HO OHH JIOMYCKAIOT IMPOCTYIO OIMMOKY. lesio B ToM, 4To co3da-
HUe becnopsioka 6cez0a 0Ka3vl8aemcsi MeoneHHee, Yem HeYyKAOH-
HOe coOMoOeHUe YUCmomol, He3aBUCUIMO OT BBHIOPAHHOTO Mac-
mrada BpeMEeHH.

PaccmoTpuMm Ha puc. 1.6 pe3ynbTaThl MOKa3aTeIbHOIO KCIe-
puMeHTa, npoBoauBierocs JxeiicoHom ['opmaHoM B TeueHue
niecty JHe. Kaxaplid JeHb OH Murcai OT Hadaja 10 KOHIA Ipo-
CTYI0 MPOrpaMMy IpeoOpa30BaHMS LENbIX YUCENT U3 AECITUUHON
CHCTEMBI CUMCJICHUsI B PUMCKYyI0. PaboTa cunTanach 3aKOHYEH-
HOM, KOIjJa MporpamMma YCIIeITHO MPOXOausa MpeaorpeieieH-
HBI KOMIUIEKT PUEMOYHBIX TECTOB. Kak/Ipli IEHb HA pEIlICHUE
TIOCTABJICHHON 3a/1aud 3aTpauuBaJIOCh U4yTh MeHbIle 30 MUHYT.
B niepBbiil, BTOpOU U TpeTUil THU JIKEeMCOH UCTIONb30BaJl
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Puc. 1.6. Bpems Ha BbINOJIHEHUE UTEPAIIUU C UCTIOIb30BaHU-
eM U 0e3 Ucronp3oBanusa meroquku TDD

XOPOIIIO U3BECTHYIO METOVKY pa3pabOTKH Uepe3 TeCTUPOBa-
Hue (Test-Driven Development; TDD). B octaibHble 1HY OH MU-
caJl Kofl, He OrpaHnuKBasi ce0sl paMKaMM 3TOW METOIUKH.

[Mpexne Bcero oOpaTrTe BHUMAaHUE HAa KPUBYIO OOyYeHM S, 3a-
MeTHYI0 Ha puc. 1.6. Kaxapi pa3 Ha pelieHue 3ajadu 3arpa-
YMBAJIOCh MeHblE BpeMeHU. OTMETbTe TaKXke, 4TO B JHHU, KO-
rga npuMeHsack Meroguka TDD, ynpakHeHHe BBIIOIHAIOCh
npumepHo Ha 10 % OvbicTpee, yem B 1HU O6e3 mpuMeHenus: TDD,
Y YTO Jake XyAIIUU pe3yJibTaT, nonydyeHHsi ¢ TDD, okazancs
JlydIlle CaMoro JIy4IlIero pe3yiprara, noixydeHsoro 6e3 TDD.

KT0-TO, B3IJIIHYB Ha 3TOT pE3yJbTaT, MOKET MOCYUTATH €TI0
ynuBUTENbHBIM. Ho 1T TeX, KTo He moaaasicsi oOMaHy caMOHa-



JEeSTHHOCTH 3aiiiia, pe3ybTar OyleT BIOJTHE OKUIaeMbIM, TTOTO-
MY YTO OHH 3HAIOT MTPOCTYIO UCTUHY pa3padOTKH MPOrPaMMHOTO
obdecrneueHuns:

Tlocnewaii He moponsice.

W oHa xke sABiIsieTCA OTBETOM Ha AWIEMMY, CTOSIIYIO NEpen
pyKoBOACTBOM. EMHCTBEHHBIN CIOCOO OOpaTUTh BCIISITH CHU-
JKEHHE MPOIYKTUBHOCTU U YBEJIMYEHUE CTOUMOCTU — 3aCTABUTH
Pa3padOTYMKOB MepecTaTh JyMaTh KaK CaMOHA/ISSIHHbIN 3asll 1
HayaTh HECTU OTBETCTBEHHOCTh 3a OECMOPSIOK, KOTOPHIA OHU
YUMHUIIN.

Pa3paboTurku MOTyT MOAyMaTh, 4TO TPOOIEMY MOXKHO HC-
IIPABUTh, TOJILKO HA4aB BCE C CAMOI'0 HayaJla U MEPENpPOEeKTUPO-
BaB BCIO CUCTEMY LIEJIMKOM, — HO 9TO B HUX TOBOPUT BCE TOT ke
3adau. Ta xe caMOHAIEAHHOCTb, KOTOPAs MPEKAE yKe IPUBEIIA
K OecriopsiIKy, Terepb CHOBa TOBOPUT MM, YTO OHM CMOTYT I10-
CTPOUTb JIYUIIYIO CUCTEMY, €CJIA TOJIbKO BHOBb BCTYIISAT B TOHKY.
OpHako B I€CTBUTENIBHOCTU BCE HE TaK PajlyKHO:

Camonaoesnuocmey, Ynpaensiowast
nepenpoeKmuposanuem, npueoem K momy dice 6ecnopsioxy,
umo u npedxicoe.

3akJadeHue

Jlio0oi1 opraHu3ayy, 3aHUMAIOLIENCs pa3pabOTKOM, JTyylle
BCEro u3berarb CaMOHAJESIHHBIX PEIIEHUH U C caMOro Havaja



CO BCEH Cephe3HOCTHIO OTHECTUCh K KAYeCTBY apXUTEKTYpPHI ee
TIPOIYKTA.

Cepbe3Hoe OTHOIIIEHUE K apXUTEKType TMPOrpaMMHOTO 00ec-
NieYeHusl MOAPa3yMeBaeT 3HAHUE O TOM, YTO TAKOe XOpOIliasi ap-
XxuTeKTypa. YtoOBl CO3/1aTh CUCTEMY, TU3AH 1 apXUTEKTypa KO-
TOPOU CIIOCOOCTBYIOT YMEHBIIICHUIO TPYI03aTPaT U YBEINICHUIO
MPOIYKTUBHOCTHU, HY)KHO 3HaTh, KAKUE JIEMEHTBI aPXUTEKTYPbI
BE/IyT K 3TOMY.

MMeHHO 00 3TOM pacckasbiBaeTcsl B JaHHOW KHuTe. B Helt
paccKa3bpIBAETCs, KaK BHIIJISAUT JOOPOTHASI, YUCTAST ApXUTEKTY-
pa ¥ u3aiH, 4ToObl pa3padOTYUKKU MOIJIA CO3/1aBaTh CUCTEMBI,
CMOCOOHBIE TPUHOCUTD MPUOBLTH IOITOE BPEMSI.



2. UcTopusi 0 ABYX EHHOCTSX

Bcsikast mporpaMMHasi cuctemMa MMeeT JjBe pa3Hble [IEHHOCTH:
NOBeJIeHNe U CTPYKTYpy. Pa3padoTunku 0TBEYaloT 32 BBICOKUI
ypoBeHb 00eux 3Tux IeHHoctedl. Ho, K coxasieHuio, oHu Ya-
CTO COCPEIOTOUMBAIOTCS HA YEM-TO OHOM, 3a0bIBasi PO JIPyToe.
XyKe TOro, OHM HEPEeKO COCPEIOTOUMBAIOTCS Ha MEHbIIIeH 13



JIBYX I[IEHHOCTEH, YTO B KOHEYHOM HUTOTe OOECIIEHUBAET CUCTEMY.

IToBenenue

[MepBasi IEHHOCTb MTPOrPAMMHOIO OOECIICUCHHUsT — €r0 MOBe-
nenvie. [IporpaMMUCTOB HAHMMAIOT Ha pabOTY, YTOOBI OHH 3aCTa-
BUJTA KOMITBIOTEPBI SKOHOMMTb JIEHBIY WJIH TPUHOCHUTH TIPHUOBLITH
3aMHTEPECOBAHHOM CTOPOHE. [IJIs1 TOr0 MbI IIOMOTaeM 3auHTe-
PECOBaHHBIM CTOPOHAM pa3padoTaTh (PYHKIIMOHAIBHYIO CIICIIU-
(buKaIUio WK JOKYMEHT ¢ TpeOOBaHUAMHU. 3aTeM MHIIEeM KO/,
3aCTaBJIAIONIMI KOMIIBIOTEPHI 3aMHTEPECOBAHHBIX CTOPOH YIO-
BJIETBOPATH STUM TPEOOBAHMSIM.

Korma kommbioTep Hapymiaer TpeOOBaHHUsI, MPOrPAMMHUCTHI
BBIHMAIOT CBOM OTJIATYMKH U UCTIPABJIAIOT MTPOOIeMy.

MHor#e nporpaMMHUCTHI TOJIaraioT, YTO STUM UX padoTa orpa-
HuurBaetcss. OHM yBepeHbl, UTO MX 3aJladya — 3aCTaBJIsATh KOM-
NBIOTEPBI COOTBETCTBOBATh TPEOOBAHUSIM M UCITPABJISITH OILIKO-
k. OHH JKECTOKO OIIMOAIOTCA.

ApxuTeKTypa

Bropas LleHHOCTh IPOrpaMMHOIO OOeCIIeUeH! s 3aK/II0UeHa B
CaMOM Ha3BaHUM «IporpaMMHoe odecriedeHune». CjoBo «obec-
NIeYeHNe» 03HAYAET «IPOAYKT»; a CJIOBO «ITPOrpaMMHOe» . .. Kak
Pa3 B HEM M 3aKJIIOYACTCA BTOPast LEHHOCTb.

Wpes nporpaMMHOro oOecrieyeHusi COCTOUT B TOM, YTOObI



JaTh MPOCTYI0 BO3MOXKHOCTb MU3MEHSTh MOBEIECHUE KOMIIbIOTE-
poB. [loBeaeHrE KOMITBIOTEPOB B HEKOTOPBIX MPEAesiax MOXKXHO
TaKXke U3MEHSTh MOCPEICTBOM ammapaTHOro oOecrieueHus, HO
3TOT IyTh HAMHOI'O CJIOXKHEE.

s nocTukeHWst STOM 1M MPOrpaMMHOE oOecrieueHre
JOJDKHO OBITh TOJATIIUBBIM — TO €CTh JIOJDKHA OBITh BO3MOXK-
HOCTb JIETKO U3MEHUTH ero. Korjga 3auHTepecoBaHHbIE CTOPOHBI
MEHSIIOT CBO€ MHEHHE O HEKOTOpPOil OCOOEHHOCTH, MpUBE/ICHIE
€€ B COOTBETCTBUE C MOXKEIAHUSIMU 3aUHTEPECOBAHHOM CTOPOHBI
JOKHO OBITH TIPOCTOl 3agadelt. CIOKHOCTh B TaKMX CIydasix
JOJDKHA OBITh MPOIOPIIMOHAJIbHA JIMIh MACIITa0y U3MEHEHHUS,
HO HUKAaK He ero ¢opMme.

VIMeHHO 3Ta pa3HuWIla MeXIy MacmrTadoMm U (opmMoi 4acto
SIBJISIETCS] TPUYMHOM POCTA CTOMMOCTH pa3padOTKU MPOrpaMM-
HOro ooOecrieueHusi. IMEHHO 1O 3TOW NMPUYUHE CTOUMOCTDb pac-
TET MPONOPLMOHAIBLHO 00beMy TpeOyeMbix u3mMeHeHu. Vimen-
HO ITO3TOMY CTOMMOCTb pa3paOOTKH B MEPBBI I'OJ] CYIIIECTBEHHO
HUXE, Y4EM BO BTOPOM, & BO BTOPOU IOfl HUKE, YEM B TPETHUM.

C TOYKM 3peHHUs] 3aMHTEPECOBAHHBIX CTOPOH OHM IPOCTO
(popMuUpPYIOT MOTOK M3MEHEHUH MPUMEPHO OIMHAKOBOIO Mac-
mrada. C Touku 3peHusi pa3padOTUMKOB, 3aMHTEPECOBAHHBIC
CTOPOHBI (POPMUPYIOT OTOK (PParMEHTOB, KOTOPBIE OHU JOJIK-
HBl BCTPaMBaTh B MO3aUKy CO BCE BO3PACTAIOIEN CJI0)KHOCTBIO.
Kax/plii HOBBIM 3aIpoC CIIOXKHEE MpeblAyIIero, MoToMy 4YTO
(popma cucteMbl He COOTBETCTBYET (hOpME 3arpoca.

S ucnonp30Bal 371€Ch CIIOBO «(OpPMa» HE B TPAAULIMOHHOM



€ro MOHMMaHUM, HO, KaK MHE KaxXeTcsl, Takas MeTadopa BIIOJIHE
yMeCTHA. Y pa3paOOTYMKOB MPOrPAMMHOTO 00ECTIeUeHH S 4acTo
CKJIaJbIBA€TCsl OIYLIEHUE, YTO MX 3aCTaBJISIOT 3aThIKaTh KPYr-
JIble OTBEPCTHS KBAaJPAaTHBIMU MPOOKaMHU.

[TpoGnema, KOHEUHO Ke, KPOETCs B apXUTEKType CHUCTEMBI.
UYem varine apxuTeKTypa OTAAET MPEANOYTEHUE KaKOU-TO OAHOU
(opme, Tem BblllIe BEPOATHOCTDb, YTO BCTPAUBAHUE HOBBIX OCO-
OeHHOCTE!l B 3Ty CTPYKTypy OyAeT AaBaThbCs BCe CIOKHEe U
cinoxnee. [1oaToMy apXUTEKTYpbl JTOJKHBI OBITh MAKCMMAJIBHO
HE3aBUCUMBIMU OT (DOPMBI.

HanooJanmas ieHHoCTh

DyHKIIMOHATBHOCTh WK apxuTekTypa? Urto Gosee 1eHHO?
Yro BakHee — IMpaBWIbHAsA padOTa CUCTEMbI WM IPOCTOTA ee
VU3MEHEHUA?

Eciu 3a1aTh 3TOT BONPOC PYKOBOOUTEINIO MPENIPUATHUS, OH
HaBEpHsIKA OTBETHT, UTO BaskHee MpaBmiIbHas padbota. Paspador-
YHMKH 4acCTO COMIAIIAIOTCA ¢ 3TUM MHEHUeEM. Ho ono owubouno.
S Mory nokazarh OIIMOOYHOCTh 3TOTO B3IVIsSIA MPOCTHIM JIOTU-
YECKMM MHCTPYMEHTOM UCCJIEJOBAHUS SKCTPEMYMOB.

Ecau npasunvno pabomarowias npozpamma He OOnyckaem
B03MOICHOCIU ee UBMEHEHUS, OHA Nepecmanem pabomams npa-
BUNBHO, K020a UBMEHAMCS MPeO0BAHUSL, U bl HE CMOJCeme 3a-
cmasums ee pabomamse npagunvro. To ecmv npozpamma cma-
Hem 6ecnone3Holl.



Ecau npozpamma pabomaem HenpasunibHo, HO 1€2KO N00Od-
emcst UBMEHEHUIO, Gbl CMOXCeNe 3ACmasums padomams ee npa-
BUNBHO U NOOOEPAHCUBAMB e PADOMOCNOCOOHOCIb NO Mepe U3-
Merenust mpedosanuii. To ecmv npozpamma nOCMosHHO Oyoem
0CMaeamovCst NONE3HOIL.

OTH apryMeHTbl MOTYT MOKA3aThCsl BaM HEYOeIUTEIbHbIMHU.
B KOHIle KOHIIOB, HET TAKHMX MPOrPaMM, KOTOpPbIE HEJb3sl U3Me-
HUTh. OJIHAKO €CTh CUCTEMBI, U3MEHUTb KOTOPhIE MMPAKTUYECKH
HEBO3MO:KHO, ITOTOMY YTO CTOMMOCTh U3MEHEHUH ITPEBBICUT TI0-
JlydaeMble BbIrObl. MHOTHE CHCTEMbI JOCTUTAIOT TAKOTO COCTO-
SIHMSI B HEKOTOPBIX CBOMX OCOOEHHOCTSIX WJTM KOH(DHTypaIUsiX.

Eciu cipocuTh pyKOBOTUTESA, XOTET Obl OH MIMETh BO3MOK-
HOCTb BHOCHUTh M3MEHEHHS, OH OTBETUT, YTO OE3YCJIOBHO XOTE
ObI, HO TYT K€ MOXET YTOYHUTbH, YTO PAOOTOCIIOCOOHOCTD B JIaH-
HBIIl MOMEHT ISl Hero BakHee TMOKocTU B OymymeM. OmHaKo
€CJIM PYKOBOOMTENh TIOTPeOyeT BHECTH M3MEHEHMS, a Balllk 3a-
TpaThbl Ha 9TH U3MEHEHUS OKAKYTCS HECOU3MEPHMO BBHICOKHMMHU,
OH TIOUTH HaBepHsKa OyIeT HerogoBaTh OTTOIO, YTO BbHI JIOBE-
JIM CUCTEMY /IO TAKOTO COCTOSTHUSI, KOT/Ia CTOMMOCTh U3MEHEHUI
NPEBBIIIAET Pa3yMHbIE ITPEIEIIbL.

Martpuna JiizeHxay’spa

Paccmorpum matpuity npesunenta yaiita [IsBuga DitzeH-
Xayspa AJisl OIpelesieHUsl NPUOPUTETa MEKAY BaXKHOCTHIO U



cpouHocThio (puc. 2.1). O6 310l MaTpulle D3eHXay3p rOBOPHII
TaK:

Y mens ecmv 0sa euda Oen, cpounvle U BadNCHble.
Cpounble dena, Kaxk Npasuno, He CAMbLE BANCHBLE, ( BANCHDIE
— He camvle cpounble’.

BaxHble BaxHkle

CpouyHblie He cpo4Hbie
He BaxHbule He BaxHble

CpouHble He cpoyHble

Puc. 2.1. Marpuria Ditzenxayspa

DTO cTapoe U3peUeHue HeCeT MHOTO UCTHHBI. CpodHOe Jeu-
CTBUTEJILHO PENIKO ObIBaeT BaXKHBIM, a BA)KHOE — CPOUHBIM.

[NepBas 1IEHHOCTb MPOrPaMMHOrO OOeCTIeYeH s — MIOBE/ICHNE
— 3TO HEUTO CPOYHOE, HO HE BCET/IA BAXKHOE.

Bropas IleHHOCTh — apXUTEKTYypa — HEYTO Ba)KHOE, HO HE BCE-
I1a CPOYHOE.

KoHeuyHo, UMeTCs Takke 3a[auv BaKHbIE U CPOUYHBIE OJIHO-
BPEMEHHO M 3aja4¥ HE BaKHBIE U HE CPOUYHBbIE. Bee 3TH yeTkipe

'3 peun, npousHeceHHou B CeBepo-3anagHoM yHuBepcutere B 1954 rogy.



BUJIa 33714 MOJKHO PACCTaBUTh 10 MIPUOPUTETAM.

1. CpouHble U BaxKHBIE.

2. He cpounble 1 BaKHbIE.

3. CpouHble U HE BaKHBIE.

4. He cpouHble 1 HE BaXHbIE.

Oo6paruTe BHUMaHUE, YTO APXUTEKTYpa KOJla — BaXKHasI 3a/1aua
— OKa3bIBAETCs B IBYX BEPXHMX MO3UIIMSIX B 3TOM CIUCKE, TOT/Ia
Kak MOBeJIeHUE KOJla 3aHUMAET TEPBYIO U Mpentvlo TIO3UITHU.

PykoBonutenu u pa3pabOTYMKU YacTO JIOMYCKAIOT OMIMOKY,
MOAHUMAsI MYHKT 3 110 ypoBHs NyHKTa 1. VMHBIMM cioBamu,
OHU HETPABWJILHO OTJAESIOT CPOUHBIE U HE BaXKHBIE 3a/1a4U OT
3a7a4, KOTOpbIE MO-HACTOSIIEMY SIBJISIIOTCSI CPOYHBIMU U BaX-
HBIMH. DTa OMIMOOYHOCTH CYXACHUIN MPUBOAUT K UTHOPHPOBA-
HUIO0 BAXXHOCTU APXUTEKTYPbl CUCTEMBI U YIIEJIEHUIO YPE3MEPHO-
ro BHUMaHUSI HE BaXXHOMY TTOBEJICHUIO.

Pa3zpaGoTyrku mporpaMMHOro oOecneyeHusi OKa3bIBAIOTCS
niepe1 mpooIeMoid, 00yCI0OBIEHHOW HECTIOCOOHOCTHIO PYKOBOJIH-
TeJIEN OLEHUTh BAXKHOCTb apXUTEKTYpbl. Ho umenno oas ee pe-
uiteHust ony u Ovlau Hansimol. [103TOMY pa3paOOTUYMKU JOJKHBI
BCSIKMI pa3 MOAYEPKHUBATH MPUOPUTET BAKHOCTU APXUTEKTYPBI
niepell CPOYHOCTBIO TIOBE/ICHUS.

buTBa 3a apxXureKkTypy

Ota 0053aHHOCTb O3HAYAET MOCTOSIHHYIO TOTOBHOCTh K OWT-
BE€ — BO3MOKHO, B JAHHOM CJIy4ae JIy4lle MCIOJb30BaTh CIOBO



«0opbOa». YecTHO roBOps1, MOIOOHASI CUTYAlIMsI PaCIIPOCTpaHe-
Ha MPaKTUYECKU moBcemMecTHo. Komanna pa3paboTunkoB HOIK-
Ha OOPOTHCSI 32 TO, UTO, IO UX MHEHUIO, JIy4Ille /1711 KOMIIaHUH,
TaK ke KaK KOMaH/a yIpaBJieHIIeB, KOMaH/la MapKeTUHIa, KO-
MaH/a MpoJaXx U KOMaH/Ja KCIulyaTaiu. Imo ecezoa bopvoa.

S dexTrBHBIE KOMaHIBI Pa3paO0TIYMKOB YACTO BBIXOAST TIO-
OeautenisiMu B 3Tol OopbOe. OHU OTKPBITO M HA PABHBIX BCTY-
NalT B KOH(JIMKT CO BCEMU PYTUMU 3aUHTEPECOBAHHBIMU CTO-
poHamu. [ToMHuUTe: Kak pa3padOTYUK MTPOrpaMMHOTO odecrede-
HUS 8bl MOJICce 8A€MeCt 3aUHMEPECOBAHHOI cmMOopoHoli . Y Bac
€CTb CBOU MHTEpPEC B MPOrPaMMHOM OO€CTIeYeHUH, KOTOPBIN BbI
JOJDKHBI 3aIUINATh. DTO YaCTh Ballleld POJIM U BalllMX OOsI3aHHO-
creil. Y ojiHa U3 OCHOBHBIX MPUYWH, TIOYEMY BaC HAHSLITH.

BaxHOCTb 9TOM 3a/1auM yIBAUBAETCs, €CJIM Bbl BBICTYIIAETE B
POJIA apXUTEKTOPA MPOrPaMMHOTO oOecrieueHus1. APXUTEKTOPHI,
B CHJIy CBOMX IMPO(eCcCHOHANbHBIX 00s3aHHOCTEM, OOMbIIIe CO-
CpeIOTOYEeHBl Ha CTPYKTYpE CHUCTEMBI, UeM Ha KOHKPETHBIX ee
0COOEHHOCTSIX M (DYHKIUSX. APXUTEKTOPBI CO3/IAI0T apXUTEKTY-
Py, TIOMOTAIONIYI0 OBICTpee M MpOIIe CO3AaBaTh TH OCOOEHHO-
cTU ¥ (DYHKIIUHU, U3MEHSTh UX U JONOJIHSATS.

[Tpocto momMHMTE, YTO €CIM TIOMECTUTh APXUTEKTYPy Ha TO-
clieTHee MeCTO, pa3padoTKa CUCTEMBI OyIeT OOXOAUTHCS BCe JI0-
pOXe, U B KOHIIE KOHIIOB BHECEHHE U3MEHEHUI B TAKYI0 CUCTEMY
WY B OT/IE/IbHbIE €€ YaCTU CTAHeT MPAKTUYECKU HEBO3MOKHBIM.
Ecnu 310 cryunnoch, 3HAYUT, KOMaHAa pa3pabOTYMKOB Cpaka-
J1aCh HEIOCTAaTOYHO CTOMKO 3a TO, YTO OHU CUMTAIN HEOOXOOU-



MBbIM.



I1. HauaiabHBIE€ OCHOBBEI:
napajaurMbl IPOrpaMMHUpPOBaHU A

APXUTEKTYpa MPOrpaMMHOTO 00eCTIeYeH!sI HAUMHAETCS C KO-
113, TOTOMY HauHeM OOCYK/IeHHE apXUTEKTYpBI C paccKasa o ca-
MOM TI€PBOM ITPOrPaMMHOM KOJIE.

OcHOBBI NPOrpaMMHUPOBaHUA 3al10KWI AjaH ThIOpUHT B
1938 rogy. OH He mepBbId, KTO MpUAYyMas MPOrpaMMUPYEMYIO
MAIllMHYy, HO OH TEPBBIM TMOHSUI, YTO MPOrPaMMbl — 3TO BCETrO
quiib gaHHble. K 1945 rogy ThiopuHr yxke mucajl HacTOSIIMe
MPOrpaMMBl /1JIs HACTOSIIIIMX KOMITBIOTEPOB, UCIIONb3Ys KOM, KO-
TOPBIA MBI CMOTJI OBl TMPOYMTATh (TIPUJIOKWB OMpe/ieiCHHbIC
ycuusi). B cBoux mporpammax OH UCIOb30BAJ IUKJIBI, KOH-
CTPYKLIMM BETBJIEHU ], ONIEPATOPbI IPUCBAMBAHUS, TOATIPOT PAM-
MBI, CTEKM U ApPYrve 3HAKOMbIe HaM CTPYKTYpbl. ThIOPDUHI HC-
MOJIb30BAJT IBOUYHBIN SI3BIK.

C tex nop B MporpaMMHPOBAHUY TTPOU30IIIIO HECKOJIBKO pe-
BoyoLni. OiHa U3 CaMbIX U3BECTHBIX — PEBOJIIOLIMA A3BIKOB. Bo-
nepBbIX, B KoHIIE 1940-X mosiBIIIUCH acceMOephl. ITH «SI3bIKI»
OCBOOOVITN TTPOTPAMMUCTOB OT TSKKOTO OpEMEHU TPaHCIISIIIAN
UX mporpaMm B JIBoMYHBIM Kof. B 1951 rony I'peiic Xommep
n3o0pena nepsbiid KoMnisITop AQ. IMeHHO oHa (haKTUUYECKU
BBeJa TepMUH Komnuasimop. B 1953 rogy Obut n300peTeH s3bIK
Fortran (4epe3 rog mocie MOEro poxkAcHUs). 3aTeM IOCIeN0-



BaJI HEMTPEPHIBHBIA MOTOK HOBBIX SI3BIKOB IPOrPAMMUPOBAHHMSI:
COBOL, PL/1, SNOBOL, C, Pascal, C++, Java u tak 1o Oec-
KOHEYHOCTH.

Hpyras, eme Oojee BaXkHasl, KAK MHE KAXKETCSI, PEBOJIIOLIMSI
POM30IIlIA B napaduzmax nporpammupoBanus. [lapagurma —
3TO CMOCOO MPOrPaMMUPOBAHHUS, HE 3aBUCSIIUN OT KOHKPETHO-
ro si3bika. [lapagurma onpeenser, Kakue CTPYKTYPbl UCTIOJb30-
BaTh U KOTJIa MX MCIIOJIb30BaTh. JI0 HACTOSIIIETO BPEMEHHU ObLIO
NPUIYMaHO TPH Takue rmapaaurMel. I1o mpuunHam, KOTOpPbIe MbI
o0cyIuM fajiee, eBa JId CTOUT OKUIATh KaKUX-TO JAPYTUX, HO-
BBIX MapajiirM.



3. O630p mapagurm

Kephike

B t10i1 maBe maercst oOmmii 0030p CIIEAYIONMX TpPeX Ma-
PaguUrMm: CTpyKTypHOE MTPOr paMMUpPOBaHKE, 00bEKTHO-OPUEHTH-
POBaHHOE IMPOrpaMMHPOBaHUE U (PYHKITMOHAIBHOE POT PAMMH-
pOBaHME.



CTpyKTypHOE NIpOrpaMMHpoOBaHNe

[epBoi, monmyuuBIIed BceoOlee Mpu3HaHue (HO He TIepBO
U3 MIPUYMaHHBIX ), ObJIa ApaJUTMa CTPYKTYPHOTO IPOT PAMMH-
poBaHwus, peIokeHHas dacrepom Bube [eiikcrpoii B 1968 ro-
ny. Hdeiikcrpa nokaszain, 4to Oe3yaep:KHOe UCIIONb30BaHKe niepe-
XOIIOB (MHCTPYKILUI gOt0) BPEAHO IJIsl CTPYKTYPbl IIPOTPAMMBI.
Kak Oyner onmcaHo B MOCEAYIONIMX I1aBaX, OH MPEAIOKIII 3a-
MEHHUTH TIepexobl Oosiee MOHSITHBIMU KOHCTpYKIUsAMU if/then/
else u do/while/until.

[loaBoas uTor, MOXHO CKa3aTb, YTO:

Cmpykmyproe — npozpammuposarue  HaAKAaowvleaem
02paHu4erue Ha nPAMYo nepeoauy YnpasieHus.

O0BbEeKTHO-OPHEHTHPOBAHHOE
MporpaMMHupoOBaHHe

Bropoi1 mapaaurMoit, noJiy4uBIIed HIMPOKOE PACIIPOCTPaHe-
HME, CTaJla IAPaJurMa, B IEMCTBUTEILHOCTH MTOSIBUBILASACS JIBY-
Ms rojgamu pasee, B 1966-m, u npemyioxeHHast One-Moxanom
Hanem u Kpucrenom Hioropom. 91tu 1Ba mporpaMmucra 3ame-
Tk, 4to B sA3bIke ALGOL ecTb BO3MOKHOCTb NEPEMECTUTH
KaJp CTeKa BbI30Ba (DyHKLMHU B JUHAMMUYECKYIO NIAMATH (Ky4dy),
Omarozapsi YeMy JIOKaJIbHbIE IIEpEMEHHbBIE, 00bsIBJIEHHbIE BHYTPU
(pyHKIIMM, MOTYT COXpaHATBCA MOCKE BbIXOa U3 Hee. B pesyib-



Tare (PyHKLMSI MpeBpallanach B KOHCTPYKTOP KJjacca, JIOKasb-

Hbl€ [IEPEMEHHBIE — B [IEPEMEHHBIE SK3EMILISIPA, a BJIOKEHHbIE

(pyHKUMM — B METO/IBL. DTO MPUBEJIO K OTKPHITUIO OIUMOPU3-

Ma 4epes3 CTPOroe MCIMoJIb30BaHUE yKa3aTesiel Ha (DyHKLIUK.
[loaBoas UTOr, MOXKHO CKa3aTb, YTO:

O6BeKmMHO-0pUeHMUpPo8anHoe npOPAMMUPOBAHUE
HAaKAaobleaem O02paHuMeHue Ha KOCBEHHYH nepeoauy
YNpaeneHus.

PyHKIMOHAJILHOE IPOrPaMMHUPOBaHIE

Tpersell mapagurmMon, HayaBIIEW pPacIpOCTPAHATHCA OTHO-
CHUTEJIbHO HEJIaBHO, SABJISIETCS camasl IepBasi U3 MpUIyMaHHBIX.
dakTryeckd M300peTeHre STOM MapaaurMbl MPEANIeCTBOBA-
JIO TIOSIBJIEHUIO CaMOW MJeu InporpaMMmupoBanus. [lapanurma
(pyHKLIMOHAJIBHOTO MMPOrpaMMUPOBAHUSA ABJISAETCSA MPSAMBIM pe-
3ynbTaToM padoThl AsnoH3o Yépua, kotopslii B 1936 rony n3o0-
pen 1aMOa-ucurcienre (MM A-UCYUCIIEHNE), UCCACHys Ty Ke
MaTeMaTHYECKYI0 3a/1a4y, KOTOpasi IPUMEPHO B TO K€ BpeMs 3a-
HuMasa AsnaHa Teiopunra. Ero A-ucuuciieHue JIerio B OCHOBY
s3bika LISP, nzo6perennoro B 1958 roay [IxoHom Makkapru.
OcHOBONOJIAraoNM NOHATAEM A-UCUUACIICHUS SABJIAETCS HEU3-
MEHSEMOCTh — TO €CThb HEBO3MOXXHOCTb MU3MEHEHUs 3HAYEHUU
CUMBOJIOB. PaKTUUECKU 3TO O3HAYaeT, YTO (PYHKLIMOHAJIBHbIN
SI3BIK HE UMEET MHCTPYKLMM NPUCBauBaHUs. B elicTBUTEIBHO-
CTH OOJBIIMHCTBO (DYHKIIMOHATBHBIX SI3BIKOB 00JIaaeT HEKOTO-



PBIMU CPECTBAMU, MO3BOJISIIOIIMMY U3MEHSATh 3HAYEHUE Tepe-
MEHHOW, HO B OYEHb OTPAHUYEHHBIX CITyYasX.
ITonBoas UTOr, MOXHO CKa3aTh, UTO:

@yHKMMOHa./leOe npoepammuposarue Hakaaovieaem
oZparuverue Ha npuceausarue.

IImma i yma

Oo6parute BHUMaHMe Ha IAOIOH, KOTOPBIN 5 MpeTHaMEpEH-
HO BBeJI B MPEACTaBJICHUE ITUX TPEX MapagurM MporpamMmupo-
BaHUS: KaX/asi OTHUMAeT y MPOrpaMMHUCTa KaKHe-TO BO3MOXK-
Hocti. Hu ogHa He n00aBiisieT HOBBIX BO3MOXHOCTER. Kaxmas
HAKJIaJIpIBa€T KaKue-TO JIOTIOJHUTESIbHbIE OTPaHUYeHUS], Ompu-
yamenwvHoule o cBoeu cyTu. [lapaaurmMel TOBOPSIT HAM HE CTOJb-
KO umo 0enamv, CKOJIbKO Uez0 Heab3st 0enamb.

Ecnu B3MISIHYTh MO JPYTUM YIJIOM, MOKHO 3aMETUTh, YTO
Kak/1asl mapagurmMa 4ro-T0 OTHUMaeT y Hac. Tpu mapagurmsl
BMECTE OTHUMAIOT Yy HAC MHCTPYKIIMM gOto, yKa3aTesii Ha (PyHK-
1IMU ¥ orieparop npucBavBaHus. EcTh i1 y Hac eie 4To-To, 4To
MOKHO OTHSITB?

BepositHo, Het. Ckopee BCero, 3Tu Tpy NapagurMbel OCTaHyT-
Csl €IMHCTBEHHBIMU, KOTOPbIE Mbl YBUAUM, — MO KpalHEN Me-
pe eIMHCTBEHHBIMU, YTO-TO OTHUMAIOIIMMU y Hac. Jlokazareb-
CTBOM OTCYTCTBHSI HOBBIX MapairM MOXET CIIyKUTb TOT (DaKT,
YTO BCE TP WU3BECTHBIC MAPaUIMbl ObUTH OTKPHITH B TCUCHHE
necsitu JieT, Mexay 1958 u 1968 ronamu. 3a MHOrMe nocieayo-



m1e ACCATUIIETUA HE ITIOABHUIIOCHh HA OIIHOﬁ HOBOM napaaurMal.

3akjauyeHue

Kakoe oTHOIlIEHME K apXUTEKType UMEET ITa MOyUUTeTbHAS
ucropust o mapagurmax? Camoe HerocpencTBeHHOe. Mbl uc-
MOJIb3yeM NOTMMOP(U3M KaK MEXaHU3M MPEOOTIeHUsT apXUTEK-
TYPHBIX TPaHHUII, Mbl MCHONB3yeM (PYHKIIMOHAJIBHOE MPOrpaM-
MUPOBaHUE J1JIs1 HAJIOXKEHUSI OTPAHUYEHHUI Ha MECTOMOJIOKEHNE
JAHHBIX U TIOPSJIOK JIOCTYTA K HAM, U MbI UCTIONIb3YEM CTPYKTYP-
HOE MPOrpaMMHPOBAHKE KaK AJITOPUTMUYECKYIO OCHOBY JIJIsI Ha-
X MOJYJICH.

OTMmeTbTe, KaK TOYHO BBIIIECKA3aHHOE COOTBETCTBYET TPEM
[JIaBHEHIIIUM aCTieKTaM CTPOUTENIbCTBA apXUTEKTYPhI: (PYHKIIM-
OHAJILHOCTH, Pa3/IeIeHUI0 KOMIIOHEHTOB 1 YIIPaBJIEHUIO JaHHbI-
MH.



4. CTpyKTypHO€E NPOrpaMMHUpPOBaHUE

Sncrep Bube [eiikcrpa pomwics B Porrepmame B 1930 ro-



ny. OH niepexun 6omOapnupoBku Porrepnama Bo Bpemsi Bro-
PO MUPOBOM BOWHBI, OKKynanvo Hunepnannos ['epmanuent v B
1948 rony OKOHYMJI CPEAHIONI0 KO ¢ HAUBBICIIMMHU OTMETKA-
MU 10 MaTeMaTuke, (pusuke, XuMuu 1 ouonorud. B mapre 1952
rojia, B Bo3pacre 21 roga (u Bcero 3a 9 MecsiieB 0 MOETro pox/ie-
Hus), [lelikcTpa ycrpowsicst Ha paboty B MateMaTnecKuil IeHTp
AMcTepaama 1 cTajl caMbIM MepBbIM MporpaMmmuctom B Huznep-
JlaHJax.

B 1955 rony, umest TpexJieTHUI OMBIT IPOrPAMMUPOBAHUS U
BCe ere Oyaydd CTygeHToM, JlefiKkcTpa mpuiesn K BHIBOLY, UTO
MHTEJUIEKTYaIbHbIe BBI30BBI MPOrPaMMHPOBAHUS HAMHOTO 00-
HIMPHEE MHTEJJIEKTYAJIbHBIX BbI30BOB TEOPETUUYECKON (PUBMKHU.
B pesynbrate B KauecTBe CBOE JaJIbHEHINEH CTE3U OH BHIOpa
nporpammupoBanue. B 1957 rogy [enkcrpa xenwica Ha Ma-
puu Jleberc. B To Bpems B Hupepnangax TpeGoBasii OT BCTyna-
IOIMX B Opak ykaswiBaTh npodeccuio. ['oiaHackue BiIacTu He
MOXKEJ AU MPUHSATH OT [IeAKCTPhl JOKYMEHTHI C YKa3aHHOM MPo-
(beccueit «mporpaMMUCT»; OHM HUKOTAA HE CJBIIAIA O TaKOW
npodeccuu. [ToaTomy eMy NpuIILIOCh EPENUcaTh JOKYMEHTHI U
yKazatbh npodeccuio «(PU3MK-TEOPETUK.

Penrenvie BoIOpaTh Kapbepy nporpammucta Jleiikcrpa oocy-
JWJI CO CBOMM PYKOBOAMTENEM, AIpUaHOM BaH BenHraapaeHoM.
JleliKcTpy BOJIHOBAJIO, YTO MPOrpaMMHUPOBAHUE B TO BpeMsl He
MPU3HABAJIOCh HU Mpodeccueid, HU HayKOM U YTO MO 3TOW MpuU-
YMHE ero HUKTO He OyJIeT BOCIIPUHUMATD BCEpbe3. AJJpUaH OTBe-
TWJI, 4TO JlefIKCTpa BIIOJIHE MOXET CTaTh OIHUM U3 OCHOBAaTesIen



npodeccruy U NpeBpaTuTh MPOrpaMMUPOBAHUE B HAYKY.

Cgotwo Kapbepy [lerkcTpa HaUMHA B 3MO0XY JIAMIIOBOM SJIEK-
TPOHUKH, KOIJIa KOMIBIOTEPHl ObLIM OIPOMHBIMH, XPYNKUMH,
ME/IJIEHHBIMU, HEHA/IEXKHbBIMUA U YPE3BbIYAiHO OIPaHUYEHHBIMU
(Mo coBpeMeHHBIM MepKaM). B Te rogpl mporpamMmbl 3auchbiBa-
JIMCh IBOMYHBIM KOZIOM WJTH Ha TIPUMHUTHBHOM SI3bIKE acceMOrie-
pa. BBox nmporpamMM B KOMIBIOTEPBI OCYIIECTBIISICS C UCIONb-
30BaHueM nepdoneHT win nepgokapt. Lluki npaBka — KOMIU-
JISALMS — TECTUPOBAHKUE 3aHUMAJI Yachl, a MOPO U JIHU.

B Takon npumuTHBHOM cpese [lenKcTpa caenan CBOW BeJu-
YalIe OTKPHITHS.

JTokazareJabCTBO

C camoro Havaza [lefikcTpa 3amMeTus1, 4YTo IporpaMMHUpOBa-
HHE — CA0dcHAsi PaboTa M YTO MPOTrPAMMUCTHI CIIPABIIAIOTCS C
Hell He oueHb ycremHo. [Iporpamma m000# CIOKHOCTH conep-
KUT CITUIIIKOM MHOTO JIeTajiedd, YTOOBI YeJIOBEUECKUIA MO3T CMOT
CIIPaBUTHCSA ¢ Hell Oe3 noctopoHHel nomouy. CTOUT YIyCTUTh
U3 BUJly OJHY MAJIEHBKYIO J€Tajlb, U IporpaMma, Koropas Ka-
Kercsi paboTaloIer, MOKET 3aBEpIIATHCS C OMMOKON B CaMbIX
HEOXKU/IaHHBIX MECTaX.

B kauectBe penienus [lelikcTpa npenyioxku NpUMeHATh Ma-
TEeMaTUYeCKUl anmapar dokazamenvcms. OHO 3aKJI0Yaloch B
NOCTPOEHUM €BKJIMAOBOM MEpapXUM MOCTYJIaTOB, TEOPEM, CIIEA-
cTBUM U JleMM. [lefikcTpa mosaraj, 4To MporpaMMUCTBl CMOTYT



UCTIONIb30BaTh 3Ty MepapXuio MojoOHO mareMaThkaM. VHbMu
CJIOBaMH, MPOTrPAMMUCTHI IOJI’KHBI UCIIOIb30BATh TPOBEPEHHBIE
CTPYKTYPBI U CBSI3BIBATh UX C KOJIOM, B IPABHJIBHOCTH KOTOPOTO
OHU XOTeJ Obl YOSIUThCHI.

JlefikcTpa TOHMMAJ, YTO ISl STOr0 OH JOJDKEH MPOJEMOH-
CTPUPOBATh METOIWMKY HAIMCAHUWS JIOKA3aTeIbCTB Ha TPOCTHIX
anroput™ax. Ho 3ta 3a1aya okaszanach JOBOJBHO CJIOKHOM.

B xone uccnenoBanuii [leiikctpa 0OHAPYXKUJI, YTO B HEKOTO-
PHIX CITy4asix UCIOIb30BaHUE MHCTPYKIMH ZOtO MEIIAeT peKyp-
CUBHOMY DPa3JIOKEHUIO MOJYJIEHl HA BCe MEHbBIINE U MEHbIIINe
S/IMHUIIBI ¥ TEM CaMbIM ITPEIATCTBYET MPUMEHEHHIO TTPUHITHIIA
«pazzensiii ¥ BIACTBY», UTO SIBJISIETCS] HEOOXOAMMBIM YCIIOBUEM
1151 0OOOCHOBAHHBIX JIOKA3aTENIbCTB.

OpHako B JIpyrux Ciydasx WHCTPYKIMSI gOotO HE BBI3bIBA-
JIa 3Tor mpodsiemMbl. JIelKCTpa 3aMeTHII, U4TO 3TH CIIydau «J100-
POKa4YeCTBEHHOT0» HUCMOb30BaHUsI ZOtO COOTBETCTBYIOT MPO-
CTBIM CTPYKTYpaM BbIOOpA W YIpPaBJICHUS UTEPAIUSMU, TAKUM
kak if/then/else u do/while. Moy, ucnone3yoIiye TOJIbKO Ta-
KM€ YMPaBJISIONe CTPYKTYPbl, MOXKHO OBLJIO PEKYPCUBHO pa3-
JIOKUTh HA JOKA3yeMble eAUHUIIbL.

JlefiKkcTpa 3Ha, YTO STU YIPABJISIONIME CTPYKTYPhI B COUETa-
HUH C TIOCJIEIOBATEIbHBIM BBIMTOJTHEHUEM 3aHUMAIOT 0CO00€ T10-
noxenve. OHU ObUTM MACHTH(UIIMPOBAHBI 3a JIBa TOAA JIO ITO-
ro bémom u fAxornuHu, AOKA3aBIIMMU, YTO JIIOOYI0 MPOrpamMmmy
MOXHO HAIKCATh, UCTIONB3YS BCETO TPH CTPYKTYPHI: MOCIIEI0BA-
TEJILHOCTbh, BBIOODP Y UTEPAIVIH.



3710 OBUIO BaXKHOE OTKPBITHE: YIPABJISIONINE CTPYKTYPHL, JIe-
JIaoIIye JOKa3yeMOu MPaBUJIbHOCTb MOJTYJIsl, B TOYHOCTH COBIA-
JaJT ¢ HAOOPOM CTPYKTYP, MUHUMAJIBHO HEOOXOIMMBIM JIJIS Ha-
nUcaHus 1o6oi mporpammbl. Tak poauIoCh CTPYKTYypHOE MPO-
rpaMMUpPOBaHUE.

JlefikcTpa mokasal, 4To JOKa3aTh MPaBUIbHOCTh MOCIEA0BA-
TeJIHOCTU UHCTPYKIMI MOXHO TIPOCTHIM TiepeuncieHuem. Me-
TOAMKA 3aKJII0Yaiach B IMPOCIEKUBAHUU TOCIEAOBATEIBHOCTH
MaTeMaTHYECKUM CIIOCOOOM OT BXOj1a 10 Beixoga. OHa HUYEM He
OT/IMYAJIaCh OT OOBIYHOIO MAaTEMATUUYECKOTO JJOKA3aTEIbCTRA.

[TpaBUIBHOCTL KOHCTPYKIIME BbIOOpa [leiikcTpa moka3biBas
Yyepe3s MoBTopsioleecs MpuMeHeHHe IpreMa MepeyrcyIeHus, KO-
I71a POCIIEKMBAHUIO TIOBEPrajics Kak b myTh. Eciu o0a mytu
B KOHEYHOM UTOT€ JIaBAJIM COOTBETCTBYIOLIIE MaTeMaTUUECKUe
PEe3y/IbTaThl, X MPABUIBHOCTh CUNTAJIACH JOKA3aHHOM.

Wteparin — HECKOJIBKO MHOM citydail. YToOBI JOKa3aTh Ipa-
BUJIBHOCTh WTeparuu, JledKcTpe MpUIIOch MCIONb30BaTh UH-
Ooyxyuio. OH J[OKa3aJl METOIOM IEPEUYUCIICHUS MTPaBUJIBHOCTD
cllyyasi ¢ €AMHCTBEHHOU UTepaluent. 3aTem, OIsTh K€ METOIOM
TiepeurCcIIeHus], I0Ka3asl, 4To eClv crydai 11t N uTeparuii mpa-
BWJIBHBIN, 3HAUUT, MPABWIBHBIM OyzieT ciyyvaii aist N + 1 urepa-
1. Vicnonb3yst TOT ke MeTOJ1 ePEeUrceHns], OH J0Ka3all mpa-
BUJIBHOCTh KPUTEPHEB Havaja U OKOHYAHUS UTEePaLIUIA.

Takue nokazarenbcTBa ObLIM CIIOKHBIMU M TPYJOEMKUMHU, HO
OHHU ObLTH JI0Ka3atesbcTBaMu. C UX pa3BUTHEM HJIesT CO3JaHMS
€BKJIMAOBOU MepapXxuu TEOPEM BHIIJIsIeNa JOCTUKUMOW B pe-



AJIbHOCTH.

OO0bsaABJIeHHE BpPeJHBIM

B 1968 rony [eiikcrpa Hanmcan penaktopy xypHaia CACM
nucbMo 107, 3arojioBkoM Go To Statement Considered Harmful
(«O Bpene oneparopa Go To»)!?, koTopoe ObLTO OMyOIMKOBAHO
B MapTOBCKOM BbIITycKe. B ctarbe OH 000CHOBAJ CBOIO TIO3UIIUIO
B OTHOIIIEHUH TPEX YIPABJISIONIUX CTPYKTYp'!.

H mup npoepammuposarust 3anvinan. Torma y Hac He ObLIO
WHTtepHeTa, No3TOMY JIIOIU He MOIJIU ITyOIMKOBATh 37I00HBIE Me-
MBI Ha [IeMKCTpy M 3aTOMUTH €ro HeAPYKECTBEHHBIMU COOOIIe-
HUssMU. Ho OHM MOT/IM IcaTh — ¥ TICaJIM — IChbMa PelakTopam
MHOTHUX TOIYJISIPHBIX KYPHAJIOB.

He Bce nmucbma Obun KOppeKTHBIMU. HekoTopble U3 HUX ObUTN
PE3KO OTpULIATETLHBIMU; IPYTUE BHIPAKAIN PEIIUTEIbHYIO MO~
nepxkky. M ata GutBa mpogomkanack MouTH JecsTh JieT.

B KOHIIE KOHIIOB CIIOp YTHX IO OTHOHM MPOCTOUM NpUUYUHE:
Heiikcrpa nodeann. [To mepe pa3BUTHS SI3BIKOB MPOrPaMMUPO-
BaHM S MHCTPYKIIHS goto Bce OOJIbIIIe c/1aBajia CBOU MO3UITUH, T10-
Ka, HAKOHEIl, He ¥rcye3Jia. BOJbITMHCTBO COBPEMEHHBIX SI3BIKOB
IPOrpaMMHUPOBaHUS HE MMEIOT HHCTPYKIIUU ZOtO, a HEKOTOpPhIE,

10 Ha camom pene Heiikerpa o3arnaBui cBoe nuckMo A Case Against the Goto
Statement («Jleno nmpotus oneparopa goto»), Ho penakrop CACM Huknayc Bupr us-

MEHWUJI 3ar0JIOBOK. — [Ipumeu. nep.

i IlepeBon craTbu Ha PYCCKUIl fA3bIK MOXHO HAlTM 1O anpecy hitp://

hosting.vspu.ac.ru/~chul/dijkstra/goto/goto.htm. — [Ipumeu. nep.



takue Kak LISP, nuxozoa ee ne numenu.

B Hacrosimee Bpems Bce MPOrpaMMUCTBI UCTIONB3YIOT Tapa-
JUTMY CTPYKTYPHOTO MPOrpaMMHUPOBAHMS, XOTS U HE BCerjaa
0c03HaHHO. ITpocTo COBpeMeHHbIE A3bIKU HE AAI0T BO3MOXXHOCTH
HEOrpaHUYEHHOU MPSMOM TIepeaun yIpaBieHUs.

HekoTopble 0TMeualoT cXoACcTBO MHCTPYKIMU break ¢ meTkoun
Y UCKJTIOUEHUH B Java ¢ MHCTpyKIIMEN goto



Konen 03HaKOMUTEJLHOI'O
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