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MNpepucnosue

O yem MbI TOBOPUM, KOT/Ia 0OCYKIaeM apXUTEKTYpy?

Tak ke Kkak Job6asgs Meradopa, OmNMUCAHME TPOrPAMMHOIO
obecrieueHMsI C TOUKM 3PEHUS apXUTEKTYPbl MOXKET UYTO-TO CKPBITh, a
YTO-TO, HA0OOPOT, MPOSIBUTH; MOXKET 00elaTh 6OJbllle, YeM IaBaTh, U
maBaTh 00JIbIIe, UeM 00eIaTh.

OueBuIHAS MMPUBIEKATEIbHOCTh aPXUTEKTYPhl — 3TO CTPYKTypa. A
CTPYKTYypa — 3TO TO, UYTO [OOMMHMpYeT Hajd MNapagurMamMu u
CYKOEeHUSIMM B Mupe pas3paboTKM MPOrpaMMHOr0 obecreueHuss —
KOMIIOHEHTaMM, Kjaccamy, QYHKUMSIMM, MOIYISIMU, CIAOSIMU U
oIykbamu, MMKPO WMIM Makpo. Ho MakpoCTpykTypa MHOIMX
IIPOrPaMMHBIX CHCTEM YaCTO MpeHeOperaeT yOeKIEHUSIMU WU
TIOHMMAaHMEeM — OpTaHM3alys COBETCKUX NMPeAITpUsITUI, HEBEPOSITHbIE
HeO0CKpeObI-0alIHM II>keHra, IOCTUTAIOIINe 00J1aKOB,
apxeojIorMuecKue Cjou, 3ajieramliye B TropHoil mopope. CTpyKTypa
IIPOrPaMMHOI0 ObecrieueHus] He BCerga MHTYUTMBHO OUYEBMOHA, KakK
CTPYKTYypa 3aHNIA.

3maHus MUMEIOT OUeBUIHYIO PU3UUECKYIO CTPYKTYPY, He3aBUCUMO OT
MaTepuasa, U3 KOTOPOro OHM MOCTPOEHBI, OT UX BBICOTHI VIV IIMPUHBI,
OT MX Ha3HAUYEHMS M OT HaJIMUMUSI MU OTCYTCTBUSI apXUTEKTYPHBIX
yKpauieHui. VX cTpykTypa Majao 4yeM OTIMYAeTCsI — B 3HAUMTEIbHOM
Mepe OHa OOyC/JIOBjieHA 3aKOHOM TSITOTEHMS U (U3UUYECKUMU
cBOJiCTBAaMM MaTtepuayioB. IIporpaMMHOe obecredyeHue, HaIpOTUB,
HMKaK He CBSI3aHO C TSDKECThIO, KpOMe UyBCTBA Cepbe3HOCTU. U 13 yero
Ke CcOejlaHO IporpaMMHOe obecrmeueHue? B oTianume OT 3maHWUIA,
KOTOpbI€ MOTYT ObITh ITOCTPOEHBI M3 KUpIIMUa, 6eTOHA, JepeBa, CTAIN U
CTeKJa, IpOrpaMMHOe obecreueHue CTPOUTCS W3 MPOrpaMMHBIX
KOMIIOHEHTOB. Bosbline IporpaMMHble KOHCTPYKLMM CO3HAIOTCSI U3
MEHBIIMX MPOrpaMMHBIX KOMIIOHEHTOB, KOTOpbIe, B CBOIO OUepe[b,
TIOCTPOEHbI U3 elle 6oiee MeJIKUX IIPOTPaMMHbBIX KOMIIOHEHTOB, U T.J,.,
BILJIOTDb 10 OCHOBAHMSI.

[oBopst 00 apxXuTeKType, MOXHO CKa3aTb, 4YTO IPOrpaMMHOE



obecreueHne 1O CBOeii Ipupode SBsIeTCsT (PpaKTaJIbHbBIM U
PEKYPCUBHBIM, BBITPABMPOBAHHBIM M OUYEpPUYEHHBIM B Kofe. 31ech
BaXXHbI Bce pAeTaju. [leperieTeHue YypOBHEN IOeTaau3allMM TaKKe
BHOCUT CBOJ BKJIAQJ B apXUTEKTYpy, HO O6€CCMBICJIEHHO TOBOPUTh O
IIpOrpaMMHOM obecrieueHUM B pu3mMueckux Maciitabax. [IporpammHoe
obecrieueHne MMeeT CTPYKTYPY — MHOXKECTBO CTPYKTYP ¥ MHOKECTBO
X BUIOB, — HO MX pasHooOpasyue 3aTMeBaeT OMamna3oH (Pu3ndecKux
CTPYKTYP, KOTOpbIe MOKHO YBUAETh Ha IIpuMepe 3aaHuii. MOXHO Jaske
OOBOJIbHO YyOeOUTeNbHO YTBEPKIAThb, UTO MpPU HPOEKTUPOBAHUU
IIPOTPAaMMHOIO O0OeCreyeHns] apXUTEKType yaeasieTcss Kyaa Oosiblie
BHMMAaHMUS, UYeM IIpM IIPOEKTUPOBAHUM 3OAHMIA, — B ITOM CMBbICJIE
apxXMUTeKTypa  IPOrpaMMHOro  obecrieyeHus:  sBjasgeTcss  Oosee
MHOT'000pa3HO, YeM apxXUTEKTypa 34aHMi!

Ho ¢usuueckniti maciitab mpuBbIUHEE JIIOASIM, M OHM YacTO MIIYT
ero B OKpyxawiuem Mupe. HecmMoTpsi Ha IIpMUBIEKATe/IbHOCTh U
BU3YQJIbHYI0O  OYE€BUIHOCTb, IIPSIMOYTOJbBHMKM Ha JOuarpaMmax
PowerPoint He SIBJISIIOTCSI apXUTEKTYPOI IMIPOTPaMMHOI0 obecrieueHms.
Ila, OHM TpenCTaB/SIOT OIpede/leHHbI B3IJIS[ Ha apXUTEKTYypy, HO
MIPUHMMATh TIPSIMOYTOJbHMKM 3a OOIIYyI0 KapTUHY, OTPa’kaloIlyio
apXUTEKTYPY, 3HAUUT HE IOJYUUTh HU 00I1Iel i KapTUHBI, HU IIOHSITUS 00
apXUTEKType: apXUTEKTypa IIPOrPaMMHOI0 obecrieueHns HM Ha YTO He
roxoxka. KoHKpeTHbIN cr1ocobd Busyanmsaium — He 60jiee 4yeM 4aCTHBINA
BbIOOp. DTOT BHIOOP OCHOBAH Ha CjenylolleM Habope BapMaHTOB: UTO
BK/IIOUNTb; UTO MUCKIIOUNUTh; YTO MOAUYEPKHYTh (POPMOIi MU 1IBETOM,;
YyTO, HAOOOpOT, 3aTeHUTh. HMKaKOi B3IVISIA He MMeeT HUKAKUX
MIPEeVMYIIECTB Iepes IPYTUM.

B03MOXXHO, HET CMbIC/Ia TOBOPUTDH O 3aKOHAX MPU3UKU U PU3UIECKUX
MacmTabax  IPUMEHUTEIbHO K  apXUTEKType  IMIPOrpaMMHOTIO
obecrieyeHMsl, HO Mbl [JEICTBUTEIbHO YUYUTHIBAEM HEKOTOpbIE
dbusnyeckmne orpanndyeHus. CKopocTb paboOThl mpolieccopa U
MIPOMYCKHAsI CIIOCOOHOCTh CETM MOIYT BBIHECTM CYPOBBI MPUTOBOP
npousBoauTeabHOCTH. OObeM MaMSITHM M IUCKOBOIO IPOCTPAHCTBA
MOXXEeT OrpaHMYMUTh aMOMIMM JII0OOTO  ITPOrPaMMHOIO  KOJa.
[IporpamMHOe obecrieueHre MOXKHO CPaBHMTH C TaKOi MaTepueii, Kak



MEeUTbI, HO eMy IPUXOINUTCS paboTaTh B peaqbHOM, (MU3MUECKOM MUPE.

B nwbsu, 0opozas, 4y0o8uUHA MOJbKO 6e32paHUYHOCMb  BOJU,
6e32paHUYHOCMb  HENAaHUl, HecMompsi HA Mo, 4Ymo Cuibl  HAWU
02pAaHUYeHbl, G OCYULeCmeneHUue Meymesl — 8 MUCKAxX 803MOXHOCMLU.

Bunvam erKcnupl

®uU3NYeCcKuii MUp — 3TO MUP, B KOTOPOM MbI XMBEM, B KOTOPOM
HAXOMSTCS U eVCTBYIOT HAlllXM KOMIIAHMM M 3KOHOMMKA. ITO JaeT HaM
Opyroit momxod K IIOHMMaHMIO apXUTEKTypbl MPOrpaMMHOTO
obecrieueHusI, TO3BOJISIIOIINI TOBOPUTh U PacCy>kKIaThb He B TE€PMMHAX
d13MUeCcKMX 3aKOHOB U TTOHSITUIA.

Apxumekmypa  ompaxaem  8GXHble  NPOEKMHbIE  pewieHus  no
(popMUPOBAHUK CUCMEMBI, 20€ B8AXHOCMb onpedensemcss CmMouMoCMbio
U3MeHeHuUud.

I'padu Byu

Bpemsi, meHbIM, Tpydo3aTpaThl — BOT eIle OJHa CuUcTema
KOOpAMHAT, IIOMOrampIias HaMm pa3jauMuaTh OOJIbIIIOe ¥ MaJloe U
OTHeNsATh OTHOCSINeecs K apXUTEKType OT Bcero ocTtajbHoro. OHa
TaKKe IIOMOraeT aTh KAUeCTBEHHYIO OLI€eHKY apXUTEKType — XOPOIIas
OHA WMIM HEeT: XOpoIlas apxXMUTEKTypa OTBeYaeT IOTPeOHOCTSIM
T10JIb30BaTeseit, pa3paboTUMKOB U BIae/blleB He TOJbKO ceifuac, HO U
MIPOJIOJIKUT OTBEUATH MM B OYIYIIEM.

Ecnu 8bl Oymaeme, 4mo xopowas apxumekmypa cmoum 0opoeo,
nonpo6yiime nioxXyt apxumexkmypy.

Bpaiian ®ym u xcosed Hodep

TunmMuHble M3MeHEeHMs], IPOUCXOISIINe B Ipoliecce pa3pabOTKU
CUCTEMbBI, He [OJ/DKHbI OBITh [TOPOTOCTOSIIIMMM, CJAOXHBIMMU B
peanu3salyy; OHU IOJDKHBI YKIAAbIBAThCS B Ipa@uK pa3BUTHUS IIPOEKTa
" B paMKJU JTHEBHbIX MJIM HeJe/IbHbIX 3aJaHUIA.

JTO BeJeT Hac MNPSIMMKOM K OoJbIIoi (usmueckoii Ipobieme:



IyTeleCcTBUIM BO BpeMeHU. Kak y3HaTh, Kakue TUIIMYHbIE U3MEeHEeHUS
OyIyT MPOMCXOOUTDb, YTOOBI HA OCHOBE 3TOI0 3HAHMS ITPUHSITh BaKHbIE
pemeHusi? Kak yMeHbIIMTh TPyA03aTpaThl M CTOMMOCTb pa3pabOTKU
6e3 MalIMHbI BpeMeHM U ragaHust Ha KogeitHoi ryiie?

Apxumekmypa — 3mo Habop B8epHbIX peuleHul, Komopbslie xomenocb Obl
NPUHAMb HA PAHHUX 3Manax pabomsi HA0 NPOEKMOM, HO KOmopble He
bosee seposimHel, 4yem opyaue.

Panwvg DroHcoH

Ananns MMpoIIoro CJI0XXEH,; IMOHMMaHME HACTOALIEro B JIyUIIEM
dJyuyae rmepeMeH4YMBO, IIpeacKa3aHmue 6Y,ZLYH.I€I‘O HeTPpNMBUAJIbHO.

K 1iesi BeeT MHOTO Iy TEIA.

Ha camMoM TeMHOM ITyTU IIOJICTEPEraeT MbIC/Ib, YTO IIPOUYHOCTh U
CTaOMIIBHOCTb apXUTEKTYPbI 3aBUCSIT OT CTPOTOCTU M kKecTKocTu. Ecin
M3MeHeHMe OKa3bIBAeTCs CIMIIKOM JTOPOTOCTOSIIIMM, OHO OTBEpPraeTcs
— €ro NpMUYMHbI OTMEHSIIOTCSI BOJIEBBIM pellleHreM. APXUTEKTOpP MMeeT
TIOJIHYI0 ¥ 0e30TOBOPOYHYIO BJIACTh, a apXUTEKTypa IIpeBpallaeTcs B
QHTUYTONMIO JISI  Pas3spabOTUMKOB UM  IIOCTOSIHHBIMA ~ MCTOYHMK
HeI0BOJIbCTB.

OT pgpyroro myTHM WMCXOOUT CWJIbHBIM 3amax CHeKyJISITUBHOM
obmuoct. OH TIOJOH [AOrajiok, OecuMcJIeHHBIX IapaMeTpOB,
MOTWJIbHMKOB C «MEpPTBbIM» KOAOM M Ha HeM IIoJKapay/uBaeT
MHOKECTBO CIy4YaliHbIX CJIO0XKHOCTEN, CIIOCOOHBIX MOKAUYHYTh OIOIKET,
BbIJIeJIeHHbIN Ha 00CTY>KMBaHMeE.

Ho camblii MHTepeCcHbI1 — TPeTUil, YUCTbIN IyTb. OH yYUTHIBAET
MIPUPOIHYI0 TUOKOCTh IIPOrPaMMHOIO oObOecriedyeHuss M CTPEeMUTCS
COXpAaHUTb €e KaK OCHOBHOE CBOWCTBO cuCTeMbl. OH YUYUTBIBAET, UTO
MbI OIlepMpyeM HEeMOJHbIMU 3HAHUSIMU U, OyAy4YM JTIOAbMMU, HEIIOXO
npucrocoomnmchb K atomy. OH urpaeT Oojbllle Ha HAIMUX CUJIbHBIX
CTOpOHAxX, ueM Ha caabocTsaX. Mbl co3lmaemM UTO-TO U COBepIllaeM
OTKpBITUS. MbI 3amaeM BOIIPOCHI U IPOBOAUM 3SKCIIEPUMEHTHIL.
Xopowiasi apXUTEKTypa OCHOBBIBAeTCA CKOpee Ha IMOHMMAaHUU
OBVKEHMS K 1IeJIM KaK HeIllpepbIBHOTO MpoLecca UCC/ieJ0BaHui, a He Ha



TIOHMMAaHMUM caMOoJi 11e/IM KakK 3a(UMKCUPOBaHHOTO apTedakTa.
Apxumekmypa — 3mo 2unomesa, Komopyrw mpebyemcs 00Ka3ame
peanusayuel u oyeHKoU.

Tom T'uné

Yro6bl MOMTM IO 3ITOMY IIyTM, HYKHO OBITh YCEpPAHBIM U
BHMMATE/IbHBIM, HY)XHO YMeTb IyMaTh M HaOJI0OaTh, IIpUOOpeTaTh
IIpaKTUUYeCKMe HABbIKM M OCBaMBaTh NPUHLMUIILI. CHaYasia KaXkeTcs, 4YTO
3TO JOJITUI ITyTh, HO B NeMICTBUTEIbHOCTU BCe 3aBUCUT OT TeMIIa Balllei
XOIbOBI.

llocnewadli He moponsce.

Po6epm C. Mapmun

[TonyuariTe yI0BOJIbCTBUE OT ITyTEIIECTBUS.
Kesnun Xennu mati, 2017

OT usparenbcrBa

Bamu 3ameuaHusi, npemyiokeHus, BOIIPOChI OTIIPABJSNATE IO agpecy

comp@piter.com (130aTe/IbCTBO «IInuTep», KOMIbIOTEPHAs pedaKLusl).
MbI 6yieM pajibl y3HATH Ballle MHeHMe !

Ha Be6-cajiTe u3maTe/IbCTBA WWW.piter.com BbI HalifieTe IOAPOOHYIO
MHGOPMAaIIMIO O HAIIMX KHUTaX.

1 IlepeBop T. 'Heguu. — IIpumeu. peo.
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Bctynnenue

DJTa KHUra Ha3biBaeTcs «Yucrasg apxurekrypar». CMmesoe Ha3BaHue. KTo-
TO [OCUMTaeT ero caMoHaLesHHbIM. [loyueMy s pelmy Hamucartb 3TY
KHUTY ¥ BbIOpaJI Takoe Ha3BaHMe?

CBoO10 TepBYI0 CTPOKY Kofa g Hammcan B 1964 roay, B 12 net. Ceiivac
Ha KaneHgape 2016-i1, To ecTh S IMUITY KOJ y>ke OoJiblile MoyBeka. 3a
3TO BpeMsl S KOe-uTO y3Ha/l O CTPYKTYPUPOBAHMM MPOTPAMMHBIX
CUCTEM, M MOM 3HAHMS, KaK MHE Ka)KeTCs, MHOTME TOCUUTAIU ObI
LIEHHBIMU.

S puobpen 3TU 3HAHMUS, CO3aB MHOXECTBO CUCTEM, OOJbIINUX U
MajeHbKMX. Sl co3maBasm MajleHbKME BCTpaMBaeMble CUCTEMBI U
O0JIbIIINME CHCTEMbBI ITAKETHOM 00pabOTKM, CUCTEMbI peaJTbHOIO BpeMeHMU
M  BeO-CUCTEeMBbI, KOHCOJIbHbIE TPUJIOKEHUS], TPWIOKEHUSI C
rpaduyeckuM uHTepdeiicoM, MPUIOKEHUS yIIpaBjeHusl Ipoileccamu,
WUTPbI, CUCTEMBI  y4YeTa, TeJeKOMMYHMKALIMOHHbIE  CHCTEMBbI,
MHCTPYMEHTBI [IJISI TPOEKTUMPOBaHMS, Trpaduyeckue pemakToOpbl U
MHOTO€e, MHOTO€e JIpyToe.

S mnucan OJHOIOTOYHbIE ¥  MHOTONOTOYHBIE ITPUJIOXKEHMS],
MIPUJIOXKEHUSI C HEeCKOJbKMMM TSDKeJIOBECHBIMM IIpolleccaMu U
MIPUJIOKEHNMST C OOJIBIIMM KOJMYECTBOM JIETKOBECHBIX ITPOIIECCOB,
MHOTOIIPOLIECCOPHBIE  TIPUJIOKEHMSI, TIPUJIOKeHMsT 0a3 JaHHBIX,
MIPUJIOXKEHUST [IJII MaTeMaTUUeCKMUX BBIUMCIEHUII UM BBIUMCAUTEIbHOM
reoMeTpuUy U MHOTME, MHOTUE IpyTue.

51 Hamucan ovyeHb MHOTO NPWJIOKEHUN, S CO34al O4YeHb MHOTO
cucteM. W Omaromapsi HaKOIJIEHHOMY OIBITY I MpUIIea K
MOTPSICAIOLeMY BbIBOAY:

Bce apxumekmypol NOOUUHSIOMCSL 00HUM U meM e npasuiam!

[ToTpsicatoiieMy, IOTOMY YTO BC€ CUCTEMBI, B CO3JaHUM KOTOPbBIX S
y4acTBOBaJ, paAMKaJIbHO OTJAMYAINCh [JOPYyr OT JApyra. Ilouemy
APXUTEKTYPhl TaKUX PA3HBIX CUCTEM MOAUMHSIOTCSI OOTHMM U TEM 3Ke
npaBunaam? S mpuiiiesn K BbIBOAY, UTO NPAUIa c030aHus apxumexkmyp He



3asucsam om J00bIX Opy2ux nepeMeHHbIX.

DTOT BBIBOJ, KaKeTcs ele 0ojiee MOTPSICAIONIVIM, €C/IM BCIIOMHMUTD,
KakK M3MEHWIMCb KOMIIBIOTEPHI 3a Te Ke MoJjiBeka. S HauuHan
IIPOrpaMMMPOBATh Ha MAallIMHAX pPasMepoOM C XOJOAUIbHMUK, MMEBIINX
IIPOIIeCCOpPbl C TaKTOBOJM 4YacTOTOM B mojMmerarepua, 4 Koéaiir
oriepaTMBHON mamgaTH, 32 Ko6aiiT OMCKOBOI MmamMaTu M MHTepdeic
TeJIeTaira CO CKOPOCThIO Imepemaun JaHHBLIX 10 CMMBOJIOB B CEKYHY.
JTO BCTyIUIeHMe s Hamucaa B aBToOyce, myTeliecTBys 1o IOkHOI
Adpuxke. I ucnonb3oBasm MacBook, ocHalieHHBI ITpolieccopom i7 ¢
YeTBIPbMS SIIpaMM, KaKIoe M3 KOTOPbIX OENCTBYeT Ha TaKTOBOM
yacTtore 2,8 I'Tu, mmerommii 16 I'6aiT onepatuBHON mamaTu, 1 ToaiT
OVUCKOBOM mNaMsATH (Ha ycTpoyictBe SSD) u nucruieir ¢ mMaTpuliein
2880x1800, crmoco6HbII OTOOpakaTh BBICOKOKAYECTBEHHOE BUIEO.
PasHuila B BBIYMCIMTEIbHOM MOITHOCTM YMOIIOMpauuTeabHas. JI1060ii

aHa/IM3 MOKaxkeT, 4To 3TOT MacBook mo MeHbIeit Mepe B 1022 pas
MOIIIHEeEe PAaHHMX KOMIIbIOTEPOB, HA KOTOPbIX SI HAUMHAJI I0JIBeKa Ha3a.

IBaguarh OBa MOPSAKA — OYEHb OOJBIIOE YMCIO. IJTO UMCIIO
aHrcTpeMoB oOT 3emiuu 10 anbdbl lleHTaBpa. OTO KOJUMUYECTBO
3JIEKTPOHOB B MeJIKMX MOHeTax B BallleM KapMaHe WM KollejabKe. U
elme 9TO UMCJIO ONUChIBAET, BO CKOJbKO pa3 (Kak MUHUMYM)
YBEeJIMUMIACh BBIYMCAUTENIbHAS MOIIHOCTh KOMIIBIOTEPOB Ha MOEM
BEKY.

A Kak BJAMSIT POCT BBIUMCIAUTEIbHONM MOIIHOCTM Ha MOPOTPaMMBbI,
KOTOpbIe MHe IPUXOAMIOCHh nmucath? OmpeneseHHO OHM CTajiy OOJIbIIIe.
Panbiie g gymai, uto 2000 cTpoK — 3TO 6oJblIlIast IporpamMmma. B KoHile
KOHIIOB, TaKas IporpamMmMa 3aHMuMaja II0JHYI0 KOpoOKy IepdokapT u
Becuna 4,5 kuimorpamma. OgHako Temepb IporpaMmMa CUMUTAETCs II0-
HACTOSIIeMy OOJIbIION, TOJBKO ecau obbeM Kopa mpeBbicuT 100 000
CTPOK.

[IporpaMMHOe obecrieueHre Takke CTajJ0 3HAUUTEIbHO OoJee
MPOM3BOAUTEIbHBIM. CerogHsi Mbl MOKEM OBICTPO BBIIIOJHSTH TaKye
BbIUMCIEHMSI, O KOTOPBIX U He MeuTayiu B 1960-x. B mponsBenenusx The

Forbin Projectz, The Moon Is a Harsh MistressS u 2001: A Space Odysse 4



OblIa clesiaHa ITIOMbITKA M300pa3uTh Halle TeKyllee Oyayiiee, HO UX
aBTOPBI CEPHE3HO IPOMAaXHY/IMCh. Bce OHM M306paxkasm OrpOMHBIE
MaIlHbI, 00/1aJa0IIye YyBCTBAMMU. B IeiCTBUTENIBHOCTM MbI VIMEEM
HEBEpPOSITHO MaJIeHbKMe MAalllMHbI, KOTOPbIe BCE K€ OCTAIOTCS
MaIIHAMNA.

M ele OOHO Ba)XHOE CXOJCTBO COBPEMEHHOrO ITPOrpaMMHOIO
obecrieueHMs ¥ MPOILIOTO MPOrpaMMHOTO obecIieueHus: U mo u opyzoe
cdenavo u3 mozo xe mamepuana. OHO COCTOUT M3 MHCTPYKUMiA if,
MHCTPYKLUMIT IIpUCBaMBaHUS U IMKJIOB while.

Ila, Bbl MoOXeTe BO3pa3uUTh, 3asIBMB, UTO COBpeMEeHHbIe SI3bIKU
MIPOTPaMMIMPOBAHMS HaMHOTO Jy4iie " MOAeP>KUBAIOT
MIPeBOCXOAsIIIMe IapaaurMbl. B KOHIle KOHIIOB, Mbl IIPOTpaMMMpPyeM Ha
Java, C# wmm Ruby wu wucnonbsyem o00BbEKTHO-OPUEHTUPOBAHHYIO
napagurmy. M Bce ke IPOTrpaMMHbBINA KOO OO CUX IIOP COCTOUT U3
I0CIe0BATE/IbHOCTEN OTlepaliii, YCJIOBHBIX MHCTPYKIIUIA U UTEpaLNiA,
Kak B 1950-x 1 1960-x romax.

BHuMaTenbHO  pacCMOTpeB  IPAKTMKy  MPOrpaMMMpPOBaAHMUS
KOMIIbIOTEPOB, Bbl 3aMeTUTE, UTO OYeHb HEMHOTOe M3MeHMI0Ch 3a 50
geT. SI3bIKM  CTaauM HEMHOro Jydiie. HWHCTpyMeHTbl CTaIu
danTactTuuecku gyume. Ho OCHOBHbIE CTpOUTE/IbHbIE  OJIOKU
KOMITbIOTEPHBIX IIPOTPAMM OCT/INCh ITPEXXHUMIA.

Ecin B3saTh nporpammucra us 1966 romga, nepemMeCcTUTb ee2 5 2016-
1, mocaauThb 3a Moit MacBook, 3ammyctuts Intelli] 1 mokasars eit Java, eit
IOTPe60BaIMCh ObI JIMIIb CYyTKM, UTOOBI ONIPABUTHCSI OT IIIOKA. A 3aTeM
OHa CMOTJa Obl IMCAaTh COBPEMEHHbIE ITpOrpaMMbl. SI3bIK Java He
cuiibHO oTimuaeTtcs ot C wian gaxe oT Fortran.

1 ecnm Bac mepeMmecTuTb 00paTHO B 1966-71 rom M Iokas3aTh, Kak
micath ¥ IpaBuTh Koja Ha PDP-8, mpo6bmBas mnepdokapThl Ha
TejeTaire, MmogaepKuBawilemM CKOpocTh 10 CMMBOJIOB B CEKYHAY, BaM
TakK’ke MOTYT IIOHAJOOMUTbCSI CYTKM, UYTOOBI OIIPAaBUTHCSI  OT
pasouapoBanus. Ho moToM 1 BbI CMOT/IM ObI IMcaTh Kog,. CamM Ko Majio
ObI M3MEHMJICS TIPU ITOM.

B OTOM BeCb CeKperT: HEeV3MEeHHOCTb IIPUHLINIIOB



IIPOrpaMMMPOBAHMS — BOT MNPUYMHA OOITHOCTM MPaBMI ITOCTPOEHMUS
MIPOTPAMMHbLIX apXUTEKTYp IJISl CUCTEM CaMbIX pa3HbIX TUIMOB. [IpaBuiia
oIpeesiioT MOC/ed0BaTeIbHOCTbh U MOPSA0K KOMIIOHOBKM IIPOTPaMM
13 CTPOUTENIbHBIX OJIOKOB. M ITOCKOJBKY CaMM CTPOUTEIbHbIE OJIOKU
SIBJISIIOTCSl YHUBEPCAJIbHBIMM U He U3MEHWINCh C TeueHueM BpeMeHM,
MpaBmMjia MX KOMIIOHOBKM TaKXKe SBJSIOTCS YHUBEPCAJIbHbIMU U
TTOCTOSIHHBIMMA.

HaumnHaroiiye nporpaMMmCTbl MOTYT IIOyMaThb, YTO BCE 3TO Uellyxa,
UTO B HAlllM JHU BCe COBCEM MHAue U Jiyullle, UTO MpaBuia IPOILIOro
OCTAJIMCh B IpOLUIOM. EC/iM OHM [IeiCTBUTENbHO TaK AYMAalOT, OHU, K
COXKaJIEHMI0, CUJIbHO omnbatoTcst. [IpaBuia He M3MeHUINUCh. HecMoTps
Ha TIOSIBJIeHMe HOBBIX SI3bIKOB, (DpeiiMBOPKOB M MapaaurMm, IpaBuiia
OCTAJIMChb TEMU Xe, KaK BO BpeMmeHa, Korga B 1946-m AnaH ThrOpuHT
Harmucas IepBblil IIPOrpaMMHbIN KOJ,

3MeHWIOCh TOJIbKO OJHO: TOT[la, B IIPOIIOM, Mbl He 3HAIU 3TUX
npaBwi. [lo3ToMy Hapymajm MX CHOBAa U CHoBa. Temepb, C
TTOJTYBEKOBBIM OIIBITOM 3a IJieuaMy, Mbl 3HaeM ¥ TTOHMMaeM ITpaBuJIa.

IMeHHO 006 3TUX [MpaBWjiaXx — He CTaperlnx M He M3MEHAIOINXCA
— PpacCCKa3bIBaeT 3Td KHNUTIA.

2 @unbMm, Beimenmnii B CIA B 1970 rogy, B Hallleil CTpaHe M3BeCTHbINM MO, Ha3BaHMEM
«Komnocc: ITpoexkt ®opbunHar». — I[Ipumeu. nep.

3 «JIyHa >kecTKO cTeyieT», pomaH Pobepra XaitHnaitHa. — IIpumeu. nep.

4 ®unbMm, BeilieAmKi B 1968 rony, B Halllel cTpaHe U3BeCTHBIN nof, Ha3BaHueM «2001 ron;:
Kocmuueckast onyccesi». — Ilpumeu. nep.

5 NmeHHO «ee», IOTOMY UTO B T€ oAbl IIPOrpaMMMUCTaMMN ObUIM B OCHOBHOM JKEHIIMHBI.



bnaropapHocTH

Hiuke mmepeuncieHdsl Bce (He B KAKOM-TO OIpeae/ieHHOM IMOpsaKe), KTO
ChIT'PaJl B&XKHYIO poJib B co3ganuy 3Toit kHuru: Kpuc I'ysukoBcku (Chris
Guzikowski) Kpuc 3an (Chris Zahn)

MbatT Xoiizep (Matt Heuser) Ixxedpd Osepou (Jeff Overbey) Muka
MapTtux (Micah Martin) I>kactudH MapTtuH (Justin Martin) Kapia Xukman
(Carl Hickman) [Ixeiimc I'pennuHr (James Grenning) CumoH BbpayH
(Simon Brown) KenuH XeHHu (Kevlin Henney) [>keiiconH TI'opmaH
(Jason Gorman) IOyr Bpenb6epu (Doug Bradbury) Komuu Ixkouc (Colin
Jones) I'pagu Byu (Grady Booch)

Kent bek (Kent Beck)

Maptun ®aynep (Martin Fowler) Ammcrep Koxbepu (Alistair
Cockburn) Ixeiimc O. Kominen (James O. Coplien) Tum Konpag (Tim
Conrad)

Puuapp JInoiig (Richard Lloyd) Ken ®unaep (Ken Finder)

Kpuc Usep (Kris Iyer (CK)) Maiik KapeB (Mike Carew)

Ixkeppu dunmnatpuk  (Jerry Fitzpatrick) I>kum Hbiokupk (Jim
Newkirk) 3a Tenen (Ed Thelen)

II>xko Meii6 (Joe Mabel)

bunn [ernasx (Bill Degnan) 1 mHorue npyrue.

Korma s mpocmaTpuBall KHUTY B OKOHYaTeJbHOM BapuaHTe U
TepeunThiBalA IJIaBYy O Kpuualleil apXuTeKType, Mepego MHOI CTOSI

obpa3 yibibatomerocs Ixkmuma VYapuua (Jim Weirich) m B ymax
CJIBIIIAJICS ero 3BOHKUI cmex. Yaauu tede, Ixkum!



06 aBTOpE
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PoGepr C. Maptun (Robert C.
Martin), u3BeCcTHBII TakXke Kak «ggmoomKka bob» (Uncle Bob),
npodeccoHaabHO 3aHMMAETCs MporpaMMmupoBaHueM c¢ 1970 ropga.
CoocHoBaTe/Ib KOMIaHUM cleancoders.com, IpeajaramIei BUIeoypoKu
IOJs1  paspabOTUMKOB IIPOTPAMMHOTO OOecIledeHusl, ¥ OCHOBAaTeJb
KOMITaHUU Uncle Bob Consulting LLC, OKa3bIBalouleit
KOHCYJIbTAllMOHHBIE YCIYTM M YUIYIM TI0 OOyUYeHMIO IlepcoHasia
KPYITHBIM KopriopauusiMm. CIy>KUT MacTepoOM B KOHCAJITUHIOBOJ pupme
8th Light, Inc. B ropoge Umkaro. OmyOaMKOBa/l MECSITKM CTaTeil B
CIIEIMATIN3MPOBAHHBIX KypHaJIaX M PEryjspHO BBICTYIIaeT Ha
MEXXIYHAPOOHBIX KOH(EepeHIMsIX M JeMOHCTpauusx. Tpu roma ObuI
IJIaBHBIM peIakTOpOM KypHana C++ Report u mepBbIM IIpeacemaTe/eM
Agile Alliance.

MapTuH Hamucaa M BBICTYIMJI pPeIakKTOPOM MHOXeCTBA KHMUT,
Bkiaouast The Clean Coderé, Clean Codez, UML for Java Programmers,

Agile Software Developmentg, Extreme Programming in Practice, More C++
Gems, Pattern Languages of Program Design 3 u Designing Object Oriented
C++ Applications Using the Booch Method».

6 Pobepm MapmuH. VimeanbHblii iporpammucT. Kak craTh mpodeccuoHaniom paszpabotku I10.
CII6.: Tutep, 2016. — IIpumeu. nep.



7 Pobepm Mapmun. YMCTBIN KOA: cO3AaHmue, aHanus u pedaxkropuur. CI16.: [Turep, 2013. —
IIpumeu. nep.

8 Pobepm MapmuH. BeicTpast paspaboTka mporpamMmm. [IpMHIINUITBI, ITpUMEPBI, TPaKTUKa. M.:
Bunbsimc, 2004. — Ilpumeu. nep.



|. BBepeHue

YTo6bl HANMCATh AEeCTBYIONIYIO IPOrpaMMy, He HY;KHO MHOTO 3HATh U
yMeTb. [leTn B IIKOJIe AeNalT 3TO MOCTOSHHO. IOHOIM M IeBYIIKM B
KOJIJIeI)KaX HAYMHAIOT CBOV OM3HEC, BhIpACTAIOUIMii IO CTOMMOCTU B
MUWUIMapabl [0JJIapOB, HAIlMCaB HECKOJBbKO CTPOK Koaa Ha PHP win
Ruby. HaumHawiiue MporpaMMUCTbI B oducax IO BceMy MUPY
repesonauMBaloT ropbl TPeOOBaHMIA, XPAHSIIMUXCSI B TMTAaHTCKUX Oar-
TpeKepax, ¥ BHOCST MCIIPABJIEHMSI, UYTOObI 3aCTaBUTh CBOM CHUCTEMBI
«paboraTb». BO3MOXHO, OHM MMINYT HE CaMbIii JIYUIIMII KOZ, HO OH
pab6oraer. OH paboTaeT, MOTOMY YTO 3aCTaBUTh UTO-TO paboTaTh —
OIVH pa3 — He OYeHb CJI0KHO.

CosmaTh MmporpaMMy, KoTopass OymeT paboTaTb HpPaBMIbHO, —
COBCEeM Jipyroe aesno. HamucaTp NMpaBUAbHYIO IPOrpamMmy CI0XKHO. s
5TOro HeoOXOAMMBI 3HAHMSI U  YMeHMUS, KOTOpble MOJIOIbIe
IIPOTrPAaMMMUCTBI ellle He YCIIeJM IpuoopecTtu. A UTOObI IIPUOOPECTH UX,
TpebyeTcsl MbBICJIMTh M  aHAJIM3UMPOBATh, HA UTO Yy MHOIMX
IIPOrPaMMMUCTOB MPOCTO HET BpeMeHM. OTO TpebyeT TaKoif
CaMOIMCIMUIUIMHBI M OpPraHM30BaHHOCTM, KOTOpble He CHWIUCH
OOJIBIIMHCTBY IIPOTPAMMMUCTOB. A [JS 9TOTO HYKHO MCIIBITHIBATh
CTpacThb K mpodeccuu u xeaaHue CTaTb MpPodeccuoHaIoM.

Ho Kkorpga co3maeTcs MpaBWIbHBIN IIPOrPaMMHBIN KO, TTPOUCXOIUT
YTO-TO HEOOBbIYHOE: BaM He TpeOyIOTCS TOJIIbI MPOrPpaMMMUCTOB [IJISI
MOJIEPKKM €ero paboTocnocoOHOCTHM. BaM He HyKHa 0ObeMHas
OOKYMEHTalLMs ¢ TpeOGOBaHMSIMM UM TMTAaHTCKMe Oar-Tpekepbl. Bam He
HY)KHbI OTPOMHbBIE OITIeHCIIelichl, paboTaloiiye Kpyrjable CyTKu 06e3
BbIXOJHBIX.

[IpaBUIbHBIN IIPOTPaMMHBI KO He TpebyeT O0JbIIMX TPYo03aTpaT
Ha CBOe CO37aHyue U COIpPOBOXIeHMe. M3MeHeHMSI BHOCSITCSI JIETKO U
6bIcTpo. OMNOKM HeMHOrounciaeHHbl. Tpymo3aTpaTbl MUHUMMAIbHBI, a
(OYHKIMOHAIBHOCTD ¥ TMOKOCTh — MaKCHMaJIbHBI.

Ila, Takoe IpencTaB/ieHMe KaxkeTcsl yronuuyeckum. Ho g Bumgen sTo
BOOUMIO. S y4yaCTBOBa/I B IIpPOEKTaX, [le AMu3aiH U apXUTEKTypa



CUCTEMBI YITPOIAIM UX CO3aHMe U COMPOBOKIeHMe. Y MeHS €CThb OITbIT
paboThl B IIPOEKTax, IOTPEOOBABIIMX MEHBIIEr0 UMCIa YUYaCTHUKOB,
yeM Mpeamnojaraaocb. MHe AoBesoch paboTaTh Han CUCTeMaMM, B
KOTOPBIX OLIMOKM BCTpPEUaJIMCh YOUBUTEIbHO penko. S Buaes, Kakoii
HeBepOSITHbIN 3(PdeKT okasbIiBaeT XOpollasi apXUTEKTypa Ha CUCTEMY,
IIPOEKT ¥ KOJIJIEKTUB pa3paboTumKkoB. 5 ObLT Ha 3eMyIe 00eTOBAHHOIA.

Ho s He mpoinry BepuTb MHe Ha CJ10BO. OTJISHMUTECh Ha CBOW OMBIT.
Cny4yasioch M y BaC UTO-TO IIPOTUBOIIOJOKHOE? [IOBOAMIOCH I BaM
paboTaTh Hajd CUCTEMaMM C HACTOJbKO 3allyTaHHBIMM U TECHBIMU
CBSI3SIMM, UTO J000e M3MeHeHMe, He3aBUCUMMO OT CJIOKHOCTH,
TpeOOBaAJIO Hemedb TPyAa M ObLIO CONPSDKEHO C OIPOMHBIM PUCKOM?
VcnbIThIBa/IM JIM Bbl COMPOTMBJIEHME MIJIOXOTO KOIA M HEyJZadHOTO
nusanHa? Ilpuxoouiaoch JM BaM BUIOETb, KaK Iu3aiH CUCTEMbI
OKa3bpIBaJl OTPUIIATEJIbHOE BJIMSHME Ha MOpPaJbHBIM OyX KOMAaHBI,
IoBepye KIMEHTOB U TeprieHue pykoBoauTenei? JoBOAMIOCH i BaM
OKa3bIBaTbCsl B CUTyallMM, KOTAA OTHOEJbl, MOApa3ae/ieHusI U IieJible
KOMIIaHUM CTAQHOBWJIMCh >KepTBaMM HEyAAa4HOM apXUTEKTYpbl UX
IIPOrpaMMHOTr0 obecrieueHMs1? bbln Jin B aly MpoOrpaMMMUPOBaHMSI?

g 6s1, U MHOrMe M3 Hac ObUIM Tam. B Hameli cpeme wyaiie
BCTPEUAETCS OMNBIT OOpPHOBI C IIOXMM [OM3aliHOM, UeM IIOJlydeHue
YIOBOJIbCTBUS OT BOIUIOIIEHMS XOPOIIO NPOAYMaHHOM apXUTEKTYPHI.



1. Yrto Takoe ausanH u apxuteKTypa?

3a pmonrue Troabl BOKPYT IIOHSITUIM <«OM3aliH» U <«apXUTEKTypa»
HAaKOIMWJIOCb MHOro myTaHuipl. YTo Takoe pausaimH? YTo Takoe
apxuTeKkTypa? Uem OHM pa3inyarTCca?

OpnHa U3 1iejei 3TOi KHUTYM — YCTPAHUTb BeCh 3TOT OECIIOpSIIOK U
OIpenennTb pa3 M HaBCeraa, UTO Takoe AM3aiH U apXxuTekrypa. Ilpexzae
BCEro, s yTBEpPXKAAlw, UTO MEXIYy STUMM MOHSITUSMM HET HUKAKOM
pasHuILbl. Boobuje HUKAKOIi.

C/I0BO «apXUTEKTypa» YacCTO MCIIOJNb3YeTCSI B KOHTEKCTe OOIIMX
pacCy>kIeHuii, KOrma He 3aTparuMBaloTCsl HU3KOYPOBHEBbIE IeTajiu, a
CJIOBO «IM3aiiH» OOBIYHO ITOJpa3yMeBaeT OpraHM3alyio U pelleHus: Ha
6osiee HM3KOM ypoBHe. Ho Takoe pasmeneHue 6eCCMBICIEHHO, KOTIA
peub UAET O TOM, UTO [IeJIaeT HACTOSIIIT apXUTEKTOP.



Bo3bMem [ mpuMepa apXUTEKTOpa, CIIPOEKTUPOBABIIETO MO
HOBBIM OOM. JOTOT OOM uMeeT apxuTektypy? KoHeuHo! A B yem oHa
BbIpaxkaeTcsi? Hy... aTo popma moma, BHEIIHUI BU, YCTYMbI, a TaKKe
pacriojio)keHne KOMHAT M OpraHusauus IpoCTpaHCcTBa BHyTpu. Ho
KOrZa {1 pacCMaTpuBajl YepTexXy, CO3LAaHHbIe apXUTEKTOPOM, S YBULE
Ha HUX Maccy pertaneil. §I yBuUIen pacIiojio)KeHMe BCeX pPO3eToK,
BBIK/TIOUATeel U CBeTUJIbHUKOB. §I yBUe/, Kakie BbIK/II0UaTeau OyayT
VIpaB/sITb TEMM WIM UMHBIMU CBeTWJIbHUKaMM. S yBumaen, rae Oyner
HaXOOUTBHCA y3el OTOIUIEHMS, a TaKKe MeCTOIIOJIOKeHYVe U pasMephbl
BOZOHarpeBaTeabHOr0 KOTJ/Ia 4 Hacoca. $1 yBuesl moapoOHOe omnucaHue,
KaK IOJKHbI KOHCTPYMPOBATBCS CTEHbI, KpbIlIa U QyHIaMEHT.

[Ipoie roBopsi, s YBUAE/J BCe MeJIKMe AeTalu, MOAJdep>KMBaloIye
BCe€  BBICOKOYPOBHEBble  pemeHus. $I  Takke  yBuaejd, 4TO
HM3KOYPOBHEBbIE [OeTaJii M BbICOKOYPOBHEBbIE peEIIeHMSI BMeCTe
COCTaBJISIIOT AM3aiiH JOoMa.

To Ke OTHOCUTCSI K apXWUTEeKType IIPOrpaMMHOIO obeclieueHmus.
Hu3KOypoBHEBBIE OETaIM U BBICOKOYPOBHEBASI CTPYKTypa SIBJISIIOTCS
yacTsiIMu opHoro 1ejaoro. OHM 00pa3yiOT CIUIOIIHOE ITOJIOTHO,
onpepersioniee hopmy cucteMbl. OTHO 6e3 IPyroro HeBO3MOXKHO; HET
HMKAKOJ YeTKOM JIMHMUM, KOTOopasi pasmensjia Obl ux. ECThb IIpoCcTO
COBOKYITHOCTD pellleHNii pa3HOTO YPOBHS IeTaIM3allUN.

LUenb?

B uyeM cOCTOMT IieJb TaKMX pelleHui, I1ieJib XOpOoIlero am3aiiHa
IIpOrpaMMHOro obecrnieueHus1? I'aBHas 1ejib — He UYTO MHOe, KaK MoOe
yTONM4ecKoe omnucaHue:

Llene apxumekmypel nNpo2paMMHO20 obecnedyeHus — YMeHbUWUMb
yenosedeckue mpyoo3ampamsl Ha co30aHue U cOnPoOBOMOEHUE CUCMEMBbI.

Mepoii KauecTBa [Au3aiiHa MOXeT CIYKUTb IIpOCTasg Mepa
TPyA03aTpaT, HEOOXOOMMbBIX [JIsI YIOBJIETBOPEHMSI IIOTPeOHOCTEI
KiveHTa. Ecau Tpymo3aTpaThl HEBEJMKM M OCTAIOTCSI HEOOJbIIMMMU B



TeUeHMe ISKCIUIyaTallMM CUCTEMBbI, CUCTEeMa MMeeT XOpOIIui Au3aiiH.
Eciu Tpymo3aTpaThl YBEIMYMBAKTCS C BBIXOAOM KaXOOil HOBOM
BepCuM, CUCTEMA MMeeT IVIOXOM nu3aiiH. BOT Tak Bce IpoCTo.

Mpumep U3 npakTUKU

B KauecTBe mnpumepa pacCMOTPUM pe3yJbTaTbl UCCIEIOBAHUI U3
MpakTUKU. OHM OCHOBAHbI HA peaJbHbIX TAHHBIX, MPEeNOCTaBIE€HHBIX
peaJibHOM KOMITaHMe, MOoXKeJIaBIlleil He pa3riallaTbh CBOEro Ha3BaHM.

CHavasia paccMOTpUM TrpadMK pocTa UYMUCA€HHOCTU MHKEHEPHO-
TEeXHMYECKOTro IepcoHaa. Bbl HaBepHSIKa COrIacUTeCh, YTO TeHAEeHIIMS
BIieyat/isieT. POCT UMC/I€HHOCTM, KaK IIOKa3aHO Ha puc. 1.1, moirkeH
CITY>KUTb IPU3HAKOM YCIEITHOTO pa3BUTHUS KOMIIaHUM !

AHM3HEHHBIA ULWMKN M3BECTHOIO NPOrpamMmMHOro npooykTa
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Puc. 1.1. PoCT YnCneHHOCTU MHXEHEPHO-TEXHUYECKOrO nepcoHana. BocnponssoamTcs ¢ paspelueHus
aBTopa npe3seHTaunm [xerncoHa Nopmara (Jason Gorman)

Tenepb B3I/ISIHMUTE Ha rpaduK MPOAYKTMBHOCTY KOMIIAHUM 32 TOT



Ke TIepuo, u3MepsieMoi B KOJIMUecTBe CTPOK Koxa (puc. 1.2).

YKU3HEHHBIF LWKN M3BECTHOrO NPOrpaMMHOro NpoayKTa
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Puc. 1.2. MpoayKTMBHOCTb 3a TOT XXe nepuog,

o

OueBUIHO, UTO 30eCh UTO-TO He Tak. /lake Mpu TOM, YTO BBITYCK
KaXIOoil BepcuM TIOAJepsKMBaeTcs Bce OOJbLUIMM  KOJIMYECTBOM
pa3paboTUMKOB, ITOXOXKEe, YTO KOJMUYECTBO CTPOK KOjla MpUOJIKAeTCs K
CBOEMY IIpeferny.

A Tenepb B3TJSHUTE Ha IMO-HACTOSIIEMY YAPYyYawIIMii rpa@uk: Ha
puc. 1.3 mokasaH poCT CTOMMOCTY CTPOKM KOZa C TeYeHNeM BpeMeHU.



HMIHEHHLIW LWMKN M3BECTHOMO nporpaMmmMHOro NpogykTa
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Bepouna

Puc. 1.3. 3meHeHHe cTOMMOCTH CTPOKM KOAa C TEHEHUEM BPEMEHM

JTa TEeHIEHIMsS TOBOPUT O HeXM3HecrmocooHocTu. Kakoili Obl
peHTabe/NbHO HM ObIA KOMIIAHMS B HACTOSIIEee BpeMms, pacTyliye
HaK/IaJHbIe PACXOMIbI ITOTJIOTSIT NPUOBLIb U IIPUBEIYT €€ K 3aCTOI0, eC/IN
He K Kpaxy.

Yem 00yC/IOBJIEHO TaKoe 3HAUUTEJIbHOe M3MeHeHMe
npoayKTuBHOCTU? TloueMy cTpoka KoAa B Bepcum 8 MPOOYKTa CTOUT B
40 pa3 moposke, ueM B Bepcuu 1?

MpuunHbI HENpUATHOCTEN

[TpyumHbI HENMPUSITHOCTEN Ilepen BamMmu riasamu. Korma cuctembl
CO3Ial0TCSI BTOPOMSX, KOIJa yBeJuuyeHMe IITaTa IMPOrpaMMUCTOB —
eIMHCTBEHHBII CII0CO0 MPOAO/IKATh BHIITYCKATh HOBbIE BEPCUM U KOTIa
YJCTOTEe KOJa WIM OU3aiHY yAeseTcs MUHUMYM BHUMMAaHUSI MU He
yaenaseTrcsl BOOOINe, MOXHO Jake He COMHeBAaTbCs, UTO Takasl
TeHIeHIIMS PaHO MUJIM MO3IHO IIPMUBedeT K Kpaxy.

Ha puc. 1.4 1noka3aHO, KaK BBIIJISIAUT 3Ta TEeHIEHLIUS



MIPUMEHUTEIbHO K IPOAYKTUBHOCTM  paspaboTumkoB. CHauaia
paspaboTUMKM MOKAa3bIBAal0 MPOAYKTUMBHOCTH, 013Kyl K 100%, HO C
BBIXOJOM Ka’kIOil HOBOI BepCcuUM OHa mazaeT. HaumHasi ¢ yeTBepTOM
BepCUM, KaK HETPYIHO 3aMeTUTbh, UX ITPOAYKTUBHOCTD IIPUOIMKAETCS K
HVDKHEMY TIpefeny — K HYJIIO.

MNameHeHHe NpOOYKTWEBHOCTHK C BbINYCKOM HOBBIX BEPCUIA
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Puc. 1.4. N3meHeHMe NpOoAYyKTUBHOCTM C BbIMYCKOM HOBbIX BEPCUM

C TouKkM 3peHUsl pa3pabOTUMKOB, TaKasl CUTYaIMsl BBIVIIAUT OU€Hb
yapyJamwllle, MOTOMY BCEe OHM IPOMOJIKAIOT TPYAUTHCS C NOJHOU
omoaueti cun. HAKTO He OT/JIBIHMBAET OT pabOThI.

U Bce ke, HECMOTPS Ha CBEPXYPOUHBII TPY/ ¥ CAMOOTBEP;KEHHOCTb,
OHM MPOCTO HE MOTYT IIPOM3BeCTM OoJjbllle. Bce MX ycuausl Temepb
HaIlpaB/ieHbl He Ha peaau3anuio HOBBIX (YHKLMIA, a Ha OOpbOy C
oecriopsakoM. Bojbllylo 4acTh BpeMeHM OHM 3aHSThI TEM, YTO
IIePeHOoCSIT OecropsiioK M3 OJHOIO MecCTa B Apyroe, pas 3a pas3oM,
YTOOBI ITOJTYUUTh BO3MOXXHOCTh T0OABUTH €Ille OAHY MEIOYb.

Touka 3peHus pykoBoACTBA

Eciu Bbl aymMmaeTe, 4TO CUTyallud CK8epHdas, B3TJITHUTE Ha HEE C TOUKU



3peHust pykoBoacTBa! Ha puc. 1.5 m3obOpakeH rpaduk M3MeHEHMUS
MecsTUHOTO (OH/Ia OTIAThI TPYyla pa3paboTYMKOB 3a TOT JKe Mepuo/.
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Bepcusa

Puc. 1.5. N3meHeHune poHaa onnatbl Tpyaa pa3paboTUMKOB C BblMYCKOM HOBbIX BEPCUI

Korpa Oblna BbINyIIeHa Bepcusi 1, MecssuHbIi (OHA, OIJIaThl TPyIa
COCTaBJISIT HECKOJIbKO COTE€H ThICSY OoanapoB. K BBIMYCKY BTOpO
Bepcuy (OHJ, YBeJIMUMUIICS ellle Ha HeCKOJIbKO COTeH ThICcsu. K BBIMYCKY
BOCbMOI1I BepcuM MecCsSdyHbIi (OHA oIulaThl Tpyaa coctaBua 20
MWJJIMOHOB J0JUIAPOB U TeHIEHLVS K YBeJIMYEHNI0 COXPaHSIeTCS.

OTOT rpaduK BHIIVISIAUT He IIPOCTO CKBEPHO, OH IyraeT. OueBUIHO,
YTO IIPOMCXOOUT UTO-TO yKacHoe. OJHA HaOexk[da, YTO POCT TOXOIOB
orepeskaeT poCT 3aTparT, a 3HAUUT, OIpaBAbIBaeT pacxodbl. Ho ¢ 11060711
TOUKM 3pEeHMSI 3Ta KPMBasi BbI3bIBAET OECITOKOVICTBO.

A Temepb cpaBHUTe KpuBYIO Ha puc. 1.5 ¢ rpadpmxom pocra
KOJIMYeCTBa CTPOK KOAA OT Bepcum K Bepcum Ha puc. 1.2. CHauvaina,
BCEro 3a HECKOJbKO COTeH ThICSY [0J/JIapOB B Mecsl, YAAJIOCh
peann3oBaTh OIPOMHBIN 00beM (QyHKIMOHA/JIbHOCTM, a 3a 20
MMJIJIMOHOB B MOCJI€THIOI0 BEPCHUIO MOUTY HUUYEro He ObLIO J00aBJieHo!
JIro6071 MeHemkep, B3TJSIHYB Ha 9TU ABa rpaduka, IpuIeT K BbIBOAY,
YTO HEOOXOIMMO UTO-TO IIPEAIIPUHSITD, UTOOBI IIPEIOTBPATUTh KpaX.

Ho 4yTo MOXHO rmipennpuHATh? UYTo mounuio He Tak? UYTO BbI3BAIO
TaKOe HeBEepPOSITHOE CHMKEHMeE IPOAYKTUBHOCTU? UTO MOTYT CHenaTh



PYKOBOIUTEIM, KPOME KaK TOIIHYTh HOTOM M WM3JIUThb CBOJl T'HEB Ha
pa3pabOTUMKOB?

Y10 He TaK?

[IpumepHo 2600 jeT TOMy Hasaj 30N COYMHMII OacHIO o 3aiile u
Yepenaxe. Mopasb TOV 6aCHM MOKHO BbIPa3uTh I10-Pa3HOMY:

o «MeJIJICHHBI} M IIOCTOSIHHBIN IT00EKIaeT B TOHKE»;

e «B TOHKE He Bcerga mnoOexmaeT ObICTpeimmii, a B OUTBe —
CUJIbHEMIINIT»;

e «yeM 00JIbIIIe CIiemuniib, TEM MEHbIIIE YCIIEBACIIb».

[IpyTua MoOmYEpPKMBAET TIJIYIIOCTh CAMOHAMESHHOCTU. 3asil, ObLI
HaCTOJIbKO yBepeH B CBOeif CKOPOCTM, UTO He OTHeCCsI Bcepbe3 K
COCTSI3aHMIO, pemMa B3ApPeMHYTb M TIIpocrian, korma Yeperaxa
repeceksa QUMHUIIHYIO YEPTy.

CoBpeMeHHbIE Pa3pabOTUMKM TAKKe YUACTBYIOT B IIOXO3KEH rOHKe U
MIPOSIBJISIIOT TIOXOXKYI0 CaMOHaAesHHOCTh. O HeT, OHM He CIIST, HeT.
MHoOr1ue coBpeMeHHbIe Pas3spabOoTUMKM pabOTalOT KaK IPOK/sSTbie. Ho
4yacTh MX MoO3ra delicmeumenbHO CIIUT — Ta YacTb, KOTOpas 3HAeT, YTO
XOpOIMiA,  YMCTBIM, XOPOIIO  IIPOPabOTaHHBIA KON  MUrpaeT
HEeMaJ0Ba)XXHYIO POJib.

ITU pa3spabOTUMKM BEPSIT B M3BECTHYIO JIOXKb: «MbI CMOKEM HaBeCTU
MOPSIIOK TIOTOM, HamM Obl TOJIBKO BBINTM Ha PBIHOK!» B pesynbraTe
TOPSIIOK TakK ¥ He HaBOAMTCSI, IOTOMY UTO JaBjeHMe KOHKypPeHLMM Ha
pbIHKE HUKOTIA He ocjaabeBaeT. BbIXo Ha phIHOK O3HAYAeT, UTO Terepb
y BaCc Ha XBOCTe€ BUCIT KOHKYPEHTbl M Bbl OOJKHBI CTPEMMUTHCS
OCTaBaTbhCS Brepeay HUX U OeXXaTh BIIEpe 130 BCEX CUJL.

[ToaToMy pa3pabOTUMKM HMKOIAA He MEePEKII0UaloT peskuM padboThI.
OHM He MOTYT BEPHYTbCS M HABECTU MOPSAOK, IIOTOMY YTO IOJIKHBI
peain30BaTh CAeAYIOIIYI0 HOBYIO (DYHKIIVMIO, a TIOTOM ellle OJHY, U ellle,



1 eme. B pesynbTaTe OecmopsgoK HapacTaeT, a IIPOAYKTUBHOCTD
CTPEMMUTCS K CBOEMY IIpejie/ly OKOJIO HYJIS.

Tak ke Kak 3asii] 6bUT U3JUIIHE YBEPEH B CBOEI CKOPOCTY, MHOTME
paspaboOTUMKM M3JUIIHE YBEpPeHbl B CBOEN CIIOCOOHOCTM OCTaBaThCS
NPOAYKTUBHBIMM. HO mos3yunit 6eciopsiiok B KOfe, MCCYIIAIOIMMIA UX
MIPOIYKTUBHOCTb, HUKOTIA HE CIIMUT M He HUKOrma 6e3mericTByeT. Ecin
BIIYCTUTh €ro, OH YMEHBbIIUT MPOMU3BOAUTENBHOCTh IO HyIsS 3a
CUMTaHbIe MeCSIIbl.

Camast 60sbIIIast JI0Kb, B KOTOPYIO BEPST MHOTME pa3pabOTUMKu, —
YTO TPSI3HBIN KOA, TIOMOXKET MM OBICTPO BBINTM HA PHIHOK, HO B
OeiCTBUTENIBHOCTM OH 3aTOPMO3UT WX IOBVDKEHME B OJTOCPOYHOIN
repcriekTuBe. Pa3paboTuMKky, yBEepOBaBIINME B 3TY JIOXKb, IPOSIBIISIOT
CaMOHaJIesTHHOCTh 3aiilia, Imojaras, 4YTo B OyayliemM CMOTYT IepeiTu oT
cosmaHusl OecropsiAka K HaBeOEeHMIO IOpSAKa, HO OHU JOITyCKAloT
MPOCTYI0 OMIMOKY. [lelo0 B TOM, UTO co30aHue Oechopsioka ecezoa
oKasvleaemcsi MeoNieHHee, UeM HeyKJOHHOe CO000eHue Yucmomeal,
HE3aBMCUMO OT BbIOPAHHOTO MacIiTaba BpeMeHM.

Paccmorpum Ha  puc. 1.6  pesyabTaTbhl  I[MOKa3aTeJbHOI'O
JKCIIepUMeHTa, MpoBoauBIIerocs [I>keiicoHoM I'opMaHOM B TeuyeHue
mectu gHei. Kaxkapiil JeHb OH Iucal OT Havasa A0 KOHIIA MPOCTYIO
IIporpamMmy ITpeoOpas3soBaHMs IIEJIbIX UMCeNl U3 OAeCITUYHON CUCTEMBI
CUMC/IeHMsI B pUMCKyl0. PaboTa cuMTanach 3aKOHUEHHON, KOrma
[porpaMma VCIIeIIHO MpoXoAaujaa T[penorpeneleHHbli KOMIUIEKT
IIPpUMEeMOYHBIX TeCTOB. Kaxkablil eHb Ha pellieHNe II0CTaBJIeHHOM 3aaun
3aTpauMBajIOCh 4YyTh MeHbIlle 30 MUHYT. B mepBblil, BTOPO1 U TPETUN
IHU JI>)KeliCOH MCII0/Ib30BaJl
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Puc. 1.6. BpeMs Ha BbINONHEHME UTEPALIMM C UCMONb30BaHMEM M Be3 ncnonb3oBaHMsa MeToamkn TDD

XOpOIIIO M3BECTHYI0 METOAMKY pPa3paboOTKM Yepe3 TeCTHMPOBAHMUE
(Test-Driven Development; TDD). B ocTajsibHble JHM OH OUCal KO, He
OrpaHMUYMBAsI ce0SI paMKaMy 3TOV METOIVIKIA.

[Ipexkme Bcero o6paTuUTe BHMMaHME HA KPUBYIO OOyYeHMs,
3aMeTHYVI0 Ha puc. 1.6. Kaxkaplii pa3 Ha pellleHue 3alauu 3aTpauynBaioCh
MeHbllle BpemeHM. OTMeTbTe TakKke, YTO B IHM, KOrada IIPUMEHSIach
Mmetoauka TDD, vymnpaskHeHMe BbBINOJHSIIOChL IIpuMepHO Ha 10%
obicTpee, ueM B OHM 6e3 mpumeHeHus TDD, u 4uTo maxke XymIIMiA
pe3yJsbTaTr, mnojsydyeHHbn ¢ TDD, okaszajica aydiine camMoro JJaydiiero
pesyibTaTa, mojydyeHHoro 6e3 TDD.

KTOo-TO, B3IJIIHYB Ha 3TOT pe3yJbTaT, MOXET IOCUYUTATb €ro
youBuUTeNbHBIM. Ho i Tex, KTO He Togjajcsi OOMaHy
CaMOHAIesIHHOCTM 3aiilia, pe3yabTaT OydeT BIOJHE OXUIAeMbIM,
IIOTOMY UTO OHM 3HAIOT IIPOCTYI0 UCTUHY pa3pabOTKM IMPOrPaMMHOIO
obecIieyeHus:

locnewadi He moponsce.

N oHa Xe sBISeTCSI OTBETOM Ha [OWJIEMMY, CTOSIIYIO Iiepep
PYKOBOACTBOM. ENVHCTBEHHBIN CIOCOO OOPAaTUTh BCIISITh CHIDKEHME



IPOOYKTUBHOCTM U  yBeJINMYEHMe  CTOMMOCTM  —  3aCTaBUTh
paspaboTUMKOB IepecTaTh IyMaTh KaK CAaMOHAIesIHHbINM 3asi] M HavyaThb
HECTU OTBETCTBEHHOCTbD 3a OeCITOPSIIOK, KOTOPbIV OHM YUMHUIIN.

Pa3paboTuuKy MOTYT IIOyMaTh, YTO IIPO6IeMy MOXKHO UCIIPaBUTh,
TOJIbKO HauaB BCE C CAMOI'0 Havaja U MepernpoekTUpoBaB BCIO CUCTEMY
IIeJIUKOM, — HO 3TO B HUX TOBOPUT BCe TOT e 3asgu. Ta ke
CaMOHAIesIHHOCTb, KOTOpasi IIpeXxae YKe IIpuBejia K OecCIopsiiKy,
Terepb CHOBA TOBOPUT MM, UYTO OHM CMOTYT IOCTPOUTH JIYYIIYIO
CUCTEMY, €CJIM TOJbKO BHOBb BCTYNSIT B TOHKY. OOHAako B
IEeICTBUTEIbHOCTY BCE He TaK Paly>KHO:

CamoHadessHHOCMb, ynpasngowas nepenpoekmuposaHueM, npusedem K
momy xe 6ecnopsioky, 4mo u npexcoe.

3aknyeHue

JIro607t opraHmMsaumy, 3aHMMAIOIIENCS pa3pabOTKOi, Jydlle BCEro
n3beraTb CaMOHAMESIHHBIX peIlleHuii M C CcamMoro Havaja CO BcCeil
Cepbe3HOCThIO OTHECTUCH K KAUECTBY apXUTEKTYPhI €€ IMPOIYKTa.

Cepbe3HO€e OTHOIIEHME K apXUTEKTYpPe IIPOrpaMMHOI0 0becreueHust
rnoApasyMeBaeT 3HaHME O TOM, UYTO TaKOe XOpoulasi apXUTEeKTypa.
Yrobbl CO3HaTh CUCTEMY, MOM3aiiH UM  apXUTEKTypa KOTOPOit
CITIOCOOCTBYIOT  YMEHbIIIEHUIO Tpygo3aTpar U  YBeJIMYEHUIO
IIPOOYKTUBHOCTU, HY’KHO 3HATh, KaKye 3JIeMEeHTbI apXUTEKTYPbI BEAYT K
3TOMY.

liMeHHO 00 3TOM paccKa3biBaeTcs B [OaHHOM KHure. B Heii
paccKkasbIBaeTCs, KaK BBINVISIAUT OOOPOTHAsl, UYMCTasl apXUTEKTypa U
IOM3aiiH, 4ToObl pa3pabOTUMKM MOIVIM CO3daBaTh CUMCTEMbI, CIIOCOOHbIE
TIPUHOCUTD IPUOBLIb IOJITOe BPEMSI.



2. Uctopua o aBYX LLEHHOCTAX

B | I

Bcsgkass mporpaMmHasi CUCTeMa MMeEeT [Be pasHble I[eHHOCTU:
TIOBeJIeHNE U CTPYKTYpPY. Pa3paboTumky OTBEUalOT 3a BbICOKMIT YPOBEHD
obeux 3TUX IeHHocTeil. Ho, K coxkajleHM0, OHM  YaCTO
COCpeOTOYMBAIOTCS HAa 4YeM-TO OAHOM, 3a0bIBasi Mpo Jpyroe. Xyxke
TOTO, OHM HepeaKO COCPeNOTOUYMBAIOTCS HA MeHbIleil U3 IBYX
IIEHHOCTE, YTO B KOHEUHOM MTOTre 00eCIieHMBAET CUCTEMY.

NMoBepeHue

[lepBas 1I€HHOCTb IIPOrPaMMHOTO OOecreueHuss — €ero II0BeIeHMe.
[IporpaMMMUCTOB HAHMMAIOT Ha paboTy, 4YTOObI OHM 3aCTaBUJIU
KOMIIbIOTEPHI  9KOHOMMTbH OEHbIM WJIM  IIPUHOCUTH HPUOBLIb



3aMHTEepecoBaHHOM  CcTOpoHe. [Iagd  3TOro  Mbl  [IOMOraeM
3a/MHTEPECOBAHHBIM CTOPOHAM pa3paboTaTh GYHKLMOHAIbHYIO CIIEIIN-
dbukanuio WIM OOKYMEHT C TpeboBaHMSIMM. 3aTeM MMUIIEM KO[I,
3aCTaBJISTIOLIMIA KOMITbIOTEPDI 3aMHTepeCOBaHHBIX CTOPOH
YIOBJIETBOPSITH 3TUM TPeOOBAHMSIM.

Korma KOMIIbIOTEp HapyllaeT TpebOBaHMS, MPOrPAMMMUCTDI
BBIHMMAIOT CBOM OTJIAAUMKM U UCIIPABJISIIOT IIpO6IeMy.

MHormMe TIpOrpaMMMCTBI IIOJIAralOT, UYTO STUM UX paboTa
orpannumBaercs. OHM yBepeHbl, UTO WMX 3aJaya — 3aCTaBJISITh
KOMITbIOTEPHI COOTBETCTBOBATH TPEOOBAHMSM M MCIIPABJISITH OIIMOKMA.
OHM 3KeCTOKO OIIMOaIoTCs.

ApxutekTypa

BTopasi 1IeHHOCTh HPOTPaMMHOTO ObecrneueHus 3aK/IloueHa B CaMOM
Ha3BaHMUM «IIporpaMmMmHoe obecrieyeHue». CJIOBO «obecrieyeHume»
03HAYaeT «IIPOAYKT»; a CJIOBO «IIPOrpaMMHOe»... Kak pa3 B HeM U
3aK/II0YAETCS] BTOPAsI IIEHHOCTb.

Mpest mmporpaMMHOIO obecIiedyeHUsI COCTOMT B TOM, UTOOBI IaTh
IIPOCTYI0  BO3MOXHOCTh  M3MEHSITb  IIOBeeHME  KOMIIbIOTEPOB.
[ToBegeHye KOMITBIOTEPOB B HEKOTOPBIX IIpefenax MOKHO TaKKe
M3MEHSTh IIOCPEICTBOM allllapaTHOTO obeclieueHusl, HO 3TOT IIYTh
HaMHOT'O CJIOXKHee.

i1 TOCTUM>KEHUSI 9TOM I1e/iM ITporpaMMHOe obecrieyeHyre OOIKHO
OBbITh IIOJATAMBBIM — TO €CTh [OJ/IKHA ObITh BO3MOXHOCTb JIETKO
n3MeHUTb ero. Korma 3samMHTepecOBaHHble CTOPOHBI MEHSIIOT CBOE
MHEeHMEe O HEKOTOPOJ 0COOeHHOCTHU, IIpUBEAEHE ee B COOTBETCTBIE C
TIOKeJIaHUSIMM 3aMHTEPECOBAHHOM CTOPOHBI AO/DKHO OBITh IPOCTOI
3agaveii. CJIOKHOCTD B TaKMX CyYasIX JOJDKHA ObITH ITPOIIOPILIMOHAIbHA
JIUIIIb MacIITaby u3MeHeHMsI, HO HMKaK He ero opme.

IMeHHO 3Ta pasHMIA MeKIy MacIiITabom 1 opMoit YacTo SIB/ISIETCS
MIPUYMHOI POCTa CTOMMOCTM Pa3paboTKM IIPOTPaMMHOI0 obecIieueHms.
MIMeHHO I10 3TON IIpUYMHE CTOMMOCTbH pacTeT IIPONOPIMOHATBLHO



00beMYy TpeOyeMbIX M3MeHeHMit. VIMEHHO IO03TOMY CTOMMOCTD
paspaboTKM B IEPBBI IO, CYIIeCTBEHHO HMKe, YeM BO BTOpPOIi, a BO
BTOPOJ rof HIKe, YeM B TPETUA.

C TOYKM 3peHMSI 3aMHTEPECOBAHHBIX CTOPOH OHM MPOCTO
hopMUPYIOT MOTOK M3MEHEHMI TIPUMEPHO OAMHAKOBOro maciiaraba. C
TOUKM  3peHMs  pa3pabOTUMKOB, 3aMHTEPECOBAHHbIE  CTOPOHDI
GopMUPYIOT NOTOK (parMeHTOB, KOTOpPble OHU IOJIKHBI BCTPauBaTh B
MO3aMKy CO BCe BO3pacTarouieii CJIOXHOCTbIO. Kakblii HOBBIN 3aripoc
ClI0KHee  MpedpIayIero, M[OTOMy 4YTO ¢opma CUCTeMbl He
COOTBETCTBYeT (hopMe 3ampoca.

S ucnonb30Basl 3[ech CJIOBO «(hopMa» He B TPAOMUIMOHHOM €ro
TTIOHMMAaHMM, HO, KaK MHe KajkeTcsl, Takast Metadopa BIIOJIHE yYMeCTHa.
Y pa3paboTuMKOB MPOrpaMMHOr0 obecreueHus] 4acTO CKJIaJbIBAeTCS
OIYIeEHMEe, YTO MX 3aCTaB/ISIOT 3aThIKATh KPYIJIbIE OTBEpPCTUS
KBaJpaTHbIMU IPOOKAMIU.

[IpobeMa, KOHEUYHO Ke, KpPOeTcsI B apXUTEKType cucTemMbl. Uem
yalle apXuTeKTypa OTAaeT MpeAriouTeHue Kakoii-To ogHoi hopMe, TeM
BbIIlIE BEPOSITHOCTh, UTO BCTpauBaHME HOBBIX OCOOEHHOCTEN B 3Ty
CTPYKTYpy OyAeT [aBaTbCsd BCe CJIOXHee U cJiokHee. IloaTomy
APXUTEKTYPBI TOJIKHBI ObITh MAaKCMMaJIbHO HE3aBUCUMBIMMU OT (POPMBI.

Haunbonblwasa ueHHoCTb

DYHKIMOHATBHOCTD UM apxuTekTypa? Uto 60see 11eHHO? UTO BaxkHee
— MpaBuIbHas paboTa CUCTEeMbI UJIM IIPOCTOTA €€ U3MeHeHUsI?

Eciu 3amaTh 9TOT BOIMPOC PYKOBOAUTENIO TIpeAIpuUsiTUSI, OH
HaBepHsIKa OTBETUT, UTO BakHee ITpaBMibHasi pabora. PaszpaboTumku
YyacTO COTJIAlIaloTCd C 3TUM MHeHMeM. Ho oHO owubouHo. SI mory
IOoKa3aThb OHIMOOYHOCTh 3TOTO B3IJISAAA TMPOCTBIM  JIOTUUYECKUM
MHCTPYMEHTOM MCCJ/IeIOBaHMS 9KCTPEMYMOB.

 Ecnu npasunivHo pabomaiouias npozpamma He donyckaem 803MOMHOCIU
ee U3MeHeHUs, OHA hepecmaHem pabomams nNpasuibHo, Kozda



U3MeHAMCc mpebo8aHus, U 8bl He CMOXeme 3acmasums ee pabomamso
npasuasHo. To ecmb npozpamma cmaxem 6ecnosie3Holi.

e Ecnu npozpamma pabomaem HenpasuibHo, HO Jie2Ko noddaemcs
U3MEHEHUN, 8bl CMOXceme 3acmasumes pabomams ee NpasujbHO U
noddepxusams ee  pabomocnocooHOCMv» ho Mepe  U3MeHeHUs
mpebosaHuii. To ecmbv npozpamma nocmosiHHO Oydem ocmasamucs
noJ1e3Holl.

JTU apryMeHThI MOTYT ITOKa3aThCs BaM HeyOeauTeIbHbIMU. B KOHIIe
KOHIIOB, HET TaKMUX IIPOrpaMM, KOTOpbIE€ HeJIb3sl M3MeHUTh. OIHAKO
€CTh CHMCTEMbBI, MI3MEHUTb KOTOPbI€ MPAKTUYECKM HEBO3MOXKHO, IIOTOMY
YTO CTOMMOCTb M3MEHEHMII MPEeBBICUT II0JyUyaeMble BbIrOAbl. MHOTME
CHUCTEMBI [OCTUTAIOT TaKOrO COCTOSIHMS B HEKOTOPBIX CBOMX
0COOEHHOCTSIX WJIM KOH(PUTypaLysX.

Ecam cnpocuTh pyKOBOIMUTENISI, XOTe/l Obl OH MMETb BO3MOXKHOCTD
BHOCUTDb U3MEHEHMSI, OH OTBETUT, UTO 6€3yCJTOBHO XOTeJI ObI, HO TYT K€
MOKET YTOUHUTb, YTO pabOTOCIIOCOOHOCTD B JaHHbI/I MOMEHT [IJISI HETO
BakHee I'MOKOCTU B OyayiieM. OJHAKO ec/i PYKOBOAUTE/Ib MOTpedyeT
BHECTM M3MEHEeHMS, a BallliM 3aTpaThl HA 3TU M3MEHEHMUSI OKasKyTCS
HECOM3MEPMMO BBICOKMMM, OH IIOUTM HaBepHsSIKa OyIeT HeromgoBaTh
OTTOTO, 4YTO BbI JOBEJM CUCTEMY OO TaKOTO COCTOSIHMS, KOraa
CTOMMOCTb M3MEeHEeHMI1 IIpeBbIlIaeT pa3yMHbIe peae/ibl.

Martpuua diseHxayapa

Paccmotrpum matpuily mnpesupeHta [yanta I3Bumga diizeHxayspa Ojs
orpeneneHus IMIPUOPUTETA MEXAY Ba)KHOCTBIO ¥ CPOYHOCTBIO (puc. 2.1).
OO0 sTOi MaTpulie Jit3eHxaydp rOBOPMUJI TaK:

Y meHs ecmob 0sa suda 0en, CpoyHble U 8axHbie. CpoyHbie 0ena, Kak

npasusio, He camsole 8ax(HbIE, a 8AXHbIE — HE CaMble cpqub/eQ.



BaxHble Ba#Hbie

CpouJHble He cpodHelie
He Ba)Hble He paxHble
CpouJHble He cpodHelie

Puc. 2.1. MaTpuua SizeHxayapa
ITO CTapoe m3peueHue HeceT MHOIO MWCTUHBI. Cpquoe
IeMICTBUTENIbHO peako ObIBaeT Ba’>XHbIM, d Ba>)KHO€ — CPOYHbIM.

[lepBas IIeHHOCTb ITPOTPAMMHOI0 0OecreueHnst — MoBeJieHue — 9TO
HeUTO CPOYHOe, HO He BCer/ia BaskHoe.

BTopast e HHOCTb — apXUTEKTypa — HEeUTO BaXKHOe, HO He Bcerma
CpOYHOe.

KOHe‘—IHO, MEIOTCA TdKXKe 3agaun Ba’KHbIE n CpOYHbIE
OOJHOBpPEMEHHO M 3ada4YMM He Ba’>KHbI€ M HE€ CPOYHDbIE. Bce atn JeTbIpe
BUaa 3a4a4 MOXXHO paCCTaBUTD IIO IIPUOPUTETAM.

1. CpouHbIe M BasKHbIE.
2. He cpouHbIe 1 Ba’KHbIE.
3. CpouHbIe 1 He BasKHbIE.

4. He cpouHbIe M He BaKHbIE.

OOpaTuTe BHMMAaHMe, UTO apXMTEKTypa KOJa — BakHas 3amaya —
OKa3bIBAaeTCsI B OBYX BEPXHMX MO3UIIMSIX B DTOM CIMCKe, TOTJa KakK
TIOBeJleHNe KoAa 3aHMMAeT MePBYI0 ¥ mpemvio TIO3UIIUNA.

PykoBomuTenu ¥ pa3pabOTYMKM YaCTO [OIYCKAIOT OIIMOKY,
MOJAHMMAsI IIYHKT 3 A0 YpOBHSI IyHKTa 1. VHBIMM cCjOBaMM, OHM
HeNpaBUJIIbHO OTHEJSIOT CPOYHble M He BaykKHble 3aJauyM OT 3ajad,
KOTOpble MO-HACTOSIIEMY SIBJSIOTCS CPOYHBIMMU U Ba)KHbIMU. ITa



OIIMOOYHOCTh CYKIOEHMIA MPUBOIUT K MUTCHOPUPOBAHMIO BasKHOCTHU
ApPXUTEKTYPbl CUCTEMbI U yIeJeHUI0 UYpe3MepHOTO BHMMAaHMS He
Ba)KHOMY ITOBeEeHMUIO.

Pa3paboTuMKy IPOrpaMMHOTO obecrieueHus] OKa3bIBAIOTCS IIepe[
npobjemoii, 0OyCJIOBJIEHHOW  HECIIOCOOHOCTbIO  PYKOBOIMTEJIE
OLIEHUTHh BAKHOCTh apXUTEKTYpbl. HO uMeHHO 0ns ee peuleHusi OHU U
Oviiu  HaHamol. Ilo3TOMy pPaspabOTUMKM HO/DKHBI BCSIKMII  pas
MIOTUYEPKMUBATD IIPUOPUTET BAKHOCTY apXUTEKTYPHI Iepell CPOUHOCTDIO
IIOBEeIeHMSI.

butBa 3a apXuUTEKTYpy

JTa 00S13aHHOCTh O3HAYaeT ITOCTOSHHYI0O TOTOBHOCTb K OUTBE —
BO3MOKHO, B JaHHOM Cjyuyae JIy4ille MCII0JIb30BaTh CJIOBO «OOpbOa».
YecTHO TOBOPS, IOAOOHAS CUTyalMsl PacIpoOCTpPaHEHa IIPAKTUUECKU
rmoBceMecTHO. KomaHga pa3paboTUMKOB AOJKHA OOPOTHCS 3a TO, UTO,
10 UX MHEHUIO, JIyulle [jsI KOMIIaHMM, TaK >Ke KaK KoMaHIa
yIIpaBjIeHIIeB, KOMaHAa MapKeTHHra, KOMaHIa MOpoaaX M KOMaHAa
9KCIUTyaTauum. Imo ecezda 6opwvoa.

JddexkTuBHbIe  KOMaHAbI  Pa3spabOTUMKOB  YaCTO  BBIXOIST
rnobenuTensiMu B 9Toi 60pboe. OHM OTKPBITO M HA PABHBIX BCTYIIAIOT B
KOHQJIUKT CO BCEeMM [JPYTMMM 3aMHTEpPEeCOBAaHHBIMM CTOPOHAMM.
[ToMmHUTE: KaK pa3pabOTUMK MPOrPaAaMMHOrO OOeCIIeUeHUsI 8bl MOXHCE
sej1slemecy 3aUHMeEpPecosaHHoll cmopoHotli. Y BaC eCTb CBOM MHTEpeC B
IIPOrpaMMHOM oOOecIieueHMM, KOTOPBIi Bbl JOJ/DKHBI 3aIMINATh. JTO
yacThb Ballleli pojayM M BammMx obsi3aHHOCTeil. M ogHa 13 OCHOBHBIX
MIPUYMH, TOYEMY BaC HaHSIN.

BakHOCTh 9TOJN 3a7auy yIaBauBaeTCs, €C/IM Bbl BBICTYIIA€TE B POJIU
apXMUTEKTOpa IPOrpaMMHOr0 obecreueHust. ApPXUTEKTOPbI, B CUITY
cBOMX MpodeccruoHaIbHBIX 00SI3aHHOCTEN, OOJIbIIE COCPeTOTOUEeHbI Ha
CTPYKTYpe CHUCTEMbBbI, UeM Ha KOHKDETHBIX €e OCOOEHHOCTSIX U
GYHKIUSIX. ApPXUTEKTOPbI CO3JAI0T apPXUTEKTYPy, ITOMOTAOIIYI0
ObICTpee U IIPOIIe CO34aBaTh 3T 0COOEHHOCTU U (YHKLVM, U3SMEHSTh



X " OOITIOJIHATD.

[IpoCTO ITIOMHMTE, UTO €C/IM ITIOMECTUTh apXUTEKTYPY Ha MOC/IegHee
MeCTO, pa3paboTKa CUCTeMbI OyIeT 00XOAUTHCS BCe TOPOsKe, M B KOHIIE
KOHIIOB BHECEHME M3MEHEHMUI B TaKyl0 CUCTEeMY WM B OTHe/bHbIE ee
YacTM CTaHeT HPaKTUYECKM HEBO3MOXKHBIM. ECIM 3TO CIyYmMIOCH,
3HAUMT, KOMaHJa pa3paboTuMKOB Ccpaykajaach HeJOCTATOUHO CTONMKO 3a
TO, UTO OHU CUUTAIV HEOOXOAVMBIM.

9 U3 peun, mpousHeceHHoI B CeBepo-3anagHoM yHuBepcuteTe B 1954 rony.



ll. HauanbHble OCHOBbI: NApaAUrMbl
nporpamMMuMpoBaHus

ApxuTeKTypa IpOrpaMMHOro obecreueHuss HauMHAeTcsI C Koja,
II09TOMY HayHeM OOCYKIeHMe apXUTeKTypbl C paccka3a O CaMOM
IIEPBOM IIPOTPAMMHOM KOJI€.

OcCHOBBI porpaMMuUpoBaHus 3an0xua Anad TeropuHr B 1938 rony.
OH He mepBbIi, KTO MPUAYMaJ IPOrpaMMMUPYEMYI0 MAllMHY, HO OH
MepPBBIM IIOHSI, UTO MPOrpaMMbl — 3TO BCero Jjuilb AaHHble. K 1945
rogy ThIOpUMHT yKe IMcCall HACTOSIIMe MNPOrpaMMbl IJisi HACTOSIINUX
KOMIIbIOTEPOB, MCIOJb3YsI KO, KOTOPBIA MbI CMOIJIM ObI ITPOUYMTATh
(IpUIOKUB  OIlpefesieHHble ycuaus). B cBouxX mporpammax OH
MUCIIONIb30Ba/l  LMKJIbI, KOHCTPYKUMM  BETBJEHMS,  OIepaTOpPbl
IIpUCBaMBaHNUs, MOAIIPOrpaMMBbI, CTEeKM U Opyrue 3HAKOMble HaM
CTPYKTYPbI. THIOPUHT UCII0/Ib30BaJ IBOUYHDIN S3bIK.

C Tex Tmop B IPOrpaMMMPOBAHUM MPOU3ONUIO HECKOIbKO
peBosonnii. OgHa M3 CaMbIX M3BECTHBIX — PEBOIOLMS SI3bIKOB. Bo-
1epBbIX, B KOHIEe 1940-x mnosBuanch accembjepnl. IDTU <«SI3BIKU»
0CBOOOIMWIM TIPOrPAMMMUCTOB OT TSDKKOTO OpeMeHM TPaHCISIUM UX
IporpaMm B ABOMYHBIN Koa. B 1951 romy I'peiic Xommep m3obpeina
nepBbiii kKoMmnuasTop AQ. MiMeHHO oHa (aKTUYeCKM BBeja TepMMUH
komnunsmop. B 1953 rogy 61 M300peTeH s3bIK Fortran (uepes rop,
[I0CJIe MOEro poXIOeHMus). 3aTeM I10Caed0Ball HEMNpPepbIBHLIN IMOTOK
HOBBIX S13bIKOB IporpammMmupoBanusi: COBOL, PL/1, SNOBOL, C, Pascal,
C++, Java ¥ Tak ;0 6€CKOHEeUYHOCTMU.

Ipyras, eme 0ojiee BakHasi, KaK MHe KaXeTCsl, PeBOJIOLNS
IIPOM30ILIa B napaduzmax TporpaMmmupoBaHms. Ilapagurma — 3TO
CII0CO0 MPOrpaMMMPOBAHMSI, He 3aBUCSIINI OT KOHKPETHOIO SI3bIKA.
[Tapagurma ompepesseTr, Kakue CTPYKTYpPbl UCIIOIb30BaTh M KOIAA MX
MCIO0/Ib30BaTh. [0 HACTOSIIETO0 BpeMeHM ObLIO MPUIAYMaHO TPU TaKue
napagurmsel. Ilo mpuymMHaMm, KOTOpble MbI OOCYIMM pajiee, enaBa Jiu
CTOUT OKUAATDH KAKMUX-TO IPYIUX, HOBBIX ITApaiyIM.



3. 0630p napagurm

KENIE

B sTOit raBe maeTcs oOwmMii 0630p CIEAYIOIIMX Tpex MHapagurm:
CTPYKTypHOE IIporpaMMMpOBaHMe, 00bEKTHO-OpUEeHTUPOBAHHOE
IIporpaMMMpoBaHue U GyHKIMOHATIbHOE IIPOrpaMMMpPOBaHNeE.

CTpyKTypHOE nporpamMMmupoBaHue

[lepBoit, mMoJyuMBIIEll BceoOIee IIpu3HaHMe (HO He IIepBOil U3
MIpUIYMaHHbIX), ObUIA ITapagurMa CTPYKTYPHOTO IIPOrpaMMMpPOBaHMS,
npenjoxkeHHast ducrepom Bube [eikctpoii B 1968 romy. eiikcTpa
1oKa3aja, uYTo Oe3ymepsKHOe MCIIOIb30BaHMe Iepexo/oB (MHCTPYKIMIA
goto) BpegHO IJisI CTPYKTYpbl IIporpamMmbl. Kak OymeT ommcaHo B
MOC/AeNYIOIMX IJ1aBax, OH IPeIJIOKWI 3aMEeHMUTh Iepexonbl Ooee
MOHATHBIMU KOHCTpYyKUMsmu if/then/else u do/while/until.

[TogBomst UTOT, MOKHO CKa3aTh, UTO:



CmpykmypHoe npoepaMMuposaHue HAaknaobl8aem 02paHUYyeHuUe Ha
npsiMyto nepedady ynpasieHus.

O6bEKTHO-OPMEHTMPOBAHHOE NPOrpaMMUPOBaHHE

BTopoi1 nmapagurMmoit, moJiyuuBIlieil MMUPOKOe paclnpoCTpaHeHue, cTaaa
rapaaurMa, B JeCTBUTEJIbHOCTY TOSIBUBIIASCS ABYMS rOlaMyM paHee,
B 1966-Mm, u mpemnoxeHHas One-lloxanom [amem u KpucreHom
Hroropom. 3Tu gBa rnmporpaMmmMucTa 3ameTuin, uyto B si3bike ALGOL ecTb
BO3MOXHOCTb Ie€peMeCTUTb KaJIp CTeKa BbI30Ba (QYHKIUM B
OIMHAMMUUYECKyl0 IMaMsITh (Kyuy), Osaromapsi uemy JIOKaJbHbIe
riepeMeHHble, OObSIBJIEHHbIe BHYTPM (QYHKIMUM, MOTYT COXPAHSITHCS
1ocjie BbIXOAa M3 Hee. B pesynbraTe (QyHKLUMS TMpeBpailanach B
KOHCTPYKTOP KJjacca, JIOKaJbHble IepeMeHHble — B IlepeMeHHbIe
9K3eMILIsIpa, a BJIOXKeHHble (QYHKIMM — B MeETOAbl. JDTO MHPUBEIO K
OTKPBITUIO TIOJIMMOp(M3Ma Uepe3 CTPOroe MCIojab30BaHMe yKasaTesei
Ha (QYHKIMN.

[ToagBOAst UTOT, MOXXHO CKa3aTh, UTO:
ObvekmHo-0puUeHMuUpPO8aHHoe npo2pamMmuposaHue Hakaaosigaem
02paHuU4eHue Ha KOCBEHHYH nepedayy ynpasieHus.

MdyHKUMOHANbHOE NPOrpaMMMpPOBaHHue

Tperbeii mapaaurmMoi, HauaBlllel PpacIPOCTPAHATBCS OTHOCUTEbHO
HeJlaBHO, SIBJISIETCSI camasl IlepBasi M3 NOpUAYMaHHbIX. DaKTUUIECKU
1300peTeHMe 3TON IMapagurMbl IIPEeAIIeCTBOBAIO IOSIBJEHMUIO CaMOIA
uaeun MIPOrpaMMMPOBaHMUSI. [Tapagurma (OYHKIIMOHABHOTO
IIPOTrPpaMMMUPOBAHMS SIBJISIETCS MPSIMBbIM Pe3yabTaTOM paboThl AJIOH30
Yépua, KOTOpblii B 1936 romy msobpen assmbma-ucuymcieHue (Mian A-
UCUYMCIeHNE), UCCAemys Ty >Xe MaTeMaTMYecKyl 3agady, KOoTopas
IIpMMEPHO B TO ke Bpems 3aHuMmana AjnaHa TbeiopuHra. Ero A-
MCUICIIeHe JIeTJI0 B OCHOBY s13bika LISP, n3ob6petenHoro B 1958 romgy
IbkoHoM Maxkkapt. OCHOBOMNOJIATalOIIMM IIOHSITUEM A-UCUUCIEHUS



SIBJISIETCSI HEM3MEHSIeMOCTb — TO eCTb HEeBO3MOKHOCTh M3MEHEeHMS
3HaAYeHM it CUMBOJIOB. dakTuecku 3TO O3Hauyaer, YyTOo
(QYHKIUMOHAMbHBIN SI3bIK He MMeeT WMHCTPYKIMUM MpucBauBaHus. B
OeCTBUTENbHOCTY OObIIMHCTBO (PYHKIMOHAIbHBIX SI3bIKOB 00J1agaeT
HEKOTOPbIMM CpeICTBaMM, MO3BOJISIONIMMU M3MEHSITh 3HaueHue
riepeMeHHOI, HO B O4YeHb OrpaHMYE€HHbBIX CTyJasix.

[ToaBOISI UTOT, MOSKHO CKa3aTh, YTO:
DYHKYUOHANIbHOE NPo2PaMMUPOBAHUE HAKAadbiedem o02paHu4eHue Ha
npuceausaHue.

Muwa pnga yma

Obpatute BHMMaHMe Ha IIa0JIOH, KOTOPBIN S ITpeJHaMepeHHO BBeJ B
IIpeJCTaBIeHNe 3TUX TpexX IapajgurM IIPOrpaMMMPOBAHMS: KayKmas
OTHMMAaeT Yy IpPOrpaMMMUCTa KaKue-TO BO3MOXKHOCTM. Hu omHa He
mobaBiisieT HOBBIX BO3MOXKHOCTeli. Kakmass HakIagbIBaeT KaKue-TO
IOOIIOJIHUTEIbHbIE OTpaHMYEHMS, OmpuuamesvHble TIO CBOEM CYTHU.
[TapagurmMbl TOBOPST HAM He CTOJIBKO Umo 0esiams, CKOJIBKO Ue20 HeJlb3s
dename.

Eciau B3TJSIHYTD IOA, APYTUM YIJIOM, MOXXHO 3aMeTUTb, UTO KasKaasl
rapajurma 4To-To OTHMMAaeT y Hac. Tpu mapagurMbl BMeCTe OTHMMAIOT
y Hac MHCTPYKUMM goto, yKasaTeaM Ha QYHKUMM U oOIepaTop
npucBauBaHus. ECTb Jin y HacC ellle 4YTO-TO, YTO MOXKHO OTHSITh?

BeposiTHO, HeT. CKopee BCero, 3TM TpU TMaApPagUrMbl OCTAHYTCS
eIVHCTBEHHbIMM, KOTOpble Mbl YBUIAMM, — II0 KpaiHeil wmepe
eIVHCTBEHHbIMM, YTO-TO OTHUMAKOIMMM Yy HaAc. JloKa3aTeabCTBOM
OTCYTCTBMSI HOBBIX MapagurM MOKET CIYXKUTb TOT (aKT, YTO BCe TpU
M3BECTHbIE ITapagurMbl ObLIM OTKPBITHI B TeUEHME IECSITU JIET, MEKIY
1958 u 1968 romamu. 3a MHOTMe IIOC/AeNyIOlIMe NeCSITUIeTUS] He
MMOSIBUJIOCh HM OHOM HOBOW ITapagUrMbl.

3aknyeHue



Kakoe OTHOIlIEHME K apXUTEKType UMEET 3Ta MOYUYUTEeIbHAsA UCTOPUS O
rnapaaurmax? Camoe HerocpeCTBeHHOoe. Mpbl MUCIIOJIb3yeM
MOJMMOP(PU3M KakK MeXaHU3M IIpeofoieHUs apXUTEeKTYPHbIX TPaHMII,
Mbl  UCIIOJIb3yeM  (PYHKIMOHAJIbHOE  IIPOTpaMMMpPOBaHue  IJist
HAJIO)KEHUSI OTrpaHMUYEeHMiII Ha MECTOIOJIOKEeHME NAHHBIX U IIOPSIO0K
OOCTyIa K HUM, M Mbl UCIIOJIb3yeM CTPYKTYpPHOE IIpOrpaMMMpOBaHME
KakK aJITOPUTMUYECKYIO OCHOBY [JjIS1 HAIlIUX MOMYJIEN.

OTMETI)TE, KaK TOYHO BbIII€CKAa3dHHOE COOTBETCTBYET TpPEM
IJIaBHENIIM dCIIeKTaM CTPpOUTEJ/IbCTBA dPXUTEKTYPDI:
d)YHKL[I/IOHaI[I)HOCTI/I, pa3nejieHni0 KOMIIOHEHTOB UM VIIPpABJIEHUIO
JAaHHbIMMN.



4. CTpyKTYypHOE nporpaMmmMmMpoBaHue

dncrep Bube [eiikctpa pomuics B Porrepmame B 1930 romy. OH
nepexkmusi 6ombapaupoBku PoTrTepmama Bo Bpemsi BTopoit MupoBoii
BOVIHbBI, OKKynauuio Hungepnangos ['epmanuein u B 1948 rogy okoHUMI
CpeIHIOI0 IIKOJY C HAUBBICIIMMM OTMeTKaMM 0 MaTeMaTuke, pu3ukKe,
xumum u ouonorun. B mapre 1952 rona, B Bo3pacre 21 roga (M Bcero 3a
9 Mecs1eB OO0 MOEro poxkmeHus), JleiikcTpa YCTpoOwW/csi Ha paboTy B
MaTtemaTnueckuii 1eHTp AMcTepgaMa M CTaJl CaMbIM II€pPBbIM



IIporpaMmMucCTomM B HumepiaHmax.

B 1955 romy, umesi TpexJIeTHUII OIBIT MPOrpaMMMPOBAHUS U BCe
eime OyoyuM CTydeHToOM, JleiikcTpa Mpuilea K BbIBOAY, UTO
MHTEe/JIEKTYa/IbHbIE€ BBI3OBbI ITPOTPAaMMMPOBAHMSI HAMHOTO OOIIMpHee
MHTEeJIJIeKTYa/IbHbIX BbI30BOB TeopeTuueckoii pusmku. B pesynbTaTe B
KauecTBe CBOei JaJIbHeNIIei cTe3y OH BbIOpas mporpaMMupoBaHue. B
1957 romy [HeiikcTpa >keHmsiacss Ha Mapum [leberc. B To Bpems B
Hupmepnanmax TpeboBaayu OT BCTYIMAOIIMX B Opak yKa3bIBaTh
npodeccuto. I'o/aHaCKMe BAACTM He MOXKeaau MIPUHSATh OT JefiKCTphI
IOKYMEHTbI C yKa3aHHOI Ipodeccueit «IporpaMMMUCT»; OHM HUKOTA
He CJIbIIIa/IM O Takoit mpodeccun. IToaToMy eMy NPUIIIOCH ITepPeniucaTh
OOKYMEHTbI U yKa3aTb MPOodeccuio «Pu3nK-TeOpeTUK».

Penrenne BbIOpaTh Kapbepy Iporpammucta [eikcTpa ooCcymma co
CBOMM DpPYKOBOIMTe/leM, AnpuaHOM BaH BeilHraapgeHom. [eiKkcTpy
BOJIHOBAJIO, YTO IMPOrpaMMMpPOBaHME B TO BpeMsl He MPU3HABAJIOCh HU
npocdeccueit, HM HAyKOI M UTO IO 3TO¥ IPUUMHE ero HUKTO He OydeT
BOCIIPMHMMATbL BCepbe3. AIpMaH OTBeTW/, 4YTO [leiKCcTpa BIIOJIHE
MOXeT CTaTb OJHMM M3 OCHOBarejei Impodeccum U MOpPeBPATUTH
IIPOrpaMMMPOBAHME B HAYKY.

CBo1o Kapbepy [IeikcTpa HauMHal B 3TI0XY JIAMIIOBOM 3/1IeKTPOHUKM,
KOTJla KOMIIbIOTEPHI ObUIM OrPOMHBIMMU, XPYIIKMMM, MeIJI€HHBIMU,
HeHaJeXHbIMM U UYpPEe3BbIUaiiHO OrpaHMYeHHbIMM (II0 COBPEeMEHHbIM
MepkaM). B Te rozpl mporpaMMbl 3alIMChIBAINCh IBOMYHBIM KOIOM WU
Ha IIPMMUTHBHOM sI3bIKe accemMbOjiepa. BBog, rmporpaMM B KOMITBIOTEPHI
OCYILeCTBJISITICS C MUCIIO/ib30BaHMeM nepdosieHT mian nepdorapt. LIk
IMpaBKa—KOMITWISILMSI—TEeCTMPOBaHMe 3aHMMAJI Yachl, a MOPON U JTHMU.

B Takoi npMMUTUBHON cpepne [lelKcTpa caenaa CBOM Beuyaiiime
OTKPBITHUS.

loka3saTtenbcTBoO

C camoro Havasma /[leiikCcTpa 3aMeTus, UYTO IIpOrpaMMMpPOBaHUE —
C/I0M#CHAs paboTa M UTO IPOTPAMMMCTDI CIIPABJSIIOTCS C Hell He OueHb



ycrenrHo. ITporpamma 1100607 CJIOSKHOCTM COMEPSKUT CJIMIIIKOM MHOTIO
meTasieli, 4yToObl UeJIOBeYeCKMii MO3I CMOI CHpPaBUTHCSI C Heli 6e3
IMOCTOPOHHEV nomoiy. CTOUT YIIYCTUTh M3 BUAY OOHY Majl€HbKYIO
meTaab, M IMporpaMma, KOTOpas KaxkeTcsl paboTarolieit, MOKeT
3aBepIIaThCS C OMMOKOM B CAMBIX HEOXKMJAHHBIX MECTaX.

B kauvectBe pemeHus [eMKkcTpa TMpPenjioKua  IIPUMEHSTh
MaTeMaTU4yeCKuii amnmapat oJdokazamenscme. OHO 3aK/IHOYaIOCh B
IIOCTPOEHUM €BKINAO0BONM Mepapxuu MmoCTyJIaTOB, TeOpeM, CledCTBUNA U
JeMMm. [leikCcTpa moJiaraja, 4To IPOrpaMMMCTbl CMOTYT MCIIOJb30BAaTh
3Ty  Mepapxuio IOJOOHO  MaTeMaTukam. MHBIMKM  CJIOBaMMu,
IIPOTPAMMMCTBI [OJ/DKHBI MCII0JIb30BaTh IMPOBEpPEeHHbIe CTPYKTYPhI U
CBSI3BIBATh MX C KOJIOM, B IPaBWJIbBHOCTM KOTOPOTO OHM XOTEJM ObI
yoenuThCs.

JeikcTpa TTOHMMaAJI, yTo  JJIg 3TOTrO OH  JOJDKeH
MIPOJIEMOHCTPUPOBATh METOAMKY HaMMCaHMSI [IOKa3aTeJIbCTB Ha
IIPOCTHIX anropuTmax. Ho sTa 3amaua okasaaach JOBOJIbHO CIOKHOIA.

B xome wmccnemoBaHuit [eikcTpa OOHApYKMJI, UTO B HEKOTOPBIX
CyYyasiX MCII0JIb30BaHME MHCTPYKLUMM goto MellaeT PeKypCUMBHOMY
pa3JIOKeHUI0 MOJYJIell Ha BCe MeHbINe M MeHbIIe eOgUHULIBI U TeM
CaMbIM IIPEIITCTBYeT MPUMEHEHMIO TIPUHLMIIA «pasgensin u
BJIACTBYIi», UTO SIBJISIETCSI HEOOXOAMMBIM YCJIOBMEM [JIsS1 000CHOBAHHbIX
IOKa3aTejIbCTB.

OmHaKo B IPyruMx CayyasiX MHCTPYKUMSI goto He BbI3bIBajia 3TOM
npo6sieMbl. JlefikCcTpa 3aMeTusI, YTO 3TU Cayuau «100poKaueCTBEHHOTO»
MCIIO/Ib30BaHMSI Ot O COOTBETCTBYIOT ITPOCTHIM CTPYKTypaM BbIOOpa U
yIpaBjeHusT urepauusiMu, TakuM Kak if/then/else m do/while.
Mopgynu, MUCIOJb3YIIMEe TOJAbKO TaKue VIIPaBISIoIIMe CTPYKTYPBI,
MOSKHO OBLJIO PEKYPCUMBHO Pas3jIOKUTh Ha IOKa3yeMble eI/ HUIIbI.

JleiikcTpa 3Ha/I, UTO 3TU YIIPaBJSIONIME CTPYKTYpPbl B COUETAHUU C
T10C/IefOBaTe/IbHbIM BBIIIOJTHEHMEM 3aHMMAIOT 0c060e IoJiokeHne. OHU
O6bUIM MOeHTU(PUIMPOBAHbI 3a ABa roga A0 3Toro bémom 1 SIKommHH,
IOKa3aBIIMMM, YTO JIIOOYIO IPOrpaMMy MOXKHO HAaIlMCaTb, MCIIOIb3YS
BCET0 TPU CTPYKTYPHI: IOC/IEA0BATEIbHOCTD, BBIOOD U UTEPaALIVNA.



9TO 6bUIO BasKHOE OTKPbBITHME: YIIPaABJSIOINIME CTPYKTYPBI, Aesatoliye
IOKa3yeMoii TTpaBM/IbHOCTb MOJIYJISI, B TOYHOCTM COBIMAnaau ¢ Habopom
CTPYKTYp, MMHMMAJIbHO HEOOXOAMMBIM [IJiS HaIMcaHusl Jir00Ooii
nporpaMmbl. Tak poamioch CTPYKTYpPHOE MpOorpaMMypOBaHue.

HeitkcTpa TIOKas3all, YyTOo IIOKa3aThb TIPaBUIbHOCTD
1OC/IeI0BaTe/IbHOCTY MHCTPYKIMIA MOXXHO IPOCTBIM IepeulcieHueM.
MeToauKka 3akjalyajach B IIPOCAEKMBAHUM I10CTAE40BATE/IbHOCTHU
MaTeMaTMUYeCKMM CIIOCOOOM OT BxOHa A0 Bbixoma. OHa HMUEM He
OTJINYAJIacCh OT OOBIYHOI'O MATEMATUUECKOT'O J0Ka3aTe/JIbCTBA.

[IpaBUABHOCTh KOHCTPYKLIMII BbIOOpa [leiikcTpa OOKa3bIBal depes
[IOBTOpSIONIeeCs IpPUMeHeHue IIpuema IepeuyucjieHus, Korna
MIPOCJEKMBAHNIO TIOABEpPTa/iCSl KaKablii myTh. Ecim oba myTu B
KOHEeYHOM WUTOTe [aBaju COOTBETCTBYIOIIME MaTeMaTuudeckKue
pe3yibTaThl, UX IPABUIBHOCTb CUMTAIACH TOKA3aHHON.

Wrepauuy — HECKOJIbKO WMHONM caydait. YToObI 1J0Ka3aTh
MIPaBUJIbHOCTh UTepauuy, JeiKcTpe MNPUIIIOCh  UCIIOJAb30BAaTh
uHoykuuio. OH IoKa3ajl MeTOOM MepeuncaeHns: MIpaBUIbHOCTD Cydast
C eIMHCTBEHHOM uTepaumei. 3aTremM, OISNTh Xe  METOA0M
repeuyncieHus, nOokasaja, 4YTo ecau cayyam piasg N - uTepanuin
MIpaBUJIbHBIN, 3HAUYUT, IPAaBWIbHBIM OymeT ciydaii ajist N + 1 urepanmii.
Mcrmoib3ysl TOT ke METOJ IepeumncieHus, OH I0Ka3al IPaBUIbHOCTh
KpUTepUeB Hayasla M OKOHYAHUS UTepalui.

Takue moxkas3aTesbCTBA ObUIM CJIOKHBIMM U TPYOOE€MKUMM, HO OHU
6pUTM moKasaTeabcTBaMu. C UX pa3BUTUEM UAesI CO3MAHUST €BKIMI0BOM
Mepapxun TeopeM BBITJIsIAesna JOCTMXMUMOM B pealbHOCTHU.

O6bsBneHune BpeaHbIM

B 1968 rony [evikcTpa Hanucan pegaktopy skypHaia CACM nucbMo 0[],
3arojioBkoM Go To Statement Considered Harmful («O Bpemne omepaTtopa

Go To»)m, KOTOpOe ObLJI0 OITyOJIMKOBAaHO B MapTOBCKOM BbBIITyCKe. B

cTaThe OH 000CHOBAJI CBOIO MO3UIMIO B OTHOIIEHUM TpeX YITPaBJISAIOIMINX

CprKTypu.



U mup npoepammuposaHus 3ansinan. Torma y Hac He ObLIO
MHTepHeTa, MO3TOMY JIIOAM HEe MOIJIM ITyOJIMKOBATh 37I00HbIe MeMbI Ha
e iKCTPY U 3aTOMMUTDH €ro HeApysKeCTBEHHbIMM cO0b0IeHMsIMu. Ho oHn
MOIJIM IMcaTb — WM MNOUCaAuM — IMUCbMa pedakTopaM MHOIUX
TTOMYJISIPHBIX KYPHAJIOB.

He Bce mmcbMa ObLIM KOpPpPeKTHbIMU. HekoTopble M3 HUX ObLIU
pe3KO OTpHUllaTe/bHbIMI; APYTYe BbIpaXkaliy pelliuTeIbHYIO MTOAAEePXKKY.
U1 sTa 6MUTBa MpOAO/IKAIaCh OYTU IECSITD JIeT.

B KOHIle KOHIIOB CIIOP YTUX I10 OJHOM MPOCTOM MpuumnHe: JleiikcTpa
no6enui. [Io mepe pa3BUTHS SI3bIKOB IIPOrPaMMUPOBAHMS MHCTPYKIIVS
goto Bce 6osIbllle cAaBajia CBOM IMO3UIINMM, TIOKA, HAKOHEIl, He 1cYe3Ja.
BOMBIIMHCTBO COBPEMEHHBIX SI3bIKOB IIPOrpaMMMPOBAHMSI HEe MMEIOT
MHCTPYKIMM goto, a HeKOTopble, Takue Kak LISP, Hukozda ee He nmenn.

B HacTosIee BpeMs BCe IPOrpaMMMUCTBI MCIIONb3YIOT Mapagurmy
CTPYKTYPHOTO IIPOTPaMMMPOBAHMS, XOTSI M He BCErjJa OCO3HaHHO.
[IpocTo cOBpeMeHHbIe SI3bIKM He TAaI0T BO3MOXXHOCTY HEOTpaHUYEHHOIM
IIPSIMOJA ITepenaun yIpaBieHusl.

HexkoTopbie OoTMeUarT CXOACTBO MHCTPYKUMM break ¢ MeTKOM u
UCKIIYEHUI B Java C MHCTpPyKUMen goto. B IeiCcTBUTENbHOCTU 3TU
CTPYKTYpPbl He SBJSIOTCSI CpeACTBaMM HEOTPAaHMUYEHHOM IIPSIMOit
riepenayy yIipaBJieHUs, MMEBIIMMMUCS B CTApPbIX $SI3bIKAX, TaKMX Kak
Fortran unu COBOL. Kpome TOro, pnaxe s3bIKM, COXpaHMBIIME
KJII0UeBoe CJI0BO goto, 4aCTO OrpaHUUYMBAIOT BO3MOXKHOCTD II€PEXO/I0B
rpaHUIIaMM TeKYIleil QyHKIUNA.

CDyHKLIMOHaJ'IbHaSI AeKoMno3nuuns

CTpyKTypHOe IIpOrpaMMMUpOBaHMe TaeT BO3MOXHOCTb PeKypPCUBHOTIO
pasJioKeHMsI MOJiyjieit Ha JoKa3yeMble eIMHMIIbI, UYTO, B CBOIO OUepeib,
O3HauvaeT BO3MOXXHOCTb (PYHKIMOHa/JIbHOM Oekomno3uiuu. To ecTb
pelieHue OOJBIIOI 3aJauyM MOSKHO PAas/IOKUTb Ha psig  GYyHKIMIA
BepxHero ypoBHs. Kaxkayio 13 3Tux QYHKIMII B CBOIO Oouepeab MOXKHO
pasiokuUTb Ha psg QYHKOUIE O6ojee HMU3KOIO YPOBHS, M TakK [0



6eckoHeuyHOCTH. KpoMe TOro, KaXmyi M3 TakuxX QYHKIUIA MOXKHO
MpeiCTaBUTh C MPMMeHEeHMeM OTpaHMUYeHHOTO Habopa yIpaBIsSIOMINX
CTPYKTYD, npejJjiaraeMbIxX napagurMoit CTPYKTYPHOTO
MpOrpaMMMUPOBaHMSI.

Onupasice Ha 3TOT (GyHAAMeHT, B KoHle 1970-x romoB M Ha
nporsbkeHun  1980-x  romoB  IpuoOpenyu  MOIMYJSIPHOCTb — TaKue
OUCUMIUIMHBI, KaK  CTPYKTYPHBIMM  aHaJM3 U CTPYKTYpHOE
IpoeKTupoBaHue. B ToT mepuop MHorme, Haripumep 31 Moppan, Jlappu
KoHctantuH, Tom Hemapko u Meunup IleimgK-IIKOHC, IIPOABUTAIN U
TIOITYJISIPU30BAIN 3TU OUCUUIUIMHBI. Ciemyst UM, IIPOrpaMMMUCTbl MOTJIN
pasbuBaTh OOJbIINME CUCTEMbl HAa MOOYIM M KOMIIOHEHTBI, KOTOpbIE
3aTeM MOKHO ObIJIO pa3bMTh HAa MajeHbKMe U JoKasdyeMble QYyHKIMMN.

CDopman bHbl€ AO0Ka3aTe/bCTBa OTCYTCTBYIOT

Ho moka3saTesibCTBa TaK M He MOSIBMWINCH. EBKIIMO0OBA Mepapxusi TeopemM
He OblIa MOCTpoeHa. VM IMporpaMMMCTbI He YBUIEIM MPEeUMYIIEeCTB
MCII0JIb30BaHMS TPYAOEMKOro Ipoilecca hopMaabHOrO J0Ka3aTe/JlbCTBa
MPaBMJIbHOCTU KaXKOOoi, Jdaxe camoil MajeHbKoli ¢dyHKuunu. B
KOHEYHOM MTOre MeuTa JleMKCTpbl paccesyiach Kak abiM. He MHOrmne us
COBpEMEHHBIX  MNPOTPaMMMCTOB  CUMTAIOT, YTO  (QopmaabHbie
IOKa3aTejJbCTBA SIBJISIOTCS TOIXOISIIMM CIIOCOOOM ITPOM3BOJICTBA
BBICOKOKAUeCTBEHHOTI'O ITPOrPaMMHOTI0 o0ecIieueHusl.

KoHeuHo, d¢dopManbHblii €BKAUAOB CTW/Ib MaTeMaTUYeCKUX
II0OKa3aTe/JbCTB He eOVMHCTBEHHAas CTpaTerus CO3JaHusl 4Yero-To
MIpaBUIbHOrO. [Ipyroii, 60jiee yCIIEIIHOM CTpaTermneit IBISIeTCS HAYUHblL
Memoo.

Hayka Bo cnaceHume

[IpyMHUMIIMAIbHOE OT/IYMEe HAaYKM OT MaTeMaTUKM 3aK/II0YaeTCs B TOM,
UTO IPAaBUWJILHOCTh HAYYHBIX TEOPUIl U 3aKOHOB HeJIb3s O0oKa3aTb. S He
CMOT'Y JOKasaTh BepHOCTb BTOPOr0 3aKOHA ABVKeHus HploToHa, F = ma,



VI 3aKOHA rpaBuUTauuu, F = Gmlmz/rz. S Mmory npomeMOHCTPUPOBATH

IelicTBME 3TUX 3aKOHOB UM IIPOBECTYU M3MepeHMsl, IOATBEPKIAI0IINE UX
MPaBMJIbHOCTh 1O MHOTMX 3HAKOB IIOC/Ie 3aMsTOil, HO s He CMOTY
IoKa3aTb MX B MaTeMaTUM4eCKOM CMbIcjae. SI MOTy HpoOBeCcTM Maccy
SKCIIEPMMEHTOB U COOpaTh MAacCCy SMIIMPUUECKUX ITOATBEPXKIEHMI, HO
BCErJia OCTAeTCsI BEPOSITHOCTb, YTO KAaKOW-TO 3KCIEePUMEHT ITIOKaKET,
YTO 3TU 3aKOHbI ABMKEHMSI U TPAaBUTALIM HEBEPHHI.

TakoBa mpupoda HAYUYHbIX TeOpuUit M 3aKOHOB: MX MOKHO
chanvcuuuuposams, HO HeJIb351 TOKA3aTh.

TeM He MeHee Mbl BepMM B 3TM 3aKOHbI. Kaknplii pa3, cansiCb B
aBTOMOOWMJIb, Mbl CTaBMM CBOIO XKM3Hb Ha TO, uTOo opmyna F = ma
TOYHO OIMCBhIBAaeT OKpyKawiuuii Mmup. Kakaplii pas, menas Iiar, Mbl
CTaBMM CBOM 3I0pOBbe M 0e30I1aCHOCTh Ha BepPHOCTb (Gopmysbl F =

Gmlmz/rz.

Hayka He TpeOyeT [0OKa3aTeJIbCTBA MCTUMHHOCTU YTBEPKIEHMUIA,
yaie OHa TpebyeT dokaszamenvcmea ux JIOXHOCMU. YTBepKOeHUS,
IIOKa3aTh JIO)KHOCTb KOTOPBIX HE yAaeTCs IMOC/Je MHOIMX YCUJIUI, MbI
CUMTAEM UCTUHHBIMMA.

KoHeuHO, He BCce yTBepsKIeHMs TpeOyIoT JoKa3aTeabCcTB. Hampumep,
YTBEPKIEHME «3TO — JIOKb» He SIBJISIETCSI HYM MICTUMHHBIM, HU JIOKHBIM.
JTO OOMH M3 IIPOCTENMIINX IIPMMEPOB YTBEPKIEHUI, He TpeOyIonux
IOKAa3aTe/bCTB.

[lonBoast MTOT, MOXHO CKa3aTb, UYTO MaTeMaTuMka — 3TO
OUCIUIIIMHA [T0Ka3aTeabCTBA MCTUHHOCTY YTBEPKIEHUI, TPEOYIOIIMX
noKaszaTenbCTBa. Hayka, HaAnpoTuB, — IOUCHMUIUIMHA dOKa3aTe/lbCTBa
JIO)KHOCTY YTBEPsKIEeHMI1, TPeOyIoIInX JOKa3aTelbCTBa.

TectupoBaHue

OpHax bl [ekeTpa ckasan: «TecTupoBaHMe MOKa3bIBAET IMIPUCYTCTBUE
OmMOOK, a He UX OTCYTCTBMEe». MHBIMM CJI0BaMM, TeCTMPOBAHUEM
MOKHO J0Ka3aTb HEMMPaBMIbHOCTbh IPOTPaMMbl, HO HeJ/Ib3S5I JOKA3aTh ee



MpaBMJIbHOCTh. Bce, 4TO pgaeT TeCcTHMpOBaHME TMOCIAe MPUIOKEHMS
OOCTAaTOYHBIX YCUJIUIA, — 3TO YBEPEHHOCTb, UTO IIpOrpaMMa JdeliCTBYeT
OOCTAaTOYHO MPaBUJIbHO.

CnencTBus U3 3TOTO (akTa MOTYT IOKa3aTbCS OLIETOMJISTIOIIVIMMA.
PaspaboTka ITPOTPaMMHOTO obecrieueHMst He SIBJISIETCSI
MaTeMaTUYeCKOil 3amaveit, Oaxke IMpM TOM, 4YTO OHA CBsI3aHA C
IIpMMEHeHNeM  MaTeMaTMUeCKMX  KOHCTpyKIuiti. Ota  cdepa
NesTeJIbHOCTM OoJibllle TIOXOka Ha Hayky. Mbl yboexmaemcs B
MPaBMIBHOCTY,  IIOTEpPIeB  Heygayy B IIONBITKE  JTOKA3aTh
HENPaBWIbHOCTb.

Takue moka3zaTebCTBA HEMPABUIbHOCTY MOKHO IIPMMEHUTD TOJIBKO
K IOKa3yeMbIM IMporpammam. HegokasyeMyio IIporpaMMy — Hallpumep,
3-3a HEeyMepeHHOTO MCIOJb30BaHMSI goto — HeJb3s CUMTATh
MIPaBUJIbHOI, CKOJIbKO ObI TECTOB K He¥ HU IIPUMEHSIIOCH.

[TapagurmMa CTPYKTYPHOIO IIPOTPaMMMPOBAHMSI 3acCTaBisieT Hac
PEeKypCMBHO pa30MBaThb IIPOrpaMMbl Ha MHOXECTBO MEJKUX U
mokasyeMbIX (yHKUMII. B pesynbTaTe Mbl I10JIydaeM BO3MOXKHOCTb
MCIO/Jb30BaTh  TeCTbl,  YTOObI  IIOMNBITAaTbCS  [OKa3aTb  UX
HEIpaBUIbHOCTb. EcCaM Takue TeCcThl TepISIT Heydaudy, TOrga MbI
cumTaeM (PyHKIIMM JOCTATOYHO MPaBUIbHBIMMU.

3aknyeHue

lIMeHHO 3Ta BO3MOXHOCTh CO3[aBaTb IIPOrpaMMHbIE eIVHMUIIbI,
HEIIPaBUJIbHOCTh KOTOPBIX MOXKHO [10Ka3aTb, SBJISETCS IJIaBHOI
IIEHHOCTbIO CTPYKTYPHOTO MPOrpaMMMUpOBaHMsI. VIMEHHO IO3TOMY
COBpeMEHHbIE€ SI3bIKM OOBIUHO He IIOIJEepPKMBAIOT HeOorpaHUMYeHHOe
NpUMeHeHMe MHCTPYKIMUiA goto. Kpome TOro, MMeHHO IIO3TOMY
(QYHKYUOHAIbHASI 0eKOMNO3UYUSl CAUTAETCS OJHUM U3 JIYUIIUX TPUEeMOB
Ha apXUTEKTYPHOM YPOBHE.

Ha Bcex VypoOBHSIX, OT MaJieHbKUMX GYHKUMI 10 OOJbIINMX
KOMIIOHEHTOB, pa3paboTKa IIPOrpaMMHOI0 obecreueHus] HaIIOMMHAeT
HAyKy, U TMO3TOMY B Heli IIPMMEHSIeTCS MpPaBUIO OMNpPOBepraroinx



IOKa3aTejabCTB. IIporpaMMHBIE apXUTEKTOPBI CTPEMSITCS OIpede/nTh
MOJIY/IM, KOMIIOHEHTbI U CJIY>KObI, HEITPaBUJIbHOCTh KOTOPBIX JIETKO
MOXHO ObUIO OBbI JOKa3aTh (IIPOTEeCTUMPOBATh). [T 3TOTO OHM
MCIONB3YIOT  OTpAaHMYEHMS, HAIOMMHAWIIMe  OrpaHMUEeHUsT B
CTPYKTYPHOM IPOrpaMMMPOBAHUM, XOTS 1 60jIee BbICOKOTO YPOBHS.

MIMeHHO 3TM OrpaHMYeHMUs] MbI OygeM IIOAPOOHO Wu3yyaTh B
nocjienymummnx riaBax.
10 Ha camom pente [leiikcTpa o3ariaBuii cBoe nucbmo A Case Against the Goto Statement

(«demo ipoTuB orepatopa goto»), Ho penaktop CACM Huknayc BupT usmeHus 3aroioBoK. —
IIpumeu. nep.

11 lNepeBopn, cTaTbM HA PYCCKUIA SI3bIK MOKHO HAWTU I10 afipecy
http://hosting.vspu.ac.ru/~chul/dijkstra/goto/goto.htm. — Ilpumeu. nep.



http://hosting.vspu.ac.ru/~chul/dijkstra/goto/goto.htm

5. O6bEeKTHO-OpMEHTUPOBAHHOE NPOrpaMMUPOBaHUE

Kak Mbl yBUIMM Jajee, IJiSI CO3OAaHUSI XOPOIIEi apXUTEKTYPbI
HEeoOXOOMMO IIOHMMAaTh M YMETh IIPUMEHSITbh IPUHIUIBI OOBEKTHO-
opueHTUPOBaHHOTrO nporpaMmmupoBanus (O0). Ho uto Takoe OO?

O,IU/IH M3 BO3MOXHBIX OTBETOB Ha 3TOT BOIIPOC: <<KOM6I/IH8LU/IH



OaHHBbIX M QyHKUMIT». OQHAKO, HECMOTPSI Ha YacTOoe LIUTUPOBaHMe, 3TOT
OTBET HeJIb3$l MPU3HATh TOYHBIM, IOTOMY YTO OH IIPeAIl0JaraeT, 4To
0.f() — aro Heuto oTanuHoe OT £(0). ATo abecypa. IIporpaMmMMCThI
repenaBai CTPYKTYpbl B PYHKIMM 3a10Jr0 A0 1966 roma, Korma Hanb
1 Hiorop nepeHecin Kaap creka (GyHKIMM B AMHAMMUUECKYIO TTAMSTh U
n3o6penn OO0.

JIpyroit pacrpoCTpaHEeHHbI/i OTBET: «CII0COO0 MOIeNIMpOBaHMUS
peaJibHOr0 Mupa». OTO CJAUIIKOM VYKJIOHUMBBIM OTBeT. UYTO B
IEeVICTBUTEIbHOCTM O3HAayaeT «MOAeJIMpPOBaHME peaJibHOro0 Mupa» u
IouyeMy HaM MOXET ITOHaJ00UThCS TaKoe MOJieIMpoBaHme? Bo3MOKHO,
sTa ¢pasa nmogpasymenaet, utro OO menaeT mporpaMMHOe obecIieueHme
Ipollle [JisI MOHMMAaHMS, TOTOMY UYTO OHO CTAaHOBUTCS OMKe K
peaJlbHOMY MMUPY, HO M TaKoe OOBSICHEHME CJIMIIKOM pPasMbITO U
yKI0HUMBO. OHO He OTBeuvaeT Ha BOIIPOC, UTO ke Takoe OO.

HekoTopbie, uTOObI 00BSICHUTH mpupomy OO, mpuberaoT K TpeM
BOJIIEOHBIM CJIOBAM: UHKANCYJAYUSl, HACN008aHUe U NOJAUMOPGU3IM.
Onu nogpasymeBaroT, 4yTo OO sBASE€TCS KOMIUIEKCOM M3 3TUX Tpex
TIOHSITUI MM, TI0 KpaiiHeii mMepe, YTO OO0BEKTHO-OPUEHTUPOBAHHBINA
SI3bIK JOJDKEH MX IOJI1eP>KUBATh.

JlaBaiiTe McciegyeM 3TU IIOHSITUS IO OYepenin.

UHkancynauma?

MHKaIcyasaums yIIoMMHaeTcsl Kak yacTh onpenaeneHus OO moTromMy, 4To
s3pik OO  mopmepskuMBalOT MPOCTOl U 3DGEKTUBHBINA  CIIOCOO
MHKAICYISIIUU JaHHBIX U QyHKIMI. Kak pe3yabTaT, eCTb BO3MOKHOCTD
O4YepTUTb KPYT CBSI3aHHBIX OaHHbIX M (YHKIIMIL. 3a mpedeiaMu Kpyra
9TU [OAaHHble HEBUIAMMBI M HOCTYIIHbI TOJbKO HEKOTOpble (YHKIINNA.
BomtomieHe 3TOrO IOHSITMS MOKHO HAO/JI0IaTh B BUIE ITPMBATHBIX
YJIeHOB JAaHHbBIX M OOIeIOCTYITHBIX YIeHOB-(GYHKIINMIA Kaacca.

JTa uaes ornpeneieHHO He yHuKalIbHad gy OO. Hanpumep, B si3bIke
C mmeeTcs TIpeBOCXOAHAs TOAAEpXKKa MHKAICyIauunu. PaccMoTpum
MpocTylo rmporpamMmmy Ha C: point.h



struct Point;

struct Point™ makePoint(double x, double y); double distance (struct
Point p1, struct Point p2); point.c

#include "point.h"
#include <stdlib.h>
#include <math.h>

struct Point {
double x,y;

1

struct Point* makepoint(double x, double y) {
struct Point* p = malloc(sizeof(struct Point)); p->x = x;
P->Y=Y;
return p;

double distance(struct Point* p1, struct Point™ p2) {
double dx = p1->x - p2->X;
double dy = p1->y - p2->y;
return sqrt(dx*dx+dy*dy);

}

[Tonb3oBatenu point.h He MMeEOT JOCTyIIA K WIeHAaM CTPYKTYPBI
Point. OHu moryT BbI3biBaTh PyHKIMM makePoint() u distance(),
HO He MMEKT HMKAKOrO MpefCTaBIeHMs O peanusaluyu CTPYKTYPhI
Point u pyHKIINIT 019 pabOTHI C HEJA.

DTO OTJMYHBIN IIPUMep IOAAEPKKM MHKATICY/ISIINMA He B 00beKTHO-



OpMeHTUpPOBaHHOM  s3bike. IIporpammuctel Ha C  IIOCTOSSHHO
MICIIO/Ib30BaIM ITOAOOHbBIE TIPMeMbl. Mbl MOKEM OOBSIBUTH CTPYKTYPbI
OaHHBIX M (PYHKUMM B 3arojJIOBOUHBIX (aiijax M peajn3oBaTb UX B
daiinax peanmsanuu. M HamM MOJb30BaTe/NM HUKOTAA He I10Jy4yaT
IOCTYyTa K 37IeMeHTaM B 3TuX Qaiiiax peaansaiun.

Ho 3arem mpumen O0OO0beKTHO-OPMEHTUMPOBaHHbI C++ nu
IIpeBOCXOHas MHKancyasaus B C okasasach pa3pylieHHOIA.

[lo TexHUYEeCKUM Hlfn/[m/[HaMu komnuisitop C++  Tpebyer

oTpefesisITh IepeMeHHble-WieHbl Kjacca B 3arojioBoyHom daiiie. B
pesyibTaTe  OOBEKTHO-OPMEHTMPOBAHHASI  Bepcusi  IIPenbIayIei
nporpamMmbl Point npuobpertaet Takoit Bua: point.h

class Point {
public:
Point(double x, double y);
double distance(const Point& p) const; private:
double x;
double y;

b
point.cc

#include "point.h"
#include <math.h>

Point::Point(double x, double y)
FX(X), Y(Y)

i

double Point::distance(const Point& p) const {



double dx = x-p.x;
double dy = y-p.y;
return sqrt(dx*dx + dy*dy);

}

Temnepb MOJb30BaTeNM 3arojJOBOYHOro (aityia point.h 3HaWOT o0
repeMeHHbIX-wieHax X U y! KoMmuasiTop He MO3BOJIMT OOPAaTUTHCS K
HMM HEIlIOCpeACTBEHHO, HO KJIMEHT BCe paBHO 3HaeT 00 ux
CyliecTBOBaHMN. Hampumep, ecaim MMeHa 3TUX YJE€HOB M3MEHSTCS,
daiitn point.cc mpumeTcss CKOMOWJIMPOBATb 3aHOBO! MHKAICY/SILS
OKasaJiaChb paspylieHHO.

BBegeHmeM B S3bIK KJIKOUYEBbIX JI0OB public, private u
protected MHKAICyIsSIMs1 OblJIa YaCTMUYHO BOCCTaHOBjAeHA. OIHAKO
3TO OBbUT JMIIb 2pyObili hpuem (XaK), OOYCIOBJIEHHbBIN TEXHUYECKO
HEOOXOAMMOCTbI0 KOMNOWJISITOPA BUIETh BCe IlepeMeHHbIe-4JIeHbI B
3aroJIoBOYHOM (paiine.

dA3bikM Java u C# MOJMHOCTbIO OTMEHM/JIM OeJleHMe Ha 3aroJOBOK/
peanusainio, 0caabuB MHKAICYISLMIO ele Oosbiie. B 3TuX s3bIKax
HEBO3MOJKHO pa3genTh 00bsIBIEHME U OIIpeeeHne Kiacca.

[To onMcaHHBIM IPUUYMHAM TPYIAHO COIIaCUThCS, UTO OO 3aBUCUT OT
CTPOTrOil MHKAICYJAUMU. B HeicTBUTeNbHOCTM MHOrue sa3biku OO

IMPpaKTN4YeCK He UMEIOT HpI/IHY,H,I/ITeIII)HOI'/JI ]/IHK&HCY]'IHLU/H/IQ.

OO 06e3yC/IOBHO ITOJIaraeTcsl Ha MOBeAeHMe IMPOrPaMMMCTOB — UTO
OHM He CTaHyT MCIOJb30BaTh OOXOIHBIE IPMEMbBI JIsI PabOThHI C
MHKAIICYJIMPOBAHHBIMM OAHHBIMM. TO €CThb S$I3bIKM, 3asIBISIIOIINE O
noagepkke OO, hakTMUecK 0CIabMIM IMIPEBOCXOAHYIO MHKATICYJISILIMIO,
HEeKOT1a CyIleCTBOBaBIIyio B C.

HacneposaHue?

d3pik OO He yAyuylIMAM WMHKANCY/ISILMIO, 3aTO OHU [Ladu Ham
HaclenoBaHMe.



TouHee — ee pa3sHOBUIOHOCTH. I10 CyTH, HacIemoBaHMe — 3TO BCEro
JUIIb IIOBTOPHOE OOBSIBJI€HME TPYIIIbI IIepeMeHHbIX U (GYHKLIMIA B
OTpaHMYEHHOM 006/1aCTV BUAMMOCTHU. HeuTo Imoxoskee MpOrpaMMMCThI
Ha C npojeiblBa/ivi BDYYHYIO 3a0JITO [10 IOSIBJIEHUS SI3bIKOB 0014,

B3rjisiHuTe Ha [OMNOJHEHMe K Hallleil WMCXOOHOI Mporpamme
point.h Ha g3bike C: namedPoint.h

struct NamedPoint;

struct NamedPoint* makeNamedPoint(double x, double y, char*
name); void setName(struct NamedPoint* np, char* name); char®
getName(struct NamedPoint* np);

namedPoint.c
#include "namedPoint.h"
#include <stdlib.h>

struct NamedPoint {
double x,y;
char* name;
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struct NamedPoint* makeNamedPoint(double x, double y, char*
name) {

struct NamedPoint* p = malloc(sizeof(struct NamedPoint)); p->x =
X;

P->Y=Y;

p->name = name,;

return p;



void setName(struct NamedPoint™ np, char* name) {
np->name = name;

char* getName(struct NamedPoint™* np) {
return np->name;

main.c

#include "point.h"
#include "namedPoint.h"
#include <stdio.h>

int main(int ac, char** av) {
struct NamedPoint* origin = makeNamedPoint(0.0, 0.0, "origin");

struct NamedPoint* upperRight = makeNamedPoint (1.0, 1.0,
"upperRight");
printf("distance=%f\n",
distance(
(struct Point™) origin,
(struct Point™) upperRight));

}

BHuMaTebHO pacCMOTpPEB OCHOBHOJ Kof, B (paiije main.c, MOKHO
3aMeTUTb, UTO CTPYKTypa AaHHbIXx NamedPoint wucrionb3yercs, Kak
ecmu Obl OHa ObLTa TIPOM3BOAHON OT CTPYKTypbl Point. Taxkoe



0Ka3aJIoCh BO3MOXXHBIM IIOTOMY, UTO IepBble ABa noiasgd B NamedPoint
coBnagarT ¢ rnoasaMu B Point. IIpomie rosopsi, NamedPoint moxkeTt
MackupoBatbcsl mon Point, moromy uto NamedPoint dakTuuecku
SIBJISIETCSI HAAMHOXECTBOM Point M mmeeT 4jieHbl, COOTBETCTBYIOIIVE
CTpPYKType Point, ciienyioiiye B TOM Xe opsiaKe.

DTOT TIIpyUeM HIUPOKO HpI/IMeHﬂncsIﬁ MporpaMMUCTaMM [0

nosBiieHust 0OO. ®@aktuyecku wmMeHHO Tak C++  peanmsyer
eIVIHCTBEHHOe Hac/ieJOBaHue.

To ecTh MOXHO CKasaTh, YTO HEKOTOpas pPasHOBUIHOCTH
HacJeaoBaHMS Y HAaCc MMelachb 3a70Jro O0 IosiBieHus sA3bIKOB OO.
Bripouem, 3TO yTBepXIeHNe He COBCEM MCTUHHO. Y HAC MMeJICS TPIOK,
XUTPOCTb, He HACTOJIBKO YIOOOHBIM, KaK HACTOsIIee HacJledoBaHMe.
Kpome TOro, ¢ momolIibp1o OIMCaHHOrO MpuemMa O4eHb CJI0KHO ITOJTYYUTh
YTO-TO ITOXOKee Ha MHOKeCTBEHHOEe HacjieJOBaHMe.

Obpatute TakKKe BHMMAaHME, KaK B main.c MHe MNOPUIIOCH
npuBoauTh aprymeHTsl NamedPoint k tumy Point. B Hacrosiem
sa3pike OO Takoe IpuBeeHNEe K POAUTETbCKOMY TUITY TTPOMU3BOOUTCS
HesIBHO.

CripaBeiMBOCTM pagu cjaegyeT OTMETUTb, 4YTO s3blIkM OO
OeCTBUTENbHO CHeNaJM MaCKMPOBKY CTPYKTYpP [HAHHBIX OoJiee
yI00HOI, XOTSI 9TO ¥ HE COBCEM HOBAasi 0COOEHHOCTb.

Ntak, Mbl He MoxeM pgarb ugee OO HM OZHOrO OYKa 3a
MHKAICYJISLMI0 M MOXKeM [IaTh JIUIIb I10JI-0YKa 3a HacjaegoBaHue. IToka
YyTO OOIIMIL CUeT He BIeYaT/ser.

Ho y Hac ecTb elje OgHO IOHSATHE.

Nonumopdpusm?

Bbiia JiM BO3MOKHOCTb peann30BaTh MOAMMOP(HOe IMOoBeAeHMe [0
rosiBiieHus s13b1kOB OO? KoHeuHO! B3risiHUTe Ha C/IeaYIIILYI0 IPOCTYI0
IporpamMmmy copy Ha s3bike C.

#include <stdio.h>



void copy() {
int c;
while ((c=getchar()) != EOF)
putchar(c);

}

OyHkuus getchar() umraer cumBoabl M3 STDIN. Ho kakoe
YCTPOMCTBO B I€MCTBUTEIBHOCTU CKPBITO 3a MMpPMOoit STDIN? OyHKuMS
putchar() 3amnuceiBaeT cCMMBOJIBI B ycTpoiicTBO STDOUT. Ho uTto ato
38 YCTPOMCTBO? ITU GYHKUUU SBIASIOTCS NOJAUMOPQPHBIMU — UX
roBefeHye 3aBUCUT OT TUIOB ycTpomcTB STDIN u STDOUT.

B HekoTopom cmbiciie STDIN 1 STDOUT moxoxkyu Ha uHTepdeiickl B
cue Java, Korga [jis KaxkKIoro yCTPOMCTBA MMeeTCs CBOSI peau3anus
3Tux uHTepdeiicoB. KoHeuHo, B mpumepe Imporpammbl Ha C Her
HUKaKuX MHTepdeiicoB, HO Kak Toraa BbI3oB getchar() mepemaeTcs
IopaiiBepy YCTPOIICTBA, KOTOPBIN (PaKTUIECKM UYUTAET CUMBOJI?

OTBeT Ha A3TOT BONPOC MPOCT: ornepaumoHHas cucremMa UNIX

TpebyeT, 4YTOOBI KaKOblii OpaiiBep YCTPOICTBA BBOMAA/BbIBOA

peanu3oBa/l MSITh CTAaHIAPTHBIX (1)YHKLU/II711—6: open, close, read,

write u seek. CUrHaTypbl 3TUX (PYHKIIMI1 JO/DKHBI COBITAAATh /151 BCEX
IpaiiBepOB.
Crpykrypa FILE umeer msiTh ykasaTeneit Ha GyHKIuM. B Halem

cJiydae OHa MOTJ1a Obl BBITJISIAETh Kak-To Tak: struct FILE {

void (*open)(char* name, int mode);

void (*close)();

int (*read)();

void (*write)(char);

void (*seek)(long index, int mode);

1



IpajiBep KOHCOJM ompenesnsieT 3T GYHKUMM UM MHULMAIU3UPYET
yKasaTeau Ha HUX B cTpykType FILE nmpumepHo Tak: #include "file.h"

void open(char* name, int mode) {/*...*/}
void close() {/*...*/};

int read() {int c;/*...*/ return c;}

void write(char ¢) {/*...*/}

void seek(long index, int mode) {/*...*/}

struct FILE console = {open, close, read, write,
seek}; Ecnn Tenepb npepnonoxmTb, 4Tto cumson STDIN
onpegeneH kak ykasateno FILE* w©n ccbinaeTrca Ha
CTPVYKTYPY console, TOrAda getchar() MOXHO
peann3oBaTb Kak-TO Tak: extern struct FILE* STDIN;

int getchar() {
return STDIN->read();

}

WNubpiMKu cnoBamMu, getchar() MOpoCTO BbI3bIBAeT (PYHKIMIO, HA
KOTOPVIO CChl/IaeTcCs yKazaresib read B CTpykType FILE, Ha KOTOpYIO, B
CBOI0 ouepenb, ccoitaeTcss STDIN.

DTOT MPOCTOJ TPIOK COCTaBJsieT OCHOBY monauMopdusma B OO. B
C++, HampuMep, KaXKaasi BUpTyasibHast PyHKIIMS B Kjacce MpeicTaBaeHa
yKaszaTejeM B Tabiuile BUPTyadbHBIX METOIOB vtable 1 Bce BbI30BbI
BUPTYaJbHbIX  (DYHKIMIA  BBIIMOJHSIOTCS  4yepe3 3Ty  TabauIy.
KOHCTPYKTOpPBI TPOM3BOAHBIX KJIAaCCOB IPOCTO WMHUIINAIUSUPYIOT
Tabauiry vtable oO6bekTa yKa3aTeassMu Ha CBOM Bepcuy QYHKIIUIA.

CyTp nonuMopdusMa 3aKjaouaeTcsi B IpUMeHeHUM yKa3saTeseil Ha
dyHkuuu. [TporpaMMMCTbI UCIIO/Ib30BAINM yKa3aTeau Ha QYHKUMMU IJIs
OOCTVKeHMSI MOAMMOP@HOro IOBeleHUsl ellle CO BpeMeH MOSIB/IeHMS



apxutekTypbl GoH HeiimaHa B KoHIle 1940-X romoB. IHBIMU CJIOBaMH,
napagurma OO He npyHecIa HUYero HOBOro.

BripoueM, 3TO He coBceM BepHO. IIycThb moauMMopdusM MOSIBUICS
pasbiie s3bIKOB OO, HO OHM cHenalyM ero HaMHOIO HaJekHee U
ynooHee.

[Ipobiema SIBHOTO MCIIOJb30BaHMSI yKaszarteyeil Ha GYHKUMUM IS
co3maHus IOJMMOP(GHOro TIOBedeHMsI B TOM, UTO YyKasaTeau Ha
dyHKUMM 10 CBoOeit mpupome omnacHbl. Takoe uX IIpPUMeHeHMe
OTOBapyMBaeTCs] MHOXKECTBOM COIJIallleHui. Bbl MOKHBI ITOMHUTH 00
3TUX COIJIAIeHUSIX M MHUIUAJIM3UPOBATh YyKa3aTeau. Bbl HOKHBI
IIOMHUTDH 00 3TUX COTJIAIIEHMSIX U BbI3bIBATh (DYHKLMU ITOCPEACTBOM
yKasatejei. Eciu Kakoif-TO mporpaMMucT 3a0ymeT O COrJallleHMsX,
BO3HUKIIYIO B pe3y/bTaTe OMIMOKY OyIeT YepTOBCKM TPYIHO OTHICKATh
" YCTPAHUTb.

d3pikm OO m1306aBAAIOT OT HEOOXOOMMOCTM IIOMHMUTb 00 3THUX
COTJIAIIEHUSX M, COOTBETCTBEHHO, YCTPAHSIOT OITACHOCTM, CBSI3aHHBIE C
stuM. Ilommepskka MmoauMopdusmMa Ha YpOBHE SI3bIKa [eJjlaeT €ro
MCIIOJIb30BaHME  TPUBMAJIBHO  IIPOCTBIM. JTO  OOCTOSITE/IBCTBO
OTKpBIBAET HOBBIE BO3MOKHOCTM, O KOTOPBIX IIporpaMmMucTtbl Ha C
MOIJIM TOJBbKO MeuTaTb. OTCI0OAa MOXHO 3akaoouyutb, 4to OO
HaK/IaJbIBaeT OrpaHMYEHMEe HAa KOCBEHHYIO Iepeaavy yIipaBieHusl.

CunbHble cTOpoHbl nonuMopdusma

Kakumu IMOJOXUTEIbHBIMM UepTamMu objagaeT rmoanmMopdusm? YToob
B IIOJIHOJ Mepe OIIEHUTb MX, PaCCMOTPUM HpUMeEpP NPOrpaMMbl COPY.
YTOo CIIyUYUTCS C MIPOrpaMmoi, ecjii CO34aTh HOBOE YCTPOICTBO BBOA/
BbIBOAA? JIOIyCTMM, MbI pelINIu MCII0Jb30BaTh MPOrpaMMy COpPY IJIST
KOIMPOBAHMSI MTAHHBIX M3 YCTPOMCTBA pPacClO3HABAaHMSI PYKOIIMCHOTO
TEKCTa B YCTPOMCTBO CMHTE3a PeUM: YTO HY>KHO U3MEHUTD B IIPOrpaMMe
Copy, YTOOBI OHA CMOTIJIa paboTaTh C HOBBIMM YCTPOIICTBAMMU?

CaMoe MHTepecHOe, YTO HUKAKMUX M3MeHeHUiII He Tpebyercs! B
OEeMCTBUTEIbHOCTM HaM He TIPULETCS [Oaxe IepeKOMIUINPOBaATh



rnporpammy copy. Ilouemy? IIoTOMY YTO MCXOIHBIVA KO ITPOTrPaMMbI
COpY He 3aBUCUT OT UCXOJHOTO KOJa JpaiBepoB BBOLA/BbIBOAA. [Ioka
opaiiBepbl peajiM3yIOT MSATb CTaHAAPTHBIX (YHKIIMIA, OMpeessieMbIX
crpyktypoin FILE, miporpamma cOpy CMOXeET C VYCIeXoM WUxX
UCII0/Ib30BaTh.

[Tpomie roOBOps, YCTPONCTBA BBOMA/BbIBOAA IIPEBPATUINCh B
TUIaTUHBI 11 IPOrPaMMBbI COPY.

[Touemy omnepauuoHHas cuctema UNIX mpeBpaTuiia yCTpPOCTBa
BBO/Ia/BbIBOMIA B ILIarMHbI? [loToMy uTO B KOHIle 1950-X romoB MbI
TIOHSIJIM, UTO HAaIlly MPOrpamMMbl He IOJIKHbI 3aBUCETh OT KOHKPETHBIX
ycrpoicTB. [louemy? IloTOMy 4YTO MBI YCIEJAM HamucaTb Maccy
IIpOrpamMmm, 3aBUCSIIUX OT YCTPOICTB, MIPEXKIe YeM CMOTJIU MTOHATh, UTO
B JEMCTBUTEJIbHOCTM MbI XOTeJM ObI, UYTOOBI 3TM IIPOTPAMMBI,
BBITIOJIHSISI CBOIO paboTy, MOTJ/IM ObI MCII0/Ib30BaTh Pa3HbIe YCTPOIICTBA.

Hanpumep, paHbllle YacTO IMCAIMCh MPOrpaMMbl, UKUTaBIINe

MCXOJHbIe MaHHble M3 IIaKeTa r[ep(bOKapTH U TIpoOMBaBIIME Ha

nepdopaTope HOBYIO CTONKy IlepdoKapT ¢ pesyabraTamu. Ilo3mHee
Hallli KJIMEHThl CTajM I[epeJaBaTh MCXOAHbIEe [aHHbIE He Ha
nepdoKaprax, a Ha MarHUTHBIX JIEHTaX. ITO ObLJIO HEYOOOHO, IIOTOMY
YTO IIPUXOIUIIOCH TIepernuchiBaTh OoJIbIIINIE (bparMeHTsI
TIepBOHAYAIbHBIX IMporpaMM. belio 661 HAMHOTO yoobHee, eciiu ObI Ta
Ke IporpaMma Morja paboraTh u ¢ mepdokapTaMy, U C MarHUTHOM
JICHTOJA.

JIJ1s1 TTIOAIep>KKM He3aBMUCUMOCTY OT YCTPOJICTB BBOAA/BbIBOAA OblIa
NpUAYMaHa apXUTEKTypa IUIarMHOB M peajn30BaHa MPAKTUUYECKNU BO
BCeX OIlepallOHHBIX cyucTeMax. Ho maske Iocjie 5TOro OOJIbIIMHCTBO
IIPOrPaMMMCTOB He JaBajiM PaCIPOCTpaHeHUs STOJ ujee B CBOUX
IporpaMMax, IOTOMY UTO MCIIOJIb30BaHME yKasaTejieili Ha (PYHKIUU
OBLIO OITACHO.

OOBeKTHO-OpMEeHTHPOBAHHAS ITapaJgurMa I03BOJIM/Ia UCII0JIb30BaTh
aApXUTEKTYPY IJIaTMHOB IIOBCEMECTHO.



MHBepcusa 3aBUCMMOCTHU

[IpencTtaBbTe, Ha YTO MOXOAWJIO MpPOrpaMMHOe obecreueHue [0
TIOSIBJIEHMSI HAJIEXXHOTO M YyAOOHOro MexaHmusma Imoaumopdusma. B
TUIIMYHOM J[epeBe BbI30BOB IJIaBHAsl (DYHKLMS BbI3bIBasia (DYHKIMU
BEpPXHEro YpPOBHSI, KOTOpbIe BbI3bIBaAM (YHKLMM CPeIHEro YpOBHS, B
CBOI0 Ouvepenb, BbI3bIBaBIIME (YHKUMM HIDKHEro ypoBHS. OOHAKoO B
TaKOM JIepeBe BbI3OBOB 3aBMCUMMOCTM MCXOIHOIO KOJla HEITPEKJIOHHO
cleoBa/iv 3a IOTOKOM yIipaBieHus (puc. 5.1).

3aBMCUMOCTH < MasHas MoTok
WMCXOAHOro Koga YNpaBneHna

[ ! 1

HL1 HL2 HL3

! ! ! v ! !

ML1 ML2

ML4 MLS ML6E
\L l ) i Y Y ¥ Y ¥ ¥
L1 LL2

b

ML3
L ¥ ¥ ¥
L LL3 LL4 LLS LLE LL7 LLE LLS LL10 LL11 LL12

Puc. 5.1. 3aBMCMMOCTM MCXOQHOMO KOAA CNeaytoT 33 NOTOKOM YNpaB/eHus

YToO6hI BBI3BATh OAHY M3 PYHKIMIT BEpXHEro YpOBHS, QYHKIMSI main
IOJIKHA COCAaTbCsl HA MOMYJIb, cofepsKaimii 3Ty QyHKiuio. B s3bike C
IJISE 3TOM LeNu WUCIoJib3yeTcsal aupektuBa #include. B Java —
MHCTPYKUMS import. B C# — MHCTpyKUMSA using. B eiCTBUTEIbLHOCTIU
100071 BBI3BIBAIOIIMIA KO ObLI BBIHYKIEH CCbUIATHCSI HAa MOJIYIIb,
CcoJiepsKalliyii BbI3bIBa€MbIii KO,

DT TpebOBaHMUSI TIPENOCTAB/SUIM apPXUTEKTOPY IIPOTrPaMMHOIO
obecrieueHMsI HECKOJILKO BapMaHTOB. [IOTOK yIpaBIeHMs OIIpeIeIsieTCs
TOBeJleHNeM CUCTEMbI, & 3aBUCUMOCTU UCXOTHOTO KOJia OMpee/sioTCs
5TUM IOTOKOM YIIpaBJIEHMUSI.

OpHako Korga B MIPY BKIOUMICS MoaMmopdusm, CTajio
BO3MOKHBIM HEUTO COBepIIIeHHO 1HOoe (puc. 5.2).
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Puc. 5.2. NHBepcus 3aBUCMMOCTH

Ha puc. 5.2 moaynb BepxHero ypoBHs1 HL1 Bei3biBaeT PyHKIMI0 F()
13 Momyasi cpegHero ypoBHs ML1. BbI30B mocpencTBoM MHTepdelica
SIBJISIETCS YJIOBKOW JIUIIb OJI UCXOGHOTO KOAa. Bo Bpems BBIIOTHEHUS
nHTepdericoB He cymecTByeT. Moaynb HL1 mpocto Bbi3biBaeT F()

BHYTPU ML118,

Ho oOpatuTe BHMMAaHME, UTO HalpaBJeHME 3aBUCUMMOCTM B
UCXOOHOM Koze (OTHOLIeHMe HacjaemoBaHus) wMexny ML1 wu
uHTepdeiicom I NOMEHSJIOCh Ha ITPOTUBOIMOJIOKHOE II0 OTHOILIEHUIO K
MOTOKY yIIpaBjaeHMs1. OTOT 3(PdeKT Ha3bIBAIOT UHBEpcueli 3asucumocmu

(dependency inversion), 1 OH MMeeT JajeKko MUAylIue MOCTAeACTBUS OJIs
aApXUTEKTOPOB IIPOTPaMMHOTO 0OecreuyeHus.

daxkT nogaepskku sa3pikamMy OO HaTeXXHOIo U yI0OHOro MexaHM3Ma
nojauMopdu3Ma 03HavaeT, YTo J00Y0 3a8UCUMOCMb UCX00H020 Koda, 20e
Obl OHA HU HAXOOUIACH, MOXHO UHBEPMUPOBAMD.

Terepb BepHEMCS K IepeBY BbI30BOB, 1M300pakeHHOMY Ha puc. 5.1,
M K MHOXECTBY 3aBUCUMMOCTEl B €ro MCXOOZHOM Koge. JIioOyio us
3aBMCHMMOCTEf B 9TOM MCXOJHOM KOZIe MOXKHO 0OpaTuTbh, M0OaBUB
MHTepderic.

[Ipy TakoM IOAXOAEe apXUTEKTOpbI, paboTapilye B CUCTEMAaX,
KOTOpbIe HaIlmMcaHbl Ha OOBEKTHO-OPMEHTUPOBAHHBIX  SI3BIKAX,
MOJyYaloT  abCoNMOMmHbIli  KOHMpPOJ»  HAI  HAIpaB/JIeHMEeM  BCex
3aBUCUMOCTEN B MCXOOHOM Koze. OHM He OrpaHMyeHbl TOJIbKO
HarnpaBjieHeM T[I0TOKa yrpasjieHusi. HeBaXHO, Kakoil MOIYJb



BbI3bIBA€T M KaKOM MOJIVYJIb  BbI3bIBA€TCsA, aAPXUTEKTOP MOXXET
omnpenejamnTb 3aBUCMMOCTDb B MICXOOHOM KOJI€ B JII060M HaIipaBJIEHUMN.

Kakasgs BO3MOXHOCTB! W 35Ty BO3MOXHOCTL OTKpbiBaer QOO.
CobcTBeHHO, 3TO Bce, uTo maeT OO, — 1O KpaiiHeii mMepe C TOYKMU
3peHUs1 APXUTEKTOPA.

Yro MOXHO cHenaTh, 00jagast 3TOM BO3MOXKHOCTHIO? MOXKHO,
Hamnpumep, mepeynopsioumTb 3aBUCUMOCTU B MCXOTHOM KOZe TakK, 4YTO
6a3a maHHBIX U II0Jb30BaTeNbcKuii MHTepdeiic (ITN) B Ballei cucreme
OymyT 3aBMCETh OT OM3HeC-TIpaBumi (puc. 5.3), a He HA0OOPOT.

Busin
nm IN—Y usiness | Database
Rules

Puc. 5.3. baza gaHHbIX M NONb30BaTENbCKUI HTEPdENC 3aBUCAT OT BU3HEC-NpaBun

JTo o3HauaeT, uTo IIM M 6asa JaHHBIX MOTYT ObITh IUIATMHAMM K
6usHec-nmpaBuaaM. To eCcTb B MCXOJHOM KOJie C peanmsanyeii OusHec-
IIpaBMUJI MOTYT OTCYTCTBOBATH JIF0ObIe CChUTKM Ha ITU mam 6a3y JaHHBIX.

Kak cnemcTBue, OusHec-mipaBuia, IIM u 6asy HJaHHBIX MOKHO
CKOMIIMJIMPOBaTb B TPM PpPa3HbIX KOMIIOHEHTA WIM eOUHUIIbI
pasBepThIBaHMS (Harmpumep, jar-daiinbl, 6uoamoreku DLL mam daiiis
Gem), uMewIIUX Te Xe 3aBUCUMOCTM, KaK B MCXOOHOM KoOJe.
KoMIoHeHT ¢ 6M3Hec-ITpaBmuiaMy He OymeT 3aBUCETh OT KOMIIOHEHTOB,
peanusytomux [T1 1 6a3y JaHHBIX.

Kak pe3ynbTar, IOSIB/ISIETCSI BO3MOXKHOCTb pa3eepmosléams OU3HeEC-
npasuna Hesasucumo ot IV u 6a3bl maHHbIX. M3menenus B IIM uan B
6ase JaHHBIX He JO/DKHBI OKa3bIBaTh HMKAKOI'O BIMSHMS Ha OuM3Hec-
npaBuiaa. TO eCTb KOMIIOHEHTHI MOKHO pPa3BepThiBaTh OTHEIbHO U
He3aBUCUMO.

[Ipomie roBOpsi, KOrma peanms3alys KOMIIOHEHTa W3MEHUTCS,
OOCTaTOYHO IIOBTOPHO pa3BEPHYTh TOJbKO 3TOT KOMIIOHEHT. JTO
He3a8UCUMOCMb pa3eepmbl8aHUS.



Eciu cucreMa COCTOUT M3 MOZYJ/el, KOTOpble MOXHO pa3BepPThIBATh
HE3aBMUCUMMO, MX MOXHO pa3pabaTbiBaTb HE3aBUCUMO, pPa3HbIMU
KOMaHAaMMu. ITO He3as8UucuUMoCmoy paspabdomxu.

3aknyeHue

Yro takoe OOQO? CylnecTByeT MHOIO B3IJISIIOB M OTBETOB HA 3TOT
BOITpocC. OHAKO 11 ITPOrpaMMHOTI0 apXUTeKTopa oTBeT oueBugeH: OO
naeT, TOCPeACTBOM IIOAJEpKKM Toaumopduama, abCOMIOTHBIN
KOHTPOJIb HaJ, BCEMM 3aBUCUMOCTSIMM B MCXOOHOM Kome. ITO
[O3BOJISIET aPXUTEKTOPY CO34aTh apPXUTEKTypPy CO CMEHHbIMU
MOIyJ/IsiIMU (TUIaTMHaMM), B KOTOpPOM MOIYJIM BepxXHEro ypOBHS He
3aBUCAT OT MOAYJ/el HUKHero ypoBHS. HM3KOypOBHEBble NeTaliu He
BBIXOJISIT 3@ paMKM MOJYJIei IJIarMHOB, KOTOPbIe MOXXHO pPa3BepPThIBATh
1 pa3pabaThiBaTh HE3aBUCMMO OT MOJIYJIei BepXHEro ypoBHSI.

12 Yto6bI MMETb BO3MOKHOCTb OIIPeIe/INTh pa3Mep 9K3eMIUIsIpa KaXIoro Kjiacca.
13 Hanmpumep, Smalltalk, Python, JavaScript, Lua u Ruby.

14 U He TOIBKO MpOrpaMMuCThl Ha C: OGOJIBIIMHCTBO SI3bIKOB TOV SII0XU ITO3BOJISIN
MaCKMPOBAaTh OAHU CTPYKTYPbI JAHHBIX MO, IPYTHUE.

15 U mpoposkaeT IPUMEHSIThCS.
16 B pasnbix Bepcussx UNIX TpeGoBaHMsI pa3Hbie; 3TO BCETO JUIIb IIpUMep.

17 Tlepdoxaptst IBM Hollerith umenu nmipuny 80 KomoHOK. S yBepeH, YTO MHOTHME 13 Bac
HMKOTIA Jaske He BUIENN UX, HO OHM IIMPOKO ObLIM pacpocTpaHeHsl B 1950-e, 1960-e u gaxke B
1970-e rompl.

18 XoTs 1 KocBeHHO.



6. OyHKUMOHaNbHOE NPOrpaMMMpoOBaHue

MHorue uaeu (QPyHKIMOHAJIBHOIO MPOrpaMMMPOBAHMS ITOSIBUIMCH
3aJ0JITO 10 ITOSIBJIEHMSI CAaMOTO IPOrpaMMMpPOBaHMs. JTa mapaaurma B
3HAQUUTE/JIbHOJ Mepe OCHOBaHA HA A-MCUMCIEHUM, U300peTeHHOM
Anon3o Yepuem B 1930-x rogax.



KBapgpatbl uenbix yucen

CyTh (YHKLIMOHAJbHOI'O MPOrpaMMMPOBAHMUSI MPOINE OOBSICHUTH HAa
npumepax. C 53TOi 11e/IbI0 UCCIeayeM pelleHre IIPOCTO 3aaum: BbIBOT,
KBaZpaTOB IepBbIX 25 11e/IbIX unces (To ecTb oT 0 10 24).

B s3bIKax, MOAOOHBIX Java, 3Ty 3aa4y MOKHO PEIINUTD TaK:

public class Squint {
public static void main(String args|[]) {
for (int i=0; i<25; i++)
System.out.println(i*i);

}
}

B Clojure, pyHKIIMOHQ/IbHOM $I3bIKE ¥ ITPOM3BOAHOM OT si3bIka Lisp,
aHAJIOTMYHYIO0 MPOTpaMMy MOKHO 3aIucaTh TaK:

(println (take 25 (map (fn [x] (* x x)) (range))))

DTOT KOJ, MOXeT I0Ka3aTbC HEMHOI'O CTPaHHBIM, €CIU Bbl He
3HakoMbl ¢ Lisp. Ilostomy £, € Bamero TIIO3BOJIEHUS, HEMHOIO
nepeo@opMIIIO eT0 U 106aBJlI0 HECKOIbKO KOMMEHTapueB.

(println ; BoiBEeCTU

(take 25 ; repBbie 25

(map (fn [x] (* X X)) ;__ KBagpaToB
(range)))) LenbiXx 4vmcen

CoBepllleHHO IOHSTHO, 4TO println, take, map u range — 3TO
dyHkuunu. B sg3biKe Lisp BbI30B QYHKIINMM TIPOU3BOAUTCS IIOMellleHeM
ee MMEHM B Kpyrjiable CKOOKu. Hampumep, (range) — 35TO BBI3OB
dyHK1UIMK range.

Boipaxkenne (fn [x] (¥ x x)) — B3TO aHOHMMHAS (QYHKUMS,



KOTOpasi, B CBOIO 0Uepe/ib, BbI3bIBaeT (QPYHKIINMIO YMHOXKEHMS U IIepeIaeT
eil IBe KOIMM BXOJHOIrO apryMeHTa. VIHbIMM CJIOBaMM, OHA BBIUMCIISIET
KBaZpaT 3aJaHHOTIO UMCIIa.

B3riisiHeM Ha 3Ty IporpaMmy ellle pa3, HauaB ¢ CaMOTO BHYTPeHHEero
BbI30Ba QYHKIIVMA:

e (YyHKIMS range BO3BpallaeT 0€CKOHEUHbIN CIMCOK IIeJIbIX YMCe,
HauuHag ¢ 0;

e DOTOT CHUCOK IiepenaeTcs GYHKUMM map, KOTOpas BbI3bIBAET
QHOHMMHYIO0 (QYHKIMIO [JIsI BBIYMCIEHMSI KBaapaTa KaskIoro
37IeMeHTa U IIPOU3BOAUT 6€CKOHEUHbIN CIIMCOK KBaJIpaTOB;

* CIIMCOK KBAaJpaToOB mepeaaeTcs QyHKUMMU take, KOTopas BO3BpalaeT
HOBBIN CIIMCOK, COJlepsKalllMii TOJbKO IIepBbIe 25 5/1IeMEHTOB,;

o GyHKIMSA println BBIBOOAUT 3TOT CaMblii CIIMCOK KBaJpaTOB MepPBbIX
25 1espIx umce.

Ecau Bac HaIyrajao yIOMMHAaHMe OeCKOHEUHBIX CIIMCKOB, He
BOJIHYITeCh. B IeiiCTBUTEILHOCTHM IIPOTpaMMa CO3[IaCT TOJIbKO IepBbie
25 371eMeHTOB 3TUX OGeCKOHEUHBIX CIIMCKOB. /IeJilo0 B TOM, YTO HOBBIE
371IeMeHTbl 0eCKOHEUHBIX CIIMCKOB He CO3Jal0TCs, IOKa IIporpaMmMa He
006pPaTUTCS K HUM.

EciM BCe BbIllIECKAa3aHHOE TMOKA3aJloCh BaM 3alyTaHHbBIM U
HEMOHSITHBIM, TOTJAA MOXeTe OTJOXUTb 3Ty KHUTY U IIPeKpacHO
MIPOBEeCTU BpeMms, u3ydas (yHKIMOHA/JbHOE MNpOrpaMMMUpOBaHNUE U
s13bIK Clojure. B 3T0ii KHUTe 51 He Oyoy paccMaTpMBaTh 3TU TE€MbI, TaK
KakK He 3TO SIBJISIETCSI MO€I 11e/IbI0.

Mos 1e/ib — I0Ka3aTh BaXKHelIee OTANYMe MeXIy MmporpaMmamu
Ha Clojure u Java. B mporpammMe Ha Java MCIIO/Ib3yeTCs M3MeHsieMasi
riepeMeHHas] — IepeMeHHas, COCTOSIHME KOTOPOM M3MEHSIeTCS B XOme
BBITIOJIHEHMS TIPOTrpaMMbl. DTO IIepeMeHHas 1 — rnepeMeHHas LyuKia. B
nporpamMme Ha Clojure, HanpoTuB, HET M3MeHSeMbIX IlepeMeHHbIX. B



Hel MPpUCYTCTBYIOT MHULIMAJIN3MPYEMbIE ITIEpEMEHHbIE, TAKNME KAaK X, HO
OHM HMKOT'Oda HE M3MEHIIOTCSI.

B pe3yjbTaTe Mbl IIpUIJIM K VYIUBUTEJIbHOMY YTBEPXIEHNIO:
InepeMeHHbIE B (I)YHKLU/IOHBJ'[I)HI)IX SI3bIKAX HE UBMEHAIOMCA.

HeusmeHaeMoOCTb U apXuTeKTypa

[TouemMy STOT aCIIeKT BajK€H C apXUTEKTYpPHOJ TOUku 3peHuUs? Ilouemy
apXUTEKTOpa JO/DKHA BOJHOBATh M3MEHUMBOCTh HepeMeHHbIX? OTBeT
Ha 9TOT BOIIPOC [IO HEJIENIOTO ITPOCT: BCE COCTOSIHMSI TOHKM (race
condition), B3aMMOOJIOKMPOBKM (deadlocks) i IIpOo6IeMbI
rapaijieJ;IbHOTO OGHOBJIEHUS 00yCIOBJIEHBI M3MEHSIEMOCTbBIO
nepeMeHHbIX. Eciu B IIporpaMMe HeT M3MeHSIEMBIX IIepeMeHHbBIX, OHa
HUKOTAA He OKa)KeTCS B COCTOSIHMM TOHKM M HUKOI[IA HE CTOJKHETCS C
nmpobsieMaMy  OOHOBPEMEHHOIO  M3MeHeHMus. B orcyrcTBuUe
M3MEHSIEMbBIX GJIOKMPOBOK IIPOrpaMMa He MOKET IIOMacTh B COCTOSIHME
B3aMMMOOJIOKMPOBKMN.

MHBIMM c7I0BaMM, BCe MPOOIeMbl, XapaKTepHbIe OIS IPWIOXKEHU C
KOHKYPUPYIOIIMMM BBIUMCIEHUSIMU, — C KOTOPBIMM HaM HPUXOIUTCS
CTAQJIKMBATbCSI, KOrjJa TpeOyeTcsl OpPraHM30BaTb MHOTOIIOTOYHOE
BBITIOJIHEHME U 3aJle/iCTBOBAThb  BBbIUMCIMUTEbHYI0O  MOIIHOCTb
HECKOJIbKMX IIPOLIeCCOPOB, MCYEe3al0T camMu coboii B OTCYTCTBUE
M3MEHSIEMbIX ITIepeMEeHHbIX.

Bbl, Kak apXMUTEKTOp, OOs3aHbl MHTEPECOBATHCS MPOOIEMaMU
KOHKYpeHLMM. Bbl  OO/KHBI  rapaHTUpPOBATb  HAAEXHOCTb U
YCTOMUYMBOCTh MPOEKTUPYEMBIX BaMM CUCTEM B MHOTOIIOTOYHOM U
MHOTOMPOLIECCOPHOM OKpyXKeHuM. M OomuMH M3 TJIaBHBIX BOIIPOCOB,
KOTOpBbIE BbI IOJIKHBI 3a71aTh cebe: TOCTVKMMA I HeM3MEeHSIeMOCTh Ha
IIpaKkTUKe?

OTBeT Ha 3TOT BOMNPOC TAaKOB: Ja, €C/IM Y BaC eCTh HeOrPaHMUEeHHbIN
00beM TMaMITM ¥ TIPOLIECCOP C HEOrPaHMUEHHOM CKOPOCTHIO
BBIUMCI€HUII. B OTCyTcTBME 3TUX OECKOHEUHBIX pPecypcoB OTBET
BBITJISIAUT HE TaK OJHO3HA4YHO. [la, HEM3MEHSIEeMOCTh AOCTIDKMMA, HO



IIpu o1ipeaeJIeHHbIX KOMIIpOMMCCax.
P&CCMOTpI/IM HEeKOTOpbIe N3 3TUX KOMITPOMMCCOB.

Ol'paHM‘-IEHMe U3MEeHAEMOCTHU

OIyuH 13 caMbIX OOIIMX KOMIIPOMMCCOB, HA KOTOPbIE MPUXOOUTCS UITU
pagy HEM3MEHSIEMOCTH, — JejleHMe IPUIOKEHUS WU CIIYy:KO BHYTpPU
NPpUIOKEHMST Ha M3MeHsieMble M Heu3MeHsSeMble KOMIIOHEHTHI.
HeusmeHsieMble KOMIIOHEHThI PeIalOT CBOM 3aJauM MUCKIIOUUTETHLHO
(GYHKIMOHAJNIBHBIM ~ CIIOCOO0OM, 0€3 MCIOJb30BaHUS M3MEHSIEMBbIX
repeMeHHbIX. OHM B3aMMOJIEMCTBYIOT C OAPYTUMMM KOMIIOHEHTAMM, He
SIBJIIIOIIVIMUCSL ~ YMCTO  (QYHKIMOHAJBHBIMM U JTOMYCKAIOIIMMMU
M3MEeHEeHMe COCTOSIHUM IepeMeHHbIX (pUc. 6.1).

3MeHsieMOe COCTOSIHME 3TUX APYIMX KOMIIOHEHTOB OTKPBITO BCEM
npo6jieMaM MHOTOIOTOYHOTO BbBIIIOJHEHMSI, ITO9TOMY [JISI 3allMAThI
M3MEHSIEMbIX II€EpeMEeHHBIX OT KOHKYPUPYIOIIMX OOHOBJEHUI U
COCTOSIHMSI TOHKM 4YacTO MCIIOJb3yeTcsl HeKOTopas pa3sHOBUIHOCTb
MpAaH3aKyuoHHOU namsimu.

TpaH3akLMOHHASI IaMSIThb MHTEpPHpeTHupyeT IlepeMeHHble B
OIlepaTMBHONI MaMITHM IIOJOOHO TOMYy, KaK 0asa JaHHBIX
MHTEpPIIpeTUpPyeT 3ammcyu Ha aucke. OHa 3aluIlaeT mepeMeHHbIe,
IIPMMEHSSI MeXaH3M TPaH3aKINiA C TIOBTOPEHMUSIMMN.

[IpocThIM MPMMEPOM MOTYT CIY>KUTb aToMbl B Clojure:

(def counter (atom ©0)) ; WHULUMANU3UPOBATbL CUYETYUK
Hyem
(swap! counter inc) ; ©es3onacHoO YyYBENUYUTDL

cyeTymMK counter.
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Puc. 6.1. lameHsdeMoe COCTOSHME M TPAaH3AKLUMOHHAs NamMaTb

B sToM (parmeHTe repemMeHHasi counter ornpepesseTcsi Kak aToM
(c momomplo QyHKIMUM atom). ATom B si3bike Clojure — 3TO ocobast
IiepeMeHHas, CIIOCOOHAsT M3MEHSITbCS TIPUM OuYeHb OTpaHUMYEHHBIX
YCJIOBUSIX, COOJIIOAEeHME KOTOPBIX TapaHTUpyeT QYHKLIMS swap ! .

@yHKIMSA swap!, IMoOKasaHHasi B IIpelbiAyileM (¢parMeHTe,
IIpMHMMAET [Ba AapryMeHTa: aToM, MOJJjieXalluid WU3MEeHEHUI0, U
QYHKIIMIO, BBIUMC/ISIONIYIO HOBOE 3HaUeHMe IJisl COXpaHeHUsI B aToMe. B
OIAaHHOM IIpUMepe aToOM counter MOJyYUT 3HauyeHMue, BbIUMCIIEHHOEe
dyHKiMelt inc, KoTopas MOpPOCTO YBeJIMUMBAeT CBOJ apryMeHT Ha
eVIHULLY.

OyHKIMS swap! peannsyeT TpaAULMOHHBIN AJITOPUTM CPABHUMb U
npuceoums. OHa UMTaeT 3HaUeHMe counter u mepengaeT ero QyHKIUU
inc. Korga inc BepHeT yIripaBJjieHNe, JOCTYII K IIepeMeHHOoi counter
OJIOKMpYeTCSI M ee 3HAaueHMe CpaBHMBAETCS CO 3HAUeHUEM,
rnepegaHHbIM B inc. Ecim OHM paBHbI, B counter 3amucCbiBaeTCs
3HaueHue, KOTOpoe BepHyaa GyHKUMS inc, u  OJOKMPOBKA
ocBobOOkmaeTcs. lHade OJIOKMPOBKA OCBOOOXKIAETCS ¥ IIOMNBITKA
IIOBTOPSIETCS.



MexaH13M aToMOB 3(P@eKTMBeH 51 IIPOCThIX NpuiaoxkeHuit. Ho, K
COXaJIeHMI0, OH He TrapaHTUpyeT abCOJNIIOTHYIO 3allUIIeHHOCTb OT
KOHKYPUPYIOIIMX OOHOBJIEHMIA U B3aMMOOJIOKMPOBOK, KOrga B UIPY
BCTYyIlaeT HeCKOJIbKO B3alMMO3aBUCUMBbIX M3MeHsSIEMbIX IIepeMeHHbIX. B
TaKUX CUTYyalMUsIX MPenIlouTUTe/IbHee MCIOIb30BaTh 0ojiee HaleXXHbIe
cpencTBa.

CyTb B TOM, YTO MPaBUJIbHO OPraHM30BaHHbIe TIPUIOKEHUS TODKHbI
OeJUTbCSI Ha KOMIIOHEHTBI, MMelollle U He MMelollye M3MeHseMbIX
repeMeHHbIX. Takoe pdejieHue o0OecIieunBaeTCs] MCIOJIb30BaHMEM
MOAXOOSIIMX OUCLIUIUIMH [J151 3alIUThl M3MeHsIeMbIX IIepeMeHHbIX.

Co CTOpPOHBI apXUTEKTOPOB OBLIIO ObI PAa3yMHO KaK MOXHO OOJIblile
KOJAa TIOMECTUTh B HeM3MeHsIeMble KOMIIOHEHTHI ¥ KaK MOJKHO MeHbIIIe
— B KOMIIOHEHTAI, IOITyCKalolIyie BO3MOKHOCTb M3MEHEHMSI.

Peructpaums cobbiTuit

[Ipobiema  OrpaHMUEHHOCTM OObeMa MNaMITM U KOHEYHOi
BBIUMC/INTEIbHOI MOITHOCTY IIPOIECCOPOB OYEHb OBICTPO TEPSIET CBOIO
aKTyaJIbHOCTh. B HacTosillee BpeMsi OOBIUHBIMM CTa/IM KOMITBIOTEPBI C
TIPOLIECCOPAMM, BBIIMOJHSIONIMMM MWIIXAPAbl MHCTPYKLNIA B CEKYHIY,
U yMelolye o0beM OINEPaTUMBHONM MaMSITU B HECKOJIbKO MWLIMAPIOB
6aiiToB. UeM Oosibllle TaMSITH, TEM ObICTpee pabOTaeT KOMIIBIOTEP U
Te€M MEeHbIIIe IOTPEOHOCTh B M3MEHSIEMOM COCTOSIHUMN.

Kak mpocToit mpumep, IIpeAcTaBbTe OAHKOBCKOE IIPUJIOXKEHME,
yIpaBjsiioliee cyeTamyu KiauMeHToB. OHO M3MeHsIeT cueTa, Koraa
BBITIOTHSIIOTCSI OIIepaIuy 3aUMCIeHUS UM CITMCAHUSI CPeICTB.

Terepb BOOOpasuTe, YTO BMECTO CYMM Ha CUE€TaX MbI COXpaHsSIEM
TOJMbKO MHGpopMaluio o6 omepauusx. Bcsakuii pas, Korma KTO-TO
TosKe/laeT y3HaTh Oa/laHC CBOEro CYeTa, Mbl IPOCTO BBIMOJHSIEM BCe
TpaH3aKILMM C COCTOSIHMEM cueTa OT MOMEHTAa ero OTKPbhITUS. DTa cxema
He TpeOyeT M3MeHsSIeMbIX ITepeMeHHbIX.

OueBMIHO, TaKOi MOAXOH KaxkeTcsl abcypaHbiM. C TeueHUeM
BpeMeHM KOJIMYEeCTBO TPaH3aKIMiI pacTeT U B KaKOM-TO MOMEHT 00beM



BBIUMCJIEHMII, HEOOXOAMMBIN JIJISI opede/ieHus O0ajaHca cuyeTa, CTaHeT
HeJOITyCTUMO OoJbIIMM. UTOOBI Takasi cxeMa MoOIJIa paboTaTh BCeria,
Mbl JOJ/DKHBI MMETh HEOIpaHMYEHHbIVI 00beM IMaMSITH U IIPOIEeccop C
6eCKOHEYHO BhICOKOI CKOPOCThIO BbIUMCIEHUIA.

Ho unHorma He TpebOyeTcsl, 4TOObI 3Ta cxema paboTrasa Bcerma.
MHorma y HAc OOCTATOYHO IAMSITU M BBIYMCIUTEIBHON MOIIHOCTH,
yTOOBI MOAOOHAsI cxeMa paboTajia B TeueHMe BpPEMEeHM BBIIIOJTHEHMS
TIPUIOKEHMSI.

JTa umaes IOJIOKeHa B OCHOBY TeXHOJIOTMU pezucmpayuul co0blmull

(event sourcing)ﬁ. Peructpaiust cobbiTuii (event sourcing) — 3TO
CTpaTerusi, COIJIACHO KOTOPOM COXPAHSAKTCS TpaH3aKUUKM, a He
cocrossumue. Korma TpebyeTcs IOAYUUTh COCTOSIHME, MbI IIPOCTO
IIpYMeHsIeM BCe TPaH3aKIMM C CaMOro Hayasia.

KoHeuHo, peannsysl MOJAOOHYIO CTpPaTermio, MOKHO MCII0/Ib30BaTh
KOMIIDOMMCCHBIE pellleHUsT Jisi 5KOHOMMM pecypcoB. Harmpumep,
BBIUMCJISITh ¥ COXPAHSITh COCTOSTHME KaXKAYI0 IOJHOYb. A 3aTeM, KOraa
roTpedyeTcs MOAYUUTh MHMOPMALIMIO O COCTOSIHMUM, BBIIIOJHUTD JIUIIb
TpaH3aKILMM, MMeBIII/e MeCTO Mocjie MOTyHOUN.

Ternepp IpencTaBbTe XpaHWIMIIE HAHHBIX, KOTOpPOE IIOTpPedyeTcs
11T IOAIEePSKKM TOV CXE€MBbI: OHO JOJIKHO OBITh 0-0-0UeHb O0/IbIINM. B
HaCToSsIIIee BpeMsl 00beMbl XPaHMUJIUII, JAHHBIX PACTYT TakK ObICTPO, UTO,
HaIpuMep, TPUUIMOH 0aiiTOB MbI y3Ke He cuMTaeM OOJIbIIMM 00beMOM
— TO eCTb HaM IIOHaJ00MUTCS HAMHOTO, HAMHOTO OOJIbIIIE.

Yro 0COO6EHHO Ba)KHO, HMKakas MHGpOpMalusl He yaaaseTcss u3
TAaKOr0 XpaHWIMUINA UM He u3MeHseTcsi. Kak ciemctBue, or Habopa

CRUD—or[elf)aI_U/H71m B IPWIOXKeHUSIX ocTalTcsa Toabko CR. Takke
OTCYTCTBME oOIlepaluii M3MEHEHUS U/WIN YIOaJeHUs C XPaHUIUILEM
ycTpaHsieT Jaio0bie Mpo6/ieMbl KOHKYPUPYIOIMX OOHOBIEHUIA.

Obnamast XpaHWJIMIIEM JOCTAaTOYHOTO OObemMa M JTOCTaTOYHOM
BBIUMCIUTEIbHOI MOIIHOCTBIO, MbI MOXXEM CeIaTh CBOU IIPUIOKEHMS
IIOJIHOCTbIO HeM3MeHSeMbIMM — U, KaK CIeICTBME, NOJHOCMbIO
(QYHKYUOHAIbHBIMU.



Ecau 3TO Bce ele KakeTcs BaM aOCYpAHBIM, BCIIOMHUTE, KakK
paboTaloT CUCTEMBI YIIPABAEHUS BEPCUSIMU UCXOIHOIO KOZA.

3aknyeHue

UTak:

o CTpyKTypHOe MpOrpaMMMpOBaHMe HaK/IaAblBaeT OrpaHMUeHMe Ha
MpSIMYI0 Tlepefavy yrpaBieHus.

e OOBEKTHO-OPMEHTMPOBAHHOE ITPOTPAaMMMpPOBAHME HAK/IAIbIBAET
orpaHMuYeHye Ha KOCBEHHYIO Ilepeiauy yIrpaBaeHMsl.

° CDYHKLU/IOH&III)HOQ IMporpaMMmnpoOoBaHyie HaAKJ/JIaAbIBA€T OI'PaHMNYEHNE
Ha IIprCBalMBaHUE.

Kaxpmasgs m3 5TUX Iapagurm 4UYTO-TO OTHMMAaeT Yy Hac. Kaxkmas
OrpaHMuYMBaeT MOOXOAbl K HAlMCAaHUIO MCXOOHOro Koma. Hu omHa He
I00aBJIsIET HOBBIX BO3MOXKHOCTEIA.

dakTMUecKy IMOCJegHME II0JIBEKA Mbl YUMIUCH TOMY, KAK He HAdo
dename.

Oco3HaB 3TO, Mbl [JO/KHbI MPU3HATH HENPUSTHBIA  (QaKT:
pa3paboTKa IIPOrPaMMHOrO obOecIieueHuss He SBJISIeTCsI ObICTPO
pa3BuBawlIlelicss nHayctpueii. IlpaBuaa OCTAlOTCS TeMU XKe, KaKUMM
oHM ObIM B 1946 romy, Korma AysiaH ThIOpMHI HaIMcaja IIepPBbIii KO,
KOTOPBI MOT BBIMOJHUTh 3JIEKTPOHHBIA KOMITbIOTEDP. VHCTPYMEHTHI
M3MEHMINCh, amnmnaparypa WM3MeHW/Iacb, HO CyTb IIPOTPaMMHOTO
obecrieueHMs OCTaIACh IIPEXKHEIA.

[IporpaMmMHOe obecrieyeHue — wmaTepuana Ojs1 KOMIIbIOTEPHBIX
IIPOTPaMM — COCTOMT M3 IOC/IeI0BaTeJIbHOCTEN, BbIOOpa, uTepanuii u
KOCcBeHHOCTHU. Hu OoJsibIlle HM MeHbIIIe.

19 Cniacub6o I'pery SIHTY, UTO OOBSICHUI MHE CYTb 3TOTO TTOHSTHS.

20 CRUD — ab66peBuaTypa, 0603HauaroIasi Habop OCHOBHBIX orepaliuii ¢ maHHbiMu: Create



(co3manne), Read (urenne), Update (m3ameHeHue) u Delete (ynanenue). — I[Ipumeu. nep.



lll. MpuHUMNBI AM3aiHa

Xopolias rmporpaMmMHas CucTeMa HauMHaeTcs ¢ unuctoro koga. C oqHomi
CTOPOHBI, €C/IM 3JaHNe CTPOUTD U3 MJIOXUX KUPINYEN, ero apxXuTeKkTypa
He uMeeT 60sbiIoro 3HaueHust. C Opyroit CTOPOHBI, IUIOXME KUPIIMUU
MOXHO IlepeMeliaTb C XOpomuMHu. VIMEHHO Ha 3TOM OCHOBaHBI
ripuHuuIiel SOLID.

[Ipuuinumnsel SOLID ompenensior, Kak oObeouHSITh QYHKUUU U
CTPYKTYPbl JAaHHBIX B KJIACChl M KAaK 3TU KJIACChl JOJDKHBI COUYETATHCS
OpyT ¢ apyroM. Mcriosib3oBaHue CI0Ba «KjaacC» HE O3HAyaeT, UTO 3TU
NPUHIIAIIBI TPUMEHMMBI TOJBKO K OOBEKTHO-OPMEHTUPOBAHHOMY
[IPpOrpaMMHOMY KOIy. B maHHOM cCjlyyae «KjaacC» O3Ha4yaeT JUIlIb
MHCTPYMEHT O00bemyHeHuss (QYHKIMIA M OaHHBIX B IPYyIIbl. JIrobas
IIporpaMMHasi CHMCTeMa MMeeT Takue oObenuHeHMs, KaK Obl OHM HU
Ha3bIBAJIMCh, <«KJacc» wiau Kak-To emle. IIpmHumuner  SOLID
MIPUMEHSIIOTCS K 9TUM 00beIMHEHNSIM.

[lenb MPUHLAIIOB — CO3[aTh IMPOTrpaMMHbIE CTPYKTYpPbl CpemgHero
YPOBHSI, KOTOpbIE:

e TEPIIMMbI K UBMEHEHUSAM;
¢ [TPOCTDBI U ITOHATHDBI,

e 00pa3yloT OCHOBY [ KOMIIOHEHTOB, KOTOpble  MOTYT
MICII0/Ib30BAThCSI BO MHOI'MX IIPOrPAMMHBIX CMCTEMAaX.

TepMuH «CpegHMII YpOBeHb» OTpaskaeT TOT GaKT, UTO ITHU
TIPUMHLMIIBI TIPUMEHSIOTCS TpOrpaMMMCTaMM Ha ypoBHe mogayieit. OHu
MIPMMEHSIIOTCS Ha YPOBHe, JiexKallleM HeIloCpeICTBEeHHO Hal YPOBHEM
MIPOTPAaMMHOTO KOJia, ¥ TIOMOTralT OIpedeisiTb MporpaMMHbIe
CTPYKTYPbI, MUCIIOJIb3yeMble B MOAYJ/ISIX ¥ KOMIIOHEHTax.

Kak 13 Xopoumux KuUpruueii MOXHO CIOXUTb HUKyIa He TOOAHYIO
CTEeHYy, TaK M3 XOpPOILIO IPOAYMaHHbIX KOMIIOHEHTOB CpedHero ypoBHS



MOXHO CO3[aTb HMKyZa He ToOHyl cucremy. [loaTomy cpasy Irocie
3HaKOMCTBa ¢ npuHumnaMmu SOLID Mbl mepeigeM K MX aHajoram B
MUpe KOMIIOHEHTOB, a 3aTeéM K BbICOKOYPOBHEBBIM IMIPUHIIMIIAM
CO3JaHMS apXUTEKTYP.

[Tpuuiumsl SOLID uMeT DoAryio ucTopuio. S Hauan cooupaTth X B
KoHIle 1980-x romoB, 0OCYKHasi MPUHLMIBLI ITPOEKTUPOBAHMS
MpOrpaMMHOI0 obecriedyeHuss ¢ Apyrumu Tonb3oBaTensmMyu USENET
(pa”HsIsT pasHOBUAHOCTb Facebook). Ha mpoTsskeHUMM MHOTUX JIeT
IIPUHLMAIIBI CMEI/IUCh U U3MeHsUIUChb. HekoTopselie mncuesann. pyrue
00beIMHSIINCH. A KaKyue-TO J00aB/ISIINCh. B OKOHUATeIbHOM BUIE OHU
obu copmynupoBanbl B Hauvase 2000-X romoB, XOTSI M B IPYroM
TOpsIiKe, YeM S IpeaCcTaBIIsI.

B 2004 romy wiu oOKojo TOro Maiikn @usepc MOpuciala MHe
3JIeKTPOHHOE  IMMCbMO, B  KOTOPOM  COOOIIMJI, UTO  eCju
IepeyrnopsgounTb MOM MPUHLMIBI, M3 UX IEPBbIX OYKB MOKHO

D21l

cocTaBuUTh 10BO SOLI — Tak NoIBUANCH NpuHLMIIbI SOLID.

[Tocnenymomiye IaBbl MOAPOOHEE OMMCHIBAIOT KaKAbIV IMPUHIIAII, a
I10KAa MTO3HAKOMbTECh C KPAaTKOI aHHOTAallMen:

e SRP: Single Responsibility Principle — mnpuHUMO eIuMHCTBEHHO
OTBETCTBEHHOCTM.

HenicTBuTe/IbHOE CeACcTBMe 3akoHa KoHBes: Jydinein SBJSIETCS
TaKasl CTPYKTypa IIPOrPaMMHOM CUCTeMbl, KOTOpasi GopMuUpyeTcs B
OCHOBHOM II0[, BJIMSIHMEM COLIMAJIbHOM CTPYKTYPbl OpraHu3aluu,
UCIIONBb3YIOEN 3Ty CUCTEMY, II03TOMY KaXXAbI/i TMPOrpaMMHbIN
MOJYJIb UM€eeT OLHY U TOJIbKO OJHY IIPUUYNHY [IJ1S USMEHEHMUS.

e OCP: Open-Closed Principle — nmpMHIMI OTKPBITOCTH/3aKPBITOCTM.
ATOT NpUHIINII ObLT chopmynpoBaH beprpanom Meitepom B 1980-x

rogax. CyTb ero CBOOUTCS K CJIeAYIOUIeMY: IIPOCTasl OIS M3MEHEHMS
cuCcTeMa [O/DKHA IIpeaycMaTpuBaTh IPOCTYI0O  BO3MOXKHOCTD



M3MEeHeHMs ee TIoBeJeHMs JobaBeHeM HOBOro, HO He M3MeHeHMEeM
CYILIECTBYIOIIErO KOAA.

e LSP: Liskov Substitution Principle — m#OpuHINUII TOACTaHOBKMU
Bap6apsi JIMCKOB.

Omnpenenenue noaTuiioB bapbapsr JInckos n3BectHo ¢ 1988 roma. B
OBYX CJIOBax, 3TOT IPUHIMI YyTBepPXAAeT, YTO MOJs CO3OaHUS
IIPOrpaMMHbBIX CUCTEM M3 B3aMMO3aMeHSIeMbIX 4acTell 3TU 4YacTu
OOJDKHBI  COOTBETCTBOBATb  KOHTPAKTy, KOTOPBI  IO3BOJISIET
3aMEHSITh 3TV YaCTU APYT APYTOM.

e ISP: Interface Segregation Principle — npuHINUI pa3geneHust
MHTepdeiicoB.

JTOT TIPUMHIMUII  IPU3bIBAET PaspabOTUMKOB  IIPOrPaMMHOIO
obecrmeueHMs m3beratb 3aBUCHMMOCTM OT BCEro, UTO He
MCIIOJIb3YEeTCH.

e DIP: Dependency Inversion Principle — npuHUMO WHBepCUn
3aBUCUMOCTH.

Konm, peanusyiomuii BbICOKOYPOBHEBYIO TOJUTHUKY, HE IOJDKEH
3aBMCETh OT KOJa, peaJu3yIoIero HU3KOYPOBHEBbIE ETaIN.
HampoTtus, geTann JOJKHBI 3aBYICETh OT HOJTUTUKMA.

OTY MPUHIIMUITLI JeTaJIbHO OIMCaHbl BO MHOKECTBe HY6]II/IK&LU/II712.

[Tocnemyiomiye TaaBbl OCBELIAIOT BIMSIHME 3STUX IPUHLMIIOB HAa
IIPOEKTUPOBAHME APXUTEKTYP, He IIOBTOPSISI ITIOAPOOHOE 0OCYKIeHMe U3
9TUX NOyOnuKaumii. ECiM BbI ellle He 3HAKOMBI C IlepPeuMCAeHHbIMU
MIpUHLIMIIAMM, 00CY>XXIeHus, clieIylolero gaaee, OyaeT HeOOCTaTOUHO,
yTOOBbI IMOHSTh MX BO BCeX IMOAPOOHOCTSIX, IIOITOMY SI PEKOMEHIYIO
00paTUTHCS K TOKYMEHTaM, ITIepeuCcIeHHbIM B CHOCKE.



21 B nanHOoM cityvae cyioBO «SOLID» MOKHO mepeBeCT| KakK «IIPOYHBI», «HaJeKHbBIN»,
«OCHOBaTeNbHbIN». — IIpumeu. nep.

22 Hanmmpumep, Agile Software Development, Principles, Patterns, and Practices, Robert C.
Martin, Prentice Hall, 2002 (Po6epm C. MapmuH. TubKkast pazpaboTrka rmporpamMmm Ha Java u C++:
TIPUHLMIIBI, TaTTePHbI U MeToAuKU. M.: Bunbsimc, 2017. — Ipumeu. nep.),
http://www.butunclebob.com/ArticleS.UncleBob.PrinciplesOfOod n
https://en.wikipedia.org/wiki/SOLID (object-oriented_design) (MOXXHO IIPOCTO BBITIOJIHUTD ITOUCK B
Google o cioBy «SOLID»).



http://www.butunclebob.com/ArticleS.UncleBob.PrinciplesOfOod
http://https://en.wikipedia.org/wiki/SOLID_(object-oriented_design

7. MpyUHUMN e AUHCTBEHHOM OTBETCTBEHHOCTH

I:
[

13 Bcex mnpuHuuinoB SOLID Haubosee TPygHO ITOHMMAEMbIM
SIBJISIETCSI  TIPUMHIMIT ~ €OMHCTBEHHOM  OTBeTCcTBeHHOCTM  (Single
Responsibility Principle, SRP). 3to, BeposiTHO, 00YCJI0B/IEHO BHIOOPOM
Ha3BaHMsI, HEJOCTATOYHO TOYHO COOTBETCTBYIOIIETO CyTU. YCJIBIIIAB
9TO Ha3BaHMe, MHOI'ME IIPOrpaMMMCThI pellaloT: OHO O3HAyaeT, UTo
KaXAbIii MOIYJIb TOJIKEH OTBEUATH 3a UTO-TO OJIHO.



Camoe MHTepecHOe, YTO TaKOi IIPUHIUII delicmeumenbHo
cyimectByer. OH I/1acUT: (yHKUUs OOJDKHA [AejiaTh UTO-TO OJHO U
TOJBKO OIHO. DTOT IMPMHLMIT Mbl MCII0JIb3yEM, KOTZa AeJUM OOJIbIlIye
GYHKLIMM Ha MeHbIIMe, TO eCTh Ha OoJjiee HM3KOM ypoBHe. Ho oH He
gaBiasercs opHuMM wu3 TnpuHuMnoB SOLID — 53TO0 He IIPUMHUMII
eIVHCTBEHHOM OTBETCTBEHHOCTMN.

TpaguiLMOHHO TIPUHILAIL e JVMHCTBEHHO OTBETCTBEHHOCTU
OIMCBIBAJICS TaK:

Modynb 0oneH uMems 00HY U MOJIbKO 00HY NPpUYUHY O/ USMEHEHUS.

[IporpaMMHOe obecrieyeHMe W3MEHSIETCS IJIS YIOBJIETBOPEHMUS
HY)KI, I10JIb30BaTe/Ieii UM 3aMHTepeCcOBAHHBbIX Juil. Iloab3oBaTenu wu
3aMHTepecoBaHHbIe JMIIA KaK pa3 U eCTb ma camas <«OpudmHa Ojs
M3MEHEeHUsI», O KOTOPOI TOBOPUT HpUHLMUN. DPaKTHUUECKM MPUHLIMII
MOKHO TrepedpasupoBaTh Tak:

Mooyne OosweH omeeyams 3a 00HO20 U MOJALKO 3a 00HO20
no/6308amesis Unu 3aUHMepPeco8aHHoe ulO0.

K coxanmeHuo, Cji0Ba «I10J1b30BaTE/Ib» U «3aMHTEPECOBAHHOE JIUI[O»
He COBCEM MpPaBUJIbHO UCIOJIb30BATh 3[1€Ch, IIOTOMY UTO OJHOT'O U TOT'O
K€ U3SMEHEHUS CUCTEMbI MOTYT KeJIaTh HECKOJIbKO M0JIb30BaTe/ein Uin
3aMMHTEepPeCOBaHHbIX JiUIl. bojiee TMpaBUIbHBIM BBIIJISSAUT IIOHSITUE
TPYIIIbI, COCTOSIIEN M3 OOHOTO WM HECKOJbKUX JIUIL, >KeJarolnx
OAaHHOTO M3MeHeHMs. Mbl OymeM HasbIBaThb TaKue TPYIIIbI akmopamu
(actor).

COOTBGTCTBEHHO, OKOHUYAaTeJ/IbHas BepCus IIpMHIONIIA e,IU/IHCTBEHHOVI
OTBE€TCTBEHHOCTM BbBITJIAOWUT TAK:

Mooy doneH omeedams 3a 00HO20 U MOJIbKO 3a 00H020 aKmopa.

Terneppb onpenennM, YTO 03HAUYAET CJIOBO «MOAY/b». CamMmoe IIpoCToe
omnpepeneHne — (aia ¢ MCXOIHBIM KOJIOM. B O0JIbIIMHCTBE C/Iy4yaeB 3TO
ompeesieHe MOXKHO THpUHSITh. OIHAKO HEKOTOpbIe SI3bIKM CpeJIbl
paspaboTKM He MCIOIb3YIOT MCXOAHbIe (aiibl I XpaHeHus Koma. B



TaKUX CJIy4asix MOOYJAb — 3TO IIPOCTO CBSI3HBIN HabOp (QYHKLMIT U
CTPYKTYP OaHHBIX.

COBO  «CBSI3HBIN» MOJApa3yMeBaeT MNPUHINUII eOVHCTBEHHOM
OTBETCTBEHHOCTU. CBSI3HOCTb — 3TO CUJIda, KOTOpas CBSI3bIBAeT KO/,
OTBETCTBEHHBIN 3a €MHCTBEHHOI'O aKTOpa.

[Toskasmyit, JIy4IIMii CIIOCOO MOHSTh CYTh STOTO MPUHLMIA —
UCCIeI0BaTh IPU3HAKM €r0 HapyIIeHUs.

MpusHak 1: HenpepHaMepeHHoOe Ay6AMpoOBaHMeE

Moiji mo6uMblii mpuMep — Kiaacc Employee u3 npuiaokeHUS
iaTexkHom Begomoctu. OH mMMeer Tpu MeTona: calculatePay(),
reportHours() u save() (puc. 7.1).

“s. [ Employee
CF A+ calculatePay
----- = + reportHours
_7| + save
0 5
CT

Puc. 7.1. Knacc Employee

DTOT KJacC HapyllaeT MPUHUMUI eIMHCTBEHHOJ OTBETCTBEHHOCTH,
IIOTOMY UTO TP €r0 MeTOa OTBEUaloT 3a TPU pa3HbIX aKTopa.

« Peanmusanusa metoga calculatePay() omnpenenseTcs: OyxrajaTepueii.

e Peanmusanus meroga reportHours() omnpenesnsieTcs U UCIIOIb3yeTCs
OTIeJIOM I10 paboTe C MepCOHaIOM.

e Peaymusanus metona save( ) orpenesnseTcs afMUHUCTpaTopaMu 6a3



IaHHBIX.

[ToMecTB MCXOOHBIN KOO 3TUX TpeX MEeTOAOB B OOIIMif KJacc
Employee, pa3spaboTumMky OO0BEeIVHWIM IepPeurcIeHHBIX aKTOpOB. B
pesy/bTaTe TaKOro 00beAVMHEHMUS NeViCTBUS COTPYIHMUKOB OyXTraaTepun
MOTYT 3aTPOHYTh YTO-TO, UTO TpPeOyeTCs COTPYAHMKAM OTHena II0
paborTe ¢ IIepCcoHaIoM.

Hanpumep, mnipeactaBbTe, uTOo ¢GyHKIMM calculatePay() wu
reportHours() WMCHOML3YIOT OOLIMIAT aJIrOPUTM pacueTa He
CBEpPXYPOUHBIX YacoB. IIpencTraBbTe TaKkKe, UTO Ppa3pabOTUYMKU,
cTapalolniyecsi He IyOJMpOBaThb KO, MOMECTUIM peanu3aluio 3TOTro
anroputma B GyHKIIMIO ¢ MMeHeM regularHours() (puc. 7.2).

calculatePay 1 l— reportHours

regularHours

Puc. 7.2. O6wuin anroputm

Terepp BOOOpasuTe, UYTO COTPYOHUKM OYXTaJITEepUU PEIINIU
HEMHOTO W3MEHUTb aJIrOPUTM pacyeTa He CBEepPXyYpPOUYHbIX YaCOB.
COTpyIHUKM OT[ea o paboTe ¢ MepcoHaaoM O0bUIM ObI ITPOTUB TAKOTO
U3MEHEeHUs, [IOTOMY 4YTO BBIUMCIIEHHOE BpeMS OHM MCIIONb3YIOT [JIs
OPYTUX LieJIe.

Pa3paboTunk, KOTOpPOMY OBLIO TOPYyYeHO BHECTU WU3MeHeHUe,
3amMeTua, 4YTto (QyHKUMsa regularHours() BbI3bIBAETCS METOOOM
calculatePay(), HO, K COXaJleHMIO, HEe 3aMeTuJ, YTO OHa TaKXke
BBI3BIBAeTCAd MeTogoM reportHours().

Pa3paboTunk BHec TpeOyemMble M3MEHEHMSI M  TIIATEIbHO

MIPOTeCTUpPOBaa pe3yiabTaT. COTPYOHUKU OyXTaJTepuu IIPOBEPUIN U
MOJATBEPIAMIN, UTO OOHOBIEHHAsST QYHKIIMS IeJICTBYET B COOTBETCTBUM C



X TIOXKeJaHMUSIMU, II0C/Ie Uero M3MeHeHHas Bepcusl CUCTeMbl Oblia
pasBepHYyTa.

PasymMeeTcsi, COTpYIHUKM OTAesia 1o paboTe ¢ ITIepcoOHAIOM He 3HaIU
O TIpOM3OIIeAIIeEM U  TPOAO/DKAIM  UCIIOJb30BaTb  OTYETHI,
reHepupyembie QyHKiMelt reportHours(), HO Temepb ComepsKallyie
HeIpaBubHbIe IM@PBI. B Kakoii-TO MOMEHT IIpobjieMa BCKpbLIACh, U
COTPYOHMKM OTHesia 1Mo paboTe C MepcoHAIOM pa3oM IT06JieqHENN OT
yKaca, IOTOMY UTO OLIMOOYHbIE JAaHHbIE OOOIIMCh UX OIOMKETY B
HECKOJIbKO MUJJIMOHOB J10/JIAPOB.

Bce MblI BuAeau HEUTO IMOJ00HOoe. DTU MPpo6aeMbl BO3SHMKAIOT M3-3a
TOr0, UTO MbI BBOAMM B pabOTy KO, OT KOTOPOTO 3aBUCST pasHbIe
akTopbl. [IpMHLUMIO  eOMHCTBEHHO)  OTBETCTBEHHOCTM  Tpebyer
pasaesnsaTh KO, OT KOTOPOTO 3aBUCSIT pa3Hbie aKTOPBI.

MpusHak 2: cnusaHus

CiugHusg — OObIUHOE [IeJi0 [AJjIS MCXOOHBIX (halijioB ¢ OOJIBbIINM
KOJIMYECTBOM pa3HbIX METOAOB. DTa CUTyalsi OCOOEHHO BepOSITHA,
€CJIM 5TU METO[bl OTBEUAIOT 3a pa3HbIX aKTOPOB.

Hampumep, mpencTtaBuM, YTO KOJUIEKTUB aIMMHUCTPATOPOB 6as3s
OAHHBIX peIIMJ BHECTM IIPOCTOE MCIpaBJeHMe B CXemMy TabauIIbl
Employee. IIpeacraBum Takxke, UTO COTPYAHMKM OTHeJa IO pabore C
IepCOHA/JIOM MoXeJaJM HeMHOro M3MeHUTb QopmaT OT4erTa,
BO3Bpaillaemoro GyHkiiuei reportHours().

JIBa pasHbIX pa3paboT4MKa, BO3MOKHO, M3 IBYX pa3HbIX KOMaHI,
U3BJIeKIu Kiacc Employee u3 perno3autopus M BHeCAM m3MeHeHus. K
COXAJIeHUI0, MX M3MEHeHMSI OKas3aJMCb HeCOBMeCTMMbIMU. B
pesyJbTaTe MOTPebOBaIOCh BBITIOJHUTD CIMSIHME.

1 mymaro, MHe He HY)XKHO pacCKasbIBaTh BaM, UTO BCSIKOE C/IMSTHIUE
CONPSDKEHO C HEKOTOPhIM puckoMm. CoBpeMeHHbIe MHCTPYMEHTBI
OOBOJbHO COBEpIIEHHbI, HO HMKAKOM WMHCTPYMEHT He CMOXKeT
IIPaBMJIbHO 00paboTaTh BCe BO3MOXKHbBIE BapMAHTHI CAUSHMS. B uTore
PJUCK eCThb BCerja.



B Hamem mnpumepe IMpoleaypa CAMSHUS TIOCTaBUIa II0H4, yaap
aIMMHMCTPATOPOB 0a3 MAHHBIX UM OTHEN II0 paboTe C IMEePCOHATIOM.
BriosiHe BO3MOXKHO, YTO PUCKY ITOABEPI/Iach TAKKe OyxXraaTepus.

Cy1iecTByeT MHOIO APYIMX IPU3HAKOB, KOTOpPble MbI MOIJIM ObI
paccMOTpeTb, HO BCe OHM CBOJSITCS K M3MEHEHMIO OJHOTO U TOTO 3Ke
MCXOJIHOTO KO/Ia Pa3HbIMM JIIOJbMMU I10 Pa3HbIM NPUUYMHAM.

M cHOBa, MCOpaBUTb 3Ty IIpobIeMy MOXHO, pasmeauB KO[I,
TpegHa3HAUEHHbIN A1 00CTY>KMBAHMSI pa3HbIX aKTOPOB.

PeweHus

CyliecTByeT MHOTO pellieHMit 3TO¥ Mpobiembl. Ho Kaxkmoe CBSI3aHO C
repemelleHeM (PYHKIMI B pa3Hble KIacChl.

Hamnbosiee oueBMIHBIM, MOXKAIYiA, SIBJISIETCSI pellleHle, CBSI3aHHOE C
OTIeleHeM JaHHbIX OT GyHKIMiA. Tpu Kiacca, Kak MOKa3aHO Ha puc.
7.3, WCIIONAb3YIOT o06OmMe paHHble EmployeeData — mpocTyio
CTPYKTYpy 6e3 meTomoB. KaxkmpIii KjIacC BK/IIOUAET TOJBKO MCXOIHBIN
KOJ, AJ1s1 KOHKPeTHOM QYHKIIMM. DTU TPU KjIacCca HUKAK He 3aBUCST IPYT
or npyra. To ecTb J/000e HempemgHaMepeHHOe IybjupoBaHMe
MUCKJIIOUEHO.

HemocTaTOK TakKoOro pelieHuss — pa3paboTuMK Temepb IOJIKEeH
Co3/laBaTh JK3eMIUISIPbl TpeX KIacCOB M CJIeAUTh 3a HUMM. ITa
npo6sieMa 4yacTo pelllaeTcs MpUMMeHeHMeM I1abjioHa MPOeKTUPOBAHMS
«@acany» (Facade), kak mokaszaHo Ha puc. 7.4.

Kinacc EmployeeFacade comepkuT oO4yeHb HEMHOIO Koda W

OTBeYaeT 3a CO3JaHMe 3K3eMIUISPOB TpPeX KIacCOB M JeJerupoBaHMe
BBI3OBOB METO/IOB.



PayCalculator

+ calculatePay

HourReporter

+ reportHours

Employee
Data

EmployeeSaver

+ saveEmployee

Puc. 7.3. Tpu knacca, He 3aB1CALLMX ApYr OT Apyra

] PayCalculator
Employee + calculatePay
Facade
HourReporter Employee
+ calculatePay > >
+ reportHours + reportHours Data
+ save EmployeeSaver

+ saveEmployee

Puc. 7.4. lLlabnoH «Dacao»

HekoTopble paspabOTUMKM IIPEOIIOUYMTAIOT AepskaTh Hambosee
Ba)kHbIe OM3HEC-TIpaBUIa KaK MOXKHO O/lMKe K JAHHBIM. ITO MOKHO

cgeiaTb, COXpaHMB Ba)XHble METOObI

HM3KOYPOBHEBbIX (PYHKIIMIL (pUC. 7.5).

B OPUTMHAJIBbHOM KJjacce
Employee, 1 3aremM uCOOIb30BaTh STOT Kiacc Kak Qacan s

Employee

HourReporter

- employeeData

+ reportHours

+ reportHours
+ save

+ calculatePay

EmployeeSaver

Puc. 7.5. Hanbonee BaxkHble MeTOAbl OCTAOTCA B OPUTMHANBLHOM Knacce Employee n ncnonb3yroTcs

+ saveEmployee

Kak acam Ans HU3KOYPOBHEBbIX QYHKLMI

BbI MOkeTe BO3pa3uTb ITPOTUB TAKOTO pelleHNrsa Ha TOM OCHOBAaHUMN,



YTO KaKObIii KJIaCcC COHEPKUT TOJAbKO OJHY GyHKUM0. OJHAKO B
peajbHOCTM TaKOe eIBa JIM BO3MOXKHO. KounmuecTBo (QYyHKIMIA,
HeOOXOOMMBIX IS pacyeTa 3apIuiaThl, CO3JaHMUSI OTYEeTa WU
coXpaHeHMs] JAaHHbBIX, HaBepHsSKa OymeT OoJibllle B JIIOOOM CiIydae.
Kakmplii M3 TaKMX KJIACCOB MOKET MMETb TakKsKe MHOIO Npu8amHsiX
METO/IOB.

KaskapIii Takoi Kjacc, coepsKalyii MogooHoe ceMelicTBO MeTOIOB,
obpasyeT CBOIO 006/1aCTh BUAMMOCTHM. BHe 3TO 006/1aCTV HUMKTO He 3HaeT
0 CYILIeCTBOBAHMM IPUBATHBIX YWIEHOB CEMENCTBaA.

3aknyeHue

[IpyHLMI edMHCTBEHHON oTBeTcTBeHHOCTM (Single Responsibility
Principle; SRP) kacaeTcsi QyHKLMIT U KJIacCOB, HO OH MPOSIB/SIETCS B
pasHbix ¢opmax Ha ele ABYX Oojiee BBICOKMX YpPOBHSIX. Ha ypoBHe
KOMIIOHEHTOB OH TIIpeBpallaeTcs B TPUHIUII COIIACOBAHHOTO
nsmeHenusi (Common Closure Principle; CCP), a Ha apxXUTeKTypHOM
ypoBHe — B NpuHLUII ocu u3MeHeHus: (Axis of Change), orBevaroniuii
3a CO3JaHMe apXUTEKTYpHBIX TpaHull. Bce 3TM uageu mMbl 06CYyaIuM B
MOC/AeAYIOIIMX T1aBax.



8. MpUHLUMUN OTKPLITOCTU/3aKPbLITOCTU

[IpuHuMn oTKpbITOCTH/3aKpbITOCTM (Open-Closed Principle; OCP)
6b11 chopmynupoBaH beprpanom Meitepom B 1988 rouy.ﬁ OH riaacur:

lpoepammHsbie cyujHocmu 00KHbI BbiIMb 0MKpbIiMel 019 paclupeHus u
3aKpbimebl 0151 U3MEHEHUS.



VHbIMM CJIOBAaMM, [OOMKHA MMETbCS BO3MOXXHOCTb PaCIIMPSITh
TIOBeIeHMe ITPOTPAMMHBIX CYIITHOCTEN 6e3 X M3MeHEeHMSI.

JTO ofHA U3 OCHOBHBIX IPUUNH, IIOUEMY MbI M3y4aeM apXUTEKTYPY
IporpaMMHOro obecreuenus. O4eBMUIHO, €C/IM IIPOCTOE pacIIMpeHye
TpeOOBaHMI BeIeT K 3HAUMTEJIbHBIM M3MEHEHMSIM B IIPOTPaMMHOM
obecrieueHMM, 3HAUYUT, APXUTEKTOPbI 3TOI IPOrpaMMHON CUCTEMBI
TIOTepPIIeIN COKPYIINUTE/IbHOE (h1acKo.

BOIBIIMHCTBO CTYJI€HTOB, MU3YYaroImnx IIPOEKTUPOBAHME
IIporpaMMHOro obecrmeuenmsi, nipusHaoT npuHiun OCP  kak
PYKOBOZCTBO IO MPOEKTMPOBAHUIO KJIACCOB U Mopnysei. Ho Ha ypoBHe
APXUTEKTYPHBIX KOMIIOHEHTOB STOT IIPUHIIUII IIpMOOpeTaeT elle
OO0JIBIITYI0 3HAUMMOCTb.

YBUOETh 3TO IIOMOXKET HpOCTOVI MbIC/IEHHBIN OKCIIEpUMEHT.

MbICNEHHbI 3KCNEPUMEHT

[IpencTtaBbTe, YTO y HAc ecThb (MHAHCOBast cBogka. Comepxkumoe
CTpaHUIIbI MIPOKPYUMBAETCSI, M OTpUIIATe/IbHbIEe 3HAUEHUS] BBIBOISTCS
KPACHBIM IIBETOM.

Terepp DOMYCTMM, UTO 3aMHTEpPECOBAHHbIE JMIIA IMOIPOCHIM HAC
NIpeACTaBUTh Ty Ke MHPOpPMALMIO B BUIE OTUETa, paclieyaTaHHOro Ha
yepHO-6eyiom 1puHTepe. OTUeT AO/KeH ObITh pa3’OouT Ha CTPaHMIIBI,
BKJIIOUYATh COOTBETCTBYIOIIME BEPXHMII M HIDKHUIA KOJIOHTUTYJIBI Ha
KaXOOM CTpaHMIle M KOJIOHKY MeTOK. OTpuilaTe/ibHble 3HAUYEHMUS
IOJIKHBI 3aK/II0UAThCSI B KPYTJIble CKOOKIA.

OueBUIHO, YTO [JI1 3TOr0 IMPUAETCS HaIMcaTb HOBBIM Koa. Ho kak
MHOTI'O CTapOro KOAa NPpUIETCSI U3MEHUTD?

B mnporpaMMHOM o0OecrHeuyeHuy C XOPOIIO IpopaboOTaHHOI
ApXUTEKTYPOJ TaKMUX M3MEHEHUI [O/DKHO ObITh OYeHb HeMHOro. B
yaease uxX BooOIe He JOIKHO ObITb.

Kak? IIpaBujibHO paspesisis CYIIHOCTM, KOTOpble M3MEHSIOTCS I10
pasHbIM MpUUYMHAM (IIPUHLMI €OMHCTBEHHOI OTBETCTBEHHOCTHU), U
3aTeM NpPaBUIbHO OPTaHM3Ysl 3aBUCMMOCTY MEXKIY STUMM CYITHOCTSIMU



(MPUHIIUII MHBEPCUM 3aBUCUMOCTE).

[IpyMeHsIST TIPUHIOUII €OUHCTBEHHOM OTBETCTBEHHOCTM, MOXXHO
MIpUIATU K TIOTOKY JAHHBIX, M300pakeHHOMY Ha puc. 8.1. Hekoropas
npoilegypa aHaJIu3upyeT (MHAHCOBbIE JaHHbIE U MIPOU3BOIUT JaHHbIE
IOJisI OTYeTa, KOTOpble 3aTeM (OpPMAaTUPYIOTCS ABYMS IIpolieaypamu
bopmupoBaHMS OTUETOB.

N Dopmupo-
Saer Sfﬁ--
orAHE AL

GuHaHcoBoii
AHAAU3 _\1

.

duHaHcoBobie —_— T

DaHHbIE AaHHble dAd
. puHaHcoBozo omyema

®opmupoBaHue
neyamHozo
om4ema

Puc. 8.1. Pe3yanaT NPpUMEHEHNA NPpUHLUMNA €OUHCTBEHHOM OTBETCTBEHHOCTH

Camoe Ba’kHOe, YTO HYKHO IIOHSAITb, — B JAHHOM IIpUMepe B
co3JaHMe OT4YeTa BOBJIEUEHBbI JBE OTHeJbHbIe OTBETCTBEHHOCTU:
BBIUMC/IEHME NAHHBIX [JII OTYeTa M IMpeACcTaB/IeHMe 3TUX JAaHHBIX B
dbopme Beb-0TUETA MJIM pACIIEUaTAHHOTO OTYETA.

CoenaB Takoe  pasjaejeHue, Mbl JO/DKHBI  OpPraHM30BaTh
3aBMCUMMOCTM B MCXOJHOM KOJe TaK, YTOObI M3MEHEHMSI B OIHON U3
OTBETCTBEHHOCTEA He BbI3bIBAJIM HEOOXOOMMOCTY W3MEHEHUII B
npyroit. Kpome Toro, HoBasi OpraHmu3aliusi [OO/DKHA TrapaHTUPOBAThb
BO3MOKHOCTD pacIIMpeHusi IToBeeHms 6e3 OTMeHbI M3MEHEHMIA.

JTOro MOKHO JOOMTHCS, BBIAEINB IIPOIIECChl B KJIACCHI, a K/IAaCcChl B
KOMIIOHEHTbI, OrpaHMYeHHble OBOMHBLIMM JIMHMUSIMMU Ha puc. 8.2.
KOMMOHEHT B JIeBOM BEPXHEM YIJTy HA 3TOM PUCYHKe — KOHmpoJiep. B
IIPaBOM BepxXHEM YIIy — UHmMepakmop, WIu hnocpeoHuk. B mpaBom
HIDKHEM VIJy — 0a3a daHHuix. HakoHell, B JIeBOM HMKHEM VIJIY
11300paskeHbl YeThIpe KOMIIOHEHTa — Npe3eHmamopsl U npedcmasieHusl.

Knaccel, oTMeueHHble cuMBojamMmu <I>, — B3To UHTepdeich;
OTMedeHHble cuUMBOjJaMu <DS> — 3TO CTpYKTypbl HaHHbIX (data



structures). IIpocTbie  CTpeJKM  COOTBETCTBYIOT  OTHOIIEHUSIM
UCNOJIb308AHUS. Crpenku C TPEYroJibHbIM HAaKOHEYHUKOM
COOTBETCTBYIOT OTHOIIIEHUSIM peanu3auuu Ui Haca1e008aHusl.

[lepBoe, Ha UTO cjaemyeT oOpaTUTh BHMMaHMUEe, — BCE 3aBUCUMOCTHU
orpeiesieHbl Ha YpPOBHE UCX00H020 Koda. CTpeyKa, HaIllpaBjeHHasl OT
Ki1acca A K kimaccy B, o3Havaer, UTO B MCXOJHOM KoOJIe Kjacca A
yIIOMIMHaeTcsl MM Kiacca B, HO B Kome Kitacca B He ymomMuHaeTcss umst
kinacca A. Tak, Ha puc. 8.2 gucreruep (PMHAHCOBBIX JAHHBIX 3HAET O
CyIIeCTBOBAaHMUM IIVII03a 4Yepe3 OTHOIIEeHMe peanu3ayuu, a I3
(bMHaHCOBBIX JAHHBIX HMUETO He 3HAeT O AucIieTyepe.

= Kontponnep WHTepakTop =)
——————<DS>
3anpoc
=>| dMHaHcoBOro
oryeTa
KoHTponnep e
(huHAHCOBOMO leHepartop ﬁ
oTHeTa <L > thuHaHcoBOMD
{pSaHaaquw 4 | 2T DUHAHCOBLIE
MHAHCOBOMO
oTyeTa l CYLHOCTH
——<I>
<I> —————————<DS> LWinwoa
MpeaeHTatop Boaepaulaembli PUHAHCOBBIX
PUHAHCOBOMD thHHAHCOBLIA LAHHBIX
oTYera oTyer A
|
K paHHbIA MevarTHbIi
— npeaentatrep — | [ npeaenTaTtop Easa
OKpaHHbIR MNeYaTHIR OaHHbLIX
npeaedtatop [ | npeaeHTaTOp |-—
& & Ancneriep DUHAHCOBAA
<DS> <DS> (pUHAHCOBLIX Ga3a AaHHbIX
Mogens Mogens AaHHBIX
aKpaHHoro ne4aTHoro
npencTasneHns npegcTaeneHus
I>— 1>
JKpaHHoe MevatHoe
npeacTasneHdne < npeacTaeneHe (<=
Beb-npeacras- POF-npeacrae-
nexue — neHue o
Beb-npeacrae- PDF-npepcrae-
nexue neHue

Puc. 8.2. BoigeneHne npoueccoB B KNaccCbl U BblaeNneHMe KnacCoB B KOMMNOHEHTbI

Taxske BaXKHO OTMETUTD, UTO Kakaasl IBOIHAs JIMHUS IIepeceKaeTcs
MosbKO 8 00HOM HanpasjeHuu. ITO O3HayaeT, YTO BCe OTHOUIEHMUS
KOMIIOHEHTOB  OJHOHAIIpaB/IeHHbI, KaK II0Ka3aHo Ha rpade



KOMITOHEHTOB (pUC. 8.3). DTU CTPEJIKM YKa3bIBAIOT HA KOMIIOHEHTHI,
KOTOPbI€ MbI CTPEMUMCS 3alIUTUTb OT U3MEHEHMUS.

[To3Bo/II0 cebe MOBTOPUTD €llle pas3: ecjiM KOMIIOHEHT A TpebyeTcs
3alIMTUTh OT M3MEHEeHMII B KOMIIOHEHTe B, KOMIOHeHT B moJiKeH
3aBMCETb OT KOMIIOHEHTa A.

HamM HY)XHO 3alUTUTh KOHMpoJJiep OT WU3MEHEeHUl B
npeseimamopax. Ham Hy>KHO 3allIUTUTb NPe3eHmMamopsl OT USMEHEHUN
B npedcmasneHusix. Ham HY>XHO 3alIMTUTh UHMEpPAaKmop OT U3MeHeHMit
B... 80 8C€X 0CMAJIbHbIX KOMNOHEHmMax.

MHTepakToOp HAXOAUTCSI B IIO3ULIMM, Jy4llle COOTBETCTBYIOIIEN
MIPUHIIAITY OTKPBITOCTH/3aKPbITOCTU. Mi3MeHeHMsI B 6a3e daHHbiX, U B
KOHmMpoJiepe, WIW B Npe3eHmamopax, Wi B npedcmasieHusix He
IOJIKHBI BAUSITh HA UHMEPAKMop.

KouTponnep WHTepakTop

¢hrHaHCOBOro (hMHAHCOBOTO
oTueTa |:;:| oT4eTa

JKpaHHBIN MevyaTHBIA duHaHcoBanA
npeseHTarop npeseHTaTop Daza gaHHbIX
Beb-npegcras- PDF-npepcTtae-
neHne nedune

Puc. 8.3. OTHOWEHUS KOMNOHEHTOB OHOHANPaBNEHHbI

[Touemy  unmepakmop  [OJDKEH MIPUOEPKUBATBCS  TaKOM
MIPUBUJIETMPOBAHHOM mo3uiun? [IoToMy 4YTO OH peanu3yeT OuU3HeC-
rnpaswia. MHmepakmop peanusyeT IIOJUTUKU BBICIIETO YPOBHS B



NpWwiokeHUnU. Bce Ipyrue KOMIIOHEHTBHI pellalT BTOPOCTeIleHHbIe
3agaun. MHmepakmop peliaeT caMylo IJIaBHYIO 3a71a4y.

HecMmOTpst HA TO UTO KOHMpoJiep SIBASETCSI He TaKMM Ba>KHbIM
KOMIIOHEHTOM, KaK UuHmepakmop, OH BakKHee npe3eHmamopos wu
npedcmasieHuli. A npesenmamopsl, XOTSI U MeHee BaKHble, UeM
KOHMpOJLiepsl, B CBOIO ouepeb, BaskHee npedcmasieHutl.

OOpaTuTe BHMMAaHMe, UTO B pe3y/bTaTe BBICTPAMBAETCSI MepapXusi
3allMThl, OCHOBAHHAS Ha MOHSITUM «YPOBHSI». IHMepakmopsl 3aHUMAaIOT
CaMblii BEepXHMII YpOBEHb, II09TOMY OHM [OJKHBI OBITb CAMBIMU
3alliMileHHbIMU. [IpedcmasnieHuss 3aHUMAIOT CaMblii HU3KUIT YPOBEHb,
[I03TOMY OHM HauMeHee 3alMileHbl. [IpeseHmamopsl HAXOOSATCS
YPOBHEM Bblllle npedcmaesieHuli, HO HUXKe KOHmMpoalepa Win
uUHmMepakmopa.

liMeHHO Tak paboTaeT MOPUHUMII OTKPBITOCTI/3aKPBITOCTY Ha
apXUTEKTYPHOM YpPOBHE. APXUTEKTOPbI pa3meisiioT (QYHKIMOHAIbHbIE
BO3MOXHOCTM, OIMpasiCb Ha TO, Kak, IIOYeMy M KOIJa MX MOKeT
IOTPeboBaThCSI M3MEHUTb, M 3aTeM OpPraHM3yIOT UX B Mepapxuio
KOMIIOHEHTOB. KOMMOHEeHTbI, HaxOoAsIluecss Ha BepPXHUX YPOBHSX B
TaKOl Mepapxuu, 3allMINAITCSI OT M3MeHeHMii B KOMIIOHEHTax Ha
HVKHUX YPOBHSIX.

YnpaBneHue HanpaBieHUEM

Ec/iy Bbl UCIIBITA/IM IIOK OT CX€MbI KJIaCCOB, HpEHCTaBHeHHOﬁ BbIlIIE,
B3IVIAHUTE Ha Hee eIle pas. OcHOBHas CJI0XXHOCTb B Heil 3aK/II0YAETCS B
H€O6XO,ZU/IMOCTI/I COPUEHTUPOBATDH 3aBUCMMOCTU MeXIY KOMIIOHEHTaMM
B ITPpAaBUJIbHbIX HAIIPpABJICHUX.

Hanpumep, wuHTtepdeiic mnuio3a (UHAHCOBBIX MTaHHBIX MEXOY
reHepaTopom (UHAHCOBOIO OTYeTa M [OMUcCIeTYepoM (PMHAHCOBBIX
OAaHHBIX [00aB/JIeH C IIeJbI0 O0paTUTh HampaBJjieHue 3aBUCUMOCTH,
KOTOpast MHaue Obu1a ObI HAITpaBjieHa M3 KOMIIOHEHTA UHmMepakmopa B
KOMIIOHEHT 0a3sl dauHbix. To ke OTHOCUTCS K MHTepdeiicy
npe3eHTaTopa (QMHAHCOBOrO OTYeTa U JOBYM MHTepdeiicam



npedcmasJieHutl.

CokpbiTe MHdopMauuu

MuTepdeiic 3akazunka GUHAHCOBOTO OTUeTa CIAYKUT NPYroil 1Heam —
3alIUTUTh KOHTPOJIIep PMHAHCOBOTO OTUETA OT HEOOXOAMMOCTH 3HATh
BHYTpPeHHME OCOOEHHOCTM UHMmepakmopd. B OTCYyTCTBME 3TOro
mnHTepdeiica KoHmpoJiiep MOAyUnaI Obl TPAH3UTUBHBIE 3aBUCUMOCTU OT
(O1MHAHCOBBIX CYITHOCTEJA.

TpaH3UTUBHBIE (IIepexOoAsinye) 3aBMCUMMOCTM HapyIIAlOT OOIIMIA
TIPUHLUII, COIJIACHO KOTOPOMY IIPOrpaMMHbIe CYIIHOCTU He IOJIKHBI
3aBUCEeTb OT TOrO, YTO OHM He MCIIOJb3YIOT HerocpencTBeHHO. Mbl
BHOBb BCTPETMMCS C 3TMUM IIPMHLMIIOM, KOrma OymeM o0OCyXIaTb
MIPUHIINUIIBI pa3geneHuss MHTepdeitcoB UM COBMECTHOrO ITOBTOPHOTO
ucronb3oBaHust (Common Reuse Principle; CRP).

[ToaTOoMy, Jaske MpM TOM, UTO BBICIINMIA IIPUOPUTET MMeEET 3alluTa
uHmepakmopa OT WU3MEeHEeHUiII B KOHMpoJiepe, Mbl TaKXKe IOJIKHbI
3aLIUTUTb KOHMpOJIep OT U3MEHEHUI B UHmMepakmope, CKpbIB AeTaan
peanusanum uHmepakmopad.

3aknyeHue
[IpMHLUMUIT OTKPBITOCTU/3aKPBITOCTU — OOHA U3 OBVWKYIIUX CUT B
apxurTekType cucreM. Ero 1ueanb — cpenarb CUCTEMYy JIETKO

pacmmpsieMoii M 00e30MacuTh ee OT BAMSHUSI M3MEHEeHUi. JTa Ieb
OOCTUTAETCAa AeJieHeM CUCTeMbl Ha KOMIIOHEHTBI U YIIOpAOdOYEeHMEM
X 3aBUCUMOCTEN B Mepapxuio, 3allMINAOIYI0 KOMIIOHEHTbl YPOBHEM
BbIIIIE OT M3MEHEeHM B KOMIIOHEHTax YPOBHEM HMXKE.

23 Bertrand Meyer. Object Oriented Software Construction, Prentice Hall, 1988, p. 23 (bepmpat

Meiiep. O6beKTHO-OPUEHTUPOBAHHOE KOHCTPYMPOBaHMe MPOrpaMMHBIX cucTeM. Pycckast
penakuusi, 2005. — Ipumeu. nep.).



9. NMpuHumn noacraHoBku bapb6apsbl Jluckos
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B 1988 romy Bapbapa JIMckoB Hamucaaa CJIeAyIOIIMe CTPOKU C
dhopMyIMPOBKOJ OnpeaeeHNns MOATUIIOB.

30ecb mpebyemcsi 4mo-mo 8pode Caedyruie2o0 c8olicmea NOOCMAHOBKU:
ecau 0ns Kax0ozo obvekma ol muna S cyuecmsyem makol 06bekm 02
muna T, ymo 0515 ecex npozpamMm P, onpedeneHHbix 8 mepmuHax T,
nosedeHue P He u3meHsemcsi npu nodcmaHoske o0l emecmo 02, mo S

q8/19emcs noomunom Tﬁ.
YToObI MOHSITh 3Ty MIEI0, U3BECTHYIO KaK IPUHIUI ITOJACTAaHOBKM

Bap6apsr JInckoB (Liskov Substitution Principle; LSP), paccmoTpum
HECKOJIbKO ITPMMEPOB.

PYKOBOACTBO no Ucnosib3oBaHUO HacieaoBaHUSA

IIpemcTaBbTe, UTO Yy HAC €CTh Kjaacc ¢ uMeHeM License, Kak MoKa3aHo



Ha puc. 9.1. ITOT Knacc uMmeetr Metof ¢ MMeHem calcFee( ), KOTOpbI
BbI3bIBaeTCsa IpuiaoxeHnemM Billing. CyluecTByeT aBa «MIOATUIIA»
knacca License: PersonallLicense u BusinessLicense. OHu
peaiM3yI0T pa3Hble aJITOPUTMbI pacueTa JULeH3MOHHbBIX OTUMCIEHNIA.

<I>—
Billing = License
+ calcFee()
Personal Business
License License

- users

Puc. 9.1. Knacc License 1 ero npon3BoaHble, COOTBETCTBYIOLWME NpuHUmny LSP

JTOT aM3aiiH COOTBETCTBYET IPUHIIUITY IIOJICTAHOBKM bBapbapbl
JICKOB, TIOTOMY UTO IOBeeHMue npuiokeHusa Billing He 3aBUCUT OT
MCIIOJIb30BAHMSI TOTO WMAM MHOro mnoxaTtuna. O6Ga moaTMUIIA MOTYT
CITY>KUTBb 3aMeHoM 1y Tuna License.

Mpo6nema KBappaT/NnpIMOYronbHUK

Knaccuyeckum  MpMMepoM  HapylleHMs MPUHLMUIIA [OCTaHOBKU
Bapbapbl JIMCKOB MOKET CIYXKUTb M3BECTHasl IpobsieMa KBaapart/
IIPSIMOYTOJIbHUK (puUc. 9.2).



User > Rectangle

+setH, +setW

Square

+ setSide

Puc. 9.2. N3BecTHag npobnema KBaapat/npsiMoyronbHUK

B 3ToM 1npumepe Knacc Square (MpencTaB/SOIIMIA KBaapar)
HeNpaBWJIbHO  OIlpelejeH KakK TIoaTun  Kimacca Rectangle
(mMpeaCcTaBSIIONIEr0 MPSIMOYTOJbHMK), IOTOMY YTO BBICOTY M IIMPUHY
MIPSIMOYTOJIbHMKA MOXHO M3MEHSITh He3aBUCUMO; a BbICOTY U IIUPUHY
KBaZpaTa MOXHO M3MEHATh TOJILKO BMecTe. IIOCKOJIBKY Kiacc User
roJjiaraeT, 4YTO B3aMMOJENCTBYeT C 3K3eMIuisipoMm Rectangle, ero
JIETKO MOXXHO BBECTM B 3a0JTy>KIeHMe, KaK TeMOHCTPUPYET CJIeAYIOIIii
KOZ:

Rectangle r =

r.setW(5);

r.setH(2);

assert(r.area() == 10);

Ecim Ha MeCcTo ... IOACTaBUTh KO, CO3HAIOIIVIA 35K3eMILISIP

Square, Torga nposepka assert morepnuT Heygadyy. ENMHCTBEHHDIN
CIIOCO0 MPOTUMBOCTOSITH TAKOMYy BUAY HapylieHui mnpuHiuna LSP —
no6aBuTh B Kjacc User mexaHu3M (Harpumep, MHCTpyKOuio if),
OTipedessiolINiA  CUTyalulo, KOrAa MPSIMOYTOJbHUK (aKTUUeCKu
SIBJIIETCS KBagpaTom. Tak Kak TioBegeHme User 3aBUCUT OT
UCIIO/Ib3YEMBIX TUIIOB, 3TU TUIIBI HE SBJSIOTCS 3aMeHsIeMbIMU
(COBMECTUMBIMM).



LSP u apxutekTtypa

Ha 3ape 00OBEKTHO-OPMEHTUPOBAHHONM peBOMIOLMM IpUHIINIT LSP
paccMaTpUBAJICSI KaK PYKOBOJICTBO MO MCIOJb30BaHUIO HAC/IeTOBAHMS,
KaK ObLIO MMOKAa3aHO B mpenpiayuiux paspgenax. Ho co Bpemenem LSP
ObT IIpeobpasoBaH B 0OoJsiee IIMPOKMUI IIPUHIIUIT ITPOEKTUPOBAHMS
IIPOrPaMMHOI0 ObecIieueHnsl, KOTOPbIii pacIIPOCTPAHSIETCS Takke Ha
MHTepdeichl 1 peaan3alun.

[logpasymeBaeMble MHTep@eiicbl MOTYT MMeTb MHOXeCTBO (OpM.
JTo MoryT ObITb uHTepdelickl B CTwie Java, peaansyeMble
HECKOJIbKMMM KjaaccaMu. Miu 3TO MOXKeT ObITh TpyIIila KIacCoB Ha
sa3bIKe Ruby, peanusyloniyx MeTOAbl C OAMHAKOBBIMM CUTHATYypaMMU.
WUnu 310 MOKeT ObITb HAbGOp Cay’kO, COOTBETCTBYIOIIMX OOIIEMY
nHtepdeiicy REST.

Bo Bcex 3TMX M MHOIMX APYIUX CUTyaUUSIX NPUMEHUM IPUHLAUIL
LSP, moTOMy 4UTO CYIIEeCTBYIOT II0JIb30BAaTeM, 3aBUCSILME OT YETKOTO
omnpeneneHNs MHTeP(ECoB U 3aMelaeMOCTH UX peann3aruii.

JIyummii crioco6 MOHSTH 3HaueHMe LSP ¢ apXUTEKTYpHOM TOUKU
3peHus1 — IMOCMOTPETb, UTO CIYUYUTCS C apXUTEKTYPOil CUCTEMBI IIPU
HapyIlIeHUN IIPUHILMIIA.

Mpumep HapyweHusa LSP

JomycTuM, UYTO Mbl  B3SUIMCb 3@  CO3[laHMEe  TIPUIOKEeHUS,
00beAVHSIIONIET0 HECKOIbKO CTYXKO, MpeloCTaBSIONINX YCIYTU TaKCH.
KineHTbI, KaK IMpearioaaraeTcs, 0yayT UCII0Ib30BaTh HAIl Be6-caiT MIJis
TOMCKa TOAXOMASIIEero TakCu, He3aBUCUMO OT MPUMHAIJIEKHOCTU K TO
UM MHOV KoMIlaHMM. Kak TOMbKO KJIMEHT MOATBepXKAaeT 3aKa3, Hallla
cucTeMa repejaeT ero BBIOpaHHOMY TaKcH, MCIo/b3yst REST-ciry:x0y.

Tenepp mnpenmnonoxkum, uto URI cIykObl SIBASIETCS YaCThbIO
nHpopMmaumy, xpaHsiueiics B 06asze [OaHHBIX BojauTeneil. BbiOpaB
BOJUTeE/IS, MOAXOOSsIIero AJisi KAueHTa, Haima cucreMma m3asaekaeT URI
13 3anucu ¢ MH@popmaliueit o BOOuTesle U UCIIOAb3yeT ee AJ1s Iiepeaaun
3aKa3a 3TOMY BOOUTEJIIO.



HomycTum, 4To IJis1 BoauTenss ¢ uMmeHeM Bob agpec URI oTtmpaBku
3aKa3a BBITJISIANUT TaK:

purplecab.com/driver/Bob

Hamra cucrema mob6aBut B KoHel 9Toro URI mHDopMaimio o 3akase u
nouuiet ero merogom PUT:

purplecab.com/driver/Bob
pickupAddress24 Maple St.
pickupTimel53
destinationORD

JTO SIBHO O3HAyaeT, YTO BCe CIYKObI OJIKHBI COOTBETCTBOBATH
obmemy wuHTepdeiicy REST. OHM  OOKHBI  €IMHOOOpPA3HO
uHTepnpetupoBatb  nojsd  pickupAddress, pickupTime wnu
destination.

Tenepb MpeArogOXMM, YTO KOMIAHMS Takcu Acme HaHsIa

HEeCKOJIbKO IIPOrPaMMMCTOB, KOTOpbIe 03HAaKOMUJIMCh co
crienuduKalyeir HegoCTaTOUHO BHMMAaTeNAbHO. OHUM COKpATUIM UMS
noinsg destination pgo dest. Kommanus Acme — KpyIiHeniias

KOMIIAaHMSI TaKCM B HallleM permMoHe, M ObIBINAs >KeHa Mpes3yuaeHTa
KOMITaHMM Acme BbIIJIa 3aMYK 3a IIpe3ueHTa Hallleil KOMIIaHUu, U...
B o611eM, BbI ITOHSUIM. YTO MOXET IIPOM30MITU C apXUTEKTYPOi1 HaIlleil
CUCTEMBI?

OueBUIHO, Mbl OOJ/DKHBI ObI MOOABUTb OCOOBIN Ciaydait. 3ampoc C

3aKa30M 151 JII0OOro BOAUTEISI U3 Acme IoJKeH Obl KOHCTPYUPOBAThCS
B COOTBETCTBUM C MHBIM HAaOOPOM IpaBuJI, YeM IJIsI BCEX OCTaIbHBbIX.

PeliTb  IIOCTaBJI€HHYK  3aZauyy IIpOlle BCEro MpPOCTbIM
nobaBjeHMeM MHCTPYKUMM 1if B MOIy/Ib, 3aHMMAIONINIACS TIePEeChIIKOM
3aKa30B:

if
(driver.getDispatchUri().startsWith("acme.com"))



KoHeuHO, HM OAVH apXUTEKTOP, SOPOXKAIINUIA CBOEN perryTalyein, He
TO3BO/IMJI ObI MOOABUTh TAaKyK KOHCTPYKIMIO B cucTemy. IlosiBieHue
CJI0Ba «acme» HeIoCpPeACTBEHHO B KOIEe CO0343aeT BO3MOXXHOCTh
TIOSIBJIEHMSI CAaMbIX Pa3HbIX HEIPUSITHOCTENM, He TOBOPS ke 0 Opelnn B
6e3011acCHOCTMN.

Hampumep, rpeacTtaBbTe, YTO KOMMOaHMUS Acme J001MIach 60bIIOrO
ycriexa, kKynmuia kommauuio Purple Taxi um o6benyHeHHAasT KOMITaHMS
pemmaa CMEHUTh MMS M afpec BeO-caiiTa M 00beAVHUTDH BCe CHCTEMbI
OPUTMHAJIbHBIX KOMITaHUI. IlosydyaeTcs, 4TO Telepb Mbl OJOJIKHBI
n00aBUTD ellle OJHY MHCTPYKUMIo 1f mis «purple»?

ApPXUTEKTOP MOJIKEH M30JMPOBATh CUCTEMY OT OIIMOOK, MOAOOHBIX
9TOV, U [O00aBUTb MOMYJb, VIIPABISIOIINMI CO3JaHMEeM KOMaH]I
IOCTaBKM 3aKa30B B COOTBETCTBUM C MapaMeTpamMM, YKa3aHHbIM [JIsl
URI B 6a3e gaHHBIX C HacTpolikaMyu. HacTpoiiky Moriv Obl BBITVISIIETH
KaK-TO TaK:

URI GopmaT KOMaHAbI
Acme.com  pickupAddress%spickupTime%s/dest/%s
pickupAddresskspickupTime%sdestination%

B pe3ynbTaTe apXMUTEKTOP BBIHY)XIEH T00aBUTh BaXKHbIN M CJIOKHBIA
MeXaHM3M WU3-3a Toro, uto uHTepdeiickl He Bcex REST-ciyk6
OKa3a/IMCb COBMECTUMBIMMU.

3aknwyeHue

[IpyuHuun mnoacTtaHoBKM bap6apsl  JIMCKOB MOXKET UM IOJDKEH
pacCIpoCTPaHsITBCSI OO YPOBHS apXUTEKTyphl. IIpocToe HapylieHue
COBMECTMMOCTM MOXKET BbI3BaTh 3arpsi3HeHMe apXUTEKTYPbl CUCTEMbI
3HAUUTEJIbHBIM KOJIMYECTBOM JOMOJHUTEbHBIX MEXaHU3MOB.

24 Barbara Liskov. Data Abstraction and Hierarchy, SIGPLAN Notices 23, 5 (May 1988).



10. MpuHumn paspeneHusa uHtepgencos

[IpoucxoxkmeHne Ha3BaHMS MNPUHLMIIA pasmeneHus UHTepdeicoB
(Interface Segregation Principle; ISP) HarnsimHO MIIIOCTpUPYET cxema

Ha puc. 10.1.
User1 User2 User3
Y
g OPS -

+0p1 +op2 +0p3

Puc. 10.1. MNpuHumMn pa3peneHuns nHtepdencos




B IaHHOV CUTyaly MMeeTCS] HEeCKOJIbKO KJIacCOB, ITOJIb3YIOIIMXCS
onepauusamu B kinacce OPS. Jomyctum, uto Userl ucmosib3yeT TOJIbKO
onepauuio opl, User2 — ToyibkKO op2 n User3 — TOJBKO Op3.

Ternepsb npencrasbTe, UTO OPS — 3TO K/Iacc, HANMCAHHBIN HAa TaKOM
s3bIKe, Kak Java. OueBUOHO, UTO B TAKOM CUTyallMM MCXOIHBIA KOZI
Userl HempemHaMepeHHO OymeT 3aBMUCETh OT Op2 M Op3, maxe Mpu
TOM, YTO OH He II0JIb3yeTCs MMM. IJTa 3aBUCUMOCTb O3HA4yaeT, UTO
M3MeHeHMsI B MCXOOHOM Kome meToma op2 B kiacce OPS moTpebyioT
TIOBTOPHOM KOMNOMISLUU U pa3BepTbiBaHMSA Kiacca Userl, HecMOTps
Ha TO YTO [JijISI HErO HMYEero He M3MeHUIO0Ch.

ATy mpobseMy MOXHO PeNIUTb pasiejleHureM orepaiuii 10
MHTepdeiicaM, Kak mokaszaHo Ha puc. 10.2.

User1 User2 User3

I>— Y <15 I>—
U10ps U20ps U30ps
+ op1 + 0p2 + op3

OPS

+0op1 +o0p2 +0p3

Puc. 10.2. Pa3geneHne onepauui

Ecau cHoOBa mpeAcTaBUTb, UTO 3TOT MHTepdeiic peann3oBaH Ha
sI3bIKE CO CTPOTMM KOHTPOJIEM TUIIOB, TAKOM Kak Java, MCXOOHbIN KOZI
Userl 6ymer 3aBucetb oT U1lOps m opl, Ho He oT OPS. To ecThb
nsmenennst B OPS, kotoprle He KacaioTcs Userl, He MOTpeOyIOT
TTOBTOPHOM KOMOUIASLMU U pa3BepTbiBaHus Userl.



MpuHumn paspeneHna nHTepdencos U A3bIK

O‘—IeBI/I,I[HO, UTO OMNMCAHMeE BbIlIe B 3HAUMTEJIbHOM CTEIIeHU 3aBUCUT OT
TUIMA SI3bIKA. $3BIKM CO CTATUYECKUMMU TUIIAMM, TadKMe KdakK ]ava,
BBIHY>KOAIOT  IIPpOIrpaMMMCTOB  CO34aBaTb O6’I)HB]'I€HI/ISI, KOTOpbIE
OOJDKHbI MMIIOPTUPOBATHCA MM IMOAKIOYATHBCA K MCXOJHOMY KOIOY
I10/1b30BaTeJIs1 KaK-TO MHaue. IMeHHO 3Tu MHCTPYKIOUUA ITIOAK/ITIOUEHHUA B
MCXOOHOM KOJe II0JIb30BaTeIsd CO30dI0T 3aBUCMMOCTU UM BbBIHYKIAIOT
BBITIOJIHATD ITIOBTOPHYIO KOMITWJIALIMIO M Pa3BEPTbIBAHUE.

B g3pIKax C AMHAMMUYECKOV Tumusaiuueit, Takux Kak Ruby wuan
Python, nomo6HbIe 00BSIBIEHMSI OTCYTCTBYIOT B MICXOTHOM KOJIe — OHU
OIpenesoTCI aBTOMATUYECKM BO Bpemsl BbINIOIHEeHUs. To ecThb B
UCXOOHOM  KOAEe  OTCYTCTBYIOT  3aBUCUMMOCTM,  BBIHYXKZAKOIINE
BBITIOJIHITDH IIOBTOPHYI0 KOMIOWJISILIUIO M pa3BepTbiBaHMeE. JTO IJIaBHAs
MIPUYMHA, TI0OYeMy CHUCTEeMbl Ha SI3bIKaxX C OMHAMMYECKONM Tunm3anmuen
IoJyvaloTcs: 6ojee TMOKMMM M C MEHBIIMM KOJUYECTBOM CTPOIMX
CBSI3€IA.

AToT (aKT BedeT HAaC K 3aKIIOUYEHMIO, YTO MPUHLUN pa3aeneHust
MHTePdEICOB SIBSIETCS MPO6IeMOIi SI3bIKa, a HE apXUTEKTYPBHI.

MpuHuun pasaeneHusa nHTepencoB U apxXuTeKTypa

EcM OTCTYNMTh Ha IIar Hasad M B3IVISHYTh Ha KOPEHHbIE MOTMBBHI,
CTOSIIIIVE 3a MPUHLMIIOM pa3feeHus MHTepdeiicoB, MOXKXHO 3aMEeTUTh
6osiee IIyOMHHBIE IIpOOJeMbl. B 00mieM ciyyae OITaCHO CO3[aBaTh
3aBMCUMOCTM OT MOXYJel, comepiKalux 00jbile, yeM TpebyeTcs. ITO
CIIpaBeIIMBO HE TOJbKO B OTHOIIEHMM 3aBUCUMOCTEN B MCXOJHOM
KOJle, KOTOpble MOTYT BBIHYKIATh BBIMIOJHATh 0€3 HeOoOXOOMMOCTU
IIOBTOPHYIO KOMITWJISILMIO U pas3sBepThiBaHME, HO TaKKe Ha 0Oojee
BBICOKOM YPOBHE — Ha YPOBHE apXUTEKTYPhI.

PaccmoTpum, HampuMmep, OEICTBUSI apXUTEKTOpa, pabOoTalolero
Hang cucreMoin S. OH TOXKesall BKIOYUTH B CUCTEMY HEKOTOPBIN
dpeiimBopk F. Temepb IpeacTaBbTe, UTO aBTOpPbl F cBsI3aiu ero c
TOIAeP>KKOM KOHKpeTHOV 6a3bl maHHbIX D. To ects S 3aBucur ot F,



KOTOpB&IN 3aBucUT OT D (puc. 10.3).

Cuctema S > PpermBopKF Ba3za paHHbIX D

W

Puc. 10.3. lNpobnemMHas apxutektypa

Tenepp mnpencraBbTe, 4To D BK/IIOUAaeT (QYHKIUM, KOTOpbIie He
MCHOMb3YIOTCS (PpeiiMBOpKOM F 1, COOTBETCTBEHHO, HE MUCIIOJIb3YIOTCS
cuctemoii S. UsmeHeHMsI B 3TUX PYHKUMSAX BHYTPU D MOTYT BBIHYIUTD
TIOBTOPHO pa3BepHYTh F 1, COOTBETCTBEHHO, MIOBTOPHO Pa3BEPHYTH S.
Xyske TOro, ommbka B OOHONM M3 TakuxX (QYHKIUI BHYTpM D MOKeT
CITPOBOIMPOBAThH MOsIBIeHNe OMNO0K B F 1 S.

3aknyeHue

3 BbIIIECKA3aHHOTO CJIeyeT BbIBO: 3aBUCUMOCTHU, HECYIue JIUIITHUI
Ipy3 HEHY)KHBbIX ¥ HEMCIIOJIb3yEMbIX OCOOEHHOCTEl, MOIYT CTaTh
IIPUUMHOM HEeOKUAAHHBIX ITPOOIEeM.

MbI pasBepHeM 3Ty MBIC/Ib ITOJpPoOHEee MpM 0OCYKAeHUM TTPUHITAIIA
coBMecCTHOro ucmoJjb3oBanusi (Common Reuse Principle; CRP) B riaBe
13 «CBSI3HOCTh KOMIIOHEHTOBY.



11. MNpuHUMN MHBEpPCUU 3aBUCUMOCTHU

[Tpuuuun nHBepcuu 3aBucumocty (Dependency Inversion Principle;
DIP) yTBepskmaeT, UTO Haubojee T'MOKMMM IIOyYalOTCSI CUCTEMbI, B
KOTOPBIX 3aBMCUMMOCTM B MCXOJHOM KOJ€e HaIlpaB/ieHbl Ha abCTpaKLuu,
a He Ha KOHKpEeTHbIe peann3alun.

B s13bIKax CO CTaTUMUYeCKOM CUCTEMOM TMIIOB, TaKMX Kak Java, 3TO
O3HauaeT, UYTO MHCTPYKUuUM use, import m include mO/KHBI
CChUIATBbCS TOJIBKO Ha MOAYAM C MCXOOHBIM KOAOM, COJepsKaliyM
nHTepdeiichl, abCTpaKTHble KJIacChl M  JOpyrMe  abCTpaKTHbIE
00bsBIeHMs. HMKakMxX 3aBUCUMOCTEN OT KOHKPETHBIX peann3ainuii He
IOJIKHO OBITb.

To ke MpaBWJIO OENCTBYET MOJis SI3bIKOB C IMHAMMUUYECKOM CUCTEMON
TUIIOB, TakMX KakK Ruby wunam Python. McxomHbiii Kom He OOKeH
3aBMCeTb OT MOJYJIeil C KOHKpeTHOM peanmsaumeint. OgHAKO B 3TUX
sI3bIKaX TpYyIHee OmpeneanTb, YTO TaKoe KOHKPETHBbIII MOIyjab. B
YaCTHOCTH, 9TO 11000 MOAY/ib, B KOTOPOM peaan30BaHbl BbI3bIBaeMbIe

byHKIUM.
OueBUOHO, YTO MOPUHATb 3Ty MUIEK 3a IPaBUIO IPAKTUYECKU



HEBO3MOXXHO, ITIOTOMY UTO IPOTPaMMHBbI€ CUCTEMBbI OOJDKHBI 3aBUCETH
OT MHOKeCTBa KOHKPEeTHbIX ocobeHHOcTeil. Hanpumep, String B Java
— 9TO KOHKPETHBIN KJIacC ¥ ero HeBO3MOXXHO C/IejaThb aOCTPaKTHBIM.
3aBUCUMMOCTM  MCXOOHOTO  KOJa  OT  KOHKPETHOr0  MOIYJs
java.lang.string HEBO3MOKHO 1 He HY>KHO 130€eraThb.

C mpyroii CTOpOHBI, Ki1acc String oueHb cTabuiaeH. MisMeHeHUsT B
3TOT KJIACcC BHOCSITCS KpalHe pegKO M >XeCTKO KOHTPOJUPYIOTCS.
[IporpaMmmucTaM ¥ apxXuTEKTOpaM He IIPUXOAUTCS OeCIOKOUTHCS O
YaCTbhIX U HeIIpeaCcKa3yeMbIX M3MeHeHMsIX B String.

[Io TMM NOpUYMHAM Mbl CKJIOHHBI MTHOPMPOBATH CTAOMJIbHBINA
dyHOaMeHT OIlepallMOHHOI CUCTeMbl U MAATPOPMBI, paccykmgasi O
MIPUHLIMIIE MHBEPCUM 3aBUCUMOCTU. Mbl TepnuM 5T KOHKpPEeTHbIe
3aBUCUMOCTHM, IIOTOMY YTO YBEpPEHHO MOKeM IIOJIOKUTbCS Ha UX
TTOCTOSIHCTBO.

MbI 1OJIJKHBI 136eraTh 3aBUCMMOCTH OT HEYCTOI'/JI‘—II/IBI)IX KOHKpPEeTHbIX
3JIEMEHTOB CHUCTeMbl. TO eCTb OT MO,I[YIIeI'/JI, KOTOpbIe ITPpOAO/DKaloT
dKTMBHO p83pa6aTbIBaTbC5{ n 1peTeprieBaroT 4aCTbie M3MEHEHN .

CrabunbHble abcTpakumum

Kaxkmoe m3MeHeHMe abCTPaKTHOTO MHTepdeiica BbI3bIBA€T M3MEHEHME
€ro KOHKpPEeTHOI peanusauum. M3aMeHeHMe KOHKPETHON peau3aliumu,
HaIlpOTUB, HE BCEr/Ja COIPOBOKIAETCS M3MEHEHUSIMM U Oaske OObIUHO
He TpeOyeT M3MEHEHMII B COOTBETCTBYIONIMX MHTepdeiicax. To ecTb
MHTepdelichl MeHee M3MeHUMBbI, UeM pean3aliin.

HeCcTBUTENBbHO, Xopoliye IVi3aiiHepbl " APXUTEKTOPHI
IIPOrPaMMHOI0 ObecreueHus] BCEMU CUJIaMM CTPEMSITCSI OrPaHUUUTD
M3MEHUYMBOCTb MHTep@deiicoB. OHM CTaparwTCs HaWTM Takue IIyTU
no0aBjeHMSI HOBBIX BO3MOXHOCTEl B peanmusaluy, KOTOpble He
MOTPeOYIOT M3MeHeHMsT MHTepdeiicoB. DTO OCHOBA ITPOEKTUPOBAHMS
IIPOTPAaMMHOTO ObecIieyeHusl.

Kak cilengcraue, CTaOMIbHBIMM Ha3bIBAIOTCSI TaKue dPXUTEKTYPLbI, B
KOTOpPbIX BMECTO 3aBUCUMOCTEN OT InepeMeHuUYMBbIX KOHKPETHbLIX



peanu3aluii UCIIOAb3YIOTCS 3aBMCUMOCTU OT CTAOMIbHBIX aOCTPAKTHBIX
MHTepdeiicoB. IDTO CAEICTBME CBOIUTCSI K HAOOpPY OUeHb IPOCTHIX
TIPaBUJI:

e He ccburaliTech Ha M3MEHYMBBIE KOHKpPETHBbIE€ KJacChl.
CcputajiTecb Ha  abcTpakTHble MHTepdeiichl. IOTO  IPaBUIO
IIPMMEHNMO BO BCeX SI3bIKaX, HE3aBMCUMMO OT YCTPOICTBA CUCTEMBI
TUMoB. OHO TaKXKe HAK/IaabIBaeT BaKHbIe OTPAHMYEHMS Ha CO3aHMe
00bEeKTOB U oOmpenesseT IpeuMMYIIeCTBEHHOe MCIO0J/Ib30BaHMe
maboHa «KA6cmpakmuas pabpuka».

e He wHacnenyiiTe w3MeHUMBBIE KOHKPETHBIE KJIacCbl. JTO
eCTeCTBEHHOe CJIefCTBMe U3 IpelbIayllero IpaBuiaa, HO OHO
OOCTOMHO OTAEe/JbHOr0 yrnoMuHaHusl. HaciemoBaHue B SI3bIKaxX CO
CTAaTUYECKOM CUCTEMO TUIIOB SIBJISIETCS CAMBIM CTPOTUM U KeCTKUM
BUJOM OTHOIIEHMI B MCXOOHOM KOZe; C/ief0BaTelbHO, ero cjienyer
MCIIOIb30BaTh € OOJIbILON OCTOPOKHOCTBIO. Hac/iemoBaHMe B sI3bIKaxX
C OUMHAMMUYECKOM CUCTEeMO}M TUIIOB BJieYeT MeHblllee KOJIUYeCTBO
nmpobjsieM, HO BCe ellle OCTAaeTCs 3aBUCUMMOCTbIO, I[103TOMY
OOTIOJIHUTEIbHAS MPeIOCTOPOKHOCTh HUKOTA He TIOMelllaerT.

e He mnepeomnpenensiiite KOHKpeTHble (QyHKuMM. KOHKpeTHbIe
GYHKIMM 4YacToO TPeOYIOT 3aBMUCUMMOCTEI B MCXOJHOM KOJIe.
[lepeomnipenensii Takue QYHKUMM, Bbl He YCTpaHseTe 3TU
3aBUCUMOCTU — (paKTUUIECKM Bbl Hacnedyeme uX. [Ijis1 yrpaBaeHUs
MOJOOHBIMM  3aBUCHMMOCTSIMM  HYKHO  cHenaTh  (YHKIMIO
abCTPaKTHOM M CO3[1aTh HECKOJIBKO ee peajn3aluii.

e Hukorzma He ccbliaiiTech Ha MMEeHa KOHKPETHBIX M M3MEHUYMBBIX
CYLIIHOCTEI. B IeICTBUTEIbHOCTH 9TO BCEro JINIIb
nepedpasupoBaHHas Gopma caMOTo IMPUHILMIIA.

Pabpuku

YTo6bl COOMIOCTM BCe 3TU IIpaBMja, HEOOXOOMMO IIPeayCcMOTpPETh



0COOBIN CIIOCOO CO3maHMSI M3MEHUMBBIX O0OBEKTOB. DTO OOBSICHSETCS
TeM, UTO IIPaKTUUECKM BO BCEX SI3bIKAX CO3JaHMe 0O0BEeKTOB CBSI3aHO C
obpa3oBaHMEM 3aBUCUMOCTEli HA YpPOBHE MCXOJHOTO KOZa OT
KOHKPETHBIX OIpeieIeHi1 3TUX 00beKTOB.

B 6OJIBIIMHCTBE OOBEKTHO-OPUEHTUPOBAHHBIX SI3BIKOB, TAKMX KaK
Java, msa yrpaBjeHMs ITOOOOHBIMM HeXXeIaTeIbHbIMU 3aBUCUMOCTSIMU
MOJKHO MCITOJIb30BaTh MIA0JIOH «A6cmpakmmas pabpuka».

PucyHok 11.1 pgemMoHCTpupyeT, KakK paboTaeT TakKasi cxeMa.
[Tpunoxxkenne Application wucnosb3yeT KOHKPETHYIO pean3aluio
ConcreteImpl uepe3 uHTepdeiic Service. OgHAKO OPUTOKEHUIO
TpebyeTcsl KaKMM-TO 00pa30M CO3/1aBaTh 3k3eMIuIsIpbl ConcreteImpl.
Yrobbl pemmTh 3Ty 3amauyy Oe3 o00pa3oBaHMSI 3aBUCUMOCTU OT
Concretelmpl Ha ypoBHe MCXOOHOTO KOJa, IPUIOKEHVE BbI3bIBAET
MeTtond makeSvc uHTepdeiica pabpuku ServiceFactory. 3ToT MmeTop,
peasim3oBaH B Kiacce ServiceFactoryImpl, Hacrenyroem
ServiceFactory. oTa peanusanus co3maer 9K3eMILJISIP
ConcreteImpl u Bo3BpallaeT ero Kak 3K3eMIUIIp WuHTepdeiica
Service.

—<I>
Application > Service
Fi o §
K
Y <>
Service Eog Concrete
Factory Impl
+ makeSvc
Service <<cozpaeT>>
Factory Impl
+ makeSvc




Puc. 11.1. Ncnonb3oBaHue wabnoHa «AbcTpakTHag pabpuka» Ang ynpaBneHWs 3aBUCUMOCTIMMU

M3Bunucrass nuHus Ha puc. 11.1 obo3HauaeT apXUTEKTYPHYIO
rpanuily. OHa OTHesieT abCTPaKIMIO OT KOHKPETHO peanu3amnuu. Bece
3aBMCUMOCTM B MCXOOHOM KOJie IepeceKaroT 3Ty TpaHUIly B OTHOM
HaIlpaBJIEHUM — B CTOPOHY aOCTpaKIIUA.

3Bunucrasgs JAMHUS [OeJIUT CUCTeMy Ha JBa KOMIIOHEHTa:
aGCTPaKTHBIN ¥ KOHKPETHBI. AGCTPAKTHBI/ KOMIIOHEHT COAEPKUT BCE
BBICOKOYPOBHEBBIE  OM3HeC-MpaBuia IPWIOKeHUsI. KOHKpeTHBI
KOMITOHEHT COAEPKUT OeTal peaausanum 3TuX npaBul.

OOpaTuTe BHMMaHME, UTO IIOTOK VIIpaBJeHUSI IlepeceKaer
M3BWINCTYIO JIMHMIO B HampaBjieHMUM, OOpaTHOM HaITpaBIeHMIO
3aBMCUMOCTEN B MCXOOHOM Koje. 3aBUCUMOCTM C/IeOyIOT B
HarpaBJIeHVY, TIPOTUBOIIOJIOKHOM HAIIPaBJIE€HUIO TOTOKA YIIpaBJIeHUS
— MMEHHO O03TOMY IIPUHIIMII [TOJIYUYMJI Ha3BaHMe TIPUHIIMIIA MHBEPCUU
3aBUCUMOCTMU.

KOHKpETHbIe KOMNOHEHTbI

KonkpetHsiii KoMIoHeHT ConcretelImpl Ha pwuc. 11.1 wnumeert
eIVHCTBEHHYIO 3aBUCUMOCTb, TO €CTh OH HapylaeT npuHuumn DIP. 3to
HOpMa/IbHO. IIOJIHOCTBIO YCTPAHUTH JIIOObIe HapyLIeHMSI IIPUHIIMIIA
MHBEPCUM 3aBUCUMOCTU HEBO3MOKHO, HO UX MOXHO COCpPeIOTOUYUTh B
Y3KOM Kpyre KOHKPETHBbIX KOMIIOHEHTOB U U30JMPOBATh OT OCTAJIbHOM
CUCTEMBI.

BOJBIIMHCTBO cucTeM OyaeT cofepykaThb XOTSI Obl OOMH TaKOiA
KOHKPETHbBI/I KOMIIOHEHT — 4YacTO C MMeHeM main, MOTOMY UTO

BK/II0UaeT (QYHKIINIO mainZ3. B cxeMe, M300paxkeHHO Ha puc. 11.1,
DYHKIIMS main MorJja ObI CO3[1aBaThb 9K3eMILISIP
ServiceFactoryImpl u coxpaHSTb CChIJIKY HA HEro B IVIOOA/JIbHOI
rnepeMeHHo Tuna ServiceFactory. baarogaps aTomy npuioxkeHue
Application cMOXeT  MCIIOJb30BaTh  [AHHYIO  IJIOOAJbHYIO
TiepeMeHHYIO0 IJ1s obpaiieHus K pabpuxke.



3aknyeHue

[To mepe mpoaBMKeHUS BIiepen, M 3HAKOMCTBA C BbICOKOYPOBHEBBIMMU
ApXUTEKTYPHBIMM IIPUHIIMIIAMM Mbl CHOBA M CHOBa OymeM
CTQJIKMBATbCSI C TIPUMHIIMIIOM MHBepcum 3aBucumocteiti. OH Oymer
CaMbIM 3aMeTHbIM OpPraHM3alMOHHBIM MPUHLUIIOM B  HAIIUX
apXUTEKTYPHbIX Auarpammax. M3asunnucras auHusg Ha puc. 11.1 vacto
OoymeT 0003HAUaTh apXUTEKTYPHbIE TPAHMUIIbI B IOCAEOYIOIINMX IIaBaXx.
3aBUCUMOCTM OYOyT IlepeceKaTh 3Ty M3BWIMCTYIO JMHUIO B OOHOM
HaIlpaBJIEeHU!, B CTOPOHY 60siee aOCTPAKTHBIX CYITHOCTE, i 9TO CTAHET
IOJI1 HaC HOBBIM IPaBMJIIOM, KOTOpOe Mbl OyIdeM Ha3bIBaTb NpPasuiom
3asucumocmeti.

25 To ecTb PyHKIMIO, KOTOpAs BbI3bIBAETCS OIEePAIMOHHOM CUCTEMOV B MOMEHT 3arycKa
TIPUJIOKEHUS.



IV. MpuHUMNbI OpraHu3auMm KOMNOHEHTOB

[TpuHuumel SOLID onpenensioT, KaK BbIK/IaAbIBATh KUPIIMUYAMM CTEHBI,
obpasyrole KOMHATbhl, a MPUHIUIIBI OpPraHM3aLMy KOMIIOHEHTOB —
KakK pasMellaTb KOMHAaTbl B 3JaHMSIX. bojbliive mOporpaMMHbIE
CUCTEeMbI, IIOAOOHO OOJBIIMM 3IAHUSIM, CTPOSITCS M3 MEHbIINX
KOMITOHEHTOB.

B vactu IV MbI MO3HAKOMMMCS C IIPOrPaMMHBIMM KOMITOHEHTAMMU,
y3HaeM, M3 KaKuUX 3JIEMEHTOB OHM COCTOSIT M KaK KOHCTPYUPOBATH
CUCTEeMbI U3 HUX.



12. KoMnoHeHTbI

KOMIOHEeHThI — 3TO eguHUIBI pa3BepThbiBaHUs. OHU IIPeCTaBIISIOT
Ha/MeHbllIKe CYLIHOCTU, KOTOpPble MOXHO pa3BepThiBaThb B COCTaBe
cucteMbl. B Java — 3T0 jar-daiinel. B Ruby — gem-daiinbl. B .Net —
ouobnuorekun DLL. B KoMOuaupymommx s3bIKaX — KOMIIJIEKCHI



OBOMYHBIX (aitioB. B MHTEpHpeTUPYIOMIMUX SI3bIKAX — KOMILIEKCHI
daitmoB ¢ MCXOOHBIM KOJOM. Bo Bcex s3bIkax — 3j7ieMeHTapHas
eIMHUIIA pa3BepPThIBaHMSI.

KoMMOHEHTbI MOTYT OOBEeIVHSITHCS B ONVH BbIMOJHSIEMbIN Gaii,
coOupaThCsl B OOMH apxuB, Harmpumep daia .war, Ui pa3BepTbIBaThCS
HEe3aBUCUMO, KaK OTHe/IbHble IUIarMHbI, 3arpykaeMble OMHAMUYECKU,
Takue Kak ¢aiiibl .jar, .dlLl win .exe. Ho He3aBucuMMO OT criocoba
pa3BepThIBAHMS, IIPABUJIbHO CIIPOEKTMPOBAHHbIE KOMIIOHEHTHI BCerna
COXpPaHSIT  BO3MOXHOCTb  HE3aBUCMMOTO  pa3BepTBIBAHUS U,
COOTBETCTBEHHO, MOTYT pa3pabaThiBaThCsl HE3aBUCUMO.

Kpatkaa ucropuss KOMNOHEHTOB

Ha 3ape pa3paboTky MPOTrpaMMHOr0 obecrieyeHus] MPOTPaMMMUCTBI
camMy OIpefdesisyiM OpraHM3alMI0 IMaMsITM B CBOMX MOporpamMmMax. B
MepBbIX CTPOKAX KOJAa 4YacTO IPUCYTCTBOBaJa MHCTPYKLMS Origin,
OOBSIB/ISIBILIASI HAUAJIbHBIN afpec B HaMSITU JIJISI 3arPy3KM IPOrPaMMObI.

B3rissHuTe He C/IeOyIoILyl0 IPoCTyio Iporpammy ajsg PDP-8. Ona
cocTouT U3 noarporpammbl ¢ umeHeM GETSTR, kotopas nmpuHMMaeT
BBOJ, C KJIaBMATyphbl B BUIE CTPOKM M cOXpaHsieT ero B 6ydep. B Heii
TaKKe MMeeTCs KOPOTKMUII MOIYJIbHBIN TecT AJjist mpoBepku GETSTR.

%200
TLS

START, CLA
TAD BUFR
JMS GETSTR
CLA
TAD BUFR
JMS PUTSTR
JMP START



BUFR, 3000

GETSTR, 0
DCA PTR
NXTCH, KSF
JMP -1
KRB
DCA I PTR
TAD I PTR
AND K177
ISZ PTR
TAD MCR
SZA
JMP NXTCH

K177, 177
MCR, -15

OOpaTuTe BHMMaHMe Ha KOMaHIy *200 B Hauase mporpammbl. OHa
COO00IIaeT KOMIIMJISITOPY, UTO CreHepupOBaHHBIII MM Kom Oyder
3arpykaTtbCsd B IaMsITbh, HaumHasg C anpeca 200g (B BOCbMEpPUUYHOM

cucTeMe CUMCIIeHMS).

Takoit  croco6  MOpOrpaMMMPOBAHMUSI  UYKA  COBPEMEHHBIM
nporpammuctamM. OHM peJIKo 3aAyMbIBAIOTCSI, B KaKyl0 00/1aCTb MaMSITU
OymeT 3arpyskatbcs Iporpamma. Ho JaBHbIM-IaBHO 3TO ObLIO OTHUM U3
IIePBbIX pelleHNit, KOTOpble MPOrPAaMMMCT IOJIKeH ObLI IPUHSIThL. B Ty
TIOpY IPOrpaMMbl ObLIM HerepeMelaeMbIMN.

Kak oCyIecTB/IsSICS JOCTYH K OMO/JIMOTeUHbIM (QYHKLVSIM B T€ THU?
OTO WUIIOCTPUPYET MpeAbiayiiuii rpumep. [IporpaMMIMUCTbI BKIIOYAIN
MCXOOHBIN KoM 6MOJMOTEK B CBOM ITPOTPAMMbl ¥ KOMITMIMPOBAIN UX

KaK OJHO uenoe%. bubnamnoTexku XpaHWINUCh B MCXOOHOM KOJe, a He B



IIBOMYHOM.

[Ipo6sieMa TakOro MOAXOAA B Ty 3MOXy COCTOSUIA B TOM, UTO
YCTPO¥CTBA ObUIM MeAJIEHHBIMM, a IMaMSITh CTOMJIA JOPOrO, ¥ MO3TOMY
ee 00beM ObUT orpaHmueH. KommmisitopaM Tpe6GOBaaoCh BBIMOTHUTD
HECKOJIbKO TIPOXOIOB IO MCXOOZHOMY KOAY, HO IIaMSTH OBLIO
HeIOCTATOYHO, 4YTOObI YMECTUTb B Heil BeCb MCXOOHBIN Kom. Kak
CJIeACTBUE, KOMIIWJISTOPY IIPUXOOMIOCh HECKOJIbKO pPa3 UUTaTh
MICXOIHBIN KOJI, CITO/Ib3YS MeIJIEHHbIE YCTPOICTBA.

OTo TpebOBajI0 MHOI'O BpeMeHM, 1 yeM OoJiblle Oblia 6MOIMOTEKA,
TeM J0JIbllie paboTas KOMIMIITOP. KoM 60JIbIION TPOrPaMMObI
MOTJIa JJIUThCS YaCaMM.

YTOoObI COKPATUTh BpeMsI KOMIIMJISIINM, TIPOTrPAMMMUCTBI OTOEISIN
VICXOOHBIM Kon, OMOJMOTeK OT NpuiokeHui. KoMmmnaupoBanu 3Tu
O0MOMMOTEKM OTHEAbHO M 3arpykajyu TOTOBBIN IBOMYHBINA KOHA B
U3BECTHBINI agpec — Hampumep, 20008. OHM co3pmaBanu TaGAULLY

CMMBOJIOB IJII OMOMMOTEKM U KOMIIMJIMPOBAJIIM €€ CO CBOUM
MPUKIATHBIM KomoM. Korga MM TpeboBasoch 3allyCTUTh IIPUJIOKEHNE,

OHM 3arpykajiu ABOMUYHBIN KO[I 6I/I6JII/IOTeKI/[2—7, a 3aTeM 3arpysxkaam

npunoxkenue. [TamsTh 6blJIa OpraHM30BaHa, Kak MoKasaHo Ha puc. 12.1.
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Puc. 12.1. OpraHusauus namMsaTu Ha 3ape NporpaMMUpPOBaHUS

Taxkoit rnmpuem mpekpacHo paboTai, roka mpuioxkeHue yMeliaaoch B



o6beMm Mexny aapecamu 0000g u 1777g. Ho ecin pasmep IpUIosKeHUS

OKasbIBaJICSI  OOJIbIIE  OTBEAEHHOTO  aJpecHOTO  IPOCTPAHCTBA,
IIPOrPaMMMCTY IIPUXOAMIOCH pa3dyuBaTh MPOrpaMMy Ha JIBa CEIMEHTa,
pacmosiaraBIIMxcst 10 06euM CTOPOHAM CerMeHTa ¢ 6MOIMOTeKO (puc.
12.2).
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Puc. 12.2. [ileneHne npunoxeHus Ha ABa CErMeHTa

OuyeBMAHO, YTO TAaK He MOIJIO IIPOAOJIKATHCS BeuHO. Jl06aBisis
HOBbIe (PYHKILNM B 6MOJIMOTEKY, IIPOrPAMMMUCTDI BBIXOAMIN 32 TPAHULIbI
0o0bemMa, OTBEOEHHOTO [Jisi Hee, M ObUIM BBIHYKIEHbI BBIAE/ISITh
IOOIIOJIHUTEIbHbIN CerMeHT (B 3TOM IIpMMepe HauMHAIOIMIACS ¢ agpeca
7000g). Takoe ¢QparmeHTMpOBaHME TpOrpaMM U  OMOAMOTEK

IMPpOO0J/DKAJIOCh C YBE/IMUEHMEM 00bEMOB ITaMSTH B KOMIIbIOTEPAX.
COBepH_IeHHO IMOHATHO, YTO C 3TUM HY)XHO OBIJIO UTO-TO AgeJiaThb.

MNepemewaemoctb

Pemennue 1mpo6semMbl OBIJIO HaigeHO B CO3JaHMM IlepeMellaeMoro
IBOMYHOTO Koma. Mpmest 6puia mpocrta. KoMmmwisiTop M3MeHMIM Tak,
yTOOBI OH MPOM3BOAVII IBOWYHBIN KO, KOTOPBIM MOT IIepeMeIaThCs B
MaMSITU CIelMaJIbHBIM 3arpy3unMKoM. DTOMY 3arpy34MKy MOXKHO OBIIO
COOOIINTh, C KAKOTO ajipeca TOT HOJDKEH 3arpy3uThb IlepeMellaeMblid



kon. Kopm cHa6skascs diaramy, cOOOIMIAIIMMMU 3arpy3umMKy, Kakue
YaCTM 3arpy’kaeMbIX JAHHBIX HYKHO M3MEHWUTb, UTOOBI 3arpy3uTh B
BbIOpaHHBIN agpec. OOGBIYHO 3TO O0O3HAYAJI0 IIPOCTOE AoOaB/IeHME
HavaJIbHOTO aJipeca K JIFOObIM CChUIKAM B IBOMYHOM KOJIE.

Tereppb MPOrpaMMMCT MOT yKa3aTh 3arpy3uMKy HauyaJbHBIN agpec
O 3arpy3ky OMOMMOTEKM M afpec sl 3arpy3Ku IIPUIOKEHMS.
dakTUYeCKM 3arpy3uMk MOT IIPUHSITh HECKOJIbKO (parMeHTOB
OBOMYHOI'O KOJa M IPOCTO 3arpy3mTh MX B IaMSTh APYT 3a IPYTOM,
KOPPEKTUPYS aZpeca CChUIOK B HUX. DTO IMO3BOJMJIO MPOTrPaMMMCTAM
3arpy>kKaTh TOJIbKO HEOOXOAMMbIe (PYHKIIMMA.

B KOMIMISITOP TaKke Obljla BCTPO€Ha BO3MOXKHOCTb, ITO3BOJISIONIAS
reHepyupoBaTh MMeHa (YHKINII B BUAe MeTaJaHHbIX. ECii mporpaMma
BbI3bIBajIa OMOMMOTEUHYIO (PYHKIINIO, KOMIIWJISTOP OMIpenesisyl ee UM
KaK BHeWHw ccoliky. Ecau mporpamMma oO0BSB/sIA OMOIMOTEUHYIO
(YHKINMIO, KOMIIWISTOP ONpenesisyl ee MMsI KaK 8HeulHee onpedesieHue.
[Tocie sToro, 3Hast ampeca 3arpysku (YHKINIA, 3aTPy3uMK C8s3b18aJ
BHEIIIHME CChUIKM C BHEIIHMMM OIIpeAe/eHUSIMMA.

Tak poouicst CBSI3bIBalOIINIA 3aTPy3UMK.

KoMnoHoBLMKHU

CBSI3BIBAIOIIMIA 3aTPy3UMK Jaja IMPOrpaMMMUCTAM BO3MOSKHOCTD IeIUThb
CBOM MPOrpaMMbl Ha CETMEHTbI, KOMIIMIMPYEMbIE U 3arpykaeMble I10
OTIenbHOCTH. Takoe pelleHue OCTaBaJIOCh >KM3HECIIOCOOHBIM, ITOKa
OTHOCUTEJIbHO  HeOoJpIIMe  IIpOrpaMMbl  KOMIIOHOBAJINUCh  C
OTHOCUTEJIbHO HeOoaplMMu 0mbamorekaMu. OmgHako B KOHIe 1960-x
— Havasie 1970-x ro0B MPOrpaMMMCTBI CTaIN OoJiee 4eCTOI00MBbIMU
M UIX IIPOrPaMMbl 3HAUMTEIbHO BBIPOC/IM B pa3sMepax.

B pesynbTaTe CBSI3bIBAIONIMIA 3arpy34MK OKa3ajCsS CAUIIKOM
MeIIUTeNbHbIM. BHOJIMOTEKM  XpaHMIUCh Ha  YCTPOMCTBAX C
MeJJIEeHHbIM AOCTYIIOM, TaKMX KaK HAKOIIMTeJM Ha MArHUTHOI JIeHTe.
JIaske IMCKOBbIE YCTPOMCTBA B Ty MOPY ObLAM CIAMIIKOM MeIJIeHHBIMMA.
CBsI3pIBalOIIMeE 3arpy3uMKy JOJDKHBI ObLIM UUTATh C 3TUX MeIJIEHHBIX



YCTPOJICTB HECSITKM, @ TO UM COTHM OMOIMOTEK B ABOMUYHOM KOIEe U
KOPPEKTUPOBATh BHelIHMe CCbUIKKM. C yBeJlIMUueHMeM pa3MepoB
IporpaMm I KojmdyecTBa (YHKIMII B OMOJMOTEKAX CBSI3bIBAIOLIEMY
3arpy3uMKy 4YacTo TpeboBajioch OO0jbllle Yaca, 4YTOObI 3arpy3uThb
IIporpamMmy.

B KOHEYHOM WTOre 3arpyska ¥ KOMIIOHOBKA (CBSI3bIBaHME) ObLIU
pa3geneHbl Ha [OBa OTAeJbHbIX 3Tama. [IporpaMMMCTBI BbIOEIUIN
caMbIlii MeIJIeHHBI 3Tall — 3Tall KOMIIOHOBKM (CBSI3bIBaHUSI) — B
OTHe/IbHOEe IIPWIOXKEeHMe, IOJyuYMBIIee Ha3BaHME KOMNOHOBUWUK, VIV
pedakmop cea3eli (linker). B pesynbTaTe paboThl KOMIIOHOBILIMKA
IOJTYYaJICSI CKOMITIOHOBAHHBIM U IlepeMellaeMbli OBOUYHBIN KO,
KOTOPBI/ 3arpy:kajcs 3arpy3uuMkoM OUYeHb ObICTPO. ITO IMO3BOJINUIO
IIPpOrpaMMMCTaM  CO37aBaTh  BBINOJIHSEMbIA KOO,  MCIOJb3yS
MeIJIeHHbI/I KOMIIOHOBIIMK, KOTOPBI/ MOXKHO ObIJIO OBICTPO 3arpy3uTh
B JI1000Ji MOMEHT.

3arem Hactynuiau  1980-e ropgpbl. IIporpaMMuMCTBI  OUCAIU
IIporpamMMbl Ha BbICOKOYPOBHEBBIX S13bIKaX, Takux Kak C. C pocTom mnx
amMOMIIMit pocC/iM M Cco3maBaeMble MMM IIpOorpaMMbl. IIporpaMmbl C
COTHSIMU ¥ THICSTYUAMM CTPOK KOJIa CTa/IX OOBIUHBIM I€JIOM.

Mopgynu ¢ UMCXOOHBIM KOAOM B (aityiax .C KOMIMJIMPOBAIUCH B
daitibl .0 M 3aTeM IlepenaBaauCh KOMIIOHOBIIMKY IJISI CO3IaHMS
BBITMIOTHSIEMbIX (PaityioB, KOTOpbIE MOXXHO OBbLIO OBICTPO 3arpysuTh.
KoMmmasinysi ~ KaXAOro  OTHOEJIbHOTO  MOMYJISL  BBIMOJIHSIIACH
OTHOCUTEJILHO OBICTPO, HO KOMIIMJISLMS 8CeX MOJIyJIeil IIoOpoii
TpebOBajia 3HAUMTEJbHOTO BpeMeHM. [IJisI KOPPEKTUPOBKU CBSI3eif
KOMIIOHOBIIMKY MOTIJIO IIOTpeboBaThCs elle Oojbllle BpeMeHM. Bo
MHOTMX CIy4asiX IJUTeJIbHOCTh 3TOTO ITPOoIlecca CHOBA CTaia JOCTUTATh
yaca U Jaske 60Jiblie.

Kazanoch, 4TO IMpOrpaMMMCTbI OOpeudeHbl BCHO KM3Hb XOIUTh IO
Kpyry. Bce ycunus, caenandbie B 1960-x, 1970-x n 1980-x rogax mis
OOCTUXXEHMST BBICOKOV CKOPOCTM pabouero mpoiiecca, MOIUIM MPaxoM
13-3a aMmOMIIMii TIPOrpaMMMCTOB, CO3/IaBaBIIMX OOJIbIlIMEe TPOTPaMMBbI.
Kasanmocb, HeT BbIXOZa M3 3aMKHYTO'O Kpyra MHOI0O4acOBOTr'O



OXKMOaHWS. orarn 3arpy3Ku BBIITOTHSAJICA 6bICTpO, HO 9TaIll KOMHI/UISILU/II/I/
KOMITIOHOBKM OCTaBaJICSd Y3KMM MECTOM.

MbI Ha ITpaKTUKe UCIIbIThIBAIN JieiicTBMe 3akoHa Mepdu o pasmepe
IIPOTrpPaMMBbI:

Jlio6as npoepamma pacmem, Noka He 3anoJHUM ece A0CMynHoe 8pemMs Ha
KOMNUIAUUIO U KOMNOHOBKY.

Ho Mepdu He ObUI eOMHCTBEHHBIM Ha 3TOM puHIe. Bckope

TIOSIBUJICS Mypﬁ, u B KoHIe 1980-X romoB OHU CXJIeCTHYIAUCL. Myp

BBIILIEJT U3 9TOM CXBaTKM IobenuTeneM. [MCKY HAYaIM YMEHbIIAThCS B
pasMepax M CTaJaM HAaMHOro ObicTpee. KoMmITbloTepHass mamsTh CTajia
HAaCTOJIbKO [IEeIIeBOi, UYTO OOJbIIYI0O YaCTh JAHHBIX Ha MIMCKe MOKHO
ObIO YMECTUTh B K3Ille, B OIepaTMBHONM mamsaTu. TakToBas yacToTa
Ipo1eccopoB Beipocia ¢ 1 mo 100 MI'1.

K cepegune 1990-x romoB BpeMsl, HeOOXOAMMOE Ha KOMIIOHOBKY,
COKpAaIllajIoch OBICTpee, YeM pOCAM HAIlyM IIporpamMmbl. Bo MHOrmx
CIy4yasiX BpeMsl Ha KOMIIOHOBKY COKPaTMJIOCh O HECKOJbKUX CEKYHO.
1T ManeHbKMX 3aJaHuii BHOBb o00pesa >KM3HECIIOCOOHOCTh wupaest
CBSI3BbIBAIOIIETO 3arpy3unKa.

Jto ObuTa 31oxa ActiveX, auHaMMUecKux OMOIMOTEK M II€PBBIX
daitnoB .jar. KomnbioTepbl U mnepudepuitHble YCTPOICTBA CTaIu
HACTOJbKO OBICTPBIMM, UTO MbI CHOBA MOJYYMJIM BO3MOXKHOCTD
BBITIOJIHATH KOMITOHOBKY (CBSI3bIBaHME) BO BpeMs 3arpysku. Mbl MOXeM
CBSI3aTh HECKOJbKO (aijioB .jar wiM HEeCKOJbKO IMHAMMUUYECKUX
61M6IMOTEK 32 CEKYH/IbI U BBITIOJHUTD MOTYUMUBIIYIOCS ITporpamMmmy. Tak
poanaach apXUTeKTypa CMeHHbIX KOMIIOHEHTOB (IJIarMHOB).

CeroiHsi Mbl OOBIYHO ITOCTaBJIsIEM (Paiiyibl . jar MM OIMHAMUUYECKHe
O616/IMOTEeKM KaK IIJIarMHbl K CYHIECTBYIOIIMM IPWIOKeHUSIM. UTOOBI
co31aTh HOBYIO Mojesb IJisi Minecraft, JOCTaTOYHO MPOCTO BKIIOUUTH
cBou aitbl .jar B oOMpeneNeHHY Iarnky. YToObl MOAK/IIOUUTD
iarMH Resharper x cpepe paspaborku Visual Studio, mocTaTOuHO
n006aBUTb COOTBETCTBYIOMME 61boTeky DLL.



3aknyeHue

JIvHaM1uecKy CBsI3biBaeMble (haiijibl, KOTOpble MOXKHO ITOJK/II0UaTh BO
BpeMs BBINIOJIHEHMSI, SIBJSIIOTCSI MPOrpaMMHBIMM KOMIIOHEHTaMM B
HaIIMX apxuTekTypax. Ilorpe6oBasoch 50 jeT, HO Mbl JOCTUIJIM TAKOMA
CTeIleHM pa3BUTHS, KOTJa apXMUTeKTypa CMeHHbIX IUIarMHOB CTajia
MIPUMEHSITHCS 10 YMOJTUaHUIO U 0e3 TUTaHUYeCKMUX YCUINIA, KaK KOIa-
TO.

26 Moii repBbIit paboTogaTesib XpaHu B IKady HECKOIBKO IeCSITKOB KO0, repdoKapT ¢
MCXOJHBIM KOJIOM OMOIMOTEK nmoamporpaMmm. Korpa KTo-To mmcaa HOBYIO IPOrpamMMy, OH IPOCTO
6pas TpebyeMyIo KOOy M A00aBJISIT ee B KOHEIl KOJIOIbl CO CBOEJ IMpOorpamMMOoii.

27 B neiicTBUTEJIbHOCTM Ha MHOTMX CTapbiX DBM 1CII0/Ib30Ba/IaCh SHEPTOHE3aBUCUMAas
orepaTMBHAas MaMsITh, KOTOPas He OUMIIAIACh TIPU BBIKJIIOYEeHUM TTuTaHus. [1Io3ToOMy MbI 4acTo B
TeueHe HeCKOJIbKMX THel MUCII0Ib30Baau 6MOIMOTEKY, 3aTPy>KeHHYI0 OJHAXK/IbI.

28 3akoH Mypa: 6bICTpOEIICTBME KOMITBIOTEPOB, 00E€M MaMSITI Y KOMITAKTHOCTb
yaBaMBaAIOTCS Kaxkable 18 MecsiieB. ATOT 3aKOH yaepskuBascs ¢ 1950-x go 2000 rogos, HO 3aTeM
yTpaTui CUy, o KpaiiHel Mepe B OTHOIIIEHUM POCTa TAKTOBOM YaCTOThI.



13. CBA3HOCTb KOMMNOHEHTOB

K KakoMy KOMIIOHEHTY OTHECTU TOT WJIM UHOM KIAacC? ITO Ba’KHOE
peliieHue IOJIKHO TIPUHUMATbCS B COOTBETCTBUU C
3apeKOMEeHIOBaBIIMMM Ce0sl IPUHIIMIIAaMM pa3paboTKu MPOrpaMMHOIO
obecrieueHusl. K coskajeHmnio, IOmOOHbIE pelIeHUsI HOCSIT OCOOBIA
XapakTep ¥ TIPUHUMMAIOTCS TOUTUM MCKIIOUUTENbHO MCXOAST U3
KOHTEKCTA.

B 3TOii IyaBe MbI OOCYAMM TpM IIPUHIMIIG, OIPeAesIsSIOmuX
CBSI3HOCTb KOMIIOHEHTOB:

e REP: Reuse/Release Equivalence Principle — npuHIumn
5KBMBAJI€HTHOCTY [TOBTOPHOTO MCITO/Ib30BAHMS U BBIITYCKOB;

e CCP: Common Closure Principle — mnpuHIIMII COIJIacOBaHHOTO
M3MEHEeHMUS,

e CRP: Common Reuse Principle — mnpuHIMI COBMeCTHOTO



ITIOBTOPHOTI'O NCITIOJIb30OBaHM.

anHUMn 3KBUBa/IEHTHOCTU MOBTOPHOIro UCnoJib30BaHUA U
BblMyCKOB

EOuHuya noemopH020 UCN0/b308aHUS €CMb €0UHULA 8bINYCKA.

3a 1ocjieqHee necSTUaeTHe TOSIBUIOCh MHOXKECTBO MHCTPYMEHTOB
yIIpaBJeHUsI MOAYJISIMM, Takux Kak Maven, Leiningen m RVM. 3tu
MHCTPYMEHTBI IIPHOOpen 0cobyio BaskHOCTb, IIOTOMY UTO 3a 3TO Ke
BpeMsl CO3JaHO OTPOMHOE€ KOJMUYECTBO MHOTOKPATHO MCIIO/b3yeMbIX
KOMIIOHEHTOB U OMOJIMOTEK KOMIOHEHTOB. Ceifyac MbI XKMBEM B 3MOXY
IIPOrpaMMHOI0 ObecreueHuss MHOTOKPAaTHOTO MCIO/JIb30BaHMS, KOTma
MCIIOJHMJIOCh OJHO M3 CaMbIX [JpeBHUX OOemaHuii 0O0BEeKTHO-
OPMEHTUPOBAHHOM MO/IEJIN.

[IpYHLUMIT  3KBMBAJIEHTHOCTM IIOBTOPHOTO MCIIOJIb30BaHUSI U
BbIITyCKOB (Reuse/Release Equivalence Principle; REP) Bbirmsagut
OUYeBUAHBIM, II0 KpayHeil Mepe cenyac. Jliogu, HyXKOawIIMecs B
MIPOTPAaMMHbBIX KOMIIOHEHTaX MHOTOKPaTHOTO MCIIOJIb30BaHMUSI, He
CMOTYT M He OyAyT II0Jb30BaTbCSl KOMIIOHEHTaMM, He IIpOILIeIIIMMU
MPOIIeCC BbIMTyCKa M He MOJYYUBIIMMU HOMEDP BEepPCUM.

1 coBceM He IOTOMY, UTO 6e3 HoOMepa BepCUMM HEBO3MOXXHO
rapaHTUpPOBaTh COBMECTMMOCTb BC€X IIOBTOPHO MCIIOJIb3yE€MbIX
KOMIIOHEHTOB. A II0TOMY, UTO pa3pabOTUMKM ITPOrPaAaMMHOIO
obecrieueHMs KeIalT 3HAThb, KOI/A IOSIBUTCSI HOBAsl BepCuUst U KaKue
M3MEHEHUS B 3TOM BepCUM POU30MIYT.

Hepenko paspaboTumMKy, 3HAWOIIME O MPUOIMKAIOIIEMCST BBIITYCKE
HOBOJ BepCUM, OIEHMBAIOT TIPSIOyIIME WU3MEHEHMS ¥ IIPUHUMAIOT
pellleHMe O IMPOJO/DKEHMM MCIIOJIb30BAaHMS CTapoOii BepCUM WU
mmepexojle Ha HOBYIO. IlosToMy B IIpollecce BBIITyCKa CO3OATeNN
KOMIIOHEHTA IOJDKHBI PAaCChIaTh COOTBETCTBYIOIIME W3BEIEHUST WU
OIMCcaHue HOBOJ Bepcuy, UTOOBI I10JIb30BAaTeNM MOTJIM HPUHMMATD
000CHOBAHHbIE peIlleH)sI O TOM, KOTJa M CJIeAyeT JIM MepexXOduTh Ha



HOBYIO BEPCUIO.

C TOUKM 3peHUsT apXUTEKTYPhI U OM3aiiHa 3TOT MPUHLMUII O3HAYAET,
YTO KJIacChl ¥ MOZY/JIM, COCTaBJSIONIE KOMIIOHEHT, HOOJDKHBI
MIpUHAAJIeKaTh CBSI3HONM rpymre. KoOMMIOHEHT He MOXET IIPOCTO
BKJIIOUATh CyUaliHYI0 CMeCh KJIaCCOB M MOAYJ/Iel; MO/KHA ObITh KaKasi-
TO TeMa WIN 11e/Ib, 0011as [IJIsI BCeX MOIYJIEiA.

Bce 310, 6e3ycioBHO, oueBUAHO. OTHAKO €CTh ellle OAMH acIleKT,
BO3MOKHO, He TaKO¥ oueBUAHbBIN. Kimaccel 1 Momynn, o0beauHsIeMble B
KOMIIOHEHT, JOJIKHBI 8binyckamocsi BMecTe. OO0beauHeHNe UX B OIVH
BBIITYCK U BK/IIOUEHME B OOIIYI0 AOKYMEHTAIIMI0 C OIMCAHMEM 3TOI
BepCUM JOJIKHBI MMETb CMbIC/I AJIS aBTOpPA U I10JIb30BaTe e,

BripouyeM, roBOpPUTb, UTO UTO-TO OO/DKHO «MMETb CMBICJI» — 3TO BCe
PaBHO, UTO pa3MaxmBaThb PyKaMM U MbITATbCS BbIIVISIAETh aBTOPUTETHO.
DTO He CaMbIli JTYYIIUiIl COBET, IOTOMY UYTO CJIO’KHO TOYHO OMMUCATh, YTO
00bemuHSIeT KIAacChl M MOIYJM B €OVHBbIA KOMMIOHEHT. OmHaKo
J1abOCTh COBETA He YMAaJIsIeT BaXKHOCTM CAMOI'O IMPUHINIIA, IOTOMY UTO
ero HapylleHMue JIerKO OIMpenessieTCsl M0 «OTCYTCTBUIO CMbICaa». Ecian
Bbl HapymuTe npuHiun REP, Bamm mosb3oBaTean y3HAIOT 00 3TOM U
YCOMHSITCS B Ballleil KOMIIETEHTHOCTY KaK apXUTeKTopa.

CaboCTh 3TOr0 MPUHIIUIIA C JIMXBOM KOMIIEHCUPYETCS CUJION IBYX
cnenyromux npuHUUIoOB. B meicrBuTenbHocTM nipuHuMIibl CCP CRP
CTPOTO OIpeNesIsilOT STOT IPUHILIMII, XOTS ¥ B HETaTMBHOM KJIIOYe.

anHUMn cornacoBaHHOro UaMeHeHus

B 00uH KOMNOHEHM OOJIXHbI BKIKYAMbLCS KAACChbl, U3MEHSOWUECS NO
00HUM NpUYUHAaM U 8 O0O0HO 8peMsl. B pasHbie KOMNOHEHMbI OO0/IH(HbI
BK/IOYAMbLCA  KAACChl, U3MEHSIOUUECS 8 pa3HOe 8peMsi U No pPa3HbIM
MpUYMHaM.

2TO TIPUHINIT eIVHCTBEHHOM OTBETCTBEHHOCTU (SRP),
nepedpa3upoBaHHbIi /i1 KOMIOHEHTOB. Tak ke, Kak mpuHiuun SRP,
[J1IaCSIINUIA, YTO KJAACC He IOO/DKeH MMEeTb HEeCKOJbKUX MPUYMH OIS



M3MeHeHMs], MPUHIUII corjacoBaHHOro usmeHenust (CCP) Tpebyer,
YTOOBI KOMNOHEHM He VIMeJI HeCKOJIbKUX IIPUYUMH IS U3MEHEeHMsI.

JIJ1s1 OOJIBIIMHCTBA MIPUIOXKEHMI IIPOCTOTA COMPOBOXKIEHMS BaskKHEe
BO3MOXXHOCTM  TOBTOPHOTO  MCIIOJb30BaHMsl. EciM  BO3HUKHET
HE0OXOIMMOCTb U3MEHUTD KO, IIPUIOKEHMS], IIPeAIIOUYTUTEeIbHEE, eCIIU
BCe WM3MEHEeHMsI OyIoyT COCpemoTOYeHbl B OJHOM MeCTe, a He

pasbpocaHbl 110 HECKOJbKUM koMroHeHTaM22. ECnu  M3MeHeHus
OTPAaHMUYMBAIOTCS €IMHCTBEHHBIM KOMIIOHEHTOM, HaM IIOTpeOyeTcs
pasBepHYTb TOJbKO OJMH, W3MEHUBIIMIICI KOMIIOHEHT. J[Ipyrue
KOMIIOHEHTbI, He 3aBUCSII/e OT M3MEHEeHHOTr0, He MPUAeTCs IOBTOPHO
IIPOBEPSITh U Pa3BePThIBATh.

[Tpuuuun CCP TpebyeT OoT Hac cobupaTb BMeECTe BCe KJIacChl,
KOTOpbIE MOKET ITOHaA00MUTbCSI M3MEHUTD 110 OJHOM, 00IIIel IIpuYnHe.
Ecaiu nBa Kimacca TeCHO CBSI3aHbl, (PM3MUeCKM WIM KOHIIEITYalbHO,
HAaCTOJIbKO, UYTO BCerjma OyAyT M3MEHSTbCSI BMeECTEe, OHM JIOJIKHBI
IIpUHAAJIeXaTb OJHOMY KOMIIOHEHTY. OTO IIOMOXeT YMEHbIIUTh
TPyA03aTpaThbl, MMeEIIMe OTHOIIeHKe K I[OBTOPHOMY BBIITYCKY,
TeCTUPOBAHMIO U pa3BepPThIBAHMIO IIPOTPAMMHOIO 0OecIieueHmsI.

DTOT TIPUHIUII TECHO CBSI3aH C MOPUHLIMUIIOM OTKPBITOCTU/
3akpbITOCTU (Open Closed Principle; OCP). ®akTuyecku OH O3HayaeT
«3aKpbITOCTb» B CMbIicie mnpuHouna OCP. IIpyHUMIT OTKPBITOCTH/
3akpbiTocTt (OCP) TpebyeT, UTOOBI K/IacChl OBUIM 3aKpPBITHI JISI
U3MEHEHMI1, HO OTKPBITHI Ay paciuupenns. Tak kak 100% 3aKpbITOCTb
HEeBO3MO’XHA, OHa JOJ/DKHA HOCUTb CKOpee CTpaTermyeckuii xapakrep.
MbI IMPOEKTUPYEM CBOM KJIACChl TaK, YTOObI OHM OBUIM 3aKPBIThHI IJISI
M3MeHeHMi, HauboJjiee TUIIMIHBIX U3 OXKMIAeMbIX 10 OIIBITY.

[TpuHuun corimacoBaHHoro nameHenusi (CCP) pasBuBaer 3Ty uUielo,
MIpeInuchIiBas OO0beAVHSITh B OOMH KOMIIOHEHT TOJBKO KJIacCChI,
3aKpbIThle MOJISI OOHOTO M TOro >Xe Buaa usMeHeHuii. To ecThb
YBEJIMUMBAET BEPOSITHOCTb, UTO M3MEHEeHMe TpeOOBaHMIi IOBJIeYeT
HEeO0OXOIVIMOCTh U3MEeHEeHMUS MUHMMAa/JIbHOTO KOJIMYeCTBa
KOMITOHEHTOB.



CxopcTBO € nMpUHUUNOM €AWHCTBEHHOWU OTBETCTBEHHOCTU

Kak oTmeuasoch Bblllle, IPUHLNUII COT/iacOBaHHOrO M3MeHeHus (CCP)
ecTb ¢opMa MNpPUHIMIA €OUHCTBEHHON oTBeTcTBeHHOCTM (SRP) mis
KOMNOHEHTOB. [IpuHuyun SRP TpebOyeT BbIIENSITh METOIbl B pa3HbIe
KJI1aCChl, €CJI OHU U3MEHSIOTCS 110 pa3HbIM IIPUUYMHAM.

[Tpuuiun CCP aHalorMuHo TpebyeT BbIAESATh KIACChl B pasHbIe
KOMIIOHEHTBI, €CJAM OHM M3MEHSIOTCSI MO pasHbIM IpuumHaM. Oba
IIPUHIIAIIA MOSKHO IIPUBECTH K 00111eit hopmyiie:

Cobupatime smecme 8ce, YmMo U3MEHSIeMCS N0 00HOU Npu4yuHe U 8 00HO
gpems. Pazdensilime sce, ymo u3MeHSIiemcsi 8 pasHoe 8pemMs U No pasHbiM
NPpUYUHAM.

I1pm-|u,un coBMeCTHOro noBTOpPpHOro UCnoJib30BaHuA

He ebiHy®Oatime nosb3osameneli KOMNOHEHMA 3d8UCEMb OM MO20, 4e20
UM He mpebyemcs.

[IpyHLMUII COBMECTHOTO MOBTOPHOrO wucnojb30oBaHus (Common
Reuse Principle; CRP) — emie oOauMH MNOPUHIMI, [TOMOTaIOIINii
oIpenesisiTb, KakKue KJIacChl ¥ MOIYJM [OOJ/DKHBI BKJIKYAThCSI B
KOMITIOHeHT. OH yKa3bIBaeT, UTO B KOMIIOHEHT OOJIKHBI BK/IIOYATbHCS
KJIaCChl M MOZIYJIN, UCITIOJIb3yeMble COBMECTHO.

Kimacchl  pemko  MCHOMB3YIOTCSI IO OTHAedbHOCTU. OOBIUHO
MHOTOKPAaTHO WCIIOJIb3yeMble KJjacChl B3aMMOAEMCTBYIOT C APYTUMU
KJaccaMy, SBASIOIIMMMCS 4YaCTbl0 MHOTOKPATHO WCIIOJIb3yeMOil
abcrpakium. IMpuuuun CRP ykasbIBaeT, UTO TaKMe KJIAacChl TOJIKHBI
BK/JIIOUAaTbCS B OOMH KOMIIOHEHT. Mbl Hageemcsi VYBUOETh B
KOMITOHEHTaX KJaCChbl, MMeIOI/ie MHOXEeCTBEHHbIe 3aBUCUMOCTU OPYT
OT apyra.

[TpocTeiimium MpUMEpPOM MOIYT CIYKUTb K/IAaCC KOJUIEKIUU U
CBSI3aHHbIE C HUM WUTEPATOPbl. ITU KJIACChl MCIOJb3YIOTCS BMECTE,
IIOTOMY 4YTO OHM TECHO CBSI3aHbl Opyr C Apyrom. COOTBETCTBEHHO,



JOJDKHBI HAXOAUTBHCS B OOJHOM KOMIIOHEHTeE.

Ho npuHuyun CRP roBOpUT He TOJIBKO O TOM, KakKye KjIacChl JOJIKHBI
BKJIIOUAThCSI B KOMIIOHEHT, OH TaKKe COO0OIIaeT, KaKue KacChl He
0o/cHbl 00benMHSAThCS. Korga ogMH KOMIIOHEHT MCIIOIb3yeT OPYToii
KOMIIOHEHT, MEXIYy HMMM 00pa3yeTcsi 3aBUCUMMOCTb. Fchoab3yroujul
KOMITOHEHT MOXeT HYXIATbCs TOJBKO B OOHOM Kjacce U3
UCNONIb3yeM020 KOMIIOHEHTa, HO 3TO He ocjabisieT 3aBUCUMMOCTH.
Hcnons3ywwuti KOMIIOHEHT BCe€ TaK e 3aBUCUT OT UCNOJIb3YeMO020
KOMITOHEHTA.

M3-3a 3TOJ 3aBUCUMMOCTM M3MEHEHMe UCN0Jb3yemM020 KOMIIOHEHTA
yacTo BJjIeUeT HeOOXOIMMOCTb COOTBETCTBYIOIIMX WM3MEHEeHUil B
ucnosb3yloujem KoOMIoHeHTe. [laxke eciu B UCNOb3ylujeM KOMIIOHEHTe
HMYEro He HYKHO M3MEHSITb, ero IOUYTM HaBepHSKa II0TpedyeTcs
TTOBTOPHO CKOMITMJIMPOBATh, IPOTECTMPOBATh U pa3BepHYTb. OTO
BEepHO, Jaxke eCcJuM peanmsanusi  UCNOJb3yloujez0  KOMIIOHEHTa
COBEpIIIEHHO He 3aBUCUT OT U3MeHeHUl B UCN0/1b3yeMOM KOMITOHEHTe.

To ecThb Korma ob6pasyeTcss 3aBUCMMOCTb OT KOMIIOHEHTA,
>KeJIaTeJIbHO, UTOOBI OHA pacCIpOCTpaHSIach HAa BCe KJIAcChl B 3TOM
KOMITOHeHTe. lHaue roBoOpsl, KJIacChl, BK/IIOUaeMble B KOMIIOHEHT,
OO/DKHBI OBITh HEOTHEeIMMBI OPYr OT HApyra — UTOObI Heab3sl ObLIO
3aBMCETh OT OJHMX M He 3aBMUCETh OT APYyruX. MiHaue HaM IIpUAETCS
TIOBTOPHO pa3BepThIBaTh OOJIbIlE KOMIIOHEHTOB, 4YeM TpeOyeTcs, U
TPaTUTD CYIIECTBEHHO O0JIbIIIE YCUIMIA.

WTak, IPpUHLUUIT COBMECTHOI'O MOBTOPHOTO MucIoab3oBaHus (CRP) B
O6osibllIe}i CTemeHM TOBOPUT O TOM, KaKue KIACChl He 00JIMCHbI
00beIVHSTHCSI, YeM Kakme 0Jo/xHbol o0benuHasaTbest. IIpuanun CRP
yKa3bIBaeT, UTO KJAaCChl, He MMeIOlMe TEeCHOM CBSA3U, HE [OJIKHBI
BKJIIOUAThHCS B OJVH KOMIIOHEHT.

CBA3b C NPUHLMNOM pasaeneHus uHtepdencos

[IpMHUUIT COBMECTHOIO ITOBTOpPHOro ucnojib3oBaHus (CRP) ssisiercs
00001IIeHHO} Bepcueil IpuHIMIIA pasneneHuss uHtepdeiicoB (ISP).
[Tpuauun ISP coBeTyeT He cO34aBaTb 3aBUCUMMOCTEN OT KJIACCOB,



MeTOIbl KOTOPBIX He ucroab3yTcs. [IpuHiun CRP coBeryer He
CO3aBaTb 3aBUCUMOCTeN OT KOMIIOHEHTOB, UMEeIINX
HEeMCII0/Ib3yeMble KIaCChl.

006006111251, 3TV COBEThI MOKHO OOBbeIVHUTD B OOVH:

He co30asatime 3asucumocmeti om 4ye20-1ubo Heucnoab63yemMozo.

AunarpamMmma npoTusopeumit ana onpepeneH1sa CBA3SHOCTH
KOMMOHEHTOB

BO3MOXHO, BbI YyXe 3aMeTWIM, UYTO TPU MNOPUHLMUNA CBSI3HOCTU
KOMITOHEHTOB BCTYMNAlOT B MPOTMBOpEUMEe APYr C Apyrom. [IpmHLMIBI
3KBUBAJIEHTHOCTU IIOBTOPHOT'O MCIIOJIb30BaHUS (REP) "
corsacoBaHHOro usMeHeHus: (CCP) SIBISIIOTCSI 8KJtOuUmMeIbHbolMU: 00a
CTPeMSTCS ChejiaTh KOMIIOHEHTbI KaK MOXHO KpynHee. [IpuHLIMAI
IMOBTOPHOI0 MucCroab3oBaHus (CRP) — ucknwuumenvHsliii, CTpeMSIIIUIACS
coenaTb KOMIIOHEHTbI KaK MOXHO Mejbue. 3agadya XOpOIIero
apXUTEKTOpa — pa3pelinTb 3TO MPOTUBOpeUNe.

Ha puc. 13.1 wu3obpaxkeHa namarpaMma HpOTMBOpeqMﬁg—O,

IIOKAa3bIBAMOIAsl, KaK TPU MPUHLNUIIA CBSI3HOCTU BJIMSIOT OPYT HA Apyra.
Pebpa Ha auarpaMMe OIMCHIBAIOT II€HY HapyIIeHUs] IMPUMHLMIIA Ha
IIPOTUBOIIOJIOKHOM BEpPIIMHE.

ApXUTEKTOp, yAENSlNii BHUMaHME TOJbKO IpuHuunaMm REP u
CRP, 00HapyXuUT, YTO IIPOCTOE M3MEHEHME BOBJIEKAET CJIUIIKOM
00JIbIIIOE KOJIMUYECTBO KOMIIOHEHTOB. C IpPyroil CTOPOHBI, apXUTEKTOP,
yaensiomuii ocoboe Buumanue mnpuHiunaMm CCP m REP, BbIHYKIEH
OymeT BBITYCKATh CIMIIKOM MHOT'O HEHYKHBIX BEPCHIA.



REP CCP
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Puc. 13.1. [inarpaMMa npoTMBOPEUNIA MPUHLMMIOB CBA3HOCTM

Xopoumuni apXUTeKTOp HaigeT B 5TOM TPEYyrojbHMKe IIPOTUBOpEUMnit
30JI0TYIO CepeiViHy, OTBEUalollyl0 mekyujum Hy>kaaM pa3paboTunKoB, a
TaKkKe IIoayMaeT 00 M3MeHEHMSIX, KOTOpble MOIYT IIPOM3ONTU B
oymymem. Hampumep, Ha paHHMX 3Talax pa3paboOTKM IMIpOeKTa
npuniun CCP HamHOro BaxkHee, yeM REP, ymo6cTBo pa3paboTku
Ba)kKHee y/106CTBa MTOBTOPHOI'O MCI0J/Ib30BaHMS.

Boo61ie roBopsi, B Hauajie pa3pabOTKM HaMOOJbIIYI0 BakKHOCTb
MMeeT IIpaBasi CTOPOHA TPEYroJbHMKA, KOTJAa eIMHCTBEHHO KepPTBOIA
SIBJIIETCSI TIOBTOPHOE MCIIOJb30BaHMe. Ho Mo Mepe pasBuUTUSI U
MHTEerpalnyuu B Apyrue MpoeKkThl (OKYC HAUMHAET CMelaThCs BiieBo. To
€CTh OpraHu3alys KOMIIOHEHTOB B IIPOEKTe MOKeT M3MEHSThCS C
TeueHueM BpeMeHU. OITO OoJibllie CBSI3aHO C TeM, KaK IIPOeKT
pa3pabaThIBaeTCSI M MCIOJIb3YeTCs, HEXKEeIM C TeM, YTO (aKTUUEeCKU
9TOT IIPOEKT AejIaeT.



3aknyeHue

B mpomioMm mMbl CMOTpPEIN Ha CBSI3HOCTb MpPOINEe, 4YeM MpearnosaramT
IIPUHLUUIIBI  9KBUBAJIEHTHOCTU IIOBTOPHOro ucrioab3oBauus (REP),
corimacoBaHHoro wusMeHeHus (CCP) M COBMeCTHOrO IIOBTOPHOI'O
ucronb3oBanusa (CRP). Korga-to mbl gymasi, 4TO CBSISHOCTb — 3TO
IIPOCTO aTpMUOYT, UTO MOMIY/Ib BBIMIOJHSIET OAHY M TOJbKO OIHY
dynkuuo. OpHakKo TpM TPUHLUMIA CBSI3HOCTM KOMIIOHEHTOB
OIMMCHIBAIOT HAMHOI'O O0Jjiee CJIOKHOe MHOroobpasue. Beiompast Kimacchbl
ILJIST BKJ/IIOUEHMSI B KOMITOHEHTHI, HY>KHO YUYUTBIBATH
MIPOTUBOAEICTBYIOIIME CUJIbI, CBSI3aHHbIE C YI0OCTBOM ITOBTOPHOTIO
MCIIO/Ib30BaHMS U pas3paboTku. ITouck 6anmaHca 3TUX CUI, UCXOOS U3
TIOTpeOHOCTEN IPUIOKEeHNsI, — HermpocTas 3amaua. Kpome Toro, 6anaHc
MpaKTUYECKM BCerma IOCTOSIHHO cMemtaetrcs. To ecTh pasbueHue,
cumMTarlIeecss yoadyHbIM CErOJHSI, MOXEeT OKa3aTbhbCsl HeyJIauHbIM 4epe3
rog. Kak ciremcTBue, cocTaB KOMIIOHEHTOB IOUTM HaBepHSIKA Oyder
M3MEHSITbCSI C TeUueHMeM BpeMeHM M cMelleHueM (oKyca MpoeKTa C
yno6cTBa pa3paboTKM K yI0OCTBY ITIOBTOPHOTO MCIIOIb30BaHMS.

29 Cm. pasaen «IIpobiaema ¢ SKMBOTHbIMM» B 1y1aBe 27 «CTy>XObl: 60IbIIINE Y MajIble».

30 Crtacu60 Tumy OTTMHTEpY 3a 3Ty UIEI0.



14. CoueTaeMOCTb KOMMNOHEHTOB

Cnepyromue TpU TIPUHLIAIIA oIpenesstoT rpasuiia
B3aMMMOOTHOIIEHU MeXAy KOMIIOHEHTaMu. M CHOBa MblI CTaJIKMBaeMCSsI
C TPOTUBOPEUMSIMU MEXKIY YIOOCTBOM pa3pabOTKM U JIOTMUYECKOI
opraumusauueii. Cuiibl, BO3LEMCTBYIOIIME HA apXUTEKTYPy CTPYKTYPHI
KOMITOHEHTOB, HOCST TE€XHUUYECKUI, MOJUTUUYECKUI U HEIOCTOSSHHBIN
XapakTep.

MpuHUMN AUMKIMYHOCTH 3aBUCUMOCTEN

Lluknsl 8 2page 3agucumocmeli KOMNOHEHMO8 HEO0NYCMUMBbI.

BhIBa/IO /M Y BacC Tak, YTO BBI 1IeJIbIi1 J€Hb IPOPadb0TaIn, 3aCTaBUIN
yTO-TO 3apaboTaTh, a Ha CIedyiollee yTpo, MpuUas Ha paboTy,
OOHApPYXMUJIM, YTO ONATh HMUUero He paboraer? Ilouemy 3TO
npousoiio? [ToToMy UTO KTO-TO 3ajepykascsi Ha paboTe IoJibllle Bac U
M3MEHMUJI UTO-TO, OT 4Yero 3aBUCUT Baml Kox! $ HaspIBal0 3TO



«CUHIPOMOM CJIeYIOILEro yTpa».

«CHMHOPOM CJIeIyIOLIero yTpa» BO3HMKAET, KOIJA OOHM UM Te Ke
(daitsibl ¢ MCXOMHBIM KOIOM ITPABSIT Cpa3y HECKOJIbKO Pa3spaboTuMKoB. B
OTHOCUTEJIbHO HEOOJIBbIIMX IIPOEKTaX, HaJ, KOTOPBIMU TPYAUTCS MaJioe
KOJIMUECTBO pPa3pabOTUMKOB, 3Ta MpobjemMa He OOCTaB/ISIET OCOOBIX
XJIONOT. HO B KPYIHBIX MPOEKTaX C MHOTOUMCJIEHHBIM KOJIJIEKTUBOM
clefywollee yTPO MOXKET IIPEeBPaTUThCS B HACTOSIIMIA KOIIMAap.
Hepenko mpoxonsiT Heess 3a Hejleneli, a KOMaHAa BCe He B COCTOSIHUU
cobpaTh CTAaOMIbHYIO BepCHIO IIPOEKTa. BmecTo 3TOro paspaboTuMKu
IIpaBIT ¥ MpPaBsIT CBOI KO, IBbITAasIChb 3aCTaBUTb ero paboraTh C
M3MEHEHUSIMMU, CIeJTaHHbBIMM KEM-TO JPYTUM.

3a 1ociaenHue necsSTuieTus: 6bII0 BbIpabOTAHO [IBA pellleHus 3TOiA
npobjemMbl, M 00a IPUIUIM U3 TeNIeKOMMYHMKALMOHHON OTpacyu.
[lepBoe: «eskeHemenbHbIe cOOpKM». VI BTOpoe: coO/oneHe IIPUHIIUIIA
alMKIMYHOCTU 3aBucuMocTeit (Acyclic Dependencies Principle; ADP).

ExxeHeaenbHble CO0PKU

E>keHeqlesbHble COOpPKM YaCTO MCHOJIb3YIOTCSI B IPOEKTax CpemHero
pasmepa. JTO pellleHMe JeicTByeT TakK: Bce pa3paboTuMKyu paboTaioT
HE3aBMUCUMMO IIepBble uUeTbipe nHS B Hedenge. OHU M3MEHSIOT
CcOOCTBEHHbBIE KOMNMM KOIA M He 3a00TSTCS 00 MHTerpaluu pesyibTaToOB
CBOEr0 TpyJa B KOJJIEKTMBHYIO OCHOBY. 3aTeM, B IISITHUILY, OHU
00BbeIMHSIOT CBOM U3MEHEHMS U IIBITAI0TCSI COOPaTh CUCTEMY.

JTOT MOAXOH MMeEeT 3aMeuaTeJIbHOe IIPEeMMYIIECTBO, IT03BOJISS
paspaborumMkaM paboTtarb B M3OJSIIUM UYEThIpe OHS W3 TISTH.
HepocTaToK, KOHEUHO 3kKe, — OOJIbIINMEe TPYO03aTpaThl Ha MHTErPaINIo B
TIATHUILLY.

K coxxajleHnioo, ¢ pa3BUTMEM IIPOEKTa CTAaHOBUTCSI BCE CJIOKHEE
3aBEepIIMTh MHTETpaluio B MATHUIY. BpeMst MHTerpauuu ImpoaosnKaeT
pacTy, IOKa He HAuMHAeT 3aXBaThIBaTh Cy600Ty. HeCKOIBKMX TaKux
cy600T MOCTAaTOYHO, UTOObI PaspabOTUMKM MPUILIM K BBIBOMY, UTO
MHTEerpanys JO/sKHA HAUMHATHCS B UeTBEPr — TaK HA4ajI0 MHTErpanun
ITOCTEIIEHHO ITepernos3aeT 6/Ke K cepeaHe Heaeln.



OIHOBPEMEHHO C YMEHbIIEHMEM OTHOIIEHUS IPOIOIKUTETbHOCTA
pa3spaboTKM K  MPOJO/DKUTEIBHOCTM  MHTErpaluy  CHIKAETCS
3 PEeKTUBHOCTh KOMAaHbl. B KOHEUHOM MTOIe CUTyaLMs CTAHOBUTCS
HACTOJIbKO YIpYyYaroleif, 4YTo pa3paboTUMKy ¥ PYKOBOAUTENIN ITPOEKTa
3aSBJISIIOT O HEOOXOAMMOCTM Ilepexofa Ha OBYXHeIeJbHbIN MK
coopku. OTO ocnabjser mpobseMy Ha KaKoe-TO BpeMs, HO Bpems,
3aTpauMBaeMoe Ha WMHTErpanyio, IMPONO/DKAET pacTM BMeCTe C
pa3MepaMu IIPOeKTa.

B KOHEUYHOM cyeTe 3TOT ClieHapuil IIPUBOAUT K Kpusucy. s
noggepkanust 3p@eKTUBHOCTM Ha BBICOKOM YpoOBHe rpaduk cOOpKU
IOJIKeH IMOCTOSIHHO YAJIMHSITBCS, HO Takoe YIJMHEHMe YBe/JINUMBaeT
pucku. VHTerpauusi M TeCTMPOBAHME CTAHOBSITCS Bce CJOXHee, a
KOMaHJIa TepsieT MpeuMYIIecTBa, KOTOpble AaeT ObIcTpas obOpaTHas
CBSI3b.

YcTpaHeHue UMKNNMYEeCKUX 3aBUCUMOCTEN

PeneHne 3Toit mpo6ieMbl 3aK/II0UAETCS B pa3fesieHuM IIPOeKTa Ha
KOMITOHEHTbI, KOTOPbI€ MOT'YT BBIITYCKATbhCSI He3aBUCUMO. KOMITOHEHTHI
CTAHOBSITCSI IMHMUIIAMM PabOThI, OTBETCTBEHHOCTD 33 KOTOPbIE MOKHO
BO3JIOKUTh Ha OJHOrO pa3paboTumMka WIM Ha HeOOJbIIYIO T'PYIIITY.
Korma pa3paboTumky mOOMBAIOTCS pabOTOCIOCOOHOCTM KOMITOHEHTA,
OHM BBIITYCKAlOT HOBYK BEpPCUI0 MJISI WCIOJAb30BaHUS OPYIrUMM
paspaborumkamyu. OHM IIPUCBAMBAIOT 3TOV BEpCUM HOMEP U IOMeIaloT
B KaTaJIOT, MHOCTYIHbBIA APYrMM pa3paboTymMkaM. 3aTeM MHpOAO/DKAIOT
paspaboTKy KOMIIOHEHTA, M3MEHsISI CBOM JIOKaJIbHble KOmumu. A Bce
OCTaJIbHbIE UCITOJb3YIOT BBIMYIIEHHYIO BEPCUIO.

Korpma mosiBiisieTcsl HOBasi BepCusl KOMIIOHEHTA, APYTYe KOMAaHIbI
MOTYT BbIOMpaTh — Cpa3y >Ke 3aJeliCTBOBATb HOBYIO BEpPCHUI0 WU
MOJOXAAaTh. EciIM NOpMHSATO pelleHue II0J0XKAaThb, OHU IIPOCTO
MIPOJIOJ/IKAIOT MCII0/Ib30BaTh IIPeAbIAYINYI0 Bepcuio. Ho Kak TOJNIbKO OHU
pelaT, YTO TOTOBbI, OHM HAUMHAIOT UCIIOJIb30BaTh HOBYIO BEPCHUIO.

B pe3y/jbTaTe HM OJJHA KOMdHI4d He OTAAaeTCAd Ha MUMJIOCTb OPYTIMM.
M3mMeHeHMsI B OJHOM KOMIIOHEHTE He OKa3bIBAIOT HeMeJIeHHOIO



BJIMSIHMSI Ha Jpyrue KomaHnabl. Kakgasi kKoMaHIa caMa peliaeT, KOraa
HauaThb afarTaluio CBOEro KOMIIOHEHTa [JISl MCII0JIb30BaHMUS HOBOI
Bepcuy APyroro KommnoHeHTa. Kpome TOro, MHTerpauyusi mpoOUCXOOUT
HeOOJIbIIMMM IIaramu. HeT emmHOro MOMeEHTa BpeMeHM, KOrja BcCe
paspaboTUMKM TOJKHBI COOpaThbCSl BMECTe UM MHTErPMUPOBATh BCE, UTO
OHM CO3IaJIN.

DTOT OUYE€Hb MPOCTOM U pALMOHATBbHBIN IIPOLECC TTOYYNUIT IINUPOKOeE
pacopocTpaHeHne. OmHAKO YTOObI HOOUTHCS YyCIexa, Bbl TOJIKHBI
ynpasasims CTPYKTYPOil 3aBUCUMOCTEI KOMIIOHEHTOB. B Hell He J0/HCHO
Obimb YuKAUUecKux 3asucumocmeti. Eciiu B CTPyKType 3aBUCUMOCTEIA
TTOSIBSITCS LIMKJTbI, «CMHAPOMaA CJIeIyIOIero yTpa» He n36exKaThb.

B3misiHuTe Ha aguarpaMmMy KOMIOHEeHTOB Ha puc. 14.1. OnHa
NEeMOHCTPUPYET TUIIMUYHYIO CTPYKTYPY KOMIIOHEHTOB, COOpaHHBIX B
NpuwioXeHue. B TaHHOM ciydyae HasHaueHUe TPUIOXKEHUS He UTpaer
poiuM — BaXHA CcamMa CTPYKTypa 3aBUCUMOCTel KOMIIOHEHTOB.
O6paTtuTe BHMMAaHMe, UTO CTPYKTypa MMeeT BUJ OpUEHMUPOBAHHOZ0
(HanpasneHHoz20) epaga. KoOMIIOHEHTbI UIrpPalT pPoOjab Y3708, a
3aBUCUMOCTY MeKIy HUMU — OPUEHTUPOBAHHBIX pebep.
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Puc. 14.1. TunnyHag gnarpamMma KOMMOHEHTOB



O6paTtuTe BHMMAaHMe Ha OAHY BaXHYI0 OCOOEHHOCTb: C KaKOTO ObI
KOMIIOHEHTa Bbl HM Haua/JiM, Bbl HE CMOKETe IIPOMTU II0 CBSI3SIM-
3aBUCUMMOCTSIM M BEPHYTbCSI OOpaTHO B 3TOT K€ KOMIIOHEHT. JTa
CTPYKTypa He MMEeT LMUKIOB. ITO AUUKAUUECKUU OpUueHmupo8aHHbili
epag (Directed Acyclic Graph; DAG).

Temepb ImpeacTaBbTe, UTO MPOMU3ONIET, KOTrAa OJHA M3 KOMaHJ,
BBIITYCTUT HOBYIO BEpPCUMI0 KOMIIOHeHTa Presenters. Omnpenenurs,
KOTO 3aTpOHeT 3TOT (akT, HETPYAHO, HYKHO JIMIIIb IIPOC/IeI0BaTh MO
CTpeJIkaM BXOOSIIIMX 3aBucumMocTeir. To ecTb 3aTPOHYTHI OyOyT
KOMIOHeHTbI View u Main. B 3ToT MOMeHT pa3pabOTUYMKU,
pa3BMBAIOIIVe 3T KOMIIOHEHTbI, MJOJDKHbI pPellluTb, KOraa HadyaThb MX
MHTEerpalmio C HOBOi Bepcuelt Presenters.

OTMeTbTe TaKKe, UTO BBIITYCK HOBOWM Bepcuy KOMIIOHeHTa Main He
3aTPOHET HMUKAKOWM OPYroii KOMIIOHEHT B cucTteMe. VX pa3paboTumku
BOOOIIle MOT'YT He 3HATh O CYIIeCTBOBAHMM KOMIIOHEHTa Main u HMUKaK
He YUMTBIBATh U3MEHEeHMSs, IIPOUCXOAsIIMe B HeM. JTO 3aMeyuaTesbHO.
DTO O03HayaeT, YTO BBIIYCK HOBOM Bepcum Main oxasbiBaeT
MUHMMAaJIbHOE BJIMSIHME.

Korma paspaboTuMky KOMIIOHeHTa Presenters mnoxkesaior
IIPOTECTUPOBATh €ro, MM IPOCTO HYKHO cOOpaTh CBOIO BepPCHUIO
Presenters ¢ BepcussMu KOMIIOHEHTOB Interactors m Entities,
UCII0/Ib3YyEMBIMM B ITaHHBI MOMEHT. HMKakoi Opyro KOMIIOHEHT B
cuCTeMe MM He IOoTpebyeTcs IJisi 3TOro. JTO 3aMeuaTe/ibHO. JTO
O3HauaeT, 4TO paspaborumMkaM Presenters He IpuueTrcs IpuiaraTb
3HAUUTEJNbHBIX YCUJIMI [OJSI TOATOTOBKM K TECTUPOBAHMIO U UM
IOCTaTOYHO YUYECTh HEOOIbIIIOE KOJIMUECTBO IIepEMEHHBIX.

Korga mipuaeT BpeMsl BBIMYCTUTh HOBYK) BE€PCUIO BCEIl CUCTEMBI,
npomecc Oymer mpoTekaTb CHM3y BBepX. CHauaja  Oyger
CKOMOWJIMPOBAH, MMPOTECTMPOBAH M BBINYIEH KOMMIOHEHT Entities.
3aTeM Te ke IeiCcTBUS OYOyT BbIMOJHEHbI C KOMIIOHeHTamu Database
n Interactors. 3a HumM mnocienylT Presenters, View,
Controllers u 3atem Authorizer. Y HakoHell, ouepenb OOMOET OO
Main. JTO O4YeBUOHBIA U JIETKO BOCIIPOM3BOAVMBIN IIpouecc. Mbl



3HaeM, B KaKOM IIOpAAKe CO6I/IpaTI) cucremMy, IOTOMy 4TO ITOHMMaeM,
KaK CBsA3aHbI 3aBMCMMOCTAMM OTAE/IbHbIE €€ YaCTu.

BnusHue unknos B rpade 3aBUCMMOCTEN KOMMNOHEHTOB

[Ipenro/soskuM, 4YTO TIOSBJIEHME HOBBIX TpeOOBaHMII BBIHYAMIO HAC
U3MEHUTb OOUH 13 KJIaCCOB B KOMIIOHEeHTe Entities Tak, uTo OH cTal
JCIIOJIb30BAaTh KjacC M3 KoMmnoHeHTa Authorizer. Hamnpumep,
OOmyCTUM, 4TO Kinacc User u3 Entities cran ucmoib30BaTh Kiacc
Permissions wu3 Authorizer. B pesyabraTe 06pa3oBajiach
LIMKJIMYeCKasl 3aBUCUMOCTb, KaK ITOKa3aHOo Ha puc. 14.2.

DTOT IMKJI HEeMeIJIeHHO IIPUBOIUT K IIOSIBJIEHUIO IIPOOJIEeM.
Hanpumep, paspaboTumky, pasBuBamwIiue KomMmnoHeHT Database,
3HAIOT, 4YTO [JISI BBIITYyCKA HOBOW BEepPCUM OHM [OOJDKHBI IIPOBEPUTH
COBMECTUMOCTbD C KOMIIOHEHTOM Entities. Ho 13-3a
o6pasoBaBIIerocs LKA KOMIIOHeHT Database Teneph TakKe JOKeH
O6bITh coBMecTMM ¢ Authorizer. Ho Authorizer 3aBucur oOT
Interactors. Bce 3TO yCa0KHSeT BbIIYCK HOBOM Bepcuu Database.
Entities, Authorizer u Interactors dakTuuyecKkyu NpeBpaliaroTcs
B OIMH OOJIBIION KOMIIOHEHT — 93TO O3HayaeT, 4YTO BCex
paspaboTUMKOB, pa3BUBAIOIIMX 3TY KOMIIOHEHTbI, Oy[IeT Impecjief0BaTh
«CUHIPOM cjaeayioiero yrpa». OHu OyayT MOCTOSHHO HACTYIaTb IPYT
OPYTY Ha ISITKM U3-3a HEOOXOAMMOCTY UCIIOIb30BaHMS OTHUX U TEX JXKe
BepCUii KOMIIOHEHTOB APYT Apyra.
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Puc. 14.2. Linknnyeckas 3aBUCMMOCTb

Ho crmcok mpobsieM 3TMM He ucuepribiBaeTcs. ITogymaiite, 4To
MIpOMU30JiIeT, KOrma HaM I0TpeOyeTcsl MpPOTEeCTUPOBATh KOMIIOHEHT
Entities. K Hamemy ri1yOOKOMY Orop4eHMI0 OOHAPYKUTCS, UTO MbI
OO/DKHBI cobpaTh M  MHTerpupoBaTb ero ¢ Authorizer wu
Interactors. Takas cTerneHb 3aBUCUMOCTY KOMIIOHEHTOB BBI3LIBAeT
6eCITOKOICTBO, €C/IM OHA BOOOIIe AOITYCTUMA.

B0o3MOKHO, BaM Y)Ke IMPUXOAUIOCh 3aJaBaThCs BOIIPOCOM, IOYEMY
O IIPOCTOTO MOJIYJIbHOTO TEeCTUPOBAHMS OOHOTO M3 KJIacCOB
MIPUXOAUTCS TMOAK/IIYATh TaK MHOTO OMOJMOTEK U BCSIKOWM IPYTOii
BCSTUMHBI. Ec/ii 6bI BbI KOITHYJIM IVIYOXKe, TO HAaBePHSIKA ObI 00OHAPYKUIN
LIMKIIBI B Tpade 3aBucumocTeii. Takue UMKIIbI CYIIeCTBEHHO YCAOXKHSIOT
M30JISILIMI0 KOMIIOHEHTOB. MoIy/IbHOE TeCTHMPOBAHME U BBIITYCK HOBOIA
BepCUM TMIpeBpalllaeTcsi B OYeHb CJHOXHYIO 3amady. Kpome Toro,
IIPO0JIEMBI, ITPOSIBIISTIONINECS BO BpeMsI COOpPKM, HAUMHAIOT HapacTaTh B
reoMeTPUUYECKOi IPOrpeccum OT KOJIUMYeCcTBa MOIYIIEN.

Bojiee Toro, HajMumue LMKIOB B Irpade 3aBUCUMOCTEN YCIOXKHSET
ompepeseHne IOpsSaKa COOPKM KOMIIOHEHTOB. VM meicTBUTENbHO, B
3TOM Cjlyyae HeT IPaBWJIbHOTO MOpsiAKa. OTO MOXET IOBJeUb Ipyrue
HEMpPUSATHOCTM B S3bIKaX, TaKMX KaK Java, KOTOpble W3BJIEKAIT



O0OBSIBIICHUS U3 CKOMITMJIMPOBAaHHbBIX IBOMYHDbIX (1)&171}1013.

O6pa3oBaBIIyIOCS
pas3opBaTh M MPUBECTU Tpad 3aBUCHMMOCTEN K Gopme alMKINIEeCKOTO
opueHTupoBaHHoro rpada (DAG). [las 5TOro MCIOJAb3YIOTCS [Ba
OCHOBHBIX MeXaHM3Ma:

PaspbiB unkna

LMKINYECKYIO

3aBUCMMOCTbD

BCeraa

MO>KHO

1. IlpyMeHMTb NOpPUHIUII MHBepcuu 3aBucumocTeir (Dependency
Inversion Principle; DIP). B aTom ciiyuae, Kak moKa3aHoO Ha puc. 14.3,
MOKHO ObIIO OblI cO3maTh MHTepdelic, ompemensionii MeTObI,
HeobOxomuMble kiaccy User, 3aTeM IOMECTUTb ITOT MHTepderic B
Entities u yHaciemoBath ero B Authorizer. 3To o6paTuao Obl
3aBUCUMOCTb Mexkny Entities u Authorizer u pasopBaio LMKIIL.

—1
L:» Permissions \f:.

]

Entities Authorizer

] L]
User > Permissions

[ ] ]
Entities Authorizer

] ]
User Permissions

L]

Puc. 14.3. NuBepcusa 3aBucumoctu mexay Entities u Authorizer

2. Co31aTh HOBBIMi KOMIIOHEHT, OT KOTOPOrO 3aBUCAT Entities mu
Authorizer.

[TomecTTh B HOBBIMA KOMIIOHEHT Kjacc(bl),
KOTOPBIX OHM 00a 3aBUCST (puc. 14.4).

oT
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Puc. 14.4. HoBbit KOMNOHEHT, OT KOTOpOro 3aBucaT Entities n Authorizer

«N3MeHUYnBOCTb»

BTopoe peleHne rpeanojaraeT 3aBUCUMOCTbD CTPYKTYPBI
KOMITOHEHTOB OT M3MeHeHUsT TpeboBaumii. 1 geiicTBUTEeIbHO, C POCTOM
MIPWIOXKEHNUSI CTPYKTypa 3aBUCUMOCTEN KOMIIOHEHTOB pPacTeT U
n3MeHsieTcs. I103TOMy ee MOCTOSHHO HYKHO MPOBEPSTb HA MpeameT
rosiBjieHMsT LMKI0B. Korma oOpa3yioTcsl LMUK/IbI, MX HYKHO pa3pbIBaTh
TeM WM MHBIM cIiocobom. VMHOrma Ajisi 3TOro IPUXOANUTCS CO30aBaTh
HOBble KOMIIOHEHTbI, UTO 3aCTaBjsieT pa3pacTaTbCs CTPYKTYPy
3aBMCUMOCTEIA.

MpoekTupoBaHue cBepXy BHU3

[Ipob6neMbl, UTO MbI OOCYyOMIM K [TAHHOMY MOMEHTY, BeayT K
OJHO3HAUHOMY 3aK/JIIOUEHMIO: CTPYKTypa KOMIIOHEHTOB He MOKeT
MIPOEKTUPOBATHCS CBepXy BHMU3. K 3TOMy BBIBOAY MPUXOASAT He Cpasy,
KaK TOJbKO HAUMHAIOT IPOEKTUPOBATb CUCTEMY, HO 3TO HeU30eXHO
CJIy4aeTcsl C pOCTOM U M3MEeHEeHMEeM CUCTEMBI.

HeKOTOpre UuTaTe/]Iin MOTYT CUECTb 3TO YTBEPXKAEeHME HEJIOTUUHbIM.



MbI OOBIYHO OKMIA€M, UTO Pa3jIOKeHMe Ha KPYIIHbIE COCTaBJISIONINE,
TaKMe KaK KOMIIOHEHTbI, OyZeT TaKKe COOTBETCTBOBATh Pa3/I0KEHUIO
10 (PYHKUUOHAIbHOMY TIPU3HAKY.

PaccmaTpuBasi KpyImHOOJIOUHYIO AMarpamMmy, TaKylo KaK CTPYKTypa
3aBUCUMOCTEN KOMIIOHEHTOB, Mbl I10JIaraeM, YTO KOMITOHEHTbI JOJI’KHbI
KaKMM-TO 00pa3oM IIpeACTaBiasIThb GyHKUMM cucteMbl. Ho B
OeCTBUTENIbHOCTY 3TO He SBJSIeTCSI HelpeMeHHBbIM aTpuOyTOM
oyarpaMM 3aBMCHMMOCTE KOMIIOHEHTOB.

dakTMUecKM IOuarpaMMbl 3aBUCUMOCTEI KOMIIOHEHTOB CJIabo
OTpaskaioT QYHKIUM MPUIOKeHMSI. B 60/blleli cTereHy OHU SIBJISTFOTCS
oTpaskeHueM ydobcmea cOOpKU U conposoxdeHus TIPUIOXKeHus. B aTom
IJlaBHAs MPUYMHA, II0YeMy OHM He IIPOEKTUPYIOTCSI B Hauaje
paspaboTKy MpoeKkTa. B aTOT mepuom HeT IIpPOrpaMMHOI0 obecrieueHus,
KOTOpoe TpebyeTcsl coOupaTb ¥ COIPOBOXKAATH, IIO9TOMY HeET
HEOOXOIMMOCTM COCTaBJSITh KapTy COOpKM U coIpoBoxkaeHusi. Ho c
TOSIBJIEHMEM BCe OOJbIIEero 4Ymcjaa MOAY/Aei Ha paHHUX CTagusix
peanu3anuy ¥ IMPOEKTUPOBAHMS BO3pacTaeT IOTPEOHOCTb YIIPABJISITh
3aBMCUMMOCTSIMM, UYTOObI MPOEKT MOKHO ObLIO pa3pabaTbiBaTh, He
oracasicb «CHHIpOMa CJeayliero yrpa». Kpome TOro, IOSIB/ISIETCS
KejlaH/e MaKCUMMAaJbHO OTPaHMYMThL BIMSIHME M3MEHEHMI, I03TOMY
Mbl HauyMHAeM oOOpaliaTb BHMMaHME Ha MNPUHLMUILI €IVMHCTBEHHOI
orBeTCcTBeHHOCTM (SRP) m cormacoBanHoro wusmeHeHusa (CCP) mun
00beIMHSTh KJIaCChl, KOTOpPbIe HABEPHSIKA OyAYT M3MEHSIThCSI BMECTe.

OpmHOM M3 TI7aBHBIX 337a4 TaKOM CTPYKTYPbl 3aBUCUMOCTEN
SIBJISIETCS. M3OJSLMSI M3MEeHUYMBOCTM. HaM He HYKHbI KOMIIOHEHTHI,
YaCTO M3MEHSIONMECS M0 CAaMbIM MEJKUM IPUUYMHAM M BAUSIONIVE Ha
OpyTyie KOMIIOHEHThI, KOTOpbIe MHAue ObLIM ObI BIIOJIHE CTAOMIBHBIMA.
Hanpumep, KocMeTuueckue u3MeHeHMs] B rpaduueckoM MHTepdelice
He MO/DKHBI BAMSTH Ha OM3Hec-mipaBuia. JlobaBiieHue U M3MeHeHMe
OTUYETOB He [O/DKHO BJMSATh HA BBICOKOYPOBHEBbIE ITOJIUTUKMN.
CnepmoBaTesibHO, I'pad 3aBUCUMMOCTEI KOMIIOHEHTOB CO3[AeTCs U
dbopmMupyeTcss apXuUTeKTOpamMy [IJisl 3allMThl CTAOMJIbHBIX U ILI€HHBIX
KOMITOHEHTOB OT BJIMSIHUSI U3MEHUYMBBIX KOMIIOHEHTOB.



[Io mepe pasBUTUSI MTPUIOKEHMUSI Mbl HauMHaeM OeCIIOKOMUTHCSI O
CO3JaHMM 3JIEMEHTOB MHOTOKPATHOI'O IM0JIb30BaHMs. Ha aTOM 3Tare Ha
COCTaB KOMIIOHEHTOB HAauUMHAEeT BJIUITb IIPUHUMUII COBMECTHOI'O
IOBTOPHOro ucroib3oBaHus (CRP). HakoHel, ¢ mosBIeHMEM LVKIIOB
Mbl HauMHaeM IIPUMEHSTb MPUHLNUI AUUKIUYHOCTU 3aBUCUMOCTEN
(ADP), B pe3yibTaTe HauMHaeT M3MEHSITbCSI M pas3pacTtaTrbCs rpad
3aBMCUMOCTE KOMIIOHEHTOB.

[TombITKa CIIPOEKTUPOBATH CTPYKTYPY 3aBUCUMOCTE KOMIIOHEHTOB
paHblile JI00bIX KJIACCOB, CKOpee BCero, MoTeprnuT Heymady. Ha sTom
3Tare MbI IOUTM HMYEro He 3HAaeM O COIJIaCOBAHUM M3MEHeHUi, He
IpeACTaB/IsieM, Kakye 3JIeMeHThl MOKHO MCII0Ib30BaTh MHOTOKPATHO U
IIOUTHM HaBEepHSKA CO30aaMM KOMIIOHEHTbHI, 00pasylolye HMKINnIecKue
3aBUCUMOCTU. II03TOMY CTPYKTypa 3aBUCUMOCTEN KOMIIOHEHTOB
OO/DKHA pacTU M pasBUBATHhCSI BMeECTE C JIOTMUECKMM OMU3aIHOM
CUCTEMBI.

MpuHLUMN YyCTONUMBBIX 3aBUCUMOCTEMN

3asucumMocmu 00JixHbI BbiMb HaNpPasaeHsl 8 CMOPOHY ycmou4ugocmu.

IIns3ailH He  MOXeT OCTaBaTbCsI  CTaTUMYHBIM. HekoTopas
M3MEHUYMBOCTh BCE PAaBHO HeoOXoAyuMa, ecly IIpeAIioJaraeTcs
CONpPOBOXIATH nu3arH. Cienys MPUHIUITY COrJIAaCOBAHHOTO M3MEHEeHUS
(CCP), MBI cCO31aeM KOMIIOHEHTbI, UYBCTBUTEJbHbIe K OIHUM
U3MEHEHUSIM U HeBOCIIPpUMMUMBBIE K JIpyrumM. HexkoTopbie u3
KOMITOHEHTOB U3HAYAJIbHO NPOeKmMupyrmcs Kak u3MeHuuBble. TO eCTb
MbI 0Xcudaem, UTO OHU OYITYT U3MEHSIThCSI.

KoMIOHEeHTbBI, ¢ OOJBIIMM TPYAOM IMOAAAIOIIMECS M3MEHEeHUI0, He
IO/DKHBI 3aBMCETh OT JIIOOBIX M3MEHUMBBIX KOMIIOHEHTOB. lHaue
M3MEHUMBbII KOMIIOHEHT TOKE TPYIHO OyIeT M3MEHSITh.

JTO OgHA M3 IIPEBPATHOCTEN NPOrpaMMHOro obeclieueHusi, KOrma

MOIY/b, IIPOEKTUPOBABIIMUIACS  CII€LMaJIbHO, YTOOBI  YIIPOCTUTD
BO3MOKHOCTb M3MEHEHM, CTAHOBUTCS CJI0XXHO M3MEHSITh IIPOCTO U3-



3a TOro, YTO OT HEro 3aBUCUT OPYroil mMoayib. IIpencraBbTe: Bbl HE
U3MEHWIM HU CTPOYKM KOJA B CBOEM MOZAYJIe, U BIAPYr €ro CTajao
CIIOXHO u3MeHsTb. Cinenysl TPUHLUIYY YCTOMUYUBBIX 3aBUCUMOCTEN
(Stable Dependencies Principle; SDP), Mmbl rapaHTHpyeM, UTO MOIYJIH, C
TPYZIOM IOJaloNMecs u3MeHeHIo, He OyIyT 3aBUCETb OT MOAYJeid,
CIIPOEKTUPOBAHHBIX [IJI51 YIIPOILEHUS U3MEHEeHUN.

YcTonumBocCTb

Yro mompasyMeBaeTcCsl IIOJ «YCTOMYMBOCTbIO»? IIpemcraBbTe cebe
MOHETYy, CTOSIIyI0 Ha pebpe. SIBjsieTcss M Takoe ee TIOJIOKeHMe
ycroinunBbiM? CKOpee BCero, Bbl OTBeTUTe «HeT». OOHAKO eciun
OTpaJuTh ee OT BUOpaluit M TyHOBEHUI BeTpa, OHA MOXKeT OCTaBaThCs
B TAaKOM IIOJIO)KEHUUM CKOJIb YrOgHO Hoaro. To ecThb YCTONUYMBOCTH
HAlpsSIMyK0 He (CBf3aHa C YaCTOTO u3MeHeHuU. MoHeTa He
M3MEHSIeTCsI, HO eJiBa JiM KTO-TO CKaXXeT, UTO, CTOS Ha pebpe, OHA
HaXOIUTCS B YCTOMUYNBOM I1OJIOKEHUN.

B TonkoBOM cjioBape TOBOPUTCS, UYTO YCTOMUYMBOCTD — 3TO
«CTIOCOOHOCTh ~ COXPaHSITb  CBOE€  COCTOSIHME  TIpUM  BHENIHUX
BO3JEMCTBUSIX». YCTOMUMBOCTh CBSI3aHA C KOJMYECTBOM paboTHI,
KOTOPYIO TpebyeTcs mpopeaTh, YTOObI M3MEeHUTb cocTosiHMe. C OIHOI
CTOpPOHbBI, MOHETa, CTOsIIAs Ha pebpe, HAXOAUTCSI B HEYCTONYMBOM
COCTOSIHUM, TIOTOMY UTO TpeOyeTcsl IMPUIOXKUTH KPOIIEYHOe YCUIMeE,
yTOOBbI OMPOKUHYTh ee. C APYroi CTOPOHBI, CTOJ HAXOAUTCSI B OUYEHb
YCTOIUYMBOM COCTOSIHMM, TIOTOMY UTO [Js €ero ONpPOKUAbIBAHMUS
TpeOyIOTCSI HAMHOTO 00Jjiee CyIeCTBEHHbIE YCUIMSL.

Kakoe OTHOIlIEeHMEe BCe 3TO MMeeT K IIPOrpaMMHOMY oOecIleueHMI0?
CyllecTByeT MHOXECTBO (paKTOpPOB, YCIOXKHSWOIIMUX M3MeHeHMe
KOMIIOHEHTAa, HallpuMep ero pasmep, CJIOKHOCTb U SICHOCTb. HO MbI
OCTaBMM B CTOPOHE BCe 3TU (PAKTOpbl U COCPEeNOTOUYMM BHMMAaHME Ha
Koe-ueM ApYyroMm. ECThb OAMH BepHbIN CIOCOO CaeaaTh ITPOrpPaMMHBINA
KOMIIOHEHT CJOXHBIM [JJiI M3MEHEHUSI — CO30aTb MHOI'O OPYIUX
KOMIIOHEHTOB, 3aBUCAIIMUX OT Hero. KOMIIOHEHT € MHOXXeCTBOM
BXOASIIMX 3aBUCUMOCTE OYeHb YCTOMUYMUB, IOTOMY UTO COIJIaCOBaHME



M3MEHeHUll CO BCeMMU 3aBucAmyMmM  KOMIIOHEHTaMU Tpe6YET
3HAUUTEeJIbHbIX YCM)IMﬁ.

Ha puc. 14.5 r1peacraBaeHa pAuarpaMmMa C  YCTOMUMBBIM
KOMITOHEHTOM X. OT Hero 3aBUCST TPU APYIMX KOMIIOHEHTa, TO €CTb
MMeeTCsl TPU BecKue IIPUUYMHBI He U3MEHSIThb ero. Mbl TOBOpUM, UTO X
Hecem omeemcmeeHHOCMb 3a 3T TpU KOMIIOHeHTa. CaM KOMITIOHEHT X,
HampoTMB, HUM OT 4Yero He 3aBUCUT, TO €CTb HA HEro He OKa3bIBAeTCs
HMKAKMX BHENIHMX BO3[ENCTBUI, KOTOpble MOIVIM ObI IIPUBECTU K
M3MeHeHNI0. Mbl TOBOPUM, UTO OH HE3d68UCUM.

Ha puc. 14.6 uzobpakeH O4eHb HEYCTOMUMBbBIN KOMIIOHEHT Y. OT
Hero He 3aBUCUT HUKAKOW APYroii KOMIIOHEHT, ITI03TOMY MbI TOBOPUM,
UYTO OH JIUIIIEH OTBETCTBEHHOCTU. VIMeeTcs TakKe TpU KOMIIOHEHTA, OT
KOTOPBIX 3aBUCUT Y, TTIO3TOMY HEOOXOIMMOCTb €ro M3MeHEeHUs MOKeT
IPOUCTEKATh U3 TpeX BHEIIHUX MCTOYHUKOB. Mbl rosopum, uto Y
3aBUCUM.

Puc. 14.5. X: ycTOMYMBbIA KOMMOHEHT



Puc. 14.6. Y: oueHb HEYCTOMYMBbLIN KOMMOHEHT

MeTtpuku ycToiunsocTu

Kak OILIeHUTh YCTOMUYMBOCTH KOMITOHeHTa? OIMH M3 CIOCO00B —
IIOACUYMTATh KOJINYECTBO BXOOIMIMX U UCXOOSIUINX 3aBUCUMOCTEN 3TOro
KOMITOHEHTAa. TU YMC/Ia MO3BOJISIT BBIUMC/INUTD MEPY €ro YCTOMYMBOCTM.

e Fan-in (uucno 6x0008): KOJIUUECTBO BXOISIIMX 3aBUCUMMOCTEN. JTa
MeTpMKa oOmpefesieT KOJIMYECTBO KJIAaCCOB BHe  JTAHHOTO
KOMITOHEHTAa, KOTOPbIE 3aBUCST OT KJIACCOB BHYTPM KOMITIOHEHTA.

e Fan-out (uucno 8»1x0008): KOJIUYECTBO UCXOASIINX 3aBUCUMOCTe. JTa
MeTpUKa oOIlpenesieT KOJUYECTBO KJIAaCCOB BHYTPU [TaHHOTO
KOMITOHEHTA, 3aBUCSIIMX OT KJIaCCOB 3a €ro rnpeneaaMiu.

e [: HeyCcTOMUMBOCTD: I = Fan-out + (Fan-in + Fan-out). 3HaueHue 3TOM
MeTpuKku usMeHsiercs B amamnazoHe [0, 1]. I = 0O cooTBeTCTByeT
MaKCUMaJIbHOM YCTOMUYMBOCTM KOMIIOHEHTA, I = 1 — MakCUMMaJIbHOM
HEYCTONYNBOCTM.

MeTtpuku Fan-in (4uciao BXomoB) u Fan-out (4ncio BI)IXOLLOB)ﬁ
OIpenesioTC KaK KOJINMUYEeCTBO KJIaCcCOB 3a MpenenaMy KOMIIOHEHTOB,
CBSI3aHHBIX 3aBUCUMMOCTSIMM C KjJacCaMM BHYTPU KOMIIOHEHTA.
PaccMoTpuMm mpumMep, n300pakeHHbIN HA puc. 14.7.



Puc. 14.7. MNpumep

Paccuntaem ycronmumBOoCTh KOMIIOHeHTa Cc. BHe kommnoHeHTa Cc
MMeEeTCSI TPU Kjacca, 3aBUCSIINX OT KinaccoB BHyTpu Cc. To ectb Fan-in
= 3. Kpome Toro, BHe Cc mMeeTCsI OOMH KJIacC, OT KOTOPOTrO 3aBUCST
kiaccel BHYTpU Cc. To ectb Fan-out=1wu 1= 1/4.

B C++ 9TM 3aBUCHMMOCTM OOBIYHO IIpeACTaB/IeHbl MHCTPYKIMUSIMU
#include. B meicTBUTENbHOCTM METPUKY [ MpoIle BbIYUCISITDL, KOrAga
MUCXOOHBIM KO, OpPraHM30BaH TaK, YTO KaXIbIi KJIACC XPAaHUTCS B
oTaenbHOM (aiine. B Java MeTpuKy I MOXXHO BBIYUC/IAUTD, MOACUMUTAB
KOJIMUECTBO MHCTPYKLMII import M MNOJHBIX KBaIM(PUIMPOBAHHBIX
VIMEH.

Ecin merpuka I paBHa 1, 3TO O3HauvaeT, YTO HMKAKOM OPYroin
KOMITOHEHT He 3aBUCUT OT JaHHOTO KoMIoHeHTa (Fan-in = 0) u JaHHbIN
KOMITOHEHT 3aBUCUT OT APYTUX KOMIIOHEHTOB (Fan-out > 0). 31O
MIPU3HAK HEYCTOMYMBOCTY KOMIIOHEHTA; OH 6€30TBETCTBEH M 3aBUCUM.
OTCyTCTBME 3aBUCAIIMX KOMIIOHEHTOB O3HAuaeT, YTO OH He MOXeT
CIYKUTb IIPUUMHOM M3MEHeHMs [pyIMX KOMIIOHEHTOB, a ero
CcOOCTBEHHAS 3aBUCMMOCTDH MOXET IMOCTYXKUTh BECKMM OCHOBAHMEM IS
M3MEHEeHMS CaMOro KOMIIOHEHTa.

Hampotus, korma Metpuka I paBHa 0, 3TO O3HayaeT, UYTO OT
KOMITOHEHTa 3aBUCST Apyrue KoMrnoHeHThl (Fan-in > 0), HO caM OH He
3aBUCUT OT [PYIMX KOMIIOHEHTOB (Fan-out = 0). Takoil KOMIIOHEHT
omeemcmeeH U He3asucum. OH 3aHMMaeT MaKCUMAaJIbHO YCTOMYMUBOE
IOJIOKeHMe.  3aBUCUMOCTM OT HEro YCJIOXHSIT M3MeEHeHUe



KOMIIOHE€HTa, a OTCYTCTBME€ KOMIIOHEHTOB, OT KOTOPbLIX OH 3aBUCHUT,
O3Ha4vYaeT OTCYyTCTBUE CHJI, KOTOpbie MOIJIN ObI 3aCTaBUTh €ro
M3MEHUTDLCA.

[TpuHLUUIT YCTONUUBBIX 3aBUcUMoOCTe (SDP) roBopuT, 4TO MeTpuKa
I KOMITIOHEHTA AO0/IKHA OBbITh 00JIbIlIe METPUK I KOMIIOHEHTOB, KOTOPbIE
OT Hero 3aBuciaAT. To ecTb MeTpuKkM [ OO/KHBI YMEHbUWAMmsCsl B
HarpasJIeH 3aBUCUMOCTMU.

He BCe KOMMOHEHTbI A0KHbI 6bITb yCTOﬁ‘-IMBbIMM

Eci Bce KOMIIOHEHTbI B CHUCTeMe OyayT MMeTb MaKCUMaJIbHYIO
YCTOMUMBOCTb, TaKyl0 CUCTEMY HEBO3MOXHO OyAeT M3MeHUTb. ITO
HeXejaTejibHasi  CUTyauus. B [eiCTBUTENBHOCTM  CTPYKTypa
KOMITOHEHTOB JOJIKHA ITPOEKTUPOBAThCS TaK, UTOObI B Helt MMeuCh U
YCTOMUMBBIE, U HEYCTOMUMBbIE KOMIIOHEHTHI. /IuarpamMmMa Ha puc. 14.8
OEeMOHCTPUPYET UOEAJbHYI0 OpraHu3alnuilo CUCTEMbl C  Tpems
KOMIIOHEHTaMM!.

M3meHsieMble KOMIIOHEHTBHI HaxXOISITCSd BBEpPXy U 3aBUCAT OT
YCTOMUMBOTO KOMIIOHEHTa BHM3y. Pa3melleHMe HeEyCTOMUYUBBIX
KOMITIOHEHTOB B BepXHeii YacTu AyarpaMMbl — OOIIEIIPUHSITOE U OUeHb
ynoOHOe corjallleHue, MOTOMY UTO JitoOble CTpeKM, HallpaBjeHHbIe
66epx, SICHO TIOKaXyT HapylleHue  IIPUHLUIA  YCTOMUYMBBIX
3aBUCUMMOCTe (4, Kak Bbl yoenuTech najee, MpUHIMUIIA allMKIUIHOCTHA
3aBUCUMOCTEN).

HEYCTOMYMBLIN HEYCTOMYMBLIN

=1 =1

Voo

YCTOMYKMBBIN




Puc. 14.8. NpeanbHasa opraHnsaums CMCTEMbI C TPEMS KOMMOHEHTaMM

HuarpamMa Ha puc. 14.9 nemMOHCTpuUpyeT HapylleHMe MNPUHINUIIA
SDP.

KommoneHT Flexible crenmasbHO ITPOEKTUPOBAJCS TaK, YTOOBI
ero ObLIO JIerKo WU3MeHsIThb. IIpemmosnaraaoch, YTO OH Oyger
HeycToiuMBbIM. HO KTO-TO M3 pa3paboOTuMKOB, pabOTaOUIMX HAal
KOMIIOHEHTOM Stable, co3maa 3aBUCMMOCTb OT KOMIIOHEHTA
Flexible. 3To gBHOe HapylleHue NpuHLKIa SDP, moToMy 4TO

HEYCTOMYUBLIN HEYCTOMYMBLIN

=1 =1
Y &

YCTOMYKMBBIN

—

Flexible

Puc. 14.9. HapyweHnue npuHumnna SDP

MmeTpuka I KomrioHeHTa Stable HaMHOro MmeHblle MeTpuUKM [
KomrioHeHTa Flexible. Kak pe3ynbTaT, CO3JaHMe TaKOM 3aBUCUMOCTA
YCJIIO)KHWJIO BO3MOXKHOE M3MeHeHMue KoMroHeHTa Flexible. Termeps
n00ble M3MeHeHMsI B KOMIIOHeHTe Flexible mpuueTcs corjiacoBbIBaTh
C KOMIIOHEHTOM Stable u BceMM KOMITOHEHTaMM, 3aBUCSAIIMMU OT
Hero.

Yro6bl MCIIPaBUTH IPoOJEeMY, HYKHO pa3opBaTh 3aBUCUMOCTH
Stable or Flexible. 3auem HyXHa 3Ta 3aBUCUMOCTB? [IOIyCTUM, UTO
B KOMIIOHeHTe Flexible mmeetcs kiacc C, KOTOPBIA MCIIOIb3YeTCS
npyrum kimaccoMm U n3 komrioHeHTa Stable (puc. 14.10).



Stable ‘:::Flexibla
u :F = C

Puc. 14.10. Knacc U B komnoHeHTe Stable ncnonb3yet knacc C B koMnoHeHTe Flexible

VcnpaBUTh CUTyalIMI0 MOSKHO, NPUMEHMB IPUHIMUI MHBEPCUU
saBucumocteit (DIP). [nst storo omnpepenum uHTepdeiic US u
IIOMEeCTM €ero B KOMIOHEeHT c¢ umeHeM UServer. IDToT mHTepdeiic
OO/DKEH OOBSBISITH BCE€ METOIbI, MCHOJb3yeMble KiaaccoMm U. 3aTtem
peanusyeM 3TOT MHTepdeiic B Kiaacce C, Kak MokasaHo Ha puc. 14.11.
OTo pasopBeT 3aBUCHMMOCTh Stable or Flexible u BbIHYZUT 06a
KOMITOHEeHTa 3aBuceTb OT UServer. UServer oueHb ycronuus (I = 0), a
Flexible coxpaHut xemaeMyro HeycTOMUMBOCTL (I = 1). Temepp Bce
3aBUCUMOCTY IPOCTUPAIOTCS B CTOPOHY YMEHbIIeHus 1.

| US
table - % Ewer[l:;:-]

Flexible

Puc. 14.11. Knacc C peanusyet untepdeinc US

AGCTpaKTHble KOMNOHEHTDI

KoMy-TO MOKeT 1moKasaTbCs CTPAHHBIM, UTO MbI CO3a/Ii KOMIIOHEHT —
B JIaHHOM Ipumepe UService, — He comepskalluili HMYEro, KpoMme
uHtepdeiica. To ecTb KOMIIOHEHT HE COAEPKUT BBIIIOJHSIEMOro Kopja!
OmHako, Kak OKasbIBAeTCsI, 3TO BeCbMa pacIpOCTpaHeHHas U
eIMHCTBEHHO BO3MOXXHAsI TAKTMKA B SI3bIKAX CO CTATUYECKOM CUCTEMOM
TUIIOB, TakKuX Kak Java u C#. Takue aOCTpaKTHbIE KOMIIOHEHTHI OUE€Hb
YCTOMUMBBI ¥ MIO3TOMY CJIYKAT UAEalbHOM LeJIbI0 IS 3aBUCUMOCTEN B



MeHee YCTOI'/JI‘—II/IBI)IX KOMIIOHEHTax.

B s13bIKax ¢ AMHaAMMUECKOl CUCTeMOJ TUIIOB, TaKuX Kak Ruby uan
Python, mogo6Hble abcTpakTHble KOMIIOHEHTbI BOOOIIEe OTCYTCTBYIOT,
TaK JKe KaK 3aBMCUMMOCTHU, KOTOpPbIe MOKHO ObIJIO ObI HALIeJIUTh Ha HUX.
CTpyKTypa 3aBUCMMOCTEN B 3TUX SI3bIKaX HAMHOTO MpOIIe, IIOTOMY UTO
O WMHBEPCUMM 3aBUCUMMOCTell He TpebyeTcsl OOBSIBIASTD WU
Hacjaea0BaTh MHTepdeichI.

MpuHUMN yCTOMUMBOCTH aBCTpaKLUMiA

Ycmoliyusocmes KOMNoOHeHMa nponopuyuoHaabHa e2o abcmpakmHocmu.

Kyaa noMecTuTb BbICOKOYpOBHEBbIE NpaBuna?

HekoTopble 4yacTu IPOrPaMMHBIX CUCTEM OOJDKHbBI MEHSITbCSI OUYE€Hb
penKko. DTU 4aCTU IIPeACTaBJISIIOT BbICOKOYPOBHEBbIE aPXUTEKTYPHbIE U
opyrue BakHble pelreHMs. HUKTO He skejlaeT, UTOObI TaKue peIleHus
ObUIM  M3MEHUYMBBIMM. [looTOMYy IporpaMMHOe  obeclieyeHue,
MHKAICYJIUPYIollee BBICOKOYPOBHEBbIE ITPaBuUJia, JO)KHO HAXOAUTHCS B
ycToinunBbix KommoHeHTax (I = 0). HeycroitumBbie (I = 1) OOIKHBI
coepsKaTh TOJIbKO M3MEHUMBBIN KOJ — KO, KOTOPbIiI MOXXHO ObIJIO OBbI
JIETKO ¥ OBICTPO U3MEHUTb.

Ho eciu BBICOKOYPOBHEBBbIE MpaBujaa IMOMECTUTh B YCTOMYUBBIE
KOMITOHEHTbI, 3TO VYCJIOXHMUT M3MEHEeHMe MCXOOHOIo  KoAa,
peanusyioniero ux. IT0 MOXKET CIejiaThb BCIO apXUTEKTYpPy HEruOKOii.
Kak KOMITOHEHT C MakCUMMaJIbHOM ycToiumBoCThi0 (I = 0) cmenaThb
I'MOKMM  HACTOJbKO, YTOObI OH COXpPaHSIA YCTOMYMBOCTH IIpU
usMeHennusix? OTBeT 3aK/JIOYaeTCSI B  COOMIOMEHMM  IIPUMHIIMIIA
OTKPBITOCTI/3aKpbITOCTU (OCP). ODTOT NMPUHLIUI TOBOPUT, UTO MOXKHO U
HY)KHO CO3/1aBaTh KJacCChl, JOCTATOYHO TMOKME, YTOOBI X MOKHO OBIIO
HacjaemoBaTh  (pacmupsiTb) 06e3  m3meHeHus. Kakme  Kjacchl
COOTBETCTBYIOT 3TOMY IIPUHLIUITY? AOCmMpaxkmHole.



BeepeHune B npMHLMN YCTOMUUBOCTU abCTpaKL MM

[IpuHIMn ycroitumMBocTu abcTpakimii (Stable Abstractions Principle;
SAP) ycTaHaBAMBAET CBSI3b MEXIY YCTOMUMBOCTHIO M aOCTPAKTHOCTBIO.
C OOHO CTOPOHBI, OH TOBOPUT, UTO YCTOMUMBBIN KOMIIOHEHT TaKKe
OO/DKEeH ObIThb aOCTPaKTHBIM, YTOObI €ro  YCTOMYMBOCTb HeE
IPensATCTBOBaJIa pacClIMpeHuio, C [OPyroil — OH TOBOPUT, UTO
HEYCTOINUYMBBIII KOMIIOHEHT AO/DKEH ObITh KOHKPETHBIM, ITOTOMY UTO
HEYCTOMNUYMBOCTD MO3BOJISIET JIETKO U3MEHSITh €r0 KO/,

To ecTb CTAOM/IbHBIN KOMIIOHEHT JIOJIKEH COCTOSITh U3 MHTepdelicoB
M abCTpaKTHBIX KJIACCOB, UYTOObI €ro JIErKO ObUIO pPacCIIMpPSTh.
YcToituBble KOMIIOHEHTBI, OOCTYIIHbIE IJISI pacIIMpeHusi, 00/iagaroT
OOCTAaTOYHOM TI'MOKOCTbIO, UTOObI He HAaK/IaObIBaThb Ype3MepHbIE
OTpaHMYEHMUS Ha apXUTEKTYPY.

[IpuHIMIIBI  yCcTOMUMBOCTM abcTpakiumit (SAP) UM YCTOMYMBBIX
3aBucumocrteit (SDP) BMecTe COOTBETCTBYIOT IPUHLIUIYY WHBEPCUN
3aBucumocreit (DIP) [0 KOMIIOHEHTOB. JTO BEpPHO, IOTOMY YTO
npuHiun SDP Tpebyer, 4TOOBI 3aBMCUMMOCTM ObLIM HamIpaBjIeHbI B
CTOPOHY YCTOMUYMBOCTH, a nOpuHOun SAP yTBepxkpaeTr, UTO
YCTOMUMBOCTD TOJIpa3syMeBaeT abCTpaKTHOCTb. To ecTh 3asucumocmu
00JLKHBL ObIMb HANPABTIEHBl 8 CMOPOHY AOCMPAKMHOCMU.

Opnako npuHiui DIP cdopmynupoBaH Ajs KIaccoB, M B ciIyyae C
KJIaccaMM HeT HMKAaKMX MOJYyTOHOB. Kjmacc nnbo abCTpaKTHbINM, MO0
HeT. [TpuHiunel SDP 1 SAP fneiicTBYIOT B OTHOIIEHMM KOMIIOHEHTOB U
IOOITYyCKAIOT CUTYaIlMIO, KOIIa KOMIIOHEHT YaCTUMUYHO aOCTPaKTHBIN I
YACTUYHO YCTONUYUBBIIA.

Mepa abcTpakTHOCTH

Mepoit abCTpaKTHOCTM KOMITOHEHTA CJIYXKUT MeTpuka A. Ee 3HaueHue
orpejensieTcsl IMPOCTbIM OTHOILIEHMEM KOJauvecTBa MHTepdeiicoB u
abCTpPaKTHBIX KJIACCOB K 00II[eMY UMCITy KIIaCCOB B KOMIIOHEHTE.

e NC: UMCJIO KJIACCOB B KOMITOHEHTeE.



e Na: uncyio abCcTpaKkTHBIX KIaCcCOB ¥ MHTepGeiicOB B KOMIIOHEHTE.

e A: abcTpakTHOCTD. A = Na + Nc.

3HaueHMe MeTpuKU A u3meHseTcss B auanazoHe or 0 go 1. O
O3HayYaeT I10JIHOe OTCYTCTBME aOCTPAKTHBIX K/IaCCOB B KOMIIOHEHTe, a 1
03HAyaeT, YTO KOMIIOHEHT He CONEepKUT HUUYero, KpoMe abCTPaKTHBIX
KJ1aCCOB.

FnaBHasa nocnepoBaTenbHOCTb

Teriepb Mbl MOXXeM OIIPeNEe/JUTh 3aBUCUMOCTb MEXIY YCTOMUYMBOCTHIO
(I) u abCTPaKTHOCTHIO (A). JI711 3TOro HapucyeMm rpadumk co 3HaYUEeHUSIMU
A TI0 BePTUKAJIbHOM OCU U 3HAYEeHUSIMU | — T10 TOPU3OHTATIbHOM (PUC.
14.12). Ecnu HaHecTM Ha rpaduK «XOpPOIIMe» KOMIIOHEHThI 000MX
BUIOB, OOHAPYKUTCSI, YTO MaKCUMMAaJbHO YCTOIUMBbIE U aOCTpPaKTHbIE
HaxXOHsATCS CjleBa BBepXy, B TOYKe ¢ KoopaumHatamu (0, 1), a
MaKC/MaJIbHO HEYCTOMUYMBbIE M KOHKPETHbIE — CIIpaBa BHU3Y, B TOUKE
(1, 0).

(0,1)

(1,0)

Puc. 14.12. Tpadwuk I/A



Ho He BCe KOMIIOHEHTHI IOMAAAIT B 3TU [OBE€ TOUKU, IIOTOMY UTO
KOMIIOHEHTBI MMEIOT pa3Hble cmeneHu abCTPaKTHOCTH U YCTONYMBOCTHA.
Harpumep, oueHb 4aCTO OAMH aOCTPaKTHBIN K/IacCc HacaemyeT OPYToii
abCcTpakTHBIM Kiacc. B pesynbTaTe MojyyaeTcss abCTpakTHBIN Kiacc,
MMeIoNMit 3aBUCUMOCTD. [To3TOMYy, HECMOTpPSI Ha aOCTPAKTHOCTh, OH He
OymeT MaKCMMa/IbHO  YCTOMYMBBIM. 3aBUCUMOCTb  YMEHbIIAeT
YCTOMNYNBOCTb.

Tak Kak HeJb3s IMOTPe60BaTh, UTOObI BCE KOMITOHEHTBI HAaXOIUINCh
B AByx Toukax (0, 1) mam (1, 0), Mbl OO/KHBI IPEAIIOOXKUTb, YTO Ha
rpaduke A/l vmeeTcsI HEKOTOPOE MHOXEeCTBO TOUEK, OITpeessiolnx
ONTUMAaJIbHbIE MO3ULIUU [IJII KOMIIOHEHTOB. BbIBECTM 3TO MHOXXECTBO
MOSKHO, OIIpene/iuB 00J1acTH, Iie KOMIIOHEHTBI He 00/IHCHbl HAXOIUThCS,
— MHBIMMU CJIOBAMU, OIIpPee/InB 30HbI UCKIueHus (puc. 14.13).

(0,1)

(0,0) | (1,0)

Puc. 14.13. 30Hbl UCKTHOYEHUS

3oHa 6onu

Paccmotpum KoMmrioHeHT B Touke (0, 0). DTO OYeHb YCTOMYUBLIA U
KOHKPETHbI KOMIIOHEHT. Takue KOMIIOHEHTHI HexXejlaTe/IbHbI, [I0TOMY
UTO CJIUIIKOM >XecTKue. VX He/lb3sl pacliMpuUTb, MMOTOMY UYTO OHU



HeaOCTpaKkTHble, ¥ OUYeHb TPYJAHO WM3MEHUTb U3-3a OOJIbIIOA
YCTOMUMBOCTU. [103TOMY NMpaBMIILHO CIPOEKTUPOBAHHbIE KOMIIOHEHTBI
OOBIYHO He IOJ/DKHBI HaxXomuTbcsd psaoMm c Toukoi (0, 0). O6macth
BOKpyr Touku (0, 0) — 3TO 30HA MCK/IOYEHMS, KOTOPYIO Ha3bIBAIOT
30HOli Oonu.

HekoTopbie MporpaMMHbIe€ CYIIHOCTU OEMCTBUTENbHO IOIAagaloT B
30Hy Oosu. IIpuMepoM MOXKET CIYKUThb cxema 6a3bl JaHHbIX. CxeMbl
6a3 JaHHBIX MeYajgbHO M3BECTHBI CBOE} M3MEHUMBOCTBIO, 4O Ipedesa
KOHKPETHbI ¥ K HUM TSIHETCSI MHOXXECTBO 3aBUCUMOCTE. DTO OOHA U3
MIPUUMH, II04eMy TaK CJI0XHO VYIOpaB/sITh WMHTepdeiicoM MeXIy
00BEKTHO-OPMEHTUPOBAHHBIMY NPWIOKEHUSIMM M 0a3aMy JaHHBIX U
rouemMy M3MeHeHMe CXeMbl 0ObIYHO CBSI3aHO C 60JIbIIIO0I 60JIbIO.

Ipyroit mpumep IIPOrpaMMHOTO  obecreueHust, JieXallero
nob6amuszocty ot Toukum (0, 0) — KOHKpeTHast OubOIMOTEKa
BCIIOMOTaTe/IbHbIX QYHKIMI. XOTS Takas 0M6/IMoTeKa MMeeT METPUKY [
CcO 3HaueHMeM 1, B [OeJICTBUTEJIbHOCTM OHA MOXXET OBITb OYe€Hb
HernoKoii. BosbmeM 11 mpumMepa KOMIIOHEHT String. [laske mpu TOM,
UTO BCe€ KJIAaCChl B HEM KOHKPETHbI, OH WCIIOJIb3yeTCs HAaCTOJIbKO
IIMPOKO, UYTO ero u3MeHeHue MOXeT NopoauTh xaoc. [lostomy String
— HErMOKMiA.

Hern6kme KOMIIOHEHTbI B 30He, OKpyKatomieir Touky (0, O0),
6e30I1acHbI, IIOTOMY UTO, CKOpee BCero, He OyayT M3MeHSThCs. I1o 3Toii
IIpUUMHEe NpPoO6eMbl BBI3BIBAIOT TOJBKO M3MEHUMBBIE IPOrpaMMHBbIE
KOMITOHEHTBI, Haxopgdiiuecs B 30He Oomu. Yem Oojiee M3MEHUMB
KOMIIOHEHT, HaXOOAIIMiACI B 30He 00ju, TeM OoJiblle «00au» OH
mocTtapiseT. MakKTMUYeCKM M3MEHUYMBOCTb MOXHO pacCMaTpuBaTh Kak
TpeThio 0Chb rpadumka. C 3TOV TOUKM 3peHust Ha puc. 14.13 usobpakeHa
camasi 60/ie3HeHHAs IJIOCKOCTh, I'Ae M3MEHUMBOCTD = 1.

30Ha becnone3HoCTU

PaccMOTpUM KOMITOHEHT psAoM C TOuKou (1, 1). TakMe KOMITOHEHTBI
TaKKe HeskejaTebHbI, IIOTOMY YTO OHM MaKCHMMAaJbHO aOCTpPaKTHbBI U
He MMeIOT BXOASIIMX 3aBucumocTeit. OHU Oecrione3Hbl. [losTomy



OJaHHad 00J1aCTh TaK ¥ HA3bIBAETCS: 30HA O€CnoIe3HOCMU.

[IporpaMMHbI€ CYITHOCTU, HAXOISIIMECS] B 3TOM 0671aCTH, SIBJISTFOTCS
CBOEro poAa ockojkamMu. YacTo 3TO ocTaBuIMecs abCTpaKTHbIE KJIacChl,
KOTOpble TaK M He ObuIM peaam3oBaHbl. Ham wmHOrma moBOAMUTCS
HATBIKATbCS HA HUX B CUCTEMaX, IIIe OHM jieskaT 0e3 MCII0Ib30BaHMsI.

KoMITOHEHT, HaXOASIIIUIACS IJTYyOOKO B 30HE OeCII0/Ie3HOCTH, TOIKEH
Ccollep>kaTh 3HAUMTE/NbHYIO OO0 TaKuUX CyLIHOCTei. OueBUAHO, UTO
TIPUCYTCTBME TAKMUX OECIT0/Ie3HbIX CYIITHOCTEN HesKe/IaTe/IbHO.

Kak He nonactb B 30HbI UCK/IIOYEHUS

KaskeTcss oueBMIOHBIM, 4YTO Haubojiee M3MEHYMBBIE KOMITOHEHTHI
IOJIKHBI HAXOOUTHCS KaK MOKHO JaJjibliie OT 30H MCKIKUYeHUs. Toukuy,
MaKCMMaJIbHO yIaJieHHble OT 00eux 30H, JexkaT Ha IIPSIMOIA,
coenuuswiein Touku (1, 0) u (0, 1). S HaspIBaIO 3Ty MPIMYIO 271A6HOL

nomeaoeameﬂbHocmbroQ.

KoMIOHeHT, pacrnoJiaraiiiniics Ha IJIaBHOM IOC/IeI0BaTe/bHOCTH,
He «CJIMIITKOM abCTPaKTHbIN» IJIs1 CBOEI YCTOMUMBOCTU U HE «CJUIIKOM
HeyCTOMUMB» [JiS CcBoeil abcTpakTHOCTM. OH He 6ecriojie3eH U He
nocTaBisieT ocobeHHoi 60, OT Hero 3aBUCST ApPyTiie KOMIIOHEHTHI B
Mepy ero abCcTpakKTHOCTM, M caM OH 3aBUCUT OT APYIrUX B Mepy
KOHKPETHOCTH.

CaMbIMM >KejaTeJbHbBIMU MO3UILIMSIMU IJ51 KOMIIOHEHTA SIBJISIIOTCSI
KOHEeUYHbIe TOUYKU IJIAaBHOM I10CJIe0BAaTeJIbHOCTH. Xopoune
APXUTEKTOPBI CTPEMSITCS Pa3sMECTUTh IIOJABJSIONIee OOJbIIVMHCTBO
KOMIIOHEHTOB B 3TMX TOuKax. OJHAKO, II0 MOEMY OIIbITY, B OOJIbIIOII
CUCTeMe BCerja HaligeTcss HeCKOJbKO KOMIIOHEHTOB, HeJOCTaTOYHO
aGCTPAKTHBIX M HEZOCTATOYHO YCTOMUMBBIX. Takue KOMIIOHEHTHI
00J1aaI0T BEJIMKOJIEITHBIMM XapaKTepUCTUKAMM, KOI/a pacIioaraloTcs
Ha Vi 861U3U TJIAaBHOJ ITOC/IeIOBATEIbHOCTH.

PaccTosiHme po rnaBHOI NocnenoBaTeIbHOCTH

MbI OOOLIIN K IIOC/AegHel Hallell MeTpuKke. Kojib CKOpO XejaTeJIbHO,



yTOObl KOMIIOHEHT pacIojarajcss Ha WM BOAM3M  TJIaBHOM
10C/IeOBaTe/IbHOCTM, MOXHO OIIpelenTb METPUKY, BbIpaKaloIyio
yAaJeHHOCTbh KOMITOHEHTA OT ujaeasa.

. D33; paccrosinue. D = |A+I-1| . OTa MeTpuKa IpUHUMAET 3HAUEHUS U3
nuarazoHa [0, 1]. 3HaueHue O yKasbplBaeT, UYTO KOMIIOHEHT
HAaXOOUTCS TIPSIMO Ha IJIABHOM IOC/IeLOBATeIbHOCTU. 3HaueHue 1
coo0OIiaeT, UYTO KOMIIOHEHT pacroJjiaraeTcs Ha MaKCUMabHOM
yIoaJleHUU OT IJIaBHOM IOC/IeL0BATEIbHOCTH.

B3gB Ha BOOpy)XeHMe 3Ty MeTPUKY, MOXXHO MCCIed0oBaTh BeCh
OM3aifH Ha OJM30CTh K IJIABHOM IIOCA€IOBaTeNbHOCTU. MeTpuxky D
MOSKHO BBIUMC/INUTD OIS JII0O0r0 KOMIIOHeHTa. JI1000J1 KOMIIOHEHT CO
3HaYeHMeM MeTpuku D, majekuM OT HYJS, TpebyeT mepecMoTpa U
pPeCTPYKTYpU3aLVN.

Tak’ke MOXHO BBIIIOJHUTb CTATUCTUUYECKUI aHalIu3 Ou3aliHa.
MO>KHO HaTU CpeJHee U OUCIIePCUI0 BCeX MeTPUK D /i1 KOMIIOHEHTOB
B Hamieii apxutektype. Eciu cpemHee u mucriepcusi OJM3KM K HYIIIO,
3HAUNT, BeCh Iu3aiH HaXOIUTCS pSIIOM C IJIaBHOM
[OCJaeq0BaTe/IbHOCThIO. [T OuCIiepcuM  MOXKHO  YCTaHOBUTh
«KOHTPOJIbHbIE TPAHULIBI» U PACCMATPUBATD BbIXOJ, 3@ 3TU I'PAHUILIbI KaK
IIPU3HAK TIOSIBJIEHUSI KOMIIOHEHTOB, OKa3aBIIMXCS B
«VCKJIIOUUTE/IbHOV» 30HEe, B CPABHEHUM C OCTAJIbHBIMMA.

Ha muarpamme paccessHusl, M300pa>keHHOJ Ha puc. 14.14, MOKHO
BUOETh, UTO OCHOBHAsi Macca KOMIIOHEHTOB pacIIojaraeTcsi BOOJIb
[JIaBHOM IIOCJed0BAaTe/JbHOCTY, HO HEKOTOpPbhble OTKJIOHSIOTCSI OT
cpenmHero 6oJiee yemM Ha OOHO CTaHAAPTHOe OTKIOHeHMe (Z = 1). Ha atu
OTK/IOHSIIOIIMECS] KOMIIOHEHTBI CjemyeT oOpaTuTh 0cob0e BHMMAaHMe.
[To KaKMM-TO IIPUUMHAM OHM OKa3a/JIMCh CAUIIKOM aOCTPAKTHBIMM M C
MaJbIM KOJMUYECTBOM BXOISIIMX 3aBUCUMOCTEN WAM  CAUIIKOM
KOHKPETHBIMMI ¥ C OOJIBIINM KOJIMYECTBOM BXOASIINX 3aBUCUMOCTEA.



Puc. 14.14. InarpamMMa paccesiHus KOMNOHEHTOB

Ipyroit MHTEpeCHBbI/i CIOCOO  MCIIOJb30BaHUS  METPUK  —
TOCTpoeHMe rpaduKa M3MeHeHUs] MeTpuKM D KaskIoro KOMIOHEHTa C
TedeHMeM BpeMeHM. ['paduk Ha puc. 14.15 1eMOHCTpUpyeT M3MeHeHMe
MeTpPUKMU D BBIMBIIIJIEHHOIO KOMIIOHEHTAa. MOXXHO 3aMeTUThb, YTO B
MOCJeAHUX HEeCKOJbKUX BBIIYCKAaX B KOMIOHEHT Payroll IpoOHUKIN
Kakye-TO CTpaHHble 3aBUMCUMMOCTU. Ha rpadpuk HaHeCceH KOHTPOJIbHbI
riopor mist D = 0.1. B Touke R2.1 mopor okasasicsl rpeBblllieH, II03TOMY
CTOUT IMOOECIIOKOUTHCS M y3HATh, ITIOUEMY KOMIIOHEHT OTHAIMIICS OT
[JIABHOM IOC/IeIOBATEIbHOCTM.
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Puc. 14.15. lpaduk usamMeHeHns MetTpukn D KOMNOHEHTA C TEUEHNEM BPEMEHMU

3aknyeHue

MempuKu ynpasJjieHus 3asucumocmsamu, OIIMCaHHbIE B 9TOM r/iaBe,
IIOMOraroT IMOJIYUUTD KOJIM4eCTBEHHYIO OILIE€HKY COOTBETCTBUMA
CTPYKTYpPbl 3aBUCUMOCTEII ¥ abCTpaKuuy AusaiiHa TOMY, YTO S
Ha3bIBAI0 «XOPOMIMNM» ,IU/IB&VIHOM. Kak rmoka3sbiBaeT OIIBIT, €CTb XOpoIlIne
3aBUCUMMOCTH, €eCThb IuIoXue. [JaHHas OLleHKa OTpa>Xae€T 3TOT OIIbIT.
OmHaKO MeTPUKM He SBJISIOTCS UCTUHOM B IOCAeIHEeN MHCTAHLIUN; 3TO
BCero Jmnnib M3MepeHIMs1 Ha OCHOBE IIPOM3BOJIBHOTO CTaHOApTa. OTU
METPpUKN HeCOBEPIIE€HHbI — B JydylieM CjJydae, HO 4 HaJdeloCb, UTO BbI
HalpgeTe X II0Je3HbIMMU.

31 B npeapiaymnx myoaMKaiysx s MCIOMb30Ba s cBsi3eit uMmeHa Efferent (11eHTpoOesKHbIi)
u Afferent (leHTpocTpemuTenbHbIN), Ce u Ca, BMecTo Fan-out v Fan-in COOTBETCTBEHHO. DTO ObLI

BCEro JIMIIb KaIllpu3 C MOel CTOPOHBI: MHE HPaBUJIOCh CpaBHEHME C [IEHTPa/JIbHOV HePBHOM!
CUCTEMOIA.

32 ABTOp IMIPpOCUT Y yuTaTeaei CHUCXOOUTEIbHOCTH 3a TaKoe BBICOKOITapHOE 3aMMCTBOBaHIe
"3 aCTPOHOMUNA.

33 B npeapiaymmx myomKaimsx si aa 3Toii MeTpuke ums B’. Tereps sl He BUXKY IPUUYMH
MPOAOJIKATD 3Ty MPAKTUKY.



V. Apxutekrypa



15. Yto Takoe apxurtekrypa

C/I0BO  «apXMUTEKTypa» BbI3bIBAeT  accolualuyM C TaKUMU
TIOHSITUSIMM, KaK BJacTb 1 TaliHa. OHO 3acTaBjisieT Hac BooOpaykaTh cebe
Ba)KHbIe peIIeHus] M  BbIcOUaiilllee TeXHMUYeckoe MacCTepCTBO.
ApXUTeKTypa IMPOTrpaMMHOr0 O0ecleyeHMss HaxXOOUTCSI Ha BepIIMHE
TeXHUYECKUX OOCTVsKeHUil. Jlymass 06 apXUTeKTOpe MPOTrpaMMHOrO



obecrieueHnsi, Mbl TpeACTaBjsieM KOTO-TO, 00/afaiollero BJIACTbIO U
MOJIb3YIOIIEroCs HelpepekaemMbIM aBTopuTeToM. Kakoil Moimomon u
11eJIeyCTPeMJIEHHBIN Pa3paboTUMK HE MEUTAET CTaTh apXUTEKTOPOM?

Ho 4uTO Takoe «apXMUTEKTypa MHpPOrpaMMHOro obecreueHus»? Uto
meyiaeT apXMUTEKTOpP IIPOTPAMMHOIO oObecreueHMs] M KOIJa OH 3TO
nenaer?

[Ipexkme Bcero, apXUTEKTOpP ITPOTPAaMMHOIO OOecreueHuss — 3TO
IIPOTPaMMMUCT; M OH IPOIOJIKAeT OCTaBaThCsI TaKOBbIM. He BepbTe,
eCIM  KTO-TO BaM CKa)KeT, YTO apXUTEKTOPbl HEe 3aHMMAaIOTCS
IIPOrpaMMMPOBAHMEM M peIlIaloT IIPobJieMbl 60iee BHICOKOTO YPOBHSI.
JTo He Tak! APXUTEKTOPbl — 3TO JIy4IlIMe ITPOrPaMMMCThI, M OHU
MIPOJIO/KAIOT 3aHMMAaTbCSl IIPOrpaMMMpPOBAHMEM, HO TIIpU ITOM
HaIlpaBJSIOT APYIUX UJ€HOB KOMaHIbl B CTOPOHY [OM3aiiHa,
MaKCUMM3UPYIOIIETO MPOIYKTUBHOCTb. APXUTEKTOPBI MOTYT IMCATh He
TaK MHOTO KOJa, KaK Apyrue IPOrpaMMMCTbI, HO OHU MPOAO/IKAIOT
nporpaMmmupoBaTb. OHM [OeaalOT 3TO, IIOTOMY UYTO HE CMOTYT
CIIPAaBUTHCSI CO CBOEN pabOTOI, ec/iu He OYAYT MCIBITHIBATH IIPOOJIEM,
KOTOpPbIE CAMM CO3JAIOT JIJISI APYTUX IIPOrpaMMUCTOB.

ApxXuTekTypa IPOTPaMMHONM cuUcTeMbl — 3TO ¢opma, KOoTopas
MIPUIAETCS CUCTEME ee co3maTeasiMu. dta Gopma obpasyeTcs neaeHnueM
CUCTEeMBbl Ha KOMIIOHEHTBbI, MX OpraHmusalnuenn u omnpeneieHemM
CII0CO00B B3aMMOMAEICTBUIT MEXKITY HUMM.

Ilenb ¢opMbl — yOpPOCTUTH pa3pabOTKy, pasBepTbIBaHME U
COIIPOBOXIEHME IIPOrPaMMHOM CUCTEMBI, COIepKallleiics B Hell.

lnasHass cmpameaus mako2o ynpouieHus 8 MmoM, 4Ymobbl KAK MOIHO
00/1blUE UMEMb KAK MOXHO 60/1bLLIE 8aPUAHMOB.

BO3MOKHO, 3TO YTBepXKIeHMe YIUBUIO Bac. MoxeT ObITb, BbI
CUMTa/JIM, UTO TJIaBHOM 1eJIbl0 apXUTEKTypbl MPOrpaMMHOTO
obecrieueHMsI SIBASETCS IIpPaBUbHOe (PYHKIMOHMPOBAHME CHUCTEMBI.
KoHeuHO, Bce MbI XOTUM, UTOOBI HaIllX CUCTEMbI pabOTa/IM MPaBUILHO,
M O apXUTEKTYpbl 3TO MO/SKHO OBbITh OJHMM M3  BBICIIMX
MIPUOPUTETOB.



OmHaKO apXMUTEKTypa CUMCTEMbBI Cj1ab0 BausieT HA pabOTy CUCTEMBI.
CymiecTByeT Macca CUCTEM C YKACHOM apXUTEKTYpOil, KOTOpbIE
IpekpacHo  pa6boraior. Mx  mpobisieMbl  KpOIOTCSI  He B
(QYHKUMOHMPOBAHMM;  Yallle OHM  BO3HMKAKOT B  Mpoliecce
pa3BepPTbIBAHMS, COIIPOBOXKAEHUS U TIPOLOJIKUTEIBHOI'O PA3BUTUS.

JTO He O3HAyaeT, UTO apXUTEKTypa He UrpaeT HMKAKOM pOau B
NojaepXaHy TPaBUIbHOTO (PYHKUIMOHMPOBAHUS CUCTEMBI. JTa POJib
TIPUCYTCTBYeT U, 6e3yCc/JIOBHO, MMeeT BakHelilllee 3HaueHue. Ho oHa
HOCUT CKOpee TMaCCUBHbIN, KOCMeTUUeCKUii XapakTep. ECTb HECKO/IbKO
BapMAHTOB No8eJdeHUsl, KOTOpble apXUTEKTypa CUCTEMbl MOKeT
OCTaBUTb OTKPBITBIMIA.

['maBHOe MpegHa3sHaueHNMe apXUTEKTYPbl — MOAIePIKKA SKM3HEHHOTO
IMKJIA CUCTeMbl. XOpoIlas apXUTEKTypa [ejaeT CUCTEMY JIerKoi B
OCBOEHUM, TIPOCTON B pa3paboTKe, COMPOBOKIEHUM U Pa3BepPThIBAHMUIA.
KoHeuHasi ee 11eJib — MMHMMM3MPOBATD 3aTPaThl HAa MPOTSKEHMM CPOKA
CJTY>KOBI CUCTEMBI " MaKCHMMMU3UPOBATh MIPOIYKTUBHOCTD
IIPOrpaMMMCTA.

Paspabortka

[IporpaMMHOJi CUCTeMe, KOTOPYIO TPYOHO pa3BUBATh, €ABa JIM CTOUT
pPacCUMTHIBATH HA OOJITYI0 U 300POBYIO KM3Hb. II09TOMY apXuUTEKTypa
CUCTEMBI JOJDKHA [OejaTh ee IPOCTOi B pa3sBUTUU [JISI TeX, KTO ee
paspabaTbIBaer.

Pa3Hble opraHu3anuy KOJUIEKTUBOB Pas3spabOTUMKOB IIpeaIoiaraioT
pasHble apXUTeKTypHble pemieHus. C OOHOM CTOPOHBI, MajieHbKas
KOMaHJa M3 IISTH pPaspaboTyMKoB MokeT 3(G¢GEeKTMBHO pa3BUBATh
MOHOJIUTHYIO CUCTEMY 0e3 UeTKOIro OIIpede/ieHNusI T'PaHMUI, MeXKIY
KOMIIOHeHTaMu unu uHTepdeiicamnu. dakTuuecky, Ha paHHUX 3TaIax
paspaboTKM Takasi KOMaHAa MOXET MOCUYMUTATh apXUTEKTYPHbIE PAMKU
yeM-TO Bpofe IpensiTCTBUsSI. BeposiTHO, B 3TOM 3aK/I0UaeTcsl IIpUYMHA,
royeMy MHOTME CUCTeMbl MMEIOT IUIOXYI0 apXUTeKTypy: UX
apxXMUTeKTypa He ObLIa IIPOAyMaHa C CaMOro Hayaja, IMOTOMY YTO



pa3spabOTUMKOB OBLI0O HEMHOTO M OHM He JKejlaJiM OTBJIeKaThCsS Ha
co3gaHue o01el CTPYKTYPhI.

C mpyroii CTOpOHBI, cucTeMa, pa3pabaTbiBaeMasl IISIThbIO Pa3sHBIMU
KOMaHJaMM II0 CeMb pa3pabOTUMKOB B KaKmOi, edBa JiM HOOObETCS
Tporpecca, ecjau He pa3ae/nThb ee Ha YeTKO OUuepueHHble KOMIIOHEHTHI C
HAaZEeKHbIMM M YCTOMUYMBBIMM WuHTepdeiicamu. Ecim octaBuTh 6e3
BHUMMAaHUSI Opyrue (QakTopbl, apXUTEKTypa TaKOil CUCTeMbI, CKOpee
BCEero, MpeBpPaTUTCS B MSITh KOMIIOHEHTOB — I10 OJHOMY [IJIST KasKIOit
KOMAaH/IbI.

Takast apXUTeKTypa «I10 OJHOMY KOMIIOHEHTY Ha KOMaHIy» BPsIA, JIN
OymeT Jyulleil I pa3BepThIBAHMSI, SKCILTyaTalMy ¥ COIIPOBOKOEHMSI.
TeM He MeHee MUMEHHO K TaKOii apXUTEKType OyIeT CTPeMUThCS TPyIIa
KOMaH[, €eC/IM OHU PYKOBOACTBYIOTCSI MCKIIOUUTEIbHO TIpadUKOM
pa3spaboTKM.

PasBepTbiBaHue

YTo6bl MOCTUYDL BBICOKON 3(DEHEKTUBHOCTM, MpPOrpaMMHAasl CUCTeMa
OO/KHA  JIeTKO  pa3BopauMBaTbcsi. Yem  BbIllle  CTOMMOCTb
pa3BepThIBAHMS, TeM HIKE 3(pPeKTUBHOCTD CUCTEMBI.
COOTBETCTBEHHO, 11€/IblI0 apXUTEKTYpPbI SIBJSIETCS CO3JaHMe CUCTEMBbI,
KOTOPYIO MOKHO pa3BepHYTb B OAHO JIe/iCTBHE.

K coskajieHuIo, cTpaTerusi pa3sBepTbIBaHMS pPeaKo MPUHUMAETCS BO
BHMMAaHME Ha HadaJbHBIX 3Tamax pa3paboTKu. B pesynbraTe MOsKET
MTOJTYUYUTBHCS apXUTEKTypa, obecIieunBaloiiasi MpocToTy pa3paboTKu, HO
CYIIeCTBEHHO YCIOXKHSIOIIasl pa3BepThIBaHMe.

Hampumep, Ha paHHMX IOpaxX pas3pabOTUMKM CUCTEMBI MOTYT
PEeLIUTh MCIIOJIb30BaTh «aAPXUTEKTYPY MUKPOCTYKO», IMOCUMTAB, YTO
TaKasl apXUTEKTypa 3HAUUTEJbHO objieryaeT paspabOTKy, IIOTOMY UTO
KOMIIOHEHTbI MMEIT YeTKO OYepUeHHbIe TPaHMUIbl, a MHTepPQEeiCh
OTHOCUTENIbHO ycTOMuMBbl. OOHAKO KOIjJa [MOel0 OOXOOUT 10
pa3BepThIBAHMS CHCTEMbI, OHM MOIYT OOHApPYXUTb, UTO KOJIMYECTBO
MMKPOCTY>KO OKa3aJoCch CIAMIIKOM BeJIMKO; HACTPOVKa COeIVHEHWIA



MeXay HMMM UM CUMHXpOHM3alusa MX 3adllyCKa MOI'YyT OKa3dTbCAd
HeyncuepIriaeMbIM UCTOUYHMKOM OIINOOK.

Eciim 6bI apXUTEKTOPbI YUUTHIBAIM MPOOJEeMbl pa3BepThIBAHUS Ha
CaMbIX PaHHMX 3TallaX, OHY, BO3MOXKHO, IIPUHSIM ObI pellleHye CO3aTh
MeHbIIIee KOJIMUYECTBO CIYKO, pa3ouTh CUCTeMY Ha OJIOKMU, SIBJISTIOIIECS
rmopugamu  CJIy>k6 M KOMIIOHEHTOB, M  MCIIOJb30BaTh OoJjee
MHTErpMpOBaHHbIE CPEICTBA YIIPABIEHMS B3aMMOAEICTBUSIMMA.

J¢ddeKTUBHOCTb paboThl

BiusiHMe apXUTEKTYpbl cUCTeMbl Ha ee 3(PheKTUBHYIO pabOTy MeHee
IpamMaTM4YHO, YeM Ha pa3paboTKy, pa3BepTbiBaHME U COIPOBOKIEHME.
[IpakTuuecku Jm06ble Ipo6sieMbl 3(PEHEKTUBHOCTM MOXHO PpEIIUTb
BBOJOM B CUCTEMY HOBOrOo ammapaTHOro obecrneueHus 0e3
CYIIeCTBEHHOTO BIUSHUS Ha ee apXUTEKTYypY.

[logTBepkaeHMe 3TOMY Mbl BUIMM CHOBA U CHOBA. CUCTEMbI C
Hed(pDeKTUBHONM apXUTEKTYpPOii MOIYT paboTaTh BIIOJHE 3(PEHEKTUBHO
3@ CUeT MPOCTOro yBeJuueHUs] oObeMa MaMITH WIM KOJUMYeCTBa
cepBepoB. M3-3a gellleBM3HBI  amllapaTHOTO oOecIieueHUs] U
I OPOTOBU3HBI yeJIoBevYeCKmUx Tpyao3aTpaT apXUTEKTYPBI,
orpaHnuuBaiomne 3(PAdeKTUBHOCTb pabdOThl, OKAa3bIBAIOTCSI MeHee
OOPOrOCTOSIIIMMM, YeM apXUTEKTYpbl, YCIOXKHSIOUIME pa3paboTKy,
pas3BepThIBaHME U COTIPOBOKIEHME.

JTO He O03HAUaeT, UTO apXUTEKTypa, HallejleHHas HA 3()(HeKTUBHYIO
paboTy cucTembl, HeskenaTenbHa. OHa XkesnaTenbHa! [IpocTo ypaBHeHMe
3aTpaT OoJibllle OpPUEHTUPYEeTCsS Ha pas3paboTKy, pasBepThiBaHME U
COTIPOBOXAEHME.

Mexay TeM CYIIeCcTBYeT ellle OfHa pOJib, KOTOPYK apXUTEKTypa
urpaer B paboTe CHUCTEMbI: XOpOIlIasi apXUTEKTypa CIIOCOOCTBYeT
BBICOKOJ 3 PEeKTUBHOCTM.

MOXKHO [a’ke CKasaTb, UTO XOpOIIasi apXMUTEKTypa [eyiaeT paboTy
CHUCTEMBI TOHSITHOJ pa3paboTYMKaM. APXUTEKTypa AO/DKHA OTPakaTh
0COOEHHOCTM pPabOThl. APXUTEKTypa OO/DKHA BO3BOAUTH BapUAHThI



MICIIOJIb30BaHMSI, OCOOEHHOCTM M OXMUJaeMble peaKUUM CUCTEMBI A0
YPOBHSI TIOJIHOIIPABHBIX CYIIIHOCTE, KOTOpbIe MOCIYKAT BUIVMBIMU
OpPMEHTHpaAMM AJIs1 pa3pabOTUMKOB. DTO YIIPOCTUT MOHMMAHME CUCTEMBI
", COOTBETCTBEHHO, OKaXXeT 3HAUYMTEJIbHYIO IIOMOIIb B pPa3paboTKe u
COITPOBOKIEHM.

ConpoBoxaeHue

3 Bcex acmekTOB IIPOTPaMMHOJ CHCTEMbBI COITPOBOXKIEHME SIBJISIETCS
CaMbIM JIOPOTOCTOSIIMM. becKkoHeuHbIN mapag HOBBIX OCOOEHHOCTEN U
HensbexkHasl uepema medeKTOB M MCIPaBIeHMUI TPeOYIOT OrpOMHBIX
yeJI0BeUeCKUX Tpyao3aTpar.

OCHOBHAS CTOMMOCTD COIIPOBOKAEHNS CKIAAbIBAETCSI M3 CTOMMOCTH
uccnedogaHuss ¥ PUCKOB. 3aTpaTbl Ha MCCAeIOBaHME OOYCIOBJIEHbI
HEOOXOOMMOCTBIO IIOMCKA MECT B CYIIECTBYIOIIEM IIPOrpaMMHOM
obecrieueHMM M CTpaTeruit ajs go0aBaeHNs HOBbIX OCOOEHHOCTeN M
ycTpaHeHus: AedekToB. IIpy BHeCeHMM TakuX M3MEHEHMil Bcerma
CYLIECTBYET BEPOSTHOCTh YTO-TO MCIHOPTUTh, UTO YBEJIMUMBAET
CTOMMOCTH PUCKOB.

[[ponymaHHasi apXMUTEKTypa 3HAUUTEJbHO CHIDKAeT 3TU 3aTpaThl.
Pa3penus cucTeMy Ha KOMIIOHEHTBI ¥ M30JIMPOBAB MX 3a YCTONUYMBBIMU
MHTepdeiicaM, MOXXHO OCBETUTb IYTU K OYAYIIMM OCOOEHHOCTSM U
CYIIeCTBEHHO YMEHbBIIUTbh PUCK HellpeHaMepPeHHbIX OIIMOOK.

CoxpaHeHue pa3HO06pa3ns BapUaAHTOB

Kak roBopuiaoch B IjaBe 2, BCIKas MpOrpaMMHasl CUCTEMa MMeeT JIBe
IIeHHOCTM: TIOBeJIeHMe U CTPYKTYpy. Bropas u3 HuUX 60jblie, IIOTOMY
YTO MMEHHO OHA JIejIaeT IIPorpaMMHoOe obecriedeHue 2uOKUM.

[IporpaMMHOe ob6ecrneueHne ObUIO M300peTeHO, IOTOMY UTO
TpeboBajIcs Croco6 JIeTKO M OBICTPO MEHSITh IoBedeHye MamuH. Ho
I'MOKOCTh B pellaloleil CTemeHM 3aBUCUT OT (GHOPMBI CUCTEMBI,
opraHmu3anuy ee KOMIIOHEHTOB M CIIOCOO0OB B3aMMOJIEVCTBUII MEXKIY



HMUMMNU.

OCHOBHOJ  CIOCOO  COXpPaHUTb  TMOKOCTb  IIPOTPAaMMHOIO
obecrieueHMs 3aK/IIOYAETCSI B TOM, YTOObI KaK MOKHO [OJIbIIIE MMETh
KaK MOXXHO 060Jbllle BapuaHTOB. UTO 3TO 3a BapMaHThl, KOTOPbIE HYKHO
UMeThb? Omo demanu, He umeruile 3Ha4eHusl.

Jliobyio TporpaMMHYI0 CUCTEMY MOXKHO pas3jIOKUThb Ha [Ba
OCHOBHBIX 3J7IeMEeHTa: IOJUTUKY U AeTanu. ITouTuKa BOIUIOIIAET BCe
O6u3Hec-TpaBuja U Impoienypsl. [IoaUTMKA — BOT UCTUHHAS LIEHHOCTD
CUCTEMBI.

HdeTanu — 5TO BCe OCTAJbHOE, UYTO IO3BOJISIET JIIOASIM, OPYIUM
CucTeMaMm U IporpaMMuUCTaM B3aMMO/IeMCTBOBATh C ITOJUTUKOM, HUKAK
He B/ Ha ee noBegeHue. K HUM MOXXHO OTHECTM YCTPOWCTBa BBOAa/
BBIBOJIA, 0a3bl [JAHHBIX, BEO-CUCTEMBbI, cepBepnl, QPeiMBOPKH,
IIPOTOKOJIbI 0OOMeHa JaHHbIMU U T.]I.

[lenb apxuUTEKTOpa — CO3MATh TaKylo OpPMY IJIsI CUCTEMBbI, KOTOpPas
caenaeT MOJUTUKY CaMbIM BaKHBIM 3JIEMEHTOM, a [OeTaau — He
OMHOCAWUMUC. K TIOJMUTUKE. OTO TMO3BOJUT OMKIAObI8AMb U
3adepxcusams MPUHSITIE PEIIEHNII O TeTalIsIX.

Hanpumep:

e He HY)XHO Ha paHHMX 3Tamax pas3spabOTKM BBIOMpPATb TUI Oa3bl
OAHHBIX, IIOTOMY 4YTO BBICOKOYPOBHEBasl IIOJIUTMKA He [OJKHA
3aBMCETb OT 3TOTO BbIOOpa. Y  MyAporo apxuTeKkTopa
BBICOKOYPOBHEBASI IOJMTHKA He 3aBUCUT OT TOro, Kakas 6asa
OaHHBIX  OymeT  BbIOpaHa  BOOCIEACTBUM:  peJSIMOHHAS,
pacripefiesieHHasi, Mepapxudeckas Wi IIpocTo Habop ¢aitios.

e He HYXKHO Ha paHHMX 3Tamax pas3pabOTKM BbIOMPATh TUII BeO-
cepBepa, IOTOMY YTO BbICOKOYPOBHEBAS IMOJUTHKA He JODKHA JTaKe
3HaTh, UTO OHA AOCTaBjseTcs yepe3 Be6. Ecim BbICOKOYpPOBHEBAS
nmoautuka He 3aBucut ot HTML, AJAX, JSP, JSF u npoumx
TeXHOJIOTUI, TPUMEHSIeMbIX B BebO-pa3paboTKe, BbI CMOXKETE
OTJIOXKUTh IIPUHSITME pelIeHUs] O BbIOOpe BeO-cucTeMbl 10 Oojee
MO3OHMUX 3TamnoB. DakTuuecku 6ul daxce He O00JHHbI NPUHUMAMb



peuleHus, umo cucmema 6ydem npedocmae/isme c80u yciyzu uepe3 Be0.

e He HyXHO Ha paHHMX OJTalax paspabOTKM IIPUCIIOCAOIMBATH
nHtepdeiic REST, moToMy 4YTO BBICOKOYPOBHEBasl MOJUTUKA He
IOJ/KHA 3aBMCeTbh OT MHTepdeiica ¢ BHEIIHMM MMPOM. Takke He
HY)KHO IIPUCIIOCA0JMBATBCS TOH, apXUTEKTYPYy MMKPOCTYKO WIu

SOA34, BbICOKOYpOBHEBasl MOJUTUKA He [OO/KHA 3aBUCETh OT
II0OOHBIX TeTasei.

e He HyXHO Ha paHHMX OJTalax paspabOTKM IIPUCIIOCAOIMBATH
MeXaHMU3MbI BHeJIpeHUsI 3aBUCUMOCTEIN, IIOTOMY 4yTo
BBICOKOYPOBHEBASI TMOJMTMKA HE [OJ/KHA 3aBMCEThb OT Crocoba
paspelieHus 3aBUCUMOCTEN.

IOymaio, Bbl ToHSIM. CyMeB pa3pabOTaTh BbICOKOYPOBHEBYIO
TIOJIUTUKY, He CBSI3bIBASI €€ C OKPYXKAIOUIMMMU JEeTaJSIMM, Bbl CMOXKETe
OTKJIAIbIBATh U 3aJepKMBaTh MPUHATHE pelleHni 00 3TUX AeTaasax Ha
6oJiee TO3OHMIT CPpOK. M ueM mosbliie Bl CMOKeTe OTKJIaIbIBaTh TaKye
peleHust, mem 60blUUM 00BeMOM UHGPopmauuu 8sl 6ydeme obaadams,
umoOsl coeamov NPAsUbHBIL 8b100D.

Takoit momxon maeT Takke BO3MOXKHOCTb IKCIIEPUMMEHTUPOBATh.
Eciu yxke MMeeTcsl OeiCTBYIOIAsl YaCTh BbICOKOYPOBHEBOI IMOJIUTUKHA,
He 3aBUCSIAs OT TUIIa 6a3bl JaHHBIX, MOXKHO ITOIIPOOOBATH CBSI3aTh €e C
pasHbIMM 0Oa3amMy HTaHHBIX, YTOOBI IIPOBEPUTH UX IIPUMEHMMOCTb U
MIPOU3BOAUTENbHOCTb. TO Xe BepHO B OTHOIIEHUM BebO-cucteMm, BebO-
dbpeitMBOPKOB 1 Iaske camoro BeO.

YeM [oJIbIlle BAPMUAHTBI OYIYT OCTaBATHCS OTKPBITHIMMU, TEM OOJIbIIIE
SKCIIEPMMEHTOB MOXXHO ITPOBECTU, TeM OOJIbllle CIIOCOO0B OMMpPobOBaTh
1 TeM O0JIbIIMM 00beMOM MHGpOpMAIMM Bbl OyIeTe 06/1a1aTh, ITOI0MIS
K MOMEHTY, KOI'Ia IPUHSITUE PellleHUs] YKe HeJIb3ST OTIOKUTD.

Yro menaTh, eCqiM pelleHMe yKe IIPUHSITO KeM-To Apyrum? Uro
IejaTh, €CJM Ballla KOMITAHMS B3sla Ha cebsl 00s3aTeNbCTBO Iepep,
KEM-TO MCIO/JIb30BaTh OIpeJe/IeHHYI0 0a3y HaHHBIX, BeO-cepBep MU



dpeliMBOpK? XOpOIllMit apXUTEKTOP ClejaeT BUMI, YTO TAKOr'0O pelleHusI
He ObUI0, U OymeT GOpMUPOBATh CUCTEMY TaK, UTOOBI ITU pelleHUs
MOSKHO OBLJIO IIPUHSITh MM U3MEHUTH KaK MOKHO ITO33Ke.

Xopowul apxumekmop MAKCcuMu3supyem KoJiu4ecmeo HenpuHSImasix
peweHud.

He3zaBucuMocTb OT yCTpOMCTBA

YTo6bl MOHSTH CyTh, BepHEMCsI HeHamoaro B 1960-e rompl, Korma
KOMITbIOTEPBI OBLJIM COBCEM IOHBIMM, a OOJIBIIMHCTBO ITPOTPAMMICTOB
ObUIM MaTeMaTUMKaMM MM MHXXEHepaMy U3 IPYrux obsacTteit (M TPeTh
MV Jaske 00JIbIlle ObLIM SKeHIIVIHAMMN).

B Te mHM moIryckajgach macca ommnook. KoHeuHo, B Te OHM MbI He
3HaJIM, YTO 9TO OMOKM. /la ¥ He MOIJIM 3HATh.

OpHa 13 TaKuX OIIMOOK — 0Opas3oBaHMe IIPSIMOI 3aBMCUMOCTH KOAa
OT YCTPOJCTB BBOMA/BbIBOHA. Eciu HaM TpebGoOBaoCh BBHIBECTU YTO-TO
Ha IIPUHTEP, Mbl MUCAIM KO, MCHOJb3YIOIMMI MHCTPYKLMM BBOAA/
BbIBOZd, KOTOPBIA TeHepMUpOBaJl KOMAaHAbI YIIPaBJ€HMSI MPUHTEPOM.
Ham ko, 3asucesn om ycmpoticmad.

Harnpumep, korma s mucan nporpaMmbl ajss PDP-8, meuaraBiuue
YTO-TO Ha TeJIeIIPMHTEpe, S MCIIOJb30Ba/J IIPUMMEpPHO TaKoil Habop
MAaIlIMHHBIX MHCTPYKLIMIA:

PRTCHR, ©
TSF
JMP .-1
TLS
JMP I PRTCHR

PRTCHR — »3TO mopmporpamma, IiedaTarllasi OOVH CMMBOJI Ha
TeJenpuHTepe. SIdelika maMsaTH C HyJIeM B Havajie IOAMNPOrpaMMbI
MUCII0/Ib30Baach [Jig XpaHeHusl azpeca Bo3Bpara. (He cmpaiumariite,
yTOo 3TO Takoe.) MHcTpykumusa TSF rmponyckaetr cienyrloulyro 3a Heit



MHCTPYKLUMIO, €C/U TeJelIpUMHTEP TOTOB HaredaTaTb CUMBOJ. Ecian
TeJIeIIpUHTEpP 3aHAT, TSF mpocTo rnepenasana ynpaBjaeHue Cleayollein
3a Heit mHCTpyKumy JMP . -1, BBHINOJHSIONIEN Iepexod oOpaTHO Ha
uHcTpykuuw TSF. Ecam  TenenpuHTep rotoB, TSF 1mepenasana
yrpasjeHue MHCTpyKuunu TLS, KoTopas rnochuiajia CMMBOJI B perucTp A
Tenernpuurepa. 3areMm wuHCTpyKuusgs JMP I PRTCHR Bo3Bpaiana
yIIpaBjieHMEe BbI3bIBAIOIEMY KOLY.

[TepBoe BpeMs1 9TOT IIpueM paboTasn 6esyrpeuyHo. Eciu HaM HYKHO
ObIO IIPOUYMTATh HaHHbIE C Mep@oKapT, Mbl MCIIOJb30BAIM KO[I,
HaIIpSIMYI0 OOpallaloluiicsl K YCTPOMCTBY BBoga ¢ mepdokapt. Ecan
HY)KHO ObUIO HabuTh mnep@oKapThl, Mbl IMCAJIM KOH, HAIPSIMYIO
obpamamoniuiics K nepdoparopy. Takue Imporpammbl paboTaau
3ameyarejibHO. MOTJIM JI MbI 3HaTh, YTO 3TO ObLIa OIMMOKA?

Ho ¢ 6onpminmMu Komomamu mepdokapT 6bIO TPYIHO YIIPABISITHCS.
KapTbl MOI/IM TepsSThbCSI, MSITBHCS, PBAThCId, IIepeMeIINBATLCSI WM
IIPOCKAKMBATh MMUMO. MOIJIM TepIThCS OTHOeJIbHbIe KapThl WM
I0o0aBIsATbCA JuIIHMEe. TO eCcTh LIeJIOCTHOCTh JAHHBIX ObLIa OOJIBIION
IIPO6JIEMOJA.

MarauTHble JIEHTBl pellwIvM 3Ty IIpooseMy. Mbl ITOTYUUIN
BO3MOKHOCTb II€peHOCUTb 00pasbl KapT Ha JieHTy. Ilocie cbpoca
OAHHBIX Ha JIEHTY 3aIlMCH y3Ke He MOIJIM nepemeiatbcs. OHM He MOIJIN
IIOTEPSITHCS 10 HEOCTOPOKHOCTHM, a TaKKe He MOIIM JJ0OaBUTbCS HOBbIE
IyCThIe 3ammcy. JIeHTa oKasajach ropasmo HajexkHee. A Kpome TOro,
orepalyy YTeHMsI/3amCy C JeHTO BBIIIOJHSIMCh HAMHOTIO ObICTpee, U
HaMHOTO ITPOIIe CTAJIO JIeJIaTh pe3epPBHbIE KOIIMIA.

K coxajeHuio, Bce Halle IIporpaMMHOe obeclieueHue ObUIO
HaIIMCaHO [Ji1 paboThl C YCTPOVCTBAMM UTeHMSI mep@oKapT U C
nepdoparopaMyu. ITU IIPOrpaMMbl IIPUIIOCH ITEPENMChIBATb, UTOOBI
OHM MOTIJIM paboTaTh C MAarHUTHOJ JIEHTO. TO Obly1a 60JIbIIast paboTa.

K koHny 1960-x romoB Mbl BBIYyYMIM YPOK UM TPULYMaIu, Kak
00pecTu He3asucumMocms OT YCTpoOiCTB. OrepaliOHHbIE CUCTEMBbI,
COBpeMeHHbIe B Te THU, abCTparMpoBaau yCTpoiicTBAa BBO/IA/BbIBOIA 3a
dacagamyu  MporpaMMHbIX  (PYHKIMI, KOTOpble o6pabaTbiBain



OTHe/ibHble 3aMucy, BBIVISIAAIIME KaK IiepdoxkapThl. IIporpaMmbl
OO/DKHBI OBLIM 00pamaTbCcsl K CIYKO0aM OIepalMOHHOM CUCTEMBbI,
MIPeACTaB/ISIOIMM a0CTpaKTHbIE YCTPOICTBA XpaHEHUS eOMHUIHBIX
sanuceir. OrepaTopbl MOTIJIM COOOIIMUTH OIEpPalMOHHON CHUCTeMe, K
KakuM (U3NYEeCKMM YCTPOICTBAM [O/DKHBI MOAKIIOUATBCS  3TU
abCTpaKkTHBIE  CIOYy;KObI —  yCTpoiicTBamM  uTeHus  nepd¢okapr,
HAKOMUTEJISIM Ha MarHMTHOM JIEHTEe WM JIIOOBIM IPYTMM yCTPOMCTBAM
XpaHeHs 3aIlCeii.

Tereppb omHA M Ta Xe IIporpaMma MOTJIa YMTaTh M 3aIllChIBATh
naHHbIe Ha nep¢OKapPThI UM MarHUTHBIE JIEHTBI 06€3 8CAKUX U3MeHeHUL.
Tak poawicsi TPUHLUMIO OTKpbITOCTH/3aKkpbiToCcT (Open-Closed
Principle; OCP), HO B Te IHM OH ellle He MMeJl Ha3BaHMsI.

HexenatenbHag noura

B xoume 1960-x romoB s paboTan B KOMIAHMUM, KOTOpas IleyaTasia
peKjlaMHble TMCbMa [JJjisI CBOMX KJIMEHTOB. KiMeHTbl MNpucbLiaIn
MarHUTHbIE JIEHThI C 3aIllMCSIMM, COOEepKallMMM MMEeHa U ajpeca CBOUX
KJIMEHTOB, @ Mbl JOJ/DKHBI OBUIM MMCATh ITPOrpPaMMBbl, IedaTalolye
TIepCOHAIM3MPOBAHHbBIE PEK/IAMHbBIE 00bSIBJIEHMS.

[IpyiMepHO TAKOro CoaepsKaHus:

30paBCTBYITE, MUCTEPp MapTuH,

[Tosgpasisgem!

Mb1 BoiOpanu BAC m3 Bcex KMBYHIMX Ha BuUBym-jeiiH, YTOOBI
caenaTh haHTACTUUYECKOE TTpedioKeHHe. ..

KianeHTbl TmIpUCHLIAIM HAM OrPOMHbIE PYJIOHBI C 3aroTOBKaMu
1ceM, Kya Mbl IOJIKHBI ObLIM BIleYaTaTh MMeHa U agpeca MM Ji000ii
IPYroil TEeKCT, KOTOpble IlepenaBaluCh Ha MAarHUTHON JjieHTe. Mbl
MMCAJIM TIPOrpaMMbl, UMTAIONIME 3T MMeHa, aapeca U APYroil TeKCT C
MAarHUTHO JIEHTBI U TevaTalllye X TOYHO B OTBEJIeHHBIX MOJISIX.

Takue pynoHsl Becuau 1o 500 QyHTOB U cofepsKaiy ThICSUM ITMCEM.

KinneHThl MOIIn IMPpUCHIJIATL COTHU PYJIOHOB, U K&)K,H,I)Iﬁ MpnxoaniIoCb
rnedyaTtaTb OTOE/JbHO.



ChHauanma y Hac Obuia MammHa IBM 360, mneuatamomias Ha
eIV HCTBEHHOM IIOC/Ie[IOBATe/IbHOM IIPUHTEpe. 3a CMEHY Mbl MOIJIM
HareyaTaTb HECKOJIbKO ThICSIY muceM. K coskajeHuio, meyaTb TaKuX
IceM CTOMJIa O4eHb Joporo. B Te mum apenma IBM 360 o6xomuiiach B
OeCSITKU ThICSY JOJIJIAPOB B MeECSII.

[ToaTOMy MbI HACTpaMBa/M OMNEPALMOHHYIO CUCTEMY TaK, YTOObI
BMECTO IIPMHTEPA OHA MCIOIb30Bajia MAarHUTHYIO JIEHTY. DTO HMKAK He
CKa3bIBAJIOCh Ha HAIIMX MporpaMMax, IMOTOMY 4YTO OHU BbIBOAMJINU
oaHHbIe, MCIOJb3ysl aOCTpaKIuMM BBOIA/BbIBOAA OIlEPALMOHHOM
CHCTEMBI.

360-s1 Mor/ia 3arlo/JIHUTD JIEHTY 3a JeCSTbhb MUHYT WJIM UTO-TO OKOJIO
TOrO0 — BIIOJIHE JOCTAaTOYHO, YTOObI HameuyaTaTb HECKOJIbKO PYJIOHOB
nuceM. OJTM JIEHTbl 3aTeM BBIHOCWIMCh M3 MAIIMHHOIO 3aja U
MOHTUPOBAIUCh B TIPUBOABI, TIOAK/IKYEHHbIE K aBTOHOMHBIM
npuHTepaM. Y Hac UX ObLIO MATh IITYK, M 3TU MSATb IMPUHTEPOB
paboTanu KpyrJible CyTKM 6e3 IepepbiBOB M BbIXOAHBIX, IeyaTasi COTHU
TBICSIY PEKJIAMHBIX ITMCEM KaXKAYI0 HeJelio.

[leHHOCTb He3aBUCUMOCTH OT YCTPOIMCTBA OKa3ajaachb OrpOMHOI! Mbl
MOT/IM IIMCaTh IIPOrpaMMbl, He 3Has M He 3a00TsSICh O TOM, KaKue
YCTPOJICTBA OYIyT MCIIOJIb30BAThCSI, M OTJXKMBATh MX, MCIOIb3YS
JIOKQJIbHBIN MIPUHTEP, IMMOAKIIOYEHHBIN K KOMITbIOTEPY. [Tociie 3TOro msl
MOIJIM TPOCTO IIPMUKaA3aTb OMNEPalMOHHOM CHUCTeMEe BbIIIOJHUTD
«[1eYyaTb» Ha MArHMTHYK JIEHTY UM MOJYYUTb COTHU THICSIY TOTOBBIX
dbopmM.

Harmu rmporpaMmsl o6penn ¢popmy. OTa dopMa oTaennia MOIUTUKY
oT pgetaseii. [ToauTuka 3akawdagach B (OpMaTUpPOBaHUM 3aruceii C
MMeHaMM M ajpecaMyu. A OeTalsiMu CTaM YCTPOMCTBA. MbI CMOIJIM
OTJIOXKUTh IPUHSITHE pellleHNsI O BbIOOpe yCTPOiCTBa.

®dusunueckan appecauums

B Hauane 1970-x romoB s1 paboTays Hamd OO0JBIION CHUCTEMON ydyeTa IS
MeCTHOro Ipo¢co3a BOAMUTENel TPy30BMKOB. Y HAC MMEJICS OUCK



€MKOCTbIO 25 M6aiiT, Ha KOTOPOM XPaHMUINUCh 3alucy ¢ MHbopmMaluei
00 areHTrax, paboromaTensix M ujaeHax mpodcoio3a. PasHbie 3ammcu
MMeJIM pa3Hble pa3Mephl, TO3TOMY I€pBble HECKOJbKO IIMJIMHAPOB Ha
nucke GopMaTUpoOBaIMCh TakK, UTOObI pasmMep OJHOTO CeKTopa B
TOYHOCTY COOTBETCTBOBAJ pasmepy 3anucu ¢ nadopmaiiueit 06 areHre.
Cnenytolie HeCKOJIbKO LMIMHAPOB (GopMaTUpOBaIMCh IMOJ, 3alUCU C
nHbopmaieit o paboronarensix. M mocienHue HECKOAbKO HUIMHIPOB
— TI0J, 3aIMcK ¢ MHQOpMalueii o uieHax mpodcorosa.

Mpl mmMcasiM MporpaMmbl, OeTalbHO 3HAsl CTPYKTYPY Aucka. Mol
3Ha/IM, 4yTO Ha aucke umeetrcs 200 umamHApoB M 10 roJIOBOK, UTO
KKObIM LUMJIUMHIAP MMeeT HEeCKOJIbKO NeCITKOB CEeKTOPOB Ha T'OJIOBKY.
MpbI 3HaIM, KakKue UMIMHAPBI OTBOISTCS OJISI XpaHEHUs 3allceil TOro
UM MHOTO Buaa. Ml Bce 3TO KeCTKO «3aIllIMBaIOCh» B KO/,

MBI TakKe XpaHWU/IM Ha JMUCKe OIJIaBjIeHle, IT03BOJISIBIIIee OThICKATh
Ka)XXAOro areHTa, paboromatess U dieHa Ipodcoio3a. ITO OIVIaBlIeHMe
XpaHWIOCh B €Ille OJHOM, CIeHMalbHO OT(HOPMATUPOBAHHONM TIpYIIIIE
uuauHApoB. OrjaBjaeHue Ijs II0JCKa areHTOB COCTOSUIO M3 3alllCeid,
BKJIIOUABIIMX MIEHTU(PUKALMOHHBI HOMep areHTa, HoMep LMIMHIpPA,
HOMEp TOJIOBKM M HOMEep CeKTopa, TIAe XpaHUTCI 3aIluch C
nHopmanmein o6 areHte. g 1omcka paboTomareseii M UJEeHOB
MIMeJIVCh aHaJIOTMYHbIe orjaBjaeHus. Kpome Toro, mHopMauus o
yjieHax Mpodcoin3a XpaHuiaach Ha Aucke B GopMe ABYCBSI3HOIO CIMCKA:
KaXOas 3amuch XpaHujaa HOMep LMWJIMHIApA, TOJIOBKM M CeKTopa
cJIeAyIoleit U IpeabIayIeii 3ammuciu.

[IpencrapisieTe, BO YTO BBUIMBAJICS II€pexoi Ha MCIOJIb30BaHMUE
HOBOTO AMCKOBOI'O YCTPOJCTBAa, B KOTOPOM Ha OAHY TOJIOBKY MJIM Ha
OOVH LUWIMHAP Oosbine? Mbl OUCAIM CHENUATbHYIO IIPOrpaMMy,
KOTOpasl YMTaja OaHHble B CTapoM ¢Gopmare cO CTaporo AuUCKa U
3alMChIBa/Ia MX Ha HOBBIM OUCK, IIpeoOpasyst HoOMepa IMJIMHIPOB/
rOJIOBOK/CeKTOpOB. Ham Takke MNpUXOOMIOCh M3MEHSITh BCE >KeCTKO
3alIThle HOMEpA B KOJle, KOTOPbIe ObIIN no6ctody! Bece 6M3Hec-TIpaBuia
CKPYITYJIE3HO YUMUTHIBAIU CXEMY LIMUIMHIP/TOIOBKA/CEKTOP.

OpHakgbl B HAIM PSAbl BAWICS Oojiee ONBITHBIN ITPOrPaMMICT.



YBUOEB Hallle «TBOpUYECTBO», OH HO6JI€)1H€I[ M yCTaBWICA Ha HAC KdK Ha
VHOIIJIAHETSIH. 3aTeM OCTOPO>KHO ITOCOBETOBAJI HAM M3MEHUTbL CXEMY
aapecalinmn 1M UCII0JIb30BATb OTHOCUTEJ/IbHbIE agpeca.

Ham  6Gosiee  yMyOpeHHbI/i  OIBITOM  KOJIJIeTa  IIPeIJIOKUI
paccMaTpMBaTh OMCK KaK OOJIbIION JIMHENHBI MacCUB CEKTOPOB C
1oc/ieJOBaTe/IbHbIMM HOMepaMM. Takasi MHTepHpeTranusi I[03BOJIsIa
HaIlMCaTh KPOIIEUHYIO MOAIIPOTpaMMy IIpeodpa3oBaHMsl, KOTOpasi, 3Has
bu3nvyeckyo CTPYKTYypy AMCKA, MOIJa Obl «HA JIETy» TPAHCAMPOBATh
OTHOCUTEJIbHbIE aZpeca B HoOMepa (U3NUeCKUX LMIMHIPOB/TOJIOBOK/
CEeKTOPOB.

K cuactbio mjii Hac, Mbl IIPUHSIIM €ro COBeT. Mbl M3MeHUIU
BBICOKOYPOBHEBYIO ITOJIUMTUKY CHUCTEMbI, JOOABMB HE3aBUCUMOCTH OT
du3uyeckoit CTPYKTYpbl MONUCKA. OJTO II03BOJMIO HaM OTAE/IUTh
peliieHye 06 OpraHM3aluu 3aIuceil Ha JUCKe OT IPUK/IATHON 3a7aun.

3aknwyeHue

IIBe ucTOpUM, pacCKa3zaHHbIe B 3TON I1aBe, HAIJISAHO OEMOHCTPUPYIOT
OOVH MAQJIeHbKUIM  TPUHLUIL, KOTOPBIA  IMIMPOKO  MCIIOJb3YIOT
apPXUTEKTOPBI. XOpOolllne apXUTEKTOPbI CKPYITYJI€3HO OTHOESI0T AeTaln
OT IIOJIUTUKU U 3aTeM He MeHee CKPYITyJIe3HO OTHENSIOT IOJIUTUKY OT
meTajei, 4YToObl IMOJMTHKA HMKAK He 3aBucea OT JeTasieil. Xopoliue
APXUTEKTOPbI IIPOEKTUPYIOT IMOJUTHUKY TaK, YTOOBI pelleHys O IeTalIsIx
MOKHO OBbIIO OTJIOXWUTh M OTOABMHYTH Ha KaK MOKHO 0oJiee MO3IHMIA
CpOK.

34 SOA (Service-Oriented Architecture): cepBuc-opMeHTMpPOBaHHAS apXUTEKTypa
(https://ru.wikipedia.org/wiki/Cepsuc-opuenmupoganuasa_apxumexkmypa). — Ipumeu. nep.



http://https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B8%D1%81-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B0%D1%80%D1%85%D0%B8%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0
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Kak oTMeuajioch BbIlle, XOpOIIas AapXUTEKTypa OOJDKHA
obecCIrieunBaTh:

e Pa3zHooOOpa3yue BapMaHTOB MCIHOJAb30BaHUS U 3(GEKTUBHYIO padbOTy
CUCTEMBbI.

e [IpoCcTOTY CONIPOBOKAEHMS CUCTEMBI.
e [IpocTOTy pa3pabOTKM CUCTEMBI.

« [IpocTOTY pa3BepTbIBAaHMS CUCTEMBI.



BapMaHTbl MCNoJib30BaHUA

[lepBbIii MYHKT B CIIMCKE — pa3HOOOpasye BapMaHTOB MCIIO/Ib30BaHMS
— O03HAYaeT, YTO apXUTEKTypa CUCTEeMbl [IOJ/KHA IIOHAepKUBATh
Ha3zHaueHMe cucrembl. Ecam cucrema — 23TO OHJAMH-MarasuH,
apXUTEKTypa IOJIKHA TIOIIEPXKMBATD pasHble BapMAHThI
MCIIO/Ib30BaHMS OHJIAH-MarasmMHa. @akTUUecku B 9TOM 3aK/IH0UAETCS
IJlaBHAsl 3aJaya apxMTeKTOpa M [VIaBHAasl 1e/ib apXUTEKTYPhI.
ApxuTekTypa [OO/DKHA MOAIEPXKMBATh pasHOOOpasyue BapMaHTOB
MCIT0JIb30BaHMSL.

OnmHako, KaK OOCYKIA/JIoCh BbIIIE, apXUTEKTypa He OKa3bIBaeT
OO0JIBIIIOTO BAMSIHMS Ha MMOBeaeHMe cucTembl. CylecTBYeT OueHb Majo
BAapMaHTOB IIOBeIeHMs, KOTOpble apXUTEKTypa MOXeT OCTaBUTb
OTKpbIThIMM. Ho BinusHue — 3TO emje He Bce. Camoe BaykHOe, YTO
XOpoIlasi apXUTeKTypa MOXET cliejaTh IJis1 MOAepsKKM ITOBedeHUs, —
PACKPBIBATh U IIPOSICHSITH 3TO ITOBeAeHNe, YTOObl Ha3HAYeHMe CYCTEMbI
OBLJIO BUIMMO Ha apXUTEKTYPHOM YPOBHE.

[IpunoxkeHMe OHJAMH-MarasyHa C XOpOIlleli apXUTeKTypoil Oyder
8bleisdems  KakK ~ IIPUJIOKeHMe  OHJIaliH-MarasmHa.  BapuaHThI
MICIIO/Ib30BAHMSI TAKOi CUCTEMBbI OyAYyT SICHO BUOHBI B €€ CTPYKType.
Pa3paboTuuMkaM He MPUAETCS MCKATh UEePThI IOBEIEHMS, IIOTOMY UTO
OHM OyAyT MpeCcTaBAeHbl MOTHOLEHHBIMU 3IeMEeHTaMM, BUIAMMBIMM Ha
BEpXHEM YpPOBHE cUCTeMbl. TaKMMM 3j1eMEHTaMM MOTYT OBITh KJIacChl,
GYHKUMM Wi MOAY/IM, 3aHMMAlOIIMe BUAHbIE TTO3ULIMM B apXUTEKTYpe
1 MUMEIMe MeHa, SICHO OMMUChIBAIOIIVe X Ha3HAUeHMe.

B rnaBe 21 «Kpuuainast apxuTeKkTypa» Mbl IOIPOOHEE PACCMOTPUM
3TOT ITYHKT.

J¢ddeKTMBHOCTb paboThl

Bonee cyllleCTBEHHYI0 U MeHee KOCMEeTUUYECKYI pOJb apXUTEKTypa
urpaeT B 3ddekTuBHOM paboTe cuctembl. Ecim cucrema moskKHA
oocayskmBath 100 000 K/IMEHTOB B CEKyHIy, apXxMTEKTypa [IOJKHa
MOAIepPsKMBaTh TaKyl0 MPOITYCKHYIO CIIOCOOHOCTD ¥ BpeMsI OTKJIMKA JIJIs



KaXI0ro BO3MOXXHOrO BapMaHTa. EciM cucTteMa moJpkHA 3ampalliuBaTh
O0JIbIIIMEe MACCUBbI HAHHBIX 38 MMJUIMCEKYH[IbI, apXUTEKTypa IOJKHA
OBITh CTPYKTYpMpPOBaHA TaK, UTOObI 0bOecreuuBaTb BO3MOXKHOCTD
TTI0OOHBIX OITepaIINIA.

JIJIsi OMHUX CUCTEeM 3TO O3HauvaeT CO3JaHMe MaCCUMBOB Maje€HbKUX
CIYKO, BBIMOJHSIOIIMXCS IMapa//IeIbHO HAa MHOXECTBE pa3HbIX
cepBepoB. [ OpyrMx — co3gaHue MHOKeCTBa JIETKOBECHbIX MOTOKOB
BBIMIOJTHEHMSI, [EICTBYIOIIMX B OOIIEM aJpecHOM IIPOCTPAHCTBE,
BHYTPU OJHOTO MpOlLiecca, BBIMOJHSIIOIIEroCcs Ha OOHOM IIpolieccope.
st TpeTbMX MOOCTATOYHO 3alyCTUTh HECKOJbKO MPOIECCOB,
OelCTBYIOIIMX B M30JMPOBAHHBIX aApecHbIX ITPOCTpAHCTBax. A IJis
HEKOTOPbIX BIIOJIHE MOAOVAYT MPOCTble MOHOJIMTHbIE IIPOTPAMMBI.

Kak HM CTpaHHO, 3TO pellleHMe OTHOCUTCS K UMCIy TeX, KOTOpbIe
XOPOIINIA apXUTEKTOP CTPEMMTCSI OCTaBUTh OTKPBITbIMU. CHUCTEMY C
MOHOJIMTHOM OpraHusalyuein u 3aBUCAIIYI0 OT 35TO MOHOJMUTHOM
CTPYKTYpPbl ~TPYOHO OymeT peopraHu3oBaTh IS  MOAIEPSKKU
BBIMIOJTHEHMSI B HECKOJIBKMX IIPOLIeCCax, HECKOJbKMX IOTOKaxX WU
HECKOJIbBKMX MMKPOCIYK0ax, ecauM 35TO ToTpebyetcsi. Hamportus,
apXUTEeKTypy, MpeayCcMaTpPMBAIOIIYyI0  Haijexallyio U300
KOMIIOHEHTOB ¥ He IIpeAIlojiaraiollyl0 KOHKPETHBIX CpeJCTB
B3aMMOJIEMCTBUII MeXAY KOMIIOHEHTaMM, OymeT HaMHOIO IIpole
MIPOBECTM Yepe3 CIeKTP HeCKOJbKMUX MOTOKOB, MPOIEeCCOB U CIYXKO MO
Mepe U3MeHEeHMSI TOTPEOHOCTE.

Paspabotka

ApXuUTeKTypa UrpaeT BaKHYI0O pOJIb B IOAIEpKKe pa3paboTku. B
IAHHOM CJlyyae HauMHaeT AeiCTBOBATh 3aKOH KoHBes :
Jllobas opeaHusayus, paspabamsiearuidss cucmeMy, He80JbHO 6ydem
¢opmuposame 0Ou3aliH, cmpykmypa Komopoz20 nosmopsiem cmpykmypy
g3aumodelicmauli BHympu 3moli op2aHu3ayuu.

B opraHmsanuy C MHOKECTBOM KOMAaH/, pelIamIleii MHOKeCTBO



3a7a4, OO/DKHA IIOJIYIMTBHCS apXUTEKTypa, KOTopash obecrieuuBaer
HE3aBUCUMYIO paboTy 3TUX KOMaH, YTOObI KOMaHAbl He MeIllaJy IPYyT
OpyTy BO Bpems pa3spaboTKu. ITO JOCTUTAETCS IeIeHMEM CUCTEMbI Ha
M30JIMPOBAaHHbIE KOMIIOHEHTBI, KOTOpble MOXHO pa3pabaTbhIBaTh
He3aBUCUMO. 3aTeM 3T KOMIIOHEHTbI pacIpeiesioTcs MeKIy
KOMaH/IaM#, KOTOpbIe MOI'YT paboTaTh He3aBUCUMO APYT OT APYTa.

PasBepTbiBaHue

OrpoMHYI0 pOJIb apXUTEKTypa UIrpaeT TakKke B  IIPOCTOTE
pasBepThIBAHMS  CUCTeMbl. [71aBHasg 1ielb —  «HeMe[dJjIeHHOoe
pa3BepThiBaHME». XOPOIlasi apXUTEKTypa He I10jIaraeTcs Ha JIeCSITKU
MaJIEHbKMX ClLieHapueB ¥ (ailyioB C oIpeneeHUsIMM HacTpoek. OHa He
TpebyeT BPYUHYIO CO3aBaTh KaTaaoru Win (aiiyibl ¥ pacmosiaraTh Ux B
ocoboM mopsake. Xopoliasi apXUTEKTypa MOMOraeT CUCTeMe HOCTUYD
YPOBHSI HEMEJIJIeHHOJ TOTOBHOCTM K pa3BEepPThIBAHMIO Cpasy IIOCje
COOPKMN.

M1 cHOBa 3TO MOOCTUTAeTCsI 3a CUeT pasfeJleHus CUCTEMbI Ha
KOMITOHEHTBI M MX M3O0JSIIMM, BKIIOUAs CIIeIyaJibHble KOMIIOHEHTHI,
KOTOpbIE CBSI3BIBAIOT CUCTEMY BOEIMHO M TapaHTUPYIOT ITPaBUIbHBINA
3aITyCK, MHTErpaIuio ¥ KOHTPOJIb 3a Pa6OTOI KasKI0r0 KOMIIOHEHTA.

CoxpaHeHue pa3HO06pa3ns BapUaAHTOB

Xopomiasi apxXuTeKTypa CTPEMUTCS IOOCTMUYb OajaHca BCeX OSTUX
MOTPEOHOCTEN KOMIIOHEHTHOM OpraHmM3alluiu C I1eJIbl0 YIOBJIETBOPUTD
UX. 3BYUMT IIPOCTO, MpaBaa? CorjiaceH, MHe JIerKO MuCaTh.

B meiicTBUTEIbHOCTU ITOOUTHCS TAaKOro OajaHca O4YeHb TPYIHO.
[IpobseMa B TOM, 4YTO 3a4acTyl0 Mbl He 3HAaeM BCe€X BO3MOXXHBIX
BapMAHTOB  MCIIOJNIb30BaHMSI, SKCILTyaTallMOHHBIX  OTpaHMYEHMIA,
CTPYKTYpbl ~ KOMaHIbl  pa3spabOTUMKOB  MAM  TpeboBaHMil K
pasBepThIBaHMIO. XyKe TOro, Aaske eciau Obl Mbl BCE 3TO 3Ha/IM, HET
HUKAKMUX TapaHTUM, YTO HUYErOo M3 ITOTO He M3MEHMUTCSI B TeueHMe



JKM3HEHHOr0 LMKIa cucrteMbl. [Ipole roBopsi, Mbl IIpecjienyem
HeUueTKMe ¥ IepeMeHuuBbIe Iiean. JIoOpo MoykajoBaTh B peasbHbIN
MUp.

Ho He Bce IIOTepsiHO: HEKOTOpble IIPUHLUIIBI CTPOUTETIbCTBA
apPXUTEKTYPbl OTHOCUTEIIbHO HEJOPOIr'U B peaiM3aliu U MOTYT ITOMOYb
cbasaHCUPOBATD 3TU HYXKIIbI, Take KOTJa HET UeTKOM KapTUHBI 1eJieit, K
KOTOPBIM Bbl CTpeMMUTECh. JTU MPUHLMIIbBI ITOMOTAKOT HaM OEJIUTh
CUCTEeMbl Ha XOPOIIO M30JMPOBAHHbIE KOMIIOHEHTbI, YTO II03BOJISIET
MaKCHMMaJIbHO [IOJITO OCTaB/JSITh KaK MOKHO OoJibllle BapMaHTOB
OTKPbITBIMM.

Xopoiiasg apxuUTeKTypa VIIPOIIaeT BO3MOXHOCTb M3MeHEeHMUs
CUCTEeMbI BO BCEX ee BapMaHTax, OCTaBJISISI BO3SMOKHOCTY OTKPBITBIMIA.

PaspeneHue ypoBHei

[ToroBOpMM O BapMaHTax MCIOJb30BAHUSA. APXUTEKTOP CTPEMMUTCS
MIOJIYYUTh CTPYKTYPY CHUCTEMBI, IIOAJEPXKUBAIOIIYI0 HEOOXOIMMbIe
BapMaHThl MCIIO/Jb30BaHMs, HO He 3HaeT MX Bce. 3aTO OH 3HAaeT
OCHOBHOE€ Ha3HAueHMe CHUCTEMbI. DTO MOKET ObITh OHJIaMH-MarasyH,
cCTeMa YyuyeTa MaTepuajoB WIM CUCTeMa OOpabOTKM 3aKa30B.
[TosTOMy, OmMpasiCh Ha KOHTEKCT HAa3HAUEHUSI CUCTEMbI, apXUTEKTOP
MOKET MCII0JIb30BaTh NPUHLMIIBLI €AMHCTBEHHO! OTBETCTBEHHOCTU U
COTJIACOBAHHOTO M3MEHEHUS IJIs1 OTHEJIeHNSI IPYT OT Apyra BCEro, 4To
M3MEHSeTcsI II0 pasHbIM IIpUYMHAM, ¥ OObeJVHEHMS BCero, uTo
MI3MEHSeTCsI [0 OJHOJ IIpUYMHe.

YTo m3mMeHseTCs MO pasHbIM npuumMHam? Koe-uTo U3 3TOro cpasy
o6pocaetrcst B rnasa. I[losb3oBaTenbCckuit MHTEpdeiic M3MeHSeTcsl Mo
IIPUUYMHAM, He MMEIOIIMM HMYero obmiero ¢ Om3Hec-TpaBuiiaMu. Bce
BapMaHThI MCIIOJb30BaHMSI BKIIOUAIOT 00a 9TUX 3jeMeHTa. OUeBUIHO,
UTO IMO3TOMY XOPOUINUI apXUTEKTOP OTHEJUT 4acTh, OTBEUAIOIIYIO 3a
I0JIb30BaTe/NbCKUII MHTepdeiic, OT YacTu, peanusymollneir Om3Hec-
MpaBuja, TaK, YTO UX MOKHO OyIeT M3MEHSITb He3aBUCUMO APYT OT
opyra, COXpaHsiS TIIpM ITOM SICHYHO BUAMMOCTb BapMaHTOB



MCITIOJIb30BaHMSI.

Camu 6M3HecC-IIpaBuaa MOIYT AeNUThCSI Ha Oojiee MaM MeHee TeCHO
CBSI3aHHbBIE C IIpUIOKeHueM. Hampumep, mmpoBepka Iiojieit BBojga — 9TO
O0M3HeC-TIpaBUIO, TECHO CBS3aHHOE C IIPUIOXKEHMeM. BbruncieHue
MIPOLIEHTOB I10 BKJIaAy M MOACYET 3aIlacoB, HAIlpOTUB, — 3TO OM3HeC-
IpaBuiia, 60iee TeCHO CBSI3aHHbBIE C IMPeAMETHONM 00/1acThio. DTU IBa
pasHbIX BMIA OM3HEC-TIPaBUJI OYIYT M3MEHSIThCSI C Pa3HOM CKOPOCTBIO U
110 pa3HbIM INPUUMHAM, II09TOMY UX CAeOyeT pa3me/UuTh Tak, YTOObI UX
MOSKHO OBIJIO M3MEHSITh HE3aBUCUMO.

ba3a JaHHbIX, SI3bIK 3aIlIPOCOB U a)ke CxeMa — BCe 3TO TeXHUYeCKue
neTany, KOTOpble He MMEIT HuYero obIiero ¢ O6u3Hec-MpaBUIaMU U
MOJb30BaTe/NbCKUM MHTepdeiicom. OHM OYyayT WM3MEHSITbCS CO
CKOPOCTBIO U MO IIPUUYMHAM, He 3aBUCAIIUM OT OPYIUMX acleKTOB
cucteMbl. Ciief0BaTeNbHO, B apXUTEKTYpe OHU OJDKHBI OTHLEISIThCS OT
OCTaJIbHO¥ CUCTEeMbI, YTOOBI X MOKHO ObIJIO M3MEHSITh He3aBUCUMO.

To ecTh cUCTEMY MOXXHO pa3meanTb Ha TOPM30HTAJIbHbIE YPOBHMU:
II0JIb30BaTe/bCKUII MHTepdeiic, O6M3Hec-TIpaBuaa, XapaKTepHbIe IS
NIpUIOXKeHMsI, OM3HeC-ITpaBmiia, He 3aBUCSIIME OT IIPUIOKeHMs, 1 6asa
OaHHBIX — KPOME BCETO IIPOYEro.

PaspeneHue BapuUaHTOB UCNOJ1Ib30BaAHUA

UYro eme MeHsieTCs II0 pa3HbIM IpuumMHamM? CaMyu BapuaHThI
ucnonb3oBaHus! JlobGaBjaeHMe 3aKa30B B CHCTEMY COIPOBOXKIEHMS
3aKa30B IIOUTHM HaBepHSIKA OymeT M3MEHSIThCS C MHOM CKOPOCTBHIO U I10
MHBIM TIpUYMHAM, YeM YyhaJieHue 3aKa30B M3 CUCTeMbl. BapuaHTbI
MCIIO/Ib30BaHMS JAIOT OUeHb eCTeCTBEHHbIN CII0C00 IejIeHUs CUCTEMBI.

B TO Xe Bpems BapMaHTbl MCIOJb30BaHMS 00pa3ylOT Yy3Kue
BEpTUKAJIbHbIE Cpe3bl, ITepeceKarolie TOPU30HTAIbHbIE CJIOU CUCTEMBI.
Kakgplii BapMaHT MCIIOJb30BAaHMSI BK/IIOUAET KaKylO-TO  [IOJIIO
TII0JIb30BaTEe/IbCKOTO MHTep@eiica, yacTb OM3HEC-ITPaBMII, XapaKTePHbIX
O TIPUIOXKEHMs, Kakue-TO OM3Hec-IIpaBMia, He 3aBUCSINME OT
MIPUIOKEHMSI, ¥ HEKOTOpPbIe (PYHKIIMM 6a3bl JaHHBIX. TO ecTb BMeCTe C



geJeHyeM CuUCTeMbl Had TOPM3OHTaJ/IbHbIE CJI0OM Mbl OOJHOBPEMEHHO
JeJMM €€ Ha TOHKHMe BEepPTUKAJIbHbI€ BapMAHTbI MCIIO/TIb30BAHNMAI,
rnepecekaroiine 3T CJION.

YToOBI IMOJYYMUTH >KejlaeMoe pasiiejeHue, Mbl TOJKHbI OTIOE/NIUTh
I0JIb30BaTEIbCKUI1 MHTEepdeiic no6aBeHUS 3aKasa OT
M0JIb30BaTe/IbCKOTO MHTepderica yaanieHus 3akasa. To ke camoe HY>KHO
npojenaTth C Ou3Hec-mpaBwiIaMu M 0a30ii HaHHBIX. BepTukanbHbie
Cpe3bl CTy4aeB MCIT0/Ib30BAHMS CUCTEMBI Mbl COXpPaHSIeM OTAeIbHbIMM.

3mecb MOKHO YBUIETb OIpeJeJeHHblI 11absoH. Pa3menus
97IeMEHTBhI CUCTEeMbI, M3MEHSIOIIMecs II0 pa3HbIM IIPUYMHAM, BbI
cMoOXkKeTe 00aB/IsITh HOBbIE BapMAHTHI MCIIOJb30BaHMS, He BIMSIS Ha
umelonecss. EcauM mpu 9TOM BBl CTPYIIIIMPYeTe IOAAEPKKY STUX
CJIyyaeB MCIOJIb30BaHMS B IOJIb30BaTeIbCKOM MHTepdelice 1 B 6ase
OAHHBIX TaK, UTO JIJIS BCeX HMUX B II0JIb30BaTe/NbCKOM MHTepdeiice u
6a3e mJaHHBIX OYAYT IIPeayCMOTPEHBI CBOM acIIeKThbI, TOTIa A0OaBIeHMe
HOBBIX CJTy4yaeB MCIIOJb30BaHMSI TIOUTU TapaHTUPOBAHHO He IIOB/IMSIET
Ha MMeIoIIyecs.

Pexxum paspeneHus

Temepb 3agymMaeMcs, KaKOoe 3HaueHue MMeeT pasfaejneHue i
spdexkTBHOI paboThl. Ecim pasHble BapMaHThl MCIIOJIb30BaHMS
paszeseHbl, TOrga Te, UTO [HO/DKHBI paboTaTh € MaKCUMMAaJIbHOI
TIPOITYCKHOJ CITOCOOHOCTDIO, YoKe HaBepHSIKa OTAeIeHbl OT paboTaIINX
C HU3KOM IIPOMYCKHOM CIIOCOOHOCThIO. ECiM I10/1b30BaTe/bCKUIA
mnHTepdeiic 1 6a3a TJAHHBIX OTHe/JIeHbl OT OM3HEeC-IIpaBuUI, 3HAUYUT, BCE
OHM MOTYT BBITNIOJHATBCS HA pa3HbIX cepBepax. YacTu, KOTOpbIE
IOOJKHBI BBITIOJIHSITBCSI ¢ MaKCUMMAaJIbHOM MPOITYCKHOM CIIOCOOHOCTBIO,
MOSKHO 3allyCTUTh Ha HECKOJIBKUX CepBEpax.

[Ipomie roBops, pa3gejieHMe BapMaHTOB MCIIONb30BAHMUS TaKKe
IIOMOraeT IOBbICUTh 3(PdeKTUBHOCTh paboThl. OmHAKO MOJjISI 3TOrO
pasjeseHMe JO/DKHO MMETb COOTBETCTBYIOWIMIA peXuM. YUTOObI
paszeseHHble KOMIIOHEHTbI MOIJIM BBIOJHSITBCSI HAa COOCTBEHHBIX



cepBepax, OHM He JOJ/DKHBI 3aBMCETb OT HaJIMUMSI OOIIero agpecHoro
npocTpaHcTBa B mamsatu. OHM [JO/DKHBI OBITh  HE3aBUCHMMBIMM
CIy>k6aMu, B3aMOJEICTBYIOIIVMIMMU 110 CETH.

MHOTMe apXMUTEKTOPbl HA3bIBAIOT TaKMe€ KOMIIOHEHTBI «CITy>KOaMM»
WIN  «MUKPOCTYy:KO0aMu», B 3aBUCUMMOCTM  OT  HEKOTOPOTrO
HeOoTIpeIe/IeHHOrO MOHSATUS BeJIMUMHbBI. APXUTEKTYPY, OCHOBAaHHYIO Ha
wIy>k6ax (MM cepBMCax), YaCTO HAa3bIBAIOT CEPBUC-OPUEHTUPOBAHHOIM
apPXUTEKTYPO.

Eciu B oTBeT Ha YBUOEHHbIE TEPMIMHBI B Ballleil TOJI0Be 3a3BeHell

3BOHOYEK, He BOJIHYiTech. I He coOuparch yoexxmaTh Bac, UTO SOA32
— Jy4iias U3 BO3MOXHBIX apXUTEKTYP MM YTO 3a MMKPOCTYKOaMU
oymyuee. S IUIIb XOTeJI OTMETUTD, YTO MHOTIA MbI IO/DKHBI Pa3IesTh
CBOV KOMITOHEHTBI BIUIOTH 10 CO3IAaHMS OTAETbHBIX CITYKO.

[loMHUTE, UTO XOpOIIasl apXUTEKTypa OCTaB/ISIET BO3MOKHOCTMU
OTKPBITBIMU. Pexcum pasdeneHuss — 00HA U3 MaKux 8603MOxcHocmell.

[Ipexxme yeM MPOOO/IKUTH OOCYXIeHMe 3TOV TeMbl, paCCMOTPUM
IBa IPYrMX ITYHKTA.

B03MOXHOCTb HE3aBMCMMOI Pa3paboTKu

B TperbeM IIyHKTEe, B Hauaje TIJIaBbl, TOBOPUJIOCh O MPOCTOTE
paspaboTku. OueBMOHO, UTO IIOJIHOE pasfejeHne KOMIIOHEHTOB
ociabjseT B3aMMOBJIMSIHME KOMaHgI paspabotumkoB. Ecim OumsHec-
IIpaBujaa HUMKAK He 3aBUCSIT OT MOJIb30BaTe/JIbCKOTO MHTepdeiica, Torma
KOMaH/1a, 3aHsITasl ero pa3paboTKOI, e1Ba Ji CMOKET KaK-TO IIOMeIIaTh
KOMaHe, 3aHSITOM peanmsanyein OmsHec-mpaBuia. Ecayu BapuaHThI
VUCIIONb30BaHMsI  OTAENeHbl NOpyr OT Jpyra, TOraa KOMaHAa,
coCpemoTOYEeHHAas] Ha peanu3auuy BapuaHTa addOrder, He CMOXKeET
IIoMellaTh KOMaH/ie, COCpeaoTOYeHHOI Ha BapuaHTe deleteOrder.

ApXUTEKTYypa CUCTeMbI, pa3ae/ieHHasl Ha YPOBHU M BapMaHThI, OyIeT
MIOIIEePKMBATD JII00YI0 OpraHM3alnio KOMaH/I, 10 KaKOMY Obl IIPMU3HAKY
OHM HM OBLIM OpraHM30BaHbl — (PYHKIMOHAIbHOMY, 110 KOMIIOHEHTaM,
10 YPOBHSIM MJIM KaK-TO MHaue.



B03MOXXHOCTb HE3aBUCMMOIO pa3BepTbiBaHUA

Pa3zeneHre HA YPOBHM M BapMaHThI MCIIOJb30BAHMS IIOMOraeT TakxKe
OOOUTHCSI MaKCUMa/IbHOM TMOKOCTM IPY pa3BepThiBaHMMU. DaKTUUECKN
npu 3bGeKTUBHOM pasde/ieHMM OO/KHA OTKPbIBAThCS BO3MOKHOCTD
«ropsiueit» 3aMeHbl YPOBHEN M BapUAHTOB MCIIOJb30BAaHUS B
nencTByIOIIei cucteme. Jlo6aBieHe HOBOTO BapyaHTa MCIIO/JIb30BaHMS
MOXXeT 3aK/II04YaThbCsl B MPOCTOM KOIMMPOBAHUM HECKOJIbKUX jar-Qaiiaios
WU CTYK0, 6e3 BAMSHUS Ha UTO-TO APYroe.

AybnuposaHue

ApXUTEKTOPHI YaCTO IOIAAAI0T B JIOBYIIKY, 3aBUCSINYI0 OT MX CTpaxa
repe nyOaMpPOBaHMEM.

Boobme B HOporpaMMHOM  OOeCHeueHUM  CUMTAeTCs, 4TO
ny6aupoBaHus ciaemyeT wusberatb. MbI cTapaeMcs IIpeIOTBPAaTUTh
nyonupoBaHMe — IIporpaMMHOro  koma. Korma — ob6HapyskmuBaeTcs
IEeCTBUTENIbHO ITOBTOPSIOIIMIACS KO, MbI C 6J1arOrOBEHMEM CMOTPUM,
Kak rpodeccroHanbl yCTPaHSIOT ero.

Ho ectb pasHbie Buabpl ayonupoBanmus. EcTb MCTHMHHOe
nybnupoBaHue, Koraa jaio0oe M3MeHeHe B OJHOM KOIIMU TPeOyeT TOro
)K€ M3MEHEHUS BO BCEeX OCTaJIbHbIX KOMNUSX. A eCTh JIOKHOe WM
crydyaiitHoe nmy6nupoBaHue. Ecam gBa ¢parmMeHTa Kofa, KaKyI[uecs
OOVMHAKOBbIMM, pPa3BUBAKOTCI pPa3HbBIMM MYTIMUM — €CJIM OHU
U3MEHSIOTCS C Pa3HOM CKOPOCTbIO U MO pasHbIM MpUUYMHAM — 3MOm
cyuaii He s18/19emcs UCMUHHbIM 0yOuposanuem. BepHurechb K HUM yepes
HECKOJIbKO JIET, M Bbl YBUIUTE, UTO OHU COBEPIIEHHO He IMOXOXU OPYr
Ha Jpyra.

Terepp mpencTraBbTe [Ba BapuaHTa MCIIOJb30BaHMS, OIMHAKOBO
oToOpaskamIMecss Ha SKpaHe. MHoOrme  apxXMUTEKTOpPbl  OyOyT
MCIBITHIBATh  HEIPEeodoJMMOe JKeJaHMe  UCIIOJAb30BaTh  OOIIYIO
peanusanyuio oToopaskenus. Ho ripaBel i oHM? [IeiiCTBUTEIHLHO JIN 3TO
MCTUHHOe IyoiupoBaHue? Vin CX0ICTBO MOMYYMUIOCh CIYYaiiHbIM?

Ckopee Bcero, 3TO Ciay4yailHOCTb. C TeyeHMeM BpeMeHM 3TU [Ba



9KpaHa OymyT IpuobpeTaThb Bce OoJbIlle ¥ OOJbIlle pasauduii U,
HaKOHeIl, OYOyT BBITJISIETh COBEPIIEHHO Heroxoxe. I1o aToit mpuunHe
>KeJlaTeJbHO 130ekaTh UX o0benyviHeHus. MHaue MOTOM pa3gesnuTh UX
OymeT oueHb CJIOKHO.

B nmporecce co3maHusl BePTUKAJIBbHOIO [OejleHMs Ha BapMaHThI
MCIIO/Ib30BAaHMSI MOTYT BO3HMKATh MPOOJIEMBI U KejlaHue 00beIVHUTD
KaKye-TO BapMaHThl CO CXOXMMM OTOOpaKeHMSIMM Ha 3JKpaHe, UM
aJTOPUTMaMM, WM 3aIIpocaMi K 6a3e JaHHBIX U/WIM cxeMaMu. BynbTe
OCTOpPOXKHBbI. COMpPOTUBIISITECh pedIeKTOPHOMY >KeJIaHMI0 YCTPaHUTh
nyonupoBaHue. YoenuTech mpeskie, 4YTo QyoaMpoBaHue AeiCTBUTEIbHO
VCTUHHOE.

TOYHO Tak ke, BBIMOJHSS TOPU3OHTAJbHOE [ejieHMe Ha YPOBHMH,
MOKHO 3aMeTHUTh, YTO CTPYKTYpa JaHHBIX B KaKOW-TO 3ammcu B Oase
OaHHBIX OYeHb IMOX0XXa Ha CTPYKTYpPy HAAHHBIX B dKpaHHOI (opme. B
pe3yJibTaTe MOXeT BO3SHMKHYTH JXKeJlaHVe IPOCTO IepenaTh 3aluch U3
6a3bl OAHHBIX B IIOJb30BATeIbCKMUIT MHTepdeiic, He co3maBas
IIPOMEXYTOUHYI0O MOZe/b IpeacTaBJIeHMs, KOTopas, Ka3ajaochb OblI,
IIPOCTO KOMMPYeT 371eMeHTbI. ByIbTe OCTOPOKHBI: 3Ta CXOXECTb MOUYTH
BCerga oOka3biBaeTcsa ciaydainHoi. Co3maHue OTHOeNbHON MOIenn
TIpeACTaB/IeHNsI He TpeOyeT MHOTO YCMIMIA U TIOMOSKET BaM IIPaBUIbLHO
OTIEeIUTb YPOBHI.

Pexxumbl paspeneHus (ewwe pas)

BepHeMcst K peskumaM. CyIecTByeT MHOTO Pas3sHbIX CIIOCOOOB Ie/IeHMS
Ha YPOBHM U BapMaHThl UCIOJb30BaAHMS. [lejieHre MOKHO BBIIIOJHUTD
Ha VypOBHE WCXOOHOTO KOJA, Ha VYpPOBHE [OBOUMYHOIO KOJA
(pa3BepThIBaHMS) ¥ HA YPOBHE eIMHMNII BBITIOJIHEHUS (CITY3KO).

e YpOoBeHb UCXOOHOI0 Koga. Mbl MOXKeM TaK HaCTPOUTDb 3aBUCUMOCTH
MeXIy MOIYJISIMU C MCXOIHBIM KOJIOM, UTOObI M3MEHEHMS B OJHOM
MoAyse He€ BBIHY)KJAJIM IIPOMU3BOAUTH WM3MEHEHMSI B OPYIUx
(Hanpumep, Ruby Gems).



[Tpu MCIoOJMIb30BaHUM 3TOTO pexXuMa pasgeeHus] BCe KOMIIOHEHTHI
BBITIOJTHSIOTCS B 001IeM aJpecHOM TIPOCTPaHCTBE "
B3aMMOZEeNCTBYIOT, TPOCTO BbI3bIBast QYHKIIMM APYT Apyra. To ecTh
MMeeTCs eOVMHCTBEHHbI BBIMIOJHSIEMbIIl (haiiy, 3arpykaeMblii B
IaMsTh KOMIIbIOTepa. JIIogu 4YacTo Ha3bIBAKOT 3TO MOHOJUTHON

CTPYKTYPOM.

e YpoBeHb pasBepThIBAHMA. MbI MOKEM TaK HACTPOUTDb 3aBUCUMOCTH
MeXOy — eIMHUIIAMMU pasBepThHIBAHMS, jar-ganmammu WU
OMHAMMWYECKM 3arpyskaeMbIMM OMOIMOTEeKaMM, YTOObI M3MEHEHMST B
MCXOOHOM KOIe B OJHOM MOJyjJe He BBbIHYXIAIMU IPOU3BOIUTD
TIOBTOPHYIO COOPKY U pa3BepPThIBaHUE IPYTHUX.

MHOr“e KOMIIOHEHTbI MOIYT HaXOOUThCSI B OOLIeM aapecHOM
IIPOCTPAHCTBE ¥ B3aMMOMEICTBOBATh, BBI3BIBAST (YHKUMU OPYT
opyra. JIpyrue KOMIIOHEHTbI MOTYT BBIIOJHSITBCS B JIPYIUX
TIpolieccax Ha TOJ Ke MalllMHe U B3aMOJIeICTBOBATh IIOCPEICTBOM
MEXaHM3MOB MEXKIIPOLIECCHBIX B3aMMOJENCTBUII, COKETOB WJIU
pasmensgeMoii IMaMSITH. BaskHO OTMETUTb, UYTO B 3TOM CjIyuyae
paszesieHHble KOMIIOHEHTbI HAaXOASITCSI B HE3aBUCUMMBIX €IVHUIIAX
pa3BepThIBaHMSI, TaKUMX KaK jar-, gem-Qaiiyibl MIM OUHAMUUECKU
3arpyskaemMbie OMOIMOTEKN.

e YpoBeHb CIYKOG. Mbl MOKEM OIPaHMYUTH 3aBUCUMOCTY 0 YPOBHS
CTPYKTYp  MHAHHBIX U  B3aMMOMEICTBOBAaTh,  OOMEHMBASICh
VCK/TIOUMTEILHO CETEeBhIMM ITaKeTaMM, 4YTOObI Kaskmash eauHMIIA
BBITOJIHEHMS ObLJIa MO-HACTOSINEMY He3aBUCUMOJ OT M3MEHEHUIi B
MCXOJHOM M JOBOMYHOM KOJZie B APYrux (Kak, HaIlpumep, CIYKObI U
MMKPOCTY3KOBI).

Kaxkoi1 pexkum syuiie?

OTBeT 3aK/I04yaeTcsl B CJiefAylollleM: Ha PaHHUX 3TallaXx pa3paboTKu
IIPOEKTA TPYAHO IMOHSITh, KAKOI PeXXMM Jydllie. B meiicTBUTEIbHOCTH 110



mMepe B3pOoCJIeHNMs ITPOEKTa ONTUMAaJIbHBINI PEXUMM MOXET U3MEHATDHCA.

Hampumep, HeTpyAHO IIpeACTaBUTh, UTO CUCTEMA, BIIOJHE
KOMGOPTHO UYBCTBOBaBIIAss ceOsT Ha OOHOM CepBepe, MOKET
paspacTuch A0 MacIHITaboB, KOraa ygooHee IlepeHeCcTH HeKOTOpbIe ee
KOMIIOHEHTHI Ha OTHe/JbHbIe cepBephbl. IloKa cucTema [OeiiCTBYeT Ha
OIHOM CepBepe, pa3ae/ieHus Ha YPOBHE MCXOIHOTO KOIa MOXKET ObITh
BIIOJIHE AOCTaTOYHO. Ho mo3gHee MOsKeT IMOHAI00UTHCSI pa3ne/inuTh ee
Ha eIVHUIIbI pa3BepPThIBAHMS WIM JAXKe Ha CITYKOBL.

OnmHo m3 pelieHuit (Habupaloliee MOMYJSIPHOCTb B HaIIM JTHN)
3aK/II0YaeTCs B M3HAUAJbHOM pa3iesieHuM Ha Cay>kObl. OIHAKO TaKoi
IOJIXOM, TOPOT M CIIOCOOCTBYET paslejeHMI0 Ha CIMUIIKOM KpYITHbIE
omoku. Kakumu ObI «MMKPO» HM IIOIYUYUIUCH MMKPOCTYKOBI,
MaJIOBEPOSITHO, UTO pa3iejieHue OyIeT BbIIIOJHEHO Ha IOCTAaTOYHO
MeJIKe OJIOKM.

Emnre omHa mmpobsieMa pasgefieHus1 Ha CTy>KObl — AOPOrOBM3HA, U B
OTHOILIEHMM Pa3pabOTKM, ¥ B OTHOIIEHUM CUCTEMHBIX pecypcoB. s
TIPEeOIOJIeHMS TPAHUL] MEXKIY CTy;KO0aMM, KOT[a B IeiiCTBUTEIbHOCTU B
HUX HeT HeoOXOOMMOCTH, TpeOyIOTCS OOIOJTHUTEIbHbBIE YCUINS,
IMaMsThb ¥ MaIIMHHbIE TaKTbhl. M [a, s IIOMHIO, UTO MOCJeIHME [IBa
IelleBbl, HO IepBoe — HeT.

1 npenIounTar JOBOIUTH JeJeHMe O TOTO COCTOSIHUS, KOTaa Ipu
HeOOXOIVMOCTH JIETKO MOXKHO C()OpPMUPOBATH OTHEbHbIE CIY>KObI, HO
OCTaBJIATh KOMIIOHEHTHI B 00IIIeM aJpecHOM ITPOCTPAHCTBE 0 TeX Iop,
IIOKa 3TO BO3MOXKHO. OJTO OCTaBJIIeT OTKPBITO BO3MOXKHOCTD
opraHm3aiumn Cayko.

[Tpu TakoMm 1oAxoe KOMIIOHEHThI [IEPBOHAYAIbHO pa3aesIsiloTCs Ha
YpOBHE MCXOOHOTO KOZA. JTOTO MOXXET OKa3aThbCd OOCTAaTOYHO s
MIPOIOJIKUTEIBHOTO Pa3BUTHUS ITPoeKTa. Ecy BO3HMKAIOT MTPOOJIEMBI C
pasBepThiBaHMEM WAM  pas3spabOTKOii, pasaeneHus [0 YpPOBHS
pasBepThIBAHMS MOKET OBbITh IOCTAaTOUHO — II0 KpaiiHeil Mepe Ha
Kakoe-TO BpeMsl.

[To mepe HaKoOIIEHMS ITpoOJIeM ¢ pa3pabOTKOM, pa3sBepThIBAHMEM U
spdexTuBHON  paboTOii I TINATEJIBHO  OTOMPAID  €OVMHMUIIBI



pasBepThIBaHMSI, KOTOpPble MOKHO IIpeoopasoBaTb B CIOYKObI, U
TIOCTeNeHHO ABUTal0 CUCTEMY B 3TOM HallpaB/JIeHUMN.

Co BpemeHeM TpeboBaHMSI K 3(PADEKTUBHOCTM pabOTbl MOIYT
CHIWKAThCSA. U O cuctembl, mpeskae TpeOoBaBlei pasgeneHus: 0
YPOBHSI CJIY>KO, Terlepb MOXET OKa3aTbCSl JOCTATOUHO pasfieieHust 10
YPOBHS pa3BepPThIBAHMS UM IakKe MCXOTHOTO KOJIa.

Xopol1asi apxuTeKTypa MO3BOJUT CO3LAaTh MOHOJIUTHYIO CUCTEMY,
pa3BepThIBaeMyl Kak oAuH Gdaiia, a 3aTeM HpeBpaTUTb ee B HAbOOp
HE3aBUCUMbBIX €eOVHUI] pa3BepTbiBaHMUSI U Jajee B He3aBUCUMbIe
CJTY>KObI M/MJIYM MUKPOCTY>KObI. IT031Hee, Korga uTo-TO U3MEHUTCS, OHa
IO/DKHA TO3BOJUTH OOpPaTUThb BCe BCISITb M BHOBb BEPHYTHCS K
MOHOJIUTHOM CTPYKTYpe.

Xopo1iasi apxUTeKTypa 3alluIiiaeT O00JbIIYI0 YaCTh MCXOAHOTO KOjia
OT Takux M3MeHeHMii. OHA OCTABJ/SIET PEXUM pasieaeHUs] OTKPBITHIM,
II09TOMY IS KPYITHOMACIITAOHBIX BapMAHTOB Pa3BePThIBAHMS MOKET
MICII0/Tb30BAThCS OJIMH PEKMUM, a IS MEeJIKOMACIITa0HbIX — IPYTOIA.

3aknwyeHue

Ma, BCce 3TO HeIpoCTO. Bripouem, S ¥ He TOBOPH, YTO M3MEHeHMe
PEeXMMOB  pasfejieHusT OO/DKHO  CBOOUTHLCA K  TPUBUAIBbHBIM
M3MeHeHMsIM B KOHUrypauuu (XOTsS MHOrAA TakKoe BO3MOXHO). S
TrOBOPIO, UTO PEXMUM pasfeeHust CUCTeMbl Ha KOMIIOHEHTBI OTHOCUTCS
K YMCIy BapMaHTOB, KOTOpble, CKOpee BCEro, OYOyT M3MEHSITbCS CO
BpeMeHeM, M XOpOIIMIl apXUTEKTOp [OOJ/KeH IIpeaBUAeTb TaKue
U3MEHEHUS U CTPEMUTHCS K YIIPOIEHMIO.

35 SOA (Service-Oriented Architecture): cepBuc-opueHTMpOBaHHAsS apxXuUTeKTypa. — [Ipumen.
nep.



17. NpaHunubl: npoBeaeHue pasaensowmx NTMHUA

Pa3paboTKa apXUTEKTypbl IIPOTPAaMMHOIO OOecleueHus] — 3ITO
MICKYCCTBO IIPOBEIEHMS pa3AessioluX JMHUI, KOTOpble s Ha3bIBaIo
epaHuuamu. TpaHuUIIbl OTHEJSIOT IIPOrpaMMHbIE 3JIEMEHTBI IPYTr OT
Ipyra ¥ U36aB/sSIOT UX OT HEOOXOAMMOCTH 3HATh, YTO HAXOOUTCS I10 TY
cTOpoHY. HekoTopble M3 3TUX JMHMUII MOXKHO IIPOBECTM Ha CaMBbIX
paHHMX JTamax pasBUTUSI MPOEKTa — Hake OO IIOSIBJIEHUS IIEePBOrO
IIPOrpaMMHOr0 Koja. [Ipyrue IpoBOASTCS HAMHOTO IT03Ke. ['paHMIIbI,
IIPOBOAMMbIE HA paHHMX 3TallaxX, IIPU3BAHbl OTJIOXKUTH IIPUHSITHE
peleHNi i Ha KaK MOXKHO ITOJTHUII CPOK U IPedOTBPATUTh 3arpsi3HEHMe
OCHOBHO OM3HEC-JIOTUKM STUMM PeLIeHUSIMMA.

H&HOMHIO, UTO LeJbI0 apXUTEKTOpa MABJJIAeTCd MMHMMM3allndg



TPyZO3aTpaT Ha CO30aHME U COIPOBOXAEHME CUCTeMbl. UTO MOKET
IIOMeNIaTh OOCTVSKeHMIO 3Toi nenu? 3asucumocms — U OCOOEHHO
3aBMCMMOCTbD OT IIpeXXAeBpeMeHHbIX PellleHUIA.

Kakme penreHnuss MOXXHO Ha3BaTh IpeKIeBpeMeHHbIMU? PerreHns,
He MMeIolIye HMYero odIero ¢ 6musHec-TpeOOBaHUSIMM — BapMaHTaAMM
MCIIOJIb30BAaHMSI — cuCTeMbl. K HMM MOKHO OTHECTM peIleHusI O
BbIOOpE (ppeliMBOpKa, 6a3bl JaHHBIX, BeO-cepBepa, BCIIOMOIaTeIbHbIX
616MMOTEK, MeXaHM3Ma BHeAPEeHUSI 3aBUCUMMOCTEN U T.II. B xoporieii
apXUTEKTYype MOJA00HbIe pellleHMs] HOCST BCIIOMOraTeIbHbIN XapaKkTep U
OTKJ/IAZbIBAIOTCSI HA ITOTOM. XOpOIllast apXUTEeKTypa He 3aBUCUT OT TaKUX
peleHuii. Xopoiias apXUTeKTypa MO3BOJISIET IPMHMUMATD 3TU pelleHMs
B CaMblii IIOC/IeIHMII MOMEHT 6€e3 CYIIeCTBEHHOI'O BIMSHUSI Ha caMy
apXUTEKTYDY.

Mapa nevyanbHbIX UCTOPUIA

Pacckaxky OOHY TIe4Ya/IbHYI0 WCTOPUIO O KommaHuu P, Kotopas
TIOCYXXKUT TIpenyrnpexaeHneM BCeM, KTO TOPOIIUTCS IIPUHUMATh
pemrenusi. B 1980-x rogax ocHoBaTe/M KOMIaHuM P Harmcaamu rmpocToe
MOHOJIMTHOE TMpPWJIOXKeHMe i HACTOJbHOrO KomIbloTepa. OHO
II0JIb30BAJIOCh OOJbIIMM ycIiexoMm, M B 1990-e rombl 3TOT HPOITYKT
TIpeBpaTWIM B MOMYJSIpHOE M YCIIellIHOe IPUIoKeHue ¢ rpadpudecKum
MHTepdeiicoMm.

Ho morom, B KoHlie 1990-x romoB, Hauajoch OypHOe pa3BUTHE
BcemupHOI nmayTHbl. MHOTVe BHE3alHO PeIlnn, YTO Y HUX JOJDKHBI
ObITh CBOM BeO-pemeHus, u P He craja uckiawodyeHuem. KiameHTbI
KoMMaHuyu P HacTOiuMBO TpebOOBaaM HAIMCATh BEPCUIO MPOAYKTA IS
Be6. Uto0Obl yHOBJIETBOPUTH 3TO TpebOOBaHME, KOMIIAHMSI HaHsIa
OBaALIATh C JUITHMM KPYThIX IIPOrPaMMMCTOB Ha Java U IPUCTYIIMIA K
IIPOEKTUPOBAHUIO BEO-BEPCHUM CBOETO MPOAYKTA.

[Tapuu rpe3mwmn o depMax CEpPBEpPOB, IOITOMY pPeLIMIM BbIOPATh

6oraTyio TpexypOBHEBYIO <<apXMTeKTypy»3—6, KOTOpPYI0 OHM MOTJIM Obl

pasBepHYTb Ha Takoit ¢epme. OHM Mpenriojarajy, Uro y HuUX OymyT



OTHEeNbHBIE  CEpBephl I  OOCAYXKMBaHMSI ~ MHTepdeiica ¢
II0JIb30BATE/IEM, CepBepbl IJIsI MPOMEXKYTOUHOIO ITPOTPAMMHOIO
obecrieueHMs 1 cepBephl 151 6a3 JaHHbIX. HO KpacuBo 6610 Ha Oymare,
1a 3a0bLIM IIPO OBpAaru.

[IporpaMMUCTBl CAMIIKOM pPAaHO peluaIu, YTO BCe IMpeMeTHbIe
00beKTbl MO/DKHBI MMETb II0 TPU 5K3eMIUISIpa: OAVH IJs1 YPOBHS
rpaduueckoro mHTepdeiica, OOAMH OJII TPOMEKYTOUHOTO YPOBHS U
OOVH [IJiS YpoBHS 6asbl JaHHBIX. TaK Kak BCe 3TU 3K3eMILISIPbI
HaXOOWIMCh Ha pasHbIX cepBepax, Obula CO3JaHa pa3BeTBIEHHAas
CUCTeMa B3aMMOJIENCTBUI MeXAy IpoleccaMy U YPOBHIMMU. BbI3OBBI
METOI0B MeXIy YPOBHSIMM ITpeoOpa3sOBbIBAINCH B OOBEKTHI, KOTOpbIE
IOABEepraauch cepmuanusalum 1 nepenaBaauch 110 CeTH.

Ternepb mpencTaBbTe, BO UTO BBUIMBAETCS IIPOCTOE M3MEHEHUe,
TaKoe KaK J0o0aBjieHMe HOBOTO IIOJIS B CYIIECTBYIOIIYIO 3amuch. Ilose
HY>KHO J00aBUTH B KJIaCChl HA BCEX TPEX YPOBHSX, a TAK)Ke B HEKOTOpbIE
Co00IIeHMsI, IUPKYIUPYIOIIMEe MeXIy YpoBHsIMM. Tak Kak mepemauva
OAHHBIX IPOMUCXOOUT B O000OMX  HaIpaBJIeHUSIX, HeoOXOIVMO
CIIPOEKTHPOBATh YEThIPe IMPOTOKOJIAa OOMeHa coobmeHusIMu. Kaskaobii
IIPOTOKOJI MMeEEeT OTHPABJISIONIYI0 M IPUHMMAIOUIYI0 CTOPOHBI, UTOTO
HEeoOXOIMMO peain30BaTh BOCEMb 00PaOOTUMKOB MPOTOKOIOB. HYsKHO
cobpaTh TPM BBITIOJNHSIEMbIX ¢aiiyia, B KasKIOM M3 KOTOPBIX HAXOASTCS
TPU WM3MEHEHHBIX O0M3Hec-00beKTa, 4YeTbIpe HOBBIX COOOIIEHMS U
BOCEMb HOBBIX 00pab0OTUMKOB.

A Terepb 3agymaiiTeCh, UTO BCe 3T BbIMOHSIEMble (aiiibl JOIKHBI
meyaTh, YTOOBI BBINIOJHUTHL MpocTeiiee meiictBue. OHM CO3HAIOT
9K3eMIUISIPbl 0O0BEKTOB, BBITIOJNHSIOT UX CEpUaIM3alMI0, MapIIaJuHT U
oeMapiiajJMHI, KOHCTPYMPYIOT U aHAJAU3UPYIOT  COOOILEeHMS,
BBITMIOJTHSIIOT OIlepaluy C COKeTaMy, 00pabaThIBAlOT TaiiM-ayThl WU
MIPOM3BOASIT ITOBTOPHBIE MOIMBITKM M MHOTO 4Yero emle TOJIbKO paau
BBITIOJITHEHMSI OHOM IIPOCTOM Orepalyn.

KoHeuHo, BO BpeMsl pa3paboOTKM Yy IPOrpaMMMUCTOB He O6bIIO (hepMbI
cepBepoB. B [eiiCTBUTENBHOCTM OHM IIPOCTO 3amyCKaiM BCe TpU
BBITIOJIHSIEMbBIX (paiila B Tpex pa3HbIX Mpolleccax Ha OOHON MallMHe.



Tak OHM pasBMBAIM MPOEKT B TeueHMe HEeCKOJbKUX JIeT, HO ObLIN
yBepeHbl, YTO UX apXUTEKTypa MpaBuiabHasA. VI mosTomy paxe KOrnaa
C/CTeMa BbBIMOJHSACh HA OOHOM MalllMHe, OHa IIO-TIPeKHEMY
IIPOAO/IKAa CO3aBaTb OOBEKTHI, BBIMNOJHIATh WX CePUATM3ALMIO,
MaplIaJMHT M JeMapllaJiMHI, KOHCTPYMPOBAaThb M aHAJIU3UPOBATh
CO00IIIeHMsI, OTIEPMUPOBATh COKETAMM M MHOI'O Yero elle, HEHY)KHOr'0 Ha
OJHOJ MalllMHe.

ITo MpoHMM HM OOHA M3 CUCTEM, IPOJAHHBLIX KomIlaHuein P, He
TpeboBana  Qepmbl  cepBepoB. Bce  cmcrembl,  Korga-mbo
pa3BepThIBABIIMECS KOMIIaHMEN, pa3MellaiMCbh Ha eOVMHCTBEHHOM
cepBepe. 1 Ha 3TOM eIMMHCTBEHHOM CepBepe TPM BbIIIOJHSIEeMbIX (haiiia
MIPOJIO/IKA/IM  CO3H4aBaTh OOBEKTbI, BBIMNOJHSITh MX CepUaIU3aLNIo,
MapUIaJIMHT M OeMaplIaJiMHT, KOHCTPYMPOBaTb U aHaJIM3UPOBATH
COO0IIIeHMsI, OTIEPUPOBATh COKETAMM M MHOTO Yero eie B OXUIAHUU
depmbl cepBepoB, KOTOpasi HUKOTJA He CyIleCTBOBaja M HMUKOTrIa He
OymeT CyIleCTBOBATb.

Tparenusi B TOM, UTO apXMUTEKTOPbI, INPUHSB MpexXIeBpeMeHHOe
pellieHNe, Ype3MepPHO YBeJIUIMIN TPYA03aTpaThl HA pa3paboTKYy.

Hctopus ¢ kommaHueii P He egmHcTBeHHas. I HAOMI0mAa HEUTO
II0J00HOe MHOI'O pa3 ¥ BO MHOrMX Mecrax. @akTtmuecku KoMmIiaHus P
SIBJISIETCSI JIUIIb OOHUM U3 IIPUMEPOB.

Ho ecTh ellle 6oJjiee revajbHble IIPUMEPbI, UeEM IIpUMeEpP KOMIIAaHUU
P.

[IpenctaBbTe cebe KkommaHuio W, MeCTHOe MpenmnpusiTue,
VIIpaBJISIIOllee TMapKaMM CIy>KeOHbIX aBTOMOOMei. HemaBHO OHU
HAaHSJIM «APXUTEKTOpa», YTOOBI B3SITh IO, KOHTPOJIb pPa3pO3HEHHbIE
ycuausi Mo pas3paboTKe IpOrpaMMHOrO obecrieueHusi. M, xouy Bam
coobuuTh, «KOHTpPO/IIL» — 3TO BTOpOe MMSI TOro mapHs. OH OBICTPO
pelnI, 4To TpebyeTcsl co3aTh ITOJHOMACIITAOHYIO, KOPnOpamusHyio,
cepsuc-opueimuposaHHyio «APXUTEKTYPVY». OH co31al TMTaHTCKYIO
IIpeIMETHYI0O  MOJe/Nb  BCeX BO3MOXHBIX  «OM3HEC-OOBHEKTOBY,
CIIPOEKTUPOBAJI HAGOP C/IYKO [JIST YITpaB/JIeHMUSI 3TUMMU OOBEKTaMU U
HaIpaBU pPas3spabOTUMKOB IO IyTM B Ad. UToObI OBLIO MOHSITHEE,



IIpeJcTaBbTe, UTO BaM IOHAm00MIOCHh MOOABUTH MM, afpec ¥ HOMEp
TejiepOHA KOHTAKTHOIO JIMIIA B 3alMCh O mpojaxe. s 9TOro HYKHO
obpaTtuThcsl B ServiceRegistry, 3anpocuTh MAEHTUPUKATOP CITYKOBI
ContactService. 3arem mnociath coobmieHne CreateContact B
ContactService. KoHeuHo, 3TO COOOIIeHME MMeEeT OeCSITKU II0JIe,
KaXOI0e M3 KOTOPBIX MOOJ/DKHO COAepXaThb OOCTOBEpHble OaHHble —
OaHHbIe, K KOTOPBIM y ITPOrpaMMMCTa He ObIO JOCTYyIIa, IOTOMY YTO
IIPOrpaMMUCT MMeJ TOJIbKO MMS, aapec u Homep TejedoHa. Ilocie
3aI0JTHEHMS I10JIe JIOKHBIMM HAHHBIMM IIPOTPAMMMCT AOJKEH ObLI
BCTaBUThb UAEHTUMUKATOP BHOBb CO3JaHHOTO KOHTAaKTa B 3allCh U
nocjaTh coobmenme UpdateContact ciykbe SaleRecordService.

YT0OBI IIPOTECTUPOBATH BCE ITO, HY;KHO I10 MOPSIIKY 3aITyCTUTh BCE
HeoOXOIMMbIe CTY>KObI, TIOJHSTDh IIMHY cO00IeHnii u cepsep BPel n...
1 3aTeM Bce 9TM COOOIIEHMUS TepeMeIaanch OT CIYKObI K CIyKOe U
>KIaiy 00paboTKM TO B OAHO ouepeny, TO B IPYTOIA.

YTo6bI 4OOABUTDH UTO-TO HOBOE, IIPEACTaBbTE TOJHKO 3aBUCUMOCTHU
MeXXOy BCEMM STUMMU CIy>k0amu 1 06beM Koma WSDL, KOTOpbIit HY3KHO
M3MEHUTb, a IIOTOM MOBTOPHO Pas3sBepPHYTb MOMOY/M, B KOTOpPbIE ObLIU
BHECEHbI U3MEHEeHUHL. .

B CpaBHEHIMN C 3TMM aAd HaUMHAET Ka3aTbCd HE€ TaKMM IIJIOXMM
MeCTOM.

B mporpamMMHOI cucTeMe, OpraHM30BaHHON B Buae Habopa CIykoO,
HEeT HMYEro MPUMHIUIIMAILHO HeIpaBwibHOro. Omubka kommanum W
3aK/II0Yaach B IIPEKIEBPEMEHHOM pelIeHMM BHEOPUTh KOMILIEKC
MHCTPYMEHTOB Ajs1 moaaepkku SOA — TO ecTh MacCMBHOIO Habopa
CIYKO 1Jis1 paboOThl C MpeIMETHbIMM OOBbeKTaMM. 3a 3Ty OIIMOKY
MIPUIIIOCh 3aIIATUTh YeJIOBEKO-YacaMy — OOJIbIIMM KOJIMYECTBOM
yeJI0BEKO-4acoB, — COpOIIeHHbIMM C BepiinHbl SOA.

s1 Mor ObI OMMUCHIBATh aPXUTEKTYPHbBIE TIPOBaJIbl OAUH 3a ApyruM. Ho
IaBaiiTe Jiydiiie TIOrOBOPUM 00 YCITeIIHbIX ITpUMepax.

FitNesse



Moii cblH Maiika 1 s Hadaau paboTty Hapn mpoekToMm FitNesse B 2001
rogy. Mbl HaMepeBaJMCb CO30aTb TMPOCTYHD  BUKU-CTPAHULLY,
obeproiBawIy0 nHCTpyMmeHT FIT Yopma KanHuHrema ajst pa3paboTKu
IIPUEMOYHBIX TECTOB.

JTo OBLIO ellle A0 TOro, Kak B Maven «peliuwin» MmpoobseMy jar-
daita. S ObLT abCOMIOTHO YBEPEeH: BCe, UTO MblI MPOM3BOAMM, He
OO/DKHO BBIHYKIATh JIIOAEN 3arpyskatb 0ojbllle OgHOro jar-daiina. S
Ha3BaJl 3TO IPaBWIO «3arpysu M BIeped». ITO IMPABWIO YIPaABIISIO
MHOTVMM HallMMM pelleHUSIMMA.

OmHMM M3 MEepBBbIX pellleHuii ObUIO CO3JaHKue COOCTBEHHOIO BeO-
cepBepa, oTBevamwIero norpedHoctsaMm FitNesse. 3To pemeHue MOKeT
1oKka3aThcst abcypaubiM. JTaxke B 2001 romy cyIecTBOBaaI0 HEMAJIO BeO-
CEPBEPOB C OTKPBITBIM MCXOJHBIM KOJIOM, KOTOpble Mbl MOIJIM ObI
MUCIIOJIb30BaTh. TeM He MeHee pelleHMe HalnucaTb CBOM CepBep
OIIpaBIajI0 Cebs1, IOTOMY UTO peajM30BaTh IIPOCTOI Be6-cepBeP COBCEM
HECIOKHO M 3TO MO3BOJWIO HaM OTJIOXMUTH pellieHKue O Bbibope BebO-

dbpeitMBOpKa Ha 60J1ee O3 THMIA chKﬂ.

Ellle ogHO pellieHNe, IIPUHATOE HA PaHHEN CTaguu, — He OyMaTh O
06aze maHHBIX. Y Hac ObLIa 3agyMKa MCIojgb3oBaTb MySQL, HO MbI
HaMepPeHHO OTJIOXKUJIM 3TO pellleHue, UCII0JIb30BaB AM3aiiH, Cae/laBIIuiA
3TO pellleHye HecyllecTBeHHbIM. CyTh ero 3akjaiouyajach B TOM, UTOObI
BCTaBUTb MHTepdeiic MexXay BceMy 00palleHUsIMM K TaHHBIM ¥ CAMUM
XPaHWIAUIIEM.

MbI MOMeCTW/IM MeTO/Ibl JOCTYIIA K JaHHBIM B MHTepdeiic C uMeHeM
WikiPage. OTu MmeTombl obecrieunBagy BCe HEOOXOMMMOe [IJIsl TIOMCKA,
MU3BJIEUEHUS U COXpaHeHMs cTpaHull. KOoHeuHO, MbI He peasin30Bajiu 3TU
MeTOIbl C CaMOIO Hauaja, a MHPOCTO O00aBWIM «3arIyIIKM», ITOKa
pabotanmu Hana QYHKIMSIMM, He CBSI3aHHBIMU C U3BJI€YEHUEM U
COXpaHeHMEM JIaHHbIX.

B [eiiCTBUTENILHOCTM B TeUYEHME Tpex MeCsIleB Mbl paboTaayu Hap
IepeBoAOM TeKCTa BUKM-cTpaHuilbl B HTML. 3To He morpe6oBaio
MCIIO/Ib30BAaHMSI KAKOro-amMb0o XpaHMIMUINA [JaHHBIX, IIO3TOMY MbI
cospganu kinacc ¢ uMeHem MockWikiPage, comepskaiiuii IIpOCTbIE



3arJIylIKy MeTO40B NOCTYIId K JadHHbIM.

B Kakoi-TO MOMEHT 3TUX 3arJIyllleK OKa3aJ0Cb HeJOCTATOUYHO MJIs
HOBBIX (YHKIMI, KOTOpPble MbI MHOJ/DKHBI ObLIM HamucaTb. Ham
TOHAJO0MIICSI HACTOSIIMIA JOCTYIT K JaHHBIM, 6e3 3arayiiek. [TosTomy
Mbl CO3[aJM HOBBIM Kiaacc InMemoryPage, TMpOU3BOAHBIN OT
WikiPage. 3TOT Kj1acc peaans3oBal METOIbI JOCTYIIA K JAHHBIM B Xelll-
Tab/IMIe ¢ BUKM-CTpaHuIaMu, xpausmericst B O3V.

DTO IO3BOJIMJIO HaM IeJiblii rof mucaTth QyHKIMIO 3a PyHKIMeN. B
pe3yJibTaTe Mbl MOMYYMIM II€pBYI0 Bepcuio mnporpammbl FitNesse,
OEeVCTBYIOIIYIO MMEHHO TaK. Mbl MOIJIM CO34aBaTb CTPaHUILIDI,
CChUIATbCS Ha [Apyrue CTpPaHUIbl, MPUMEHSITb CaMOe IIPUYYIJINBOE
dopmaTtupoBaHMe U [a’Ke BBIMOJHSITH TeCTbl Iof yrpasieHuem FIT.
MpbI He MOTJIM TOJIbKO COXPAHSTh pe3y/abTaThl HAIlIero Tpyaa.

Korpa npuiuio BpemMsi peajin30BaTh NOJITOBPeMEHHOEe XpaHeHVe, MbI
cHoBa rnogymanu o MySQL, HO pemwmau, 4YTO B KPaTKOCPOUHOI
IIepPCIIEKTMBE 3TO HEe0O0sI3aTeJIbHO, MMOTOMY YTO XeII-TabJMIlbl ObIIO
OYeHb JIeTKO 3aMMChiBaTh B TMpocThie daiiabl. Kak pe3yabTaT, MbI
peamm3oBanu Kkinacc FileSystemWikiPage, Kortopsiii paboTan c
MpOCThIMM aiiaMu, ¥ MPOOODKUAM pabOoTy Hal CO3JaHMEM HOBBIX
BO3MOJKHOCTEI.

Tpu mecsua coyCcTd Mbl IIPUIIUIM K 3aK/IIOYEHUIO, YTO pelleHue Ha
OCHOBE MPOCThIX (PaiyIOB ITOCTATOUHO XOpOIlee, M peIImMau BooOIe
0TKa3aTbCs OT Uaen UCIoab3oBaTb MySQL. MbI OTJIOXMUIU 3TO pelieHue
10 HeoIlpeIeIeHHOTO OYyAyILero M HAKOrAA He OTJISAbIBaIMCh Ha3al.

Ha sTom mcTtopusi 3aKOHUYMIach ObI, ecji Obl He OOMH M3 HAIINMX
KJIMEHTOB, PEIINBIINIL, YTO €My OU€Hb HY)KHO COXPAaHUTb CBOK BUKMU-
crpanuily B MySQL. Mbl mokasanu emy apxutektypy WikiPages,
TO3BOJIMBIIYI0 HaM OTJIOXMUTb pelileHue. Yepe3 deHb OH BEPHYJCS C
3aKOHUEHHOJ cucTeMoit, paboraBuieit B MySQL. OH mpocTo Harmcasl
Npou3BOAHbIN Kiacc MySqlWikiPage u momyunna HeobxoguMoe.

Mbl BKIIOUMIM STOT BapuaHT B FitNesse, HO HUKTO OoOJibllie He
MICII0/Ib30BAaJI €ro, o KpajiHei Mepe, II03TOMY MbI OTOpOCH/IM ero. Jlaxke
KJIMEeHT, HalMCaBIIMI IIPOM3BOMHBIN KJIAaCC, B KOHEYHOM CYeTe



OTKa3aJICs OT HETO.

Haunnast paboty Ham FitNesse, Mbl nposgeiu epaHuyy Mesxay ousHec-
npaBWIaMy ¥ 6asaMy JaHHbBIX. JTa I'paHMUIIA TTO3BOJIMIA PEeaanu30BaTh
613Hec-IpaBujIa Tak, UTO OHM BOOOIe HMKAK He 3aByCeNM OT BbIOOpa
6a3bl JAHHBIX, UM TPEOOBAINCH TOJBKO METOAbI AOCTYIA K JAHHBIM.
JTO pellleHMe IO3BOJMIO HaM OOJblle roJa OTKIaAbIBaTh BBIOOP U
peanu3anyuio 6aspl JAaHHBIX. OHO ITO3BOJMIO OIPOOOBAaTh BapMaHT C
(daitioBoOil CUCTEMOI M M3MEHWUTb HallpaBjeHMe, KOrga Mbl YBUIEIN
naydiiee pemeHue. Kpome TOro, OHO He IIPENSITCTBOBAJIIO M JaKe He
MellaJi0 ABVKEHUIO B IIepBOHAYaJibHOM HampasiaeHun (K MySQL),
KOTJa KTO-TO ITO3KeJIajl 3TOTO.

@®akT OTCYTCTBMSI HENCTBYIOIIEr 06a3bl JaHHBIX B TedyeHue 18
MecsIeB pa3paboTKM O3Hauvaja, uTo 18 MecsmeB Mbl HE MCITBITHIBAIN
1po6jieM Co cxeMaMu, 3aIpocamMi, cepBepaMu 6a3 JTaHHBIX, ITAPOJISIMUA,
TaliM-ayTaMy ¥ IIPOUMMM HEIPUSITHOCTSIMM, KOTOpble HelpeMeHHO
HAUYMHAIOT MPOSIBIASTHCS, KaK TOJbKO BbI BKJIOUaeTe B pabory 6asy
OaHHBIX. JTO TaKKe 03HA4aj0, UYTO BCE HAIIM TEeCThbl BBIIIOJIHSIINUCH
OYeHb OBICTPO, ITIOTOMY UTO He ObLJIO 6a3bl JAHHBIX, TOPMO3UBIIEN UX.

[Ipoiie roBopsi, IpoBedeHMe TpaHMI] ITIOMOIJIO HamM 3aJepXXaTb U
OTJIOKUTb TMPUHSITHE pelleHui, U 3TO CIKOHOMMJIO HaM HeMajo
BpeMeHM U HepBOB. VIMEHHO TaKOi [OO/SKHA OBITh XOpPOIIas
apXUTEKTypa.

Kakue rpaHuubl NnpoBOAUTbL U KOraa?

OTmensiTh IMHMUSIMU HY>KHO BCe, UTO He MMeeT 3HaueHus. ['padpuyeckuii
nHTepdeiic He MMeeT 3HAUEHUS IJisI OM3Hec-IpaBul, ITOITOMY MEKIY
HMMM HY)XHO IIPOBeCTU I'paHMIly. ba3a JaHHbBIX He MMeeT 3HauYeHuUs IJist
rpadguyeckoro uHTepdeiica, IIO3TOMY MEXIY HUMM HY)XHO IIPOBECTU
rpaHuily. ba3a paHHBIX He MMeeT 3HaueHMs] IJis Ou3HecC-IpaBuI,
MMO3TOMY MeXAY HUMM HY>KHO IIPOBECTY IPaHUILy.

B0O3MOKHO, KTO-TO M3 Bac IIO)Kejiaj Obl BO3PasuTh IIPOTUB STUX
3as1BJIeHMNIi, 0COOEHHO TPOTUB 3asIBJI€HUS O HEe3aBUCUMOCTU OM3HeC-



IIpaBMJI OT O0a3bl JAHHBIX. MHOIME 13 HAc IIPUBBIKIMU CYUTATh, UTO Oa3a
OaHHBIX Hepa3pbIBHO CBsI3aHa C Ou3Hec-mpaBmwiamu. Koe-KTo MoOsKeT
OBITh Ja’ke YBepeH, 4TO 6a3a MaHHBIX SIBJISeTCSl BOILIOIEeHeM OM3HeC-
IIPaBUJL.

Ho, kak OyaeT Imoka3aHo B Apyroi riase, 9Ta upes omnmboyHa. basa
OAHHBIX — 9TO WMHCTPYMEHT, KOTOpbINi Ou3HeC-TpaBuaa MOTYT
MCIIO/Ib30BaTh OIOCPEeIOBAaHHO. busHec-mpaBuiaa He 3aBUCIT OT
KOHKPETHOJM CXeMbl, SI3bIKa 3aIlpOCOB ¥ JIIOOBIX IPYIMX [OeTasiei
opraHm3anyy 06asbl AAHHBIX. BuU3HeC-TIpaBWIaM TpPeOyeTCs TOJIbKO
Habop QYHKUMI IS WU3BJAEUEHMS M COXpPAaHEHUS] [AHHBIX. OITO
IT03BOJISIET HAM CKPBITh 6a3y JaHHBIX 32 MHTepGeicoM.

DTO SICHO BUAHO Ha puc. 17.1. Kinacc BusinessRules ucronbsyer
nHtepdeiic Databaselnterface i 3arpy3kum U COXpaHeHUS
naHHbIX. Knacc DatabaseAccess peanusyet MHTepQeiic U BbIIOJTHSIET
ornepanyuu B GakTuyeckoi 6ase manHbix Database.

Knaccel 1 MHTepdeiickl Ha 3TOM AMarpaMMe HOCSIT CMMBOJIMUECKUIA
xXapakTtep. B HacTosiieM IIPUJIOXKEHUM MOXKET MMETbCS HEeCKOJIbKO
KJIaCcCOB OM3HeC-MpaBuil, HECKOJIbKO MHTEepPdEicOB JOCTYIIa JAHHBIM U
HECKOJIBKO KJIaCCOB, peaJMu3yIoIUX 3TOT mocTyrn. Ho Bce oHmM OymyT
CJIeg0BaTh MPUMEPHO OJHOMY M TOMY JKe I1a6GJI0HY.
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Puc. 17.1. basa naHHbIX 33 MHTepdencom

I'me 3mech rpaHuua? I'paHuila mepecekaeT  OTHOIIEHME
Hac/lenoBaHus UyTh Hke DatabaseInterface (puc. 17.2).
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Puc. 17.2. JlnHng rpaHunubl

Obpatute BHMMaHMe Ha CTPeJIKM, MCXOAdIIMe U3 Kiacca
DatabaseAccess. Ouu obe BbIXOIAT U3 Kiaacca DatabaseAccess, a
3TO 3HAUMT, UYTO HUKAKOI APYroi KjIacC He 3HaeT O CYIeCTBOBAHUU
DatabaseAccess.

Temepb OTCTYIIMM Ha IIar Has3aj, M pPacCMOTPUM KOMIIOHEHT C
HECKOJIbKMMM OM3Hec-IpaBUjaaMM ¥ KOMIIOHEHT ¢ 0a30ii JaHHBIX U
BCEMM HEOOXOIMMBIMM KjIaccamu JocTymna (puc. 17.3).
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Puc. 17.3. KoMnoHeHTbl ¢ GU3HeC-npaBunamMmmn n 6ason gaHHbIX

Obpatute BHMMaHMe Ha HaIIpaBjleHMe CTpejaku. KoMIoHeHT
Database 3HaeT 0 CyuecTBOBaHMM KOMIIOHeHTa BusinessRules.
KomnoHeHT BusinessRules He 3HaeT O CyleCTBOBaHUM KOMIIOHEHTa
Database. 2TO TOBOPUT 0 TOM, 4yTOo MHTepdeichl
DatabaseInterface HaxomaTcs B KOMIIOHeHTe BusinessRules, a
Kinaccel DatabaseAccess — B KomnoHeHTe Database.

HarmpaBieHne 3TOM CTpeaku BaxkHO. OHO II0Ka3bIBaeT, UTO
KoMnoHeHT Database He umeeT 3HadyeHus 11 BusinessRules, HO
Database He MOXeT CyllecTBOBaTh 6e3 BusinessRules.

Eciim BamM 3TO KaXeTCs CTPaHHbIM, IPOCTO BCIIOMHUTE, 4YTO
KoMIioHeHT Database comepkuT Ko, TpPaHCAMPYIOLIUIA BbI3OBDI,
BBITOJIHSIeMble KOMIIOHEHTOM BusinessRules, Ha $3bIK 3alpoCOB
6a3bl OJAHHBIX. VIMEHHO STOT TPaHCAMUPYIOIIMII KOJ 3HAeT O
cyuiectBoBaHUM BusinessRules.

[IpoBenss rTpaHUIly MeXAy IOBYMSI KOMIIOHEHTaMM W HallpaBUB
CTpe/IKy B CTOpOHY BusinessRules, mMbl BUAMM, UTO KOMIIOHEHT
BusinessRules Mor 6bl 1UCHOJb30BaTh 0a3y MaHHBIX JOOOro THUIIA.
KomrionenT Database MOXHO 3aMeHUTb CaMbIMU  pPasHbIMU
peanmn3anusamm — it BusinessRules 3TO COBepIllleHHO HEBaXKHO.



XpaHeHMe HAHHBIX MOKHO OpraHmu3oBaTh B 6asze maHHbIX Oracle,
MySQL, Couch, Datomic mau maske B IpoCThIX ¢ainax. [as 6usHec-
IIPaBMUJI 3TO COBEPIIEHHO HEBAKHO. A 3TO 03HAYAeT, UYTO BHIOOP Oa3bl
OAHHBIX MOXXHO OTJIOKUTb M COCPEOOTOUYMUTHCS Ha pealnsalyuu U
TeCTUPOBAHUM OM3HEC-ITPaBUIIL.

O BBOAE U BbiBOAE

Pa3paboOTuMKyM ¥ KJAMEHTHI YAaCTO HEIPABUIbHO MOHMMAIOT, UTO TaKOe
cuctema. OHM BUIST rpaduyeckuii MHTepdeiic U OymaioT, YTO OH U
ecTb cuctema. OHU OIpeneNsiloT CUCTEMY B TepMMHaxX rpauyeckoro
nHTepdeiica M CUMTAIOT, YTO [OO/DKHBI Cpa3y HavaTh paboTy C
rpaduueckuM uHTepdeiicom. OHM He IIOHMMAIOT BaKHEJIIEro
MIPUHLIMIA: 8800/8b1800 HE BAMCEH.

B mepBblii MOMEHT 3TO MOKET OBbITb TPYAHO IIOHSITh. MBI YacCTO
paccykgaeM O TIIOBEIEHMM CUCTeMBbI B TepMMHAX BBOJIa/BbIBOJIA.
BosbMmeM, Hampumep, BULAEOUTPY. B BalieM mpeacTaBaeHUM HaBEepHSIKA
OOMMHMpYeT MHTepdeic: 3KpaH, MbIlb, YIIPAB/ISIONMEe KIABUIIM U
3BYKHU. BbI 3a0bIBaeTe, 4TO 32 3TUM MHTEPGEiIcOM HAXOIUTCS MOAETb —
CJIOKHBI KOMILIEKC CTPYKTYP HAHHBIX M (YHKIUNMIA, — YIIPaBJISIONIAs
M. UTO ellle BakHee, 3Ta MOjJe/ib He HykHaeTcsi B uHTepdeiice. OHa
6J1aromoIydHO OymeT peliaTh CBOM 3aJauy, MOAEIUPYSI BCe€ UTPOBbIE
coOBITUSI Hmaxke 6e3 OTOOpakeHMS Urpbl Ha 3KpaHe. MHTepdeiic He
Ba)KeH JIJISI MOJIeNI — JIJist OM3HeC-TIpaBuIl.

M cHOBa Mbl Buaum, uto KOMIOHeHTbl GUI m BusinessRules
paszenieHbl rpaHunenn (puc. 17.4). 1 cHoBa Mbl BUIAMM, UTO MeHee
Ba)KHBII KOMITIOHEHT 3aBUCUT OT 60Jiee BasKHOTO KOMITOHeHTa. CTpesiku
IIOKa3bIBAIOT, KAKOV KOMIIOHEHT 3HaeT O CYIIeCTBOBAHUU [PYroro u,
COOTBETCTBEHHO, KaKOlJ KOMITIOHEHT 3aBUCUT OT APyroro. KOMIoHeHT
GUI 3aBucutr ot BusinessRules.
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Puc. 17.4. lpanuua mexay komnoHeHtamu GUI 1 BusinessRules

[IpoBens rpaHMIly M HAapUCOBAB CTPEJIKY, Mbl Telepb BUIMM, UTO
GUI MOXXHO 3aMeHUTb MHTepdeiicoM KaKoro-TO APYroro Buga — mOjs
BusinessRules 3T0 He BaXXHO.

ApXxuTeKkTypa ¢ nnarmHamm

BMmecTe 9Ty nBa penreHus o 6ase HaHHBIX U Irpaduyeckom MHTEpdeiice
00pa3yoT Ma6I0H IJis H00aBIeHNUsT IPYTUMX KOMIIOHEHTOB. ATO TOT 3Ke
1a6/I0H, YTO MCIIOJb3YeTCSl B CUCTeMaX, AOITYCKAIOIIMX ITOAK/II0UYeHMe
CTOPOHHMX CMEHHBIX MOJIyJIeil — IIJIaTMHOB.

@dakTMUeCKM MCTOPUS TEXHOJOIUii pa3paboTKM MTPOrPaMMHOIO
obecrieueHMS] — 3TO MCTOPMUS CO3HAHUSI IUIATMHOB [JISl IIOJTyUEHMUS
MacIITabupyeMoii M yIIpaBisieMoil apXuTeKTypbl. OCHOBHbIe OM3HeC-
IpaBuia XPaHSITCS OTHOE/JbHO M He 3aBUCSAT OT KOMIIOHEHTOB, KOTOPbIE
SIBJISIIOTCSI  HEOOsI3aTe/NIbHBIMM WJIM MOTYT OBbITh peaau30BaHbl B
MHOeCTBe pa3HbIX popm (puc. 17.5).
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Puc. 17.5. MNopknioueHne Mmoaynen K bBusHec-npaBunam

Taxk Kak B TaKOM Au3aliHe I0/JIb30BaTeIbCKIII MHTepdEeiic cCuuTaeTCs
IUIaTMHOM, MbI MOKEM II03BOJIMTh MOAK/IIOUYATh MHOXECTBO Pa3HbIX
TII0JIb30BaTe/NbCKUX MHTEeP(dECOB. ITO MOTIYT ObITh BebO-MHTEpdENichI,
nHTepdeiichl KIMEHT/cepBep, UHTepdeinchl CIyk0, KOHCOJbHbIE
MHTepdeiichl MM OCHOBAHHbBIE HA IPYIMX CIIOCO0aX B3aMMOIECTBUS C
10JIb30BaTeJIEM.

To ke BepHO B OTHOILIEHMM 0asbl JaHHBIX. PeluB cuuTaTh ee
IJIaTMHOM, MbI MOXXEM 3aMeHUTb ee JII00oi 6a30i1 gaHHbIX SQL man
NOSQL, mpocteiMu daitiaMyu UaM JIOOBIMU OPYTUMM TEXHOJIOTUSIMU
XpaHeHMs] TaHHbIX, KOTOPbIE Mbl COUTEM HEOOXOIVMBIMMU B OyIyIIIEM.

Takue 3aMeHbl OCYILIECTBJSIIOTCS He Bcerga npocrto. Ecam
NepBOHAYaJIbHO CUCTeMa omupasach Ha BebO-uMHTepdeiic, co3gaHue
IUIarMHa 1J1s MHTepdelica KIMeHT/cepBep MOXXeT 0Ka3aTbCsl CI0XKHOI
3a7aueli. BrmosiHe BepoOsITHO, UTO IIPULETCS TIepenenaTb KaKue-TO
B3aMMO/IeCTBUS MeXIy O0M3HeC-IIpaBUIaMU " HOBBIM
10JIb30BaTebCKMM MHTepdeiicoM. 1 Bce ke, TOMYCTUB CyIlleCTBOBaHME
apPXUTEKTYpPbl CO CMEHHBIMM MOZAYJISIMM (TUIarMHAMM), Mbl CIesaan
MOI00HYI0 3aMeHY ITPaKTUUECK BO3MOSKHOIA.



ApryMeHT B N0J1b3y NJ1IarMHOB

PaccmoTtpum oTHomieHus: Mexny ReSharper m Visual Studio. Ot
KOMITOHEHTbI TMPOU3BOISATCS COBEPIIEHHO pPa3sHbIMM KOJIJIEKTUBAMMU
paspabOTUMKOB B COBEPIIEHHO Pa3HbIX KOMMOAHUSIX. VI IeiicTBUTEIbHO,
KoMIaHus JetBrains, co3pmatenb ReSharper, Haxogutcs B Poccum.
Komnauus Microsoft, KOHeYHO, HaxoauTcd B Pegmonpe, 1mTar
BamuarroH, CIIA. TpynHo mpencTaBuTh cebe 60jiee pa3Hble KOMAaH/IbI
pa3spabOTUYMKOB.

Kakasi KoMaHza MoXeT IoMellaTb mApyroi? Kakass KomaHza
3aluineHa OT BAMSHUA pApyron? CTPyKTypa 3aBUCUMMOCTU YETKO
oTBeuaeT Ha o0a Bompoca (puc. 17.6). Hcxomusiii kopm ReSharper
3aBUCUT OT ucxoaHoro Koga Visual Studio. To ectb komanga ReSharper
HUKAK He cMokeT noMemnath koMmaHzme Visual Studio. Ho kxomaHza
Visual Studio moxkeT IOJHOCTBIO 3a0/I0KMpOBaTh KoMaHay ReSharper,
ecJIy TIo3KeJIaerT.

JDTO KpailHe acuMMeTPUYHOe OTHOIIeHMe, M MMEHHO €ro
JKeJlaTe/IbHO BOCIIPOU3BOAUTL B CBOMX CuUCTeMax. HekoTopbie Momy/in
IOJIKHBI MUMETb abCOTIOTHYIO



VS

ReSharper

Puc. 17.6. ReSharper 3asucut ot Visual Studio

3alIUTYy OT BAMSIHUSI OpyruX. Hampumep, paboTta 6m3HeC-TIpaBUI He
OO/DKHA HApyIIaTbCsl M3-3a M3MeHeHMs popmaTa BeO-CTpPaHMIbI MU
cXeMbl 0a3bl JaHHbIX. VI3MeHeHMsI B OJHOI YaCTU CUCTEMbBI He TOJIKHbI
HapylaTh paboTy He CBSI3aHHBIX C Hell IPYyrux yacTei cucrteMbl. Hamm
CUCTEMBI He IOJIKHBI ObITh HACTOJIBKO XPYIIKMUMIA.

ApXuTeKkTypa IIJIaTMHOB B HAIIMX CUCTeMaxX CO3JaeT 3alllMTHbIe
O6apbepbl, IPEISTCTBYIOIIME pacIpOCTpaHeHMI0 u3MeHeHui. Ecan
rpadpuueckuii  MHTepdeiic IMOAKIIYAeTCI K Ou3Hec-IpaBuiaM,
u3MeHeHUs1 B rpaduueckoM wuHTepdeiice He CMOTyT TMOBJMSITbL Ha
613Hec-mpaBuia.

I'paHMIIBI ITPOBOASITCS TaM, TJI€ €CTb 0Cb U3MeHeHus. KOMITOHEeHTHI
I10 Pa3HbIM CTOPOHAM I'PAaHUIIBI M3MEHSIOTCS C Pa3HBIMM CKOPOCTSIMU U
I10 pa3HbIM IPUUYMHAM.

I'paduueckme MHTEpdENChl U3MEHSIOTCS B MHOE BpeMsl U C MHOI
CKOPOCTbIO, UeM Ou3Hec-IpaBuiIa, MO3TOMY MX [O/DKHA pas3gessTh
rpaHuiia. busHec-TmipaBmia M3MEHSIOTCSI B MHOE BpPEMS U MO MHBIM



MIpUUYMHaM, 4eM (ppeiiMBOPKM BHeJPEHMS 3aBUCUMOCTEN, TO3TOMY UX
OOJ/DKHA pa3AesisiTh rpaHuIa.

JTO CHOBa MPOCTON MNPUHLMI €IUHCTBEHHO! OTBETCTBEHHOCTH,
MO CKa3bIBAIOIINIA, 1€ IIPOBECTU IPaHMUIIbI.

3aknyeHue

[Tpexxme yeM IIPOBECTU JMHUM TPAHULL B apXUTEKType MPOorpaMMHOI0
obecrieueHusI, CUCTeMY HY>KHO pa3ge/iuTh Ha KOMIIOHEHTbI. HekKoTopbIe
13 9TUX KOMIIOHEHTOB peaJiM3yI0T OCHOBHbIE OM3HeC-TIpaBuIa; Ipyrue
SIBJISIIOTCSl TIJIaTMHAMM, COAepyKallMMM (QYHKILMM, KOTOpble He MMEIOT
MIPSIMOJA CBSI3U C OM3HeC-MpaBuIaMM. 3aTeM MOKHO OPraHM30BaTh KO
B KOMIIOHEHTAX TaK, YTOObI CTPeJIKM MeXAY HUMMM YKa3bIBaJIM B OJHOM
HaIlpaBJIEHUM — B CTOPOHY OM3HeC-IIpaBuII.

B sTtoM 06e3 Tpyma MOXHO 3aMETUTb IIPUHIIUIIBI MHBEPCUU
3aBucumocTeit (Dependency Inversion Principle) u ycroitunBocTu
abcrpakiuit (Stable Abstractions Principle). CTpenkyu 3aBUCHMOCTEI
HallpaBjIeHbI OT HM3KOYPOBHEBBIX  AeTaein B CTOPOHY
BBICOKOYPOBHEBBIX a0CTPaKIIMIA.

i CnoBo «APXUTEKTYypa» B3TO B KaBbIUKHN, IOTOMY UTO TPEXYPOBHEBASA aPXUTEKTYpPA B

IeiCTBUTEIbHOCTU He SIBJISIETCSI apXMTeKTprI‘/JI — 9TO0 TonoJjorusi. Bor Bam HpKI/I]‘/JI IIpumep
penieHud, IIPMHATHE KOTOPOIro Xopouias apXmuTeKTypa CTPEMUTCA OTIOKUTD.

37 MHOTO JIeT CITyCTsI MbI CMOTJIX TiepeHecTy ¢GpeiimBopK Velocity Ha FitNesse.



18. AHaTtoMusa rpaHmy,

KoHvKE
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ApXUTEKTypa CUCTEMbI OIpeJesieTcsi MHOXeCTBOM MPOrpaMMHBIX
KOMIIOHEHTOB ¥ TpaHUllaMM, pasmesioliMMM UX, KOTOpble MOTYT
MIPMHMMATh caMble pa3Hble (opMbl. B 3TOJ riaBe Mbl pacCMOTPUM
HEKOTOpbIe Hanbojiee TUIIMUHBIE U3 HUX.

MepeceuyeHune rpaHumy,

[lepeceueHne rpaHULIbI BO BPeMS BBIIIOJIHEHUSI — 3TO HE UTO MHOE, KaK
BbI30B (YHKLUMM M3 Opyroi QyHKUMM, HaAXOHSIIeNcs M0 OPYTyio
CTOPOHY T'PaHMIIbI ¥ Mepenarlleli HeKOTOpble MTaHHbIe. BCsi XUTPOCTD
co3laHMusl TOf00aWIIUX IlepeceueHuit TpaHMll 3aKIlouyaeTcs B
yIIpaBJIEHMM 3aBMCMMOCTSIMM Ha YPOBHE MCXOJHOTO KOJIaA.



[Touemy ucxomHoro koma? IloTomy 4uTO, KOTaa M3MeHSIETCSI OIUH
MOJIY/JIb C MCXOOHBIM KOJIOM, MOKET IIOTpPebOBAThCS M3MEHUTb WU
IepeKOMIIWIMPOBATh ApPyrMe MOOYJIM U 3aTeM IIOBTOPHO Pa3BEPHYThb
nx. CosmaHue u yIpaBjeHMe OapbepaMy, 3aIIMINAOIIMMU OT TaKUX
M3MEeHEeHMI1, — BOT IJIaBHAas 1ieJib IIPOBEeeHMSI TPaHMII.

YXKaCHbIM MOHONUT

Hamnbosiee mpocTbie ¥ TUIIMUYHBIE apXUTEKTYpPHbIE TPAHUIIbI HE MMEIOT
SIBHOTO (pM3MYECKOro IpefCcTaBIeHNs. DTO MPOCTO OPraHM3alMIOHHOe
paspmenenue (QYHKIUMIA M OAHHBIX, JECTBYIOIIMX UM HaAXOASIIMXCS B
OIHOM IIpollecce, B 00OIIEM aapecHOM IIPOCTPAHCTBe. B mpembimyiieii
TJIaBe S Ha3BaJI 9TO PEXXMMOM pasjie/ieHNs Ha YPOBHE MCXOAHOTO KO/Ia.

C TOuKkM 3peHMusI pa3BepTbIBaHMS 3TO €MHbIN BbIIOJIHSIEMbI (haiil
— TaK Ha3bIBAa€Mblii MOHOJMUT. ITOT haiial MOKET ObITb CTATUUYECKU
CKOMITOHOBaHHBIM IIpoekToM Ha C uam C++, MHOXeCcTBOM (aiiioB
KJIaCcCOB Java, 0ObeqMHEeHHBIX B BBITIOJHSIEMbIN jar-gaiia, MHOXECTBOM
nBoMuHbIX pecypcoB .NET, 06be1HeHHBIX B OJIVIH BBIITOJIHSIEMbIi (haiia
.EXE, uT.I.

HeBUOMMOCTh TI'paHMIl Ha 3Tale pa3BepTbIBAHUS MOHOJNUTA HeE
O3HayaeT, YTO OHU OTCYTCTBYIOT WJIM He UTPAIT 3HAUUTEIbHOI POJIN.
Haxke KOrga 3jIeMeHTbI IIPOrpaMMbl CTaTUUYECKM KOMIIOHYIOTCS B OJIVH
BBITIOTHSIEMbIi (paiij, BO3MOXKXHOCTh HE3aBUCUMOI pa3pabOTKM pa3HbIX
KOMIIOHEHTOB OUY€eHb II€HHA /I OKOHYATe/IbHOM COOPKMA.

Takue apxXUTEKTypbl TMOYTM BCerga 3aBUCAT OT HEKOTOPOIi

PAa3sHOBUAHOCTY AMHAMUYECKOTO HO)II/IMOp(I)I/IBMaS—S, MICII0/Tb3yeMO

17151 yIIpaBaeHUs] BHYTPEHHMUMM 3aBUCUMOCTSIMU. ITO OJHA U3 IIPUUMH,
nmouemMy OOBEKTHO-OPMEHTHpPOBaHHAs IapaaurMa Ipuodpesa TaKyio
BAXXHOCTb B TMOC/IegHME [AecSITuieTus. B OTCyTCTBUMe 0OBEKTHO-
OpPMEHTUPOBAHHOV WM IKBMUBAJEHTHOI Qopmbl MoaumMopdusma
apXUTEKTOPbl BBIHYXXIEHbI BO3BpamiaTbCsd K IIOPOYHOI IMpaKTUKe
MCIT0JIb30BaHMS yKa3aTesei Ha GyHKIMM, YTOObI JOOUTHCS TpebyeMoro
paspaeneHusl. BObIIMHCTBO apXUTEKTOPOB CUMTAIOT, 4TO



MCIIOJIb30BaHMe yKasaTejeil mjisi CCbIIKM Ha QYHKUMM CIMIIKOM
PUCKOBAHHO, M OHM BBIHYKIEHHO OTKa3bIBAIOTCS OT JIIOOBIX BUAOB
pasjesieHVs] Ha KOMIIOHEHTBI.

[IpocTeiiiiumM  mepeceyeHMeM  TPaHMIbI  SIBJISIETCS  BbI3OB
HM3KOYPOBHEBBIM KJIMEHTOM (YHKIMUM B BBICOKOYPOBHEBOJN CIIy>KOe.
O06e 3aBUCUMOCTY — BpeMeHM BBITTOJIHEHUS I BpeMeHM KOMITUJISIIIUM —
YKa3bpIBalOT B OJHOM HallpaBJIe€HUM, B CTOPOHY BbICOKOYPOBHEBOTO
KOMITOHEHTA.

Ha puc. 18.1 wm3obpaxkeH IIOTOK YIpaBjeHMUs, IepeceKalommii
rpaHuily cjieBa HampaBo. KommnoHeHT Client BbI3bIBaeT (QyHKIMIO
f(), HaxopduyOCs B KOMIIOHEHTe Service. BbINONHSS BBI3SOB, OH
nepefaeT 3K3eMIUIIp AaHHbIX Data. Metka <DS> mpocto coobiiaer,
UTO 3TO CTPYKTypa AaHHbIX (Data Structure). Ctpykrypa Data moxkeTt
repenaBaThCsl KaK apryMeHT (QYHKIMUM WIM KaKMM-TO MHBIM, Oojee
CIOKHBIM  criocoboMm. OO6paTtuTe BHMMAaHME, UTO OIIpeaeeHNe
CTPYKTYpbl Data HaXooUTCS Ha 8bL3bl6aeMOLlI CTOPOHE.

Client > Service
+f
Y s
> Data

Puc. 18.1. MoToK ynpaBneHus nepecekaeT rpaHuLy B HAaNpaBNeHUU OT HUXKHErO YPOBHSA K BEPXHEMY

Korpa TpebyeTcsi opraHM30BaTh BbI30B HU3KOYPOBHEBOI CITYXObI U3
BbICOKOYPOBHEBOTO KJ/IMEHTa, [Jid OoOpalleHus 3aBUCMMOCTU I10TOKa

YIIpaBJIEHUS UCITIOJIb3YeTCAd ,IU/IHaMI/I‘—IeCKI/H‘/JI HO)'[I/IMOp(l)I/ISM.
3aBUCUMOCTbD BpeMEHIM  BbIIIOJIHEHMSd B 39TOM  ClIydae MMeeT
HaITpaBJ/I€eHHE, IIPOTUBOIIOJIOXKHOE 3aBMCMMOCTU BpeMeH!

KOMITWJIALIUN.



Ha puc. 18.2 wm3o6paxkeH IIOTOK YIpaBjeHMUs, IepeceKalommii
rPaHULLy CJieBa HalpaBo, Kak U mpexae. BbICOKOYypOBHEBBI KOMIIOHEHT
Client Bbi3biBaeT QyHKUMIO f(), HaXOASIIYIOCS B HUM3KOYPOBHEBOM
KoMIIoHeHTe ServicelImpl, nocpencTBomMm uHTepdeiica Service. Ho
oOpaTuTe BHMMAaHMe, UTO BCe 3aBMUCUMOCTM IlepeceKaloT TpaHuUIly B
HalpaB/JeHuu  CIOpaBa HajleBO WU  yKas3vlearom 6  CMOPOHY
8bICOKOYPOBHE8020 KoMnoHeHma. (OTMeTbTe TakKXkKe, UTO Temepb
olnpenejieHMe CTPYKTYpPbl [AHHbIX HAaXOOUTCSI Ha BbI3bIBaIOIIeNn
CTOpOHe.

—I>— -
<! ervice
Client > Service < Impl
+f + f
————————<DS>
Data <

Puc. 18.2. I'Iepecequme rpaHULbl B HanpaBneHuUn, NpoTUBOMNOI0OXKHOM NOTOKY ynpaBneHUA

Jlake B MOHOJIMTHOM, CTaTUUeCKM CKOMIIOHOBAHHOM BBITIOJTHSIEMOM
daitme Takoil BUA OPraHM3alMOHHOIO pa3fejeHus 3HauUTeIbHO
IIoMoraeT B pa3paboTKe, TECTMPOBAHMM ¥ Pa3BEPTHIBAHMM IIPOEKTA.
KoMaH1bpI pa3spabOTUMKOB MOTYT TPYAMUTHCSI HE3aBUCUMO IPYT OT Apyra
M He HaCTymasl APyT APYTy Ha OSTKU. BBICOKOYpOBHEBbIE KOMITOHEHTBHI
OCTAIOTCSI HE3aBUCUMBIMU OT HM3KOYPOBHEBBIX AETaJIeIA.

B3auMopeiicTBUsI MeXKIy KOMIIOHEHTaMM B MOHOJIMTE IPOTEKAIoT
obIcTpO U 3h¢eKTMBHO. OOBIYHO OHM CBOMSTCS K IPOCTHIM BbI30BAM
dbyukuuit. Kak ciaemcTBue, B3aMMOMENCTBUSI Uepe3  TI'PAHUIIbI,
IIpOBeJIeHHbIe Ha YpPOBHE MCXOOHOTO KOJA, MOIYT OBITb OUYeHb
OOV PHBIMA.

[ToCKONbKY [JIsI pa3BepPTbIBaHMSI MOHOJMUTA OOBIYHO TpedyeTcs

BBITIOJIHUTb KOMITUJIALINIO U CTATUYECKYIO KOMIIOHOBKY, KOMITIOHEHTHI B
TAdKMNX CUCTEMAX YdCTO ITOCTABJJIAIOTCA B ICXOOHOM KOJe.



KoMnoHeHTbI pa3BepTbiBaHUA

[IpocTeiimmm pumMepom Pr3MUecKoro npeacTaBieHMs apXUTEKTYPHO
IpPaHMIIbI MOKET CJIYXKUTh OuHamMuueckasi 6ubnuoreka DLL B .Net, jar-
daiin B Java, gem-daitn B Ruby mimn paspensiemast 6ubamoreka (. So) B
UNIX. Pa3BepTbiBaHMe B 3TOM Cjlydyae He CBSI3aHO C KOMITMJISILIUMEN —
KOMIIOHEHTbI TOCTaBJ/ISIIOTCSI B IBOMYHOM BUIE UM B MHON (opMme,
MIPUTOOHOM K HeNMoCpeaCTBEHHOMY pPa3BepThIBAHUIO. OTO PEXUM
pasdesieHMss Ha YpPOBHe pas3BepThiBaHMS. AKT pa3BepTbIBaHMS
3aK/II0YaeTCs B IPOCTON cOOpKe emMHMIl Pas3sBepThIBAHMUS B YIOOHYIO
dopmy, Hanpumep WAR-paiin, mim maxke B 0ObIYHOM KOIIMPOBAHUMU
(aitoB B KaTaor.

Kpome 3TOro eayMHCTBEHHOTO MCK/IIOUEHMS, KOMIIOHEHTbl YPOBHS
pas3BepThIBAHMS OCTAIOTCS TEMU Ke, UTO M B MOHOJuUTe. Bce QpyHKIMMU
OOBIYHO [IEMCTBYIOT B OOZHOM IIpoliecce ¥ B OOIIeM aJapecHOM
npocTtpaHcTBe. CTpaTteruu pasaeneHnsi KOMIIOHEHTOB U YIIPaBAeHUS UX

3aBUCMMOCTSIMU He MGHHIOTCHg—g.

Tak ke KakK B MOHOJIUTE, B3aMMOJEMCTBUS MEXKIy TI'PaHUIIAMU
pasBepThIBA€MbIX KOMIIOHEHTOB YaCTO OCYIIECTBJISIIOTCSI ITIOCPEACTBOM
BbI3OBOB (PYHKIMIA U, COOTBETCTBEHHO, OOXOISITCS OUe€Hb IEIIeBO.
JyHaMuueckass KOMIIOHOBKA MM 3arpyska BO BpeMsI BBITIOJIHEHUS
MOTYT OJHOKPATHO YBEeJIMYMBATH IIOTPEOJIEHNE BbIYMCAUTETbHbBIX
pecypcoB, HO CaMM B3aMMOIEMCTBUS Yepe3 TPaHMIIbI BCe ellle MOTYT
OBITH OUE€Hb OOIIMPHBIMMU.

MoToKu BbINOJIHEHUSNA

MOHOMNUTBI ¥ KOMIOHEHTbl pPa3BepThIBAHMS MOTYT BBIMIOJHSITHCS B
MHOI'OIIOTOUYHOM peskuMe. [IOTOKM BbBINIOJHEHUSI He  SIBISIOTCS
ApXUTEKTYPHBIMM TpaHULIAMU WM eOMHUIIAMM pPa3BepTbIBAHMS, ITO
crioco6 opraHMsanuu IJIaHMPOBAHMS U BbITIOJIHeHMS 3agau. OHM MOTYT
BOOOIIle HE BBIXOAUTH 3a paMKM KOMIIOHEHTA WIM OXBaTbIBaTh Cpasy
HEeCKOJIbKO KOMIIOHEHTOB.



JlokanbHble npoueccobl

JIokanbHbIe TIPOLIECChI TIPeNCTaBASIOT Oojiee HaJlexXHble (uU3MUecKue
apXUTEKTypHble TpaHuilbl. OOBIUHO JIOKAJIbHBIN ITPOIIECC 3aITyCKAETCS
13 KOMaHOHOM CTPOKU MM C MOMOIIbI0O 3KBUBAJIEHTHOTO CUCTEMHOI'O
BbI30Ba. JIOKa/bHbIE TPOLECChl BBITIOJHAIOTCA Ha OLHOM IIpolieccope
WIU TpYyIIle IIPOLecCOpoB (B MHOIOIMPOILIECCOPHON CUCTEME), HO B
pa3HbIX aApeCHbIX MPOCTPAHCTBAX. MexaHM3Mbl 3alUTbLI I1aMSTU
00OBIYHO He TO3BOJISIOT TaKMM IIpoijeccaM COBMECTHO MCIIOJb30BaTh
OOHY U Ty >Ke 00JIacTb MaMSTH, XOTS IJisI B3aMMOIENCTBUIT HepeaKo
UCIIO/Ib3YIOTCSI CETMEHTBI pa3aessieMoil IaMsITH.

Yaie Bcero JioKaJibHbIe TPOLeCChl B3aMMOIENCTBYIOT APYT C APYTrOM
IOCPeaCTBOM COKETOB WU OPYIUX CPeLCTB CBSA3M, MOALEP>KMBAEMbIX
OIepaLMOHHOM CUCTEMOM, TaKUX KaK MOUYTOBbIE SIIUKU WU O4yepenu
COOOILIeHUIA.

Kakoplii  JIOKQJIBHBIM ~ IIpOIleCcC  MOXKeT  ObITb  CTAaTUYEeCKU
CKOMIIOHOBAHHBIM MOHOJMUTOM WIM AUHAMMYECKM KOMIIOHYEMOIA
TPYIIION KOMIIOHEHTOB pa3BepThIBaHMS. B mepBoM ciiyuyae HECKOJIbKO
MOHOJIMTHBIX ITPOLIECCOB MOTYT COAEP>KaTb OJHU U Te K€ KOMIIOHEHTHI,
CKOMITMJIMPOBAHHbBIE ¥ CKOMIIOHOBAaHHbIE B HUX. BO BTOpoM — OHM
MOTYT COBMECTHO MCHOJb30BaTh JMHAMUYECKM COCTaBJjisIeMble
KOMITOHEHTbBI pa3BepThIBAHMSI.

JIOKa/IbHBIN IIpoIIecc MO>KHO CUMUTATD CBOE0Opa3HBIM
CYIIepKOMIIOHEHTOM:  TIPOLIeCC  COCTOUT U3  HU3KOYPOBHEBBIX
KOMIIOHEHTOB ¥ VIIPaB/IsIEeT UX 3aBUCUMOCTSIMM C TIOMOIIbIO
IVMHaAMMUeCKOTo moaumMopdusma.

CTpaTerm{ pa3aeieHuss MeXAY JTOKaJIbHbIMU IIponecCaMiM OCTaeTCd
TOM JKe, 4TO OJist MOHOJIMTOB M ABOMYHBIX KOMIIOHEHTOB. 3aBUCUMOCTH
B MCXOOHOM KOJ€ HaITpaBJIEHbI B OJHY CTOPOHY Uepe3 I'paHUIy U BCeraa
B CTOPOHY BBICOKOYPOBHEBOI'O KOMIIOHEHTA.

IIJ1sT JIOKaJIbHBIX IIPOLIECCOB 3TO O3HAUYaeT, YTO MCXOIHbIN KOJ,
BbICOKOYPOBHEBLIX IIPOLIECCOB He [O/DKEH COHepKaTb MMEH,
dusuUeckMx aapecoB WAM KJIHOYeil B peecTpe, COOTBETCTBYIOIIMUX
HM3KOYPOBHEBBIM  IIpolieccamM. He  3a0biBaiiTe, UTO TIJIaBHAas



dPDXUTEKTYpHad 0OeJib — COeJlaTb HU3KOYPOBHEBbIE€ IIPOLIECCHI
IJIarMHaMm1 (CMeHHbIMI/I MO,I[Y]'ISIMI/I) [J1s1 BBICOKOYPOBHEBBIX ITPOILIECCOB.

B3aumopmeicTBus yepe3 IpaHUlibl TOKAJIbHbBIX MIPOLIECCOB CBSI3aHBbI C
obpaleHeM K  CUCTEMHBIM BbI30BaM, MapIlaJMHIOM n
IeKOOMPOBaHMEeM OAaHHBIX, @ TaKXke IepeK/JYeHreM KOHTEKCTOB U
00X0msITCSI yMepeHHO moporo. KoamuecTBO TaKMX B3aMMOIENCTBUIA
ciaenyeT TIATeIbHO OTPAHUYMBATD.

Cny6bl

CaMbIMM HaAeKHBIMM SIBJISIIOTCSI TPaHMUIIbI CJIY>K0. YacTo ciaysk6a — 3TO
TIPOLIECC, KOTOPBIi 3aITyCKAeTCs M3 KOMaHIHOM CTPOKM WM C IIOMOIIbIO
SKBMBAJIEHTHOTO CMCTEMHOIO BbI30Ba. CIIy;)KObI He 3aBUCSIT OT
(GuU3MUEeCKOro MeCTOIIOJOKEeHMs. [I[Be B3aMMOIECTBYIOIINME CITYKOBI
MOTYT MJIM He MOIYT JIeiiCTBOBATh Ha OJHOM IIPOIIeCCOpe MM TpYIIIIe
IIPOIIECCOPOB B MHOTOITPOIIECCOPHOI cucTeMe. CITyskKObI ITpeIIoIaramoT,
YTO BCE B3aMMOIEIICTBYS OCYIIECTB/ISIOTCS 110 CeTH.

B3aumopeiicTBUsI uepe3 TpaHUIIbl CITY3KO OCYIEeCTBJSIOTCS OYeHb
MeIJeHHO B CpaBHEHMM C BbI3oBaMM QYHKIMI. Bpemsi wmexmy
3aIIPOCOM M OTBETOM MOSKET COCTaBJISITh OT AeCSITKOB MUJITUCEKYHZ, 10
HECKOJIbKUX CEeKyH/I. B3aumogeicTBus ciefyeT OrpaHMYMBaTh 10 Mepe
BO3MOKHOCTe. B3anMopaeiicTBusl Ha 3TOM YpOBHE JOJ/DKHBI YUYUTHIBATh
BO3MOXXHOCTb OOJIbIIINX 3aJIepPiKeK.

B ocTasbHOM K CIy:kK0aM IIPUMMEHSIIOTCSI Te sKe IIpaBujia, 4TO U K
JIOKAJbHBIM  IIpoljeccaM. Hu3KOypoBHEBbIE  CIYKObI  JOJIKHBI
«IIOJIK/TIOYAThCSI» K BBICOKOYPOBHEBBIM CIy>kOaM. VICXOOHBI KO
BBICOKOYPOBHEBBIX CJIYKO He TO/DKEH COmepskaTh HUMKAKOM KOHKPETHOI
nHopmauyu (Harmpumep, URI) 0 HU3KOYPOBHEBBIX CITY>KOaX.

3aknyeHue

BOJBIIMHCTBO CUCTEM, KpOME MOHOJIMTHBIX, MCIOJb3YIOT HECKOJIbKO
cTpaTeruit pasrpanmuenms. CucremMa, COCTOSIIAs M3 CIYKO, MOKET



TaK’Ke MMeTb HEeCKOJIbKO JIOKAJbHBIX MPOILIEeCCOB. B meliCTBUTE/IbHOCTU
wIykb6a 4acTo SBISIETCS Bcero Jauilb (acagoM O HECKOJIbKUX
B3aMMO/IEMCTBYIOIIMX JIOKAJIbHBIX ITpoIleccoB. Ciy>kba MM JTOKAJbHbINA
Mpollecc yaile MMelT (OopMy MOHOJINUTA, COCTABIEHHOIO U3 MCXOIHbIX
KOLOB KOMIIOHEHTOB, WIM TPYIMIIbl AMHAMMWYECKN ITOAKII0YaeMbIX
KOMITOHEHTOB pa3BepPTbhIBAHMUSI.

JTO 03HAYAET, YTO IPaHUIIbI B CUCTEME YaCcTO OyAYT IpeaCcTaB/IeHbI
CMeCBbIO JIOKAJIbHBIX TI'paHUl] (HeOOpPOTruX B IlepeceuyeHuu) U TpPaHull,
CTpagaroimx 3agepxKaMu.

38 CraTuueckuit monuMopdusm (Harpumep, 060611eHHbIE TUTTbI MU 11120 I0HHbIE KIaCChl)
MHOT/Ia OKa3bIBAeTCs IIeHHBIM MHCTPYMEHTOM YIIPaBI€HMS 3aBUCUMOCTSIMM B MOHOJIUTHBIX
cucTemMax, 0COOEHHO B TaKMX sI3bIKax, kak C++. OgHaKo pasesieHue, BhITTOTHEHHOE C
TpMMeHeHeM 000011eHHbIX TUIIOB, He CITIOCOOHO 3al[UTUTDb BaC OT HEOOXOIMMOCTM BBITIOTHSTh
MOBTOPHbIE KOMITWJISIIIAIO U pa3BepThIBaHMe, KaK 3TO MOKeT AMHAMMUYECKUI TOTUMOPhU3M.

39 XoTs B 9TOM CjTyyae CTaTUUECKMiT MoaMmMopbu3M Iaske Hellb3sl pacCMaTpPUBaTh Kak
BapMaHT.



19. Nonutuka n yposeHb
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[IporpaMMHbIe CUCTeMbI — 3TO 3adBjJeHMS O HampaBJIeHUU
merictBuii. @akTuueckyu j00ass KOMIObIOTEpPHAS IIPOrpaMma SBSeTCS
TakKMM 3asiBjeHneM. KommpooTepHas IporpaMMa — 3TO IIOJPOOHOeE

OIIMCaHNe IOJIUTUKHA npeo6pasoBaHM51 BXOOHbBIX NAdHHbIX B BbIXOJHDbIE.

B OOJBIIMHCTBE HETPUBUAIbHBIX CUCTEM OOIIYIO MOIUTUKY MOSKHO
pasbuTh Ha MHOXKECTBO 00Jiee MeJIKUX 3asiBjeHuil. HekoTopbie u3 3TUxX
3asIBJIEHUI I MOTYT OIMCBHIBATh HEICTBME KOHKPETHBIX OM3HeC-IIpaBuIl.
IIpyrue MOTYT oOIpenensiTb oO@opmaeHMe OTUYEeTOB. A TpeTbU —
OIMCBIBATh MOPSIIOK ITPOBEPKY BXOIHBIX JAHHBIX.

OTyacTM  MCKYCCTBO  CO3JAaHMSI  IIPOTPAMMHBIX  apXUTEKTYP
3aK/II0YAeTCSI B OTHEJeHUM OSTUX MOJAUTUK JOPYr OT Apyra U uX
IIeperpynimpoBKe C YYETOM CII0COO0B MX Wu3MeHeHMs. I[IOaUTUKY,
M3MEHSIOIMecs] 110 OAMHAKOBBIM IIPMUMHAM M B OJHO BpeMs,
HaXOISITCSI Ha OOHOM YpPOBHE M MpPMUHAIIEXAT OOJHOMY KOMIIOHEHTY.
[TonMuTUKY, M3MEHSIOUMecss MO pas3HbIM IIPUYMHAM MIM B pasHoe



BpeMs, HaXOOATCSd Ha Pa3HbIX YPOBHAX M HOOJ/DKHbBI IIOMeNIaTbCda B
pa3Hbi€ KOMIIOHEHTDI.

VICcKyCCTBO CO3iaHMS IPOTPAMMHBIX apXUTEKTYP HepeaKO CBSI3aHO C
opraHu3saluen TeperpynimMpoBaHHbIX KOMIIOHEHTOB B
OpPMEHTUPOBAHHbLIN aluKIMUeckuit rpad. VYsgamu Takoro rpada
SIBJISIFOTCS. KOMITOHEHTBI, COoAepsKalliue IMOJUTUKM OOHOrO YpPOBHS. A
OPMEHTMPOBAHHBIMM pebpaMy — 3aBUCUMOCTU MEXKIY KOMIIOHEHTAMIA.
OHM COeUMHSIOT KOMITOHEHTbI, HAXOOSIMeCs Ha pa3HbIX YPOBHSIX.

K HUMM OTHOCATCH 3aBUCUMMOCTM Ha YPOBHE MCXOOHOIO KOOA WU
BpeMeHU KOMIWIsIuu. B Java OHM BBIPa)kalOTCS WMHCTPYKLUSIMU
import. B C# — wmHcTpykumsaMu using. B Ruby — wmHCTpyKumsamu
require. Bce 3T 3aBUCMMOCTM HeOOXOOVMbI KOMIIMJISITOPY IJIsI
BBITTOJIHEHMS CBO€Ei pabOoThI.

B Xopoieit apxmuTeKType HaIllpaB/JeHue 3TUX 3aBUCUMOCTEN
00YC/IOB/IEHO YPOBHEM KOMIIOHEHTOB, KOTOpPbIE OHM COEIMHSIIOT. B
M1000M cJlydae HM3KOYPOBHEBbIE KOMIIOHEHTBHI MPOEKTUPYIOTCS Tak,
YTOOBI OHM 3aBYICEJIM OT BbICOKOYPOBHEBBIX KOMIIOHEHTOB.

YpoBeHb

TepMUH «ypOoBeHb» MMeEET CTpPOroe oIlpejeseHue: «yaaleHHOCTb OT
BBOIA U BbIBOJa». UeM pdasibllle MOJIMUTMKA OT BBOAA M BBIBOIA, TEM
BbIllle ee ypoBeHb. [IOMUTHMKM, YIIPABJSIONIME BBOJOM M BBIBOAOM,
SIBJISIIOTCSI CAMbBIMM HI3KOYPOBHEBBIMMU B CHCTEME.

HuarpaMmMa IOTOKOB JaHHBIX Ha puc. 19.1 cooTBeTCTBYET MPOCTON
nporpaMmMe mu@poBaHusi, KOTOpasi YUTaeT CUMMBOJIbI M3 YCTpPOICTBa
BBOJA, TpeobOpa3yeT MX C MCIIOJb30BaHMEM TaOJMUIIBI M 3amluChIBaeT
1peobpa3oBaHHbIe CUMBOJIBI B YCTPOMCTBO BbIBOAA. HarpaBiieHus
IIOTOKOB JIaHHBIX TTOKa3aHbl HA AMarpaMme U3BUJIUCTBIMU CIIJIOIIHbIMU
cTpenkamMu. [IpaBUIBHO CITPOEKTUPOBAHHbBIE 3aBUCUMOCTU B UCXOJHOM
KOJIe TTI0Ka3aHbl ITYHKTUPHBIMM CTPEIKAMMA.
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Puc. 19.1. NpocTas nporpamMmma WndpoBaHus

KOMITOHEHT, BBIIOJHSOIINI IIpeobpasoBaHMe, — 3TO CaAMBIA
BBICOKOYPOBHEBBI/I KOMIIOHEHT B JAaHHOWM CHUCTeMe, MOTOMY 4YTO OH

noasblile IPYTruX HaXOOUTCS OT BBOJA U BbIBoLLa@.

O6paTI/ITe BHMMaHMe, 4YTO IIOTOKM OdHHbIX W 3daBUCUMMOCTU B
MCXOOJHOM KOJe He BCerga YKa3bIBAlOT B OOHOM HaIlIpaBJIEHUMN. 2TO
TOXe OJMH M3 3JIEMEHTOB MCKYCCTBa CO3OaHMS IIPOTPaMMHbBIX
dPXUTEKTYD. MbI OO/IKHBI OTOENAUTh 3aBUCUMOCTU B MICXOOHOM KOZe OT
ITOTOKOB OAaHHBIX U €843dMb C YPOBHEM.

Mbl Jierko MoOrau Obl CO37aTh HeNpPaBWIbHYIO apXUTEKTYpY,
peayi30BaB MpOrpamMmmy TakK:

function encrypt() {
while(true)
writeChar(translate(readChar()));

DTO HeIpaBUJbHASI APXUTEKTypa, MOTOMY UTO BbICOKOYPOBHEBAs
dyHKIMSI encrypt 3aBUCUT OT HM3KOYpOBHEBbIX MyHKIINII readChar
nwriteChar.



Bonee ymauyHasi apxuUTeKTypa [IJs 3TOi cucTeMbl M300paskeHa Ha
puc. 19.2. O6paruTe BHMMAaHMe Ha NYHKTUMPHYIO TpaHMUILY,
OKpyKalollylo knacc Encrypt, u wuHtrepdeiicki CharWriter wu
CharReader. Bce 3aBuCMMOCTH, IlepeceKkarolie rpaHuily, YKa3blBalOT
BHYTPb. JTOT MOZYJIb SIBJISIETCSI 3JIEMEHTOM BBICIIETO YPOBHS B
CcuUcTeMme.

Encrypt
‘l’ <T "l’ <
Char Reader Char Writer
Console Console
Reader Writer

Puc. 19.2. [inarpaMMa KnaccoBs, LEMOHCTpUpYOLLAa Honee yaauHy apXUTEKTYPY AN CUCTEMbI

Ha ngmarpamme Takke u300paskeHbl kiacchl ConsoleReader m
ConsoleWriter. OHM HaxomsTCS Ha 6ojee HM3KOM YPOBHE, IIOTOMY
YTO PaCHOJIOKEHbI OJIVKe K BBOY M BBIBOY.

ObpaTuTte BHMMaHMe, Kak  9Ta  CTPYKTypa OTHessieT
BbICOKOYPOBHEBYIO IOJUTUKY IMGPOBAHUS OT HU3KOYPOBHEBBIX
MOJIMTUK BBOAA/BbIBO/IA. OTO TMO3BOJISIET MCIOJb30BAaTh IMOJIUTUKY
mmppoBaHMs B IIMPOKOM AManasoHe KOHTEKCTOB. Korga B moaMTUKax
BBOJIA M BBIBOJIA MPOUCXOOSIT M3MEHEeHMsI, OH/ HMKAaK He 3aTParuBaoT
MOJIMTUKY IIN(POBaHMUSI.

HOMHI/ITG, YTO TIIOJIMTUKM TPYIINIUPYIOTCA B KOMIIOHEHTbBI IIO



criocobam  u3MeHeHMs1. IIONIMTUKM, WM3MEHSIOIIMECS II0 OJHUM
NpUYMHAM ¥ B OJHO Bpems, OObeIMHSIOTCS B COOTBETCTBUU C
IIPUHOUITAMU eIVHCTBEHHOM OTBETCTBEHHOCTU (SRP) "
coryiacopaHHoro n3MeHeHus (CCP). Uem pasbliie IOJUTHUKA OT BBOAA U
BBIBO/IA, TEM BBIIIIE €€ YPOBEHb M TEM peske OHA M3MEHSIETCS U I10 6oee
BaXXHBIM IIpuuMHaMm. YeMm OjIKe MOJMUTHMKA K BBOAY M BBIBOOY, TEM
HIDKE ee ypOBeHb M TeM uvallle OHa M3MeHSeTcsi U 1o Ooee
HEOTJIOXKHBIM, HO MeHee Ba>KHbIM MPUYMHAM.

Hanpumep, mnaxke B TpUBMAJIbHOI MOporpaMme IMMQppPOBaHUS
BEpPOSITHOCTb M3MEHEHMSI YCTPOMCTB BBOAA/BbBIBOJA HAMHOTO BbIIIIE,
yeM BepOSITHOCTh M3MeHeHUs aJropuTMa mudpoBaHusi. MzsmeHeHMe
aaroputMa ImmM@poBaHMsS HaBepHSKa OynmeT 00ycaoB/IeHO 6oee
Cepbe3HOM MPUUYMHONM, YeM U3MEeHEeHe YCTPOICTB BBOAA/BbIBO/IA.

OTneneHue MOJUTHUK APYT OT ApPyra U opraHm3alusi 3aBUCUMOCTEN B
MCXOJHOM KOJ€e TaK, YTO BCe OHM HallpaBjeHbl B CTOPOHY ITOJUTUK
06ojiee  BBICOKOIO YPOBHS, yMeHbIIAeT BIMSHME W3MEHEHMIA.
TpuBManbHble, HO CPOYHbIe M3MEHEHMS Ha 0Oojiee HU3KUX YPOBHSIIX
CHUCTEeMbI He BIMSIOT MUK C1a060 BAMSIOT Ha 60Jiee BbICOKME YPOBHM.

Ha sTy mpo6iemMy MOXHO B3IVIIHYTb C JOPYroii CTOPOHBI, €CJIU
BCIIOMHUTb, UTO HM3KOYPOBHEBbIE KOMIIOHEHTbI [OJIKHBI OBITh
IUVIaTMHAMM  JJII BBICOKOYPOBHEBBIX KOMIIOHEHTOB. OJTOT B3IJISI,
IeMOHCTPUPYET AuarpaMma KOMIIOHEHTOB Ha puc. 19.3. KoMIIOHeHT
Encryption Huuero He 3Haer o0 KoMmmnoHeHTe IODevices; a
KoMIioHeHT I0Devices 3aBUCUT OT KOMIIOHeHTa Encryption.

Encryption |< E IO Devices

Puc. 19.3. Hu3koypoBHeBble KOMMOHEHTbI AO/MKHbI ObITb NIArMHAMK  ANS BbICOKOYPOBHEBBIX
KOMMOHEHTOB

3aknwyeHue



Ha sToM 3Tare B OOCyKIeHMe IMOJUTUK ObIJIM BOBJIEUEHBI TPUHLIMIILI
eIVHCTBEHHOM OTBeTCTBeHHOCTU (SRP), OTKpPBITOCTI/3aKPBITOCTU
(OCP), cornmacoBaHHoro mameHenusi (CCP), mHBepcum 3aBUCUMOCTEN
(DIP), ycToitunBbIx 3aBucumocTeit (SDP) 1 ycTOMUYMBOCTM abCTpaKIInMii
(SAP). A Temepp BepHUTEeChb Ha3al U IIOCMOTPUTE, CMOKeETe JIM BbI
OIpenennTb, Iae KaKAbli U3 IPUHLUIIOB UCIIOJIb3YeTCS U [TI0UYeMY.

40 Meunup ITeitmk-IIxxoHc (Meilir Page-Jones) Ha3Ba 3TOT KOMITIOHEHT «II€HTPaJIbHBIM

npeobpasoBaHueM» B cBoeii kuure The Practical Guide to Structured Systems Design, 2nd ed.,
Yourdon Press, 1988.



20. busHec-npaBuna
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[Ipeskme ueM MIBITATHCS OEJIUTh NPWIOXKEHMe Ha OM3Hec-TIpaBuUIa U
IJIaTMHbI, HEOOXOAMMO TMOHSTh, Kakue OM3Hec-IIpaBuja CYIIeCTBYIOT.
Kak oKasbIBaeTCs, X HECKOJIbKO BUIOB.

CTporo roBopsi, 6u3Hec-IIpaBmia — 3TO IIpaBUaa MUIMU MIPOIEeAYPHl,
Ienalolye WiIM SKOHOMsIIMe neHbru. Ellle cTposke roBopsi, 6M3Hec-
npaBuja — 93TO IMIpaBuia, Aejalollue WIM SKOHOMSIINME IeHbIU
HE3aBMUCUMMO OT HaAMuMs WIM OTCYTCTBUS UX peanusaluy Ha
KoMIibloTepe. OHM JenalT WIM SKOHOMST [eHbIM, Jaxke Korga
BBITIOTHSIIOTCSI BPYUHYVIO.

Bank B3umaer N% 3a KpeguT — 3TO OM3HeC-IPaBUIO, KOTOpOe
MIPUHOCUT OaHKy AeHbru. VM HeBakHO, MMEEeTCSI JiM KOMIIbIOTEpPHAs



IIporpaMma, BbIUMC/IAIOINAA ITPOLEHT, UIN C]IY)K&IJ.U/IVI BbIUMCJISIET €TI0
Ha CyeTax.

Mbl OymeM HasbiBaThb TaKue IIpaBWIa Kpumuueckumu Ou3Hec-
npasuiamu, IOTOMY YTO OHM MMEIOT pellaloliiee 3HaueHue J,1s1 6u3Heca
M  OymyT  CyllecTBOBaTh  Jaxke B  OTCYTCTBME  CUCTEMBI,
aBTOMAaTU3UPYIOLLEN UX.

Kputnueckue 6M3Hec-mpaBuia 0ObIYHO TPeOYIOT KaKMX-TO JaHHBIX
s paboTel. Hampumep, B cydyae ¢ KpeIUTOM HYKHO MMETb CYMMY
OCTaTKa, IIPOLIEHTHYIO CTaBKy ¥ I'paduK IIaTexei.

Mbl OymeM Ha3bIBaThb TaKue HaHHbIe Kpumuueckumu OusHec-
OaHHbIMU. DTU HAHHbIE CYIIECTBYIOT OaXXe B OTCYTCTBUE CUCTEMBI
aBTOMATU3alIMN.

Kputnyeckme 1paBwiIa M KpPUTUYECKMe [AaHHbIe Hepa3pbIBHO
CBSI3aHBI JIPYT C JPYTOM, IIO9TOMY SIBJISIIOTCSI OTJIMUHBIMM KaHIMIATAMMU
Ha oObemuHeHre B 00beKT. Mbl OydemM Ha3bIBaTh TaKyMe OOBEKThI

CymHocmﬂmuﬂ.

CywHoctu

CyIIIHOCTh — 3TO OOBEKT B KOMIIbIOTEPHOI CUCTEMe, BOILIOLIAIOLINIA
HeOOJIbIIOM HAb0p KPUTUUECKUX OM3HEC-TIPaBU, OIEPUPYIOIINX
KPUTUUYECKUMMM OM3HeCc-JaHHbIMMU. OOBEKT-CYUIHOCTb MM COIEPKUT
KpUTHUYECKMe OM3Hec-IIpaBua B cebe, MM MMeeT IPOCTOI AOCTYI K
HUM. VHTepdeiic CyIIHOCTM COCTOUT U3 (QYHKIMUI, peajn3yIOInx
KPUTHUYECKMe OM3HeC-TIPaBujIa ¥ OIePUPYIOIINUX STUMMU JaHHBIMMA.

Hanpumep, Ha puc. 20.1 1mokasaHo, KaK MOIJIa OblI BBITJISIETh
CYLIIHOCTb Loan (mpeacTaBisiioniasi 6aHKOBCKMUIA KpeauT) B BuAe Kaacca
Ha nuarpamMMme UML. OHa BK/IOUaeT Tpu (pparMeHTa B3aMMMOCBSI3aHHBIX
KPUTUUYECKUX OM3HeC-JaHHBIX M peanusyeT uHTepdeiic ¢ Tpems
B3aMMOCBSI3aHHBIMM KPUTUUYECKMMU OM3HeC-TIpaBUIaMA.



Loan

- principle
- rate
- period

+ makePayment()
+ applyinterest()
+ chargelLateFee()

Puc. 20.1. CywHocTb Loan B Buae knacca Ha anarpamme UML

CosmaBasi TakKoil  KjacC, Mbl OOBeOMHSIEM IIPOrPaMMHYIO
peanus3anuio uaeu, MMeIollei peliamllee 3HaueHue s 6M3Heca, U
OTHesisieM ee OT OCTaJbHbIX 33Jad B CO3JaBaeMOlM HaMM CUCTeMe
aBTOMaTM3alMK. ITOT KIACC UTpaeT poib IpeacTaBuTest obusHeca. OH
He 3aBMCUT OT BbIOOpa 06asbl JaHHBIX, IT0JIb30BATEIbCKOTO MHTEpdeTica
MM CTOPOHHUX (PppeitMBOpKOB. OH MOXKET CIYKUTb IIesiM Ou3Heca B
0007 cucTteMe, He3aBMCUMMO OT TOIrO, KaKOJ I10JIb30BaTe/IbCKUIA
MHTepdelic oHa MMeeT, KaK XpaHUT JaHHbIe UM KaK OpraHu30BaHbI
KOMIIbIOTEPHI B 3TO¥ cucTeme. CyIIIHOCTb — 3TO OM3HEC B UMCTOM BUIE
1 6OJIbIIIE HUYETO.

KTo-TO 13 Bac, BO3MOKHO, 3a0eCIOKOMJICSI, KOrja S Ha3Ball
CYIIHOCTb Kjaccom. He BosHyiiTech. UTOOBI €O31aTh CYIIHOCTb, He
TpebyeTcsl  MCII0JIb30BaTh  OOBEKTHO-OPMEHTUPOBAHHBIN  SI3BIK.
Heo6xXoauMo JNIIb CBSI3aTh BOEAMHO KPUTHUYECKME OM3Hec-JaHHbIE C
KPUTUYECKMMM OM3HeC-IpaBWwIaMM ¥ BBIAEIUTb UX B OTHEIbHBIN
IIPOrpaMMHbI MOIYJIb.

BapMaHTbl MCNoJib30BaHUA

He Bce Omu3Hec-mpaBuia TaK K€ UYMCThI, KaK CyIIHOCTU. HekoTopbie
O6usHec-paBujaa [eJal0T WIM SKOHOMST JeHbIM, OIpeness u



OrpaHMUMBAsl OeITeJbHOCTb aA8MOMAMU3UPOBAHHOU CUCTEMBI. OJTU
IpaBuja He MOTYT BBIMIOJHSITHCSI BPYYHYIO, IOTOMY YTO MMEIOT CMBbICIT
TOJIBKO KaK 4aCTb aBTOMAaTU3UPOBAHHON CUCTEMBI.

Hampumep, nipeactaBbTe IPUIOKEHME, VCIIONb3YEMOE CYKaIIMMU
6aHKa M1 oopMyIeHMSI HOBOrO KpeauTa. baHK MOXXeT pelmmTb, 4TO
COTPYIHUKM, OPOPMIISIIOIIE KPEAUTHI, He TOJIKHBI IIpejiaraTh rpaduk
ToraiieHust KpeaurTa, MoKa He cobepyT M He IIPOBepSIT KOHTAKTHYIO
nHpopMaLmio U He ybemsiTcsl, YTO KaHAMIAT MMeeT KPeIUTHbI Oasl
500 mum Beime. ITo 3TOM mpuuMHe O0AHK MOKET IOTPEOOBATH, UTOOBI
cucTeMa He oToOpaskana ¢popmy ¢ rpadMKOM IIaTexei, Moka He OygeT
3arojiHeHa U IpoBepeHa (popmMa ¢ KOHTaKTHOI MH(poOpMalueir U He
IIPUIOET TIOATBEpPKIEHMe, UTO KpPeOUTHBIN Oa/lyl KJIMEeHTa BbIIIe
TpebyeMoro nopora.

JTO eapudaHm ucnmwoeawgﬂ. BapmaHT UCIIOJIb30BaHUA

OIMCBHIBAET CIIOCOO MCIIOb30BaHMUSI aBTOMATU3MPOBAHHONM CHCTEMBI.
OH ormpepesnsieT, UTO IOJKeH BBECTH I10/Ib30BATE/Ib, UTO JO/DKHO OBITH
BBIBEJIEHO B OTBET M KaKue IEeVCTBUS OJIKHBI ObITh BBIIIOJTHEHBI IJIS
TOJIydeHMsI BbIBOAMMONM MHGopMalyuu. B oTiamume OT KPpUTUUECKUX
OM3Hec-TIpaBUJ  BHYTPU  CYIIHOCTEl, BapMaHT MCII0JIb30BaHMS
OINMChIBAET OM3HEeC-TIpaBUIa, XapaKTepHble [ KOHKPETHOIO
MIPUIOKEHUSI.

Ha puc. 20.2 wm3o06pakeH IpMMep BapMaHTa MWCIIOJIb30BaAHMSI.
OOpaTuTe BHMMaHME, UTO B ITOC/IeAHEN CTPOKe yroMuHaeTcs KimeHr.
JTO CChUIKA HA CYIIHOCTh KiaMeHT, comepikallyio KpuTudeckue Ou3Hec-
TIpaBuJia, PEryJIUPYIOIIMe OTHOLIEHMSI MeKIy 6aHKOM U KJIMEHTaMMU.



Mopadok cdopa uHgopMayuu

OAS 0popMAeHUSA Kpeduma

BBoo: ums, adpec, dama poxdeHus, Bodumerbckue
npaba, HoMep kapmol coyuarbHozo cmpaxoBarus u np.
BuiBod: Hekomopas ungopmauusa ora odpamHoi cBasu
+ KpedumHblii 0anA.

Mopsdok delicmBuii:

1. [TpuHamb u npobepump ums.

2. Mpobepump adpec, damy poxdeHus, Bodumerbckue
npaba, HoMep kapmol coyuarbHozo cmpaxoBarus u np.
3. Y3Hamb KpedumHbili daAA.

4. EcAu 0aAA < 500, omKAOHUMD 3a8BKky Ha Kpedum
5. MHave cozdamb KaueHma u akmubupobame
2pagpuk nozaumeHus

Puc. 20.2. MNpumep BapMaHTa UCMONb30BAHMS

BapuaHTbI UCIIOb30BaHMSI ONPEEsIIOT, KaK M KOTAA BbI3bIBAIOTCS
KpUTHUYecKye 6u3Hec-TpaBuiIa B CYITHOCTU. BapMaHTbI UCIIOAb30BaHMS
YIIPABJSIOT OeVCTBUSMU CYIIHOCTM.

OTMeuy Takxke, UTO BapMaHTbl MCIIOJIb30BAHMSI HE OMMUCHIBAIOT
110/Ib30BaTeIbCKUI MHTepdeiic, OHU Jaulllb He(OopMaabHO OIIpenessioT
BXOJHbIE M BBIXOJIHbIE TaHHbIE, ITIOCTYIMAI0IMe U BO3BpalllaeMble yepes
uHtepdeiic. Ilo BapMaHTaM MUCIIOJb30BaHUSI HeJb3s OMpene/nTh,
SIBJISIETCSI I JAHHAs CUCTeMa BeO-IIpUI0XKEHMEM, TOJICTBHIM KJIMEHTOM,
YTUWJINTOM KOMaHIHOM CTPOKM WJIM UYMUCTOM CITYKOOIA.

JTO OueHb BaKHO. BapuaHThI MCII0/JIb30BaHMSI HE OMMUCHIBAIOT, KaK
BBITVISOAUT CUCTeMa [AJs Iojab3oBaTesss. OHM OMNUCHIBAIOT TOJBKO
KOHKpETHBIE IIpaBmia pabOThl IIPUJIOKEHMS, OIIpenesSIonie MopPsaoK
B3aMMMOIENCTBUII MeXOy TMOJb30BaTesIMM UM  CYIIHOCTSIMMU. JIJis
BapMAHTOB MCIIOJIb30BaHMSI a0OCOJIOTHO HEBAa)KHO, KaK CcuUcTema
OCYILeCTBJISIET BBO,/BbIBO/, JaHHbIX.

BapuaHT MCIIOAb30BaHUSA — 3TO 00beKT. OH MMeeT OOHY WJIU
HECKOJIbKO  (DYHKIIMIA, peaju3yloluxX KOHKpPETHble MPUKJIagHbIe



o6usHec-tipaBuiaa. OH Takke MMeeT 3JIEMEHTbl HJAHHBIX, BK/IIOYAs
BXOJIHbIe JaHHbIe, BbIXOAHbIE MTAaHHbIE M CCbUIKM Ha COOTBETCTBYIOIINE
CYIIIHOCTH, C KOTOPBIMM OH B3aMMO/I€/CTBYET.

CyIIHOCTM He 3HAlT HUYEr0o O BapMaHTax MCIIOJIb30BAHMS,
KOHTPOJMPYWOIINX UX. ITO elle OAWH T[puMep OpUeHTaAlUMn
3aBUCUMOCTEN B COOTBETCTBUM C MPUHLIMIIOM MHBEPCUM 3aBUCUMOCTEN
(Dependency Inversion Principle). BboicOKOypOBHEBbIe 3/IeMeHTbI, TaKye
KaK CYIIHOCTU, HUYEro He 3HAIOT O HU3KOYPOBHEBBIX 3JIEMEHTAaX, TAKMUX
KaK BapMaHTbI UCIT0/Ib30BaHMs. HalmpoTuB, HM3KOYPOBHEBbIE BAPUAHTHI
MICIT0JIb30BaHMS 3HAIOT BCE O BBICOKOYPOBHEBBIX CYITHOCTSIX.

[ToueMy CYIIHOCTM OTHOCSTCS K BBICOKOMY YPOBHIO, 8 BapUaHThI
MCIIOJIb30BAaHMS K HMU3KOMY? IIoTOMY UTO BapuaHThI MCIIOJb30BaHMS
XapaKTepHbl IJI eOVMHCTBeHHOTO IMPUJIOKEeHUSI M, COOTBETCTBEHHO,
o/ke K BBOOY M BbIBOALY cucTeMbl. CYITHOCTM — 3TO 0000ILeHMSs,
KOTOpble MOXXHO MCIIOJIb30BaTh B MHOMKECTBE Pa3HbIX ITPUIOKEHMIA,
COOTBETCTBEHHO, OHM Jajibllie OT BBOJA M BbIBOJA CUCTEMbI. BapMaHThbI
MICIIOJIb30BAHMS 3aBUCIT OT CYIIHOCTEH; CYIIHOCTM HE€ 3aBUCST OT
BapMAHTOB MCIIOJIb30BaHMSI.

Mopenu 3anpocoB U OTBETOB

BapuaHTbl  MCIOJNB30BAaHMUS  IMPUHMMAIOT BXOIHbIe [aHHbIe U
BO3BpalalT pesynabTar. OgHAKO B IpaBUJIbHO CHOPMMPOBAHHOM
00beKTe BapMaHTA MCIIOJb30BAaHMS HUUTO HE [JO/DKHO TOBOPUTH O
criocobax nepemauu JAHHBIX I10JIb30BaTeJI0 NN OPYyIrUM
KOMIIOHEHTaM. M Tem 6ojiee KOO B KJjacce, peajau3yIOlleM BapUaHT
MICII0/Ib30BaHMSI, HUUEro He mojpkeH 3HaTh 060 HTML mam SQL!

Knacc BapmaHTa MCIIOJb30BaHMSI MMPMHMMAET IPOCTbIE€ CTPYKTYPbI
OAaHHBIX HAa BXOA€ M BO3BpalllaeT IIPOCTbie CTPYKTYpPbl HAHHBIX Ha
BbIXOA€e. JTU CTPYKTYPbl OAHHBIX HU OT 4yero He 3aBuciart. OHM He
CBSI3aHbI CO CTaHAAPTHBIMM MHTepdelicamu ppeiiMBOPKOB, TAKMMMU KaK
HttpRequest u HttpResponse. Oum Huuero He 3HAIOT O Beb u He
MICIIO/Ib3YIOT HMKAaKMe aTpuOyThI IOIb30BaTEIbLCKOTO MHTEpderica.



Taxkoe OTCYTCTBHIE 3aBUCUMOCTEN IMeeT peilamiiee 3HaueHue. Ecin
Moage/in 3alipoCoOB M OTBETOB 3aBUCAT OT Yero-Tto, BapMaHTbI
MUCITIOJIb30BaHMd, 3aBucdgmmye OT HHMX, OKd3bIBAIOTCSI KOCBEHHO
CBA3aHHBbIMU C 3aBUCMMOCTSAMM, KOTOPbI€ BHOCAT 3TV MOOEJ/IN.

Y Bac MOXeT BO3HMKHYTb CO0/Ia3H BK/IIOUUTb B 3TU CTPYKTYPbI
CCBUIKM Ha OOBEKThI CyIIHOCTei. Ha mepBbIii B3SO KaskeTcsl, YTO B
3TOM €eCThb OIIpelejieHHbIII CMBIC/, IIOTOMY YTO CYIIHOCTUM U MOIeaun
3alpOCOB/OTBETOB COBMECTHO WCIIOJIB3YIOT TaK MHOIO [JaHHBIX.
Boputech ¢ 3TUM McCKyiieHueM! OTU ABa 0ObeKTa MMEIOT CAUIIKOM
pasubie 1eqin. Co BpeMeHeM OHM OYyIyT MEHSTbCS IO pas3HbIM
IIpUYMHAM, T[I03TOMY CO3LaHMe CBSI3U MeXAYy HUMU HaAPYLIUT
MIPUHLUIIBI  corsiacoBaHHOrO u3MeHeHus (CCP) u  eOMHCTBEHHO
oTBeTCTBeHHOCTU (SRP). B pesysbraTe y Bac IOSIBUTCSI MHOKECTBO
KOUYIOIIVX JAaHHbBIX ¥ Macca YCJIOBHBIX MHCTPYKILUI B KOZeE.

3aknwyeHue

busHec-mpaBuia SBASIOTCS MPUUYMHOM CYIIECTBOBAHMUS MPOTPaMMHOI
cucteMbl. OHM COCTaABJSIOT OCHOBY (QYHKUMOHMpOBaHMS. OHU
IIOPOXIAKT KO, KOTOPbINM AeaeT UM SKOHOMUT OeHbI'. OHM — Halllu
ceMeliHbIe peJIMKBUN.

busHec-mipaBuia OOJ/KHbBI OCTaBaThCS B HEIPUMKOCHOBEHHOCTH,
He3alnmsITHAaHHBIMM HM3KOYPOBHEBBIMM  aCIlleKTaMM, TaKMMM Kak
II0JIb30BaTeIbCKUIT MHTepdelic mau 0Oa3a [OaHHBIX. B umeane Kop,
TIpeCTaBJISIONMII 6M3HeC-IIpaBuja, JO/DKEH ObITh CepIIleM CHUCTEMBI, a
Opyrue 3agauy — MPOCTO MOAKIIUATHCS K HUM. Peanusanys 6msHec-
MpaBMJI JIOJDKHA OBITH CaMbIM HE3aBUCHMMBIM KOIOM B CUCTEME,
TOTOBBIM K MHOTOKPATHOMY MCII0JIb30BaHMIO.

41 3o HasBaHue npepyoxkuI MBap dkobcon (Ivar Jacobson, Object Oriented Software
Engineering, Addison-Wesley, 1992).

42 JTo Ha3BaHMe TOXe ObLIO MpeaaokeHo MBapom IKOOGCOHOM B TOI sKe€ KHUTE.



21. Kpuuawasa apxutekrypa

[IpencraBbTe, YTO TIlepen BaMu  4vepTexu 3paHud. OHu
TIOJITOTOBJIEHBI APXUTEKTOPOM U IIPEACTaB/ISIOT CO00i IIJIaHbl 3IaHMS.
O yeM OHM BaM r'OBOPSIT?

Eciu 3T0 YepTeXXM KOTTEOKd, Bbl HABEPHAKA YBUIAMUTE HA HUX



TapagHblii BXOM, BeCTUO0JIb, BeAYIIMII B TOCTMHYIO 1, MOKET ObITh, B
CTOJIOBYIO. PSIIOM CO CTOJIOBOJi, CKOpee Bcero, OymeT pacIiojIoXKeHa
KyxHs. PSImOM ¢ KyxHeli, BEpOsITHO, OydeT Majasi CTOJIOBasl U TIle-TO
1o6aM30CTM — 061Iast KomHata. [Ipy paccMOTpeHUM 3TUX IVIAHOB Y Bac
He BO3HMKHET COMHEHMIi, UTO Bbl BUAUTE KOTTEIK OJISI OTHOI CeMBbU.
ApXUTEKTypa KaK Obl KPUUMUT: «ITO KOTTEIK».

A Temepp mpencTaBbTe, UTO BbI PACCMATPUBAETE aAPXUTEKTYPY
O6ubMoTeKM. Bbl HaBepHSIKAa YBUIANUTE LIEHTPAJbHbBI BXOJ, MeCTa s
pasMelnieHuss  OmMOiMOTeKapei, uUuTajdbHble  3a/Jbl, HeOOJbIINMe
KOH(pepeHI-3a/ibl U Tajepeu s XpaHeHUS KHUT. ApPXUTEKTypa
KPUUNT: «ITO OMOIMOTEKA».

A 4YTO KpPUYUT apXUTEKTypa Ballero IPUIOKeHUs? VYBUIEB
BBICOKOYPOBHEBYIO CTPYKTYPY KaTajOroB M TIIaKETOB C MCXOOHBIM
KOAOM, VYC/IBIIIUTE JIM Bbl, KaK OHA KPUYUT: «ITO MeOULMHCKas
CUCTEMA», WIN «ITO CUCTEMA ydeTa», UWIKU «IDTO CUCTeMa YIIpaBJIeHUS
CKIAACKUMM  XO03sgiicTBOM»? UWnu Bbl  yoiabimuTe: «Rails»,  wmnm
«Spring/Hibernate», mau «ASP»?

TeMa apXUTEKTYpbl

OTBJIEKUTECH U TIpounTaiTe QyHIaMeHTaabHbIN TpyHd VBapa SIkob6coHa
00 apxuUTeKType MmporpaMMHOro obecreueHusi: Kuury Object Oriented

Software Engineering‘ﬁ. ObpaTuTe BHMMaHMe Ha I10J3aroJIOBOK KHUTHU:

A Use Case Driven Approach4—4. B sT0i1 KHUTe SIKOOCOH MOgUepKUBAeT,
YTO apXMUTEeKTypa IIPOrpaMMHOIO obecreueHuss — 3TO CTPYKTypa,
TIOIAep>KMBAONIasl BapMaHThl VMCIIOJAb30BAHMS CUCTEMbI. B TOUHOCTM
KaK IUIaH OMOJMOTEeKM MM KOTTemKa KPMYMUT O HasHAYeHUM 3TaHud,
apxXMUTeKTypa MOpPOrpaMMHOro obecrieueHMs] [O/KHA KpuUYaTh O
BapMaHTaX MCIIOJIb30BaHMS IIPUIOKEHNSI.

ApXUTEKTYpbl He CBSI3aHbl (M He [OJ/DKHBI OBITb CBSI3aHBI) C
dpeliMBOpKamMM. Apxurekrtypa He IOJI>KHA onpenensiThCs
dpeitmBopkamu. DPpeliMBOPKM — 3ITO MHCTPYMEHTbI, a BOBCe He
aCIleKTbl, OIpenessiiole 4YepTbhl apXUTEeKTypbl. Ecau  Baiia



apxXMUTEeKTypa onupaeTcs Ha (ppeiiMBOPKM, OHA HE CMOKET OIMPAThCS
Ha BapMaHTbI UCIIOIb30BaHMSI.

Llenb apxuTeKkTypbl

Xopolnine apXUTEKTypbl OMMPAIOTCS HAa BapMaHThI MCIIOJIb30BaHUSI U
IIOMOTalT ApXUTEKTOPaM OIMChIBATh CTPYKTYPBI, MOIAepKMBAIOII/e
S5TM BapMaHThI MCIIOJb30BaHMSI, He CBSI3bIBas cebs (peiiMBOpPKaMMU,
MHCTPYMEHTaMM M OKpY>XKeHMSIMU. B3TJIsIHMTe Ha IUJIaH KOTTeMKa eIle
pas. OgHOJ U3 ITepBoOUepeIHbIX 3a00T apXUTEKTOpPA SIBJISIETCS YIOOHAas
IJIaHMPOBKA IOMa, a He BbIOOp MaTepuasa Ijis CTeH. [leliCTBUTEIbHO,
apXMUTEKTOp  IIpwiaraeT  MaKCMMyM  YCWJIMiA,  YTOObI  [1aTh
IOMOBJIaAe/bIly BO3MOXHOCTh CaMOMY BBIOpaTh MaTepuaa (KUPIINY,
KaMeHb WIM [OepeBO), II0TOM, KOrJa IUIaHbl, COOTBETCTBYIOIIVE
BapMaHTaM MCIO/JIb30BaHMS, Y3Ke OYIyT HauepUueHbl.

Xopoiiasi apXUTeKTypa ITI03BOJISIeT OTJIOXKUTb pellleHre O BbIOOpe
dbpeiiMBOpPKOB, 6a3 ITaHHBIX, BEO-CEPBEPOB U APYIMX MHCTPYMEHTOB U
3JIEeMEeHTOB OKpYXeHUsl. Dpelimeopku OmMHOCAMC K B03MOMCHOCMSIM,
Komopule OO0NHCHbL 0CMABAMbCs OMKpublmMbiMu. XOpOIlasi apXUTEKTypa
TIO3BOJISIET OTJOXMUTL BbIOOp Rails, Spring, Hibernate, Tomcat uan
MySQL Ha oThajieHHbI1 CpPOK. XOopollasi apXUTeKTypa I103BOJISIET C
JIETKOCTBIO MEHSTb IIOJOOHbIEe pelleHus. Xopollass apXUTeKTypa
MoJYepKMBaeT BapMaHThl MUCIIOJb30BaHUSI U  OTHENsIeT UX OT
BTOPOCTENEHHBIX IIPOOJIEM.

A uTO Hacuyet Beb6?

Be6 — 3TO apxurekTypa? 3aBUCUT JIM apXUTEKTypa CUCTEMbI OT TOTO
daxkTa, UTO CBOM yCJIyTM OHa IpenocTasiseT yepe3 Be6? KoHeuHo Her!
BcemupHag naytuHa (Mau Beb) — 9To MexaHM3M JOCTaBKM, YCTPOIICTBO
BBOJA/BbIBOLA. U apxurTekTypa Ballero IMPWIOXKEHUS [OOJIKHA
UHTEepIIpeTupoBaTb €ero MMEHHO TaK, a He uHave. @akrT
TpelocTaB/ieHNsT yoIyr yepe3 Be6 — 3To geranb, M OHA He [OJ/KHA



OIpenesisiTb CTPYKTYPY CUCTEeMbl. B IeiCTBUTENBHOCTU pelIeHue O
IpeoCTaBIeHUM YCIYyT uvepe3 Bed® OTHOCUMTCSI K paspsiy peIlleHuid,
KOTOpbI€ MOOJDKHBI OTKIAAbIBATHCSI. APXUTEKTypa CUCTEMBI TOJDKHA
OBITh MaKCHMMAaJIbHO HENITpaJbHOI K MeXaHM3MaM JIOCTaBKU yCIyr. Y
BaC JO/DKHA MMETbCSI BO3MOKHOCTb peann3oBaTb CUCTEMY B (opme
KOHCOJIbHOTO MPUJIOKEHMUSI, BeO-TIPUIOKEHNSI, TOJICTOTO KJIMEHTa MU
naske BeO-CIIy>)KObI 0e3 Upe3MepHOro YCAOXKHEHMSI MM U3MeHeHUS
OCHOBHOI apXUTEKTYPBI.

MdpeiAMBOPKU — 3TO MHCTPYMEHTbI, A HEe 06pa3 XKU3HH

®peliMBOPKM MOTYT OBbITh OUE€Hb MOIIHBIMM ¥ YIOOOHBIMMU. ABTOPBI
dpeiiMBOPKOB YacTo INIYOOKO YOeXIeHbl B CBOMX TBOPEHUSIX.
[Ipumepsbl, KOTOpPbIe OHM IIMUIITYT, PACCKA3bIBAIOT 00 MCIIOIb30BAHUM UX
(bpeiiMBOPKOB C TOUKM 3PEHMSI MCTMHHO Bepylouux. JIpyrue aBTOPDI,
MUITYIIYe KHUTU O (PpeiiMBOpKax, TOXKE YacTO CTOST Ha MO3UIMSIX
UCTUMHHOM Bepbl. OHM IIOKA3bIBAIOT CIIOCOOBI  MCIOJIb30BaHMS
(bpeiiMBOPKOB, YaCTO C ITO3ULIMN BCEOOBEMIIIONIETO, BCEITPOHMKAIOIIETO
" TIOBCEMECTHOTO IIPUMeHeHMS.

Bbl He 00/1#HbI 8CMABAMb HA 3MY NO3UUUIO.

PaccmaTtpuBaiiTe @peiiMBOpKM C XojoAkom. CMOTpuUTe Ha HUX
cKerrTuuecku. [Ia, OHM MOrYT IIOMOYb, HO Kakoy ILieHoi? Cropocure
cebs, KaKk ObI BbI MX MCIIOJB30BIM UM KaK 3aIIUTUINCH ObI OT HUX.
[TomymaiiTe, Kak COXPaHUTb MIPUOPUTET BapPUAHTOB UCIIOJIb30BaAHUS OIS
apxuUTekTypel. PaspaboraiiTe  cTpaTeruio, He  IIO3BOJISIIOIIYIO
(bpeitMBOPKY BAMSITh Ha apXUTEKTYPY.

TecTupyeMbie apXUTEKTYpbI

Ecniu apxuTeKTypa Ballleii CUCTeMbl OCHOBAaHA MCK/IUUTEJIbHO Ha
BapMaHTaxX MCIIOJAb30BaHMS M BaM YyIaJ0Ch yaepskaTb QpeiiMBOpPKM Ha
pacCTOSIHUM, Y BaC AO/DKHA MMEThCSI BO3MOXXHOCTb IPOTECTUPOBATh BCE



9TU BapMaHThI UCIOJIb30BaHMS Oe3 IMpuBiIedYeHus GpeiiMBOPKOB. Brl He
IOOJDKHBI MCIBITHIBATh ITOTPEOHOCTM B BeO-cepBepe IS BbIIOJIHEHMS
TEeCTOB. BbI He MOJKHBI UCIIBITHIBATh ITOTPEOHOCTU B IOIK/IIOUEHUM K
6a3e DAHHBIX IS BBIIIOJHEHMSI TeCTOB. Ballly CYITHOCTY TOJ/IKHBI ObITh
CaMbIMM OOBIYHBIMM OOBEKTAMM, HE 3aBUCIIIMMM OT (PPeiiMBOPKOB,
06a3 [OAHHBIX WJIM Yero-TO Jpyroro. Bamm O0OBEKTHI BapUMaHTOB
MICIIOJIb30BAHMUS JOJDKHBI KOOPAMHMPOBATb [JEMCTBUSI CYIIHOCTEIA.
HakoHell, JOJKHA MMETbCS BO3MOSKHOCTh ITPOTECTUPOBATH UX BMECTE
6e3 npuBIeYeHMS JIIOObIX (PPEIIMBOPKOB.

3aknyeHue

Bamia apxuTekTypa [OJ/IKHA pacCKa3bplBaTb O CUCTEMe, a He O
dpeitMBOpKax, MCIIOJb30BAaHHBIX B cucteme. Eciamu Bl paboraeTre Hap,
CUCTEMON [JI1 MEeOVUIIMHCKOIO YUpeXXOeHMs, TOrAa IMepBbIi Ke B3IJIS[,
Ha Pero3UTOPUM C MUCXOOHBIM KOIOM [IOJIKEH BbI3bIBATb Y HOBBIX
[IPOrpaMMMCTOB, TMOAKIIYAKIIMXCSI K IIPOEKTY, MbICIb: «[a, 3TO
MeIOMIIMHCKasA cucreMa». HOBble NPOrpaMMMUCTBI OO/KHBI UMMETh
BO3MOXHOCTb WM3YYUTb BCE€ BO3MOXXHbIE BapMaHThl MCIIOJb30BaHMUS,
oaske He 3Has, KaK OYIyT HOCTaBJISTbCS YCAYTU cucTeMbl. OHM MOTYT
IIOJOMTU K BaM U CKa3aTh:

«Mbl BUOAMM 4YTO-TO IIOXO’K€e Ha MOZe/N, HO IIe KOHTPOJUIephl U
TpenCcTaBJIeHUs ?»

A BbI JOJKHBI OTBETUTD:
«JTO TaKast MeJIoUb, KOTOpasi HacC IoKa He 3a00TUT. MbI pelym 3TOT
BOITPOC TTO33Ke».

43 ITpoekTMpoBaHMEe 06'bEKTHO-OPUEHTUPOBAHHOTO IMPOrPaMMHOTr0 obecrieueHus. — [Ipumen.
nep.

44 Tlogxon Ha OCHOBE BapMaHTOB UCIOJAb30BaHUs. — [Ipumeu. nep.



22. Yucrag apxureKrypa

3a rocjegHMe HeCKOJIbKO IeCITUIeTUI Mbl BUOEN Lie/Iblii pSa uaen
00 opraHMsauuy apxXuTekTyp. B Tom uucie:

o TlekcaroHasbHas apxutektypa (Hexagonal Architecture, Takxke
M3BeCTHA KaK apXMUTEKTypa IIOPTOB M aJaIlTepoB), pa3paboTaHHAas
Amucrepom Kokb6epHom m ommcanHasi Ctusom @pumanom u HaTtom
[Ipaiicom B ux 3amMmeuaTenbHOV KHure Growing Object Oriented
Software with Tests.

. DCIQ, npemyioxkeHHass  Ikeiimcom KoruimeHom wu Tprorse
PeeHckayrom.

. BCE@, npenyiokeHHast ViBapom SIko6coHom B kuure Object Oriented
Software Engineering: A UseCase Driven Approach.



HecMmoTpsl Ha pasanuusi B JETaNSIX, BCe 3TU apXUTEKTYyPbl OUE€Hb
noxoxku. OHM Bce IpecjieAyioT OOHY Lieb — pasmeneHue 3amau. OHU
BCE IOCTUTAIOT 3TOM 1Ie/IM ITyTeM JeJIeHNsI [TPOrPaMMHOI0 06ecIieueHus
Ha ypoBHU. Kaskmast MmeeT XOTsI Obl OAMH YPOBEHD IIJIST OM3HEC-TIPaBUII
" elle OAVH JIJIS T10JIb30BaTe/IbCKOIO ¥ CMCTEMHOI'O MHTep(deiicoB.

Kaskmast M3 9TUX apXUTEKTypP CIIOCOOCTBYET CO3IAHMIO CHUCTEM,
00JIaJaI0IIMX CIEAYIONIMMM XapaKTePUCTUKAMM

» Hesasucumocms om ¢ppeiimeopkos. ApPXUTEKTypa He 3aBUCUT OT
HaJIMIMS KaKOM-IMO0 0MOaMOTeKM. DTO IMO3BOJISIET pacCMaTpUBaTh
dpeiiMBOpKM KaK MHCTPYMEHTBHI, BMECTO TOTO UTOOBI CTapaThCs
BTUCHYTb CMCTEMY B X PAMKI.

e IIpocmoma mecmuposaHus. BusHec-TIpaBuia MOKHO TECTUPOBATH O€3
II0JIb30BaTeJIbCKOTO MHTepdeiica, 6a3bl MTAaHHBIX, Beb-cepBepa U
JIOOBIX APYTUX BHEIIHUX 3JIEMEHTOB.

. Hesasucumocmo om noJ1b308aMeNbCK020 unmepaeiica.
[Tonb3oBaTenbCckuii MHTEepPEic MOXKHO JIETKO W3MEHSTb, He
3aTparuBasi OCTaJbHYIO cucTemMy. Hampumep, Be6-uHTEpdEiic MOKHO
3aMEeHNTh KOHCOJIbHBIM MHTepdeiicoM, He M3MeHssI OM3HeC-ITpaBuI.

e Hesasucumocms om 6a3wvl daHHbuiX. Bl MoxkeTe riomeHsTb Oracle man
SQL Server Ha Mongo, BigTable, CouchDB unu utro-to emie. busHec-
IIpaBuJjia He MPUBSI3aHbl K 6ase TaHHbIX.

e Hezasucumocms om n1100biX 8HEWHUX azeHmogd. Baru 6M3H€C-HpaBI/IHa

HIYEro He 3HAIOT 00 MHTepdeiicax, BeAyIIX BO BHEITHUI MUP.

IOuarpamma Ha puc. 22.1 — 3TO MOIbBITKA OOBEAVMHUTH BCE 3TU
apPXUTEKTYPbI B OOHY IPAKTUUYECKU OCYIIEeCTBUMYIO U EI0.



Uncrtas apxutektypa
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Puc. 22.1. Yucraa apxutekTypa

MpaBuno 3aBucumocTen

KoHIleHTpMUecKkue Kpyrm Ha puc. 22.1 npencTasisilOT pasHble YPOBHU
IIpOrpaMMHOI0 obOecrneueHusi. Yem Ommke K ILIEHTPY, TEM BbIIIe
ypOBeHb. BHemHMe KpyrM — 3TO MeXaHM3Mbl. BHyTpeHHUe —
TTOJIUTUKMN.

[JIaBHBIM MpPaBMJIOM, MPUBOISIIMM 3Ty apXUTEKTypy B JeiCTBUE,
siByIsieTCS npasuno 3asucumocmeti (Dependency Rule):

3a8UCUMOCMU 8 UCXOOHOM KoOe 00J/Hbl ObiMb HANPAs/ieHbl 8HYMps, 8

CMOPOHY 8bICOKOYPOBHEBBIX NOJUMUK.

H1uTO BO BHYTpeHHEM Kpyre HMYero He 3HaeT O BHEIIHUX Kpyrax.
Hampumep, MmeHa, OOBSIBIEHHbIE BO BHEIIHUX KPyraxX, HE TOJIKHbI
YIIOMMHATbCSl B KoAe, HaxoAsIileMcsl BO BHYTpeHHUX Kpyrax. Cropga
OTHOCATCS (PYHKIMM, KIACChl, IIepeMeHHble U Jio0Oble Jpyrue



VMMEHOBAaHHbI€ 3JIEMEHTLbI ITPOI'PAaMMBI.

TouHo Tak Xe QopMaTbl [OAaHHBIX, OOBSIBIEHHbIE BO BHEIIHUX
Kpyrax, He JIOJIKHBI MCIIOJIb30BAaThCS BO BHYTPEHHUX, OCOOEHHO eC/u
3TU (popMaThbl TeHepUPYIOTCSI (peiMBOPKOM BO BHeIIIHEM KpyTre. HUUTo
BO BHEIIIHEM KpyTe He JI0/KHO BJIUSTh Ha BHYTPeHHME KPYIH.

CywHocTH

CyIIHOCTM 3aK/Ii4aloT B cebe KpuUTuUuecKue OM3HeC-TIpaBuia YPOBHSI
npenrnpusatusi. CyIIHOCTh MOXeT ObITh OOBEKTOM C METOHaMM WU
HabOpOM CTPYKTYp AaHHBIX M GyHKLMI. CaMa opraHmu3alys He BaXkKHa,
ec/iM  CyIIHOCTM  OOCTYHHbI  OJS  UCIIOJb30BaHMUSI  PasHbIMU
MIPUIOKEHUSIMM Ha TIPeapUsITUNA.

Ecau BbI IIUIIIETE TOJABKO OTHO MPWIOKEHNE U He IS IPeapUsI TS,
S5TU CYIIHOCTM CTaHOBSITCSI OM3HeC-0O0beKkTaMM IpuiaoxkeHus. OHU
MHKAIICYJIUPYIOT HamuboJjiee 0OIMMe M BBICOKOYPOBHEBbIE IpaBmia. Mx
M3MeHeHN)e MAaJIOBEPOSITHO TIIOA BIMSHMEM BHEIIHUX W3MEHEHMIA.
Hampumep, TpyoIHO MpeCcTaBUTh, YTO 3TU OOBEKTHI M3MEHSITCS MU3-3a
M3MEHEeHMSI CTPYKTYpbl HABUTaAllMM WAM 0€30MaCHOCTM CTPAHMIIbI.
Hukakue mMsmeHeHUsI B paboTe J1000r0 KOHKPETHOTO MPUJIOKEHUSI He
IOJIKHBI BIMSITh HA YPOBEHD CYLIHOCTEIA.

BapuaHTbl Mcnonb3oBaHus

[IporpaMMHOe obOeclieueHre Ha YpPOBHE BapMaHTOB MCIIOJb30BaHMS
CONEepPKUT OM3HeC-TIpaBujIa, xapakmepHole 01 npunoxeHus. OHO
VMHKAIICYJIMPYET U peajyn3yeT BCe BapMAHThI UCIOJIb30BAHMUS CUCTEMBI.
BapuaHThI UCIIOIb30BAaHMSI OPTaHMU3YIOT ITOTOK JAHHBIX B CYHUIHOCTU U
U3 HUX U TPEeOYIOT OT 3TUX CYIIHOCTEN MCIIOAb30BaTh UX KPUTHUUECKIE
Ou3Hec-ImpaBuia OISl AOCTVKEHMS CBOMX LIeJIei.

3MeHeHMSI BHYTPY 3TOI'O YPOBHS HE TOJIKHBI BIMSTDH Ha CYIIHOCTH.
AHAJIOTMYHO M3MEHEHMsS BO BHEIIHMX YpPOBHSX, Halpumep B 0Oase
OaHHbBIX, I10JIb30BATEJIbCKOM MHTepdelice uaM B JIOOOM M3 OOIIMX
(peliMBOPKOB, He IOJ/DKHBI BJMSATH Ha 3TOT YpOBEHb. YPOBEHb



BAapMaHTOB UCITIOJIb30BaHMS M30JIMPOBAH OT TAKMNX HpO6JI€M.

Ho m3MeHeHMsI B paboTe IPWIOKEHUST 0e3yCJIOBHO ITOBAMSIIOT Ha
BapMaHTbl MCIIOJb30BAHUS M, COOTBETCTBEHHO, Ha IIpOrpaMMHOE
obecrieueHne, HaxOmsIleecss Ha 3TOM ypoBHe. V3MeHeHMe meTaeil
BapMaHTOB MCIIOJIb30BAHUS OINpeie/IeHHO 3aTPOHEeT HEKOTOPbIN KO Ha
3TOM YpOBHe.

Apantepbl uHTepdeicos

[IporpaMMHOe obecreueHye Ha YPOBHE afaliTepoB MHTepPEicOB — 3TO
Habop agamnTepoB, MpeobOpasylolux maHHble U3 (Qopmara, Hambosee
yIOOHOTO I BapMaHTOB MCIIOJAb30BAaHMS M CYIIHOCTel, B ¢opMar,
Hanbojiee ymOOHBIN OjI1 HEKOTOPBIX BHEIIHMX ar€HTOB, TaKMX Kak 6asa
OAHHBIX WM BeO-uHTepdeiic. VIMEHHO Ha 3TOM YPOBHE IEIUKOM
HaxoauTcsa apxuTektypa MVC rpaduueckoro mojab30BaTeIbCKOTO
uHTepdeiica. [Ipe3eHTATOPHBI, IPEACTABIEHNUSI M KOHTPOJJIEPHI — BCE
MIpUHAAJIeKaT YPOBHIO amanTepoB MHTepdeiicoB. Momenu — dYacTo
JIUIIb CTPYKTYPbI JAHHBIX, KOTOpbIE MEepemaloTcs M3 KOHTPOJIEPOB B
BapMaHThl MCIOJb30BaHMSI U 3aTeM OOpaTHO U3 BapMaHTOB
MICITOJIb30BAaHMS B IIPE3EHTATOPBI U IIPEeACTaBICHNS.

AHAJIOTMYHO HA 3TOM YPOBHE IIPeoOpasyioTcsl JaHHbIe u3 ¢opmara,
Hanbojiee yoIOOHOTO [JisI BapMaHTOB MCIIOJb30BAHMS U CYIIHOCTEN, B
dbopmat, Hanbosiee ymOOHBI ST MHPPACTPYKTYPhl XpaHEHUS TAHHbBIX
(Harpumep, 6asbl JAaHHBIX). HMKakoi Ko, HAXONSIIMIACS B OPYTUX
BHYTPEHHMX Kpyrax, He IOJ/DKeH HuJero 3HaTh O 6ase JaHHbIX. Ecin
oaHHbIe XpaHSTCS B 6ase maHHbIX SQL, Torma Bech KOp Ha si3bike SQL
IOJDKEH HAaXOOUThCS MMEHHO Ha 3TOM YPOBHe, TOUHee, B 3JieMeHTax
5TOr'0 YPOBHSI, CBSI3aHHBIX C 6a3071 JaHHBIX.

Taxke B 3TOM YpOBHE HaXOISTCS JI0Oble Ipyrue aganTepbl,
HeoOXomuMble IJjis IIpeobpa3oBaHMs JAHHBIX U3 BHeIIHero dopmara,
HaIrpyMep TOJYYeHHBbIX OT BHEIIHEl CJIyXObl, BO BHYTPEHHMUIA,
MCIIOJIb3YeMbIii BapMaHTaMM MCII0JIb30BaHMS U CYIITHOCTSIMUA.



®peitMBOpPKU U ApaiBepbI

CaMblii BHEIIHMIA YpOBEHb Mojaeau Ha puc. 22.1 0oObIYHO COCTOUT U3
dpeiiMBOPKOB ¥ MHCTPYMEHTOB, TaKMX Kak 0a3a JaHHBIX U BeO-
dbpeiimBopk. Kak mpaBwio, [Jisi 3TOro ypoBHS TpeOyeTcsl IucaTh He
OueHb MHOTO KOJIa, ¥ 0ObIYHO 3TOT KO/ UTPAeT PoJib CBSI3YIOIIEro 3BeHa
CO CJIeAYIOIIUM BHYTPEHHUM KPYTOM.

Ha ypoBHe (peliMBOPKOB U ApaiiBepoB COCpedOTOUYEHbI BCe IeTal.
Be6-uHTEepdeiic — 310 metanb. ba3a JaHHBIX — 3TO AeTajlb. Bce 9TO MbI
XpaHMM BO BHEIIHEM Kpyre, Iie OHM He CMOTYT MPUUMHUTH OOJIbIIOTO
Bpeza.

Tonbka uetbipe Kpyra?

Kpyru Ha puc. 22.1 n1uirb cxeMaTUUecKy M300pakaloT OCHOBHYIO UIEI0:
MHOIA BaM MOXeET TIIOHAZOOMUThCS OoJbllle YeThIpeX KpPYTOoB.
@aKTMYeCKyM HeT HMKAKOro MNpaBuiia, YTBEPKIAKIIEro, 4YTO KPYTrOB
OO/DKHO OBbITh MMEHHO deTbipe. Ho Bcerma [meiicTByeT IIpPaBMIIO
3aBMCUMOCTE. 3aBUCMMOCTY B MCXOJHOM KOI€e BCErja MOJIKHbI ObITh
HaIllpaBJ/ieHbl BHYTPb. [I0 Mepe OBVKeHMSI BHYTPbh YPOBEHb a0OCTPaKIMU
U TIOJUTUK yBenuuuBaeTcsi. CaMblii BHEIIHMII KpPYr BK/IKOYAeT
HM3KOYPOBHEBbIE KOHKpeTHbIe meTaau. Ilo mepe mnpubOIKEeHUS K
IIEHTPY MporpaMMHOe obeclieueHue CTaHOBUTCSI Bce  Ooiee
aGCTpaKTHBIM M MHKAIICyJIMpyeT Bce 0ojiee BBICOKOYPOBHEBbIE
noauTuku. CaMblii BHYTPEHHMUIT KPYT SIBJSETCS CAMbIM 000OIIeHHBIM U
HaXOAUTCS Ha CAaMOM BbICOKOM YPOBHE.

MNepeceueHue rpaHunL,

CripaBa BHM3Y Ha puc. 22.1 IpuUBOOUTCS IpUMEpP IepeceyeHms: rpaHul]
KpyroB. Ha Hem wu300pakeHbl KOHTPOJJIEPBI U IIPE3eHTaTOPbI,
B3aMMOJEeCTBYOIMEe C BapUaHTAMU UCIIOJIb30BaHMUS Ha Cledylollem
ypoBHe. O6paTuTe BHMMaHMe Ha IOTOK YIpaBeHMs: OH HAUMHAETCS B
KOHTpOJIJIEpe, TIPOXOOUT  Yepe3  BapuMaHT  WCIOJb30BAaHUS U
3aBepuiaeTcs B Ipe3eHTaTtope. OTMeTbTe TakXke, KaK HallpaBJIE€HbI



3aBUCMMOCTM B MCXOOJHOM KOI€: KaXOdasd YKa3blBa€T BHYTPb, Ha
BapMaHThbI UCITIOJIb30BaHMSI.

O6GbIYHO MbI paspelaeM 3TO Kaxyllleecs IPOTUBOpeYye C
MCIIOJIb30BaHMEM MpUHIMIIA MHBepcum 3aBucumocTteit (Dependency
Inversion Principle). B Takux si3bikax, Kak Java, HalipMmep, Mbl MOKEM
orpenensiTb MHTep@eichl M MCIOAb30BaTh MeXaHM3M HacjaemoBaHMS,
yTOObl HamIpaBjeHMe 3aBUCUMOCTEI B MCXOOHOM Kojae ObLIo
IIPOTUBOMOJIOKHO HAITpaBJIeHMIO IIOTOKA YIIpaBJIeHMSI Ha TpaHMUIAX
CripaBa.

HomycTM, UTO BapMaHT MCIOJb30BaHUS [OJ/KEH BbI3BATb
rpe3eHTaTopa. Takoil BBISOB HEJb3$l BBINOJHUTL HEIIOCPEICTBEHHO,
[IOTOMY UTO WMHaye HapYIIUTCS IIPaBWIO 3aBUCUMOCTEN: HUKaAKUE
IMeHa, OObsIBJIEHHbIe BO BHEIIHMX KPYyrax, He HOJDKHbI YIIOMMHATBCS
BO BHYTpeHHMX. [lo53TOMY BapMaHT MCIOJb30BaHUS OOJ/IKEH BbI3BATh
uHTepdeiic (Ha puc. 22.1 momnucaH Kak «[lopT BbIBOZa BapuaHTa
MCII0/Ib30BaHMSI»), 00BSIBJIEHHBIN BO BHYTPEHHEM KpyTe, a IIPe3eHTaTop
BO BHeIIIHEM Kpyre NOJDKEH peain30BaTh ero.

ToT ke IpueM MCIOJb3YyeTCsS [JIsI BCeX IlepeceyeHuit rpaHull B
apxuTekType. Mbl MCHOAb3yeM IIPEMMYIIECTBO OMHAMUYECKOTO
nojauMopdu3mMa, 4YToo6bl 0OpPaTUTh 3aBUCUMMOCTM B MCXOJHOM KOIe B
HallpaBjeHUM, TIPOTUBOIOIOKHOM IIOTOKY yIIpaBjeHUs], ¥ TeM CaMbIM
COOJIIOCTM TIPaBUJIO 3aBMUCUMMOCTEN IMpyM JI000M HampaBJeHUM ITI0TOKa
yIIpaBeHMUsI.

Kakue paHHble nepecekarwT rpaHuULbi

OOBIYHO Yepe3 TrpaHMIbl OaHHbIE IIepefaroTCs B BUAE IIPOCTHIX
CTPYKTYp. IIpy skeJjaHuM MOXKHO MCII0/Ib30BaTh IIPOCTENININE CTPYKTYPhI
iy o006beKkThl Nepenaun naHHbIx (Data Transfer Objects; DTO). [laHHbIe
MOKHO Takke IlepeaBaTh B BbI30BbI (DYHKIIMI1 Uepe3 apryMeHThI. Vnn
VIIaKOBBIBATh MX B aCCOLIMATMBHBIE MAacCUBBI MM OOBEKTHI. BaskHO,
yTOOBI Uepe3 TpaHMIbI IIepemaBaJiiCh IIPOCThIe, W30JMPOBAHHbBIE
CTPYKTYpbl OaHHbIX. He HY)XHO XWUTPUTb U IIepenaBaTh OOBEKTHI
CYLIHOCTe MIM 3ammMcu M3 6asbl JaHHbIX. CTPYKTYpbl MAHHBIX He



IOJIKHBI HapyIIaTh MIPaBUJI0 3aBUCUMMOCTEA.

Hanpumep, MHorue (peiiMBOPKM OJjis pabOThI ¢ 6a3amMy JAHHBIX
BO3Bpalllal0T OTBEThI Ha 3ampochl B ymoObHOM (opmare. VX MOKHO
Ha3BaTb «IIpeAcTaBjieHueM 3anucei». Takue mpencTtaBjaeHMs] 3aImcen
He [OJ/DKHBI IMepefaBaTbCs 4yepe3 IpaHuUllbl BHYTPb. JTO HapyllaeT
MPaBUI0 3aBUCUMOCTEN, MOTOMY YTO 3acCTaBjseT BHYTPEHHUI KpPYT
3HATh YTO-TO O BHEIIIHEM KpyTe.

Wrak, mpu mnepemave dYepe3 TIpaHMIy HTaHHbIe BCerga IOJIKHbI
MIpUHUMATh GopMy, HamboIee yI0OHYIO 111 BHYyTPEHHEro Kpyra.

TUNUYHDBIK CLueHapui

IuarpamMma Ha puc. 22.2 MOKa3blBaeT TUIIMYHBIN CIleHApUil pabOThbI
BeO-cucTeMbl Ha Java, MCHOIb3yIolleli 0a3y maHHBIX. Beb-cepsep
IIPMHMMAaeT MCXOJHble [TaHHbIE OT TMOJb30BaTeNsI U TMepenaeT UuX
KOHTpoJiiepy Controller B JieBOM BepXHEM

<DS>

Input Data

——<I>—
Input

Controller Boundary

Use Case
Interactor

Entities

——<I>—
Output
Boundary

Presenter >

<DS5>

Output Data

<DS>
View Model

e ————m" T
Data Access

Interface
A

View Data Access ———| Database




Puc. 22.2. TunuuHbii cueHapuii paboTbl Be6-cucTeMbl Ha Java, ncnonb3yrowern 6asy AaHHbIX

yriy. KoHTpoJsiiep yIrakoBbIBaeT HaHHbIE B IIPOCTON Java-oObeKT
InputData u nepenaet ero uepe3 uHtepdeiic InputBoundary kinaccy
UseCaselInteractor. Knacc UseCaseInteractor uHTepnpeTupyer
OaHHbIEe U MCIIOJb3yeT UX [JI YIpaBleHUs OEeMCTBUSIMU CYILIHOCTEN
Entities. OH TakKe mepeHOCUT JaHHBIe 13 06a3bl JaHHbIX Database B
MaMsTh CYILIHOCTeIA Entities yepes muHTepdeiic
DataAccessInterface. Ilo 3aBepmenun UseCaseInteractor
3ab6MpaeT maHHble U3 CYIIHOCTel Entities u KOHCTpyupyeT M3 HUX
opyroii  mpocTtoil  Java-oobekT OutputData. 3arem  00BEKT
OutputData mnepemaercsi 4epe3 uHTepdeiic OutputBoundary
rpe3seHTaTtopy Presenter.

[Ipe3enTaTop Presenter mepeynakoBbIBaeT OaHHbIe U3 OOBEKTA
OutputData B o6bekrT ViewModel, emie oguH mpocToii Java-oObeKT,
comep>kalliMii B OCHOBHOM CTPOKM U  (Jaru, MUCI0Jb3yeMble
npencraBiaeHnem View i oToOpakeHus — gaHHBIX.  OOBEKT
OutputData mor 6bI comepskaTh 00bekThl THIIA Date, HO Presenter
npeobpasyeT ux B mpoiiecce hopmupoBauus ViewModel B CTpoOKOBbIe
3HAQUeHMsI, IIPUTOAHbIe JIT oToOpaxkeHMss. To ke Mpom3OoiAeT C
obbekTaMu Tuma Currency u JIIOOBIMM APYrMMM OM3HEC-TAHHBIMU.
MimeHa KHOIOK Button M myHKTOB MeHI0O Menultem momelarTCs B
ViewModel BmecTe ¢ ¢paramu, COOOIIAIOIIMMM IpeacTaBIeHnio View,
c1egyeT U OTOOpa3sUTh 3TU KHOMNKM UM IYHKThI MEHIO B HEaKTUMBHOM
COCTOSTHUMN.

B pesyabTaTe mnpencTtaBieHUI0 View MpaKTUYECKM HUYEro He
IIPUXOOUTCS [enaThb, KpoMe Kak IepeHecTu OaHHble u3 ViewModel B
HTML-cTpauuny.

OOpaTuTe BHMMAaHMe Ha HaIlpaBjIeHMs 3aBUCUMMOCTei. Bce oHu
repecekarwT JIMHUM TPpaHWUL], TOJBKO B HAMpaBJIeHUM BHYTPb, CIEeIys
TIpaBUIy 3aBUCUMOCTEIA.

3aknyeHue



CnemoBaHMe 3TUM MPOCTBIM IIpaBWIaM He TpebyeT 60JbIINX YCUIUI U
IIOMOXEeT COXpPaHMUTb MOVIIEBHBbIN TOKOW B Oyayiiem. Pa3menus
IporpaMMHOe obecrieueHre Ha YpPOBHM U COOMIOmast IpaBUIIO
3aBMCUMMOCTEH, BBl  CO3JAAUTE  CUCTEMY, KOTOpPYIO  JIET'KO
IPOTECTUPOBATh — CO BCEMM  BBITEKAIOIIMMM U3  3TOrO
npeumyinectBamu. Korga Kakoi-mbo M3 BHEIIHUX 3JIEMEHTOB
CUCTEeMBI, HaTpumMep 6a3a JaHHBIX WiIM BeO6-(QpeiiMBOPK, YCTapEeeT, BbI
CMOKeTe 6e3 BCSIKOV CyeThbl 3aMEHUTD €r0.

45 Data-Context-Interaction — maHHbIe, KOHTEKCT, B3auMogeiicTBue. — IIpumeu. nep.

46 Boundary-Control-Entity — rpanuiia, ynpasjieHue, CylHOCTb. — IIpumey. nep.



23. Npe3eHTaTOpbl U CKPOMHbIE 06BEKTDI

B rnaBe 22 MbI II03HAKOMWINCH C TIOHSITMEM IIpe3eHTaTopa
(presenter). IIpe3eHTaTOpbl SB/ISIIOTCS Pa3HOBUIHOCTHIO IIA0JIOHA
npoekTupoBaHust «CkpomHslii 00sekm» (Humble Object), momoraroiiero
BBISIBJISITh U 3alUINATh apXUTEKTypHbIe TpaHullbl. DaKTUUECKM YMCTasT
apxXMUTEeKTypa B TMpenbIAylleii IjaBe IIOJHA peanu3alusiMy I1abjaoHa



«CKpOMHbIll 00BEKM».

LIa6noH «CKpOMHbBIN 06bEKT»

[[la6moH mpoekTupoBauus «CKPOMHBI 06beKrT» L IIepBOHAYaIbHO

Mpeajiarajics sl MCIOJAb30BaHMS B MOIYJbHOM TeCTUMPOBAHMM Kak
CII0Cc00 OT[e/ieHMsT TIOBeJleHMs, JIeTKO MOAAAa0Ierocss TeCTUpPOBaHUIO,
OT IOBeJleHNs, C TPYJOM MOIJAIOIIErocss TeCTUMpOBaHUIO. oess oueHb
MPOCTA: pa3fe/uTh MOBeAeHNe Ha IBa MOy win kiuacca. OauH u3
MOJyJiei, KOTOPbI1 Ha3bIBAETCS «CKPOMHBIM», COIEPKUT BCE, YTO C
TPYAOM MOALAeTCsl TeCTUPOBAHMIO, B BUJE, YIIPOILIEHHOM [I0 Ipefea.
BTopoit — Bce, 4TO ObLJIO BHIOPOIIEHO M3 «CKPOMHOTO» MOJTYJIS.

Hanpumep, rpadudeckue IoJib30BaTeabCKue MHTePGhEChl CI0KHbI
IOJis MOOYJbHOTO TECTUPOBAHMUS, MMOTOMY UTO TPYAHO IMCATh TECTHI,
KOTOpble MOTYT BUAETb M300paskeHMe Ha 3KpaHe U IIPOBEPSTh
MIPUCYTCTBUE COOTBETCTBYIOLIMUX 37IeMEHTOB. OpHako B
OeCTBUTENbHOCTY OOJblllasi 4YacTb IIOBeIEeHMSI II0Jb30BaTe/IbCKOTO
nHTepdeiica Jierko TecTupyertcsl. Mcrmonb3ys 1ma6moH «CKPOMHBIA
00beKT», MOXXHO pa3fme/juTh ABa BHUIA IIOBeIeHMS Ha OBa pa3HbIX
Kjacca, KoTopble Ha3biBalOT IIpe3eHtaTtopom  (Presenter) mu
ITpencraBnenuem (View).

Mpe3eHTaTopbl U NpeacTaBAEHUS

[IpencraBienne (View) — 3TO «CKPOMHBI» OOBEKT, CJIOKHBIA IS
TecTupoBaHusi. Kog B 3ToM 00BeKkTe yIpoinaercss no Ipedena. OH
MIPOCTO IEepPeHOCUT OaHHble B rpaduyecKuii MHTepdeiic, HUKAK He
06pabaThIBasI X.

[Ipe3enTaTop (Presenter) — 3TO JIeTKO TeCTUPYeMbIii 00beKT. Ero
3aa4ya — MOJYYUTD JAHHbIE OT IIPUIOKEHMS U IIPeobpa3oBaTh UX Tak,
uytoOb! IlpencraBienue (View) MOIJIO ITPOCTO IepeMeCTUTb UX Ha
sKpaH. Hampumep, eciiu MpuaokKeHMIO IoTpebyeTcss 0ToOpa3suUTh IaTy B
HEKOTOPOM I10jie, OHO AOJDKHO IepenaTh [Ipe3eHTaTopy oobekT Date.



[Ipe3eHTaTop 3aTeM [OO/DKEH TIIpeoOpa3oBaTh HaTy B CTPOKY U
IIOMECTUTb €€ B MPOCTYI0 CTPYKTYPY HAHHBIX, KOTOPYIO HAa3bIBAIOT
Mogenbio npenctaBiaenns (View Model), roe IIpencraBieHuie CMOKET
HalTHU ee.

Ecay mpuiokeHMIo ITOTpedbyeTcss 0TOOpa3suUTh Ha SKpaHe JeHEeKHYIO
CYyMMy, OHO MOXeT mnepenatb IIpeseHTaropy o06bekT Currency.
[IpeseHTaTOp IO/DKEH IIpeoOpa3oBaTh 3TOT OOBEKT B CTPOKOBOE
TIpeICTaB/IeHN e JeCITUIHOIO UMC/Ia C COOTBETCTBYIOUIMM KOJIMUYECTBOM
OeCSITUYHBIX 3HAKOB M 3HAKOM BaJIIOThl M MOMECTUTH IOJIYYEHHYIO
CTPOKY B Mogenb mpenctaBiaeHus. Eciu orpuiiaTe/nbHble CYMMBI
OOJDKHBI  OTOOpaskaTbCsd KpacHbIM IIBETOM, Torma B Mogenn
IIpeICTaB/IEHNSI JOJIKEeH YCTaHABIMBAThCS COOTBETCTBYIONIMIA (har.

Kaykasi KHOIIKA Ha 9KpaHe MMeeT UMS. DTO UMS SIBJISIeTCSI CTPOKOM B
Mopenu mnpepncrasieHus, rnomMemiaemon tyma I[IpeseHtaTropom. Ecian
KHONKA [JO/DKHA OTOOpakaThCs KakK HeaKTuBHasi, IIpeseHTaTop
YCTAaHOBUT  COOTBETCTBYIOIIMIA  Jjioruueckuit ¢uar B  Mogenn
rpencrasieHns. FIMs KaXoro MyHKTa MEHIO IpeACTaB/IeHO CTPOKO B
Mopenu tnipencrasieHus, nmomMeiiaemon tyaa [Ipesenraropom. imeHa
BCeX PaAMOKHOIOK, (JIaXKKOB ¥ TEKCTOBBIX IOJIel ¥ COOTBETCTBYIOIIUX
gormueckux naroB ycraHaBauBaioTcsl IIpeseHTaTopom B Mogenn
npencTaBiaeHnust. TaGauIbl yKces, KOTOpble JOJKHBI OTOOpakaThbCsl Ha
JKpaHe, IIpeodpasyIoTCs IIpeseHTaTopomMm B TaOIUIIBI
dGopmaTHpoBaHHbBIX CTPOK B Mojieiu IpeicTaB/JIeHs].

Bce, uTO oTOOpaskaeTcs Ha 9KpPaHe ¥ UeM TaK MM MHave yIIpaBJseT
NIpUIOXKeHMe, TIPeacTaBieH0 B Mojenu mpencTaBaeHUs] CTPOKOM, MUIu
JIOTMYECKMM 3HaueHMeM, MM IJIEMEeHTOM MepeducieHusi. Ha mosio
[IpencTaBiieHMsT OCTAeTCS TOJIBKO IIepeHeCcTH [JaHHble U3 Mopgenn
npeAcTaBieHnust Ha 9kpaH. To ecTh IIpeacraBieHne UrpaeT CKPOMHYIO
pOJIb.

TecTupoBaHMe U apXUTEKTYpa

HaBHO U3BeCTHO, YTO IIPOCTOTAa TECTUPOBAHNMSA ABJIACTCA XaPpaKTE€PHbIM



MIPU3HAKOM XOpoluei apxuTeKTyphl. 1labson «CkpomHbiii 00Bekm» —
XOpOWni TpUMep, IIOTOMY UTO pas3fejl MeXOy JIeTKO U TSXKelo
TeCTUPYEMBIMM YaCTSIMM YaCTO COBIIALAET C apPXUTEKTYPHLIMU
rpanuuamu. Pasgen mexny IlpeseHtatopamu u IlpencraBieHUsIMU —
OJHa U3 TaKUX I'PAHULL, HO CYLLLeCTBYeT MHOI'O APYIUX.

LLno3bl K 6a3aM AaHHbIX
MG)K,I[Y Cpe,H,CTBaMI/I YHpaBI[eHI/IH B BapI/IaHTaX VCIIOJIB3OBAHUA U

6a3zaMy JAHHBIX HAXOMSITCS IIJII03bI K 6a3zam naHHblxﬁ. OTU IITIO3bI
SIBJISIIOTCSL OAMMOPMHBIMM MHTepdeiicamy, CcoaepsKallMMy MeTOIbl
IJIST K&KOOM oIlepanuy CO30aHMS, UTEeHUS, MU3MEHEHMSI U yOaJleHus,
KOTOpbIe MPUJIOKEHME MOXKET BBITIOJHUTDL B 06a3e maHHbIX. Hampumep,
ecay TMPUIOKEHUIO MOKET IIOHAaZoOMUTbCS Yy3HATh QaMuinu Bcex
10JIb30BarTesel, paboraBmmx Buepa, B uHTepdeiice UserGateway
IOJDKEH MMETbCS MeTO[, C VMeHeM
getLastNamesOfUsersWhoLoggedInAfter, npuHMMAaKOIINL 0OBEKT
Date u Bo3Bpalaomui cuucok pamMuanii.

Kak BbI IIOMHUTE, MbI IIOJIHOCTHIO OTBEpPraeM BO3MOKHOCTb
NosiBjIeHMs. Koga Ha SQL Ha ypoBHe BapMaHTOB MCIIOJIb30BAaHUS; [IJIS
3TOTO VCITOIb3YIOTCS MHTEP(EChl IUTI030B, MMEIOIIMe OIpeIeIeHHbIe
MEeTO/IbI. DT MUTIO3bI PeaM3yI0TCs KjlaccaMy Ha YpPOBHE 0a3bl TaHHbIX.
Takue peanusaiuy SIBJSIOTCSI «CKPOMHBIMM 00beKTamMu». OHU IPOCTO
1Ccnonb3yioT Kona SQL mim m060it apyroit mHTepdeiic mocTymna K 6ase
OAHHBIX [JI W3BJEUYEeHMsS [JaHHBIX, HEOOXOAMMBIX KaKIOMY W3
MeTOHmoB. MexaHM3MbI VIIpaBjIe€HMS B BapuaHTaX MCIIOJb30BaHMS,
HaIIpOTUB, HEe SBJISIIOTCS <«CKPOMHBIMM», IOTOMY UTO 3aK/IIOYaIOT
Ou3Hec-ImpaBuia, XapakKTepHble IJIs IpuIokeHus. [laxke MpyU TOM, 4TO
OHM He SBJISIOTCI «CKPOMHBIMMI», CpEeICTBA YIPaBJIeHMUs JIeTKO
MOAJAI0OTCSI TeCTMPOBAHMIO, IIOTOMY UTO IIJIO3bI MOXHO 3aMEHUTh
COOTBETCTBYIOLIMMM 3aTTyIIKAMINA.



MNpeo6pasoBaTtenu paHHbIX

BepHeMcs K Teme 60a3 gaHHbIX. Ha KakoM ypOBHe, I10 BallleMy MHEHMIO,
IOJIKHBI HaxoauTbhest ppeitmBopky ORM, Takue Kak Hibernate?

Bo-mepBbIX, maBaiiTe KOe-uTO IIPOSICHMM: HeT TaKOi IITYKM, KakK
MHCTPYMEHT OOBEKTHO-peSIHMOHHOTO  IipeobpasoBanust  (Object
Relational Mapper; ORM), moTOMy UYTO OOBEKTbl He SBJISIIOTCS
CTPYKTypaMy [OAHHBIX, [0 KpalHeil Mepe C TOYKU 3peHUus
nojib3oBaTeis. Ilob30BaTe/M 00beKTa He BUISAT HAHHBIX, IIOTOMY UTO
BCe OHM XPaHSITCS B IPMBATHBIX MOJsIX. Ilosb3oBaTe/n BUIST TOJIbKO
001IeOCTyIIHbIe MeTOIbl 00bekTa. TO eCcTh € TOUYKM 3pEeHUS
T10JIb30BaTejIsI 00bEKT — 3TO HAOOp oIepaluii.

CTpyKTypa JaHHBIX, HAIIPOTUB, — HAOOP OOILIETOCTYIIHBIX JaHHBIX,
He ob6nagalolmux IIoApasyMeBaeMbIM  IIOoBedeHueM. Ha3BaHue
«IIpeobpa3oBaTeM MAHHBIX» JIydllle IIOAXOOUT IS MHCTPYMEHTOB
ORM, MOTOMY YTO OHM 3arpyskaioT JaHHbIE U3 PeJISIMOHHBIX TaOJNUIL B

CTPYKTYPBI.

I'me moO/KHBI HaxomuTbCcsl Takue cuctembl ORM? KoHeuyHO, Ha
ypoBHe 06asbl [OAHHBIX. B meiicTBUTENbHOCTM WMHCTPyMeHThl ORM
IPeACTaBJ/SIIOT ellle OAHY Pa3sHOBUAHOCTh TIpaHUIbl «CKPOMHBIN
00BeKT» MeXOy MHTepdeiicamMmy 1IIi03a ¥ 62307 TaHHBIX.

Cny6bl

A 4TO MOKHO CKa3aThb 0 Cayk6ax? Eciu mpuioskeHne B3aMMOAEiCTBYET
CO CTY>K0aMM MJIM peanusyeT CBOW HAOGOp CIy:KO, MOKHO JIM B 9TOM
oIyyae TPUMEHUTh IIa0JI0H «CKpoMHbIl 00sekm» IS CO3OaHUS
TPaHUIIbI, OTAESIONIel CIyKO0y?

KoHeuHo! IIpunoxkeHue HDO/KHO 3arpykaTb OaHHbIE B IIPOCThIE
CTPYKTYpPbl U IlepenaBaTh 3TU CTPYKTYPbl Uepe3 TPaHUILy MOMIYJ/ISIM,
KOTOpbIe IIPeobpasyioT JaHHbIE M MTOChLIAIOT UX BHEIIHUM Caysk6am. C
Opyroii CTOPOHBI, B TOUYKe BBOJA CAylIaTelb CIYKObI [TOJIKEH
IIPUMHMMATD JaHHbIe uepe3 uHTepdeic CayskObl, IIPeodpa3oBbIBATh UX B
IIPOCTbIE CTPYKTYPbl MOaHHBIX, MPUTOAHBbIE [JISI MCIO/Jb30BaHUS B



TIPUIOXKEHNH, U 3aTEM MepeIaBaTh UX Uepes rpaHuIly CITyKObI.

3aknyeHue

[TpakTMyeCckr Ha KaXKOON apXUTEKTYPHOI TIpaHMUIle MOXHO HaUTU
BO3MOXXHOCTb MIPUMEHUTD 11a6/10H «CKpOMHBIIA 00BEKT».
B3auMogeincTBusl uepe3 TrpaHMUIy IIOUTU BCerga OCYIIECTBISIOTCS C
IIPMMEHEeHVEeM HEKOI IIPOCTONM CTPYKTYpPbl HAHHBIX, M TpaHUIlA 4acCTO
IeJIUT YTO-TO Ha CJIOKHOE U IIPOCTOe [J1 TeCTUpoBaHud. [IpyuMeHeHne
3TOro mabjioHa [JIsI  OpraHmM3aluy  aApXUTEKTYPHBIX  TPaHMIIL
3HAUMTEJbHO YJIy4ylllaeT BO3MOXKHOCTb TeCTUPOBAHMUSI CUCTEMBI B
LIeJIOM.

47 xUnit Patterns, Meszaros, Addison-Wesley, 2007, p. 695. (Ixepapd Mecapouwu. 111a610HbI
tectupoBauusi XUnit: pedpakTopuHr Koja TectoB. M.: Bunbsimc, 2017. — IIpumeu. nep.).

48 Patterns of Enterprise Application Architecture, Martin Fowler, et. al., Addison-Wesley, 2003,
p. 466. (MapmuH @aynep. 11lab0HbI KOPIIOPATUBHBIX MpUIokeHuit. M.: Bunbsamc, 2017. —
IIpumeu. nep.).



24. HenonHble rpaHuULbI
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[To/IHOIIEHHBbIE APXUTEKTYpPHbIE TpaHUIIBI 00XOASITCS moporo. OHu
TpeOyIOT OIlpene/ieHusT ABYCTOPOHHMX ITIOTPAaHUYHBIX MHTepQeicos,

CTPYKTYDp OJid BXOAOHbIX WM BbIXOAHbLIX JdHHBIX W VYIIpAaBJIE€HUA
3aBUCMMOCTAMMU 1JId BbIAEJIEHMSA [OBYX CTOPOH B KOMIIOHEHTHI,



KOMIOWJIMpPYEMbIE ¥ pa3BepTbIBaeMble HE3aBUCUMMO. OTO Tpebyer
3HAUUTE/bHBIX YCUJIUIA IJIS1 CO3MIAHMS M COITPOBOXAEHMSI.

Bo MHOIMX CUTyallMsIX XOPOIIMiA apXUTEKTOP MOr Obl ITOCUMTATh
3aTpaThl Ha CO3[aHMe TaKOV I'PAHMUIIbI CJIMIIKOM BBICOKMMM, HO XOTeI
ObI COXPAaHMUTDb MECTO /IS TAaKOJ IPaHMIIbI HA OymyIiee.

[Tomo6HOE ympexkmaioliee MPOEKTUPOBAHNME YACTO PaCLIEHMBAETCS
MHOTMMM IIOCJIeOBaTe/NIMM THOKOJ pa3pabOTKM KakK HapylleHue
npuHumna YAGNI: «You Aren’t Going to Need It» («Bam 3TO He
TTOHAA00UTCsI»). OOHAKO HEKOTOpPbIE apXUTEKTOPbI CMOTPSIT Ha 3Ty
npobjemMy M AyMaioT: «A MHE MOXeT 3TO ITOHAZOOUThCS». B aTOM
cJTydae OHYM MOTYT pPeai30BaTh HEITOJTHYIO IPaHUILY.

MponycTuTb NocneaHun Wwar

OnuH U3 CIIocOO60B CKOHCTPYUPOBATh HEITOMHYIO IPAaHUILy — IPOJIe/iaTh
BCe, UTO HeOOXOIMMO JJis CO3JaHMsI He3aBUCUMMO KOMITMJIMPYEMBbIX U
pa3BepThIBa€MbIX KOMIIOHEHTOB, ¥ 3aT€M IIPOCTO OCTABUTb UX B OJTHOM
KOMIIOHEeHTe. B 3TOM KOMIMOHeHTe OyAyT MpPUCYTCTBOBAThb IapHbIe
MHTepdeiCchl, CTPYKTYPbl BXOMHBIX M BBIXOAHBIX [aHHBIX U BCE
OCTajJIbHOE, HO BCe 3TO OyAeT KOMIIMJIMPOBATLCS M pa3BepPThIBATbCS KaK
OAVH KOMIIOHEHT.

OueBUOHO, 4YTO [HJjISI peanm3alMy TaKO HEIOJHOI TI'PaHULLbI
rnorpedyercs TOT Xe o00beM KoJa M IIOJATOTOBUTEIbHOIO
IIPOEKTUPOBAHMS, UTO U i1 MIOJIHOM rpaHullibl. Ho B 3TOM ciiyyae He
rnorpedyeTcs agMUHUCTPUPOBATh HECKOJIbKO KOMIIOHEHTOB. He
1oTpedyeTcs CJIeAUTh 32 HOMepaMy Bepcuit U HeCTU IOIMOJIHUTE/IbHOe
O6peMs yIIpaB/ieHNsI BepCUSIMU. DTO OT/IMUME He HY)KHO HEJOOLIEHUBATh.

JTa CTpaTerusi MCOOJb30Bajiach B Hauaje pa3Butus FitNesse.
KommoHeHT Beb6-cepBepa FitNesse MpoOeKTHMPOBACSI C BO3MOKHOCTBIO
OTAe/IeHUSI OT KOMIIOHEHTOB BUKM M Te€CTUPOBaHMUS. Mbl Iymasiu, UTO
BIIOC/IEICTBUM Y HAC MOXKET ITOSIBUTBCS JKeJaHMe CO34aTh Ipyrue BeO-
MIPUIOKEHMS, VICTIO/Ib3YIONI/Ee 3TOT BEO-KOMIIOHEHT. B TO ke BpeMsl MbI
He XOTeJM BBIHYXIATb I10JIb30BaTejiell 3arpykaTh [Ba KOMIIOHEHTA.



Kak BbI TIOMHUTE, OJHA U3 HaIlIMX 1lejieil BbIpaskasach Gpasoit «3arpysu
" Breped». Mbl crHelyuaJbHO XOTe/JM, YTOObI IMOJIb30BATEISIM HYXKHO
ObLJIO 3aTPy3UTh U BBIMIOJTHUTb TOJBKO OAMH jar-gaiti, He 3a060TICh O
TOMCKe OpYTUX jar-¢aiaoB ¢ COBMECTUMbIMY BEPCUSIMU U T.J.

Wctopus FitNesse Takke yKa3bIBaeT Ha OJHY M3 OMMACHOCTEN TaKOro
nogxoma. Co BpeMeHeM, KOTJa CTaJio SICHO, UTO OTIEJIbHBbII BeO-
KOMIIOHEHT HMUKOTIA He TIOHaI00UTCS, TpaHb MeKIy BeO-KOMIIOHEHTOM
Y KOMIIOHEHTOM BMKM CTajla pa3MbIBaThbCs. Hauanm MOSIBASTBHCS
3aBUCUMOCTH, IIepeceKawllye JIMHMUIO B HEeIIPaBUJIbHOM HaIlpaBJIeHUMN.
PasnmenuTthb ux ceityac 661710 ObI OUEHDb CJIOXKHO.

OaHoMepHble rpaHULbl

st obopMiieHNsT TIOTHOLIEHHOM apXMUTEKTYPHOI TI'paHMIbI TpebyeTcs
co3maTh TMapHble MOrpaHMYHbIe MHTepdeicbl [y yIpaB/ieHUs
M30JIsILMell B oboux HampaBjaeHUsIX. IlommepskaHue pasmeneHus B
000MX HAIPaBJIEHUSIX OOXOOUTCSI HOPOrO HE TOJbKO HA HavYaJbHOM
3Tarne, HO U Ha 3Tare CONPOBOXIEHUS.

Ha puc. 24.1 mokasaHa Oosiee mpocCTasi cxema, IIOMOTraIas
3ape3epBUpPOBaTh MECTO [JISI IIOCAENYIOLIero MpeBpalieHus B
IIOJTHOIIEHHYI0 TIpaHuIy. OTO MpMUMep TPAAUIIMOHHOIO IabjaoHa
«Cmpamezus». KineHTsl TI0JIb3YIOTCS MHTepdeiicom
ServiceBoundary, KOTOpbI pealnsylOT Kjaaccol ServiceImpl.

Boundary

— S5

Service Impl

————<I>
KnMeHT . Service _‘

=

Puc. 24.1. lWabnoH «Ctpaterna»

JOJKHO OBITh SICHO, YTO 3TO CO3JaeT OCHOBY s Oymylei



apXUTEKTYPHON rpaHullbl. 31€Ch MMeEeT MeCTO MHBEPCUS 3aBUCUMOCTH,
HeoOXomumasl IJisI OTAeNIeHMs KaMeHTa OT Kiacca ServiceImpl.
Taxke ITO/KHO OBITH SICHO, UTO pa3feleHue MOXKET OUYeHb ObICTPO
CTUPATBLCS, O YeM CBUOETe/JbCTBYeT IIYyHKTHMpPHAs CTpejKa Ha
nuarpaMMe. B OoTCyTCTBMe MapHbIX MHTep@eiicoB HUMUTO He MeIlaeT
TIOSIBJIEHMIO TaKMX OOPaTHBIX 3aBUCUMOCTENM, KpOMe CTapaTeIbHOCTUA U
OUCUUIIMHYPOBAHHOCTY Pa3spabOTUMKOB M apXUTEKTOPOB.

dacaapbl

Emnie 6Gosee mpoCTOi MOAXOM K OpraHm3aluyu TpaHuIl JaeT I1abJIoH
«@acad», n3obpaskeHHbIVt Ha puc. 24.2. B 3TOM cjlyyae OTCYTCTBYeT
oaXe WMHBEPCUST 3aBUCUMOCTeN. ['paHuiia omnpenpenseTcs IPOCTbIM
Ki1accom Facade ¢ MeromaMy, MPenCTaB/SIONIMMM CIYKObI U
peann3ylomuMK obpalieHuss K cIy>k0aM, K KOTOPbIM KJIMEHTBbI, KakK
NpeaIoaraeTcs, He JOKHbI MMETb IIPSIMOr0 NOCTYIIA.

KnueHr = Facade

1' Cnyxb6a

Puc. 24.2. lLabnoH «Dacan»

OOpaTuTe BHMMAaHME, OQHAKO, UTO KJIMEHT MMeEET TPaH3UTUBHYIO
(MmepexoaHyI0) 3aBUCMMOCTh OT BCEX ITUX KJIaCCOB CJIYKO. B s13bIKax co
CTaTUYECKOI CUCTEMOI TUIIOB U3MEHEeHMe MCXOIHOIo Koga B OOHOM U3
KJIaCCOB CJIYKO BbI3bIBAET HEOOXOIMMOCTb ITOBTOPHONM KOMMIMJISILIA
KaneHTa. Takke npeacraBbTe, HACKOJIbKO IMIPOCTO B 3TOM CXeMe CO34aTh
o6paTHbIe CBI3M.



3aknyeHue

Mbl yBUAEIM TPU IIPOCTBIX CIIOCOOA peanu3alyuy  HEIOJTHBIX
apXUTEKTYPHbIX IpaHul]. KoHeUHO, TakKuX CIIOCOO0B HAMHOTO OOJbIIIe.
ITU TPU CTPATETUM CJIYKAT JIMIIIL IIPUMEPaAMIN.

KaskapIii M3 mmpeacTaB/JIeHHbBIX ITOIX0I0B MIMEEeT CBOM JOCTOMHCTBA U
HemocTaTKu. Kaskaplii ITOAXOOUT Ha POJb 3aMEHMUTE IS ITOJHOLIEHHOM
ApXUTEKTYPHOI TpaHUIIbI B OIpeAe/IeHHbIX KOHTEKCTaX. M Kaskmblii
MOKET CO BpeMeHeM JerpaaupoBaTh, €C/iM rpaHuIila HUKOrAA He OyaeT
MaTepuaaM30BaHa.

OpHa w3 3a7ad4 apxuTekTopa — pemuTb, TIAe IIPOBeCcTu
ApXUTEKTYPHYIO TPaHMIy M KaK ee peaanu3oBaTh, YaCTUUYHO WJIU
TIOJTHOCTBIO.



25. YpOBHM U rpaHuLbl

KOUWKE )

B mob6oii  cucteMe JIETKO  BBIAENUTH TPU  KOMIIOHEHTA:
TII0JIb30BaTe/bCKUII MHTepdeiic, 6M3Hec-ITpaBmuia U 6asy JaHHBIX. s
IIPOCTHIX CHCTEM 3TOro O6ojiee yeM JOCTaTO4YHO. Ho 1j1s GOJIBIIMHCTBA
CUCTEeM 4YMC/I0 KOMIIOHEHTOB JJOJIKHO ObITh OOJIbIIIe.

PaccmoTpum, Harpumep, MPOCTYHD KOMITBIOTEPHYIO Urpy. B Heit
JIETKO BBIAENUTb TpU KOMIOHeHTa. Ilosb30oBaTenbCcKuiti MHTEpderic
obpabaThIBaeT BCce COOOIIEHMS OT IIOJb30BAaTelsT M IlepemaeT UuX
npaBuaaM uUrpsl. [IpaBuia COXpaHSIIOT COCTOSIHME UIPhI B HEKOTOPOI
XpaHMMOJ CTPYKType OaHHbIX. HO meiicTBUTENbHO JM 3TO BCe, UTO



HY>XHO?

Oxota Ha Bamnyca
IlaBaiiTe HEMHOrO KOHKpeTusupyem. Bo3pmem B KayecTBe MNpumepa

IIOYTEHHYIO TMPUKIIOUEHUYeCckylo urpy «Oxora Ha BaMnyca»Q,
npuayMaHHyio B 1972 romy. B 3TOil TeKCTOBOM Urpe WUCIIONL3YIOTCS
o4yeHb pocThbie KoMaHabl, Takye Kak GO EAST (matu 6s1cTpo) 1 SHOOT
WEST (BoiCTpenuTh B 3alajHOM HampasjieHuu). WUrpok BBOOUT
KOMaH/ly, @ KOMIIbIOTEp B OTBET COOOIlaeT, UTO II€PCOHAX BUMINUT,
000OHSIEeT, CJBIIIUT U YyBCTByeT. MIrpoK OXOTUTCS 3a Bammycom B
NabupMHTE Tellep M JO/KeH u36eraTh JIOBYIIEK, SIM UM OPYTUX
omacHocTei. JKemaiomue 6e3 Tpyma HaiOyT IpaBuia WUIPbl B
HNuTepHerTe.

JlomyCcTUM, Mbl pelIuIM COXPaHUTh TEKCTOBbIVi MHTepdeiic, HO
OTHE/JUTh €ro OT IMpaBMJI WUTPbI, UTOOBI HaIllla Bepcusi MoOIJia
0obpabaThiBaTh KOMaHIbl Ha pa3HbIX S3bIKAX M PACIPOCTPAHSITHCS B
pa3HbIX CTpaHax. IrpoBble rpaBuiia B3aMMOIeCTBYIOT C KOMIIOHEHTOM
[10JIb30BaTEIbCKOTO MHTepdeiica TOCPeICTBOM TIPUKIALHOTO
MHTepdeiica, He 3aBUCSIIEr0 OT S3blKa, a I10Jb30BaTeIbCKUIL
uHTepdeiic TpaHCaMpyeT KomaHabl APl Ha COOTBETCTBYIONIMIL
€CTEeCTBEHHbIN S3bIK.

[Ipy mpaBUIBLHOJM OpraHm3alnuy 3aBUCUMMOCTENM, KaK MOKAa3aHO Ha
puc. 25.1, MOKHO CO3[1aTh IIPOM3BOJIbHOE KOJIMUYECTBO KOMIIOHEHTOB C
II0JIb30BaTe/NbCKUMM MHTepdeiicoM, MCHOMb3YIOUINX Te K& UIPOBbIE
npaBuia. IIpaBwia wurpel HMUUYEro He 3HAKT 00 MCIOJIb3yeMOM
€CTeCTBEHHOM SI3bIKe OOILIEeHMSI C TT0JIb30BaTEeIEM.

JIOIyCTM TakKe, UTO COCTOSIHME UTPhI COXPAHSIETCS B HEKOTOPOM
XpaHWINILE — 3TO MOKET ObITh (hjIemKa, 06jauHoe XpaHUINIIE U
rpocto O3VY. B 11060M 13 3TUX C/Iy4aeB UTPOBbIe IIpaBuUja HE TOJIKHbI
3HaTh AeTtaseii. [IoaToMy CHOBa MbI cOo31aeM IPUKIaAHOM uHTepderic,
KOTOPBI UTPOBbIe  MpaBwWjia  CMOTYT  MCIOJb30BaTh  OJISI
B3aMMO/IeICTBYUSI C KOMIIOHEHTOM XPaHWIMIIA.



AHrNMUACKHUKA
MHTepdenc
MpaBuna
: Urpbl
McnaHckun
MHTepdenc

Puc. 25.1. OgHu 1 Te xe UrpoBble NpaBuia MOryT UCMOMb30BATLCS NHOObIM YMCIIOM KOMMOHEHTOB
NoAb30BaTE/IbCKOro MHTepdeNica
I/II‘pOBbIe IIpaBUJia HEe AOOJ/DKHbI HMYEro 3HAaTb O PpPa3HbIX BUIAAX
XpaHWIni, ITI0O3TOMY 3aBUCMMOCTM OOJDKHDbI OBITh HaIllpaBJ/IEHbI B
COOTBETCTBUM C IPABUJIOM 3aBUCUMOCTE, KaK ITOKa3aHo Ha puc. 25.2.

AHrnHFlCK!ﬂﬁ DaHHble
MHTepdenc Ha thnewke

A

> MpaBuna vrpbl

MenaHckuin OaHHbIe
UHTepderc B obnake

Puc. 25.2. CnepoBaHue npaBuny 3aBUCUMOCTEN

Uucrasa apxurekrypa?
O‘—IeBI/I,I[HO, YTO B OTOM KOHTEKCTE MbI JIETKO CMOIJIY OBbI IIPpUMEHUTDb

IIpyeMbl CO3JAaHUSI UUCTOMN apXMTeKTypI)I@ CO BCeMM BapuaHTaMM
UCII0/Ib30BaHMsI, TpaHULLAMM, CYIIHOCTSIMM U COOTBETCTBYIOIIMMMU
CTPYKTypamMyu HOaHHbIX. HO [OeiCTBUTENbHO /M MbI HAlJIM BCE
BaKHEJIINe apXUTEKTYPHbIE I'PAHMULIbI?

Haripumep, SI3bIK He SBJISETCS €AMHCTBEHHOM OCbI0 U3MEHEeHUS [OJ1Is
T10J1b30BaTebCKOro uHTepderica. Takke MOKET M3MEHUTHCSI MeXaHU3M
BBOIA TeKcTa. Hampumep, Mbl MOXKEM MCIIO/b30BaTh OOBIYHOE OKHO
KOMAaH/ITHOV 000JI0UKM, TEKCTOBbIE COOOIIEHMST WM ITPUIOKEeHME YaTa.
B0O3MOSKHOCTY B 9TOM IJIaHe O€CUMC/IEHHBI.



DTO O3HAayaeT, UTO CYIIeCTBYeT IIOTEHLMa/JIbHA apXUTEKTypHas
rpaHulia, oIpenessieMass 3TOM OCbI0 M3MeHeHMus. BO3MOXHO, Ham
caenyeT  CKOHCTpyupoBaTh  API)  mepecekarwommii  rpaHuily U
OTOEJISAIONNIA SI3bIK OT MeXaHM3Ma BBOJA; 3Ta Mies IoKa3aHa Ha pUC.
25.3.

SMS Cansole

\—‘L—, e :_l_) GameRules < ___________|

D e s i 1 Language
© Text Delivery :—J_) i ! .

| | | |

English Spanish Cloud Data Flash Data

Puc. 25.3. Cnepytowlas sepcms guarpammbl

IuarpaMmMa Ha puc. 25.3 cTajna cJIokHee, HO He COIePKUT HUKAKUX
ciopapu3oB. IIyHKTMpPOM 00BedeHbl aOCTpPaKTHbie KOMIIOHEHTAHI,
onpenenswiuue API, peann3yeMblil KOMIIOHEHTaMM, CTOSIIIMMMU BbIIIE
win Huke ux. Hampumep, Language API peannsyoT KOMIIOHEHTHI
English u Spanish.

GameRules B3auMoOIeiCTByeT C KOMIIOHEHTOM Language uepes
API, kotopsiii onpenensgetr GameRules u peanusyet Language. Takke
KOMIIOHeHT Language  B3aMMOJENCTBYyeT €  KOMIIOHEHTOM
TextDelivery mnocpeacrtsom API, KoTopwlii ormpenensieTcs B
Language u peamusyerci B TextDelivery. Kak sBugute, API
OIpefeNnsieTcsl UM MPUHALJIEXUT KOMIIOHEHTY-II0/Ib30BaTEeN0, HO He
peannsyrlemMy ero.

Ecau 3arnsgHyTb B GameRules, MOXHO yBUIETh IOJMMOpPQHBIE
TorpaHMYHble MHTepdeiichl, UCIIO/Jb3yeMble BHYTpU GameRules wu
peasi30BaHHble B KOMIOHeHTe Language. Umerorca Takke
noauMopgHbIe TIOTpaHUYHbBIE MHTepdeiChl, UCITIOJIb3yeMble
KOMIIOHEHTOM Language u peannsoBaHHbie B GameRules.

3arngHyB B Language, ™Mbl yBUIeau ObI TO Ke camoe:



MoJIMMOp(QHbIe MOrpaHMYHbIe MHTepdelichl, UCIOIb3yeMble KOIOM B
Language u peanuszoBaHHble B TextDelivery, u mnoaumopdHbie
TorpaHnYHbIe MHTepdeiichl, Ucmonb3yemMbie Kogom B TextDelivery u
pea/in30BaHHbIe B Language.

B  kaxgmom  ciayuyae APl omnpepensercss — IOrPaHUYHBIMU
MHTepdelicaMu, MOpUHALIEXKAIIMMM KOMIIOHEHTY, HaxXOOsIIeMyCs
YPOBHEM BHIIIIE.

BapuanTtel, Takume Kak English, SMS u CloudData,
MpeAOCTaB/SIOTCS TOAMMOP(QHBIMU MHTEepdeiicamu, orpenesieMbIMU
B API aGCTpaKTHbIX KOMIIOHEHTOB U peajiM3yeMbIMM KOHKPETHBIMMU
KOMITIOHEHTaMH, KOTOpbIE 00CTY>KMBAIOT UX. Hanpumep,
IpeArioaraeTcsl, YTo IMoJauMopdHbie MHTepdeichl, 0O0bSBIEHHbIE B
Language, 6yayT peannsoBaHbl B English u Spanish.

DTy IOuarpaMmmy MOXHO YIIPOCTUTb, YCTPAaHMUB BCe€ BapUAHTHI U
COCPemOTOUYMBIINUCD MCKIKOUYUTEIbHO Ha APl KOMIIOHEHTOB, KakK
TOKa3aHo Ha puc. 25.4.

Game'Rules
A A
B e T A '; Yt nclhen e Sy ':
I I
| Language | ' Data Storage |
1 |

Puc. 25.4. YnpouweHHasa amarpamMma



OOpaTuTe BHMMAaHMe, UTO AMarpaMmMa Ha puc. 25.4 opMeHTUPOBaHA
Tak, 4TOObI BCe CTpeJIKM yKa3biBaju BBepx. B pesynbTaTe KOMIIOHEHT
GameRules  okasajica  BBepxy. Takasg  opueHTanusg  UMeeT
OIpeneseHHbI CMbIC/, TOTOMY 4TO GameRules comep>kKUT ITOJIUTUKNA
BBICILIETO YPOBHS.

PaccmoTpuM HalipaBjaeHMe [OBMKeHUs MHQopmainuu. BBom or
[0JIb30BaTesIs IepenaeTcss yepe3d KommnoHeHT TextDelivery cHusy
cneBa. OHa IOOHMMAeETCSI BBepX IO KOMIIOHeHTa Language, rae
TPaHCAMPYETCS B KOMaHIbl, MOHATHble GameRules. GameRules
obpabaTbpiBaeT BBOJ, II0JIb30BaTe/is U IIOCHIJIAET COOTBETCTBYIOIIME
IaHHbIe BHU3, B KOMIIOHEHT DataStorage cripaBa BHU3Y.

3atrem GameRules mochIIaeT OTBET OOpPaTHO B KOMIIOHEHT
Language, KOTOpbI/ MepeBOAUT €ro Ha COOTBETCTBYIOLIUI SI3bIK U
BO3BpalllaeT I0Jb30BaTe/I0 yepe3 KOMIIOHEHT TextDelivery.

Takasi opraHmusaius 3(PA@eKTMBHO OeaUT IMOTOK AAHHBIX Ha [Ba

HOTOKaﬂ. IToTok cJieBa COOTBETCTBYET B3aMOEICTBUIO C

II0JIb30BaTejeM, a IIOTOK CIIpaBa — C XpaHWIMIIEM JaHHbIX. O0a

IIOTOKA BCTPEYaATCS Ha Bep]J_II/IHes—Z, B KOMIIOHeHTe GameRules —

KOHEYHOM 00paboTuMKe [AaHHBIX, 4Yepe3 KOTOPLIM HpoxomsaT oba
IIOTOKA.

MNepeceyeHue noTokos

Bcerma nm CymiecTByeT TOJIbKO [1Ba MOTOKA TAHHBIX, KAK B JAaHHOM
npumepe? Het, He Bcerma. IIpencraBbTe, UYTO MBI 3aXOTean
peann3oBaTh CeTEBONM BapuaHT Urpbl «OxoTa Ha Bamiryca», B KOTOpO
y4aCTBYeT HECKOJIbKO MIPOKOB. B 3TOM wIyuyae HaM mOTpedyeTcs
ceTeBOJVi KOMIIOHEHT, KaK MOKa3aHo Ha puc. 25.5. B maHHOM ciyyae
IOTOK JAHHBIX JIEJIUTCS Ha TPU MOTOKA, YIIPaBJIsieMbIX KOMIIOHEHTOM
GameRules.



Game Rules
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! Language

Puc. 25.5. lo6aBneHne ceteBOro KOMMNOHEHTa

To ecTb C pPOCTOM CJZIOKHOCTU CUCTE€MbI CTPYKTYpa KOMIIOHEHTOB
MOJXeT p8.36I/IBaTI)CH Ha HECKOJIbKO ITOTOKOB.

Pa3bueHue noTokos

Ceifyac Bbl HaBepHSKa IOAyMaJiM, YTO BCEe MOTOKM B KOHEUHOM CUeTe
BCTPEUAIOTCS HA BepIIMHE AMarpaMMbl, B € JMHCTBEHHOM KOMIIOHEHTe.
AXx, eciy OGbI BCce OBLJIO Tak MpocTo! YBbBI, JeMCTBUTEIBHOCTh HAMHOTO
CIIOKHEe.

Paccmotpum KomrioHeHT GameRules pgnag wurpel «Oxora Ha
Bammyca». YacTh UTPOBBIX MpPaBUJI CBSI3aHA C MEXaHMKOWM KapTbl. OHMU
3HAIOT, KaK COeIMHEHbI Mellephbl M KaKyue 00beKThbl HAXOASITCSI B KK 0
nemepe. OHM 3HAIOT, KaK IIepeMeCTUTb UTPOKA U3 Mellephl B meliepy 1
KaK reHepupoBaTh COOBITHS JIJIST UTPOKA.

Ho ecTb ellle psif TMOJAUTUK Ha elle 6ojiee BHICOKOM YpOBHE —
TOJIMTUK, KOTOpbIE YMIPABJSIOT 300POBbEM IMEPCOHAXKA U [EVICTBUEM
orpejieIeHHbIX COOBITUIL. DTU TOJUTUKM MOTYT BbI3bIBATh yXYIIIeHME
300POBbS Yy MEepCOHaXa WIM YAyyllaTh ero, naBas MepCOHaxy eny u
nuTtbe. HU3KOypOBHEBbIe TIOJUTUKM, OTBEYAKOIIME 32 MEXAHUKY
repeMelleHnii, MOTYT onpenessaTb COOBITHS IJIST 9TOMN
BBICOKOYPOBHEBOI1 MOJUTUKU, TaKue Kak FoundFood mwiu Fel lInPit.
A BbICOKOYpOBHEBasl IIOJMTHKA MoOTja Obl YIPaBIsITh COCTOSTHMEM



rnepcoHaxka (Kak IoKa3aHO Ha puc. 25.6). B KoHeuHOM uTore sra
TIOJIUTMKA MOTJIa ObI OIpede/siTh OKOHYATEJIbHbBIN UTOT — I100emy MUIu
IIPOUTPHIII B UTPe.

! Player

! Management

Move
Management

i\ A

e

Puc. 25.6. BoicokoypoBHeBas MonuTMKa ynpasnsieT COCTOSHMEM MePCOHaxa

fdBnsercsa M 3TO apXUTEKTYpHOI rpaHuuein? HyKHO M Ham
onpenennTb API, OTeNSIOIIIA MoveManagement oT
PlayerManagement? A masaiiTe chejiaeM CUTyalMIO ellle MHTepecHee
1 106aBUM MUKPOCITYKOBI.

HomyCcTUM, YTO MBI ITOJYUYMJIM MAaCCUMBHYI) MHOTOITIO/Ib30BaTE/IbCKYIO
Bepcuto urpel «Oxora Ha Bamiryca». KommnoHeHT MoveManagement
IeVCTBYET JIOKaJbHO, HA KOMIIbIOTEpe UTrpoka, a PlayerManagement
meiicTByer Ha cepepe. PlayerManagement rnipepnaraer API
MMKPOCTY3KOBI bi8) 6 BCEX MO KJTIOUEHHBIX KOMITOHEHTOB
MoveManagement.

Iuarpamma Ha puc. 25.7 mpencTaB/isieT HECKOJbKO YIIPOIeHHOE
OTpakeHMe 3TOro ClieHapus. JjieMeHTbl Network B OeiiCTBUTE/IbHOCTU
HEMHOTO CJIO)KHee, 4yeM IIOKa3aHO Ha JuarpamMme, HO cama wuues
IOJKHA ObITh TTOHSTHA. B maHHOM ciiyyae Mexkay MoveManagement u



PlayerManagement  mpoJieraeT TIOJHOLIEHHAs]  apXUTEKTypHas
rpaHuIia.

-
' Player ; Move

i -
1 Management ] Management
I

i J_¢ H
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—>
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Puc. 25.7. lo6asnenune API mukpocnyxb
3akno4yeHue

Yrto 13 Bcero 3Toro ciepyet? Ilouemy s B3sI 3Ty 0 abcypaa MPOCTYIO
IIporpamMmmy, KOTOpPYIO MOXHO ymeCcTUTb B 200 CTpPOK KoOZa Ha $SI3bIKE
obonouky Kornshell, u pa3Bun ee 10 OrpoOMHBIX pa3sMepPOB CO BCEMU
3TUMM CyMacCIIeIIMMM apXUTEKTYPHbIMIU TPaHUIIAMM ?

ATOT MpUMep MPU3BaH ObLI ITI0KA3aTh, YTO APXUTEKTYPHbIE IPAHMIIbI
CYIIECTBYIOT IIOBCIOAY. MbI KaK apXUTEKTOPbI HOJIKHBI ITPOSIBISTH
OCTOPOXXHOCTb M IIPOBOAUTb MX, TOJbKO KOIZA OHM JEeVCTBUTEIHHO
HYKHBI. MbI TaKKe JTOJDKHBI IIOMHUTD, YTO ITOJTHASI peaanu3aliisl IPaHulIl
00XOIUTCS OPOTO.

B TO ke BpeMsI Mbl JOJIKHBI IOMHUTh, UTO UTHOPUPOBAHME TPAHMUI]
MOKET BBI3BATh CJIOKHOCTM B OyOylleM — Jake IpPU HaJINIUU
BCEOOBEMITIONIETO  HAabopa TECTOB M SKECTKOW  OUCIHMUIUIMHBI
pedaKkTOpuUHTa.

WTak, 4TO Mbl AOJ/KHBI JejaTh KaK apXuTeKTopbl? OTBeT enBa Ju
yIoBJIeTBOPUT Bac. C OOHOM CTOPOHBI, HEKOTOPbIE OU€Hb YMHbIE JIIOIU
MHOTO JiIeT TOBOPWJIM HaM, YTO Mbl He [O/DKHbI WCIBIThIBATH
norpe6HocTM B abcrpakuusx. 1o ¢miocobuss YAGNI: «You Aren’t



Going to Need It» («Bam 3TO He mOHamoOuUTCs»). B 3TOM ecThb
orpenejieHHass MYOPOCTb, TOCKOJIbKY  M3JIMIIHee  YCJIO0XHEeHue
KOHCTPYKIIMYM YaCTO HAMHOTIO XyKe ee yripoineHus. C Ipyroi CTOpOHBI,
KOTJa OOHApY:XKMBAeTCs, YTO B TOM MM MHOM MECTe [IeliCTBUTEIbHO
HEeo0XOIMMO IIPOBECTY apXUTEKTYPHYIO IPaHMILY, CTOMMOCTDb M PUCK ee
n06aBIeHMSI MOTYT OKa3aThCsI OUeHb BHICOKMMIM.

BoT Tak-T10, Apxurekrop IIporpammuoro ObecrieueHns, Bbl JOJIKHbI
npeaBuaIeTh Oymyiee. Bbl HO/KHBI MpenyraablBaTb C MOHMMaHUEM
nena. Bbl OOMKHBI B3BEeCUTb BCe 3@ U IIPOTUB, ONpeNenauTb, TIAe
MIPOJIeTalOT apXUTEKTYpHbIe TPAHUIIBI M KaKue M3 HUX IOJDKHBI OBbITh
pean30BaHbl ITOJHOCTHIO, KaKye YacTMYHO, a KaKye MOXXHO BOOOIIe
UTHOPUPOBATD.

Ho 310 He equHOBpeMeHHOe pelieHe. HeBO3MOKHO pa3 1 HaBceraa
pelinuTh HA paHHMUX JTalax MPOEKTUPOBAHMS, KaKue TIPAHUIIbI
peann3oBaTh, a KaKue MTHOPUPOBATh. Bbl MOJIKHBI Habwdamsy 3a
pasBUTMEM CUCTEMBI, OTMeYaTb MeCTa, IJe MOKeT IOTPebOBaThCS
IPOBECTM HOBYIO TpaHMIly, M 3aTeM BHMMATEJIbHO CJIEOUTh 3a
TOSIBJIEHMEM II€PBBIX TPEHMI, BO3HMKAIOIIUX WM3-32 OTCYTCTBUS
TpaHMNII.

B 3TOT MOMEHT HY>KHO B3BECUTD 3aTPaThl HA peayn3aliuio rpaHull u
IIeHy X UTHOPMPOBAHMSI U IIPUHSTDH pellleHMe. Balna 1ejnb — CO3[aTh
TpaHMIy MpPSIMO B TOUKe Ileperuba, KOIja peaan30BaThb €e OKasKeTCS
melieBjie, UeM MIPOAO/IKATh UTHOPUPOBATb.

JI71s1 3TOrO BBI JOJDKHBI HAOTIOAATh OYeHb BHMMATE/IbHO.

49 https://ru.wikipedia.org/wiki/Hunt_the Wumpus. — IIpumeu. nep.

50 Takske AOJIKHO OBITH SICHO, UTO MbI He Oy/ieM ITPMMEHSITh ITpMeMbl CO3TaHUsT YMCTOM
apXUTEKTYPBI [JIs1 TAKUX TPUBUAJIbHBIX ITPOTPaMM, Kak 3Ta Urpa. B KoHIle KOHIIOB, TPOrpaMmy
1IeJIMKOM MOSKHO yMecTUTb B 200 CTpPOK KOZa U laske MeHblie. B 9Tom ciryyae Mbl UCITOb3yeM
MIPOCTYIO ITPOTPaMMy Kak IMPOKCH JIJist 60J1ee KPYITHOM CUCTEeMbI CO 3HAUMMbIMU
apXUTEKTYPHBIMM TPAHUIIAMMA.

51 Ecau Bac B3BOJTHOBAJIO HECOOTBETCTBIME HAIIPaBJIEHMIi CTPEIOK Ha puc. 25.4, HATTIOMHIO,
YTO OHU COOTBETCTBYIOT 3aBUCUMOCTSIM B MUCXOJHOM KOJI€, HO He IBMXEHUIO TOTOKOB TaHHBIX.

52 B majiekoM MpOIIOM MbI Ha3Baiv 6bI KOMIIOHEHT Ha BEPIIMHE [IeHTPaIbHBIM
nipeo6pasoBaresiem (Central Transform). [Tonpo6HocT cm. B kHure Meilir Page-Jones, Practical
Guide to Structured Systems Design», 2nd ed., 1988.


http://https://ru.wikipedia.org/wiki/Hunt_the_Wumpus

26. 'naBHbIM KOMMNOHEHT

B Kakmoil cucteMe MMeeTcs XOTS Obl OOMH KOMIIOHEHT, KOTOPBIiA
Co3JaeT Apyrye KOMIIOHEHThI, HAa0/II0AaeT 32 HUMU M KOOPAUHUPYET UX
neicTBus. S1 Ha3bIBalO TaKOM KOMIIOHEHT rJIaBHbIM (Main).



KoHeuHas pgetanb

KommioHeHT Main — 3TO KOHe4YHas [eTab, IOJIUTMUKA CAMOI'0 HU3KOIO
ypoBHS. OH 4BJISIETCS TOYKOM BXoma B cuctemy. OT Hero Hu4ero He
3aBUCUT, KpoMe paboTOCIIOCOOHOCTM cucTeMbl. Ero 3amaua — co3garTh
Bce ®abpuku, CTpaTerum M Ipyrue TIa00aabHbIe CPeICTBA M 3aTEM
repegaTh yIIpaBjeHle BbICOKOYPOBHEBBIM a0CTPAKIMSIM B CUCTEME.

MiIMeHHO B KOMIIOHeHTe Main [O/DKHBI BHEOPSTHCS  BCe
3aBUCMMOCTM C MCIIOJIb30BaHMEM MHAPACTPYKTypbl BHeOApPeHMUS
3aBMCUMOCTEIA. ITocne 3TOrO KOMIIOHEHT Main IOJIKEeH
pPacIpoCTPaHUTh 3TU 3aBUCUMOCTM, OOBIYHO 0€3 MCIOJIb30BaHMS
MHQPACTPYKTYPHI.

KoMmmoHeHT Main MOXHO CUMTaTh CaMbIM TIPSI3HBIM W3 BCeX
I'PSI3HBIX KOMIIOHEHTOB.

PaccMmoTpum cienyronmnii KOMIIOHEHT Main u3 mocienHen Bepcun
urpbl «Oxora Ha Bammyca». O6paTuTe BHMMAaHMe, KaK OH 3arpy>kaeT Bce
CTPOKM, O KOTOPBIX He JOJIKEH 3HaTh OCHOBHOM KO/,

public class Main implements HtwMessageReceiver {

private static HuntTheWumpus game; private static int hitPoints
10; private static final List<String> caverns =

new ArrayList<>(); private static final String[] environments
new String[]{

"bright”,
"humid",
"dry”,
"creepy’,
"ugly”,
"foggy”,
"hot",
"cold",
"drafty”,



"dreadful”

1

private static final String[] shapes = new String][] {
"round”,
"square”,
"oval",
"irregular”,
"long",
‘craggy’,
"rough”,
"tall",
"narrow”

1

private static final String[] cavernTypes = new String][] {
"cavern’,
"room”,
"chamber",
"catacomb”,
"crevasse”,
"cell",
"tunnel”,
"passageway’,
"hall",
"expanse”

1



private static final String[] adornments = new String]] {
"smelling of sulfur”,
"with engravings on the walls", "with a bumpy floor",

)

"littered with garbage", "spattered with guano", "with piles of
Wumpus droppings”, "with bones scattered around”, "with a corpse on
the floor", "that seems to vibrate", "that feels stuffy”,

"that fills you with dread"

1

Hanee cnemyer ¢GyHKUMS main. OOpaTuTe BHMMAaHMe, KaK OHa
ucronb3yer HtwFactory masa cosmanus wurpel. OHa nepepaeTr MM
Kinacca, htw.game.HuntTheWumpusFacade, moToMy 4TO 3TOT Kjacc
oaxke rpsisHee, yem Main. DTo mpenoTBpalllaeT M3SMEHEHMSI B JaHHOM
KJ1accCe 13-3a MOBTOPHOM KOMITWJISILIMM/pa3BepTbiBaHMsI Main.

public static void main(String[] args) throws
TIOException {

game =
HtwFactory.makeGame("htw.game.HuntTheWumpusFacade", new
Main()); createMap();

BufferedReader br =

new BufferedReader(new InputStreamReader(System.in));
game.makeRestCommand().execute(); while (true) {

System.out.println(game.getPlayerCavern());
System.out.println("Health: " + hitPoints + " arrows: " +

game.getQuiver()); HuntTheWumpus.Command ¢ =
game.makeRestCommand(); System.out.println(">"); String command =
br.readLine(); if (command.equalsIignoreCase("e")) C =
game.makeMoveCommand(EAST); else if
(command.equalsIgnoreCase("w")) C =



game.makeMoveCommand(WEST); else if

(command.equalsignoreCase('n")) C =
game.makeMoveCommand(NORTH); else if
(command.equalsIgnoreCase('s")) C =
game.makeMoveCommand(SOUTH); else if
(command.equalsIgnoreCase('r")) ¢ = game.makeRestCommand(); else
if (command.equalsIgnoreCase("sw")) C =
game.makeShootCommand(WEST); else if
(command.equalsignoreCase("se")) C =
game.makeShootCommand(EAST); else if
(command.equalsIgnoreCase("sn")) C =
game.makeShootCommand(NORTH); else if
(command.equalsIgnoreCase("ss")) C =
game.makeShootCommand(SOUTH); else if

(command.equalsignoreCase("q")) return;

c.execute();

}
}

OTMmeTbTe TarKke, UTO (PYHKUMS main co3maeT IIOTOK BBOAA U
CONEepXXUT TJIaBHbIIA IMKJA  UCPbl, B KOTOPOM  IIPOUCXOIUT
MHTepIIpeTanusl IIPOCThIX KOMAaHI, HO MX 00paboTKa IIOpydyaeTcs
IPYTVM, BBICOKOYPOBHEBBIM KOMITOHEHTAM.

HakoHell, TOCMOTPHUTE, KaK main co3gaeT KapTy MOA3eMeJInii.

private static void createMap() {
int nCaverns = (int) (Math.random() * 30.0 + 10.0); while
(nCaverns-- > 0) caverns.add(makeName()); for (String cavern : caverns)

{

maybeConnectCavern(cavern, NORTH);
maybeConnectCavern(cavern, SOUTH); maybeConnectCavern(cavern,



EAST); maybeConnectCavern(cavern, WEST); }

String playerCavern = anyCavern();
game.setPlayerCavern(playerCavern);
game.setWumpusCavern(anyOther(playerCavern));
game.addBatCavern(anyOther(playerCavern));
game.addBatCavern(anyOther(playerCavern));
game.addBatCavern(anyOther(playerCavern));

game.addPitCavern(anyOther(playerCavern));
game.addPitCavern(anyOther(playerCavern));
game.addPitCavern(anyOther(playerCavern));

game.setQuiver(5);

// 30eCh Clefyer elle MHOro Koja...

}

KomrioHeHT Main — camblii I'pS3HbIA HU3KOYPOBHEBBINT MOIYJIb,
HaXOOSAIIMICSI BO BHEIIIHEM KPYyTre YMCTOM apxXuUTeKTypbl. OH 3arpyskaeTt
BCe, UTO IIOTpebyeTcst cucteme Oojiee BBICOKOTO YPOBHSI, a 3aTeM
riepenaer ei yrpaBjeHue.

3aknyeHue

ITpencraBbTe, 4TO Main gBjaseTCS IUIATMHOM [JISI IIPUJIOKEHUSI —
IUIaTMHOM, KOTOpPbBI HACTpaMBaeT HauvajlbHOE OKPY)XeHMe, 3arpyskaeT
BCe€ BHEIIIHME pecypCbl M 3aTeM IiepenaeT YyIpaBJieHUe IIOJIUTUKE
BepxHero ypoBHS. Tak Kak 3TO IUIarMH, MOXXET MMETbCSI MHOXXEeCTBO
KOMIIOHEHTOB Main, Mo ogHOMy [JisI Kaxmoi KoHUTrypauuu
IIPUJIOKEHMSI.

Hampumep, y HaC MOXeT MMETbCSI IUIarMH Main mast paspabomku,



elle OAMH [IJII MecmuposéaHuss M TpeTuin Ojs skchayamayuu. MOXHO
TaKKe CO3JaTh 10 IIarMHy Main i KaKOOil CTpaHbl, UM KaxKOoi
IOPUCOUKILIUU, UJIM KAXKOOTO K/IMEHTA.

Korpa BbI HauMHaeTe AymMaTb O KOMIIOHeHTe Main Kak O IUIarvHe,

HaXOISIIEeMCSI 3a apXUTEKTYpHOJ TrpaHuileit, IpobjeMbl HACTPOMKU
pelarTCcs HAMHOTO Mpollie.



27. Cnyx6bl: 60nblIME U Manble

CepBHUC-OPMEHTUPOBAHHbBIE «APXUTEKTYPbI» ¥ MMKPOCEPBUCHBIE
«apXUTEKTYpbI» IpMOGpesn 0cobyIo MOMy/SIPHOCTD B MOC/IeIHee BpeMms.
JTa TMOMYyJAsSIPHOCTb O0OyC/lOoB/eHa, B TOM uucie, ClAeayIIuMu
MIPUYMHAMMU

e Cy>kObI BBIIVISIASIT MOJHOCTHIO HE3aBUCUMBIMU ApPYyT OT Apyra. Ho,
KaK Mbl YBUIVM Jajiee, 3TO BEPHO JIMILIb OTYACTH.

e Cnyxk0bl, TIOXOXe, MOKHO pa3pabaTbiBaTb ¥ pa3BepPThIBATH
He3aBMUCUMMO. M cHOBa, KakK Mbl YBUIMM [ajiee, 3TO BE€PHO JMIIb
OTYaCTHU.

CepBucHas apxurtekrypa?

[Ipexkme Bcero yTOYHMM, YTO YTBEPXKAeHME, OYIATO MCII0/JIb30BaHMeE
CIYXO II0 CBOeit mpupome SBISIETCS apXUTEKTYpOi, B IIPUHIIUIIE
HEeBEepPHO. ApXMTEKTypa CUCTEMbI  OMpenesnseTcs TI'PaHULIAMM,
OTHOEeNSIIIMMN  BbICOKOYPOBHEBBIE MOJUTUKM OT HU3KOYPOBHEBbIX
oeTajieit, U cjaemoBaHMEM IIpPaBUIy 3aBucumocTeit. CiyskObI, ITPOCTO



geydanie IIpuioKeHMe Ha d)YHKLU/IOHaJII)HI)Ie 9JIEMEHTbBI, IIO CYTH,
SIBJIIIOTCS JIMIIb CI)YHKLU/IHMI/I, BbI3OBbI KOTOPbIX O6XO,IL$ITC$I JOBOJIbHO
OJOpPOro n He 00513aTeJIbHO MEIOT Ba)KHOE dPXUTEKTYPHOE 3HAUYECHUE.

To ecTh He Bce CIYKObI 00/M#CHbI OblMb APXUTEKTYPHO 3HAUMMBIMIA.
YacTo ObIBaeT BBITOAHO CO37aBaThb CIYXKObI, pacrHpeessionue
(YHKUMOHA/IIbHBIE  BO3MOXHOCTM II0  pasHbIM IIpolieccam U
maTdopMaM, HEe3aBUCMMO OT TOTO, MOAUMHSIIOTCS JIM OHM IIPaBUITY
3aBucuMocTeit. Ciy>kObI caMy 110 cebe He OpeessioT apXUTEKTYPY.

HarnsagHoit  aHajorueil  sBjAsieTcsl  opraHmsauusi  QYHKIIMIA.
Apxurekrtypa MOHOJIUTHOM VN KOMIIOHEHTHOM CUCTEMBI
orpejensieTcsi HEeKOTOPbIMM BbI30BaMM (YHKIMI, MepeceKalolMu
apXUTEKTYpPHbIe TPaHUIIbI U CAeOYIIIMMM [PaBUIy 3aBUCUMOCTEIA.
OpHako MHOrue Apyrue (yHKIUM B CHUCTeMe MPOCTO OTAEJSIOT OZHO
TOBeleHMe OT IPYTroro U He SIBJISIOTCS apXUTEKTYPHO 3HAUMMbBIMIA.

To ke BepHO B OTHOLIeHUM CIyKO0. CIy>kObI, B KOHEUHOM CueTe, —
5TO BCEro JIMIIb BbI3OBbI (DYHKIMIT yepe3 TpaHUIIbl IPOIECCOB U/UIU
miaT@opMm. HekoTopble M3 3TUX CIOYKO HTEeMCTBUTENBHO SIBJISIIOTCS
aApXUTEKTYPHO 3HAUYMMBbIMMU, a Apyrue — HeT. OCHOBHON MHTepec I
HAacC B 3TOJ IJ1aBe MPeaCTaB/IsIIOT IIepBbIe.

Mpeumywiecrsa cnyx6?

3HaK BOIIPpOCA B 3arojiOBKe YKas3blBaeT, UTO B 3TOM pasfejie Mbl
[IOCTaBMM IO, COMHEHMe TIIOIlY/IIpHOE MHEHMe O CepBUC-
OpPUEHTUPOBAHHOM apXUTEKTYpe. HlaBaiiTe paccMOTpUM
TpeariojiaraemMble IIpeumMylecTBa 1o OSJHOMY.

3abnyxaeHue 0 He3aBMCMMOCTH

OnmHO M3 cambIX OOJBIIMX IIpeAIiojiaraeMbIX IPEeMMYILECTB AeTeHUsI
CUCTEMBI Ha CJIY>KObI 3aK/TIOUAETCS B MOJHOV HE3aBUCHMMOCTU UX IPYT
OT JIpyra. B KOHIle KOHIIOB, KasKast CTy>k0a BBITTOJIHSIETCS B OTIEIbHOM
rpolecce WM Jake Ha OPYroil MallMHe; MO3TOMY CJIYKObI HE MMEIOT
OOCTYyIIa K IIepeMeHHBbIM APYT Apyra. bojyee Toro, mjist Kaxkgoi CTysKObI



IOJKEeH ObITh UETKO OmpeiesieH ee MHTepderic.

Bce 5TO BepHO [0 OmpenesieHHON CTeleHM, HO He 0 KoHua. [a,
CJIY>KObI HE3aBUCMMBI Ha YPOBHE OTIE/JIbHBIX IlepeMeHHbIX. Ho OHM Bce
elle MOTYT OBITh CBSI3aHbI BMeECTe OOLIMMM pecypcaMyM Ha OJIHOI
MallHe WIM B CeTU. bosee TOro, OHM TeCHO CBSI3aHbI OOIIMMMU
IaHHBIMMA.

Hampumep, uToObI H00aBUTh HOBOE II0JIe B 3aMlMCh, KOTOpas
repemaeTcssi MeXAYy CIyk0amu, IIPUIAETCS WM3MEHUTh BCE CITYKOBbI,
MCITOJIb3YIOlMe 3TO HOBoe MoJjie. CaykObl MOKHBI TakKkKe COTJIacoBaTh
MHTEPIIPEeTAINIO TaHHBIX B 9TOM I10J1e. TO eCTh CTYy>KObI TECHO CBSI3aHbI
C 3aIMChIO M, COOTBETCTBEHHO, KOCBEHHO CBSI3aHbI IPYT C JPYTOM.

VTBepKIeHre O HeOOXOOMMOCTM YEeTKO OIpenesiTb MHTepdeiic
TOXXe€ BEepPHO, HO OHO B TOI >Xe€ Mepe OTHOCUTCS K (YHKIMSIM.
HuTtepdeiicel cy>k0 He SBISIIOTCS 0ojiee (hOpMalbHBIMU, CTPOTUMU U
yeTKUMM, ueM MHTepdeiichl GyHKUIMIA. Kak BugnuTe, 9TO IIPEeUMYyIIeCcTBO
IOBOJIbHO MJIJTIO30PHO.

3abnyxaeHne 0 BO3MOXXHOCTU HE3AaBUCMMOM pa3paboTKu 1 pa3BepTbiBaHUS

Ilpyroe mpepnojaraeMoe MpPeyMYIeCTBO — BO3MOXXHOCTb Ilepefauymu
CIYX0 BO BiIaZileHMe OTAeIbHbIM KoMaHmaM. Kaskmast Takasi KoMaHza
MOXKET OTBeuaTh 3a pa3pabOTKy, COIPOBOXKAEHME M SKCIUIyaTalLMIo
CJIY>KOBI, KaK 3TO IpeaIiojaraeT CTpaTerus MHTerpauum paspadboTKu u
skcrryataiuu  (DevOps). Takasi He3aBUCMMOCTh paspaboOTKu U
pasBepThIBaHMS, KaK IIPeIrojaraeTcsi, SIBJISIETCSI MacCIITaOMpyeMOii.
CumnTaeTtcsi, YTO KpPyIHbIe KOPIOPATUBHBIE CUCTEMBI MOTI'YT COCTOSITh U3
OecsiTKOB, COTeH M [Jaske ThICSY CIYKO, paspabaThIBa€MbIX U
pasBepThIBA€MbIX HE3aBMUCUMMO. Pa3pabOTKy, COMNPOBOXKIEHUE U
SKCITyaTalMil0 CUCTEMbl MOXHO pa3deJuTb MeXKIYy aHaJIOTMYHbIM
KOJIMYEeCTBOM HEe3aBUCUMBIX KOMaH/I.

JTO yTBepKIeHMe BEepHO, HO JIMIIb OTYaCTU. Bo-IepBbIX, KakK
IIOKa3bIBA€T MCTOPMS, KPYIIHbIE KOPIOPATUBHbIE CUCTEMBI MOTYT
COCTOSITh M3 MOHOJMUTHBIX M KOMIIOHEHTHBIX CHCTEeM, a TakKkKe Wu3
CUCTEM, COCTOSIIMX U3 CIyk0. To ecTb Ciy>kKObl He eIVMHCTBEHHBIN



CIT0COO MOCTPOEHMST MaCIITabMPyeMbIX CUCTEM.

Bo-BTOpbIX, Kak ObIJIO IOKa3aHO B pasfeiie «3abmyxkaeHue o
He3aBUCUMOCTM», CIY>KObI He Bcerga MOTYT pa3pabaTbhiBaThCs,
pasBepThIBATHCSI M SKCIUIYaTMPOBAThCS He3aBUCUMMO. VX pa3paboTKy
MIPUXOIUTCSI KOOPAMHUPOBATb B TOM JXKe Mepe, B KaKOil OHU CBSI3aHbI
OaHHBIMM MUJIU TIOBEAEHMUEM.

MNpo6nema ¢ XXKMBOTHbIMMU

YTo6Bhl pacCMOTpPeTh 3TM [OBa 3a0MyKIeHMsS Ha IIpUMepe, BepHeMCS
CHOBa K Hallleii cucTeme arperatopa Takcu. Kak Bbl IOMHUTe, 3Ta
CUCTeMA 3HAeT O HeCKOJbKMUX KOMIIAHUSX, MPeIOCTaBISIONINX YCIYTU
TaKCU B TAHHOM ropoje, U MO3BOJIsIeT KIMeHTaM 3aKa3bIBaTh MOE3IKIA.
[IpencTaBuMM, UTO KIMEHTHI BbIOMPAIOT TaKCU II0 PSIIYy KPUTEPUEB,
TaKMX KaK BpeMs OXUIAHMS, CTOMMOCTb, KOMGOPT U OIBITHOCTD
BOJIUTEISI.

MbI pemmiau ajis O0JIbIIeli MacIITabupyeMOCTM peann30BaTh ee B
BIe MHOKECTBA MaJIeHbKMX MMUKPOCTY:KO. MbI pasmenniv GObIION
KOJJIEKTMB pa3pabOTUMKOB Ha MHOXECTBO MaJeHbKMX KOMAaHI W
KaXOI0M IIOpy4YmMau pas3paboOTKy, COIPOBOXAEHME U SKCIUIYaTaLMIo

COOTBeTCTBy}omeros—3 KOJINYECTBA MUKPOCIYKO.

Cxema Ha puc. 27.1 geMOHCTpUpPYeT, KaK HallM MpezriojaraeMble
apXUTEKTOPbI pacIipele/nayn OTBETCTBEHHOCTh MPUJIOXKEHUSI MeXIy
MMKPOCTYKOaMMI. Ciry>xk6a TaxiUI B3aMMO/IEIICTBYET
HEMOCPeICTBEHHO C K/IMEHTOM, 3aKa3bIBAKOIIMM TaKCU C ITOMOIIbIO
cBoero MoOwmiIbHOTO YycTpoiictBa. Cimy:kba TaxiFinder wucciaenmyer
rapaMeTphbl pa3HbIX MOCTABIIMKOB yciayr TaxiSupplier u BbiGMpaer
BO3MO>KHBIX
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Puc. 27.1. OpraHusauus cucteMbl-arperatopa yCayr TakCu B BUAE KOMMAEKca Cnyxo

KaHAMIATOB IJIsT OoOC/ay:kmMBaHMSI KiameHTa. OHA cobupaeT uX BO
BPEMEHHOM 3amucy, MNPUKPEIUVIEHHON K [aHHOMY II0JIb30BaTelo.
Cnyxba TaxiSelector mosyuaeT KpuTepuu, 0003HAUYEHHbIE
10JIb30BaTejieM, Kacallyecss CTOMMOCTH, BpeMeH, KomdopTa U T.1,.,
1 BbIOMpaeT Hambojiee IMOXOASIIMII BapuMaHT M3 CIMCKAa KaHOMIATOB.
3aTeM OHa MepenaeT BbIOpaHHBIN BapuaHT cayk6e TaxiDispatcher,
KOoTOopast opopmIsieT 3aKkas.

Ternepb mpeacTaBMM, UTO 3Ta CUCTeMa pabOTaeT yke OOJjbllie Toja.
Hamm paspaboTumMKy yCHEIIHO [J00aB/ISIIOT HOBBIE BO3MOXKHOCTH,
COMIPOBOXKIAIOT M SKCILTYaTUPYIOT BCE ITU CITY3KOBI.

B oIMH TIIpeKpacHbIii COJHEYHBbIA OeHb COTPYOHMKM OTJHea
MapKeTMHIa OpraHM30Ba/iM BCTpeuy C paspaborumkamu. Ha 3Toii
BCTpeUYe OHU OOBSIBUIM O CBOEM pEeIIeHMM OPraHM30BaTh YCIYTY IO
moctaBKe KOTAT. Kak mpeprionaraeTcsl, KJIMEHTbI CMOTYT 3aKa3aTh
IOCTaBKYy KOTST cebe TOMOII MM Ha paboTy.

KoMmaHusi co3macT HECKOJbKO ITYHKTOB cOopa KOTSAT IO BCeMY
rOpoJy, ¥ KOrAa MOCTYIIUT 3aKa3s, OJykaiiliee Takcu 3abepeT KOTeHKA B
OJHOM M3 ITYHKTOB CO0Opa 1 IOCTaBUT 10 YKa3aHHOMY afpecy.

OmuH M3 TMOCTaBIIMKOB YCAYT COTJIACHJICS Y4YaCcTBOBATh B ITOM
nporpamme. JIpyrue, ckopee Bcero, mocjieqyioT ero mpmumepy, a TpeTbu
MOTYT OTKJIOHUTb IIpeIjI0KeHNE.

Y HeKOTOpBIX BOAUTEJEel, KaK Bbl IMOHMMAaeTe, MOXET ObITh
ajyleprusl Ha KOIIEeK, IIO3TOMY MX HeJb3s BbIOMpPATh OIS BHIITOTHEHMUS



TakMX 3aKa30B. Kpome TOro, y HEKOTOPBIX KIMEHTOB TOKE MOXKET ObITh
ajuieprust Ha KollleK, MO3TOMY JJjisi OOCTY>KMBaHMUS TeX, KTO 3asiBUI 00
ajulepruyM  Ha  KOIIeK, He [JO/DKHbI  BbIOMpATbCs  MalIMHBI,
OCYIIIeCTBIISIBIIME JOCTABKY KOTST B IMOC/IeIHME TPU THS.

A Temepb B3TJSHUTE Ha AMarpaMMy CIy:KO M CKaskUTe, CKOJIbKO U3
HUX TIPUAETCSI U3MEHUTD, UTOOBI peain30oBaTh ONMCAHHYIO yoIyry? Bce!
CoBepIlIeHHO IIOHSITHO, UTO pa3paboTKa M pa3BepThIBaHME YCIYTU
IOOCTaBKM KOTST JOJIKHBI OBITh TIATEILHO CKOOPIMHUPOBAHBI.

MHpIMM CJIOBaMM, BCe CIYKObI TECHO CBSI3aHbI MEXKIY CO00ii U He
MOTYT  pa3pabaThIBaTbCSl, Pa3sBepPThIBATHCSI ¥  COIPOBOXKIATHCS
He3aBUCUMO.

dtra 1pobjieMa CBOMCTBEHHA BCeM CKBO3HBIM 3agadyam. C 3Toi
IIPO0JIEMOI MTPUXOIUTCSI CTAJIKMBATHCS JII000M CuCTeMe, He3aBUCHMO
OT TOro, OpraHM3oBaHa OHA B BUJE KOMILJIEKCA CIyKO MIM HeT.
CucreMbl, pasfiejeHHble Ha CIYKObI 10 (PYHKIIMOHAIBHOMY IIPU3HAKY,
KaK ITOKa3aHOo Ha puc. 27.1, oueHb YSI3BUMBI [IJIsI HOBBIX 0COOEHHOCTEI,
repecekarolux Bce 3T (GyHKIMOHAIbHbIE YPOBHM.

CnaceHue B o6beKTax

Kak 6bI MbI pemimayu 3Ty IIPOOJieMy B apXUTEKType, COCTOSINEN U3
KOMITOHEeHTOB? HeyKkI0HHOe c/iefoBaHMe MPUHLIMIIAM HPOEKTUPOBAHMS
SOLID BbIHYymmIO ObI HAac CO34aThb HAOOP KIAacCOB, KOTOpPbIe MOSKHO
O6bUI0 OB TIOMMMOPGHO PpaCIIMPSITh MOJA IOTPEOHOCTM HOBBIX
BO3MOYKHOCTEINA.

Cxema Ha puc. 27.2 1eMOHCTpUPYeET 3Ty cTpaTeruto. Kimaccoel Ha 3TOM
cxeMe IPUMEPHO COOTBETCTBYIOT Cysk6am Ha puc. 27.1. Ho obparture
BHMMaHMe Ha rpaHuilbl. OTMeTbTe TakKe, UTO BCe 3aBUCUMOCTU
odopMIeHbI B COOTBETCTBUM C IPABUIOM 3aBUCUMOCTEIA.
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Puc. 27.2. Ucnonb3oBaHue 06beKTHO-OPMEHTUPOBAHHOIO NOAX0AA AN NpeoaoneHus npobnemsl
CKBO3HbIX 3a4a4

Bosbiliasi 4acTb JIOTMKM OPUTMHA/IIBHBIX CIYXO COCpemoTOYeHa B
0a30BBIX KjaccaX oOObekTHOM Mogenn. OAHAKO YacTb JIOTMKMU,
CBSI3aHHAs C IT0e3JKaMI, BblJieJleHa B KOMIIOHeHT Rides. Peann3sanus
HOBOJ YCJIYTU 110 JOCTaBKe KOTSIT ITOMeIlleHa B OTAE/IbHbII KOMIIOHEHT
Kittens. OTM [OBa KOMIIOHEHTA IIepeolpenesisiioT abCTpaKTHbIE
6a30Bble KJIACChl M3 OPUTMHAJIbHBIX KOMIIOHEHTOB C ITpMMEHEeHUEM
1a6/I0HOB, TakMX Kak «IllabnoHHbili Memod» unu «Cmpamezusi».

OTMeTuM ellle pas, UTO 1BA HOBbIX KOMIIOHeHTa, Rides u Kittens,
MIOJUMHSIIOTCS TIPaBUIy 3aBucuMocTeit. O6paTuTe TakkKe BHMMAaHUe,



YTO KJIACChI, peajM3ylollye 5T BO3MOXKHOCTH, CO3H4al0TCs habpuKamMm
TI0JT yIIpaBIeHMEM ITOIb30BaTeIbCKOr0 MHTepderica.

SIcHO, 4TO B 3TON cxeMe IIocje peanusauuy Kittens npupgercs
n3Menutb TaxiUIL. Ho Bce ocTajibHOe OCTAHETCS B IIpeXxHeM Buue. B
cucTeMy 100aBUTCS JMIIb HOBBIM ¢aita jar, Gem mamu DLL, KOTOpBIi
OymeT IMHAMMUYECKM 3aTPy>KaThCsI BO BpeMsl BbIIIOJTHEHUSI CUCTEMBI.

To ecTp KOMIIOHEeHT Kittens cyllecTByeT OTAEJIbHO OT OPYIUX U
MOSKeT pa3pabaTbiBaThCs M pa3BepThIBATHCSI HE3aBUCUMO.

c.ny)KGbl Ha OCHOBE KOMIMOHEHTOB

Bo3HMKaeT pe30HHBII BOMNPOC: MOXHO JM peaju3oBaTh HEUTO
1oo6Hoe mIst cy>k6? Y orBeT, KOHEeUHO, ma! Ciry>kObl He 06sS13aTeIbHO
OO/DKHBI OBITh MajJeHbKMMM MOHOAUTAMMU. CaysKObI Takke MOTYT
IIPOEKTUPOBATHCSI B COOTBETCTBUM C mnpuHUuIIaMyu SOLID m maHHOM
CTPYKTYpPOii KOMIIOHEHTOB, UTOObI MMETb BO3MOXXHOCTh [0O0OaBJISITh B
HMX HOBbIe KOMITOHEHTbI, He M3MEeHSIS CYIleCTBYIOIIME.

[IpencraBbTe CAYKOy Ha Java Kak Habop aOCTPaKTHBIX KJIacCOB B
OJHOM WJIM HeCKOJbKUX jar-gaiaax. Kaskayio HOBYI0 BO3MOXKHOCTb MUJIU
pacuypeHe CyIeCTBYIOIIEI BO3MOKHOCTM MOXHO peann30BaTh KakK
OTOe/IbHbIN jar-daii, colepsKalui KJIaCChl, Hac/lenywliue
abCTpaKkTHbIE K/JIAacChl M3 YyKe uMelomuxcs jar-daiaoB. s
pasBepThIBAaHMS HOBOJ BO3MOKHOCTM B 3TOM C/Iyyae OoJblle He
1oTpedyeTcss IIOBTOPHO pa3BePThIBATh CAYKObI, TOCTATOUHO JIMIIb
n06aBUThb HOBbIE jar-daiyibl B MYTM 3arpy3kyM 3TUX CIYKO. VHBIMM
cloBaMy, JnoOaBjieHMe HOBOI  BO3MOXKHOCTM  BBIIIOJIHSIETCS B
COOTBETCTBUM C HPUHIIUIIOM OTKPbITOCTH/3aKpbiTOoCTM (Open-Closed
Principle; OCP).

Cxema Ha puc. 27.3 1eMOHCTPUPYET TaKyl0 OpraHmsanuio ciyxo. Ha
Hell IpeacTaBjeHbl BCe Te JKe CAYKObI, TOJIbKO Ha 3TOT pa3 KaxKmas
COCTOUT M3 KOMIIOHEHTOB, UTO TIIO3BOJISIET [O00aB/ISITh HOBbIE
BO3MOSKHOCTM, peayiM30BaHHbIe B BUIe HOBBIX IIPOM3BOMHBIX K/IACCOB.
ATU IIPOU3BOHbIE KJIACChl HAXOMSITCSI B COOCTBEHHBIX KOMIIOHEHTAX.
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Puc. 27.3. Kaxxpgaa cnyxba coCTOMT M3 KOMMOHEHTOB, YTO NO3BOASET A06aBNSTb HOBblE BO3SMOXHOCTH,
peann3oBaHHble B BUAE HOBbIX MPOM3BOAHbIX KNACCOB

CKBO3HbIe 3aaa4um

Terepb MbI 3HaeM, YTO apXUTEKTYPHbIE I'PAHMIIBI HE BCETA COBIIAAAIOT
C TpaHMUIIAMM Mexcdy caysk6amu. YacTo 3T TpaHUIIbl ITPOXOIST Uepe3
CJTY>KOBI, [Te/IsT UX Ha KOMITOHEHTBHI.

[l TIpeoioneHys pobJieM, CBSI3aHHBIX CO CKBO3HBIMM 3aJilayaMu, C
KOTOPBIMMU CTAJIKMBAIOTCS BCe AOCTATOUHO KPYIHbIE CUCTEMBI, CTY3KOBI
IOJDKHBI MMETb KOMIIOHEHTHbIE apXUTEKTYPhI, CJeOyIOle IPaBuUIy
3aBUCMMOCTe}, Kak T[0Ka3aHoO Ha puc. 27.4. IOTuU COykObl He
OIpeNeNsAlOT apXUTEKTypHble TpPaHUllbl B CUCTEME; TPaHUILIbI
omnpenensioTCs KOMITIOHEHTaMU B CJTy>K0ax.
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Puc. 27.4. Cnyx6bl [OMKHbI UMETb KOMMOHEHTHbIE apXMUTEKTYPbI, CnefytolimMe npaBuay 3aBUCUMOCTEN

3akn4yeHue

HecMmoTpsi Ha Bce MNpeuMYIIecTBa MacIITabMPyeMOCT U ymoOCTBa
pa3pabOTKM  CUCTEMBI, CIYKObI He  SIBJISIIOTCS  apXUTEKTYPHO
3HAUMMBIMM 3JIEMEHTAMMU. ApPXUTEKTypa CHUCTEMBI OIIpeIeIsieTcsI
TpPaHUIIAMM, IIPOBOAVMBIMM BHYTPU 3TON CHUCTEMBI, ¥ 3aBUCUMOCTSIMUA,
IepecekainyMy 3T TPaHUIBI. ApPXUTEKTypa He OIpenesseTcs
busmMuecKkMMy MeXaHM3MaMM, TIOCPEICTBOM KOTOPBIX 3J€MEHTHI
B3aMMOMEICTBYIOT U BBIIIOTHSIIOTCSI.

Ciy:kba MOXKeT ObITh eIMHCTBEHHBIM KOMIIOHEHTOM, IOJHOCTBIO
OKPY>KeHHBIM apXMTEKTYpHOI rpaHuimeil. Ho TouHO Tak ke ciykba
MOKET COCTOSTb M3 HECKOJbKUX KOMIIOHEHTOB, pa3eeHHbIX

apXUTEKTYpPHbIMU I'paHuUIilaMu. B penKMx5—4 CJIYYasiX KJAMEHTBI U CTY3KObI

MOI'YT OBITh HACTOJIBKO CBsA3aHbI, YTO HEe MOI'YT MMETb apXI/ITeKTypHOﬁ
3HAYMMOCTMH.

53 I[TpyMepHO M0 YMCITY MPOrPAaMMMCTOB B KOMaH/Ie.

5_4 XoTesoch ObI HagesaTbCsl, YTO B OUYE€Hb peJKNX, HO OIIbIT ITOKa3bIBaeT, YTO 3TO He TaK.
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Ha, Bce TIpaBUIBHO: mecmyl SGAAIMCS UACMBIO CUCMEMbl U
3aHMMAIOT CBO€ MeCTO B apxXUTeKType, Kak JloOble Opyrue 4acTu
cucTeMbl. B ogHMX cyydasix 3TO BIIOJIHE HOpMaJjibHOe siBjieHMe. B npyrux
OHO MOXeT ObITb YHMUKATbHBIM.

TecTbl KAK KOMMOHEHTbI CUCTEMBI

C TecTaMm CBSI3aHO MHOIO HESICHOCTeN. SIBJISIOTCA /M OHM 4YacTbIO
cucteMbl? JIO/DKHBI JIM OHM OTHENSATHCSI OT cucTteMbl? Kakme BuObI
TECTOB ObIBAIOT? SIBJSIOTCS JIM MOAYJIbHbIE M MHTETPAIIMOHHbIE TECThI



pasHbiIMM TecTamu? Kakoe meCcTO BO BCeM 3TOM 3aHMMAIOT
IIpMeMOYHbIe TeCThbl, QYHKIMOHA/IbHbIE TECThI, TECTHI IJIsI (peliMBOpKa
Cucumber, Tectsl TDD, TecTsl BDD, TecTsl /191 KOMIIOHEHTOB U T.1.?

OO6cyxmeHMe TaHHOM KOHKPETHOI TeMbl He SIBJISIETCSI 1LIeIbI0 9TOM
KHUTHM, M, K CUACThIO, 3TOro He TpebyeTcs. C apXUTEKTYPHOI TOUKMU
3peHMs] BCe TeCTbl OAVMHAKOBBI. bynab TO MaseHbKMe TecTbl TDD, uan
6ospmne Tectsl FitNesse, Cucumber, SpecFlow, unm JBehave — Bce oHn
apPXUTEKTYPHO 5KBUBAJIEHTHBI.

TecTsl 110 CaMOi1 CBO€I TIpUpoAe CaedyoT MpaBuUiy 3aBUCUMOCTEN;
OHM OYeHb MOeTaJbHbl M KOHKpPETHbI; M OHM BCerma 3aBUCSIT OT
TeCTUpyeMoro Kkoza. ®akTu4eCKM TeCTbl MOXHO CYUTATh CaMbIM
BHEIIHVMM KPYTOM apXMUTEeKTypbl. HMUTO B cucTeMe He 3aBUCUT OT
TECTOB, HO TeCTbl BCerga 3aBUCIT OT BHYTPEHHMX KOMIIOHEHTOB
CUCTEMBI.

TecThl Takke MOKHO pa3BepThIBAThb He3aBUCUMO. DaKkTUUYeCKyu B
OOJIBIIIMHCTBE CJIY4aeB OHM Pa3BepPTHIBAIOTCS B TECTOBBIX CHMCTEMAX, HO
He pa3BepThIBAIOTCS B ITPOM3BOJICTBEHHBIX cucTeMax. TO eCcTh Jaske B
CUCTEMAX, I/le He3aBMUCMMOEe pa3BepThiBaHMe He TPebyeTcsl, TeCThl BCe
PaBHO pPa3BePTHIBAIOTCSI HE3aBUCUMO.

TecTbl SABISAIOTCS Hauboyiee WM30JAMPOBAHHBIMYM KOMIIOHEHTAMMU
cucteMbl. OHM He  HYKHBI CUCTEME IS  HOPMAaJIbHOTO
dbyukumonupoBanus. [lonb3oBaTeay He 3aBUCIT OT HUX. X ponp —
MoAIepXaTh pas3spaboTKy, HO He paboTy. M Bce ke OHU SIBJISIIOTCS He
MeHee Ba’KHBIM CUCTEMHBIM KOMIIOHEHTOM, 4YeM JiloOble Ipyrue.
dakTHUUeCK OHM IIPeACTaBJISIOT MOJEIb, KOTOPOJ JOJIKHBI CJIeA0BaTh
BCE OCTaJIbHbIe KOMITOHEHTHI.

MpoekTupoBaHue AN NPOCTOTbI TECTUPOBAHUSA

KpaitHss1 cTereHb MU30/SIIUM TECTOB B coUeTaHuu ¢ TeM (PakTOM, UYTO
OHM OOBIYHO He Pa3BEPTHIBAIOTCS, YaCTO 3acTaBJSIeT Pa3spabOTUYMKOB
oyMaTb, UYTO TeCTbl BBIXOIST 3a paMKM [Ou3aiiHa CUCTEMBI. IJTO
abCOJIIOTHO HeBepHasi TOYKa 3peHusi. TecThl, HEJOCTATOUHO XOPOIIO



MHTerpMpoBaHHble B JM3aliH CUCTE€MbI, OOBIUHO OKAa3bIBAIOTCS
XPYIIKUMMU U JTeJIaI0T CUCTEMY SKeCTKOV ¥ HeyIOOHOI JIJIST M3MeHeHUs.

[Ipo6iema, KOHEYHO, 3aK/JII0UAaeTCsI B TECHOM 3aBUCHMMOCTHU. TecTsl,
TeCHO CBSI3aHHbIE C CUCTEMOI, MHOOJ/DKHbI M3MEHSITbCSI BMeCTe C
cuctemoii. Jlake camble 0e300MAHBIE WM3MEHEHMS B CUCTEMHOM
KOMIIOHEHTE MOTYT HapyIIUTh HOPMaJbHYIO PAaOOTy MHOTMX CBSI3aHHBIX
TECTOB MJIM ITOTPeOOBATh UX M3MEHEeHNSI.

dTa cUTyalusi MOXeT MpuobdpeTaTb 0COOyI0 OCTPOTY. Mi3MeHeHUS B
O0IIMX CUCTEMHBIX KOMIIOHEHTaxX MOTYT HapyliUTb paboTy COTeH U
Iaske ThICSY TeCTOB. JTa CUTyallusl U3BECTHA KaK «npobyema Xpynkux
mecmos».

HeTpynoHO TIOHATH, KaK 3TO MOXeT TIpomu3oiTu. IIpencraBbTe,
HarpuMep, HabOp TeCTOB, MCHOJb3YIOUIMX rpadudeckuit MHTEpderic
IJIs1 IIPOBEPKM OM3Hec-TpaBuja. Takue TeCTbl MOTYT HauMHATh paboTy
Ha CTpaHuile aBTOpPM3aLMM U 3aTeM IOC/Ie0BaTe/JIbHO MMepexoanuTb OT
CTpaHMIIBI K CTpaHulle, IPOBeEpsisI oIlpedeeHHble OM3HeC-IIpaBua.
JIioboe wM3MeHeHMe B CTpaHMIle aBTOpU3ALUM WIM B CTPYKType
HaBUTAIMM MOKET HapYIIUTh paboTy 60JbIIIOrO KOJIMYECTBa TeCTOB.

XpynKye TeCTbl 4aCTO OKAa3bIBAKOT OTpUIIATE/IbHOE BIMSHUE, Oeast
cucTeMy KecTkoi. Korgma paspaboTuMky 3ameuvaloT, 4YTO IIPOCThIe
M3MEHEHMSI B CUCTEMBbI BbI3BIBAIOT MAaCCOBbI€ OTKa3bl TECTOB, OHM
MOTYT TIPOTUMBUTBCS TakKUM W3MeHeHusiM. Hampumep, mpeacTaBbTe
OUajior MeXIy KOMaHIOoi pa3pabOTuMKOB M COTPYAHMKAMM OT[esia
MapKeTMHTa, MPOCSIIMMM BHECTU MPOCTOe M3MEHEHVEe B CTPYKTYpy
HaBUTaLIMM, KOTOpoe HapymuT paboTy 1000 TecToB.

PenreHne 3akjaOyaeTcsl B TOM, UTOObI 3aK/IaAbIBaTh BO3MOXKHOCTD
TeCTUPOBAaHMUSI B IIPOeKT. IlepBoe IMPaBUJIO ITPOEKTUPOBAHMUS
IIPOrPaMMHOTI0 obecrieueHus] — UAET JIU pedb O TECTUPYEMOCTU I O
yeM-TO ellle — BCEria OJHO: He 3a8LCemyb HU 0m 1ez20, Umo MOoXem 4acmo
MmeHsimbcs. Tlonb3oBaTeNbcKue MHTepdeiichl IepeMeHuUMBbl. Habopsbl
TEeCTOB, OCYIIECTBJISIIOININE IIPOBEPKM MOCPEICTBOM IOIb30BATEIbCKOTO
mnHTepdeiica, JdomxicHbol Obimb Xxpynkumu. ITO3TOMY CHUCTEMA U TECThI
OOJDKHBI IIPOEKTUPOBATHCS TaK, UTOOBI PabOTy OM3HEC-TIPaBUI MOXKHO



OBIJIO IIPOBEPUTH O€3 MOIb30BaTEIbCKOr0 MHTepdeiica.

MporpaMMHbIiM MHTEepdeiC ana TeCTUpOBaHUSA

IO OOCTMXKeHUsT 3TOM Leau cjlenyer Co30aThb  CIelaibHbIN
IIpOrpaMMHbIi MHTepdeiiC s TeCcTOB, YTOObI HAaTh MM BO3MOXKHOCTD
IIPOBEPUTH BCe Ou3Hec-mpaBuiaa. IToT API mo/skeH 3amuiaTh TeCThI OT
IpobyieM ¢ orpaHuYeHussMM 0e30MacHOCTM, He MCII0Jb30BaTh
OOPOrOCTOSIIME pecypchl (TakuxX, Kak 0a3bl JAHHBIX) M 3aCTaBJ/ISITh
CUCTEMY BXOIUTb B 0COOble TecTupyeMbie cocTostHusI. Takoit API
OO/DKeH ObITh HAAMHOKECTBOM UHMepakmopos W  adanmepos
unmepaeiicos, KOTOpbIe MCITOJIb3YIOTCS T10JIb30BATEIbCKUM
MHTEepdeiicoMm.

Ilenp API TecTUpoBaHUSI — OTHEJUTb TECTbl OT MNpuaoxeHus. Ilox
OThesieHeM II0Apa3yMeBaeTCsd He TOJIbKO OThe/leHuie TeCTOB OT
110JIb30BaTeJbCKOTO MHTep@deiica: 11ejib — OTAeIUTh CTPYKTYPY TECTOB
OT CTPYKTYPBI IPUJIOKEHUS.

CTpyKTypHas 3aBUCMMOCTb

CTpyKTypHasi 3aBUCMMOCTb — OJIHA M3 CaMbIX CWJIbHBIX M Hambosee
KOBapHbIX (OpM 3aBUCUMOCTM TecTOB. IIpemcTaBbTe HabOp TECTOB, B
KOTOPOM MMEIOTCS TECTOBbIE KJIACChl OIS BCeX MPUKIIALHBIX KIaCCOB U
TEeCTOBbIE METO/IbI JIJISI BCEX MPUKIAAHBIX MeTOI0B. Takoii Habop OueHb
TECHO CBSI3aH CO CTPYKTYPOM MPUJIOKEHMS.

li3MeHeHMe B OJHOM M3 IIPUKJIAAHBIX METOLOB MJIM KJIaCCOB MOXKET
II0B/Iedb HEeOOXOOVMMOCTb WM3MEHUTH OOJIbIIOe KOJMUYECTBO TECTOB.
CremoBaTe/NIbHO, TECTbl CJIMIIKOM XpYIIKME€ U MOIYT cAesaTh
TIPUKJIASHONM KOJ, CIMIIKOM JKeCTKMM.

Ponb API TecTMpoBaHMSI — CKPBITb CTPYKTYPY MPUIOXKEHUS OT
TECTOB. JTO MMO3BOJIUT Pa3BUBATh IPUKJIALHOM KO, HE BN HA TECThI.
DTO TaKXXe IMO3BOJIMT Pa3BUBATh TECTHI, HE BAMSIS Ha IPUKJIATHOM KO,

Takas BO3MO>XHOCTb He3aBMCMMOI'O pPa3BUTHUA abCOJIIOTHO



HeoOx0/l¥Ma, ITOTOMY UTO C TeueHMeM BpeMeHM TeCTbl CTAHOBSITCSI BCe
06ojiee KOHKpPETHBbIMM, a IPUKIALHONM KOJI, HAMpPOTUB, — Bce Oojee
abCTpakTHBIM U 00001eHHbIM. TecHasi CTPYKTypHas 3aBUCUMOCTD
MpensTCTBYeT TaKOMYy PpPa3BUTUI0O — WIM, II0 MeHblleit Mmepe,
3aTpyAHSeT ero — U MellaeT MPUKIAJTHOMY KOy CTAHOBUTBHCS BCe
60Jiee 0000IIIeHHBIM U TMOKMM.

be3sonacHocTb

OTkpbITOCTh API TeCTMpOBaHMUS MOXKET IIPeACTaBJISATh OIACHOCTb, €C/IU
pa3BepHYTh €ro B IIPOM3BOACTBEHHOI cucreme. Eciaum 23To
nencTBUTENbHO TakK, API TecTupoBaHusI M Hebe30IMacHbIe YaCTU €ro
peaJiM3allMM  [OOJ/DKHbI HAXOOUTbCSI B  OTHEJbHOM KOMIIOHEHTE,
yCTaHaBJIMBA€MOM He3aBUCUMO.

3aknwyeHue

TecTbl He HAXOASATCS BHE CUCTEMbI; OHM — YaCTb CUCTEMbBI, M K UX
MIPOEKTUPOBAHUIO CJIeAyeT MOAXOAUTh C HEMEHbIIMM BHMMAaHUEM,
yTOObl IIOJYYUTh OT HUX BBITOAbI B BUAE CTAOMIBHOCTU U
3alIUIIEHHOCTH OT perpeccuit. TecTol, KOTOpbIE HE ITPOEKTUPYIOTCS KaK
YyacTb  CUCTE€MbI, TMOJYYalOTCSI  XPYINKMMM U CJIOKHBIMM B
COnpoBOXAeHMMU. Takme  TeCcTbl  YacTO  3aKaHUYMBAIOT  CBOeE
CyllecTBOBaHME B  KOMHAaTe  IlepCOHana,  OCYIIEeCTBJISIONIEro
COIIPOBOXKIEHME, TOTOMY UTO X CJIMIIKOM TSIKEJIO IO IePsKUBATh.



29. Yucrag BcTtpamBaeMasi apxXuTekTypa

Aemop: Dietimc I'penHuHe (James Grenning)

HekoTopoe BpeMsi TOMY Hasan s MmpouuTan crtatbio The Growing

Importance of Sustaining Software for the DoD22 («PacTyiiee 3HaueHue
YCTOMYMBOIO IPOrpaMMHOro obOecriedeHMs] [OjsI MMHMUCTEPCTBa
oboponbi») B Omore [yra IlImmara. B Heit [Iyr cmeman ciemymoliee
3asIiBJIeHNe:

HecmMomps Ha mo 4mo npoepamMmHoe obecnedeHue He U3HAWUBaemcs,
8CMPOEHHbIE MUKPONpo2pamMmel U 060py008aHUE ycmapesawm, 4mo
mpebyem mMoldugukauuu npo2pamMMHo20 obecneyeHus.

JTOT MOMEHT KOe-UTO MPOSICHMUI Ijis1 MeHs. [Iyr yImoMsSHyJI [OBa
TepMMHA, KOTOpble I MOI WIM He MOr Obl CUeCTb OUYeBUIHBIMIU.
[IporpaMMHOe obecIieueHe — 3TO TO, YTO MMEET HOJITMIl CPOK CITYKObI,
HO BCTPOEHHbIe MUKpoIporpammsl (firmware) ycrapeBaioT B mpoiiecce
pasBUTHUSI amIapaTHOro obecrneueHus. Ecim y Bac eCTh  OIIBIT



pa3paboTKM BCTpPaMBAEMbIX CUCTEM, BbI HO/DKHBI 3HATb, YTO
obopymoBaHMe IIOCTOSIHHO COBEPIIEHCTBYeTCSI. B To ke Bpems
n00aBJISIIOTCSI HOBbIe (DYHKIIMM B «IIPOrpaMMHOE OobecIrieueHue», U ero
CJIOKHOCTD TIOCTOSTHHO PacTerT.

S xoTes 661 1OOABUTH K 3asiBjieHMIO Jlyra:

HecmMomps Ha mo 4mo npoepamMmHoe obecnedeHue He U3HAaWUeaemcs,
OHO MoXem Obimb paspyweHo HeynpasasgeMbiMu 3asucuMoOCmsaMU O0m
MUKpONpo2pamm u 060py0os8aHus.

Hepenko BCTPOEHHOMY MPOrpPaMMHOMY 00eCIiedeHMI0 MOXKET ObITh
OTKa3aHO B [JOJTrOM >KM3HU M3-3a 3apakeHus 3aBUCUMOCTSIMMU OT
amnrapaTHOro obecrieueHnsl.

MHe HpaBuTcs, Kak JIyr oxapaKTepu30Bal MMUKPOMIPOrpaMMbl, HO
IaBaiiTe IMOCMOTPUM, KakKue ellle OoIlpefeaeHus MOKHO JaTb. S,
HaIIpMMep, HallleJI cJieAyIolie BapUaHThI:

. «MMKpOIIpOrpaMMbI XPaHSTCS B 9HEeProHe3aBUCUMBbIX
3alIOMMHAIOIIMX YyCTpolicTBax, Takux Kak I3V, ITIMI3Y win duem-
MMaMsTb» (https://ru.wikipedia.org/wiki/

BcmpoenHoe_npozpammHoe_obecheueHue).

e «MuxkpomporpaMmMma — 3TO IIporpaMMa, MaM HAOGOp MHCTPYKIMUIA,
3aK/II0UeHHas B arIapaTHOM YCTPOJICTBE»
(https://techterms.com/definition/firmware).

e «MuKkpoIrporpaMmma — 3TO IIPOrpaMMHOe obecIieueHne, BCTPOEHHOe
B ycTpoiicTBO» (https://www.lifewire.com/what-is-firmware-2625881).

e MuxpormporpaMmMa — 3TO «IIPOTpaMMHOe obecrieueHue (IIporpaMma
WM OaHHbIe), 3allliCAaHHOe B IIOCTOSIHHOE 3allOMMHAalolIee
YCTPOMCTBO (II3Y)»
(http://www.webopedia.com/TERM/F/firmware.html).

3asgBneHue [yra MoMOIJI0 MHE 3aMETUTh OLIMOOUYHOCTh BCEX ITUX


http://https://ru.wikipedia.org/wiki/%D0%92%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://https://techterms.com/definition/firmware
http://https://www.lifewire.com/what-is-firmware-2625881
http://www.webopedia.com/TERM/F/firmware.html

OOILEIIPUHSITBIX OIpeAeNeHuii MMKPOIIPOTpaMM WM, IO KpaiiHeii
Mepe, MX HeaKTyaJbHOCTb. Ha3BaHue «MMKpOIIpOrpamMmMa» He
rnogpasymeBaeT, uyTo Kop XxpaHutcsa B II3Y. IIpmHanmjaexxHOCTb K
KaTeropuy MUKPOIIPOrpaMM He 3aBUCUT OT MeCTa XpaHeHUs; B
OoJibllielt cTereHu OHa 3aBUCUT OT CJIOKHOCTM M3MeHEeHMsI B Impoliecce
COBEpIIEeHCTBOBaHMSI o0bopymoBaHus. O6opymoBaHue [IeiiCTBUTEIbLHO
COBepILIeHCTBYeTCS (IPUOCTAaHOBUTECh U B3IJITHUTE Ha CBOI TejedoH),
[I03TOMY MbI [OOJDKHBI CTPYKTYPUPOBATh CBOM BCTpPaMBaeMblil KOI C
YUYeTOM 3TOM JAHHOCTMU.

S HMYero He MMe MPOTUB MUKPOIIPOrpaMM MM Pas3spabOTUMKOB
MMKPOIIpOrpamMM (S caM 3aHMMAJICA CO3LaHueM MUKpornporpamm). Ho
Mbl JEVCTBUTEJbHO OO/DKHBI MEHbIEe IMUCaTb MUKPOIIPOrpaMMbl U
Oosbllile — MMporpamMmmMHoOe obecrieueHue. Ha camoM fesie s pa3oyapoBaH
TeM, YTO pa3pabOTUMKM  MMUKPOIIPOrpaMM MMUIOYT UX Kak
MUKPOIIpOrpamMmmbl!

MHkeHepbl, He 3aHMMAalOUIMecss pa3paboOTKOV BCTPauBaeMOro
IIPOrPaMMHOIO ObecIieueHus, TOXKe IMITYT MUKPOIpOrpamMmmbl! Bor
TOXKe (pakTMUecKyu MuileTe MUKPOITpOrpamMmbl, korga BHeapsieTe SQL B
CBOJ KOO WJIM KOIJa CTaBUTe €ro B 3aBUCMMOCTb OT MJIaT(QOPMBI.
Pa3paboTunky npuiaokeHuit njas Android muUIIyT MMKpPOIpPOIPaMMObI,
KOTIa He OTHeSIIOT 6u3Hec-10ruKy oT Android API.

S yyacTBOoBas B pa3pabOTKe MHOIMX IIPOEKTOB, IJle I'PaHb MEXIY
NPUKJIATHBIM KOJOM (IIPOTpaMMHBIM OOeclieueHMeM) U KOOOM,
B3aMMO/IEMCTBYIOIIMM C 00OpymOBaHMEM (MMUKPOIIPOrpaMmoii), Oblia
pa3MbITa 10 IOJHOI0 Mcue3HoBeHMs1. Harpumep, B KoHIe 1990-x romos
MHe  IIOCYaCTJIMBWIOCh  y4aCTBOBAaTh B  MepenpoOeKTUPOBAHUM
MOACUCTEMBl KOMMYHMKALIMM C 1IeJbl0 IMepexola OT TeXHOJIOTUM
MYJIbTUIIJIEKCUMPOBaHMUSI C pa3sneneHueM 1o BpeMeHM (Time-Division
Multiplexing; TDM) K TeXHOJOIMM Mepenadyu rojioca Mo MmpoTokoay IP
(Voice Over IP; VOIP). Texnomornsa VOIP mMpoKO MCHOJIb3yeTCS B
HalIM OHM, a TexHonorusi TDM cumrtanach coBpeMeHHOi B 1950 —
1960-x romax u mmpoko npumeHsjiach B 1980 — 1990-x romax.

Bcsikuii pa3, Korma Yy Hac TOSIBASUICS BOIIPOC K MHXeHepy-



CUCTEMOTEXHUKY O TOM, KaK BBI3OB [O/DKEH pearupoBaThb B TOW WIN
MHOW CUTyalMM, OH MCYe3al U CIYCTS KaKoe-TO BpPeMS TMOSIBJISIJICS C
OueHb MOAPOOHBIM OTBETOM. «OTKyZla Thl 3TO Y3HA/I?» — CIpallUBaIN
Mbl. «/3 KOJa MpoAyKTa», — OTBeYa] OH. 3allyTaHHBIN U yCTapeBIIUM
KOJ, CJIYKWJI CIIPABOYHMKOM I10 HOBOMY NpoayKTy! CyliecTByrolas
peanmu3aiusi He umesa paspgeneHust Mmeskny TDM u Ou3HeC-JIOTMKOA,
BBITIOJIHAIOIEV BbI30Bbl. Bechb TMPOAYKT L€IMKOM 3aBUCET OT
000pyIOBaHMS/TeXHOMIOTUI, U ITOT KIYOOK HeJsb3sl ObLIO pacIyTaTh.
Bech mpoayKT dhakTHuecky 6511 MMKPOIIPOrpaMMOIA.

PaccMoTpuM  Opyroii  OpuUMep:  VIIPaBJSIONME  COOOIeHMS
IIOCTYIIAlOT B CUCTEMY  4Yepe3  IIOCJAeJOBAaTeNbHBbI  IMOPT.
HeynuBuTeabHO, UYTO B TaKOil CUCTeMe MMeeTcsI 00paboTUMK/
oucretrdep coobmenuit. O6padboTUMK coobIeHNl 3HaeT ux (GopmMarsl,
MOKET MX aHaJIM3MPOBaTh U IepeaaBaTh KOOY, KOTOPBIN CreHepupyeT
oTBeT. HMUTO 13 IlepeuncjIeHHOrO0 He BbI3bIBAeT YAMBJIIEHMS, KpoMe
TOr0, YTO O0OpaOOTUMK/AUCIIETUED COOOIIEeHMII HaXOOUTCSI B TOM K€

daiine, 4yTo U KO, B3aMMOAENCTBYIOIIMII C MMUKPOCXEMOJ UARTi.
O6paboTuMK cooOwWeHnii MHPUUMPOBAH [OEeTaASIMM, VMEIOIVMU
otHomeHne K Mukpocxeme UART. OH Mor 6bI ObITh ITPOrpaMMHBIM
obecrieyeHMEM C MTOTEHIMATBHO OOJBIINM CPOKOM CIY3KObI, HO BMECTO
5TOr0 OH CTaJI MUKpoIporpammoii. O6paboTumKy COOOIIEeHMIT OTKa3aHO
B IIpaBe ObITh ITPOrPaMMHBIM ObecreueHneM — ¥ 3TO HeIllpaBUJIbHO!

S maBHO 3HAA ¥ IOHMMAJ BaKHOCTh OTHEJEHUSI ITPOrPaMMHOTO
obecrieueHMsT OT oOOpydoBaHMsl, HO cjioBa J[lyra IIpOSICHMIM, KakK
MCITOIb30BaTh TEPMUHBI NPO2PAMMHOE 00ecneueHue i MUKpoOnpozpamma
B OTHOILIEHUM JIPYT K IPYTY.

JTO SICHOe cOooOlleHue [Jisi MHXXeHepOB U IPOTrpaMMMCTOB:
MIpeKpPaTUTe MMUCaTh TaK MHOTO MMKPOIIPOTPaMM U JaiiTe CBOEMY KOy
IIaHC CJIY>KUTh J0aro. KoHeuHo, 1oTpeboBaTh 3TOro He noayuntcs. Ho
maBaiiTe IIOCMOTPMM, KaK COXPaHUTb apXUTEKTYpPy BCTpPaMBaeMOTO
IIPOrpaMMHOIO0 KOJA B UMCTOTE, YTOObI [AaTh IPOrpaMMHOMY
obecIrieueHIIO 1IaHC CJTY>KUTb JOJITO.



TecT Ha npodNpUroaHOCTb

[loueMy Tak MHOIO IIPOTPaMMHOIO oOOecIieyeHMsI MpeBpallaeTcs B
MUKponporpammsbli? [Ioxoxke, 4TO OCHOBHAasl IIPUUYMHA 3aKJIKUYAETCS B
CTpeMJIEHUM TIOYYUTh OEeMCTBYWIIMII  BCTpaMBaeMblil KOO U
[IPAKTUYECKM He YIeaseTCsl BHUMAaHUSI ero CTPYKTYPUPOBAHUIO [JIs
yBeJIMUeHMs1 cpoka ciy:k0bl. KeHT Bek omuchIBaeT Tpu mara B CO3TaHUA
IIPOTPaMMHOTO obecrieueHnst (Iajee B KaBbIUKaX ITPUBOISTCS CJIOBA
KeHTa, a Kypcugsom BbIfieJIeHbl MOV KOMMEHTAPUN):

1. «CHauasa 3acTaBbTe ero paboraTb». Bol ocmanemecs He y den, eciu OH
He pabomaem.

2. «3aTeM IepeImniInTe ero NpaBuabHO». PeopeaHu3ytime kod, umo0bsl 8bl
u dpyaue cMo21u NOHUMAmMy U pa3eueams e2o0, Kozda nompebyemcs
Umo-mo U3MeHUmMs Uiu NOHSIMb.

3. «3aTeM 3acTaBbTe ero paboraTh ObICTPO». PeopzaHu3ytime Kod, umoobbl
000UmMbCA «HE06X00UMOLL» Npou3800UMeNTbHOCMUL.

Bosbliliast 4acTh BCTpaMBaeMbIX CMCTEM, KOTOpPbIe MHE ITPUXOAMUIIOCH
BUIETb, IIOXOKe, Mucajach C €IMHCTBEHHO! MbICJIbIO B TOJIOBE:
«3acTaBpTe ero paboraTb», — ¥ MHOTJA C HAaBSI3UMBOM WOeeli:
«3acTaBpTe ero paboraTh OBICTPO», — BOIUIOIIAEMOI BBeIEeHUEM
MMKPOOIITUMM3AIMI IPU KaKIOM yI00HOM ciay4dae. B cBoeit kHure The

Mythical Man-Month21 ®pen Bpykc npenjaraet «IJaHUPOBATh OTKA3 OT
repBoii Bepcum». KeHT 1 @pefl, COBETYIOT MPAKTUUYECKM OIHO U TO XKe:
y3HaiiTe, Kak 3TO paboTaeT, 1 HaliiuTe Jydlliee pelieHue.

BcTpanBaemoe rporpaMMHOe obecrieueHne HuuyeM He OT/IMYaeTcs B
OTHONIIEHUM STUX IIpobsieM. MHoOrme HeBCTpauBaeMble ITPUIOKEHMS
ITOBOZISTCSI TOJIBKO JIO CTaAVM «paboTaeT», ¥ Majo UTO e1aeTcsl, YTOObI
KOJI, [TOJTYYMJICSI TIPaBUIbHBIM U CJIY>KWJI TOJITO.

[TosryueHue pabOTAIOIIErO MPUIOKEHMUSI — ITO TO, UTO S HA3bIBAIO
TEeCTOM Ha MpoGOPUTOAHOCTb [JisI IIporpaMmmucTta. I[IporpaMMUCT,



pa3pabaThIBAIOIIMII IPOTPAaMMHOE oObOecIieyeHyue, BCTpaMBaeMoe WU
HET, KOTOPbIN 3a060TUTCS TOJIBKO O TOM, UTOOBI IIOJYUYUTh paboTaIiee
TIpWIOKEeHMEe, HAHOCUT Bpeld CBOMM IIPOAYKTaM M PabOTOmATEeo.
[IporpaMMupoBaHue — 3TO HeUTO OoJjblliee, YeM YMeHMEe IIICATh
paboTaroniye IIPUIoKeHMSs.

B KauecTBe mpuMepa B3IJITHUTE Ha ciledyloimiye QYHKINUHA,
Haxondliuyecss B OOHOM (paiiie MajeHbKOil BCTpaMBaeMO} CUCTEMBI,
HaMMcaHHbIE B X0/ e MPOX0XKAEeHMs TecTa Ha IIPOQIIPUTOTHOCTD:

ISR(TIMER1 vect) { ... }
ISR(INT2 vect) { ... }
void btn_Handler(void) { ... }

float calc RPM(void) { ... }

static char Read_RawData(void) { ... }
void Do_Average(void) { ... }
void Get_Next_ Measurement(void) { ... }
void Zero_Sensor_1(void) { ... }
void Zero_Sensor 2(void) { ... }
void Dev_Control(char Activation) { ... }
char Load FLASH_Setup(void) { ... }
void Save FLASH_Setup(void) { ... }
void Store_DataSet(void) { ... }

float bytes2float(char bytes[4]) { ... }
void Recall DataSet(void) { ... }

void Sensor _init(void) { ... }

void uC_Sleep(void) { ... }

B Takom mopsiake GyHKLUMM ObLIM OOBSIBJIEHBI B (haiiae ¢ MCXOIHBIM
KOAOM. A Tellepb pa3aeM UX U CTPYIIIIUPYEM I10 pelllaeMbIM 3aJauaM:

o QyHKIMM, peayin3yloliye MpeaMeTHYIO JIOTUKY:



e floatcalc_RPM(void){ ...}

e void Do_Average(void){ ... }

« void Get_Next_Measurement(void){ ... }
e void Zero_Sensor_1(void){ ...}
e void Zero_Sensor_2(void){ ...}

o GyHKLMM, 0OCTY;KMBaIOIIIMe alnapaTHyIo IaTgopmy:

e ITSR(TIMER1 vect){ ... }¥
o ISR(INT2 vect){ ...}
e voiduC_Sleep(void){ ... }

» QyHKLMM, pearupylolliyie Ha HaskaTyUsI KHOIIOK:

e voidbtn_Handler(void){ ... }
e void Dev_Control(char Activation){ ... }

e (QyHKUMS, YMTaWIIasl HdaHHble U3 ammnapaTHOrO aHaJ0roBO-
umdpoBoro npeobpasonaTesis:

e static char Read_RawData(void) { ... }

° (IJYHKLU/II/I, 3aIlIMChIBAKOII e 3HAa4YeHWs B OJOJITOBpEMEHHOE
XpaHU/INIIE:

e char Load_FLASH_Setup(void){ ... }



e void Save_FLASH_Setup(void){ ... }
e void Store_DataSet(void){ ... }
o floatbytes2float(charbytes[4]){ ...}
e void Recall_DataSet(void){ ... }
» QyHKIIMS, KOTOpas He JieJiaeT TOTO, YTO MOoJipa3yMeBaeT ee UMSI:
e void Sensor_init(void){ ... }
3aryisiHyB B Ipyrue (Gaiijibl 3TOTO MPUJIOKEeHMS, s1 HallleJl MHOKEeCTBO

MIPEISITCTBUIA, MEIIAIIIMX IIOHMMaHNUIO Koga. Takke s 0OHAPYKIUJI, UTO
opraum3anusi  (¢aiaoB  MNoapasyMeBaeT eIMHCTBEHHBIN  CII0CO0

TEeCTUPOBAHMSI OTOr0 KOAA — HEIOCPeICTBEHHO BHYTPU 1I€J1eBOro
ycTpoiictBa. IIpakTuMuecKu Kakablii OMUT STOrOo Koja 3HAeT, UTO
OTHOCMUTCS K CreLyaan3upoOBaHHOMN MMKPOIIPOLIECCOPHOM

ApXUTEKTYpe, MCIIOJb3Yys «pacIIMpeHHbIe» KOHCTPYKIUM SI3bIKa Cﬁ,
MIPUBSI3BIBAIOIIME KOJ K KOHKPETHOMY HAb0Opy WMHCTPYMEHTOB U
MMKpPOITpPOIleccopy. Y 3TOro Koja HeT HUY MaJIeillero IIaHca CIYKUTb
IOJITO, ec/iv OyIeT pelleHo MepeHecTy MPOAYKT Ha APYTYIO alIapaTHyIo
aTgopmy.

[IpunoskeHne paboraer: MHXKeHep TIPOIIIET TeCT Ha
npogrnpurogHocTb. Ho Henab3sl cKasaTb, UYTO OHO MMEET UUCTYIO
BCTPauBaeMYyl0 apXUTEKTYDPY.

Mpusaska kK 060pyaoBaHUI0 — Y3KOE MECTO

CymiecTByeT Macca o0cCO0bIX IIpo6jaeM, € KOTOPbIMM IIPUXOIUTCS
CTAJIKMBATHCS Pa3pabOTUMKAM BCTPaMBAEMbIX CHMCTEM M He 3HAKOMBIX
pa3paboTuuKaM OOBIYHOIO IPOTPaMMHOro obecrneueHus. Hampumep,
OTpaHMYEHHbII 00beM MaMsITM, OrpaHMUYEeHUS IO BpPEeMEHHU
BBITIOJIHEHMS OIlepalluii, orpaHMYeHHbIe BO3MOXHOCTY BBOJIa/BbIBOJIA,



HeTpaaMIMOHHbIE M0JIb30BaTeIbCKME MHTEepdeiichl, a Takke HaJIudue
OATYMKOB ¥ KOHTAaKTOB, COEOUHSIONIMX C BHEIIHMM MMUPOM. B
OOJIBIIMHCTBE CAyYaeB ammapaTHoe obeclieueHyue pa3BUBAETCS
TapaIeJIbHO C IPOTPaMMHBIM OOecIieueHreM ¥ MUKPOIIPOrpaMMaMu;.
V Bac, Kak MHXeHepa, paspabdaThIBaIOLIEro KO IJjIsI TaKOro pojma
CUCTEeM, MOXKET He ObITh MecTa IJ1s1 3aImycka kKoga. Ho aTo elne He camoe
XyAliee — II0JyYeHHOe 000pyZOBaHMEe MOKET MMETb COOCTBEHHbIE
HeIOCTaTKM, UTO 3aMeIsIeT pa3paboTKy IPOrpaMMHOIO obecIieueHus
60/1b11Ie, YeM OOBIYHO.

Ia, BCcTpamMBaeMoe IIpOrpaMMHOe obeclieueHue MMeeT CBOU
0COOEHHOCTHM, ¥ MHKeHePbl BCTPaBaeMbIX CHCTEM — ocoOblie moau. Ho
pa3paboTKa BCTpauBaeMbIX CUCTEM He HACTOJbKO OCOOEHHAas, 4TOOBI
IIPUMHLIMIIBI, ONMChIBAEMbI€ B 3TOI KHUTE, HeJIb3sl ObUIO MPUMMEHUTh K
BCTpPaMBaeMbIM CUCTEMAaM.

OpgHa 13 0cCOoObIX IIpOOJIEM BCTpaMBaeMbIX CHCTEM — [mecHas
3asucumocms om  obopydosaHusi. Korma  BCTpauBaeMblii KO
CTPYKTypUpyeTcs: 6e3 IMpUMeHEeHMsI IPUHLMUIIOB UM IIPUEMOB UMCTOI
ApXUTEKTYPhI, YACTO MPUXOOUTCS CTAJKMBATHCS CO CIleHapueM, KOTaa
KOJI MOKHO ITPOTECTUPOBATh TOJIBKO Ha ILieJIeBoM 0bopymoBaHum. Ecin
3TO 00OpymOBaHME — eAMHCTBEHHOE MeCTO, TJe BO3MOKHO
TeCTUPOBAHMe, TaKasl TeCHasl CBSI3b HAUMHAeT 3aMeIJISITh Bac.

Uucraa BcTpaMBaeMasi apXMTeKTypa — apXMTEKTYpa, NoAAepKMBaloLwwas
TeCTUpOBaHUE

IaBajiTe MOCMOTPUM, KaK ITPUMEHSIOTCSI HEKOTOPbIE apXUTEKTYpPHbIe
MPUHIIUIIBI K BCTPaMBaeMOMY IIPOrpaMMHOMY OOeCIIeUeHMI0 U
MMKpOIIpOTpaMMaM ¥ KaK OHM IIOMOTalT M30aBUTHCSI OT TECHOI
IIPUBSI3KM K 000PYIOBaHMIO.

YpoBHH

JleneHue HA YPOBHM MOSKHO IIPOM3BECTU pa3HbIMM crtocobamy. HauHem
C TpeXypOBHEBOJ OpraHmsamuy, u3oopaskeHHO Ha puc. 29.1. BHusy



HaXOIMUTCSI ypoOBeHb obOopymoBaHusi. Kak mpemympexmaer [Iyr,
BCJIEICTBME COBEPIIEHCTBOBAHMS TEXHOJIOTUI U COIJIACHO 3aKOHY Mypa
obopynoBaHue OymeT uM3MeHSITbCS. OIHM KOMIIOHEHTBI yCTapeBaloT, U
Ha CMEHY MM IIPUXOOST HOBble KOMIIOHEHTHI, IIOTPEOJISIONIE MeHbIIIe
3/IeKTPOIHEPTUMN, WU MMeIoIIIe bosiee BBICOKYIO
IIPOU3BOOUTEILHOCTD, WJIM CTOSIIIME HelleBjie. He3aBucuMO OT IpUUMH
1, KaK MHKeHep BCTpaMBaeMbIX CHMCTEM, He XOTejl Obl JmejiaTh OOJIbIIe,
yeM HeOoOXOOMMO, KOrga Heus0eskHOoe M3MeHeHMe O000pyIOoBaHMSs
HaKOHell IIPOU30iIeT.

ﬂpozpammr—coe
odecneyeHue

Mukponpozpamma

OdopydoBarue

Puc. 29.1. Tpu ypoBHS

Pasmen mexmy oOOpymOBaHMEM M OCTAJIbHOM YacTbI0 CUCTEMBI —
00BbEKTUBHASI pPeajbHOCTb, IO KpaiiHeil Mepe TII0ocjae OIpeae/IeHus
obopynoBauus (puc. 29.2). UMeHHO 3/1eCh 4YaCTO BO3HMKAIOT ITPOOIEMBI
TP TIOTIBITKE IPOMTU TeCT Ha MPOPIPUTrOOHOCTh. HMUTO He MellaeT
3HaHUSIM 00 obOopygoBaHuMyu MHPUIIMPOBATh Bech Koa. Ecau He
IIPOSIBUTh  OCTOPOKHOCTb IIPM CTPYKTYPMPOBaHMM KOIAa U He
OTPAaHMYUTD IIPOCaUYMBaHMe CBeIeHMit 00 OJHOM MOMYJIe B APYTOii, KO
OymeT TPymHO M3MEHMUTb. §I rOBOpIO He TOJIBKO O Cjy4yae, KOrma
M3MeHseTcs 000pymoBaHMe, HO TaKKe O CUTyalLMy, KOTIa ITIOHaI00MUTCS
MCIpPaBUTh OWIMOKY MAM BHECTM WM3MEHeHMe I10 TpebOBaHMIO
M10JIb30BaTeJIs.



OdopydoBarue

Puc. 29.2. O6opynoBaHue AOMKHO OTAENATLCSA OT OCTANIbHOM CUCTEMBI

CMmeIBaHMue MPOrpaMMHOI0 obecreueHuss ¥ MUKPOIIPOTpaMM —
3TO aHTuUIIa670H. Ko, JeMOHCTPUPYIOIIMII 3TOT aHTUIIAOI0H, OymeT
COIIPOTUBIISITHCS Mi3MeHeHusIM. Kpome Toro, M3MeHeHMs COIPSIKeHBI C
OIACHOCTSIMM, YaCTO BEOYIIVMMMU K HeIpeIBUIEHHBIM ITOCIeICTBUSIM.
Iaske He3HAUUTE/IbHbIE M3MEHEeHMSI TPeOYIOT ITOJTHOTO PErPeCCUMOHHOTO
TeCTUPOBAHMSI cUCTeMbl. Eciy Bbl He CO3JalM TeCTbl C BHEIIHUM
obopymoBaHMEM, TOTOBbBTECh IIPOBOAUTH TECTHMPOBAaHME BPYUHYIO, a
3aTeM OKMIATh HOBBIX COODOIIEHMIT 06 00HAPYKEHHBIX OIMOKAX.

O6opyaoBaHue — 3710 AeTanb

JIuHus MeXay MpOrpaMMHBIM OOecreueHrMeM ¥ MMUKPOIIpOrpaMMaMu
OOBIYHO BMJHA HEe TaK YeTKO, KaK JMHMS, pasmessionas Kom U
obopynoBaHue (puc. 29.3).

OmHa u3 3amay pa3paboTyMKa BCTPaMBAEMOTrO ITPOTrPAMMHOTO
obecrieueHMs — YKPEIUTh ITY JMHUIO. [paHUIy MeKIY IMPOrpaMMHbIM
obecrieueHMEM ¥ MUKPO-
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OdopydoBarue

Puc. 29.3. JluHus mexay nporpaMMHbIM obecrneyeHmem n MMKponporpamMmamm obbiyHo bonee
pasMbITas, YeM JIMHUS MeXAY KOAOM U 060pyL0BaHUEM
rporpaMmoii (puc. 29.4) Ha3bIBAIOT CJIOEM aIlllapaTHBIX a0CTPaKIINIA
(Hardware Abstraction Layer; HAL). OTo He HOBas umesi: oHa ObLia
peaim30BaHa B [TIepCOHAJIbHbIX KOMIIbIOTEpAX elIlle B 3I10XY J0 Windows.

HAL MpozpammHoe
\) odecnedeHue
Mukpo-
NpoZPaMMa
OdopydoBarue

Puc. 29.4. Cnoi annapatHbiX abCTpakuumi

Crnoit HAL cymecTByeT AJ1s1 TPOrpaMMHOI0 o6ecrieueHnst HaJl HUM, U
ero APl pgomkeH mpucIiocabaMBaThCS II0M, IIOTPEOHOCTM 3TOTrO
IIPOTPaMMHOIO obecrneuenus. Harmpumep, MuKpornporpamMma MOKET
XpaHUTh OAMTHI ¥ MacCUBBI 0aliTOB BO (JIenI-IIaMsITH, a IPUIOKEHUIO
TpebyeTcsl XpaHUTb U YMUTATh I1apbl UMS/3HaUEHME C MCIIOIb30BaHMEM
HEKOTOpPOTO MexXaHM3Ma xpaHeHus. IIporpammHoOe obecrieueHue He
TOJIKHO 3a00TUTHCS O AEeTAISIX XpaHeHMs I1ap MMsl/3HaueHne Bo (Jiel-



MmaMsTH, Ha BpaljawiineMcs Aucke, B 06ake MM B OCHOBHO MaMSITH.
Cnoit ammapaTHbIX abctpakuuii (HAL) mpemocTaBisieT yCIyry U He
pacKkpbiBaeT IpOrpaMMHOMY obecreueHMio, Kak oOHa paboraer.
Peanu3zaiys noaaepskku iieni-nmamMsaT — 3TO JeTajlb, KOTOpas I0o/KHa
OBITH CKPBITA OT IIPOTPAMMHOI0 00eCreueHMsI.

Eire omuH nmpmuMep: yipapJieHue CBETOAMOAOM IIPUBA3AaHO K 6I/ITY

GPI022, MuxpormnporpaMmma MOXKET MpPeIoCTaB/IsITb OOCTYI K Ouram
GPIO, a cnoit HAL moxeT umeTh ¢yHKIM0 Led TurnOn(5). 3Tto
IOBOJIbHO HM3KOYPOBHEBBIN CJIO¥ ammapaTHOoi abcTpakuuu. JaBaiite
IIOCMOTPUM, KaK IMOBBICUMTh YpPOBE€Hb aOCTPaKIMUM C TOUYKM 3PEHUS
IIpOrpaMMHOI0  obecmeueHust/mpoaykra. Kakyio — mMHGOpMAaLMIO
coobmaer cBetomuon? IIOomycTMM, UYTO BK/IIOUEHME CBETOAMOA
cooOIaeT 0 HM3KOM 3apsile akkymyasiTopa. Ha HeKoTopom ypoBHe
MMKpoOIporpaMMa (MIM TaKeT TMOANEpPKKM IIaT(GOpPMbI) MOKET
npegocTtasasaTh QyHkiuuio Led_TurnOn(5), a cioit HAL — dyHKUMO
Indicate LowBattery(). Takum crmocobom cioit HAL BbIpaskaer
HasHaueHue yCJIyru il TpuiaoxkeHusi. Kpome TOro, ypoBHM MOIYT
colepskaTb MOAYPOBHM. ITO OOJbllle HAIIOMMUHAET IMOBTOPSIIOIIMIACS
dbpakTaJbHbI y30p, YeM OrpaHMUYEHHbII HAOOp IpemonpeneaeHHbIX
ypoBHeil. HazHaueHune BBOIa/BbIBOAOB GPIO — 3TO geranu, KOTOpbIe
IOJIKHBI OBITh CKPBITHI OT IIPOTPAaMMHOI0 00ecreyueHusl.

He packpbiBaiiTe petaneii 06 o6opyaoBaHuun nonb3osarenam HAL

BcTpanBaemoe IporpaMMHOe oOecIieyeHMe C UYMCTOM apXUTEeKTYpOii
IOOITyCKAaeT BO3MOXXHOCTb TEeCTMPOBAHMUS Oe3 11eJIeBOr0 000pyaOBaHMSI.
VIayHO CIIPOEKTMPOBAHHBIN CJIOM arnmapaTHbIX abcTpakuumii (HAL)
IpeAoCTaB/sIeT TOT IIOB, MM HAaOOp, TOUEK MOACTAHOBKM, KOTOpHIE
obJjieryat TecTMpoBaHMe 6e3 060pyI0BaHMSI.

Mpoueccop — 310 AeTanb

Korma  cbopka  BCTpauBaeMOro IIpOrpaMMHOIO  obecrieyeHus
MIPOU3BOAUTCSI C IIPUMEHEeHMEM CIeluaau3MpoBaHHOrO Habopa



MHCTPYMEHTOB, B KOMIUJIEKT 4YdCTO BXOIAT 3aroJIOBOYHbIE (1)3]7[]'[1)1 C

<i>mnomaepkKOil  OOIIOJHUTENbHBIX KOHCTPYKUMIN </ i>60 37y
KOMIMJISITOPbI YacCTO [OIYCKAalOT BOJbHOe oOpaiieHue ¢ si3bikom C,
mo6aB/sisi HOBBbIE KIIIOUEBBIE CJIOBA MJIS JOCTyIa K (QYHKIUSIM
npoiieccopa. Kop, BeIrmganT kak kom Ha C, HO OH 0OJIbIlle He SIBJISIETCS
kogom Ha C.

MHorga KoMOuiasaTopsl s3bika C, IocTas/sieMble IIPOU3BOAUTEIEM
000pymoBaHMs, MOAAEPKMBAIOT HEUTO, HAalOMMHAaoIlee IT00aJbHbIe
riepeMeHHble, Nawllue MpPSIMOM [OOCTYII K perucrpam Mpolieccopa,
IopTaM BBOJA/BbIBOAA, TaiMepaMm, Ourtam uHTepdeiicoB BBOma/
BbIBO/IA, KOHTpOJ/UIepaM IIpepbiBaHMii ¥  OAPYyTUM  (PYHKUUSIM
npoieccopa. lMx ymoOGHO MCIIOAb30BaTh [Jis [OCTYyIIa KO BCEMY
repevyncieHHOMY, HO Bbl JOJ/KHbI [IOHUMMATh, UTO KO, MCIIOJIb3YIOLINI1
9TM BCIIOMOTaTe/JIbHbIE CPeiCTBa, OOJIbIIIe He SIBISeTCS KOAOM Ha SI3bIKe
C. OH He O6ymeT KOMIOMUIMPOBATHCS IJIsI APYTOro Ipoleccopa Win gaske
IPYTUM KOMITWJISITOPOM [JIST STOTO JKe IIpoLeccopa.

He xotenoch Obl ayMaTh, 4YTO IIPOM3BOAUTEIb OOOpPYHZOBAHMS
LIMHMYHO MPUBSI3bIBAeT Balll IIPOAYKT K CBOEMY KOMITUJISITOPY, IIO3TOMY
OymeM cumMTaThb, UTO OH MCKpPeHHEe XejaeT Iomoub. Ho Temeph BaMm
peliaTh — KakK MCIIOJb30BaTh 3Ty MOMOIIb, UTOObI He HAaBpeIuUTh cebe
ke B OymymieM. Bam mpumeTcst orpaHMUmMTh Kpyr (aitaoB, KOTOPHIM
OymeT M3BEeCTHO O HeCTAaHIAPTHBIX pacIIMpeHusX s13bika C.

B3risiHMTe Ha C/Ieayloliuii 3arojlOBOYHbBIN (aiia, CO3maHHbII OJIs
cemerictBa ACME mipoiieccopoB 11mdppoBoii 06paboTKM CUTHAIOB:

#ifndef ACMESTD_TYPES

#define ACMESTD TYPES

#if defined(ACMEX42)
typedef unsigned int  Uint_32;
typedef unsigned short Uint 16;
typedef unsigned char Uint 8;

typedef int Int_32;



typedef short Int_16;
typedef char Int 8;

#elif defined(ACMEAA42)
typedef unsigned long Uint 32;
typedef unsigned int  Uint_16;
typedef unsigned char Uint 8;

typedef long Int 32;

typedef int Int 16;

typedef char Int 8;
#else

#error <acmetypes.h> is not supported for this environment
#endif

#endif

3arosoBoYHbIN (aiti acmetypes.h He cjleayeT WUCIIOJb30BaTh
HerocpeACTBEHHO, MHAaue Balll KOJ OKa)XeTCd TeCHO CBS3aHHbIM C
rponeccopamu ACME. Bbl iymaeTe, 4TO eC/iM UCIOJIb3yeTe MPOLeCccop
ACME, To Kakoil Bped OH MOXeT MPUUYMHUTH? Bce IIpoCTO, BbI HeE
CMOXeTe CKOMIIWJIMPOBAThL CBOM KOJ, He TIOAK/IYUB ITOT
3aroJIOBOYHbIN (aita. A eciu MOAK/IIOUNUTh €ro U ONpeneanuTb CUMBOJ
ACMEX42 unu ACMEA42, 1iesnble uucia OyIyT MMeTb HeIPaBWIbHBbINA
pasMep IIpM TeCTUPOBAHMUM 3a IIpeldeaaMy IieJeBOil MAaTOOPMBI.
Kakoe-To BpeMsI 9TO MOXET He BbI3bIBATb HMKAKMUX IPOOIEM, HO
OOHAXIbl Yy BaC MOXET IIOSIBUTHCS >KejlaHue IIepeHeCcTu CBOoe
MIpUIOKEHME Ha JPYroil Ipoleccop, M TOrma Bbl OOHAPYKMUTE, UTO
3aJa4ya CUJIbHO YCJIOXHWIACh M3-3a OTKasa OT IIePeHOCUMOCTU U
OorpaHMYeHMs Ha TOAK/IIUeHMe GaiiyioB, 3HAIOIIMX O Mpolieccopax
ACME.

BmecTo wucronb30BaHMs acmetypes.h ciemyeT IOIpoOOBaTh



TIOVTH 6oJiee CTaHIAPTHBIM ITyTEM U MUCIIOAb30BaTh stdint.h. Ho kak
ObITh, €C/IM B COCTaB IIeJI€BOr0 KOMIIMJISITOpa He BXoauT daiin
stdint.h? Bl MoXeTe caMy HaIMcaThb STOT 3aroJ0BOYHBIN (aiil.
@aimn stdint.h moxeT wuCHoab30BaTh acmetypes.h, Koraa
BBITIO/THSIETCSI KOMIIMISILIS IJIS 11e/1eBO MIaT(OPMbI:

#ifndef STDINTH
#define STDINTH _
#include <acmetypes.h>
typedef Uint_32 uint32 t;
typedef Uint_16 uint16 t;
typedef Uint_8 uint8 t;

typedef Int_32 int32 t;
typedef Int_16 int16 t;
typedef Int_8 int8 t;

#endif

Ucnonp3oBanue stdint.h BO BCTpaMBaeMOM MPOrpaMMHOM
obecrieyeHMM M MMKPOIIPOrpaMMax IIOMOXKET BaM COXPaHUTb KO
YMCTBIM M TIepPEeHOCUMMbBIM. Bcsikoe npozpammuoe obecneueHue OOMKHO
OBITh HE3aBMCMMBIM OT THUIIA IIPOIECCOpa, HO ITOT COBET TOAMUTCS He
OISl  BCSIKOM Mukponpoepammul. B chnenmywonieM @parmeHTe Kona
MCIIO/MB3YIOTCSI 0COOble paciimpenus s3bika C, MO3BOJISIONINE KOIY
obpamiaTbcsl K mnepudepuitHbIM YCTPOMCTBAM B MUKPOKOHTPOJIIEpE.
[IpoAyKT MOKET ObITh OCHAIEH 3TUM MUKPOKOHTPOJIIEPOM, MTO3TOMY
Bbl MOXeTe MCII0Jb30BaTh MHTETrpUPOBaHHbIE B Hero repudepuiiHbie
ycTpoiictBa. Crnenyromiasi (QyHKIMS BBIBOOUT B IIOC/IeI0BaTe/bHbIN
IIOPT CTPOKY € TekcToM "hi'. (3TOT mpuMep OCHOBAH Ha peajbHOM
Koze.)

void say hi()



IE = 0b11000000;
SBUFO = (0x68);
while(TI_0 == 0);
TI 0=0;

SBUFO = (0x69);
while(TI 0 == 0);
TI 0=0;

SBUFO = (0x0a);
while(TI_0 == 0);
TI 0=0;

SBUFO = (0x0d);
while(TI_0 == 0);
TI 0=0;

IE =0b11010000;

}

JTa MayieHbKasi QYHKIIMS CTpagaeT MHOXeCTBOM mpobsieMm. ITepBoe,
YyTO 6pocaeTcs B rj1asa, — IMPUCYTCTBIME MOCTIeI0BATEIbHOCTY CMBOJIOB
©b11000000. Takas ¢opma 3amucK IBOMUYHBIX UMCe/l OUeHb ymo0OHa,
HO MOAEP>KMBAETCS JIM OHA CTaHAApPTHBIM $13bIKOM C? K coxkasieHuo,
HeT. Eme HeCKOJIbKO Mpo6JieM IIPOMCTEKAIOT HEIMOCPEeICTBEHHO W3
MCIT0JIb30BaHMSI HECTAaHAAPTHBIX PACIIVPEHMIA:

e IE:ycTaHaBAMBaeT OMTHI pa3pelleHns IpepbIBaHUIA.
« SBUFQ: 6ydep BbIBOIA IMOC/IEA0BATEIHLHOTO ITOPTA.

. TI ©O: n1pepbiBaHMe  omyctoumeHusi  Oydepa  mepemaum
1ocjaea0BaTe/IbHOrO rnopra. Eciu onepauys yreHUs BO3Bpallaer 1,
9TO yKa3bIBaeT, 4To 6ydep ITycT.



[lepemMmeHHbIE C MMEHAMM, COCTOSIIIMMM 13 OYKB BEpXHETO perucTpa,
B  JEVCTBUTEJbHOCTU TPENCTABISIOT MeXaHM3Mbl IOCTyna K
BCTPOEHHOI mepudepum MUKPOKOHTposuiepa. Ecau mporpamme
TIOHAOOMUTCS YIIPAB/ISITh ITPEPHIBAHMUSIMU M BBIBOJAUTH CMMBOJIbI, BaM
MIPUIETCST UCIIOb30BaTh 3Ty Iepudepuio. [1a, 3To yI00HO, HO 3TO yKe
He s3bIK C.

Uncrast apxUTeKTypa OyIoeT HaAIpSIMYI0 MCIIOJIb30BaTh 3T CPeACTBa
moctyna K mnepudepun JIuUIlb B HECKOJbKMX MECTax UM TOJbKO B
npeaeiax MUKPOIIporpamMmmal. JIr0060# Ko, 3HAIOIINMIT O CYIeCTBOBAHUMU
PErmMcTpOB, aBTOMATUUYECKM IIPEeBpalllaeTCs B MUKPOIPOTPaMMy U,
COOTBETCTBEHHO, OKa3bIBA€TCSI TECHO CBSI3aHHBIM C KOHKPETHBIM
obopynoBanmeM. TecHass CBSI3b Koma C O0OOpyIOBaHMEM MeIlIaeT
TOJYUYUTh AECTBYIONIMI KO M0 MOJYYeHUsI CTaOMIbHO paboTaoIIero
obopymoBaHyusg. OHa Takke OyIeT MeIlaTh IePeHOCUTb BCTPaMBaeMOe
IIPUJIOKEHMEe Ha HOBBINM IIPOLIECCOP.

Ecay Bbl UCIIO/Ib3yeTe MUKPOKOHTPOJIIEP, MMOAOOHBIN 3TOMY, Balla
IporpaMma MoOTIJIa ObI CIIPSITATh 3TM HU3KOYpPOBHEBble (YHKIUM 3a
croem abcmpakuyuti npoyeccopa (Processor Abstraction Layer; PAL).
YacTh MUKpPONpPOrpaMMbl, Haxonsimasicsi Han cioeM PAL, morma Obl
IIPOBEPSTH IJIaTHOPMY, Ha KOTOPOI BBIITOJHSIETCS, M TaKMM CII0COO0M
0CJIaOUTD KeCTKOCTDb KOJaA.

OnepauunoHHasa cuctema — 3TO AeTab

Crnoit  ammapaTHbIXx abctpakuuii (HAL) sgBisieTcst  HacyLIHOM
HEe00XOIMMOCTbIO, HO JOCTAaTOYHO /i1 ero? Bo BcTpanBaeMbIX CHUCTEMAX,
IJle OTCYTCTBYeT ApPyroe IIporpaMMHOe OKpykeHme, ciosi HAL 6Gonee
yeM JOCTaTOYHO, UTOOBI OIPAINUTh KO, OT M30bITOUHOM 3aBUCUMOCTH OT
OlepalnyoHHON cpenbl. HoO dUTO, ewi BCcTpamBaeMasi CuUCTeMa
UCIIOJIb3yeT HEKOTOPYIO OMNEepPAalMIOHHYI0 CUCTEMY PEeaibHOTO BpeMeHU
(RealTime Operating System; RTOS) uau BcTpanuBaemyio Bepcuio Linux
i Windows?

YTo6bl maTh KOy IIAHC CAYKUTb AOJITO, ONEPAlMOHHYIO CUCTEMY
clenyeT paccMaTpMBaTh Kak JeTalb U 3allMINATbCS OT 3aBUCUMMOCTEIN,



CBSI3bIBAIOIIVIX C HE.

[IporpamMHOe obecrieyeHue oOOpamIaeTcssi K OIepPalyMOHHOMY
OKpYKeHUI0 mocpenctBom omepauyoHHon cucrtemsl (OC). OC — arto
CJION, OTHENSIOWNIA IIPOTpaMMHOe obecIieueHre OT MUKPOIPOrpaMM
(puc. 29.5). Ilpsmoe ucnonb3oBaHue mexaHusmMoB OC MoXXeT CTaTh
MCTOUYHMKOM ITpobsieM. Hampumep, mpencraBbTe,

ﬂpozpaMMHoe
odecneyeHue

Mukponpozpamma

OdopydoBarue

0C

Puc. 29.5. [lononHUTeNbHbIM CNOM ONEepPaLMOHHOM CUCTEMBI

uTOo npoussoauTesisa Bauein RTOS kynmia gpyrast KOMOaHus U n3-3a
3TOr'0 BBIPOC/IAa CTOMMOCTb CUCTEMBI WUJIM YIIAJIO €e KauyeCcTBO. Mnu Bammu
IOTPEOHOCTM M3MEHWINCh, a Ucnoab3dyemast Bamu RTOS He obiamaer
HEOOXOOMMbBIMM BO3MOXHOCTSIMM. BaM IpumeTcss M3MEHUTb MHOTO
Koma. M 3To0 OymyT He TIIPOCTO CUHTAKCHUUecKue WM3MeHEeHMS],
o0ycioB/ieHHbIe cMeHOit API, ckopee Bcero, BaM IIPUIETCS
MIPUCIIOCA0JMBATh CEMAaHTMKY KOIZA K pas3jMYHbIM MeXaHM3MaM U
npuMmutuBam HoBoi1 OC.

Uncrass BCTpauBaeMasi apXUTEKTypa W30AUpPyeT MPOTrpPaMMHOE
obecrieueHne OT OIEPALIMOHHONM CUCTEMbI, peannsys ¢/10l abcmpakyuu
onepayuorHoli cucmemol (Operating System Abstraction Layer; OSAL),
KaK MOKa3aHO Ha puc. 29.6. B HEKOTOPBIX C/Iydasix 3TOT CJIO MOKeT



MMETh OuYeHb IIPOCTYI0 peaju3aliiio, BbIPAXKAIOUIYIOCS B ITPOCTOI
nogMeHe MmeH (QyHKiuuit. Ho mHOrma MoskeT IOTpPeOoBaThCsl MOTHOE
00epThIBaHME HEKOTOPBIX DYHKIIUIA.

Eciu BaM JOBOAMJIOCH MEPEHOCUTh IporpaMMHoe obecrieueHue C
omHoi RTOS Ha apyryro, Bbl 3HaeTe, HACKOJIbKO TPYAHO 3TO AETCH.
Eciy Balle mporpaMMHOe obecredyeHye 3aBUCUT TOJIbKO OT cyiost OSAL,
HO He 3aBucUT OT OC, Bam noTpebyeTcs: TOMbKO HAIMCaTh HOBBIN CJION
OSAL, coBMeCcTUMBbIii C MpexkHuM. UTo Obl Bbl MPEeANOUWIN: M3MEHUTD
Ky4dy CJIOXKHOTO KOZa WM HaIMCaTh HOBBIM KO, OIpenes ol
mHTepdeiic u mopegeHne? ITO JakKe He CIOPHbLIN BOIpoc. S BhIOMpaio
rocjienHee.

Bac moskeT o6ecriokouThb IIpobyieMa pasbyxaHusi koga. OJHAKO BaM
He O ueM OeCIOKOUThCSI. Bosblias 4acTh MOBTOPSIOIIETOCS KOIa,
00YC/IOBJIEHHOTO MCIIO/Ib30BaHMEM OIepallMOHHOM CHUCTEeMbI, OydeT
cocpemoToueHa B cyioe abcTpakiuu. Takoi IMOBTOPSIOIIMIICS KO, He
OymeT BbI3bIBATh OOJIBIIMX HAK/IATHBIX PACXO/IOB.

OSAL [TpozpaMMHoe
odecnedeHue
HAL
OC
Mukponpozpamma
OdopydoBarue




Puc. 29.6. Cnon abcTpakumMm onepaLmMoHHOM CUCTEMBI

Omnpepenss cinoi OSAL, Bbl Takke I[10jyyaeTe BO3MOXKHOCTD
IIPUBECTM CBOM MPWJIOKEHMUSI K HEKOTOpOil O00Ieil CTPYKType.
Hampumep, BbI MOIVIM OBl peajan30BaTh MEXaHMU3MbI Ilepemaun
COOOIEHMII M OTKa3aTbCSl OT PYYHOIO YIIPaBJIEHUSI KOHKYPEHTHBIM
BBITIOJIHEHMEM B KaKA0M ITOTOKE.

Cnoin OSAL MoxeT IOMOYb CO3[aTh TOYKU [JiI TECTUPOBAHMUS,
yTOOBI IIPUKIATHONM IIPOrPpaMMHbIN KOO, MOKHO ObIJIO TeCTMPOBATH Oe3
MCIOMb30BaHMs 1leieBoro obopyaoBauus u OC. IIporpamMMHoOe
obecrieueHMe C YMUCTOIM BCTpPauMBAEMOil apXUTEKTYpOil MOAepsKUBaeT
BO3MOXHOCTb TECTUPOBAHMSI BHE I1€JIeBOM OIlepalM OHHOM CUCTEMBI.
YaoauyHO cipoeKTUpPOBaHHBINM cinoit OSAL mpenocTaBisieT TOT LIOB, MU
Habop, TOYEK IIOJICTAHOBKM, KOTOpble OOjieryaT TeCTMpPOBaHME BHE
11eJIeBOI1 CpeJibl.

MporpammupoBaHue ¢ npuMeHeHneM UHTep¢pEenCcoB U BOSMOXHOCTb
NOACTaHOBKM

[Tomumo gob6asnenus cioeB HAL 1, Bo3amoxkHO, OSAL, BHYTpU KasKIOro
3  OCHOBHBIX YpOBHei  (mporpamMMHoe  obecrieuenue, OC,
MMKpOIIpOTpaMMa ¥ 000pyIoBaHMe) MOXKHO M IO/KHO ITPUMEHSITh
TIPUHIIAIIBI, OTMIMCAHHbIE B 3TOI KHUTre. DTU MPUHIMUIBI CIIOCOOCTBYIOT
pa3iejieHN 0 OTBETCTBEHHOCTH, MPOrpaMMUPOBAHUIO C IIPUMEHEHNEM
MHTepdeiicoB 1 BO3MOXXHOCTU MOACTAaHOBKMN.

ness MHOTOYpPOBHEBOM apXUTEKTYpPbl OCHOBBLIBAETCS Ha Wuee
MIpOrpaMMMpPOBaHMs C MOpuMeHeHMeM MHTepdeiicoB. Korma onauuH
MOJIY/b B3aMMOZENCTBYeT C JPYI'MM IIOCPeICTBOM MHTepdeiica,
[MOSIBJISIETCSI BO3MOXHOCTh 3aMEHUTb OLHOTO IIOCTaBIIMKA YCIYT
OIpyrumM. MHOTMM M3 BaC HaBepHSKa IMPUXOAWIOCH IIMCaTb CBOU
HebosbIIMe Bepcum printf mjs pasBepThiBaHMSI B 1eJI€BOI cpee.
Ecnn uHTepdeiic Bamei pyHkuu printf coBmamaet ¢ MHTepdeiicom
CTaHIApTHON Bepcuu printf, BBl MOXeTe WUCIOJb30BaTh WX
B3aMMO3aMeHsIeMo.



[71aBHOe TIIpaBMJIO — MCIIOJb30BaTh 3aroj0BOYHbIE (Qaiabl Kak
ompenenenusi uHTepdeiicoB. OmHAKO Takoi IIOAXOH  Tpeobyer
BHMMATEIbHO CJIEAUTD 32 TeM, UTO ITIOMEIIaeTCsl B 3ar0JIOBOUHBIN (paiil.
JKenatenpbHO He IIOMeNIaTh B HEro HUYEro, KpoMe OObSIBIeHU
dbyHKIMI, a Takke KOHCTAHT M MMEH CTPYKTYp, HEOOXOAMMBbIX
byHKIMSIM.

He 3arpomoxpaiiTe wuHTepdelicHble 3arojioBOYHble  (aiiibl
CTPYKTypaMM [OAHHBIX, KOHCTaHTaMM ¥ OIpeJeJIeHUsIMU TUIIOB,
KOTOpbIe HYKHBI TOJIbKO peaausaluy. OITO He IIPOCTO BOMIPOC
6ecriopsiaka: IIOJOOHBI OeCHOpPSIOK IIPUBOIUT K HeKeJIaTeJTbHbIM
3aBUCUMMOCTSIM. OrpaHuubTe BUAMMOCTb JeTajleli peajlnsallyu.
Hcxogute W3 TIPEAIIONOKEHMSI, UTO [OeTaly peanusanuyu OymayT
M3MEHATbCS. YeM MeHbllIe MeCT, e KOJ 3HaeT AeTaly, TeM MeHbIIe
KOJia BaM IPUIETCS IIPOCMaTPUBaTh U U3MEHSTD.

Uncrasi BCTpauMBaeMasi apXUTEKTypa IIO3BOJISIET  BbIIIOJHSTH
MOC/IOiHOe TeCcTUpOBaHMe, IMOTOMY UTO MOZIYJIM B3aMMOIENCTBYIOT
riocpencTBoM MHTepdeiicoB. Kaxkaplir MHTEpdeiic obecreunBaeT IIOB,
MJIM TOUKY IOACTAHOBKMU, IJISl TECTUPOBAHMS BHE 11€JIeBOTO OKPY>KEHMS.

MpuHumn DRY 1 aupeKTUBbI YCNOBHOM KOMNUASILUK

OmHO M3 UCII0JIb30BaHMI BO3MOXKHOCTU MOACTAHOBKU, KOTOPOE 4acCTO
VIIyCKAIOT M3 BUIY, CBSI3aHO C OCOOEHHOCTSIMM OOPabOTKM pa3HbBIX
1leJIeBbIX MIaTHOPM WM OIepallMOHHbBIX CMCTeM IporpamMMmamu Ha C u
C++. [T 3TOTO YacTO MCIOJIb3YIOTCSI IOUPEKTUBBI  YCIOBHOM
KOMIIWJISLNY, BKIKOYAKOIIMEe M BBIK/IOYAIOIIMEe CerMeHTbl Kopma. S
BCIIOMMHAK  OIMH  OCOOEHHO  TSDKeNbIii — CjIyyail, Korga B
TeJIEKOMMYHUKALMOHHOM npwioxkeHnun aupektusa #ifdef BOARD V2
BCTpeyYa/iaChb HECKOJIbKO ThICSY pas.

[ToBTOPSIOLIMIACS KO, HApYIIAeT MIPUHIIUIT «He TTOBTOopscs» (Don’t
Repeat Yourself; DRY)ﬂ. Ecin #ifdef BOARD V2 BcTpeuvaeTcsi OouH

pas, B 3TOM HeT HMKAaKo¥ Impobsembl. Ho wiecms moicau pas — 3mo
oonvuias npobsema. YCJIOBHAS KOMITWISIINSI, UAEHTUDUIMPYIOIIAST THUIT



1IeJIEBOTO  00OpyHOBaHMSI, YacTO MCIIOAb3YeTCsI BO BCTpauBaeMbIX
cucrteMax. MOYKHO JI OT Hee M30aBUThCS?

MO>KHO, ec/IM peayiM30BaTh CJI0¥ alnapaTHbIX a0CTPAKILMIA ¥ CKPBITh
ompedeneHue Tuila o6opymoBaHust B 3TOoM cyoe. Ecim cmoit HAL
IpefocTaB/seT Habop MHTepdeiicoB, BMECTO YCIOBHOM KOMMIMUJISILIA
MOKHO B3BaJIUTh BCIO pabOTy Ha KOMIIOHOBIIMKA (pemakTopa CBsI3eit)
WIM MCIOJb30BaTh HEKOTOpPYI0 (opMy CBSI3bIBAaHMSI BO Bpems
BBIMIOJTHEHUST [OJIs TIOAK/IIOYEHMSI MPOrpaMMHOr0 obecreueHust K
000pyIOBaHMIO.

3aknyeHue

[IporpaMMuCTbI, pa3padaThIBAOIIME BCTpaMBaeMOe MPOrpaMMHOE
obecrieueHne, MOTYT MHOTO€ B3SIThb M3 OIIbITA Pa3pabOTKM OOBIYHOIO
IIpOrpaMMHOro obGecrneueHusi. Ecim Bbl 3aHMMaeTech pa3pabOTKOIA
BCTPaMBAEMOr0 IIPOrpaMMHOTO 0O0ecIiedeHusI, TO HaliJleTe B 9TOV KHUTe
MHOT'O MYAPbBIX U MOJIE3HBIX COBETOB U MUIEN, KOTOpbIe TPUTOISTCS U
BaM.

He n1mo3BonsiiTe BceMy BallleMy KOLYy [peBpaljaTbCi B
MMKPOIIPOTpaMMbl — 3TO BpeIHO JJis AOJITOTO U TOOPOTO 3/I0POBbS
Balllero IPOAYKTA. BO3MOXHOCTL TeCTUPOBAHUSI UCKIIUUTEIBHO B
11eJIeBOM OKPYXKeHUM — BpedHa MJisl OJTOTO M J0OPOTO 3/I0POBbS
Bauiero Irpoaykra. CiaemoBaHMe IIPUMHLUMIIAM YUCTOM BCTpaMBaeMOin
apXUTEKTYpbl — II0JI€3HO MJIs1 JOJITOTO U OGPOro 3[0pOBbSI Balllero
MIPOLYKTA.

55 https://insights.sei.cmu.edu/sei blog/2011/08/the-growing-importance-of-sustaining-software-
for-thedod.html

5_6 MMKpocxeMa, YIIPpABJIAOMOIAA IMOCJI€10BATE/IbHBIM ITOPTOM.

57 ®pedepuk Bpykc. Mubmueckmnii yeoBeKo-Mecsi1l, niam Kak co3marTcst mporpaMMHbIe
cucrtembl. CI16.: CumBos-ITntoc (2007). — ITpumeu. nep.

58 HekoTopbie TPOM3BOAUTENN MUKPOKOHTPOJIEPOB JOGABIISIOT CBOM KITIOUEBBIE CIOBA B
s13bIK C, YTOGBI YIIPOCTUTH JOCTYIT K peruCcTpam 1 rmoptam u3 koaa Ha C. K cokaneHuio, Kak
TOJIbKO KO/ HauMHAaeT MCII0/Ib30BaTh TaKie KIIUeBbie CJI0Ba, OH IepecTaeT 6bITh KOJoM Ha C.
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59 General-Purpose Input/Output (MHTEpdeiic BBOOa/BhIBOAA 0OIIEr0 Ha3HAUEHUS). —
IIpumeu. nep.

60 B sTOoM mpenjioskeHU MpeJHaMepPeHHO UCII0b30BaHa pasmeTka HTML.

61 Hunt and Thomas, The Pragmatic Programmer. (3. Xanm, /. Tomac. I[IporpaMMucT-
nparmMaTtuk. ITyTb OT mogMactepbs K mactepy. M.: Jlopu, 2016. — IIpumeu. nep.)
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30. ba3za paHHbIX — 3TO AgeTanb

C apxMUTeKTypHO! TOUKM 3peHusi 0Oa3a [AHHBIX He SBJISIETCS
CYIIIHOCTbIO — 3TO [eTajb, KOTOpasi He [O/DKHA ITOJHMMAThCS OO0
YPOBHSI apXUTEKTYpPHOro 3jieMeHTa. Ee OTHOIlleHMe K apXUTeKType
IIPOTrPaMMHOJ CUCTEMBI COITOCTABMMO C OTHOIIIEHVEM IBEPHOM PYYKM K
apXUTEKType 30aHusI.

Sl moHMMa0, YTO 3TU CJA0BA MOIYT MOKA3aThCs MPOBOKAIIMOHHBIMMU.
Ho BepbTe MHe, S 3HaW, O 4eM TrOBOpPIO. A Temepb I03BOJIbTE MHE
TIOSICHUTD: SI HE MM€IO B BUAY MOJIe/Ib TaHHbIX. CTPYKTypa, KOTOPYIO BbI



npugaeTe OAaHHBIM B CBOeM IIPUJIOXKEHMM, OYE€Hb BaKHA JIs
apXUTEKTyphl cucTeMbl. Ho 6a3a mJaHHBIX — 3TO He MOMAEIb ITaHHBIX.
Ba3a JaHHBIX — 3TO YacTh IIPOrpaMMHOI0 obecrieuenns. ba3a maHHBIX
— 3TO YTUINTA, 00ecreunBaIas J0CTyNI K JaHHbIM. C apXUTeKTypHO
TOUYKM 3peHusi 3Ta YTUJIUTA HEe MMeeT HMKAKOro 3HaueHwus, 3TO
HMU3KOYPOBHEBAsl JeTa/lb — MeXaHU3M. A XOpOIIUI apXUTEKTOpP He
I03BOJISIET  HM3KOYPOBHEBBIM  MeXaHM3MaM  IIPpOCAuMBATbCS B
ApPXUTEKTYPY CUCTEMBI.

PenaumnoHHble 6a3bl AaHHbIX

[IpMHIUIIBI PeISUMOHHBIX 0a3 JaHHBIX ObLINM OIpeneaeHbl DATrapoM
Kongom B 1970 rony. K cepenvine 1980-xX rogoB pessiiiMOHHAsA MOJeJb
paspociach M IIpeBpaTwiach B AOMMUHMPYIOIIYI0 (OpMYy XpaHeHUS
OaHHBIX. Takasl IOIYJSIPHOCTb MOSIBMWJIACh HEe Ha ITyCTOM MeCTe:
pensLMOHHAs MOJe/ib 3JIeraHTHa, OMCUMIUIMHMPOBAHHA UM HaleskHa.
DTO OTJIMYHAS TEXHOJIOTUSI XpaHEeHMSI U JOCTYTIa K TaHHBIM.

Ho kakoi1 ObI Gj1ecTsIIeil, MoJIe3HOM M OJM3KOJM K MaTeMaTuke HU
BBITISIIE/Ia TeXHOJIOTHSI, OHA He IepecTaeT ObITh IPOCTO TEXHOJIOTUEI.
A 3HAUNUT, OHA — JeTalb.

Pe/SIiiOHHbBIE TAOJMIILI YIOOHBI [IJISI HEKOTOPBIX BMUAOB JOCTYIA K
OaHHBIM, HO B YIIOPSITOUYMBAHMM JAHHBIX I10 3aIMCSIM B TAOJMIIAX HET
HUYEro AapXUTEeKTypHO 3HAuMMOro. BapuaHTbl MUCIIOJIb30BaHUS B
IIPUJIOKEHNM He IOJ/DKHBI 3HATh M 3a00TUTHCSI O TaKuX Belax. B
OeJICTBUTEIbHOCTY O TaOJMUYHOM OpraHmM3anuy JaHHbIX JTO/DKHBI 3HATH
TOJIbKO HM3KOYpPOBHEBbIe BCIIOMOraTejbHble (YHKIMM BO BHEIIHUX
KpYyrax apXuTeKTypbl.

MHorue (peiiMBOpPKM OOCTyIla K JAHHBIM ITO3BOJISIOT IepenaBaTh
3anMcy M Tabimmbl M3 0a3bl JAHHBIX B BuUIEe OOBEKTOB 4Yepe3 BCIO
cuctemy. Ho Takoit crmocob meicTBuif SIBASETCS apXUTEKTYyPHOI
ombkoi. OH CBSI3bIBAeT BapMaHThI MCIIOJb30BaHMSI, OM3HEC-TIPaBUIa,
a B HEKOTOpbIX CJydyasix Jaxe II0Jb30BaTeIbCKUiII uHTepdeiic ¢
ornpeneneHHOM PeISIIMOHHON CTPYKTYPOW JaHHbIX.



MoueMy cucteMbl 6a3 AaHHbIX HACTOLKO PAcNpPOCTPaHEHbI?

[louemy cpeayu  MPOrpaMMHBIX CUCTEM U KOPHOPATUBHBIX
MIPOTPAMMHbBIX MPOAYKTOB IOMMHMpYIOIee IIOJIOKeHue  3aHSUIU
cucteMbl 0a3 maHHbBIX? UYem o0ObsicHIeTcs mnpeBocxoacTBo Oracle,
MySQL u SQL Server? Eciiv TOBOPUTH OJHMM CJIOBOM — IOUCKMU.

[I9Th mecaTuaeTnii BpallalomMiics MarHUTHBIN OMCK ObLT OCHOBOJA
XpaHeHMsl OJaHHbIX. HeCKOJIbKO IMOKOJIeHUIT POrpaMMMUCTOB He 3Ha/IU
UHBIX (OPM XpaHeHMUs] JaHHbIX. TeXHOJOTIUS MPOU3BOJCTBA AMCKOBbIX
HaAKOIIMTeJIeN MPOoIIa JOJATUMA IYTh OT OTPOMHBIX ITaKEeTOB MaCCUBHBIX
IUVIACTUH 10 48 OI0VIMOB B IyaMeTpe, BeCUBIIUX ThICSUYM KUJIOTPAaMMOB
M CIOCOOHBIX XpaHUTh 20 MerabaiiT, 70 TOHKMUX OMCKOB IO 3 II0iiMa B
OyaMeTpe, BecSIIMX HEeCKOJIbKO TIpaMMOB M CIOCOOHBIX XPaHUTh
TepabailT JaHHBIX U Jaske 00JibIlne. Imo Oviia cymacuiedwas 20Hka. I Ha
IIPOTSDKEHUM BCEM 3TOM TOHKM IIPOrPaMMMCThI CTPafaii OT OLHOIO
(daTasbHOro CBOVCTBA AVICKOB: OHM PAabOTAIOT CIIMIIKOM MEOJIEHHO.

JlaHHbIe XPaHSITCS Ha OMUCKE Ha KPYTOBBIX TOPOKKAX. TOPOXKKM
IeJISITCSI Ha CEeKTOPbI, XpaHSIIue OoIpeeIeHHOe KPYIJioe YMcIo 0aiiToB,
06byHO 4 Ko6arit. Ha Kakmoit miacTMHe MOXKeT MMeEeTbCS HeCKOJIbKO
COTEeH OOpOXKeK, a B OOJHOM JMCKOBOM HAaKOIIUMTe/Ie — OeCSITOK MU
OKOJIO TOTO IIaCTUH. YTOOBI IIPOUNTATh KOHKPETHBI 6aiT, YCTPOIICTBO
OO/DKHO TIOMECTUTHh TOJIOBKY HAa KOHKPETHYIO MOPOSKKY, HOXKIAThCS,
IIOKa [OMCK IOBEPHETCS TaK, YTO TPeOyeMblil CEKTOP OKaXKeTCS ITO[I
rOJIOBKOJ, mpounTaTh Bce 4 Kb6ait mu3 cexropa B O3V, u 3areM Bam
OCTaHeTCs TOJbKO IpouYMUTaTh Tpebyembiit 6aitT 3 O3Y. Ho Bce 3TO
TpebyeT BpeMeH) — MUJUIMCEKYH/]I BpeMEHN.

MoXeT I10Ka3aThCs, UYTO MMWIIMCEKYHIAbBI — 3TO HEMHOI0, HO
MWUIMCEKYHAA B MWUIMOH pa3 IMpPOJODKUTe/IbHee OJHOTO TakKTa
OOJIBIIIMHCTBA IIpoleccopoB. Eciu 6bI JaHHbIE XpaHUIMUCh HE Ha OMUCKE,
K HMM MOXXHO OBbLIO ObI MOJYYUTh AOCTYII HE 3a MWUIMCEKYHIbI, a 3a
HAHOCEKYH/IbI.

YroO6bl YMEHBIIUTb 3aJE€PXKKYy, BHOCMMYIO IMCKaAMM, HYKHbI
MHIEKChI, KON U ONITUMMU3MPOBAHHbBIE CXEMbI 3aIIPOCOB; a €Ille HYKHbI
KaKMe-TO peryjsipHble CpeiCcTBa IIpPeICTaB/JIeHMs TaHHBIX, UTOObI BCe



9TU MHIEKChI, K3IIM U CXEMbI 3allpOCOB 3HAJIM, C YeEM OHM PabOTaIoT.
[Tpoiie roBops, Hy>KeH AOCTYII K JaHHBIM M CUCTeMa yIIpaBjieHus. 3a
rofbl pasBUTUS 3TU CUCTEMBI pasfeJuInCh Ha JBa pPa3HbLIX TUIIA:
(daityioBble CUCTEMBI M CUCTEMbI YIIpaBAEeHUSI PeJISILMOHHBIMU Oa3amu
maHHbIX (CYPB/).

@aityioBble CUCTEMbI OIMPAIOTCS Ha IIOHSITHE OOKymeHTa. OHU
TIOJIIEPKMBAIOT €CTEeCTBEHHbBIN U YOOOHBIN CIIOCOO0 XpaHEHMS IIeJIbIX
nokymMeHTOB. OHM XOpOIIO pabOTaIOT, KOraa TpebyeTcsi COXpaHUTh MU
13BJeUYb HAOOp MTOKYMEHTOB II0 MMEHM, HO He MpeJaraioT CKOJIbKO-
HUOYIb CYIIECTBEHHOJ IIOMOIIM B IIOMCKE TI0 COAEPKUMOMY
IOKYMEHTOB. BbI Jierko HaiimeTte ¢aiii ¢ uMeHeM lLogin.c, HO MOMUCK
Bcex (aitioB . c, comepsKallyx IepeMeHHYI0 C MMeHeM X, OyIeT JOITUM
M TPYOHBIM.

Cuctembl 0a3 JaHHBIX OPMEHTMPOBAHBI Ha comepskumoe. OHU
TIOJIIEPKMBAIOT €CTECTBEHHBIN U YIOOHBIN CITOCO0 IMoyCcKa 3amuceii mo
comepxkuMmomy. OHM OUYeHb XOPOIIO CBSI3bIBAIOT BMECTE€ HECKOJIbKO
3amuceil, MMeIMX obmlee comepkumoe. K  coxkameHMoo, UX
IIpeuMYyIIeCTBa TEPSIOTCS MPU XpaHEHUN U U3BJIeUeHUU HeIIPO3PavYHbIX
IOKYMEHTOB.

O06e cucTeMbl OPraHM3YIOT XpaHeHMe JAHHbBIX Ha IMCKe TaK, YTOObI
00ecIeunTh MakKCUMaabHYI0 3PPEeKTUBHOCTh UX COXPAHEHMS M UTEHMS],
C Yy4eTOM KOHKPEeTHBbIX ocobOeHHOcTei. Kaskmasi MMeeT CBOIO CXeMy
MHIEKCUPOBAHMS M OpraHmM3anuy JaHHbIX. Kpome Toro, o6e mepeHocsT
COOTBETCTByIOIIMe pmaHHble B O3V, rme uMM MOXHO OBICTPO
MaHUITYJIMPOBATb.

CoxpaHsaTca nu gucKkn?

[Ipexxge 3aHMMaIMEe OOMMHUPYIONIViE TIO3UIIMM, HbIHE UCKU
IIpeBpaTUINCh B BbIMUpPAIOIINMII BuA. B CKOpOM BpeMeHM X OXUOAeT
cyabba HaKomuUTe el Ha MarHUTHOM JIeHTe, TMOKMUX AUCKOB U IIPUBOAOB
KOMIIaKT-aucKOB. UM Ha cmeny nipumet O3V.

CrnpocuTte cebsi: Korja OMCKM MCUE3HYT M BCe [daHHble OymyT



xpauutbcss B O3V, Kak Bbl OyJgeTe OpraHM30BbIBaTb UX? Bbl
MpeiIioyTeTe OPraHM30BaTh MX B TAOAMUIIBI M 00pamiaTbCsd K HUM,
MCIIOJIb3YS 3aIpochl Ha si3bike SQL? Vinu opraHm3oBaTh UX B (aiijibl U
0o0palaThCsl K HUM uepe3 CUCTeMY KaTaJoroB?

KoHeuHO HeT. Bbl opranmu3syere ux B CBSI3HbBIE CITMCKM, I€PEBbSI, XeIlI-
TAOGINUIIBI, CTEKM, OUepeay MM JII00ble APyTrue CTPYKTYPbl JAaHHBIX U
OymeTe o6paIaThCsl K HUM, UCIOJIb3Ys YKa3aTeau UIN CCbUIKU, TIOTOMY
YTO IMPOTrPAMMMCTBI TaK ITPUBBIKJIN.

Ha camoM perie, TopasmMbIC/IMB 00 3TO¥ ITpobieme, BbI ITOIMETE, UTO
BCE 3TO BbI YKe Jenaete. HecMOTpst Ha TO UTO JaHHbIE XPaHSTCS B 6ase
OaHHBIX UAM B (ailioBoit cucteme, Bbl untaete ux B O3Y u 3arem
peopraHusyete B YIOOOHbIE CIMCKM, MHOMXECTBA, CTEKM, Ouepemnu,
InepeBbsl WM J00bIe IpyTrye CTPYKTYPhI IO CBOEMY YCMOTpeHMIo. OueHb
MaJIOBEPOSITHO, UYTO Bbl OCTaBUTe OaHHble B dopme @aitaoB uin
TaOJINILI.

Netanu

Takoe mosioskeHue e 00bSICHSIET, ITIOUEMY ST TOBOPIO, UTO 6a3a JaHHbBIX
— 3TO AeTalib. JTO JIMIIb MeXaHM3M IepeMelleHMs] JaHHBbIX B3ajl-
BIlIEpeN, MeXIy IIOBepXHOCTh0 nucka ¥ O3Y. basa [OaHHbIX B
OeJICTBUTEJIbHOCTM — He 0oJjiee yeM OOJbIION MEIIOK C OuTamu, B
KOTOPOM MbI XpaHMM CBOM JaHHble. HO MbI peKO MCII0/Ib3yeM JlaHHbIe
MMEHHO B Takoit popme.

To ecTb € apXUTEKTYPHO! TOUKM 3peHUSI Mbl He TOJIKHBI
0eCITOKOUTbBCSI O TOM, Kakyilo ¢GopmMy MOPMHMMAIOT [aHHbIe, ITOKa
XpaHSITCSI HA IIOBEPXHOCTM BpalllalOIIerocsi MAarHUTHOTO IucKa. B
OeCTBUTENbHOCTY HAC BOOOIEe He MAO/DKHO BOJIHOBATh HaIMuMe WUIN
OTCYTCTBME IMCKA.

A npousBoAUTENBHOCTb?

SgBnsieTcsi M MOPOMU3BOAUTENBHOCTb aAPXUTEKTYPHOIN IIpobemMoit?



KoneuHo! Ho B OTHOIIeHUM XpaHeHUsS JaHHBIX 3Ty MPoO/ieMy MOXKHO
TTOJTHOCThIO MHKATICYAUPOBATh U OTIEJUTbh OT OM3Hec-MpaBuiI. Jla, HaM
HY>KHO, 4TOObI JTaHHbIe OBICTPO IepeMellaauCh M3 XpaHWIMIIA U B
XpaHWInIe, HO 3TO HM3KOYpOBHeBas Ipobiema. Ee MOKHO pemuThb C
IIOMOIIIbI0 HU3KOYPOBHEBLIX MEeXaHM3MOB NOCTYIIAa K JaHHBIM. 1 OHa He
MMeeT HMUUEero o0IIero ¢ apxXUTeKTypOoii CUCTEMBI.

UcTopus

B koHme 1980-x romoB $ BO3MIAB/JSI KOMAaHIY pa3pabOTUYMKOB
IIPOTPAaMMHOIO oObecrieueHMs] B HauMHAIONIE) KOMIIQHMM, KOTOpas
IbITaJIaCh CO3JaTh U TIPOAATh CUCTEMY VIIPaBJIE€HUS CEThIO,
OLIEHMBABIIYIO L€JIOCTHOCTb TeJeKOMMYHUKALUMOHHBIX JuHUM T1.
CucreMma u3BJieKa/la JaHHbIe U3 YCTPOMCTB B KOHEYHBIX TOUKAX 3TUX
AMHMUI, a 3aTeM 3amycKajia psj aJropuMTMOB IJisI OOHapyKeHMUS
po6eM.

Mbl ucronb3oBaanu miaaT@opmbl UNIX M xpaHwiIM HalllM JaHHbIE B
npocThiXx ¢aitax. Ham He Hy)KHA Obula pesiiMOHHAs 6asa MaHHBIX,
IIOTOMY UYTO HallX AaHHble ObUIM CJab0 CBSI3aHbI MeEXOY COOOIA.
HamHoro ymoOHee ObUIO XpaHUTb MX B IIPOCTBIX (paitjax, B Buie
IepeBbeB U CBSISHBIX CIMCKOB. Kopoue roBopsi, Mbl XpaHMU/IM TaHHbIE B
dbopme, yrpoiawiiei nx 3arpy3ky B O3V.

MbI HaHSUIM CITEIIMAINCTA II0 MAPKETUMHIY — XOPOIIEero 3HaIIero
napHs. Ho oH TyT ske 3asiBWJI, UTO B Hallleii CUCTeMe AO/DKHA MMEeThCS
pesiMoHHas 6a3a MaHHbIX. ITOT0 He TPeboBaIOCh IJIS HOPMAJIbHOIM
paboThl, M 3TO He OBIIO TEeXHMUECKOi MpobysieMoii — 3To ObLIa
npobjieMa MapKeTHHTa.

JIyist MeHsT 3TO ObLJIO 6eccMmbIcieHHO. [ToueMy s JO/KEH ITpeBpalaTh
CBSI3HBIE CITMCKM M JepeBbsl B Ky4dy 3ammceil M TabJuIl, MTOCTYITHBIX
yepe3 SQL? [Touemy ¢ 4OJI’)KEH BBOAUTD HAKJIaHbIE PACXOAbl M TPATUTh
neHbIM Ha Ipuobpetenme maccuBHoi CYPBI, eciu mpocThix daiiyioB
6osiee ueM JocTaTOUHO? IT03TOMY S BCTYIIMUII B CpaskeHMe C HUM, ITyCTUB
B XO/I 3yObI U KOT'TH.



B 31OV KOMIauuy paboTay OAMH MHKeHepP-3JIEKTPOHIINK, KOTOPBIA
HarnpaBo ¥ HaneBO pacxBaiuBal CYPB/l. OH mMmen cBoe, TeEXHUUYECKOE
obocHoBaHMe Heobxomumoctu CYPBJl B Haiieil cucreme. 3a Moeii
CIIMHOM OH BCTPETWICSI C PYKOBOACTBOM KOMIIAHMM, HapUCOBaI
1300paskeHnre JoMa Ha IIecTe U CIIPOCU Y PYKOBOJICTBA: «XOTeIN ObI
BBl KUTh B JJOMe Ha mecte?» Ero mochur ObLI ITPOCT: OH CUMTAN, YTO
CYPB/I, xpaHsmasg Tabiuusl B daiiax, HageskHee MPOCThIX (aitios,
KOTOpPbI€ MbI MICITO/Ib30BaJIN.

S 60posncst ¢ HUM. I 6GOPOJICSI C MApPKETOJOrOM. S MpuUIepP KMUBaICS
CBOMX TEXHMYECKMX IPUHIUIIOB IIepel JIMIIOM HEBepPOSTHOIO
HeBeskecTBa. S 6opoiics, 6opoJics 1 60poIcs.

B KOHIle KOHIIOB 3JIEKTPOHIIMK TIOIlIeJ Ha IOBBbIINIEHWEe U CTall
pYKOBOAMUTEEeM OTHesia MporpaMMHOro obecrieueHusi. OHU BTUCHYJIU
CYPB]l B 3Ty HecuaCcTHyl cucremy. M B pe3yibTaTe OHM OKa3aiMCh
abCOJIIOTHO TIPaBbI, a ST OIINMOasICs.

Her, ¢ TeXHMUECKOI TOUYKM 3peHMs], 3aMeThbTe, s ObUI IIpaB. S ObLI
npaB, uTo Ooposics ¢ BHeapenmemM CYPBJl B apXUTEKTYpHOE SIIPO
cucteMmbl. Ho g1 6611 He IIpaB, IIOTOMY UTO KJAMEHTbI OKMUIAIN TTOTYUUTD
pesiMOHHYI0 0a3y JaHHBIX B Halleil cucrtemMe. OHM He 3Ha/IM, YTO C
Hel nenatb. OHM He MpeNCTaB/IsIM, KaK MCII0Jb30BaTh PeJISILMIOHHbIE
oaHHbIe 13 Hee. HO 3TO He MMeNo 3HAYeHUS: KIIMEHTbl PacCUMThIBAIN
noayunTh CYPBIl. OHa 6ObIa TajouKOi, KOTOPYIO BCe IIOKyIaTesIu
IIPOrpaMMHOr0 oOecIieueHMs] CTaBUIM B CBOMX CIMcKax. He ObLI0
HMKAKOTO TEeXHMYECKOro OOOCHOBAaHMSI — pallMOHAJIbLHOCTb 3€eCh
BOOOIIe ObLIa HU IMPM 4yeM. DTO ObUIa MpPpalMOHAbHASI, BHELIHSIS U
TIOJTHOCThIO HEOOOCHOBAHHAS IOTPEOHOCTh, HO 9TO He [IeJIajio ee MeHee
peasibHOJA.

Otkyma 3TOo B3s0Chb? [IpuuMHa KpoeTcs B BbICOKO3((EKTMBHBIX
MapKeTUHTOBbIX KaMITaHUSX, IIIMPOKO ITPOBOAMMBbIX TPOU3BOAUTEISIMU
6a3 maHHBIX B TO BpeMs. MM ymanoch y6eauTh BbICOKOIIOCTABIEHHBIX
PYKOBOJMTEIEI, UTO X KOPHOPATUBHbIE «aKTUBBI JAHHBIX» HY>KIAIOTCS
B 3alluUTe, a IIpejjiaraemMble MMM CUCTEMbI 0a3 TaHHBIX SIBJISIFOTCS
MIeaJbHBIM CPeJICTBOM TaKOi 3aIlUThI.



HpIHe MbI HabOJII0IaeM ITOXOKMe MapKeTHMHIOoBble Kammauuu. CIOBO
«KOPHOPATUBHBIN» i IIOHSTHE «CepBUC-OPUEHTUPOBAHHAS
apXMUTEKTypa» MMeEIOT OoJibllle O0OIIero ¢ MapKeTMHIOM, YeM C
peasbHOCTHIO.

Yto s doseH Obl1 cOesiams B ONMMCAHHOM cutyarumn? S momkeH ObLT
npukpytuTh CYPB]I K cucTeMe U OaTh €il y3KUii 1 6e30IacHbIi KaHa
OOCTyIIa K JTaHHBIM, COXPaHMB B SZIpe CUCTEeMbI IIPOCTbIe (aiiabl. A 4TO
s1 cdenan? §1 yiien u CTaa KOHCYJIbTaHTOM.

3aknyeHue

OpraHusainMoHHAasI CTPYKTypa U  MOAEeIb JaHHBIX  SIBJISIFOTCSI
ApXUTEKTYPHO  3HAUMMBIMM, a  TEXHOJOTUM U  CUCTEMBI,
repeMeniapinye JaHHbIe Ha BPalllalolIyIocss MarHUTHYIO IIOBEPXHOCTb,
— HeT. CucTeMbl peNSLMOHHBIX 06a3 JAaHHbBIX, KOTOpPbIE 3aCTaBJISIOT
OpPraHM30BBIBATh JaHHbIe B TaOJMIBI M 00pamaTbCcsI K HUM
rocpenctsoM SQL, mMeroT ropasgo Oosibllie 0OIIero C IoCjaegHMMH,
yeM C mepBbIMH. JlaHHbIe — 3HAUMMBI, a 6a3a JaHHBIX — 3TO JeTallb.



31. Be6 — 310 petannb

.

|

Ber 3aHuMmanuch paspaborkoit B 1990-x romax? IlomHMTE, Kak
BcemupHass mayTuHa WM3MeHMIa Bce BOKpyr? I[IoMHHMTE, C Kakum
rpe3peHneM Mbl CMOTpeV Ha HalllM CTapble apXMUTEKTypPbl KIUEHT/
cepBep 1mepe[ JUIIOM HOBOJ CBePKAIOIIE TeXHOIOTUM «Beb»?



Ha camom pnene Beb6 Huuero He m3MmeHwI. Ilo KpaiiHeii mepe He
IOJDKEH OBbLI HMYero M3MeHUTh. Bed6 — 3TO Bcero juilb IOcC/IemHee U3
1I0C/Ie1OBATE/IbHOCTY KOJIeOaHMI1, KOTOpPbIe Hallla MHAYCTPUS IIepeskuia
¢ 1960-x romoB. ITM KoOjebaHMS 3aCTaB/ISIIOT TIEPEHOCUTb BCIO
BBIUMCIUTEIbHYIO MOIIHOCTh TO Ha IIeHTpajJbHble CepBepbl, TO Ha
TepMMHAJIbI.

TosbKO 3a TIoc/iegHMe AecsITh JieT (MIM OKOJIO TOT0), TTIoKa Beb 3aHs
3aMeTHOe MeCTO, Mbl BUAEJM HECKOJIbKO TaKux Koyjebaumii. CHauaia
MbI TyMaJIi, YTO BCSI BBIYMCIUTE/IbHASI MOIITHOCTD OYZIeT cocpeoToueHa
B (¢epmax cepBepoB, a Opay3epbl OyZyT IIPOCTO OTOOpakaTh
nHdopManmo. 3aTemM Mbl Haua/M H00aBJISITh allIieThl B 6pay3epsl. Ho
HaM 3TO He IOHPaBUJIOCh, IO3TOMY MbI ITepeMeCTUIM AMHAMUUYECKOe
comepskuMoe o6paTHO Ha cepBepbl. HO 9TO HaM ToXKe He TTOHPaBUJIOCH,
1 MbI 1300penu Beb 2.0, mepeMecTuB IOUTH BCIO 00pabOTKy 0OpaTHO B
opaysep, MUCHonb3ysl s 3Toro Ajax u JavaScript. Mbl 3anuimM Tak
oajeKko, YTO CO3Ja/JM ILiejible MPUIOXKEeHUs, BBIMIOJHSIOIIMECS B
opaysepax. UM Temepb MblI CHOBAa BO30YKIEHbI IIepeMeIleHNeEM
JavaScript o6paTHO Ha cepBep B Buge Node.

(Bsmox.)

beckoHeYHbIN MaSTHUK

KoHeuHO, ObIJI0 ObI HEIIPAaBUIbHO AyMaTh, YTO KOJeO6aHMSI HAUAIUCh C
nosiBienrieM Be6. Io Beb cymiecTBOBaja apXuUTEKTypa KJIMEHT/cepBep.
Jlo sTOrO OBUIM IEHTpPaJbHbIE MUHM-KOMIIBIOTEPHI C MacCUBaMMU
HEMHTEe/JIEKTYa/IbHBIX TePMMHAJIOB. [0 3TOro ObUIM MeiH(peiMbl C
MHTE/JIEKTYa/IbHBIMM TEepMMHAJIaMM (3€/IeHOIO0 CBEeYeHMS, KOTOpbIe
ObUIM OueHb IIOXOXM Ha COBpeMeHHble Opay3epbl). 10 3TOro ObLIU
MaIllMHHbBIE 3aJ1bI ¥ Tep(OKaPTHI...

Tak BBIIVIIOUT MCTOpMSI. MBI HMKAaK He MOXKEM OIIpPeIeIuTb, TIe
IOJKHA OBITh COCpeAOTOYEeHa BBIUMCANTEIbHASS MOIIHOCTb. MbI Bce
BpeMsI TO LIeHTpaJIM3yeM ee, TO pacipemnensemM. M s mymar, 4To 3TU
KoJiebaHMs OyayT ellle IMPOI0JIKAaThCS B TeUeHMe KaKOro-TO BpeMEeHMN.



C TOYKM 3peHUsT UCTOPUM Pa3BUTUI MHPOPMALIMOHHBIX T€XHOJIOTUIA
Be6 BoOOIIE HMYEro He M3MEHWI. DTO IIPOCTO OAHO M3 MHOXeCTBa
KoJIeOaHMIi, KOTOpble HayvaJaMCh eIlle OO0 TOro, Kak MHOIMe M3 Hac
TOSIBUJICH Ha CBET, M IIPOJOJIKATCS IOCJIe TOTO, KaK MHOIMe M3 Hac
YIOYT Ha IeHCUIO.

OmHako KaK apXuTEeKTOpPbl Mbl [O/DKHBI OBbITh HalleJeHbl Ha
OONTOCPOYHYI0  IePCIIeKTUBY. OTM  KojiebaHusT  —  JIMIIb
KpPaTKOBpeMeHHbIe IIpOoOJeMbl, KOTOpble He MOOJ/DKHBI IIPOHMKATh B
IIeHTPabHOE AP0 C HAIIMMM OM3HeC-TIpaBUIaMU.

4l xouy pacckaszaTh BaM OOHY UCTOpUIO 0 KomriaHuu Q. Kommanus Q
co3gasia O4yeHb IMOMYJISPHYI0 CUCTEMY YIpaBjieHUs IepCOHATIbHbIMU
dbuHaHcamu. OTO ObLIO MMPUJIOKEHME IJISI HACTOJbHOIO KOMIIBIOTEPA C
O4YeHb YIOOOHBIM TIpaduueckum wuHTepdeiicom. MHe HpPaBUIOChH
T10JIb30BaThCS VIM.

3ateMm nosiBwiIcsl Be6. B ciemyioieit Bepcuu cucteMbl KoMmitauus Q
M3MeHM/Ia II0JIb30BaTeIbCKUII MHTepdeiic — OH CTald BbITISOETb U
oencTBOBaTh MOAOOHO Beb-uHTEpdeiicy B Opaysepe. I 6pu1 B 1IOKe!
Kakoii reHmii MapKeTMHra pelua, YTO IIporpaMmMa yIIpaBJIeHUS
IepCoOHA/NbHBIMM  (pMHAHCAMM, OeCTBYIOIAsi Ha  HACTOJIbHOM
KOMIIbIOTEpE, MO/IKHA BBITJISIAETh Kak Be6-opaysep?

KoHeuHO, s BO3HeHaBuae/Jl HOBbII MHTepdeiic. Bce ocTanbHbIe,
BUIVMO, TOXe, MOTOMY 4YTO IIOCJe BBIMYCKAa HECKOJbKUX Bepcuit
KoMnaHusg Q oOTKa3ajach OT BHEIIHEro BuUAA, HAIIOMMHAIOIIETO
opaysep, M BepHyjla cucteme rpaduueckuit MHTepdeiic 0ObIYHOIO
HACTOJIbHOTO MPUIOKEHMSI.

Terepp mpeacTaBbTe, YTO B Ty IOPY BbI pabOTa/lM IIPOrpaMMHBIM
apxutekTopom B Q. BooOpasure, 4TO KaKOi-TO T€HMII OT MapKeTHHTa
yoexkmaeT BbICIIee PYKOBOJACTBO B HEOOXOOMMOCTM IIepeesaTb BecCh
T10JIb30BaTeIbCKUI MHTEepdeiic, YTOObI OH HAIIOMMHAJI BeO-uHTepderic.
Yro 6b1 BBl coenann? TouHee, YTO BbI JOJDKHBI OBLIM OBl CHeaTh IO
5TOr0 MOMEHTAa, 4YTOObI 3allUTUTh IPUIOKEHMUE OT 3STOr0 TeHMUS
MapKeTuHra?

Bel  gO/MKHBI  ObLIM OBl OTAENUTH  OM3HeC-TIpaBMjia  OT



M0Jb30BaTe/NIbCKOTO MHTepdeiica. S He 3HAW, KakK IOCTYIUIN
apxutekTopbl B Q. S xoTen 6bI Korga-HMOYAb YCIBIIIATh MX pPaccKas.
Ecnu 6bI B TO BpeMs 51 paboTas TaM, sI 6bI TOUYHO M30JMpPOBaj Ou3HeC-
IpaBuja OT I0JIb30BATEJILCKOrO MHTepdeiica, IOTOMY YTO HMKTO He
3HAeT, YTO B30peneT B IOJIOBY T'€HUSIM MapKeTMHIa B CIeYIOINii pas.

Teriepp pacCMOTpMUM IIpUMMep C KOMIIaHMeN A, BbIITyCKaloIllen
3aMeuaTe/ibHble cMapT@oHbl. He1aBHO OHA BBIMYCTU/IA OOHOBJIEHHYIO
BEPCUIO CBOEH «OMNepallMOHHOM CHUCTEMbI» (9TO TaK HEOOBIYHO —
TrOBOPUTH 00 OIlepalMOHHON cucTeMe BHYTpH TenedoHa). Kpome Bcero
IIpOYero MoaepHM3anusl KapAuHAIbHO M3MeHWIa BHEIIHUI BUI BCeX
npuaoXkeHuii. 3auemM? § 1ojiaraio, YTO BHOBb He 000IIIOCH 6€3 KaKOro-
TO TeHMSI MapKEeTUHTA.

1 He aKCHepPT MO IMIPOrpaMMHOMY 00eCIIeYeHMIO B 3TUX YCTPOICTBAX,
II09TOMY He 3Hal0, BbI3BA/IM JIX ITU M3MEHEHUST KaKue-a1b0 TPYIHOCTU
IJIS IPOrPaMMMUCTOB TIPUJIOKEHMI, BBIMOJHSIIONIMXCS Ha cMapTgdoHax
KoMnaHuu A. I Hamewch, UTO apXUTEKTOPbl B A U apXUTEKTOPHI
MIPUIOKEHUII M30JMPOBAIM Ou3HEC-TIpaBMIa U I10JIb30BaTe/IbCKUIA
UHTepdelic Opyr OT Apyra, IOTOMY UYTO BCerga HaAyTCsd TeHUu
MapKeTMHIa, KOTOPbIE TOJAbKO U KOYT, YTOOBI HAOPOCUTHCSI HA YTO-TO,
CO3aHHOE BaMM.

BbiBOpg,

BbiBog, 13 BCEro BbIIIECKA3aHHOTO IIPOCT: II0JIb30BaTeIbCKUI
nHTepdeiic — 3TO JIeTalb. Be6 — 3TO I0JIb30BaTe/NbCKUII MHTEPdeTiC.
To ecTtb Beb6 — 310 meTanb. M Kak apXuTEKTOP BbI JOJDKHBI pa3sMeIaTh
oeTanau, KakK 3Ta, 3a TpaHUIIAaMM, OTHENSIONMMM UX OT OCHOBHOI
0113HeC-JIOTUKMN.

[TomymaiiTe 06 3TOM C Takoif Mo3uULuM: Be6 — 3mo ycmpotlicmeo
8800a/evigoda. Emie B 1960-X rogax Mbl MOHSIIM LIEHHOCTb METOOMKU
CO3aHUSI MPUJIOKEeHMI, He 3aBUCSIINX OT YCTPOIMCTB BBOMA/BBIBOIA.
[ToOynuTenbHble MOTMBBI TaKOi HE3aBMCHMMOCTM He M3MeHMWINCh. Beb
He SIBJISIeTCSI MCK/IIOUeHMEeM M3 3TOTO IIpaBuIa.



Wnu 51 He nipaB? MOXXHO yTBepXXAaThb, UTO rpaduyueckuii muHTepderic,
Kak 1 Beb, HaCTOJIbKO YHMKAJIEH M 60raT, 4To abCypaHO MPOAO/IKATh
CO3IaBaTh apXUTEKTypbl, He3aBUCHMbIe OT YyCTpoiicTBa. Korma BbI
oyMaeTe O TOHKOCTSIX IIPOBEPKM BXOIOHBIX OTAHHBIX Ha JavaScript,
0COOEHHOCTSIX TEXHOJIOTUM «IlepeTamiui u 6pocmi» B AJAX uamu o ToM,
KaKye ellle BUIKETbI/TaIKeThl BCTABUTh B BeO-CTPaAHMUILY, JIETKO MOKHO
CKaTUTbCS O VYTBEpKIEeHMs, UTO He3aBUCUMMOCTb YCTpOIiCTBa
HeITpaKTMUYHa.

Bce 3TO BepHO [0 oOIpele/leHHOM CTelleHM. B3aumomeincTBuUS
NPUIOXKEHUST C  II0JIb30BAaTe/NbCKMM  MHTepdeiicoM  OOIIMPHDI,
MHOrooOpasHbl ¥ IIOpPOii OueHb CIeUM@PUUHbI [JISI JTAHHOTO
nHTepdeiica. Beb-mpuioxkeHue u Beb-Opaysep B3aMMOIENCTBYIOT
COBepIlIeHHO MHaye, 4YeM HAaCTO/JIbHOe IIpUIoKeHue U rpaduueckuit
uHTepdetic. ITombIiTka abCTparMpoBaTbCsI OT STUX B3aMMOIENCTBUIA,
1oJo6Ho Tomy, Kak B UNIX aGCTparupyroTcsl YCTPOWCTBA, BBITJISIUAT
HEBEPOSITHOIA.

Ho rpaHuily MeXAy MOJb30BaTeJIbCKUMM MHTepdeiicom u
MIPUIOKEHNEM MOXHO abcTparMpoBaTh. bBuU3HEC-JIOTUMKY MOKHO
paccMaTpuBaTh KakK HabOp BapMaHTOB MCIIOJb30BaHMSI, KaXKIbI U3
KOTOPBIX BBIMTOJHSIET HEKOTOPYIO (DYHKIMIO OT MMEHMU I10/ib30BaTels.
Kakaplii BapMaHT MCIIOAb30BaHMSI MOKHO OIMCAaTh KaK KOMILIEKC
BXOIHbBIX TAHHBIX, BBIIOJHIEMYI0O 00pabOTKY KOMILIEKC M BBIXOIHBIX
OaHHBIX.

B Kakoi-TO MOMEHT B uepejie B3aMMOOENCTBUI I10JIb30BaTE/IbCKOTO
nHTepdeiica M TPWIOKEHMUSI TOATOTOBKA BXOOHBIX [IaHHBIX OydeT
3aKOHYE€Ha U  TIOSIBUTCSI  BO3MOXHOCTb  BBINIOJIHUTb  BapMaHT
UCII0/1b30BaHM. [10 3aBepilieHMM MOJIydeHHbIe JaHHbIe MOKHO BEPHYTh
00paTHO, BKJIIOUYMB X BO B3aMMOIEMCTBUS MEXKIY IOIb30BaTEIbCKUM
MHTepdeiicoM 1 TpuaokKeHUeM.

BxonHble U BbIXOJHbIE TAaHHbIE MOXHO IOMECTUTb B CTPYKTYPbI U
JCII0/Ib30BaTh KaK BXOJHbIE U BbIXOJHbIE 3HAueHus1 IJisl IIpoliecca,
BBITIO/THSIIOILLET'0 BapMAHT MCIOAb30BaHMs. [Ipy TakoM ITOAXOH€E MOXKHO
CUMTaTh, UTO KaXIbIii BapMaHT MCIOJb30BaHMS paboTaer C



110JIb30BaTeJbCKMM MHTep(eiicoM KaK C YCTPOMCTBOM BBOIA/BbIBOIA
HEe3aBUCUMO OT 3TOTO YCTPOMCTBA.

3aknyeHue

JocTuub TaKoil abCTpaKUuM OYeHb HEIPOCTO, U, CKOpee BCEro,
1oTpedyeTcss HECKOJAbKO WTepaluii, UYTOObl [OCTUUYb >KeJIaeMOro
pesynbTaTa. HO 3TO BO3MOXHO. A TTOCKOJIbKY MMP IIOJIOH T'€HUEB OT
MapKeTMHIa, 3TO He caMoe CJIOXKHOe, IOTOMY 4YTO YacTO ObIBaeT
Heo6X0aMMO.



32. DpeiMBOpPKU — 3TO AeTaNb
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®peliMBOPKM 006pesiy O0JIbIIYIO MOITYISIPHOCTh. Boo6IIe roBOps, 3TO
xXopomasg ITyka. CyIiecTByeT MHOTO OecIIaTHbIX, MOIIHBIX U
T10JIe3HbIX PPeliMBOPKOB.

Ho ¢peiiMBOpPKM He OIpemeNsiioT apXUTEKTYpPy, XOTSI HEKOTOPbIE
TIBITAIOTCS.



ABTOpbl HPpeMMBOPKOB

BOJIBIIMHCTBO aBTOPOB (PpeiiMBOPKOB IIpeijaraloT pe3yabTaTbl CBOEro
Tpyga OecIlIaTHO, IIOTOMY UTO XOTSIT ObITb IIOJIE3HBIMU  IJISI
coobmectBa. OHM XOTSIT BHECTU CBOJ BKJIaZ. JTO ITOXBajbHO. OIHAKO,
He3aBMUCUMMO OT 0JIarOpPOoJICTBA MOTMBOB, aBTOPhI HE MYMAalOT O BalllMX
uHTepecax. I He MOTyT AymMaThb, IOTOMY YTO OHM He 3HAIOT HU BacC, HU
BaIINX ITPOOIEM.

Ho oHM 3HaIOT cBoM IIpoOjieMbl M IMPOOJEMbI CBOMX KOJIJIET U
npyseii. I ony nuinyT cBou GpeiiMBOPKY JIJIST peIleHMs 9TUX ITPobJieM,
a He BalllMX.

KoHeuHo, Bamu mpobjieMbl, CKOpee BCero, YacTUUYHO OyIyT
COBITAZATh C 3TUMMU IPYTUMM IpobsiemMamMu. MHaue (GpeiiMBOpPKM He
OBV OBl CTOJIb TOITYJSIPHBIL. [1I09TOMY (DpeiMBOPKM MOTYT ObITh OUE€Hb
M0JIe3HBIMYM — B TOM Mepe, B KaKOM CYLIeCTBYyeT COBIIaJleHue.

HepagHbiii 6pak

OTHomIeHMsI MeXIy BaMM M aBTOpOM (peliMBOpKa uUpe3BbIYaitHO
acMMMETPUYHbI. Bbl TOMKHBI 00/1a7aTh OIPOMHOJN IIPUBEP;KEHHOCTHIO
dbpeiiMBOpPKY, HO €ro aBTOp He HeCeT HUKAKMX 00S3aTejbCTB Iepe[
BaMMU.

3agymaiiTecb Hana 3TuUM. Korga BbI McCIOJb3yeTe (peiiMBOPK, BbI
yyTaeTe AOKYMEHTAIlMI0, MpedoCTaB/JIe€HHYI0O ero aBTOpoM. B 3Toii
OOKYMEHTaluyu aBTop M Jpyrue II0Jb30OBaTenyu  (PpeiiMBOpKa
paccka3plBalOT BaM, KakK MHTErpMpoBaTh Ballle IPOrpaMMHOE
obecneuenye ¢ ¢ppeiiMBOpKOM. OOBIYHO 3TO O3HAYAET, UTO BBI JOJIKHBI
00epHYTh (PEIMBOPK CBOEJ apXUTEKTYpOil. ABTOp pEKOMEHIyeT
MCIO/JIb30BaTh 0a30Bble K/IACChl M MMIIOPTMPOBATb MHCTPYMEHTHI
dpeitMBOpka B CBOM OM3HEC-OOBEKTbI. ABTOp HACTOSTEIbHO
peKOMeHyeT BaM npuss3amse Ballle MOPWIOXKeHMe K (peiiMBOPKY
HAaCTOJIbKO, HACKOJIbKO 3TO BO3MOXKHO.

JIyis1 aBTOpa TecHasl CBSI3b C €ro coOCTBEHHBIM (ppeliMBOPKOM He
SIBJseTcs mpobsieMoii. [Ijisi aBTOpa TaKasl CBSI3b MelamesbHd, TIOTOMY



YTO OH 00J1aaeT abCOMIOTHBIM KOHTPOJIEM Hal 3TUM (peliMBOPKOM.

Bojiee Toro, aBTOp XxoueT MpUBSI3aTh Bac K (ppeiiMBOPKY, IMOTOMY
YTO, IIPUBSI3aBIIMCh, OyIeT OuYeHb TPYAHO OTBSA3aThCsA. HuuTo He
IIOATBEPXKIAeT aBTOPUTET aBTOpa TaK, KaK TIpPYIIa I10Jb30BaTese,
TOTOBBIX ITOPOXKIATh CBOM K/JIAaCChl HA OCHOBE 6A30BbIX KJIACCOB aBTOPA.

dakTHYeCcKM aBTOp IIpedjiaraeT BaM BCTYIIMTb B COI03 C
(peliMBOPKOM — BBIPA3UTh €My OOJBIIYI0O M IJOJTOBPEMEHHYVIO
IIpUBEPKeHHOCTh. HO Tmpu 3TOM caM aBTOp HU IPU  KaKUX
00CTOSITE/ILCTBAX HEe BBIPA’KAET OTBETHOI IPUBEPKEHHOCTM BaM. DTO
OJHOHAIpaBJeHHbI COI03. Bbl IpUHMMaeTe Ha Ce0sT BCe PUCKU U
Heyano0CTBa; aBTOp hpeiiMBOpKa He 6epeT Ha ce6st HUUEro.

Pucku

Kakue pucku, cripocure Bbi? BOT /Millb HEKOTOPbIE U3 HUX.

e YacTo apxutekTypa GpeiiMBOPKOB He OT/IMUAETCSI 0C000i UMCTOTOIA.
@peliMBOpKaM CBOMCTBEHHO HapyllaTb MPaBUIO 3aBUCUMOCTMU.
ABTOpBI IpeajaraloT BaM Hac/JegoBaTh MX KOJ B BalllMX OM3HeC-
o0beKkTax — BamMx CYmHOCTSX! OHU XOTSIT BHEIPUTH CBOU
dpeiiMBOpKM B camblii BHYTpeHHMI Kpyr. Kak ToabKO 3TO
Ipou3oiiaeT, yopaTb GpeiiMBOPK OTTyIa OYIeT MOYTY HEBO3MOKHO.
HameB 06pyuasibHOE KOJIbIIO Ha Iajiel], OH OCTAHETCSI KUTh TaM.

e @peliMBOPK MOKET IOMOYb C peajiM3alyei mepBbiX BO3MOXKHOCTEN
npunoxkeHusa. OgHaAKO, OTOCTUTHYB HEKOTOPOTO YPOBHS 3PEIOCTH,
Balll MNPOAYKT TIepepacTteT ¢GpeiiMBOpK. Ecau Bbl Hamenu 3TO
oOpy4JasbHOe KOJIbII0, TO CO BpeMeHeM 3aMeTUTe, UTO BaM BCe yallie
1 yallle IPUXOIUTCSI 60pOThCS C PpeitMBOPKOM.

o OpeliMBOpPK MOKET pa3BMBATHCS B HaIpaBJIeHUM, O€CIIOJIe3HOM JIJIsT
Bac. Bel MOKeTe CTOJIKHYThCSI C HeOOXOAMMOCTbIO OOHOBJIEHMS 10
clemyiolieil Bepcuy, He Hecylleii HMYero, YTO MOIJIO Obl
MIPUTOAUTHCS BaM. Bbl MoskeTe pgaske OOHApYKUTb, UTO CTapble



OCO6€HHOCTI/I, KOTOpbIMM Bbl IIOJIb30BaJIMICb, MWCUYE€3d0T WJIN
U3MEHSAIOTCA TaK, UTO BaM TPYAHO ITOCII€BATb 3d HUMMU.

e MoXeT IOSIBUTHCSI HOBBIN, O0Jiee yoauHblii ppeitMBOPK, Ha KOTOPbI
BbI 3aXOTUTE EePEeNTH.

PeweHue

1 KakoBO peuieHue?

He 3akntoyame cor308 ¢ ppetimeopkamu!

O, BBl MOXKeTe MCIOJb30BaThb (pPEeiMBOPK — IIPOCTO He
IIPUBSA3bIBANTECh K HeMy. [JepskuTe ero Ha pacCTOSHUM BBITSIHYTOMN
pyku. PaccmarpuBaiiTe ¢GpeiiMBOpPK Kak [deTajb, IIpMHAaAIesKaIlyio
ONHOMY W3 BHEIIHUX KPYroB apxuTeKTypbl. He BIlyckaiiTe ero BO
BHYTPEHHME KPYI'U.

Eciu ¢ppeitMBOPK MPeIjIoKUT BaM MOPOAUTH CBOU OM3HEC-00bEKTHI
OT ero 6a30BbIX KJIACCOB, CKaKUTe «HeT»! OmpenennuTe MPOKCU-KIaCChI
U IepXKuTe UX B KOMIIOHEHTAX, SIBJISIOMIVXCS NId2UuHAMU IJIS BalIux
O6M3HeC-TIpaBUI.

He mo3BosisiiTe ¢peiiMBOpKaM IPOHMKATh B Balll OCHOBHOI KO/,
BHenpsiiiTe X B KOMIIOHEHTBI, KOTOpbI€ JIMIIb IOOK/IIOYAIOTCSI K
BallleMy OCHOBHOMY KOy, KaK TOTO TpeOyeT ITpaBMIo 3aBUCUMOCTH.

Hampumep, BO3MOXHO, BaM HpPaBUTCS Spring — XOPOLINIA
dpeitMBOpPK BHeApeHMUs 3aBUCUMOCTeli. BO3MOKHO, Bbl MCIIOJIb3yeTe
Spring njsi aBTOMaTUMUYeCKOr0 BHeIpPEeHMs CBOUX 3aBUCUMOCTEN. ITO
3aMeyaTesibHO, HO Bbl He [OJ/DKHbI OKPOIUIITb AHHOTALSIMU
@autowired cBou OM3HEC-00BEKThI. BU3HEC-00BEKTHI HE HOJIKHBI
3HATbh O CyIIeCTBOBaHUM Spring.

Ho BBl C ycIiexoM MOKeTe MCIIOJb30BaTh Spring AJsi BHeIPEHMUS
3aBMCUMOCTEN B CBOEM KOMIIOHEHTe Main. OTOT KOMIIOHEHT MOXeT
3HaTh 0 QpeiiMBOpPKe Spring, TOTOMY UTO OH SIBJISIETCS CAMbBIM I'PSI3HBIM
Y CaMbIM HM3KOYPOBHEBBIM KOMIIOHEHTOM B CUCTEME.



O6baBnao Bac

EcTh HeKoTOpble (pPEeMBOPKM, C KOTOPBIMM BBl IIPOCTO OOSI3aHbI
BCTYNUTb B cot03. Ecin, Hanpumep, BbI nuinere Ha C++, BaM MOYTU
HaBepHSKA MPUIETCS BCTYIUTh B coio3 ¢ STL — u36eskaTh 3TOro OueHb
103kHO. Ecyiut BbI muieTe Ha Java, Bbl OyAeTe BhIHYKIEHbI BCTYIIUTD B
COI03 CO CTAaHAAPTHO 6MOIMOTEKOIA.

JTO HOPMAaJbHO — HO BCE€ PAaBHO 3TO IOJDKHO OBITh OCO3HAHHOE
pelieHue. Bbl OO/DKHBI MHOHMMATb, UTO, 3aK/IIOUMB COI03 MEXKIY
dpeiiMBOpKOM M BallMM  IIPUIOXKEHMEeM, BaM  IIPUIETCS
NIpUIEePKUBAThCSI 3TOro (ppeiiMBOpKa B TedyeHMEe BCEro >KM3HEHHOIO
IIMKJIa STOTO NpUIOKeHus. B pamocTu M B rope, B OOJIe3HM U B
30pOBbE, B OOTaTCTBE U B 0€JHOCTM, OTKA3aBIINCh OT BCEX OCTATbHBIX,
BbI OyZleTe MCII0/Ib30BaTh 3TOT (PPEMBOPK. DTOT IIAT HEJIb3s IeIaTh M0
JIETKOMBIC/IMIO.

3aknyeHue

BcTpeTuBinch ¢ QpeliMBOPKOM, He TOPOMUTECh BCTYMNaTb C HUM B
corw3. [focmoTpute, eCcTb 1M BO3MOXHOCTb OTJIOXUTHL pelueHue. Eciu
5TO BO3MOXHO, VyAepXXuBaiTe (@GpeiiMBOPK 33 apXUTEeKTYPHbIMU
rpaHuiiamMu. MoKeT ObITh, BaM YOAaCTCS HAWTU CIOCOO ITOTYUMUTh
MOJIOKO, He IOKYIIasi KOPOBY.



33. [lpakTMueckui npuMmep: npoaaxa suaeo

N
) J
r 4

i

&

= e

< 0
oMM

VCR TAPES

Terepp camoe BpeMsI OObeAMHUTb M3yYeHHbIe HaMM MpaBuiIa U
MIPUHIIAIIBL CO3MIAHMS apXUTEKTYp U MPUMEHUTb UX IJISI peanu3alyiu
yye6HOro npumMepa. [IpumMep 6ymeT KOpOTKMM U IIPOCTHIM, HO ero 6ymer
BIIOJTHE JIOCTATOYHO, YTOOBI MIPOAEMOHCTPUPOBATh MPOILIECC, KOTOPOMY

cenyeT XOPOIIUii apXUTEKTOP, U IMIPMHMMaeMble UM pelieHusl.



MpoaykT

JIJis1 3TOrO MpuMepa s BbIOpasl MPOAYKT, C KOTOPbIM AOBOJIBHO OJIM3KO
3HAKOM: IMporpaMMHOe obecrieueHme s BeO-caiiTa, MPOIAIOIIETO
BugeomMaTtepualbl. Jla, OH HartoMuHaeT c LlLeancoders.com — CalT, rae
sl Ipoaio CBOM obOyJaloiye BUIe0DUIbMBbI.

OcHoBHas1 uaess mpocTa. Y HAC ecThb HapTus BuUAaeoPuUIbMOB,
KOTOphIe TpebyeTcs mpoaaTh. Mbl IpojiaeM ux uepes3 Beb pusmueckum
auUIaM ¥ KoMIaHusiM. @usuueckue auiia MOTYT 3aIUIaTUTh OJHY, 6oJiee
HU3KYI0, 1IeHYy 3a IMOTOKOBOe BUIE0, UM APYryilo, 60jiee BHICOKYIO, 3a
3arpy3Ky KOMNUI U UX MOCTOSHHOE MCII0/Ib30BaHMe. busHec-auileH3umn
PacIpOCTPAHSIOTCSI TOJAbKO Ha MOTOKOBYIO JOCTAaBKY U ITPMOOPETAIOTCS
MIapTUSIMU, YTO MIO3BOJISIET IIPEIOCTABISITD CKUIKMA.

®dusmueckue Juila OOBIYHO BBICTYHAIOT B POJIU 3PUTENIE WU
MOoKyIaTteneil. B KoMmaHMsIX, HAIIPOTUB, €CTb JIOOM, KOTOpbIe
TOKYIIal0T BUAe0dMUIbMBI 111 IPOCMOTPa APYTUMMA.

ABTOpbl  BUIEOQWIbMOB  OO/DKHBI  IIPEOOCTaBISTb  CBOU
BUIeodaiabl, CONpPOBOXAAsi MX OIMCAaHMEM M BCIOMOraTeJbHbIMU
daitnamMmu ¢ KOHTPOJAbHBIMM BOMNpPOCAMM, peIIeHUSIMU, MCXOTHBIM
KOJOM M OIPYTMMU MaTepuagiaMu.

AIMMUHNUCTpATOpPaM HEOOXOOMMO 400aBJISITh HOBBIE BUOAEOPOJIVKH,
OOOaB/ISITh BUIEOPOJMKM B CEpUIO UM YOAAATh WUX, a TaKKe
yCTaHaBJMBATD LIeHbl HA Pa3/iMuHbIe JTUIeH3UMN.

AIMMUHNUCTPATOPHI JOJIKHBI J00aBISITh KOJUIEKIMM BUIE0(PMIbMOB,
YOQISITh KOJUIEKLIMM M YCTaHaB/IMBATD 1I€HbI Ha pa3jinyHbIe JTUIIEeH3UN.

Hail mepBblii IIar B OIpeJeJeHUM HadyadbHON apXUTEKTYPbI
CUCTeMbl —  BbISIBleHME [eiCTBYIOIIMX JIUMIL M  BapMaHTOB
MCITO/Ib30BaHMSI.

AHanus BapuUaHTOB UCNOJ1Ib30BaHUA

Ha pwuc. 33.1 m3obpakeHa cxemMa TUIIMUYHOIO aHaau3a BapUaHTOB
UCII0/Ib30BaHMSI.



Mokynaer
NHLEH3 N0
Ha aarpyaky
KOMKK

Ortnpaenaer
dhann MP4

LA
' Ay
1 Mokynaer
KOHTPONEHBIE AMLEH3 MID

BONPOCH A

Mokynaer
UL EH3 KD
Ha npocMoTp
noToKOBOMD
BUOEO

Ormnpaenser

ABTOP MokynaTens

Ornpaenser
ONUCEHWe
engecdunoma

Mokynaer
BUIHEC-NULEHI WD

MpocmatpueaeT
karanar
KaK nokynaTtens

I MpocmoTp 1
\ karanora 7

JobBasnseT
HOBLIE
KOMMEKL MK

MpocMaTPUBAET
Karanor
KaK 3puTent

MyBnukyer
ergeodunsmMel
M3 KONNEeKLMiA

MpocMaTpUBAET
NoToKoBOE
BHOEO
AOMWHHWCTpaTop 3puTens
Ypanaer

engeodnsmMel
W3 KO Mne Kuji

3arpysaeTt
engecdunsm

Yeranaenveaer
LEeHbl
Ha MULEH 3N

Puc. 33.1. TunnyHbIA aHaNM3 BapMaHTOB MCMONb30BaHMS

Ha »3Toi1 cxemMe wu300paskeHbl 4YeTbIpe OEMCTBYIOIIMX JuIA. B
COOTBETCTBUM C TMPUHLUIIOM €IMHCTBEHHOM OTBETCTBEHHOCTMU, 3TU
yeTbipe OEeMCTBYIOIIMX JIUIA CTAHYT OCHOBHBIMM MCTOUYHMKAMMU
M3MEeHeHM1 Oy cucteMbl. JIoGaBiieHMe JTI00bIX HOBBIX BO3MOSKHOCTEI
WIM  U3MEHEHMe CYLIEeCTBYIOIIMX OyIeT  BBIMOJHSATHBCS  paau
00C/TY>)KMBAHMSI OTHOTO M3 AEMCTBYIOMIMX JuIl. [I03TOMY MbI TOJIKHBI
pasouTh CUCTEMY TaK, UYTOObI M3MeHeHMUs, ITpeJHa3sHaueHHbIe IS
OIIHOTO [1eMCTBYIOIIEro JiMiia, He 3aTparuBajiu IPyTrux.

Ha pwuc. 33.1 m300paskeHbl He BCe BapMaHThl MCIIOJb30BAHMSI.
Harpumep, Ha cxeMe OTCYTCTBYIOT BapMaHThI, OTBeYarolue 3a BXo[ U
BBIXOA. OTO CHEJaHO CHelMaJlbHO, YTOObl YHOPOCTUTh 3amauy u



OTPaHUYUTD ee pasmep. Ecu Obl I BKIIOUMIT BCe BO3MOXKHbBIE BAPMAHTDI
MUCIONb30BaHMSI, 3Ta IVlaBa Morja Obl  IIPEBPATUThCSI B
CaMOCTOSITe/IbHYI0 KHUTY.

O6paTI/ITe BHMMaHMe€ Ha BdPpMAHTbI MCIIOJIb30OBAHMSA B LEHTPE Ha

puc. 33.1, 3ak/itoueHHbIe B IYHKTUPHbIE PaMKU. IJTO a6cmpa1<mezeQ
BapMaHThI MCIOIb30BaHMSI. AOCTPAKTHBIM Ha3bIBAETCSI TAKOV BapMaHT
MICIIO/Ib30BaHMSI, KOTOPBIN oIpenesseT OOUIYIO IOJUTUKY OIS IPYTUX
BapMaHTOB MCIIOJNb30BaHMs. Kak BuauTe, abCTpPaKTHbI BapuUaHT
UCIIO/NIb30BaHUs  [IpocmMomp  kamajioza  HaCleOylOT  BapUaHTHI
IIpocmampueaem kamainoe kak 3pumes u Ilpocmampuseaem kamasnoz Kak
noxkynameiib.

C OIHOI CTOPOHBI, 3Ty aOCTPaKLMI0 MOXKHO ObLIO He cOo3maBaTh. S
MOT ObI yOpaTh aOCTPaKTHBIV BapMaHT MCIOJb30BaHMS M3 CXeMbl 6e3
yiiep6a Ijisi Kakux-a1bo ocobeHHocTel mpoaykTa. C Ipyroit CTOPOHBI,
9TU [OBa BapMaHTa MCIIOJb30BAaHMS HACTOJBKO ITOXOKM, UTO ST CUesl
pPa3syMHBIM IIPU3HATh CXOACTBO M HAWTU CIIOCO0 YHUMDUIIMPOBATH €TI0 C
caMoro Havaa.

KomMnoHeHTHasa apxutekTypa

Teriepp, Korga W3BEeCTHbI [ENCTBYIOIIME Jiullda WM  BapUaHTbI
MUCII0/Ib30BaHMSI, MOKHO CO3[aTh IpeaBapUTEIbHYI0 KOMIIOHEHTHYIO
apXuUTeKTYpy (puc. 33.2).
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Puc. 33.2. NpeagapuTtenbHas KOMNOHEHTHAs apXMUTEKTYpa

WHT epakTo poi EE KouTpo mnepsi
anA asTopa :E ANA asTopa

[

JBOVIHBIMU JUHUSIMM, KaK OOBIYHO, M300paskeHbl apXUTEKTYpPHbIE
rpaHuibl. Kak BUOMTe, 5TO TUIIMUHOE [eJjieHMe Ha MpeacTaB/ieHMs,
IIpe3eHTaTOPhbl, MHTEPAKTOPhI M KOHTpOJIephbl. Takke OTMETbTE, UYTO
KOKOYI0 M3 JITUX KaTeropuii s pa3doma Ha MOOAKATETOPUM IO
COOTBETCTBYIOIIMM MM JIeMCTBYIOIIMM JIUIIAM.

Kaknplii KOMIIOHEHT Ha puUc. 33.2 IOTEeHLMaJbHO IpeaCcTaBiiseT
daitn . jar wmm .dl1l 1 Kaxkaelii OymeT comepskaTb COOTBETCTBYIOIIME
MpeiCTaBJIeHNsI, IIPe3eHTATOPbI, MHTEPAKTOPBI ¥ KOHTPOJIJIEPHI.

OOpaTuTe BHMMaHME HaA 0COOble KOMIIOHEHTHbI IIpedcmasnieHue
kamanoza v Ilpesenmamop kamanoza. VIMeHHO TakK IpezIiogaraeTcs
peann3oBaTh aOCTPaKTHBIN BapMaHT MCIIOJAb30BaHuUsT IIpocmomp
kamanoea. $I mpenmnosarai, YTo Takue MpeCcTaBIeHMs U ITPe3eHTaTOPbI
OymyT MMeTh BUI abOCTPAaKTHBIX KJIACCOB, KOTOPbIe OyAYyT HAC/JIed0BaTh
KOHKpEeTHbIE K/IacChl IIPeICTaBAeHU 1 IIPEe3eHTATOPOB B IIPOU3BOTHbIX
KOMIIOHEHTaX.

Cranm Obl $ [EHCTBUTENBHO pas3buBaTh CUCTEMY Ha BCe 3THU



KOMITIOHEHTbI ¥ OPraHM30BbIBaTh UX B Qaiiibl . jar uamu .dL1l? U ga u
HeT. KoHeuHO, 1 MOr ObI MOMYIOPUTb Had, KOMIIMJISIIMEN ¥ HACTPOUTD
OKpY)XKeHMe TaK, UTOObI [eiCTBUTEJIbHO MOMHO OBIIO CO3[aBaTh
KOMIIOHEHTBI, pa3BepThbiBaeMble He3aBUCUMMO. Takke S MOr ObI
OCTaBUTH 3a CO00O0¥ IIPaBO OOBEAVMHUTH KOMIOHEHTBI, UTOOBI IIpU
HE00XOIMMOCTH TIOJTYYUTh MeHblilee KOJINYECTBO e IVIHNI]
pasBepThiBaHMs. Hampumep, KOMIIOHEHTbI, M300pakeHHbIe Ha pIUC.
33.2, JIETKO MOKHO O0beIMHUTD B IISITh DAIJIOB . jar — I10 OTHOMY [JIsI
IpeACcTaB/JIeHNi, IIPe3eHTAaTOPOB, MHTEPAKTOPOB, KOHTPOJIJIEPOB U
YTWINT COOTBETCTBEHHO. B 3TOM «iyyae g MOr pasBepThIBATb
KOMIIOHEHTBI, KOTOpPbIE, CKOpee BCEro, OYAYT MEHSITbCS He3aBUCHMO
APYT OT Apyra.

Enre oOmuMH BO3MOKHBINA BapMaHT TPYIIUPOBKU: OOBEIUHUTD
MpeJicTaBeHNsI U Mpe3eHTaToOpbl B OAMH (aiial . jar, a MHTepPaKTOPhI,
KOHTpPOJIZIEpbl U YTUJAUTBI IIOMECTUTb B CBOM, OTAe/ibHbIe (Daiibl.
Ipyroit, emie 6ojee IIPOCTOJ BapMaHT TIPYIIIMUPOBKU: CO3IATh OBa
daiina . jar — oaMH C NpeAcTaBJIeHUSIMU U IIpe3eHTaToOpaMu U OPyroi
CO BCEM OCTAJ/IbHBIM.

OcTaBUB 3TM BO3MOSKHOCTM OTKPBITBIMM, IIO3KE MbI CMOXKEM
M3MEHUTh CIIOCOO pa3BepThHIBAHMSI CUCTEMBI, UCXOSI M3 0COOEHHOCTEI
ee pa3BUTHSI.

YHpaBneHMe 3aBUCUMOCTAMMU

[ToTok yripaBjieHMs Ha puUC. 33.2 OBUXKETCS CIipaBa HajieBO. BXomHble
OaHHbIe TIOCTYIAlOT B KOHTPOJUIEpbl UM 3aTeM 00pabaThIBAIOTCS
MHTepakTopaMu. IIpe3eHTaTOpbI POPMATUPYIOT Pe3yabTaThl 00PAOOTKU
1 TIepealoT UX IIpeICTaBJIeHUSIM JIJISI OTOOpaskeHMS.

OOpaTuTe BHMMAaHMe, UTO He BCe CTpeJIKM HaIlpaBjeHbl CIIpaBa
HajieBo. ®aKkTuyeckyM OOJBIIMHCTBO M3 HUX HaIpaBIeHO CcJieBa
HampaBo. JTO OOBSICHSIETCSI TeM, UTO apXUTEKTypa ClenyeT npasuy
3asucumocmu. Bce 3aBUCUMOCTH TlepeceKaloT apXUTEeKTYpHbIe I'PaHUIIbI
B OJTHOM HaIlpaBJIEHUM U BCErIa HAIIpPaBJI€HbI B CTOPOHY KOMIIOHEHTOB,



cogeprKalux IMOJIMTUKHA 60J1ee BLICOKOTO YPOBHHI.

Takke OTMeTbTe, YTO OTHOLUEHUS UCN0J1b308aHUSL (OTKPbBIThIE
CTpeJiKi) COBIIQLAIOT C HalpaBjJeHMeM I[I0TOKa YyIpaBJIeHusd, a
OTHOIIIEHUSI Hacnedo8aHusl (3aKpbITble CTPeJKM) HampaBjeHbl MPOTUB
[IOTOKA VIIpaBjJeHUs. ITO OTpPa’kaeT WUCIOJb30BaHMe IIPUHIIMIIA
OTKPBITOCTV/3aKPbITOCTM, KOTOPBIA TpebyeT, UTOObI 3aBUCUMOCTHU
ObUIM HaIlpaB/ieHbl B IIPaBUJIbHOM HamIpaBAeHUM U U3MEHEHUS B
HU3KOYPOBHEBBIX [eTajisIX He 3aTparuBajy  BbICOKOYPOBHEBbIE
TTOJIUTUKNA.

3aknwyeHue

IuarpaMmMa apxXmuTEeKTypbl Ha PUC. 33.2 BKIOYAET pasiesieHue 1o IBYyM
usMmepeHusM. IlepBoe — paszeneHue Ha OCHOBE [ECTBYIOIIUX JIUILL
COrJIaCHO TIPUHLUMITY €IOUHCTBEHHOM OTBETCTBEHHOCTU; BTOpPOE
COOTBETCTBYeT IIpaBMJIy 3aBUCUMOCTU. llenb 000UX — pasmenuTb
KOMITOHEHTbBI, M3MEHSIIIMeCss MO0 pPa3HbIM IMPUUYMHAM M C Pa3HOM
CKOpPOCTBI0. [IpMUMHBI B TAHHOM CjTy4ae COOTBETCTBYIOT [I€iCTBYIOIIUM
JIUIIAM, @ CKOPOCTU — Pa3HbIM YPOBHSM IMOJIUTHUK.

[Tocme CTpyKTypu3aluyu KoOAa TaKUM CIIOCOOOM  IIOSIBJSIETCS
BO3MOKHOCTb CMENIMBAaTh M paclpemensiTh €ro II0 eOuHUIIaM
pasBepThIBAaHMS KaK YTOJHO. Bbl cMOXKeTe rpynIiyMpoBaTh KOMIIOHEHTDI
B JI00ble eOVMHMUIBI pa3BepThIBAHMSI, MMEIOIIYEe CMbICJ, U MEHSTh
TIpaBuJjIa IPYIIIMPOBKU C U3MEHEHMEM YCIOBUIA.

Q OTO MO COOCTBEHHBI CTU/Ib BbIae/IeHnsa a6CTpaKTHbIX BapMaHTOB MCIIOJIb30OBaHMSI. s mor

ObI 1CII0B30BaTh OoJiee cTaHAapTHbIN UML-cTepeoTu, Takoii Kak <<abstract>>, Ho B
IAHHBIII MOMEHT $ He CUMTAIO TOJIE3HBIM CJI€JOBATh TAKUM CTaHAAPTaM.



34. HepocTawow,an rnaea

Aemop: Cumon BpayH (Simon Brown), 2 mapma 2017

Bce coBeThl, KOTOpble BbI IIPOUMTAIM K HACTOSIIEMY MOMEHTY,
0e3ycJ0BHO, TMOMOTYT BaM  IPOEKTMPOBaTh  3aMeydaTe/ibHbIe
MIPUIOXKEHMSI, COCTOSIIIME M3 KJIACCOB M KOMIIOHEHTOB C UYETKO
ornpede/NeHHbIMM TpaHUIIAMM, TIOHSITHBIMM  OOSI3aHHOCTSIMM U



yIIpaBsieMbIMM 3aBUCUMMOCTSIMU. Ho Kak Bcerma, AbsIBOJ KpPOeTCs B
oeTalsiXx peaausaliiy, U NeiCTBUTENIbHO, OYeHb JIETKO CHOTKHYTHCS O
rocjieHee MPeIsiTCTBUE, eC/IM He YIeJUTb eMy TO/DKHOTO BHUMAaHMSI.

[TpeacTaBuM, YTO Mbl CTPOMM KHMKHBIM OHJIAliH-MarasuH U OOUH
113 BapMaHTOB MCIOJb30BaHMsI, KOTOPbI/ HAM IpejjaraeTcss BHEAPUTD,
— BO3MOXHOCTb IIPOCMOTpA KJIMEHTAMM COCTOSIHMSI CBOMX 3aKa3OB.
[Ipumep, ciaedywounii HKe, OMNMUCbIBAETCS C IO3UIMM SI3bIKa Java,
OQHAKO MPUHIUIIBI B PaBHOI CTeIleHM MPUMMEHMMbI K IPYTUM SI3bIKaM
nporpaMmmupoBaHusi. OTI0XMM MOKa YMCTYIO apXUTEKTYPY B CTOPOHY U
pPacCcMOTPUM HECKOJbKO MOAXOJ0B K MPOEKTUPOBAHUIO U OpraHu3aLumn
Koza.

YnakoBKa no ypoBHAM

[lepBbIi1 M camblii TIPOCTOM, IIOXKANYi, MOAXOH — OpraHusanus
TPAaAULMOHHOM MHOTOYPOBHEBOM apXUTEKTYpPbl, B KOTOPOiI KOJ,
pasgesnseTcs MO (PYHKUMOHAJbHOMY IIPM3HAKYy. DTOT MOAXOHI 4YacTO
Ha3bIBAlOT «YIIAKOBKOW II0 ypoBHSM». Ha puc. 34.1 mokasaHo, Kak
MOTJIa ObI BBIIISIIETh COOTBeTCTBYIOIMAss UML-amarpaMma Kj1accos.



OrdersController

com.mynomnaﬁw.myapp.web
I
<<UCNONb3YeT>>
I

I
i
I
I

L
<<uHTepdenc>>
OrdersService

o

L

OrdersServicelmpl

T

|
COMm.MyCcompany.myapp.service

L

[
==HUCNOoONb3yeT==

4

<<uHTepdeic>>
OrdersRepository

A\

JdbcOrdersRepository

com.mycompany.myapp.data

Puc. 34.1. YnakoBka no ypoBHAM

B Takoil TUNMYHOI MHOTOYPOBHEBOW apXUTEKType OAUH YPOBEHb
BBIJIEJISIETCS IS B€O-KOJa, OAVH YPOBEHb — IS «OM3HEC-JIOTUMKU» U



OOVH YpPOBEHb — [JisI paboThl C XpaHWIMILEM HaHHBIX. HbIMMU
CJIOBaMM, TOPU3OHTA/IbHbIE YPOBHM MCIIOJB3YIOTCS KaK CII0CO0
TPYIIIMPOBKM MO  MNOAo6mMi. B «CcTporoit  MHOIOYpOBHEBOIA
apXUTEKType» YPOBHU MOO/DKHBI 3aBUCETh TOJIBKO OT CJIeAYIOIIEero
CMEeXHOTO YpOBHS. B Java ypoBHM OOBIYHO peanu3yloTcsl B BUIe
rnaketos. Kak 1okasaHo Ha puc. 34.1, Bce 3aBUCUMOCTU MEXOY
YpOBHAMM (TIaKeTaMM) HallpaBjeHbl BHM3. B 3TOM Imipumepe y Hac
MMEIOTCH CIeaylolye Java-TUIMbL:

e OrdersController: Be6-KOHTPOIEP, MHOTIA UYTO-TO Bpoge MVC-
KOHTpoOJIIepa 13 Spring, 06pabaThIBaioIero 3ampockl 13 Beo.

e OrdersService: unrepdeiic, ornpenensioOmnil «0M3HEC-TOTUKY,
CBSI3aHHYIO C 3aKa3aMMu.

e OrdersServiceImpl: peanu3aius CaysKObI 3aka30B83,

e OrdersRepository: wuHTepdeiic, oIpeneasdoOInii OOPSII0K
mocTymna K MHpopMaliuu 0 3aKa3ax B XpaHUJIUIIIE.

JdbcOrdersRepository: peannsaiius MHTepdeiica XpaHWINIIA.

B cBoeit cratbe Presentation Domain  Data Lay¢5>rin(gf6—4
(«MHOroypoBHeBasl OpraHmsauus: IpeacTaBjieHne, OMU3HeC-IOIMKa,
oaHHble») MaptuH @aynep Hamucal, 4YTO TaKasl TpeXypOoBHeBas
opraHmsanyusi OTJAMYHO MOAXOAUT [Jis1 HavaJbHOro sTama. VI oH He
OAMHOK. Bo MHOrMX KHUTax, pyKOBOJICTBaX, Kypcax M Ipumepax Koja
IEeMOHCTPUPYIOTCS CITOCOOBI CO3IaHMSI MHOTOYPOBHEBOM apXUTEKTYPhI.
JTO OueHb OBICTPBIN CIIOCOO 6e3 O0COOBbIX 3aTPyAHEHMII CO3IaTh U
3aIyCTUTh 4YTO-TO. IIpobjemMa, Kak ykaspiBaeT MapTuH, B TOM, UTO C
pocToM MacinTaba ¥ CA0XKHOCTM IIPOrpaMMHOTO oOecIiedeHusI Tpex
OOJIBIIIMX CJIOEB KOJA OKa3bIBAETCSI HEOOCTATOYHO U MPUXOIUTCS
3aIyMbIBaTbCS O 60j1ee IPOOHOI OpraHM3aluN.

Ipyrasg mpobsema, KakK VKe CKasald «IsII0IIKa Bo6»6—5, —



MHOTOYPOBHEBasl apxXMUTeKTypa He KPUUUT O CBOEM MpPaKTUUYeCKOM
HaszHaueHunu. I[lomecTuTe psSOOM KoA JOBYX MHOTOYPOBHEBBIX
apXMUTEKTyp M3 pasHbIX IIpeIMeTHbIX 00jacTeil, M OHM IOUYTHU
HaBepHSIKa OYIYT BBITJISAETD ITyTralolle IMOXOXUMM: BeO-uHTepdeiicsl,
CIY>KOBI M XpaHWIMIa. MHOTOYPOBHEBbIE apXUTEKTYPbl CTPAJAIOT elle
OT OJJHOTO OOJIBIIIOrO HEIOCTATKA, HO MbI [IOTOBOPMM O HEM ITO33KeE.

YnakoBKa no 0CO6eHHOCTAM

I pyroit BapMaHT OopraHu3aiuyu Koga — «yIakoBKa II0 OCOOEHHOCTSIM».
JTOo pa3geneHue II0 BEPTUKAIM, OCHOBAaHHOE Ha OO0begVHEeHUMU
CBSI3aHHBIX OCOOEHHOCTEN, MpPeaMEeTHBIX NMOHSITUI M OOIIMX KOpHei
(ec/iM UCIOJIb30BAaTb TEPMMHOJIOTUIO IIPeIMeTHO-OPUMEeHTUPOBAHHOIO
IIPOEKTUPOBaHMSA). B TUNMUYHBIX peanusalmsX, KOTOpble MHe
OOBOOMJIOCHh BUIIETb, BC€ TUIbI IIOMENIAIOTCSI B OOVH Java-makeT, MMs
KOTOPOTO OTpaykaeT UAer0 rPyNIMpOBKU.

[Ipu Takoi opraHmu3amnum, M300paskeHHOM Ha pucC. 34.2, UMEIOTCS Te
ke MHTepdeiichl 1 KIacChl, HO OHU ITOMEIIAIOTCS B e IMHbIN Java-maker.
Ee 7erko mOayuyuMTb IIPOCTHIM pe(paKTOPUMHITOM M3 <«yIaKOBKU IO
YPOBHSIM», HO Tellepb BepXHEYpPOBHEBAsi CTPYKTypa KpPUYUT O
npeaMeTHOV obsacTtu. Termepb BUAHO, YTO KOJOBasl 6a3a MMeeT KaKkoe-
TO OTHOIIEHMe K 3aKa3aM, a He K Beb, He K ciaykbaM M He K
XpaHWwIniaMm. [IpyruM TIpeMMYyIIecTBOM SIBJSIeTCSI OTHOCUTe/IbHast
IIPOCTOTA MOMCKA KOjia AJIs M3MeHeHMsI, HallpuMep, KOTIa IIoTpedyeTcs
M3MEHUTb BapMaHT MCIIOJb30BaHUSI «ITPOCMOTP 3aKa3oB». Bechb Kop,

COCpeIoTOYeH BMeCTe, a He pa3bpocaH I10 pa3HbIM Java-makeram®®.
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Puc. 34.2. YnakoBKka no ocobeHHoCTIM

Mue yacTo BCTPeYaroTCs KOMaH/IbI pa3paboTUMKOB,
UCIIBITBIBAIONIE TPYLHOCTU C pashejieHueM Ha TOpU30HTaJIbHbIe
YpOBHM («yIMAKOBKA TII0 YPOBHSIM») M IlepeKjlvamwliuecs Ha
pasjesieHue Mo BepTUKaIM («yllaKoBKa MO0 0CO6eHHOCTSIM»). [Io moemy
MHEeHMI0, 00a TOAXOoJa He ONTUMabHbI. [louMTaB KHUTY [0 3TOTO
MeCTa, MHOrMe 13 Bac IMOAYMAIOT, UTO MOXHO CHesaTh Jydlle, ¥ OHU
OyayT MpaBbl.

MopTbl M apanTepbl

Kak roBopmun «msimionika bBoO», mOgxombl, Takue KaK <«IOPThl U
aJanTepbl», «reKCaroOHaJIbHAsI apXUTEKTypa», «TPaHUlld, yIpaBieHue,
CYUIHOCTb» M [Op., NPUAYMAHbI C ILeJbI0 CO3JaHUSI ApXUTEKTYpP, B
KOTOPBIX IPUKIAAHON/TIpeIMETHbII KOI He3aBUCUM U OTHeJeH OT
TeXHMUECKUX OeTajeil peanmusanuy, TakKuxX Kak (QpeitMBOpPKM U 6a3bl
naHHbIX. Takme 6a3bl KOZA YACTO COCTOSIT M3 JBYX oObJacTeii:
«BHYTpeHHSISI» (MIpeaMeTHas) U <«BHEWHss» (MHPpaCTpyKTypa), Kak
II0Ka3aHO Ha puc. 34.3.



WudpacTpykTypa

MpeameTHaa obnacTe

Puc. 34.3. KogoBas 6a3a ¢ BHyTpPeHHeN U BHeLIHeW 06nactamu

«BHYTpeHHSIsSI» 00/1aCTh BKJIIOUAET BCE IIPeAMETHbIE IIOHSITHS, a
«BHEIIHSS» OTBEUYAeT 3a B3aMMOIEICTBUSI C BHEITHUM MUPOM (TO €CTh
COEPKUT MO0JIb30BaTeIbCKME MHTePGEeiChl, 6a3bl JaHHBIX, MEXaHU3MbI
MHTErpaluy CO CTOPOHHMMM IIPOAyKTaMM). [J1aBHOe MpaBUIO IIpU
TAaKOJl OpraHmM3aluy: «BHEIIHSSI» 00J1acTb 3aBUCUT OT «BHYTpPEHHEI»,
HO HMUKorma Haobopot. Ha puc. 34.4 u3obpaskeHa Bepcusl peanm3aliin
CJIyJast UCIIOIb30BaHMSI «IIPOCMOTP 3aKa30B».
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«MPOCMOTP 3aKa30B»

[Taker com.mycompany.myapp.domain B 3TOil Bepcum —
«BHYTPEHHMII», a IPyrue MakeTbl — «BHelHMe». OOpaTuTe BHUMAaHMe,
YTO 3aBUCUMOCTM YKasbIBalOT B CTOPOHY <«BHYTpPEHHEl» 00JacTu.
BHMMAaTe/NbHbIA  UMTATe/Jb  HaBepHSIKa  3aMeTUT, UTO  KJacc
OrdersRepository mnepeummenHoBaH B Orders. OToO OOBSICHSIETCS
BAMSIHMEM NpPaBUI NpeaMeTHO-OPUMEHTHMPOBAHHOTO MPOEKTUPOBAHMUS,
KOTOpbIe TPEOYIOT BCEMY, UTO HAXOOUTCSI «BHYTPU», HaBaTb IPOCThIE
MMEeHa M3 CJoBapsl «yHMBEPCAJIbHOIO IIPeIMETHOTO si3biKa». Tak, B
MpeIMeTHBIX IMCKYCCUSIX Mbl TOBOPUM «3aKa3bl», a He «XpaHWIMIIE
3aKa30B».

TakKe CTOUT OTMETUTb, UTO 3TO CYILLeCTBEHHO YIIPOIIeHHAas1 BepCus
UML-guarpaMmmbl KJIacCOB, IMOTOMY 4YTO B HeM OTCYTCTBYIOT TakKue
37IeMEeHTbI, KaK MHTePaKTOPbI ¥ OOBEKTHI MIJISI TIepeaadyy JaHHbBIX yepes
IPaHMIIbI 3aBUCUMOCTEIA.

YnakoBKa no KOMMNOHEHTaM

B 1uemom 4 corimaceH ¢ paccyxkmeHusmu o mnpuHpunax SOLID,
SKBMBAJIEHTHOCTU IMOBTOPHOrO ucroib3oBaHus (REP), corsiacoBaHHOro
nsmeHenus (CCP) u coBMeCTHOro MoBTOPHOro ucronb3oBauus (CRP) n
OOJIBIIIMHCTBOM COBETOB B 3TOV KHUTE, HO SI IIpUIIe]l K HEMHOTO OPYyTUM
BbIBOJIaM, KaCawIIMMCS OopraHusanmumu kopa. IlosTomy s mpencTaBiiio
ele OAMH BapMaHT, KOTOPbIM S HA3bIBAKD «yIIAKOBKA I10
KOMITOHEHTaMm». [Ipexkiie Bcero, B CBO€ Kapbepe 1 MHOTO JIeT ITOCBSATUII
CO3JAaHUI0 KOPIOPATMBHOIO MPOrPaMMHOr0 06ecreueHnsi, B OCHOBHOM
Ha Java, BO MHOIMX IIPUKJIAOHBIX O0O0JACTSIX. OTU IIPOrpaMMHBbIE
CUCTEMBI CWIbHO OTAMYaIMCh. IlomaBiasiioiee MUX UKUCIO ObLIU

OCHOBaHbI Ha Beb6, HO uUMemNMCh TaKXKe K)I]/IeHT-CepBeprIeﬂ,
pacripefie/ieHHble, OCHOBaHHbIe Ha OOMeHe COOOIIeHMUSIMY U HEKOTOpbIe
Opyrue CUCTeMbl. XOTSI TEXHOJOIMM OTIMYAINCh, BCeX UX 00beauHsIIa



TpaaAMIIMOHHAsA MHOTOYPOBHEBAS apXUTEKTYPA.

Jd yke ynommuHas TIapy MNOPUYMH, [IOYEMY MHOTOYPOBHEBYIO
apXUTEKTYPY CJIeyeT CYNTATh HEYAOBJIETBOPUTEIbHONM, HO 3TO ellle He
Bce. llenb MHOTOYpOBHEBOM apXWUTEKTYpbl — OTHOENIUTh KO,
BBIMOTHSIOMINIA cXokue GyHKUMKU. Beb-uHTepdeiic oTmenseTrcss OT
0613HeC-JIOTUKM, KOTOpasi, B CBOIO Ouepedb, OTAE/SIETCSI OT MEXaHM3MOB
mocTyIia K gaHHbIiM. Kak 66110 mokasano Ha UML-amarpaMme K1accoB, €
TOUKM 3pEHMSI peaiM3alyii YPOBeHb IIPUMEPHO COOTBETCTBYET MaKeTy.
C TOUYKM 3peHMUsI TOCTYIMHOCTU Kojma, uTobbl OrdersController mor
3aBuceTb OT MHTepdeiica OrdersService, nocaegHMiI JOKEH OBITH
00BSIBJIEH OOIIeIOCTYIHBIM, IIOTOMY UYTO KjaacCc U uHTepdeiic
HaXOISITCSI B PasHbIX MMakeTax. AHAJIOTMYHO OOIIEeZOCTYIIHbIM IOJIKEH
obITb 00BbsIBIEeH uHTepdelic OrdersRepository, Tak Kak OH
ucronbsyercss kinaccom OrdersServiceImpl, Haxomsammmcs 3a
rpesesamMu IakeTa, orpeaesiioniero QyHKIMM JOCTYIIA K XpaHUIUIILY.

B HaCTOSILe MHOTOYPOBHEBO apXUTEKType CTpeKu
3aBMCHMOCTEI BCerga [OJ/KHbI OBITh HAIlpaB/JeHbl BHMU3. YPOBHU
OOJDKHBI 3aBUCETh TOJIBKO OT COCeIHero, HyKejeKallero ypoBHs. B
pe3yibTaTe BBeOEeHMSI HEKOTOPbIX IIpPaBW/I, OIpefeasiolmnx, Kak
OO/DKHBI 3aBMCETh 3JIEMEHThl B 0ase Koma, ITOJy4aeTCs KpacUBBIA,
YMCTBINA, aUMKIMUecKuii rpad 3aBucumocTeit. Bosbiias mpobsiema B
TOM, YTO MbI MOXEM XWUTPUTb, BBOAS HEKOTOpbIe HeXejaTeJbHbIe
3aBMCUMOCTHU, U TIPU 3TOM I10JIy4aThb 3aMeyuaTesIbHbIN alVKINYeCKUA
rpad 3aBUCUMOCTEIA.

[IpenrookuM, UTO Ha paboOTy ObLI HAHSAT HOBBIM CIEIMATINUCT, OH
MIPUCOEOVHMIICS K Ballleli KOMaHJie M Bbl TIOpy4yaeTe eMy peajin30BaTh
IPYToil BapuaHT MCII0JIb30BaHMS, CBSI3aHHbIN C 3aka3zaMiu. Kak BCIKMit
HOBMYOK, 3TOT UYeJIOBEK XOueT I[IPOM3BECTU BIIeUaT/IeHue U
peann3oBaTh IOpPyUYeHHOE €My 3aJaHue MaKCUMMaJIbHO ObICTPO.
[TocuIeB HeCKOJbKO MMHYT C 4alllKoi Kode, HOBUMYOK 3ameyvaeT
cymectByrommit kinacc OrdersController u pelraer, YTO 3TO UMEHHO
TOT KOJ, KOTOPBI/ AOJ/DKEeH MCIOJb30BaThCSI HOBOJM BeO-CTpaHUIIENH,
IopyyeHHoOM eMmy. Ho emMy HY)KHbI HEKOTOpbI€ IAaHHbIe O 3aKas3ax U3



6a3pl maHHbIX. HoBuuka o3sapsier: «O, 37mech yKe eCcTb MHTepderic
OrdersRepository. S Mory mpocTto BHeApPUTb peanu3anuio B MOM
KoHTpo/uiep. OmamuHO!» CIyCTSS HECKOJIbKO MMHYT OH CO3[aeT
nencTByOIyl0 Beb-cTtpanuity. Ho mnonyumBmasics UML-muarpamma
BBITJISIAUT, KaK MOKa3aHO Ha puc. 34.5.

CTpeJsiku 3aBUCUMOCTEN BCe ellle HallpaB/JieHbl BHU3, HO Terepb IJIs
HEKOTOPBIX BapMaHTOB ucmoib3oBaHusg OrdersController muHyeT
OrdersService. Takyw opraHMsanui 4acTO HaA3bIBAIOT HECMpPO20li
MHO20YpOBHEBOUl  apxumekmypoli, TaK KaK YpPOBHSIM II03BOJIEHO
TeperpouiruBaTh 4yepe3 CMeEXHbIe, COCeIHME YPOBHU. B HEKOTOpPbIX
CUTyalMsIX 3TO AeJaeTCsl HaMepeHHO, HallpMMep, €C/Ii BbI IIbITaeTeCh

cjlefoBaTh  11aGJI0HY CQRS®. Bo MHOrMX [Opyrux ciaydasx
HexkeJlaTeJIbHO TIepenpbirMBaTh 4Yepe3 YpoBeHb OM3HeC-JOTUKH,
0COOEHHO ec/iu 3Ta 6M3HeC-JI0TMKa OTBeYaeT 3a aBTOpU3alMI0 AOCTYyIIa
K OTAEeJIbHbIM 3aIMUCSIM, HallpuMep.
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HoBbIiI BapMaHT MCIOJb30BaHMS paboTaeT, HO HaBEepHSIKA
peayM30BaH He TakK, KaK BaM XOTeJI0Ch O0bl. HeuTo momo6Hoe s1 BUe BO
MHOTI'MX KOMaHAaxX, KOTOpPbIE IMOCcelaa KaK KOHCYJIbTaHT, i OOBIYHO 3TO
TIPOSIBJISIETCSI, KOIMA KOMAaHIbl HAUMHAIOT BBISICHSATb, KaK BBITJISOUAT
6a3a Kojia, 4aCcTo B IIePBHIiI pas.

B Takoit cuTyanuuM HeOOXOOMMO YCTAaHOBUTh MpaBWIO —
ApXUTEKTYPHbIII MNPUHLUI, — KOTOPOE TIJacuT, Hampumep: «Beb-
KOHTPOJIJIEPbl HMKOIZA He MOO/DKHBI 00pamaTbCsl K XPaHWIUILY
HeIocpecTBeHHO». [Ipobiema, KOHEUHO, 3aK/II0UaeTcsI B MCIIOJTHEHUN
npaBujaa. MHOTMe KOMaHAbl, C KOTOPbIMM $I BCTpeYascs, 3asiBJIsSIIN:
«MpI obecrieunBaeM COOJIIOAEHME STOrO HPUHIIMIIA  CTPOTOM
OUCHUIUIMHON U o0030paMM KoJa, IIOTOMY UTO [OBepsieM HallMM
paspaboTuMKaM». ITO XOPOIIIO, UTO €CTh TaKasi yBEPeHHOCTb, HO BCE MbI
3HaeM, UYTO IIPOMCXOIMT, KOIJa OIIKeT ¥ CPOKM HaYMHAIOT
MIPUOIMKATHCS K KOHILY.

HaMHOro MeHbIlle KOMAaH] COOOIIAaM MHE, YTO OHU MCIIOJIb3YIOT
MHCTPYMEHTbl  CTaTMyeckoro aHanamusa (Hamnpumep, NDepend,
Structurel101, Checkstyle) a5 aBTOMaTM4eCckOil IPOBEPKU U
BBISIBJIEHMSI apXUTEKTYPHBIX HapylIeHi BO BpeMsl cOOpKM. Bo3MOKHO,
Bbl YK€ BUIENM TaKue IpaBuia; OObBIYHO OHM UMeET dopmy
perysipHbIX BBIPAaKEHUI WIM CTPOK C IIAOJIOHHBIMM CUMBOJIAMU,
KOTOpbl€ YKa3bIBAIOT: «TUIIBI B TIakeTe **/web He [OOJDKHBI
MCIIOJIb30BATbCS TUIMIAMMU B **/data» M NpPOBEpSIIOTCS IIOC/e 3Talia
KOMIUJISILIUNA.

JTO HEMHOTO T'pyOOBaThIi IMOAX0, HO OH MOXeT ITOMOYb, COOOIIAasT
O HapYyLIEeHMUSIX apXUTEKTYPHBIX MPUHLMUIIOB, KOTOpbIe (II0 BalleMy
MHEHMIO) [JO/DKHBI IIOMeIlaTh Ballleii KoOMaHIe pa3spaboTUYMKOB
BBIMIOJTHUTh COOpPKY. IIpobGiema 0060MX IIOAXOAOB B TOM, UTO OHMU
ypeBaThl OMMOKAMM ¥ LMK/ OOpaTHOM CBSI3U OOJbIle, YeEM XOTEIOCh
6b1. Ecium OTKIIOUUTD IIPOBEPKY, B pe3yjabTaTe KOJ MOKET

IIPEBPATUTHCS B «OOJIBIION KOM rpHBM»@. JIN4HO s XOTes 6bI, YTOOBI 3a
COOJIIOAEHMEM apXUTEKTYPHBIX ITPUHLIMIIOB C/IEINT KOMITUISITOP.

JTO BeleT HAaC K BapMaHTy <«yIaKOBKa IT0 KOMITIOHeHTam». llesb



5TOr0 TIMOPUOHOrO IIOAXOHAa, OOCYKHABIIErocss OO0 CUX II0p, —
yIIaKoBaThb BCe OOSI3aHHOCTM, CBSI3aHHbIE C OJHMM KPYIHBIM
KOMIIOHEHTOM, B eOuHbI Java-makeT. Peub wuaeTr o0 cepBuUC-
OPMEHTUPOBAHHOM TMpEACTaBI€HMM IIPOTPAMMHONM CUCTEMBI, YTO,
coOCTBEHHO, Mbl Hab/II0gaeM B apXUTEKTypax MUKPOCTYk6. [Tomo6HO
IopTaM U ajarTepaM, MHTepIpeTUPYIOMM Beb Kak BCero JMIIb elre
OOVH MEeXaHM3M [OCTaBKM, METOOMKA «yMaKOBKa IO KOMIIOHEHTaM»
TIOMOTaeT OTAEeNUTh IMOJb30BATEIbCKUII MHTepdeiic OT 3TUX KPYITHBIX
KOMITOHEeHTOB. Ha puc. 34.6 1mokasaHo, Kak MOT ObI BBIIVISIIETh BapMaHT
«ITPOCMOTP 3aKa30B».

[Io cyTu, 3TOT MOAXO.H CBSI3bIBAET «OM3HEC-JIOTUKY» M KOHI IJIs
paboThl C XpaHWJIMIIEM B eAMHOEe HeuTO, UYTO MbI HAa3bIBaeM
«KOMITOHEHTOM». BbImie B Kuure agaionika bob gan Takoe omnpegeneHue
KOMITOHEHTA:

KomnoHeHmsl — 3mo eOuHuubl pazgepmeigaHusi. OHU npedcmassisiom
HauMeHblWUe CyuwHOCMU, Komopsle MOXHO pd3gepmsieams 8 cocmase
cucmemsl. B Java — smo jar-gadinei.
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Puc. 34.6. BapmaHT ncnonb3oBaHMs «NpOCMOTP 3aKa3oB»

Moe ompepe/ieHMe KOMIIOHEHTa HEMHOrO OTAnJaeTcs: «['pyrma
(OYHKIMOHAIBHBIX BO3MOSKHOCTEM, HAXOMSIIMUXCSI 3a OOIIMM UMCTBIM
MHTepdeiicoM, KOTOpble IIOCTOSHHO HaXOISITCSI BHYTPU Cpemdbl
BBITIOJIHEHVSI, TaKOJM KaK IPUJIOKeHMe». JTO OIIpele/ieHMe B3STO U3
ormvcanuss wmogenu C4 mporpammHoOi apxuTekTypbl («C4 software

architecture model»)m, KOTOpasi oIipenesisieT MPOCTYI0 MepapXuuecKylo
OpraHM3alyuio CTaTUYEeCKUX CTPYKTYp MOPOrpaMMHOI CUCTEeMbI B
TepMMHaX KOHTEeHEePOB, KOMIIOHEHTOB M KJIacCOB (MM Koma). B aTom
OIMCAaHUM TOBOPUTCS, UTO ITPOrpaMMHasl CUCTeMa COCTOUT U3 OJHOTO
WM  HECKOJbKMX KOHTEHEpPOB (HampuMmep, BeO-IIPUIOKEHMIA,
MOOMJIBHBIX TIPUJIOXKEHUM, OOBIYHBIX NPWIOXKEHUH, 0a3 IJaHHBIX,
(ailIoBbIX CUCTEM), KaKIObI/i M3 KOTOPBIX COIOEPKUT OAUH WU
HECKOJIbKO KOMIIOHEHTOB, KOTOpble, B CBOIO Ouepellb, peaan3yrTCs



OOHUM WM HEeCKOJbKMMM KjaaccaMu (Wi kKomom). Haxomurcs u
KaXIblii KOMIIOHEHT B OTIeJbHOM jar-gaiiie — 3TO  YyXKe
BTOPOCTEIIEHHbI BOITPOC.

KiroueBoe mpeuMylIecTBO MOAXO0MA «YIMaKOBKM 0 KOMIIOHEHTaM»
3aK/II04YaeTcsl] B pa3MellleHMM BCero Koga, Halpumep, MMeIOIero
OTHOIIIeHMe K 00paboTKe 3aKa30B, B OJHOM MeCTeé — B KOMIIOHEHTE
OrdersComponent. 3amauM BHYTPU KOMIIOHEHTA BCe ellle pa3neieHbl,
TO e€CTb OM3HeC-JI0TUKa OTHeseHa OT (PYHKIMI TOCTYIIa K XpaHWINIILY,
HO 3TO pasjelieHye SIBJISIETCS yyKe IeTajblo peajn3ali KOMIIOHEHTOB,
O KOTOpOJ1 IIOTpeOuTesIM 3HATh HE 00sI13aTejIbHO. JTO HAIIOMMHAeT
OopraHm3aluio MMKPOCTY3KO WIn CepBUC-OPUEHTUPOBAHHYIO
apXMUTEKTypy, KOorga MmeeTcsl oTaenabHast ciaykba OrdersService,
MHKAIICYIMPYIOIIAs BCe, UTO CBSI3aHO C 00pabOTKOI 3aKa30B, OT/INYASICh
JIUIIb PESKMMOM pa3iejieHus.

OpraHmu3anuio MOHOJUTHOTO IIPUJIOXKEHMS B Buae Habopa
TIIATeJbHO IIPOPAOOTAHHBIX KOMIIOHEHTOB MOKHO pacCMaTPMBaTh Kak
IIar B HaIlpaBJIeHUM apXUTEKTYPbl MUKPOCTYKO.

HdbaBon B petanax peanusauuu

Ha mepBbIit B3TJISII KaskeTCsl, YTO BCE YEThIPe IMOIX0/1a IMPEeICTABISIOT
co00ii pa3Hble CMOCOObI OpraHM3aluM KoAa U TOITOMY MOTYT
CUMTATBHCSI PA3HBIMM aAPXUTEKTYPHBIMM CTUISIMU. OITO OIIyIIEeHMe
HauMHAeT OBICTPO VKPEIUISIThCS, €C/qM HeT IOHMMaHMSI [JeTasieil
peanu3anum.

S mocTosHHO HaOIOIAI0 Yepecyyp CBOOOJHOE MCIOIb30BaHMUE
MoaudukaTopa mgocTtyma public B Takux s3bikax, Kak Java. [Toxoxe,
YTO  paspaboOTUMKM  MCIIOAb3YIOT  KJIIOUeBOe CcjaoBOo  public
MHCTUMHKTUBHO, He 1OyMasi. OTOT MHCTMHKT XPaHUTCS B Hallen
MBbIIIEYHOV mamMsiTu. Eciiv He BepuTe, B3TJISIHUTE Ha IPUMeEpPbI KOJa B
KHUTax, PYKOBOACTBAaX M OTKPBITHIX (peliMBopKax Ha caiiTe GitHub.
JTa TeHAEHIMs, TOX0Xe, HUKAK He CBSI3aHa C apXUTEKTYPHBIM CTUJIEM,
MCIO/Jb3YEMBIM [JII OpraHm3aluy Koja, Oyab TO TOPU3OHTAJIbHbIE



YPOBHMU, IIOPTHI U afamiTepbl UM UTO-TO eIlle.

OObsiBlIeHME BCEX TUIIOB OOIIEeAOCTYIIHbIMM O3HauaeT OTKa3 OT
BO3MOXXHOCTEN VHKAICYJISILNN, TrpejjaraeMbix SI3BIKOM
rnporpammupoBanus. Kak pesynbTaT, 3TO OTKpPbIBAE€T BO3MOXXHOCTh
a0b0My HamucaTb KOA, C peanu3aliueii KOHKPeTHOTO  KJjacca,
HapPYIIAIIUIA UCITOIb3YEeMbI apXUTEKTYPHBIN CTUJIb.

OpraHu3au.m| U UHKancynauusa

B3risiHeM Ha 3Ty IpobsieMy C Apyroit ctopoHsl. Ecau Bce Turbl B Java-
MIPUIOXKEHUM OOBSIBUTh OOIIENOCTYITHBIMM, IAKeThl MPEBPaTsITCS B
IIPOCTOIl MeXaHM3M oOpraHmu3auuu (B TPYNIOUMPOBKU, KaK IIAMKN),
yTpaTUB CBOJMCTBA MHKAMCyAsSuuu. Tak Kak OOIemOCTYIIHbIE TUIIbI
MOTYT  OecIIpeInsSITCTBEHHO  MCIIONb30BaThbCsl B JII000M  TOUKe
MIPUIOKeHUs, Bbl (DAKTUUECKM MOXXeTe UTHOPMPOBATh IMaKeThl, IOTOMY
UTO OHM IPAKTUUYECKM He HeCYT HMKAKOM [IeHHOCTU. B pe3ynbTare, ecin
BBl UTHOpUpYETE IaKeThl (II0TOMY YTO OHUM He MMEIOT HUKAKUX CPeLCTB
VHKATCYJISILUU U COKPBITUS), CTAHOBUTCS COBEPIIIEHHO HEBAXKHO, KaKO1
ApPXUTEKTYPHbIA CTUIb Bbl IIbITa€TECh BOIUIOTUTb. ECaM BCe TUIIbI
00BSIBUTh O00IeAOCTYIIHbIMM, IakeTbl Java Ha UML-gmarpamMmax,
IpelCTaB/JIeHHbIX BbIlIe, IIPeBpalllaloTCs B HEHYXHYIO OeTajb. I1o cyTy,
IIpY  3JIOYIIOTPEOSIeHNM IIOJOOHBIMM OOBSIBIEHUSIMU BCE UEThIpe
apPXUTEKTYPHBIX IIOAX0MA, IIpeACcTaBJeHHbIe BbIIlIe B 3TONM IJIABE,
CTAHOBSTCS ITPAKTUYECKM HEOTIMUMMBIMM IPYT OT Apyra (puc. 34.7).
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Puc. 34.7. Bce yeTbipe apXWUTEKTYPHbIX CTUNS UAEHTUYHDI

OOpaTuTe BHMMaHMe Ha CTPEJIKM MEXIY TUIIAaMM Ha puc. 34.7: oHU
He 3aBUCSIT OT apXUTEKTYPHOTO CTWUJSI, KOTOPbI/i Bbl IIbITaeTECh
BOILJIOTUTb. KOHIIeNTya/IbHO CTU/IM OUeHb pa3Hble, HO CMHTAKCUUECKU
OHM MIeHTUYHbI. Kpome TOro, MOXHO Oa)ke yTBepXKIaTb, UTO IIOCJIE
OOBSIBJIEHMSI BCEX TUIIOB OOIIENOCTYITHBIMM STU YEeThIPE CTUJIS
MIpeBPANIAIOTCS JIMIIb B UeThbIpe CIocoba OmMCaHMUs TPaaULIMIOHHOM
apPXUTEKTYPbl C TOPU3OHTAJIbHBIMU YPOBHSIMM. IJTO JIOBKUIT (POKYyC, W,
KOHEUHO >Ke, HMKTO He OyZeT OOBSIBJISITb BCE CBOM Java-TUIIbI
00IIeoOCTYIIHBIMM. 32  MCKAIOUEHMeM  CJyyaeB, KOrja  9TO
neliCTBUTeJIbHO aenaeTcs. 1 s Buagen ux.

MoaudukaTtopel OOCTyna B Java He Mneaanb17—1, HO UX

UTHOPUPOBaHME MOXeT BBI3BIBATH IIpOGIeMBI. [Topsmok
pacripenejieHMs TUIOB Java Mo IakeTam (aKTUYeCKM MOXKeT MMEeTb
00JIbIIIOE 3HAUEeHMe [JISI OOCTYIIHOCTU (MM HEOOCTYIIHOCTU) STUX
TUIIOB, KOTJa MOAU(MUKATOPHI AOCTYIIAa MPUMEHSIOTCS COOTBETCTBEHHO.
Ecny BepHYTb ITaKeThl M OTMETUTb Te TUIIbI (CHejiaB UX OjemHee Ha
ouarpamMme), KOTOPbIM MOKHO [aTh 0ojiee  OrpaHMYMBAIOIINIL
MoauduKaTop, KapTHa CTaHeT MHTepecHee (puc. 34.8).



IIBUrasicb cjieBa HaMpaBO B IIOAXOAE <«YINaKOBKAa II0 YPOBHSIM»,
nHrepdeiicel OrdersService u OrdersRepository mOmKHBI OBITH
00BSIBJIEHbI  OOIEAOCTYIIHBIMM, IIOTOMY UTO MMEIOT BXOHSIIye
3aBUCUMOCTM OT KJIAaCCOB, HAaXOOAIIMXCS 3a IpefejiamMy I1akeTa, B
KOTOPOM OOBSIB/IeHbl 3TU uHTepdeiicbl. Kmaccam ¢ peanusanusimu
(OrdersServiceImpl wu JdbcOrdersRepository), HampoTuBs,
MOSKHO IIpuaaTh 00jiee OrpaHMUYEHHYI0 BUAMMOCTD (Ha YPOBHE ITaKeTa).
HuKTO He [O/KeH 3HAaTh 00 MX CYIIECTBOBAHMM; OHM SIBJISIFOTCS
OeTaISIMU peau3aln.

B monaxome «ymakoBKa IO OCOOEHHOCTSIM» €IMHCTBEHHOJ TOUKOIA
Bxoga B Iaker sBisercsl OrdersController, mo3Tomy OOCTYIl KO
BCEMY OCTaJIbHOMY MOXHO OTPaHMYUTh paMKaMM TIakKeTa. Ba)kHO
OTMETUTD, UTO B TaKOW CUTyalIUM HUKAKOM APYTOil KO, HAXOISIIUIACS
3a IpefelaMy 3TOTO IlakKeTa, He CMOXeT T[OJYYUTb HUKAKOM
nHpopManMMy O 3aKa3ax B 00xond KOHTpojiepa. MIHOrma 3TO MOKeT
OBITh HEXXeJIaTeIbHO.

B noaxone ¢ mopramu u agantepamu uarepdeiicel OrdersService
n Orders wumerwT BXOIslME 3aBUCUMMOCTU U3 [OPYIrUX I1aKETOB,
II09TOMY OHM IOJIKHBI ObITh OOBSIBJIEHBI 00IIEeAOCTYIIHbIMM. I CHOBA,
OOCTYITHOCTD KJIACCOB peann3alumn



QrdersContraller OrdersController OrdersController OrdersController
T T T
1 1 ] I
com. mycompahy.myapg. web ce ucnonl sayer>> COM.MYCOMmEaTy.myapp. web COMJMyCompa.myapg.web
T i T T
<< HENONLIYa T>> ! <<MCNONbLIYaT>> 3
1 l
i ¥ : i
. 3 <<HCNONbIYET >
| 1 |
v 1
- v A |
<<HHTepdeAc>> ! ==HHTepeRc>> I
OrdersService ' OrdersService !
1
iy ' JaN .
| ! i |
M
" T ' =<HHTepdenc>>
! : LM ENO MbIyaT>> OrdersComponent
O THC0 MDA MK M YA Service <<uenensayers> [ 2_\
! 1 =< WHTepheRc>> !
“ZUCNONLIYe T>> ] Orders
! ¥
1
: COM.mycompany.myapp.domeain “HCI‘IGJ'IIhay‘GT o
: | i
¥ A :
: i
<<HHTepdeRc>> ] -
OrdersRepository i i
1
'
2 ’ | &
1 1
1 1
COAT. MY COMpany. myapp.data COMLMYCOMPany. myapo.orders SOM.Mycompany. myapp.dalabase COM.MyCOMpANY. Myapp.orders
y P ' - miyap ¥ VY

Puc. 34.8. BI'Ie,EI,HO-CprIM LLBETOM BblaeneHbl TUMNbl C bonee OrpaHnymnBarvOLLIMM MO,D,I/ICI)I/IKaTOpOM
foctyna
MOXXHO OTPaHMUYNTh paMKaMM ITaKeTa M BHeAPSTh 3aBUCUMOCTH BO
BpeMs BbIIIOJTHEHNSI.
HakoHell, B IOAXOlle «yIaKOBKAa II0 KOMIIOHEHTaM» MHTepderic
OrdersComponent uMeeT BXOASIIYI 3aBUCMMOCTb OT KOHTpOJLIEpA,
HO JIOCTYIT KO BCEMY OCTaJIbHOMY MOYXHO OTpaHMYMTh paMKaMM ITaKeTa.

Yem MeHbIle OOIIEOOCTYIIHbIX TUIIOB, TeM MeHbIIe YMCJIO
MOTEHIIMAIbHBIX 3aBUCHMMOCTEN. B maHHOM cydae KOJ 3a mpeleaamMu
72

3TOr0 IMakKeTa He MMeeT BO3MOKHOCTU4 HAIPSIMYK MCIIOJIb30BaTh
nHtepdeiic OrdersRepository wuaM ero peanamusaiuio, IO3TOMY
COOIOAeHMEe apXUTEKTYPHOTO IIPUHIMUIIA MOXKHO TIepeJoKUTh Ha
KOMOUIATOp. To ke camoe MOXHO rmponenatb B .NET ¢ momoiisio
KJIIUeBOro cJioBa internal, HO Npu 3TOM TMPULOETCA CO3L0ATh
OTIe/IbHbIE COOPKM [IJISI BCEX KOMITOHEHTOB.

[l Gosbliieil SICHOCTM OTMedy, YTO BCe, O UeM paccKa3biBajaoCh
3[eCh, OTHOCUTCSI K MOHOJMUTHOMY IIPUJIOKEHUIO, KOIJa Bechb KO



HAxXOOMUTCSI B €IMHOM JepeBe MCXOOHbIX TeKCTOB. Eciu Bbl co3paere
TaKoe IIPWJIOKEHMEe, ST PEeKOMEHJOBaJl Obl IIPOBOAUTHL B KU3Hb
apXUTEKTypHble IIPUHLMIIBI, ONMPaAsICh Ha KOMIIMJSTOpP, a He
10JIaraThbCsl Ha CAaMOOUCIUMIUIMHY M MHCTPYMEHTDI, BBIIOJTHSIIONIMECS
I10CJIe KOMIMISILIVMN.

Apyrue peXxumbl pasaeneHus

Kpome cpencTs, moaaepskMBaeMbIX SI3bIKOM ITPOrPaMMMPOBaHMSI, YaCTO
CYLIECTBYIOT APyTHe CIIOCO0bI pa3esieHys 3aBUCHMMOCTEN B MCXOTHOM
Kogde. [Insg Java uMMerTCs CBOM MH@PaCTpyKTyphl, Takue kak OSGi, u
HOBeMIIas cucrema wmonayiaeir B Java 9. Ilpu npaBuIbHOM
MCIIOJIb30BAHMM CUCTEMBI MOJyJel II03BOJSIOT pas3gejuTb TUIIHI,
00bsIBIeHHbIe Kak public, u nybnukyemsie (published) TubI.
Haripumep, MOXHO co3maTb monayiab Orders, B KOTOPOM BCE TUIIbI
00bsIBIEHbI Kak public, HO OIyOJMKOBATh TOJbKO OrpaHUYEHHOE
YJCJIO 9TUX TUIIOB JJIS BHEIIHMUX ITOTpeOuTeneir. ITO AOATOXIAHHOE
HOBOBBeZleHMeEe, U SI C SHTY3Ma3MOM BOCHPUHMMAIK IIOSIBJIEHME HOBOM
CUCTEeMbI MopAyJieit Java 9, KoTopas OacT HaM elle OOUH MHCTPYMEHT
OIS CO3MAHMsI XOpOIIero IIPOrpaMMHOIO obecreueHussT ¥ BHOBb
pasOyauT B JIIOASX MHTEpeC K IM3aiiHEPCKOMY MbIIIIEHNIO.

Ipyrasgs BO3MOXHOCTb pasOeauTb 3aBUCMMOCTM Ha YpPOBHE
MCXOOHOTO KOJA — CO3MATh HECKOJIbKO PA3HbIX 0epesves C UCXOOHbIM
Kodom. JIJi TIOPTOB M afarTepoB, HAIIPMMep, MOKHO ObUIO ObI CO31aTh
TPY TaKUX JIepeBa:

e VIcXOOHBIN KOJI, C ITpeIMeTHO ¥ OM3HeC-JIOTUKOJ (TO eCTh BCe, YTO He
3aBUCUT OT BBIOOpA TeXHOJIOTUU " GpeliMBOPKOB):
OrdersService, OrdersServiceImpl u Orders.

 icxomusiii ko Be6-mHTEepdeiica: OrdersController.

. W cxooHbIN KO, pean3yroiuin XpaHeHue IAHHBIX:
JdbcOrdersRepository.



ITocyegHue IBa JepeBa MMEIOT 3aBUCUMMOCTY BpeMeH) KOMIUJISLINA
OT KOJa C NIpeaMeTHON M OM3Hec-JIOTMKOM, KOTOpbI cam II0 cebe
HUYero He 3HaeT O BeO-uHTepdeiice M OCOOEHHOCTSIX XpaHEeHMUS
maHHbIX. C TOUKM 3peHMs peanmsalluy 3TO MOXKHO CHOejaTh, HaCTPOUB
OTHEeIbHBIE MOIYJIM WIM TPOEKThl B KOH(GUIypaUUM MHCTPYMEHTA
coopku (Harpumep, Maven, Gradle, MSBuild). B unmeane stor mabnoH
MOKHO IIPUMEHUTD JJISI OTAeJIeHNSI TePeBbeB C MCXOAHBIM KOJOM BCEX
KOMIIOHEHTOB ITPUJIOKEHMSI.

OOHAKO 3TO CAMIIKOM MAEATIMCTUYECKOE pellleHle, IMOTOMY YTO
Takoe pa3bueHue MCXOAHOTO KOJa BjiedeT 3a C000¥ IIPOOJIEMbI
IIPOU3BOAUTEIbHOCTH, CJIOKHOCTY U COITPOBOKIEHMSI.

bosiee 1IpoCTOIl TIOAXOMH, MCIIOJb3yeMbII TeMM, KTO peajnsyer
apXUTEKTYpy MOPTOB M aAaAIlTEpPOB, 3aK/IKOYAEeTCd B CO3OaHUM IBYX
IepeBbeB C MCXOOHBIM KOJIOM:

e [IpeqMeTHBIN KOJ («BHYTPEHHSISI» 00J1aCTh).
e IHpacTpyKTYPHbIN KO, («<BHEIIHSISI» 00/1aCTh).

Ero xopoiio wuitocTpupyeT auarpamma (puc. 34.9), KOTOpYIO
MHOTM€ MCIOJb3YIOT [Jisi OOOOIIeHUSI apXUTEKTypbl IIOPTOB U

amanTepoB C ee  3aBUCMMOCTbIO  BpeMeHM  KOMITMJISILIM
MH@PACTPYKTYPHOTO KOAA OT MpPeIMeTHOTO.



WudpacTpykTypa

MNpegmeTHaa o6nacTe

Puc. 34.9. lNpegmeTHbIV M MHDPACTPYKTYPHbIN KOA,

Takoit momxom K oOpraHms3anuyM MCXOOHOTO KOAa TOXKe [aeT
MOJIOKUTEIbHbIE  Pe3ylabTaThl, HO Bbl JTO/DKHBI IIOMHUTH O
MOTEHIIMAIbHBIX KOMIIPOMMCCAX. DTO TO, UTO SI Ha3bIBAI0 «OKPYKHBIM
AHTHUIIA0JIOHOM IOPTOB U ajmanTepoB». B INapmske (Ppanmms) nmeercs
OKpY>KHasl aBTojopora ¢ HasBaHueMm Boulevard Périphérique (6ynbBap
[Tlepudepuk), Mo3BojgIOmasi 00OrHYyThb Ilapmsk, He yTpyKmas ceos
CJIOKHOCTSIMM ~ IBVDKEHMSI BHYTPM Topoja. BkiIioueHue  Bcero
MHPPaCTPyKTypHOro KOojJa B eOMHOe [JIepeBO  IIoJpa3yMeBaeT
MOTEHIIMAIbHYI0 BO3MOKHOCTD JIJISI KOJIa M3 JIIDOOM YacTy IIPUI0KEHUS
(Harpumep, BeO6-KOHTPOJIIepa) HAIMpPSIMYIO BbI3bIBATb KOH, M3 IPYroi
yacTu MOpWIoKeHUs (Hampumep, GYHKUMM O paboThl ¢ 6asoit
OaHHbBIX), 0e3 IlepecedyeHMs] IMpeIMeTHO 006jacTu. ITO O0COOEHHO
BEpPHO, €C/IM 3a0bIThb IMPMMEHUTb B TOM KOIE COOTBETCTBYIOIIME
MoAudUKATOPbI JOCTYTIA.



3aKnoueHue: HeaoCTaloWMn CoBET

OcHOBHAsI 1IeJib 3TO¥ TIJaBbl — IIOJUEPKHYTb, YTO Ji0Oble, camble
JAy4llye Ou3aliHepcKyue HaMepeHMSI MOXXKHO YHUUTOKUTb B MTHOBEHME
OKa, ecjI He YUUThIBATh TOHKOCTY CTpaTeruu peanusamnuu. Ilomymaiire,
KaK Balll [M3aiiH OO/DKEH OTOOpaskaTbCsl B CTPYKTYPY Koda, Kak
OpPraHM30BaTh STOT KO M KaKue PeskuMbl pasfieseHus] IPUMEHSTh BO
BpeMsl BbIMOJHEeHMsT U Kommuiasuuu. CrapaiiTecb  OCTaBJISITh
OTKPBITBIMM JIIOObIE BO3MOKHOCTM, HO OyabTe IparMaTUUYHBIMU U
VUMUTBIBAMTE UMUCJIEHHOCTb Ballleii KOMaHIbl, HABbIKM €€ UJIeHOB,
CJIOKHOCTDb pellleHMs M OTpaHuYeHMsI TI0 BpeMeHU U O1omkeTy. Takke
MolyMaiiTe, KaK MCIIOJAb30BaTh KOMITWJISITOP [JISI IIPUHYIUTEIbHOTO
COOMIOAeHMST BBIOPAHHOTO apPXUTEKTYPHOTO CTUIS, M cleguTe 3a
CBSI3SIMM B OPYIUX O00JACTSIX, TaKMX KaK MOAEIM TAHHBIX. [bsIBOJ
KPOEeTCs B IeTajIsIX peaau3aluin.

63 IT0 yyKacHOe MMS IJIsI K/lacca, HO, KakK GyIeT M0Ka3aHo HIKe, B IeiCTBUTEIbHOCTM 3TO He
MMeeT O0JIbIIOTO 3HAYeHMS.

64 https://martinfowler.com/bliki/PresentationDomainDataLayering.html.

65 IMceBmounm «asigionika boo6» (Uncle Bob) mpuHaaieskxut aBTopy 3T0i KHUTY PobepTy
Maptuny. — Ilpumeu. nep.

66 LIeHHOCTh 9TOTO MPEeUMYIIeCTBA HUBEIUPYETCS HABUTAIMOHHBIMM BO3MOKHOCTSIMMU
coBpeMmeHHbIX IDE, HO, 1Oxoske, B IIoc/ielHee BpeMsl HaO/Ii01aeTcss BO3POXKIeHMe TTOIMyISIPHOCTYI
JIETKOBECHBIX TEKCTOBBIX PeIaKTOPOB, TPUUMHBI KOTOPOTO $I, B CMJTy BO3pacTa, He MOTY MOHSITh.

67 Ha nmepBoii paboTe, rocjie okoHYaHus1 yHuBepcuTeTa B 1996 roay, s 3aHMMaICs CO3JaHeM
KJIVeHT-CepBePHbIX IMTPUIOKEHMI JJIS1 HACTOIbHBIX KOMITBIOTEPOB C MCIIOJb30BaHNEM
texHosioruu PowerBuilder u cynepripogykTuBHOTO si3biKa 4GL, TpeKpacHO MOAXOASIIIEro IJist
co3JaHus MpuiIokeHu 6a3 faHHbIX. CITyCTS Mapy JieT s CO3/1aBaJl KIMeHT-cepBepHbIe
MPWIOKEHMS Ha Java, B KOTOPhIX MHE IMPUXOIMIOCh CO31aBaTh COOCTBEHHBIE ITOIKIIOUEHMS K
6a3e maHHBIX (3TO O6BLIO ellfe Ao rosBiaeHust JDBC) u HalM cOOGCTBEHHbIE MHCTPYMEHTBI C
rpadmueckum nHTepdeiicom mosepx AWT. [Ij1s1 Bac 3TO «Iporpecc»!

68 B ma6sone CORS (Command Query Responsibility Segregation — pa3geneHnne
OTBETCTBEHHOCTY KOMAaH/, 1 3aIIPOCOB) JJIS1 UTEHWST I MU3MEHEHMS JaHHbIX VICTIOb3YIOTCSI Pa3HbIe
11a6/I0HBI.

69 http://www.laputan.org/mud/.

70 TomoJTHUTEIbHBIE CBEIEHMSI MOKHO HAMTY 10 aapecy https://www.structurizr.com/help/c4.

71 HaanMep, B Java HEBO3MOKHO OTPaHNYNUTDb JOCTYITI Ha OCHOBE OTHOILIEHU TTaKeTOB U


http://https://martinfowler.com/bliki/PresentationDomainDataLayering.html
http://www.laputan.org/mud
http://https://www.structurizr.com/help/c4

MO TIaKeTOB, XOTSI BCE MbI IIPUBBIK/IN CYUTATH MAKEThI €papXUUeCKMMU CTPYKTypaMu. JIto6bie
co3JlaBaeMble Mepapxui OTPaKarTCs TOJIbKO Ha MMeHaXx IMaKeTOB M CTPYKTYpe KaTajJoroB Ha
IycKe.

72 MO>XHO, KOHEUHO, CXUTPUTD ¥ BOCII0/Ib30BAThCSI MeXaHU3MOM pediiekcuu B Java, HO He
JlenalitTe Tak, roxasnyicra!



VII. NMpunoxeHue



ApXUTEKTypHaa apxeonorus
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YToObI OIpeaenuTh IMPUHIMITBI XOPOIlei apXUTEeKTypbl, COBEPIIMM
IyTellecTBMe II0 IocjaegHuM 45 romamM ¥ MO3HAKOMMMCS C
HEKOTOPBIMM ITPOEKTaMM, Had KOTOPhIMM s paboTan HaumHasi ¢ 1970
roga. HekoTopble M3 3TUX IIPOEKTOB MPEICTAaB/SIOT OMpee/eHHbIN



MHTEpeC C AapXUTEKTYPHOI TOYKM 3peHusl. JIpyrue MHTEpPECHBI
M3BJI€UEHHBIMM YPOKaMM, IIOBJIMSIBIIMMM Ha ITOC/IeIYIOIIE ITPOEKThI.

OTO TIpUJIOKEHMe HeCKOJbKO aBTobOmorpadmuHo. S crapancs
MIPUIEPKUBATHCSI TEMbI OOCYKIEHUSI apXUTEKTYpPhbl, HO, KaK B JII000IA
aBTOOMOrpaduyeckoii MCTOPMM, MHOTIA B Hee BTOPTalOTCS Ipyrue
dakTopbl. ;-)

MpodcoroszHasa cucrtema yyerta

B koHile 1960-x romoB kommnaHusi ASC Tabulating moamnucasa KOHTPAKT
C MeCTHbIM IIpodCOI030M BOAUTEJIEH TPY30BMKOB Ha pa3paboTKy
cuctemsl yyeta. Kommanusg ASC peinia peaain3oBaTh 3Ty CUCTEMY Ha
MmamyHe GE Datanet 30, n3o6paskenHoi Ha puc. I1.1.

Puc. N.1. GE Datanet 30 (¢potorpaduio npepoctasun 34 TeneH (Ed Thelen), ed-thelen.org)

Kak MoXHO Buaetb Ha @Qortorpadpumu, 3TO ObLIA OI‘I)OMHaHB



MarmmHa. OHa 3aHMMasa Lielyl0o KOMHATy U TpeboBasia moAAepskKaHus
orpeae/eHHOTO MMUKPOK/IMMATA.

dra DBM ObuIa MOCTpPOEHA eIne OO0 IMOSIBJIEHMS MHTerpajbHbIX
MuKpocxeM. OHa 6b11a coOpaHa Ha JAMCKPETHBIX TPAH3MCTOPax, U B Heit
MMEJIOCh Jayke HEeCKOJbKO paaMoaMIl (XOTS OHM MCIOJIb30BalINCh
TOJIbKO B YCUJIUTEJISIX AJIs1 YIIPaBAeHMS IEHTOUHBIMY HaKOIIUTEISIMM).

[To ceromHsSIIIIHMM MepKaM MalliHa Obljia OrpOMHasi, MeIJIMTeIbHas
U IpUMMUTHUBHAasI. B Heil umenoch 16 K x 18 6UT orepaTMBHOI MaMSTH C

BpeMeHeM ILIMKJIa IopsiaKa 7 MI/IKpOCGKYH,EL7—4. OHa 3aHMMasIa 60JIbIITYIO
KOMHATy C KIMMATUYECKO) YCTAHOBKOi. Vmena mpuBOAbI IS
MarHMTHOM JIEHThI C CEeMbIO JOPOKKAMM ¥ KECTKUIA AUCK €MKOCTbIO
okoJ10 20 M6aiir.

ATOT AMCK ObLJI HACTOSIIIMM MOHCTPOM. Bbl MOkeTe yBUIETh ero Ha
puc. A.2, HO sTa ¢dortorpadus He II03BOJISIET OIEHUTh pa3Mephbl
yynoBuia. OH ObLI Bblllle MOEro pocTa. IlmacTuHbl ObIM 36 MIOMMOB
(mpuMepHO 91 caHTUMeTp) B AuameTpe 1 3/8 mioiima (9,5 munnumeTpa)
B ToauuHy. OmHa 13 IIaCTUH U300pakeHa Ha puc. A.3.

Ternepp mopcuMUTaiTe MIACTMHBI Ha IepBoit GoTorpadun. Mx 66110
b6onee pmecaTka. s KaXkXOgoil MMeslach CBOSI Jiala C TOJIOBKOIA,
IIPUBOAMBIIASICS B OBMKEeHMe ITHEBMaTUUEeCKUM IIpUBOIOM. B mpoliecce
paboThl MOKHO OBLIO BUAETH, KaK TOJIOBKM II€peMEIal0TCs IToIepeK
IJIaCTMH. BpeMsi IO3UMIMOHMPOBAHMS TOJOBKM KOjebajoch OT
TI0JIOBMHBI CEKYH/IbI 10 CEKYH/IbI.

Korma atot 3BE€pb BK/IIOYAJICS, OH pbIdajl, KaK CaMOJIET. [Ton xooui

XOJIYHOM, ITOKa TOT Habupal CKOpOCTbﬁ.

OBM Datanet 30 ObL1a 3HAMeHMTa CBOeJi BO3MOSKHOCTBIO
ACMHXPOHHO VIIPaBJSITh OOJBIIMM KOJMYECTBOM TEPMMHAJIOB C
OTHOCUTEJIbHO BBICOKOV CKOPOCThIO. VIMEHHO 3TO TpeboBaoCh
kommaHum ASC.



||||||||

MASS RANDOM ACCESS DATA STORAGE UNIT

Puc. N.2. XXectknit amck ¢ nnactuHamu (dotorpadumio npepocrasun 34 TeneH (Ed Thelen), ed-
thelen.org)
Komnauus ASC Haxomminach B Jleiik bnadgd, mrat MnnuHoiic, B 30
MUISIX K ceBepy oT Umkaro. Oduc nmpodcorosa pasmeniajacs B LieHTpe
Yukaro. IIpodcoio3 HaHSIA IIPUMEPHO [ecsSITh 4YeJOBeK [Jis BBOIA

IAHHBIX B CUCTEMY uyepe3 TepMMHAJIbI CRTLE (puc. I1.4). OHM Takxke
MOIJIM TIeyaTaTh OTUeThl Ha TeneTainax ASR35 (puc. I1.5).

Tepmunansl CRT noamepskuBanm CKOPOCTh o6MeHa 30 CMMBOJIOB B
CeKyHAy. JTO OblIa XOpoIIasi CKOPOCThb AJjs1 KoHIa 1960-X, ITIOTOMY UTO
MOJIEMBI B T€ IHU ObLI OUeHb ITPOCTEHbKIMI.

ASC apenpoBasia y Tejie(pOHHOI KOMIIAHUM C JIECSITOK BbIAe/IeHHbIX

TesieOHHBIX JIMHMIT M BaBoe Oosbire 300-00J0BBIX MOJEMOB IJIS
coenuHeHus Datanet 30 ¢ 3TUMM TepMMHAJIAMM.



B Te BpemeHa KOMIIbIOTEPHI IIOCTAB/ISIINCH 0O€3 oOmepaliOHHOIM
cucteMbl. OHM He MMenM aaxe (aiaoBbIXx cuUcTeM. Y Bac MMeJCS
TOJIBKO accemoJiep.

Puc. N.3. OpHa 13 nnactuH amcka: 3/8 aronma tonwmHon, 36 awiiMoB B AnameTpe (potorpacduio
npepoctaeun 34 TeneH (Ed Thelen), ed-thelen.org)






Puc. N.5. Tenetanin ASR35 (c paspewweHus o Meibna (Joe Mabel))

Eciu BaM HYKHO ObUIO COXpaHWUTb [JaHHbIE Ha MOUCKE, BbI
3anuchIBaAM uX Ha Auck. He B ¢aitn. He B Karajor. Bel JO/KHBI ObLIN
OonpenejnTb SJOPOXKKY, INIACTUHY U CEKTOP IJIs1 COXPaHSIeMbIX JaHHbBIX U
3aTeM VIIpaBJsSITh OMCKOM, YTOOBI 3ammcaTh Tyda AaHHbie. [la, 3TO
03Ha4ajI0 He0OXOAMMOCTbD ITMCATh CBOI ApaiiBep AMCKa.

B cucTeme ydera MMe0Ch TP Bupa 3amuceil ¢ uHpopmaimein 06
are’Hrax, paborogarensx M uiaeHax Ipodcorosa. g 3TUX 3amucein

MOAIePXXMUBAJIMCh BCE YeTbIpe CRUD—onepauMMﬂ, HO KpOMe 3TOro

CUCTeMa BKIIOYAJa Omepanuy IJisl PacChLIKM KBUTAHIIMIA HA YIUIATY
B3HOCOB, OIIpeie/IeHNs] M3MEeHEeHMUI B 00I1eM peecTpe U Ipyrue.

[lepBoHauasbHasE Bepcus CUCTeMbl ObljIa HaIlMcaHa Ha accembiepe
KOHCYJIbTAHTOM, KOTOPOMY UyZIOM YAAaJI0Ch BOUXHYTH ee B 16 K.

Kak HeTpymHO moramaTbcsl, Takas Oosbinass OBM, kak Datanet 30,
ObIa OYEHb [IOPOroii B OOCAYKMBAHMM M OKCIUTyaTaluu. YCIyTU
KOHCYJIbTAHTA, MOAepsKMBABIIEro IPOrpaMMHOe obecIieyeHye, TOKe
00XOmMIMCh OUeHb IOPOro. bojiee TOro, Ha pbIHKE YK€ IMOSIBUINUCH U
CTa/I HabupaTh IOMY/ISIPHOCTD O0Jiee AelieBble MUHM-KOMITbIOTEPbI.

B 1971 rony, Korma MHe 6b10 18, koMmmanust ASC HaHsIa MeHS U
OBYX MOMX JIpPy3€ei-TMKOB, UTOObI IleperymcaTh CUCTEMY ydyeTa [IJist
MUHM-KoMObloTepa Varian 620/f (puc. I1.6). KommnbioTep CTOUI
Hegoporo. Hamm ycayru crounu Hemoporo. st ASC 310 6bLIO
OTJIMYHOM CHOEeJKON.

MamnHa Varian umena 16-6utHyo mmay u 32 K x 16 onepaTUBHOIA
MamsT!. JIIUTeabHOCTDb IIMKJIa COCTABJISIIA IIPUMEPHO 1 MUKPOCEKYHTY.
JTa MallMHa Obula HAMHOrO MoIHee, ueM Datanet 30. B Heit
UCII0/Ib30BaJIaCh AOMKO YCIIEIIHAas [JOMCKOBasi TexHoyiorusa 2314,
paspaboranHas B IBM, mosBojsgBmasg xpaHuTh 30 merabaiT Ha
IUVIAaCTUHAX, MMEBIIUX BCero 14 noiMoB B AuaMeTpe, KOTOPbIe yKe He
MOTJIV IPOOMBATh OETOHHbIE CTEHDI!

KoHeuHO, y HacC Bce elle He ObUIO OMepalMoOHHOM cucTeMbl. He 6b110

daitnoBoit  cuctembl. He OblIO ¥ BBICOKOYPOBHEBOTO  SI3bIKa
nporpaMMupoBaHusi. Y Hac MMeJics ToOlbKO accembiiep. Ho MbI



CITpaBUJINCD C 3aJaHUEM.
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Puc. 1.6. Munun-komnbiotep Varian 620/f (3570 ¢ canta The Minicomputer Orphanage)

BMecTO TMOIBITKM BTUCHYTH BCIO cuctemy B 32 K, mMbl co3manu
cucteMy oBepseeB. IIpuaoKeHMSI MOTJIM 3arpysKaThCsl C OMCKa B 610K
I1aMsITU, BbIJIeJIeHHOM 1Jis1 oBepjieeB. OHM MOTJIM BBIIIOJIHITHCSI B 3TOM
ITIAMSITY U BBITECHSTBHCS CO CBOMMM AAHHBIMM B ITaMSITM OOpaTHO Ha
IUCK, YTOOBI JaTh BO3MOKHOCTb ITOPAabOTaTh APYTYM IIPOrpaMMaM.

[IporpaMMbl MOTJIM 3arPy>KaThCs B 00/1aCTb OBEPJIEEB, BHIITOTHITHCS
POBHO CTOJIbKO, CKOJIbKO HEOOXOAMMO MJisI 3aIlOJIHEHMSI BBIXOJHBIX
6ydepoB, 1 3aTeM BBITPY>KAThCSI HA IMCK, YTOOBI OCBOOOAUTH MaMSTh
IJISL CJleyIoleit mporpaMMBbl.

KoHeuHO, Korga TII0Jb30BaTeIbCKMII MHTepdeiic paboraeT o
ckopocThi0 30 CHMMBOJIOB B CEKyHHy, MOpOrpaMMbl TpaTSIT Maccy
BpeMeHlM Ha oxXupgaHue. Y HaACc B 3alace OCTaBajJOCh IJOCTATOUYHO
BpeMeHM, YTOObI IIPOrpaMMbl MOIJIM 3arPY>KaThCS M 3aIIMChIBATHCS Ha
IUCK, obecreunBasi MaKCUMMAaIbHYI0 CKOPOCTh OOMeHa C TepMMUHATaAMMA.
HMKTO ¥ HMKOI'AA He KaJI0BAJICS Ha IIPOOJIEMbI C BpeMeHeM OTKJIMKA.

Mpl HamMcalM BBITECHSIOIIErO AMCIeTdyepa 3a4ad, YIPaB/SIOIIEro
IIpepbIBAaHUSAMM U BBOAOM/BbBIBOAOM. MBI Hammucaay MPUIOKEHUS; Mbl
Hamucaay [ApanBepbl OMCKa U OpaiBepbl TEPMUHAJIOB, paiiBepbl



HaKOIIMTeJIeli Ha MarHMTHOM JIEHTe U BCe OCTaJIbHOE B 3TOM cucTteMe. B
9TOJ cucTeMe He ObLIO HM OJHOIO OMTA, HANMCAHHOIO He HaMU. JTO
OBbLT TSKEJIbIV TPYH B TeueHMe MHOXKecTBa 80-4acOBbIX HeJe/Ib, HO MbI
3aIlyCTU/IM 3TOTO 3Beps 3a 8 uian 9 mecsiies.

Cucrema wmMena mpocTyro apxutektypy (puc. IL.7). Korpa
IIPUJIOKEHNE 3aITyCKAJIOCh, OHO T€HEePUPOBAJIO JaHHbIE 10 3aIl0JTHEHUS
BBIXOOHOTO Oydepa 3amaHHOTO TepMMHA/MA. 3aTeM IOMCIIeTUep 3amad
BBITPY>KaJI 3TO MPWJIOXKEHME U 3arpyxkaja HoBoe. [Ipu sTomM aucrieTyep
MPOAO/IKAA BBIBOAUTH MHGOPMALIMIO CO CKOPOCThI0O 30 CMMBOJIOB B
CeKyHIy MOYTU OO €ero OIIyCTOLIeHMs. 3aTeéM OH BHOBb 3arpysKai
MIpUIOKEeHMeE, YTOObI CHOBA 3aIOTHUTDb Oydep.

MamaTe cHeTemsl

Bydhepul TepMuHancs m

OucneTtyep sagaq Oeepnei

Y/ _

TepmuHans

Puc. IN.7. Apxutektypa cucremsl

B 9TOi1 cucTeMe ecTh IBe rpaHuMIbl. IlepBas — BBIBOZ CUMBOJIOB.
[IpuIoKeHMsT He 3Ha/IM, YTO MX BBIBOJ, IOCHLIAETCS TePMMHAIaM CO
CKOpoCcTbi0 30 CMMBOJIOB B CEKyHAY. B eicTBUTENbHOCTU [OJIs
TIPWIOKEHMII BBIBOJ CMMBOJIOB OBbLI IIOJTHOCTBIO abGCTparupoBaH.
[IpuIoKeHMsS TIPOCTO IepemaBaiM CTPOKM OUCIIETYEpY 3a7ad, a TOT
3a60TWIICSL O 3arpy3ke ux B Oydepsl, OTIIpaBKe CMMBOJIOB TEPMMHAIAM



n 3arpyske Hp]/[]'IO)KeHI/Iﬁ B ITaMSITb U BBITPY3KE UX U3 ITaMATH.

3aBMUCHMMOCTH IlepeceKaay 3Ty TpaHUIly B IPSIMOM HampaB/ieHUU, TO
eCTh MX HAaMpaBJeHHOCTb COBIafanga C HAMpaBAeHHOCTbI IIOTOKA
yripaBaeHusi. [IpunoxkeHus: MMean 3aBUCMMOCTY BpeMeHM KOMOWISIIIUA
OT AyucrneTyepa 3a4au, M MOTOK yIpaBJIeHUs CaeoBa/ OT MPUTOXKEHUIA
B CTOpPOHY pAucreTrdepa. ['paHmuila obeperaer MNPWIOKEHUSI OT
rpocauuBaHus B HUX MHAOpPMALMM O TUIIE YCTPOICTBA, B KOTOPDIit
MIPOM3BOIUTCS BBIBO.

Bropasi rpaHuiia Iiepecekasgach 3aBUCUMOCTSIMM B 0OOpaTHOM
HamnpasjeHuu. [ucneTdep 3amad MOT 3alyCKaTh IPUJIOKEHMSI, HO He
MMeJT 3aBUCMMOCTY BpeMeHU KOMITWISIIUM OT HuX. [I0TOK yIipaBiieHus
ciemoBa OT AyucHeTyepa K npuioxkeHusm. [ToaumopdHbiii MHTepdeiic,
MHBEPTUPYIOIINI 3aBUCUMOCTb, OBUI IIPOCT: Kaxkgoe IIPUIOKeHMe
3aITyCKaJIOCh IIepexoJioM II0 OJHOMY M TOMY Ke aapecy B 00JyacTu
oBepsiesi. 'paHuIla obeperaeT AucreTyepa OT IpOCAauMBaAHUSI B HETO
nHpopMaly 006 YCTPONCTBE NPWIOKEHMI, KpoMe ajapeca TOUKMU
3amyckKa.

Laser Trim

B 1973 romy s mocTynmui Ha paboty B Kommauuio Teradyne Applied
Systems (TAS) B Umkaro. ITo ObLIO IIOApa3seeHre KOpHopaumu
Teradyne Inc. co mTab-kBapTupoit B boctoHe. Mbl 3aHMMAaINUCh
CHUCTEMO}, VIpaBjsBIlieli TOBOJIbHO MOIUIHBIMM JjazepaMy  [IJis
00pabOTKM 3JIEKTPOHHbBIX KOMIIOHEHTOB C BbICOKOJ TOYHOCTBIO.

B Ty mnopy OpoOu3BOAUTENM  3JIEKTPOHHBIX KOMIIOHEHTOB
MCIIO/Ib30BaIM METO/, IiejJKoTpadapeTHON IeuaTu Ha KepamMudecKoit
rozJioxkke. IToa105KKM MMeNin pasmep IpuMepHO 1 KBaApaTHBIN JIOMM.
KoMmoHeHTamM ObLIM OOBIUHBIE PE3MCTOPBI — YCTPOICTBA, CO3Al0IINe
COMPOTUBJIEHME 3JIEKTPUUECKOMY TOKY.

BennunHa COMpPOTUMBIIEHMSI pPe3UCTOpa 3aByucela OT MHOXKeCTBa

dbakTopoB, BKIIOUASI COCTaB M reoMeTpuio. Uem Imiupe ObUI pe3nCTOD,
TeM MEeHbIIee COIPOTUBIIEHME OH OKa3bIBal.



Hama cucremMa mO3UIIMOHMPOBAAa KepaMMUYECKYIO IIOMIJIOKKY B
KTYTe IIPOBOIOB, COEIMHSIIOIIMX HaTUMKKU C pesucrtopamu. Cucrema
IOJKHA ObLIa M3MepsSTh CONPOTUBJIEHME M 3aTeM C ITOMOIIbIO Jia3zepa
OTCEeKAaThb YacCTH pPe3UCTopa, Aejias ero TOHbIIe ¥ TOHbIIe, ITOKa He
OymeT MOCTUTHYTA >KejlaemMasl BeJIMUMHA COIPOTUBJIEHUSI C TOUYHOCTHIO
IO JeCsITU IMTPOLIeHTOB.

Mbl IpopaBajii 3TU CUCTEMbl TIPOU3BOAMTENSIM, a TaKkKe
MCIIOJIb30BaIM  HEKOTOpble CBOM CUCTEeMBbI [Js TMPOU3BOACTBA
HeOOJIbIIMX MapTHUii IT0 3aKa3aM MeHee KPYITHBIX ITPOMU3BOIUTEIEN.

Cucrema pabortana Ha KOMITbIoTepe M365. 310 6BUI0 Bpems, KOrga
MHOTM€e KOMIIaHUM CTPOUJIM CBOM KOMIIbIOTephI: Kopriopauys Teradyne
ctpouna M365 u mepemaBaja MX CBOMM ITofpasimeaeHusM. M365 ObLin
yCOBEpIIEHCTBOBAaHHOM Bepcueii PDP-8 — momynasspHOro B Te IOHU
MMHJ-KOMIIbIOTEpA.

M365 ympaB/isii KOOPAMHATHBIM CTOJIOM, KOTOPBIN IlepeMelal
KepaMuyeckue TOMJIOKKM MeXOy AaTuMkamMu. Takxke OH YIIpaBIIsii
cucrteMonm wm3MepeHusi M Jiasepom. [lo3auIMOHMpOBaHME Jias3epa
OCYILeCTBJIS/IOCH TTOCPEeNCTBOM Bpalnamimmxcs X-Y 3epkai. KomnbroTep
TaK>Ke YIIPaBJIsJI MOILIHOCTHIO Jia3epa.

Cpena pa3paboTku mjist M365 Oblia JOBOJIbHO NPUMMUTUBHOM. DTOT
KOMIIbIOTEP He MMeJ OuCKa. JlaHHble COXPaHSUIMCh HA KapTPUIKaAX C
MAarHUTHOM JIEHTOM, KOTOpbIe BBIIJISIZEe/IM KaK CTapble 8-IOoposKeuHble
ayauokacceTbl. JIeHTa M IIPUBOABI IIPOM3BOAMINCH KommaHuel Tri-
Data.

Tak ke Kak 8-mOposkeuHble ayAMOKaCCeThl TOTO BpeMeHM, JieHTa
Obls1a CKIeeHa B IeT/io. [[pyMBoOJi MOT ITPOKPYUYMBATh €€ TOJIbKO B OJTHOM
HampaBJeHuM — B HUX He ObuI0 GyHKUMM TepeMoTku! Ecin
Tpeb6oBaJIOCh YCTAHOBUTH JIEHTY B HauaJIbHYIO MO3UIINIO, HY’KHO ObILIO
MIPOKPYYMBATD €€ BIiepe[ 40 AOCTVDKEHUS «TOUKU 3arpy3Ku».

JleHTa MPOKPYUYMBaIacCh CO CKOPOCThIO MpUMepPHO 1 QYT B CeKyHIy
(mpuMepHO 30 CAaHTUMETPOB B CEKyHAY). TO eCTb IeT/JS U3 JIEHTbI
nauHOM 25 ¢yToB (4yTh Gosblle 7,5 MeTpa) repemMaTbhIiBaaach 10 TOUKU
3arpysku camoe Oosbiiee 3a 25 cekynHp. ITo stoit mpuumHe Tri-Data



BBIITyCKajia KapTPUIXM C JeHTOM pasHoi gnuHbl, oT 10 mo 100 ¢yToB
(mpuMepHO OT 3 70 30 MeTpoB).

Ha nepenneii nmaHenu M365 umenach KHOIMKA, 0 HaXXaTUM KOTOPOI
IIPOU3BOAMIACh 3arpy3ka HayvaJibHOM MpOrpaMMbl B IaMSITb U ee
3aIycK. JTa MMporpaMMa MOIJIa IPOYUTATh IEepPBbIi OJ0K C JIEHThI U
3amycTuTh ero. OOBIUYHO B ITOM 0JIOKe XpaHWICSI 3arpy3uik,
3arpy’kaBlliMii OMNEepPalMMOHHYI CUCTEMY, XPAaHSIIYIOCSI B OCTaJbHBIX
6JI0Kax Ha JIEeHTe.

OmnepanoHHasg cCucTeMa 3arpaliyBajia y I[0Jb30BaTeNlsl UM
IIPOrpaMMBbI [ij1s 3aITyCKa. DTU MPOrpaMMbl XpPaHUINUCh Ha JIeHTe, Cpa3y
BCJIeZl 3a OIepalMOHHONM cuctemoi. Ilosb30BaTe/ib MOr BBECTU UMS
nporpamMmmbl — Harpumep, ED-402 Editor, — a omepaloHHas cucTema
OTBLICKMBAJIA €€ Ha JIEHTe, 3arpykajia 1 3amyckasa.

Konconbto ciayskmin ASCII CRT TepMuHan C 3ejieHbIM CBeUYeHUEM,

UPUHON 72 cumBonal8 u BeicoToit 24 cTpoku. OH MOr OTOOpakaTh

TOJIbBKO CMMBOJIbI BEPXHETO permcTpa.

YTo6bl OTpemaKTUPOBATh IIPOTPaMMy, HYKHO OBUIO 3arpysuTh
penaktop ED-402 Editor u 3aTemM BCTaBUTb JIEHTY C MCXOAHBIM KOAOM.
PenakTop IIO3BOJISI IIPOUYMTATh C JIEHThl B MaMsThb OOMH OJIOK C
MCXOOHBIM KOJIOM M BBIBECTM €ro Ha 5KpaH. B ogHOM 0Ji0Ke MOKHO
610 cOXpaHUTb O0 50 cTpPoK Koxa. [Ij1s1 BHECeHUSI M3MEHEHMI HYKHO
ObIO TIepEMECTUTh Kypcop B TpeOyemMyl0 CTPOKY M BBECTU TEKCT,
IIPMMEPHO TaK, KaK 3TO JejaeTcs B pemakrope vi. Ilo 3aBepiieHun
TpeboBajJioCh 3ammucaTb OJIOK Ha [JpPyryl0 JeHTY U IIPOYUTATh
c1enyIonuii 6JI0K C MCXOMHOM JeHThI. Bbl MOJIKHBI ObLIM MPOAO/IKATD
3TV MaHUNYJISIIUA, TIOKA He 3aKOHYUTE.

He ObIJI0 HMKAKOJ BO3MOKHOCTU IIPOKPYTUTb OJIOKM B OOpaTHOM
HarpaBjieHuu. I[IpaBKa mMOporpaMMbl IIPOM3BOAMIACH JIMHENHO, OT
Hayaja a0 KoHIA. YToObl BepHYTHCS B HAUaJIO, HY’KHO ObIIO 3aKOHUMUTD
KOMNMPOBaHME MCXOJHOIO KOJA Ha BBIXOJHYIO JIEHTY M 3aTeM HaudaTb
HOBBII CeaHC pemakKTUPOBAHMSI YKe C OTON JIEHTOM B KayeCTBe
McxomgHo. HeynuBuTe/NbHO, UTO IPU TaKUX OTPaHMUYEHMSIX MbI CHavasia
MMCaay CBOM IIpOrpaMMbl Ha Gymare, BHOCMIM BCe IIPAaBKM BPYUHYIO



KpPaCcHBbIM KapaHAAIIOM M TOJbKO IIOTOM IpaBWIM ITPOrpaMMy OJIOK 3a
6JIOKOM, CBepSISICh C IIOMeTKaMM B JIMCTUHTEe Ha OyMmare.

3aKOHUYMB ITPABKY IIPOrpaMMbl, Mbl BO3BPAIllaJMCh B OIIEPALIMIOHHYIO
CUCTEMY U BbI3bIBAJIM acceMbjep. Accembyiep UMTaa KOM, C MCXOIHOI
JIEHTbl M 3allMChIBajl ABOWYHBIMA KOA Ha IPYIYI0 JIEHTY, IIpU 3TOM
BBIBOIVJI IMCTUHT Ha HAII ITOC/IeI0BaTeIbHbIV ITPUHTED.

JlenTsl He 6buUTM HA 100% HageKHBIMM, TTOITOMY Mbl BBITIOTHSIIN
3alMCh Cpasy Ha [IBe JIEHThbI. OTO YBEJINUYMUBAJIO BEPOATHOCTD, UTO XOTS
ObI OJTHA 13 HUX He OyJIeT coAepskaTh OIIMOOK.

Haira mporpamma cocrtosiiia npuMepHo u3 20 000 cTpok kona, a ee
KOMOWISLMS 3aHMMasta nmpumepHo 30 MuHyT. [llaHChI OMYUYUTh B 3TO
BpeMsl OIIMOKY uTeHMsT C JjeHTbl ObutM 1 : 10. Ecim accemb6iiep
CTJIKMBAJICSI C TaKOi OIIMOKOM, OH M3gaBa/l CUTHaJ HAa KOHCOJM U
3aTeéM Ha4YMHAJ BBIBOJUTH MOTOK OIIMOOK HAa MPMHTEpP. DTOT CUTHAJ
MOKHO OBIJIO YCJIBIIIATh BO Bcei jabopatopum. Takske MOKHO OBIIO
YCOIBIIIATh MPOKISITUMSI HECUYACTHOTO IIPOTPpaMMMCTA, TOJBKO UTO
y3HABILIETO, YTO €My MPUIETCS BHOBb 3aMyCTUTh 30-MMHYTHBIN
TIPOIeCC KOMITMIISILIUAMN.

[IporpaMmMa MMesia TUIIMYHYIO IJISI TE€X OHEN apXUTeKTypy. Y Hac
MMeJjlachb TIJIaBHAasl omnepanuoHHas Tporpamma (Master Operating
Program), koTtopyilo Mbl HasbiBaiin «the MOP». OHa ocyiiecTsisiia
yIpaBjieHre 0a30BbIMM (PYHKIMSIMM BBOMA/BBIBOJA U IIPedOCTaB/IsIIa
PYOIMMEHTapHYI0 «KOMAaHIHYI0 O000J0YKYy» MJjIsI KOHCOaM. MHorue
nogpasnenennus Teradyne mcmonb3oBanu obOmuit McxomHelit kog MOP,
amanTuUpysl €ero IIoJ COOCTBeHHble HYXAbl. Kak ciengcTBue, MbI
repecbuiaay APYT APYry M3MeHeHUsI B MCXOOHOM KoJe B ¢opme
OYMa>KHBIX JIUCTUHIOB C TIIOIpaBKaMM, KOTOpble 3aTeM (OueHb
TIATEeIbHO) BHOCUJIM BPYUYHYIO.

M3MmepsiomiuM  000pyIOBaHMEM, KOOPAMHATHBIMM CTOJAMU U
Jla3epoM yIIpaBisjia CleluajbHas yTwiuTa. I'paHuiia Mexay 3STUM
ypoBHeM 1 MOP 6b11a 3ayTaHHOV. YPOBEHb YTUIUTBI YaCTO BbI3bIBAJI
ypoBeHb MOP, a cnerinanibHO MoauduiipoBaHHas Bepcuss MOP yvacTto
BbI3bIBaJIa VTUINTY. B IEeICTBUTENIbLHOCTU Mbl HE pa3lessjii UX Ha ABa



ypOBHSL. [T Hac 3TO ObLI JIUIIIb HEKOTOPBIN KO, J0OaBJ/IsIeMblit HAMU B
MOP u co3paroiimit TeCHbIEe CBSI3M.

3aTeM MOSIBWICS YPOBEHb M3OJSUU. DTOT YPOBEHDb MOAIEPKUBAI
MHTepdeiic BUPTyaJbHOI MaIMHBI [OJjIs1 MOPUKIAOHBIX IIPOTPAMM,
KOTOpble  IIMCAJNCh HaA  COBEPIIEHHO  JpPYyrom, IIpeaMeTHO-
opueHTUpoBaHHOM $3biKe (Domain-Specific Language; DSL). f3bIk
BKJ/IIOUAJI Omepanuu IepemelieHus Jjazepa M KOOPAMHATHOIO CTOJIa,
BBITIOJIHEHMS pe3a M u3MepeHuit 1 T.1. Halim KamueHThl nucaay Ha 3TOM
sI3bIKe€ CBOM IIPOrpaMMBbl VIIpaBJIE€HMS Ja3epoM, a W3O0JUPYIOIINIA
YPOBEHb BBITIOTHSIT UX.

JTOT MOAXOH He IIpemaycMaTpuMBall  CO3HAaHMS  MAIIMHHO-
HEe3aBMICMMOTO SI3bIKa IIPOrPaMMUPOBAHUS IJ1s1 YIIPABIEHMS j1a3epoM. B
OEeCTBUTENIbHOCTM SI3BIK MMeEJ MHOXECTBO CBSI3€ii C YPOBHSIMU,
Aexamymy  Hwke. Ckopee 9TOT IMOAXOH [Oajd  NPUKIATHBIM
IporpaMMucTam 6ojiee «IIpOCTOi» SI3bIK, yeM acceMbiaep M356, Ha
KOTOPOM OHM OITMCHIBA/IM CBOM 3aJaHMsI JIJIsI Ta3epHOi 00pabOTKIA.

Cuctema MorJia 3arpys>kaTh Takye IIPOrpaMMmbl C JIEHTbI U BbIIIOJHSITh
ux. Ilo cyTtu, Hama cucremMa ObUIa OMNEPALMOHHONM CUCTEMON IS
TIPUJIOKEHUI JIa3epHOi 00pabOTKM.

Cucrema 6bI1a HamycaHa Ha accembepe M365 1 KOMIIMIMpPOBaIach
B €IVMHCTBEHHYI0 eOVHMUIY KOMIIWISINUU C abCOJIOTHBIM JIBOMYHBIM
KOJIOM.

'paHUIbI B 3TOM HPUIOKEHUM B JIYUIIEM CJIydae ObUIM MSTKUMMU.

Jlake TpaHMIla MeKIY CMCTEMHBIM KOAOM U mpuioxkeHusimu Ha DSL He
MMeJia CTPOroi cuibl. IIoBciomy ObLIN CBSI3M.

Ho 3TO 6BUIO TUIIMYHO IS ITPOrPaMMHOIO oOecrieueHust Hadaja
1970-x.

KOHTpOﬂb dJIIOMUHUEBOIO JIUTbA NOA AaBJieHUeM

B cepeaune 1970-x rogos, korga opranmsanys OINEK BBogmia smbapro
Ha TIocTaBKuM HedTH, a gedunuT OeH3WMHA MPOBOLMPOBAT Ha
3aITPaBOYHBIX CTAHLIMSIX APaKy MEXIY 03/100J€eHHbBIMU BOIUTEISIMU, ST



noctynua Ha pabory B Outboard Marine Corporation (OMC). OTo 6bl1a
roJIOBHAsI KOMIIaHMS, oO0bemuHuBIIasE Johnson Motors wu Lawnboy
Lawnmowers.

OMC umena 60JbIIOE ITPOM3BOACTBO B YOKMraHe, mrat VmnHoic,
[0 TIPOM3BOJCTBY JIUTBIX QJIOMUHMEBBIX OeTajeil [Ji1 BCeX BUIOB
OBUraTejiel M U3OeNuii, U3TOTaBJAMBAEMbIX KOMIIaHMEN. AJIIOMUMHMUNA
pacCIlIaBJISICSI B OTPOMHBIX Iledyax M 3aTeM B KOBIIAaxX IE€PeBO3UJICS K
oecsTKaM U JecsSTKaM MalluH OJ1s JIUThs. Kakgoil MalMHoM yIpaBiisii
YyeJjI0BeK-0IiepaTop, OTBeYaBIINI1 3@  YCTAHOBKY  M3JIOXKHMUII,
BBITIOJIHEHME LIMKJIA JIUThSI M U3BJedeHMe TOTOBBIX AeTajieil. 3apIiaTa
OIepaTopOB 3aBycCesia OT KOJIMYECTBA OTJIUTBIX JeTale.

MeHs HaHSUIM OJ1s pa3pabOTKM IIpoeKTa I10 aBTOMAaTMU3aluM Iiexa.
OMC mpuobpena 3BM IBM System/7, Kotopast 6b171a oTBeToM IBM Ha
[OSIBJIEHME MMUHM-KOMIIbIOTEPOB. OHM CBSI3aJIM 3TOT KOMIIBIOTEP CO
BCEMM MalllMHAMM ISl JIUTbSI B 1ieXe, UTOObI Mbl MOIJIM IIOJICUMTATh
BpeMs1 pabOThI M KOJIMYECTBO LIMKJIOB Kakmoi mammHbl. Haia 3agaua
3aK/II0Yayiach B TOM, YTOOBI cOOpaTh BCIO 3Ty MHGOPMAIINUIO M BhIBECTU
ee Ha 3eJIeHble 3KpaHbl TepMuHanoB 3270.

[IporpaMmbl OJj1s 9TOJ MallMHbI IIMCATNCh Ha SI3bIke acceMbsiepa. U
CHOBA BeCh KO/I, BBITIOJIHSIBIINIACS HA 3TOM KOMIIbIOTepe, ObLI HaIlMCaH
HaMU JI0 TocjiegHero 6ura. Y Hac He ObLJIO HY OIepaliMOHHO CUCTEMBI,
HM OMO/IMOTEK MOAIIPOrpaMM, HU QPeiiMBOPKOB. ITO ObLI ITPOCTO KO/,

[IpyueM 3TO OBUI KOH, VIIPaBASIEeMbIii MPepbIBAHUSIMU U
OEeVCTBYIOIIVI B pexXuMe peaJbHOTO BpemeHM. Kaxknaplit pas, Koraa
Kakas-TO MalllMHa 3aBepiiajia ILMKIA, Mbl OOHOB/ISIIM  IaKeT
CTAaTUCTUUECKMX ITAaHHBIX M IIOCBhLIAINM coobIieHue 6obiioii OBM IBM
370, rme pa6orana mporpamma Ha CICS-COBOL, BbIBOOMBIIASI 3TU
IaHHbIE HA 3eJIeHble SKPaHbI.

s1 HeHaBuUIen 3Ty pabory. bBoxke, Kak s ee HeHaBumena. Her, cama

paboma 6b1a uHmepecHoti! Ho KynabTypa... JJoCTaTOYHO CKa3aTh, UTO S
ObLT 00s13aH HOCUTD TajICTYK.

S crapaincg. S oyeHb crapasicsa. Ho g 6611 o4eHb HEIOBOJIEH 3TOI
paboToi1, ¥ MOM KOJIIeru 3Hau 00 3ToM. OHM ITOHMMAaJIM 3TO, IIOTOMY



YTO s 3a0bIBajl BaKHbIE JATHI WJIM IPOCHINIAN B IHM, KOrga Hamo ObLIO
paHO BCTaBaThb, YTOObI MPUITM HAa BaXXHOe cOBelllaHMe. DTO ObLIa
eIMHCTBEHHAsI paboTa, CBSI3aHHAs C ITPOrpaMMMPOBAHMEM, C KOTOPOIA
MEeHSI YBOJIMUJIN, — Y TIOJIEJIOM.

C apXMTeKTypHOIl TOYKM 3peHusT B ISTOl CUCTeMe HeT HUYero
[IOYYUTENbHOIO, Kpome onHoro. OIBM System/7 wumesna oO4YeHb
MHTEPECHYI0O MHCTPYKUMIO YCMAHOBKU NPO2PAMMHO20 npepsiéarus SPI
(Set Program Interrupt). OHa T103BOJISVIa BbI3BATb IIpepbIBaHUE
rpoleccopa, YToobl 00paboTaTh JI00ObIe APYrMe HU3KOIIPUOPUTETHDIE
TpepbIBaHMs, CTOsSLIMEe B ouepenu. B coBpemMeHHOM s3bIkKe Java
MMeeTCs CXOXUI aHaJIorT, KOTOPLIN Ha3biBaeTcs Thread.yield().

4-TEL

B okTs6pe 1976 roma, mocyse yBosbHeHMS u3 OMC, s BepHYJICS B
Teradyne, HO B Ipyroe IojpasejeHne, rae s IpopadboTasn ciaeayouue
12 net. Tam g 3aHMMaCs IpoeKToM 1o Ha3BaHueM 4-TEL. Ero 1enbo
ObUIO  €XEHOIIHOe TeCTMpPOBaHMe BceX TejaedOHHBIX JIMHUIA,
00C/Ty>)KMBaeMbIX KOMIIaHMEN, M CO3IaHMe OTUeTa C IepeunrcaeHueM
BCeX JIMHUI, TPEOYIOIMX pPEMOHTA. DTO MO3BOJISIIO COCPEIOTOUMUTD
BHMUMAaHMe OOCTYKMBAIOIIEro MepCcoHaga Ha KOHKPETHBIX Tejae(hOHHbIX
JIVHUSIX.

JTa CUCTeMa HauMHajaa CBOW IIYThb C TOW YK€ apXUTEKTYpbl, YTO U
cuctema Laser Trim. 9To GbIJI0 MOHOJIUTHOE IIPUJIOXKEHME, HAIIMICAHHOE
Ha sI3bIKe accembiiepa U He MMeBIllee KaKMX-TO 3HAUUTEeIbHBIX TPaHUII.
Ho B TO BpeMms, Korja s BepHYJICSI B KOMIIAHMIO, BCe MOJIKHO OBIIO
U3MEHUTHCS.

Cucrema WMCIOJb30BaJIaCh COTPYOAHMKAMM CEPBUCHOTO IieHTpa
(Service Center; SC). CepBUCHBIII ILI€EHTP OXBAaThIBaJl HECKOJIbKO
tenedoHHbix craHuuit (Central Offices; CO), KaskabIii U3 KOTOPbIX MOT
oocaykuBatb g0 10 000 TenedoHHBIX JaMHMIA. AmmapaTypa
TepeKkaoueHnst JUHUIA U U3MepeHMusT YPOBHSI CUTHAJIa NO/DKHA Oblia
pasmeinaTbCs B TenepoHHbIX cTaHLMIX (CO). [To3TOMy Mbl YCTaHOBUIIU



TaM KOMIIbIOTepbl M365. Mbl HasbplBaiM MX TecTepaMyM JIMHUIL B
tenedoHHbIx cTaHLMsX (Central Office Line Testers; COLTSs). Emie onuna
M365 Haxomuiacs B cepBucHoM 1eHTpe (SC); OH Ha3bIBajICs
KOMIIbIOTEpPOM 30HbI 06cay>kuBaHust (Service Area Computer; SAC). K
KoMmnbioTepy SAC ObLIO ITOIKIIOUEHO HECKOJBKO MOJIEMOB 11 0OMeHa
OaHHBIMM ¢ HecKoJbKMMM KoMibioTepamyu COLT Ha ckopoctu 300 60p7,
(30 CMMBOJIOB B CEKYHLY).

CHauasa BCio paboTy BbIONHSUIM KoMItbioTepbl COLT, BK/Iouast Bce
B3aMMOJEVCTBUSI C KOHCOJSIMU, OOCTYXMBaHME MEHIO M COCTaBjeHMe
otyeToB. KommbroTep SAC wurpaa poJib IIPOCTOr0 MYJILTUILIEKCOPA,
IoJTy4yaBIIero gaHHbie OT KOMIbOoTepoB COLT M BbIBOAMBIIETO MX Ha
3KpaH.

[IpobseMa Takoil opraHmu3amnuyM COCTOSIIa B TOM, YTO CKOPOCTh 30
CMMBOJIOB B CEKYHAY IeMCTBUTENbHO OblJa CIAMUIIKOM MajeHbKOIA.
PaboTHMKaM He OYeHb HpPaBWIOCh HAOMIOOATh, KaK MOSBIISIOTCS
CMMBOJIBI Ha 3KpaHe, OCOOEHHO eC/JM Yy4ecTb, UTO MX MHTEpPEeCcOBaI
HeOO/IBIIION 00beM KIIIOUYEBBIX MJaHHBIX. Kpome Toro, B Te OHM
oriepaTUBHAs MaMITh B M365 cTonia oueHb AOPOro, a ImporpamMmma Oblia
O0JIBIIIOI.

[losToMy OBLIO  pelieHO  OTHEeIUTb  4YaCTh  IIPOTrPaMMObl,
OCYIIECTBJISIONIYI0 TeCTUPOBAHME JIMHUI, OT 4acTM, aHAJIU3UPYIOIIel
pe3yibTaThl M IleyaTarolleir oTr4deTbl. IlocaemHIO Mpenrnosiaraaioch
repedect Ha KommbioTep SAC, a mepBas mo/DKHA ObLIa IIPOSO/DKATH
paborarp Ha KommbioTepax COLT. DTo MOMKHO OBUIO ITI03BOJIUTH
ucnoib3oBatb B KauectBe COLT MmalmHbI IIOMEHbIIE, C MEHBIIUM
00beMOM IIaMSITM, M 3HAUUTEJbHO MOBBICUTh CKOPOCTb BbIBOIA
nHpopMaluMy Ha TepMUHA/I, IIOTOMY UTO OTYEThbl HOJDKHBI ObLIN
reHepupoBaThbCs Ha KomibroTepe SAC.

PesynbTaT mpeB3oliies camble cMesble oxXkugaHusi. UHdhopmauus Ha
5KpaHe OOHOB/SIaCh OueHb OBICTPO  (TIOC/e  COeOMHEHUSI C
COOTBEeTCTBYIOIIMM KoMmIlbioTepom COLT), a ob6beM mmamMsaTu B
KoMmibloTepax COLT 3HaUMTEIbHO YMEHbIINIICS.

I'paHu1Ia TTOTyYMIaCh OUYEHb YeTKOM 1 HaZexkHOM. KoMmmnbioTepbl SAC



n COLT o6MeHMBaINUCh OYE€Hb KOPOTKMMM ITaKeTaMM. OTU IaKeThI
OBV OUeHb IMPOCTO¥ (OPMOII IIpeAMETHO-OPMEHTUPOBAHHOTO SI3bIKA C
TakKuMy KomaHgaMu, Kak «DIAL XXXX» mnu « MEASURE».

3arpyska M365 ocylecTB/siaCh C MarHUTHOI JieHTbl. HakomnuTenn
Ha MAarHMUTHOI JIeHTe ObUIM OOPOTMMM UM He OueHb HaJeXHbIMU,
0COOEHHO B MPOMBIIUIEHHOM OKPYKeHUM TeIeDOHHBIX CTaHLIMIA.
Kpome Toro, cama mMammHa M365 cToujaa [OOBOJIbHO JOPOro B
CpaBHEHMM C OCTaJIbHOM DJJIEKTPOHUKON B KommbloTepax COLT.
[ToaToMy MbI OPUCTYNIMUIM K peanmsanuy IpoeKTa Io 3ameHe M365
MMKPOKOMITBIOTEPOM Ha 6a3e Mukpomnponeccopa 8085.

HoBbINI KOMIIBIOTEP COCTOSUI M3 MPOILECCOPHOI  IUIAThl C
MuKporporeccopom 8085, rurater O3V ¢ 32 KbaiiT maMsITH U Tpex IjiaT
c [13Y, comepskamux 12 K6ailT mamsTi, JOCTYITHOM TOJIBKO JIJIST UTEHMS.
Bce »95Tu mjaThl MOOMEIIAJIMCh B IIACCM € U3MepPUTEIbHbIM
obopymoBaHueM, Ojaromapsi ueMy MOXHO ObLIO yOpaTh I'DPOMO3JIKOE
11accu, B KOTOpOM pasmelanach ODBM M365.

[Tnater 13V copepxkanu mo 12 mukpocxem Intel 2708 EPROM
(Erasable Programmable Read-Only Memory —  cTupaemoe
MporpaMmupyeMoe  TOCTOSIHHOe  3allOMMHAalolee  YCTPOIICTBO,

CHHSV)B. Ha puc. 1.8 moka3aHo, KaK BbIIJISgAea Takass MUKpPOCXema.
MbI 3amyMcChiBaaM MOPOTPaMMbl B 3T MUKPOCXEMbI, BCTaBJISISI UX B
crienaabHOe YCTPOMCTBO, KOTOPOE HAa3Ba/lIoCh MporpammMaropom I3V
M VIpaBISJIOCh Haleir cpemoit paspabotrku. HMuHopmamuio Ha
MMKpPOCXeMax MOXHO ObLIO CTUpPaTh, MHOABeEpras uxX OOJyYEeHUIO

yIbTPadOIeTOBBIM CBETOM OOJIBIIION uaTencuBHOCTHSY,

Mot gpyr u g 3aHsanch nepesogoM nporpamm majsg COLT ¢ sa3bika
accembiiepa M365 Ha s13bIK accembiiepa 8085. IlepeBoj, BBIIOTHSIICS
BPYUYHVIO M 3aHSUI TIOUTU 6 MecsleB. B pesynbrare Iojy4miaoCch OKOJIO
30 K6aiit koga 8085.

Hama cpema pa3paborku mmena 64 Koaitr O3Y u He mmena 13V,
II09TOMY CKOMIIMJIMPOBAHHBIMA IBOWYHBIMA KOI MbI MOIJIM OBICTPO
3arpysuTh B O3V U 1poTecTUpoBaTh.

[ToryunB pabOTOCIIOCOOHYIO IIPOrpaMMy, MbI MEpPEeKIIYaINCh Ha



ucnonb3oBanmue CIIII3Y (EPROM). Msbl nporpammupoBain 30
MMKPOCXEM U BCTABJISIJIM UX B COOTBETCTBYIOIIME THe3a B TpeXx IlaTax
[13V. Kaxkmass MUKpocxeMa IOAMNUChIBAIACh, IO3TOMY Mbl TOYHO 3HAJIN,
KaKVI0 3 HUX B KaKOe THe310 HY>KHO BCTaBUTbD.

30 KobajiiT mporpaMMHOTIO KOJa — 3TO ObLJI eIVHbIN JBOUYHBIN OJIOK
ool 30 K6ajiT. UTo6b!I 3ammcaTh 3TOT KO B MMKpocxemsbl [13Y, mMbl
IIPOCTO OeNWau IBOMYHBINA 00pa3 Ha 30 cermeHToB 1o 1 Kb6ait u
3aMMChIBAIM KaKObIii CErMEHT B MMKPOCXEMY C COOTBETCTBYIOIIEH
HAJIIMCBIO.

Puc. 1.8. Mukpocxema CM3Y (EPROM)

dra cxemMa TIpeKpacHO paboTajga, ¥ Mbl HayajM MacCCOBOE
TIPOM3BOACTBO 00OPYIOBAHMS U Pa3BepPThIBAHME CUCTEMBI B IOJIE.

Ho mnporpammHOe obecrnieueHuie B TEpPBYI0 Ouepelb SIBJSETCS

HpOFpaMMHbIM&. TpeboBajsioch [100aBISATb HOBbIE BO3MOKHOCTH,

UCIIPaB/ISATh OLIMOKM. A Tak KakK 6asoBasi CucTemMa paspacTaiach,



JIOTUCTHKA  OOHOBJIEHMSI  IIPOTPAMMHOIO  oObOecIieueHUsI  IyTeM
nporpaMmmupoBanys 30 MUMKPOCXeM Ha KaXKIbIii 9K3eMILISIP M 3aMeHbI
Bcex 30 MUKpOCXeM B KaskIoM oduce ImpeBpalagsach B KOUIMap.

Bo3MOXHBI ObLIM BCe BUAbI IMpobjaeM. MHOrma MMKPOCXEMBI
MOAMMCHIBAIMCh  HEMPaBWIBHO WM HAKIENHKM C  IOOIMUCSIMU
OTBa/JIMBAIMCh. VHOrma WMHXXEHep CJIYyKObl SKCIUTyaTallMy MOI IO
OIIMOKe 3aMEHUTh He TY MUKPOCXEMY MJIM II0JIOMATh OAVIH U3 BHIBOIOB
HOBOJ MUKpocxeMbl. Kak ciiencTBue, MHXKeHepaM IMPUXOAUIOCh HOCUTD
¢ co60ii Bce 30 MUKPOCXEM.

3aueM MeHITH Bce 30 mMukpocxemM? Kaykmplii pa3, Korjga J00aBIIsICs
UM ypansiicss kopd u3 30-Kuao0aiiTHOTO 6j10Ka BBITIOJHSIEMOIO KOJa,
U3MEHSUIUCh afjpeca BCeX MAIMHHbBIX MHCTPYKLMUIA. U3SMeHSINCh TaKKe
ampeca moamporpaMM ¥ (QyHKuUMIZ. TO ecTh 3aTparuMBajiach KaxKmasi
MMKPOCXeMa, KaKMM ObI IPOCTHIM HM ObLJIO M3MEHEeHNe.

OpHaxXapl KO MHe 3alllejl MOJ HavyaJbHUK U TOIMPOCU PELIUTh 3Ty
npo6semy. OH cKasa, YTO HY)KHO HalTM KaKO¥-TO CIIOCO0 M3MeHEHMS
MMKpOIIpOrpaMMbl 06e3 3ameHbl Bcex 30 mmkpocxem II3Y. Mbl B
KOJUIEKTMBE OOCYyIMaM 3Ty MPoOJeMy U MOPUCTYOUIU K IIPOEKTY
«Bektopusauusa». Ha ero peanmusanuio yuuwio 3 mecsiia.

Hpess Obta OO0 CMEIIHOTO TIpocToii. Mbl pas36bwim 30 Koair
MPOTPpaMMHOTO Koja Ha 32 ¢aiia ¢ MCXOOHBIM  KOAOM,
KOMIOMJIMPYIONIMUXCS He3aBUCUMMO B 0/I0KM MeHbIle ogHoro 1 Koaiit. B
HAvaJIo KaXKao0ro gaiiia ¢ MCXOAHBIM KOJIOM Mbl BCTaBUJIM MHCTPYKIINIO,
COOOIIA0IIYIO KOMITWJISITODY, B KaKo anmpec TIOJDKeH
KOMIIMJIMPOBATbCA [OAaHHbIM Kon (Harnpumep, ORG C400 pnsa
Mukpocxemsl [13Y, BcTaBisseMori B rHe310 C4).

Taxske B Ha4ajI0 Kaxkgoro ¢aiiia ¢ MCXOAHBIM KOJOM MbI J00aBUIN
CTPYKTYPY (PMKCMPOBAHHOTO pa3Mepa C ajipecaMy BceX MOAIPOrpamMm B
3TOM OJIOKe (BEKTOp IIepexodoB). JTa CTPYKTypa umena pasmep 40
6aiiT, Mo3ToMy Morja xpaHuThb 10 20 agpecoB. ITO 03HAYAIO0, UTO 60K
IJIsI OHOM MUKPOCXEMbI He MOT cogepykaTh 6osiee 20 mogmporpaMm.

3aTeM Mbl co3manyu 0cobyio o6mactb B O3V, KOTOpPYIO Ha3bIBaIu
MaccuBOoM BekTopoB. OHa comepykana 32 Tabmauipl 1o 40 6aint —



OOCTATOUHBIN OOBEM [JIS XpaHEHMsI yKas3arTejeil Ha HavaJlo KaXKIoro
6JI0Ka B OTAeJIbHBIX MUKPOCXEMAX.

HakoHell, Mbl 3aMeHW/IM BBI3OBbI IMOJAIIPOrpaMM B KaxkaoM OJiOKe
KOCBEHHBIMM BbI30BAMU Uepe3 COOTBETCTBYIOWIMIT BeKTOop B O3V.

Korga mpoucxoamia 3arpy3ka NporpaMMbl, B MacCUMB BEKTOPOB B
O3V 3arpykajimcb BEKTOpbI MepexomoB M3 Bcex mukpocxem II3VY, a
3aTeM OCYILLeCTBJISUICSI [Iepexo/l B TOUKY 3aITyCKa IJIaBHOM MPOrpaMMBbl.

VY Hac Bce moayumsioch. Temnepb, KOTra MCIIPABIISIACh OLIMOKA MIN
n00aB/IsSVIOCh UTO-TO HOBOE, Mbl MOIVIM II€PEKOMIIMIMPOBATH TOJIbKO
OAVH MK OBa (aiiia, 3ammMcaTh UX Ha COOTBETCTBYIOIIME MUKPOCXEMbI
" IepeaTh TOJAbKO 3TY MMKPOCXEMbI MHXXEHEPY CTY3KObI SKCILTyaTalu
IJIS1 3aMeHBI.

Mbl cpenanu OJIOKM KOJa He3asucumo passepmoléaemvimu. Mol
1300peny noauMopdHYIO AyuceTuepusanmio. Mbl 1300pen 00beKThI.

JTo ObUIa  apXUTEKTypa C  IIOAKIIOYAEMBIMM  MOMOYJISIMU
(rurarmHamu). Mbl ITOAK/IIOUAIM MUKPOCXeMbl. MblI pa3paboTaiu ee Tak,
YTOOBI HOBbIE BO3MOSKHOCTY MOSKHO OBLJIO BK/IIOUATh B HAIIM IIPOIYKThI
YCTAaHOBKOM MUKPOCXEM C 3STUMM BO3MOKHOCTSIMU B COOTBETCTBYIOII/E
rHesza. YIpasJgrolliee MEeHIO MOSBJISIIOCh aBTOMATUYeCKM, U TaK Ke
aBTOMATUYECKM MPOUCXOAMIA TIPUBSI3KA HOBBIX BO3MOXKHOCTEN K
IIPUJIOKEHUIO.

KoHeuHo, Torma MbI He 3HaJM O IIPUHIUIIAX OOBEKTHO-
OPMEHTMPOBAHHOTO IIPOrPaMMMUPOBAHMS M TaKKe HMUEro He 3HaIM 00
OTHeJIeHUM I10JIb30BaTENbCKOr0 MHTepdeiica oT 6mu3Hec-mpaBmi. Ho
KOe-KaKye OCHOBbI ObIIM 3aJI0KEHBI, ¥ OHU 3[IOPOBO HaM ITOMOTJIN.

OmnucaHHBIV TTOAXOM 1Al OJHO HEOXUAAHHOE MPEeMMYILECTBO: MbI
IOJYUYMIM  BO3MOKHOCTb  OOHOBJISITb ~ MUKPONpPOrpaMMy  4depes
MoaeMHoe coeauHeHue. OOHApPYXMB OIIMOKY, MbI MOIJIM Yepe3
MOAEMHO€e COeOMHEHME CBI3aThCS C YCTPOWCTBOM UM MOCPENCTBOM
CreuyuaabHOM MPOTrPaMMbI-MOHUTOpA U3MEeHUTb BekTop B 03V,
CChUTIAIOIIMIACSI Ha IIOAIIPOrpaMMy C OIIMOKO#, IIO[ICTaBMB ajpec B
myctoii obnactu O3Y, m 3areM 3arpysuThb B 3Ty o6bsactb O3V
MCIIPABJI€HHYI0  IIOAIIPOrpaMMy, BBOHSI  MalllMHHbIE  KOAbI B



IIecTHaAllaTepuuHoOM popMare.

JTo ObLIO OOJBIIMM OJlarOM [OJjIsT CAYKObI SKCIUTyaTalMM M IS
HallMX KAMeHToB. Ecau y HMX BO3HMKaJa IIpobieMa, MM He
Tpe6OBaJIOCh 3aKa3bIBaTh Yy HAC CPOUYHYIO OTIIPABKy MMKPOCXEM C
UCIIPABJIeHHBIM  Komom. CucreMy MOXKHO ObUIO  MCIIPaBUTh
HeMe/IJIEHHO, 4 HOBbIe MUKPOCXEMbI YCTAHOBUTD B OJIVSKAIINIA TIEPUOLT
00CITY>KMBaHMS.

KomnbloTep 30HbI 06CNy)XMBaHUS

Ponb KoMIIbIOTEpA 30HBI 00CaykMuBaHus (Service Area Computer; SAC)
B 4-TEL wurpanr MuHM-KOMIIbIOTep M365. Dra  cuctema
B3aMMOIeNCTBOBaja co Bcemu KomibioTepamu COLT rmocpencTtBom
BbIZIEJIEHHBIX WM KOMMYTUpPyeMbIX JauHMii. OHa MoOrjaa OTOoaBaTh
koMIibioTepaMm COLT KomaH/abl Ha BbIIIOJIHEHME ITPOBEPKU TesiePOHHBIX
JIMHUM, TIPUHUMATh pe3yJabTaTbl M aHAJIM3UPOBATDb MX [IJISI BBISIBIE€HUS
JI0OBIX ITPO6IIEM.

Bbi6op peMOHTHUKOB A9 OTNPaBKU

ODHMM M3 3KOHOMMUYECKMX 0OOCHOBAHMIA AJISI CO3OAHMS 3TOM CUCTEMBI
6pU10 3(PdeKTMBHOE pacmpede/ieHVe PeMOHTHUKOB. PeMOHTHUKM
OeNMUINCh HA TPM KaTeropuy COIJIaCHO TpeboBaHMSIM mpodCor3a:
obcimykupawiiye  TeaeOHHble  CTaHIMM, Kabelum M TOUKHU
MOJK/IIOUeHNSI. PEMOHTHUKM, 00CTy>kMBalole TeaeOHHbIe CTaHLINA,
MUCIIPAB/ISIM Mpo6jemMbl B TeleOHHBIX CTAHIMIX. PeMOHTHUKH,
obc/Iy>KMBawIIye Kabeny, WCIPaBASIM IIPoOieMbl, CBSI3aHHbIE C
HapylleHeM LeJIOCTHOCTM Kabejei, coeIMHSIONINX TejaedOHHbIe
CTAaHLUMM C KIMEHTaMU. PeMOHTHUKM, OOCHYXMBAKOIIME TOUKMU
TIOIK/TIOUEHMSI, MICIIPABJISIIM ITPo0ieMbl B IIOMEIIEHNSX KIMEeHTOB U B
JIVHUSIX, COeOVHSIONIX BHEITHMI KabeJIb C STUMM ITOMeIeHUSIMIA.

Korma KamMeHT coobmianm o IpobjieMe, Halla CHUCTeMa MOTIJa
OMarHOCTUPOBATh €€ U OIpele/nTb, KaKMX PEMOHTHUKOB CJIeAyeT
HaIlpaBUTh Ha ee MCIpaBjeHue. ITO SKOHOMWIO Tele(OHHBIM



KOMIIAHMUSIM yIMYy OeHer, IMOTOMY UTO BbIOOp He TOTO pPEMOHTHMKA
O3HayvasJ 3aJepXKy AJjs KJIMeHTa U BITyCTYH MOTpavyeHHOe BpeMs Ha
Moe34Ky PeMOHTHMKA.

Kop, menaromuii BbIOOp, ObT pa3paboTaH M HANMCAH TAJTAHT/IMBBIM
IIPOrPaMMMCTOM, HO KyTKMM cobecemHMKOM. IIpoliecc co3gaHmus 3TOro
KOJIa MOXXKHO ONMCaTh TaK: «Tpy Hemeau OH CMOTPEI B ITIOTOJIOK, [IOTOM
IoBa IOHSI M3 HEro, Kak M3 pora M300maus, JUICI KOH, a IIOTOM OH
YBOJIUJICSI».

HuKTO He moHMMasI 3TOT Kox. Kakaplil pa3, MbITasiCh JOOABUTDb YTO-
TO HOBO€ WM UCIIPAaBUTh OMIMOKY, MbI YTO-TO Ja JIOMaJIM B HeM. A
IIOCKOJIbKY 3TOT KO, ObLI OOHMM M3 OCHOBHBIX 3SKOHOMMUUYECKUX
MIPEMMYIIECTB Hallleii CUCTeMbl, Kakgash HOBas HalgeHHas OIInOKa
BbI3bIBaJIa ITyOOKOE 3aMelIaTe/IbCTBO.

B KOHIle KOHIIOB Hallle PYKOBOACTBO IIPEIJIOKMIO Ham MPOCTO
«3aMOpO3UThb» STOT KOA ¥ HUKOIJA He MEHSITb €ero. OTOT KOJ,
ouyuanvHo cman He3vl01eMbIM.

DTOT OIIBIT II0Ka3ajJl MHe, HAaCKOJbKO II€EHHBIM MOKeT OBbITh
XOPOILMI, YUCTBIN KO,

ApxutekTtypa

Cucrema 6bu1a HamucaHa B 1976 romy Ha accembiaepe M365. OTo Oblia
equHasi, MOHOJIMTHAS IIporpaMma, cocrtosisuiass npumepHo us 60 000
cTpoK kopa. OmepalyoHHasI cucTemMa OblIa COOCTBEHHOM pa3pabOTKL.
OHa peanM3oBaja HEBBITECHSIONIYI0O MHOr03aJlayHOCTb HA OCHOBE
oripoca. Msl Ha3Banu ee MPS, ot Multiprocessing System (MH0203adauHas
cucmema). Ilponeccop M365 He MMesn BCTPOEHHOrO CTeKa, MO3TOMY
JIOKaJbHbIE TMepeMeHHbIe 3a7au XPaHMUINUCh B CHeluaabHOM 0061acTu
MaMsITU U KOMNMPOBAIUCH IIPU KaXKAOM IepeKkIloYeHUM KOHTEeKCTa.
JocTym K OOHIMM IepeMeHHbIM pPeryJaupoBajcs C IIpUMeHeHUeM
06/I0KMpOBOK U cemadopoB. IIpobsembl peeHTEpabeTbHOCTUM U
COCTOSTHUMSI TOHKM ITpec/ieIoBay HacC IMMOCTOSTHHO.

BI/I3H€C-HpaBI/II[a CUCTEMbI He OBbLIU U30/IMPOBAHbI HU OT JIOI'MKU



yIpaBJeHus YCTPOWCTBAaMM, HU OT JIOTMKM [0JIb30BaTeIbCKOTO
uHTepdeiica. Hampumep, koA yrpaBjieHUSI MOZEMOM MOKHO OBbIIO
HaliTM TIOBCIOAy B OuU3Hec-MpaBujaax ¥ B T0Jb30BaTEIbCKOM
mnHTepdeiice. B cucreme He ObIIO Jaxke HaMeKa Ha IOIBITKY COOpaTh
KOJl B MOJIy/IM WJIM UCIIOJIb30BaTh abCTpaKTHbIe MHTepdeiichl. MoaeMbl
VIpaB/ISINCh HAa YpOBHe OMTOB KOJIOM, pa3dpoCaHHBIM II0 BcCelt
cucreMme.

To e MOXKHO CKasaTh O IIOJIb30BaTeJbCKOM MHTepdelice u
yopaBjeHuu TepmuHagamu. Kop, ympaBasiiomuii COOOLIEHUSIMU U
dopMaTupoBaHMEeM TeKCTa, He ObLI M30JMpOBaH. Ero MOKHO OBLIO
HalTy MoBCIOAY B KomoBoit 6a3e 13 60 000 cTpoK.

MogeMHble  MOIYAM, KOTOpPble MblI  MCIIOJNb30BaIM, ObLIU
npegHa3HAYeHbI 11 MOHTAKa Ha MMeYaTHbIX IJIaTax. Mbl 3aKyHaau Ux y
CTOPOHHEN KOMITAaHMM ¥ MOHTMPOBAIM Ha HAIIM COOCTBEHHBIE IIJIAThI.
OHM cTOMIM O4YeHb AOporo. IIo3TomMy, CITYCTS HECKOJbKO JIeT, MbI
pelmIiM  CIIPOEKTUPOBaTh CBOM MoAem. Mbl, UJIeHbl TPYIIIbI
IIPOrpaMMMUPOBAHMS, MMOIPOCHIM KOHCTPYKTOpA MCIOJb30BaTh TE K€
6uTOBbIE (hOPMATHI /151 YIIPABIEHNSI HOBBIM MOJeMOM. MbI OObSICHIIIN,
YTO KOJ, YIIpaBJIeHMsI MOJEeMOM pa3dbpocaH IO BCeil CUCTeMe U UTO B
OymyiieM STOi cucTteMe IIPeACTOUT paboTaTb C 00OMMM THUIAMU
MOJIeMOB. MbI YMOJISIIM ¥ yMOJISIU ero: «IloxkamyiicTa, CKOHCTPYUPYIA
HOBBIi MOJIEM TaK, YTOOBI C TOUKM 3PEHMSI IIPOrPAMMHOTIO YIIPaBIeHMS
OH HMYEM He OTIMYAJICS OT CTapOro».

Ho korma Mbl TOMY4YMIM HOBBI MOZEM, YIIpaBjieHMe UM ObLIo
CTPYKTYpUPOBAHO MHaue. He MpoCTO 4yTh-UyTh MHAUe, a COBEPIIEHHO
MHayve.

Cnacu60 Tebe, KOHCTPYKTOP.

U 4TO ke HaM ObLIO AeaTh? Mbl MOIJIM IIPOCTO B3SITh M 3aMEHUTh
BCe CTapble MOJEeMbI HOBBIMM. MbI JOJKHBI ObUIM OpPraHM30BaTh B
CBOMX CHUCTeMAax yIpaBjieHue MoAeMamu oboux BuaOB. I[IporpammHOe
obecrieyeHyre MO/DKHO ObUIO paboTaTh C OOOMMM THUIIAMM MOJIEMOB
OIHOBPEMEHHO. MbI ObLIM OOpeUYeHBbI OKPYKAThb KO, YIIPaBJISIOIINIA
MogeMaMM, GJaramyu ¥ CHenUaJbHbIMU CaydasMyu. Ho KoJImyecTBO



TaKMX MECT MCUMCISIIOCh COTHIMM!
B KOHEUHOM MTOTe MbI BbIOpaIM elre 60Jiee Ma0Xoe pelieHue.

3amnuch JaHHBIX B IIOCAEI0BATENbHYIO IIMHY, VIIPAB/ISBIIYI0O BCEMU
HallMMM  YCTPOMCTBAMM,  BKJIIOYasi  MOIEMBbI,  OCYIIeCTBJsLIa
eIVHCTBEHHAs IoAmporpaMma. Mbl M3MEHWIM ee TaK, UTOObl OHa
pacro3HaBajia 6MTOBbIE 1IA0JIOHBI [IJIs1 YIIPaBA€HMS CTAPhIM MOJIEMOM U
TPaHWIMPOBaJIa X B OUTOBBIE IIA0JIOHBI YIIPABIEHMS HOBBIM MOIEMOM.

10 6bLI0 HermpocTo. KoMaHAb! yITpaBIeHMSI MOIEMaMM COCTOSIIN U3
[10C/IeJOBATE/JIbHOCTENM oOIlepaluii 3alnuMcu B pas3Hble ajpeca BBoAa/
BbIBOZA B IOCIeOOBaTe/JbHON IMHe. HoBas moarporpamMma OoOJDKHA
ObIa MHTEPIIPETUPOBATH IIOC/AE€IOBATE/NbHOCTM 3TUX KOMAaHA U
TPAHCAMPOBATh MX B [Opyrue TMOCAed0BaTEeJIbHOCTU, C OPYyIrUMMM
agpecaMy BBOa/BbIBOIA, IPYTMMM BpeMeHHbIMM 3aJepP>XKaMy M MHbIM
pacrioyioXkeHueM YCTaHOBIEHHbIX U COPOIIeHHbIX OMTOB.

MbI peanu3oBajiM 3TO pelleHyue, HO 3TO ObLJIO caMoe XyAllee U3
BCET0, YTO TOJbKO MOKHO IIpeICcTaBUTh. HO 6aromapst 3TOMY S ITOHSIT
IIEHHOCTh a0CTPaKTHBIX MHTep(eiicoB M M3OJSIMUM aImnapaTypbl OT
O6M3HeC-TIpaBuUI.

Benukas moaepHusaums

K mnavamy 1980-x romoB wumesi CO3HaHMUSI COOCTBEHHBIX MMHM-
KOMIIbIOTEPOB U COOCTBEHHBIX KOMIIBIOTEPHBIX apXUTEKTYp CTaia
BBIXOOUTDb 13 MOAbl. Ha pbIHKE ITOSIBMIOCh MHOTO 60/iee CTaHAAPTHBIX
MMKPOKOMIIbIOTEPOB, MCIIOIb30BAaTh KOTOPbIe OBLIO IIPOILE U JelleBJie,
yeM MpPOAOJKATh IOJAratbCsi Ha KOMMBIOTEPHbIE aAPXUTEKTYPhbl U3
KOHIIA 1960-X roioB. 3TO, a TaKXKe KyTKasi apXUTeKTypa MporpaMMHOI0
obecrieuenust SAC BBIHYOWJIM Hallle TeXHUYECKOe PYKOBOJICTBO
MHUIIMMPOBATD IMOJIHYIO peopranu3aimio cucreMbl SAC.

HoBag cucrema mo/pKHA ObLia ObITH HamycaHa Ha C I OMCKOBOM
OC UNIX, pejicTBymolleli Ha MMKpPOKOMIIbIOTepe ¢ Iipoileccopom Intel
8086. Hamm KOHCTPYKTOPbI TIPUCTYNWIM K CO3JAHUID HOBOTO
KOMITbIOTEPHOTO 000opymoBaHMS, a OTOOpaHHAasI rpyIina



nporpammuctoB, «The Tiger Team», 3aHsIIach pPaspaboOTKO HOBOIA
CUCTEMBI.

He 6ymy yTOMJISTH Bac IOAPOOHOCTSIMM IepBOro mpoBaia. CKaxy
JUIIb TOJIbKO, 4YTO mepBas KomaHaa «Tiger Team» ITOJTHOCTBIO
MIPOBAJINJIACh, IIOTPAaTUB OBAa WIM TPU UYeEJOBEKO-TOAAa Ha MPOEKT,
KOTOPBIi TaK U He ObLT 3aKOHYEH.

CrycTst rod, wau aBa, ImpumepHo B 1982 romy, Oblaa IpeanpuHSTa
HOBas IONbITKA. Ee 1enbpio ObLa I0JHAsT M Bceobmast mepemenka SAC
Ha C, UNIX u HamieM 3aHOBO CIIPOEKTMPOBAHHOM OOOpPYIOBAHMU C
BIIEYAT/ISIIOIIE TIPOU3BOAUTENbHBIM IpoleccopoM 80286. Mbl Has3Ba/iu

HOBbBIIT KOMITIbIOTED «Deep Thought»&.

[Tpolu rofpl, IOTOM ellle HECKOJIbKO JIET, 3aTeM ellle HECKOJIbKO U
eme. Sl He 3HAW0, KOrga, HaKOHeIl, ObUIa pasBepHyTa IlepBas cUcTeMa
SAC Ha 6a3e UNIX; mosjaraim, UTO 3TO CAYYMJIOCH YKe IIOCTe MOEro
yxoga (B 1988 romy). Ha camoMm pgesne s BooOllle He yBepeH, UTO OHa
OblJIa XOTh KOTJAa-TO Pa3BepHYTA.

[Touemy Tak monro? IIpoCcTo MOTOMY, UTO KOMaHJe, 3aHMMaBIIENCs
CO3/laHMEM HOBOI CHUCTeMbl, ObIO C/JIOKHO YTHATbCS 3a OTPOMHOIA
KOMAaH[OM, aKTUBHO pa3BMUBaBlIel CTapyw cucrtemy. Bor auiib
HEKOTOpbIe U3 TPYAHOCTEN, C KOTOPBIMU OHU CTOJIKHY/IUCh.

EBpona

[TpumepHO B TO Xe Bpems, Korga cucrema SAC nepenucoiBasiach Ha C,
KOMITaHMSI Havaja paclimMpsTh Ipomaxu B EBpome. PyKoBOACTBO He
MOIJIO 3KOAaTb, IIOKAa 3aKOHYMUTCS TIepedejika IPOrpPaMMHOTO
obecrieueHus, mMo3ToMy B EBpome cTaiu pa3BepThIBATLCS CTapbie
cucTeMbl HA M365.

[Ipobiema B TOM, uTO TejnedOHHbIE CcUCTeMbl B EBpoIrie cuIbHO
oTandaauch OT TenedoHHbIX cucteM B CIIA. OpraHmusaius Tpyna
pabounx 1 CAyKaluX TakkKe CyIIeCTBEHHO OT/inyajnach. [loaTomy oavH
M3  HAOIMX  JIYYIIMX  [IPOTPaMMMCTOB  ObLI  OTIIpaB/JieH B
BenukoO6puTaHMiO O PYKOBOACTBA  TIPYIINION  OPUTAHCKUX



paspabOTUMKOB,  3aHMMAIOLIMXCS  ajalTanyeii  MMPOrpaMMHOTIO
obecrieuenust SAC nop, eBporieiickue TpeboBaHMS.

PasymMeeTcs, He INpeaIpUMHUMAIOCh HUKAKUX CEPbe3HBIX IOIBITOK
VHTEeTpUpPOBAaTh IPOM3BeJEHHbIe M3MEHEeHUSI C IIPOrpaMMHBIM
obecnneuenmem B CIIIA. DTta pabora Bejach 3aJ0JIr0 OO IOSBJIEHMUS
ceTeil, MO3BOJISIBIIMX IepeaaBaTh 00JibIIe 00beMbl KOIa Yepe3 OKeaH.
BpuTtaHckue pa3pabOTUMKM MPOCTO B3sUIM 3a OCHOBY Kom u3 CIIA u
VICITPABJISUIM €T0 O] CBOU HYKBI.

JTO, KOHEUHO, BbI3bIBAJIO TPYAHOCTU. OUIMOKM OOHAPYKUBAINCDH I10
00e CTOpPOHBI ATIAHTUKM, U UX TPeOOBAIOCh UCIIPAB/ISITh HA 00euXx Ke
ctopoHax. Ho Monynu 3HAUMTENIbHO M3MEHWINChb, II09TOMY OBIIO
TPYAHO OIIpenennTb, OymeT M wucipanieHue, cuaenanHoe B CIIIA,
paboraTh B BennmkoOpuTaHuu.

[Tocsie HECKOJNbBKMX JIET M3HYpSIOIed TOHKM M  TIOSIBJIEHUS
CKOPOCTHO auHMM, cBsg3aBueir opucbl B CIHIA u Benukobpuranmu,
OblIa IpenIIpUHSITA Cepbe3Hasl MOMbITKA MHTEIPMUPOBATD ABE CUCTEMDI,
riepeMeCcTUB BCe pasjinuus B HACTpPOiKu. U riepBasi, 1 BTOpasi, U TPEeTbs
TIOMBITKM IPOBAIMINCD. [IBe 6a3bl KOMIa, XOTSI ¥ OUEHb ITIOXOXKMeE, MMeJIU
CJIMIIKOM MHOTO OTJIMUMIA [IJIST YCIIEIIHOV peuHTerpamnum, ocCO6eHHO B
OBICTPO MEHSIOIIENCSI PIHOUYHOJ Cpefie TeX JIeT.

Meskmy TeM pa3paboTumky M3 KoMmaHabl «Tiger Team», MbITaBUINMECS
nepemnucatb Bce Ha C u UNIX, 3ameTmin, 4TO UM TakXke IPUXOIUTCS
VIMETD J1eJI0 C 3TOM ABOMCTBeHHOCThI0 EBpona/CIIA. 1 KOHeYHO, 3TO He
CII0COOCTBOBAJIO YCKOPEHMIO UX IBMKEHUS BIIEpe/.

B 3aknoueHme o SAC

s1 Mor 6bI MPOIOIKATH PACCKA3bIBATh MCTOPUM 00 3TOI CUCTEME, HO 3TO
HenpusaTHbIe [JII MeHS BOCIOMMHAHMS. JlOCTaTOYHO CKa3aTh, UTO
MHOTME U3 3TUX TOPbKMX YPOKOB B MO€Ji Kapbepe MporpaMMUcTa ObLIn
TIOJTyYeHbl B IIpOIecce IIOrPY>KeHUI B Y)KACHbBIM acceMOJIepHbIi KO
SAC.



A3bik C

ObopynoBanme Ha 6a3ze wMukpompoieccopa 8085, KkoTopoe MbI
UCIIONb30BaAu B mnpoekTe 4-Tel Micro, maso HaM OTHOCUTEIbHO
HeJOPOryl0 KOMITBIOTEPHYIO IIaTGOpMY, IIPUTOAHYIO IJISI peann3alyin
MHOTMX Pa3HbIX IIPOMBIIIJIEHHBIX TPOEeKTOB. MbI umenu 32 Koéait O3Y
n eme 32 Ko6ait I[13Y M upesBblYaifHO TMOKYI0 M MOIIHYIO CXEMY
yrpasnenust nepudepueit. Yero y Hac He ObLIO, TaK 3TO I'MOKOIO U
yooOoHOro s3pika IIporpamMmmupoBaHus. Ha accembiepe 8085 6b110
IIPOCTO HEMHTEPECHO IUCATh KO/I.

Kpome Toro, accembsiep, KOTOPbIM MbI I10JIb30Ba/IMCh, ObLT HAIIMCAH
HaIlMMM Ke Iporpammuctamu. OH paboTtan Ha Hammx IBM M365 u
MICII0/Ib30BaJI JIEHTOUHbIII HAKOMUTEIb Ha KapTPHUIKaX, OMMCAHHbBIA B
pasgene «Laser Trimy.

Tak CI0KMUIOCH, YTO HAII BeLYIIUI UHMCEHep-INeKMPOHWUK Yoemui
reHepaJibHOTO JMpeKTopa B HEOOXOAMMOCTM WMMETb HACMOosUuuLll
KoMIibloTep. Ha camom zesie OH He 3HaJI, 4YTO C HUM [e/1aTh, HO OH MeJ
6oJsb1IOE TTOUTUYecKoe BiausiHue. [ToaTomy mbl Kyniuiu PDP-11/60.

1, B TO BpeMsI CKPOMHBII IIPOTPpaMMMUCT, ObLI B BOCTOpre. SI mouto
3HaJI, YTO S XOUYy CHejiaTh C 3TUM KOMIIbIOTepoM. S pelimsi, 4TO 3TO
OoymeT Mos MalllMHa.

Korga mpuiiiy MHCTPYKUMM M PYKOBOJACTBA, 38 HECKOJIbKO MECSIIEB
IO TOro, Kak MpMuIllJIa caMa MallliMHa, s1 3a0paa ux TOMOI 1 OYKBaJbHO
nporyioTuia. K MoMeHTy, Korga OblI IOCTaBI€H KOMITBIOTED, SI JOBOJIbHO
rTyOOKO M3yumiI, KakK [OeiCTBYeT ammapaTHoe U IIPOrpaMMHOe
obecrieyeHme, HACTOJbKO IJIyDOKO, HACKOJIbKO 35TO BO3MOXHO B
OOMAITHUX YCIOBUSIX.

4l momorasn mucaTh 3aKa3 Ha IOCTAaBKYy. B 4aCTHOCTH, A yKa3aj, 4To
HOBBII1 KOMITBIOTED NOJ/KEH MMeTh AMCKOBBI HAKOIIMTeNb. $I pemn,
UTO MbI [OJ/DKHBI KYIIUTH ABAa OMCKOBBIX IIPUBOLA, B KOTOPbIE MOKHO
yCTaHABAMBATh CMEHHbIE€ TAKeThl IMCKOB €MKOCTbIO IO 25 Merabaiur

Kaxnblﬁ&.

[IaTpmecaT merabanT! ITOT 00beM Kasajicsa Heucdepraembim! S



TIOMHIO, KaK 10 HouaM S T'yJsUI II0 KopumopaM oduca, Iog00HO 371011
BengbMe bacTtuHme, u Bockiuuan: «IIarpoecsat meradaiT! Xa-xa-xa-xa-
Xa-Xa-Xa-xa-xa!»

PykoBomuTe/b  CJOYXObl — SKCIUTyaTalMy  3OaHUSI  OTTOPOINII
HEOOJIBIIYI0 KOMHATy, B KOTOPO/ MOIJIO IIOMECTUTHCS IIEeCTh
TepmuHaioB VT100. S ykpacun ee CTeHbl KapTUHaAMuU C
M300pakeHNsIMM ~ KocMoca. Hamm  mporpaMMMCTBI  MOTJIM  OBI
UCII0/Ib30BaTh 3TY KOMHATY /11 HallMCaHMs M KOMITWJISIIMM KOJia.

Korma mpuiia MaliMHa, S IIOTPATUJI HECKOJBKO [Hel Ha ee
YCTaHOBKY, MTOIK/II0UEHYEe TepMMHAJIOB i IIPOBEPKY
paboTOCIOCOOHOCTH BCEX €€ KOMIIOHEHTOB. DTOT TPy ObLI B PaJlOCTbh.

MbI 3aKynuIM CTaHAApTHbie accemb6iepbl mis 8085 B KOMITAaHUMU
Boston Systems Office u nepenucanu kop 4-Tel Micro ¢ ucro/sib30BaHuEM
HOBOTO CMHTakKcuca. Mbl OOCTPOMINU CUCTEMY KpPOCC-KOMITUISILIVN,
IMO3BOJISIBITYI0 HAM BBITPY>KaTh CKOMITMJIMPOBAHHBIM ABOMYHBIN KO, U3
PDP-11 B HamM BbIUMCIUTEIbHbIE KOMILIEKChI Ha 6asze 8085 m B
nporpammaTtopsl I13Y. Y nnaH yoancss — Bce paboTao Kak yachl.

C

Ho y Hac ocraBasach elle mpobjaema B Buae s13bIka accemosiepa 8085,
KOTOPBI MbI IIPOAO/IKAINM MCIOIb30BaTh. DTO OBUIO JIOKKOW HErTs B
6ouke Mema. Sl yKe bl TIPO  <«HOBBIN» SI3BIK, IIMPOKO
ucnonb3oBaBuuiicas B Bell Labs. Ouu Ha3Bamu ero «C». IlosTomy s

Kkyniun kaury The C Programming Language& Kepuurana u Putun. Kak
u pykoBoactea njsg PDP-11, HecKonbKMMM MecCsSLlaMM paHbllle, S
Npo210MuJi 3Ty KHUTY.

S 6bIT MOpaykeH IPOCTOTONM M 3JIeTAHTHOCTbIO 3TOro s3bika. OH
00J1aal MOIITHOCTBIO SI3bIKa accembsiepa, HO OTKPbIBAJ AOCTYII K 3TOI
MOIIIHOCTH, IIpedoCTaB/isise Oojee ymoOHbI CUMHTaKcuc. I ObLT B
BOCTOpre.

S kynun Komnumsitop C B KoMmmtauumu Whitesmiths 1 3anmyCTuI ero Ha
PDP-11. OH mpous3BOIMJ KOJ Ha s3bIke accembiepa, CUHTAKCUC



KOTOpOro ObLI coBMecTMM c Kommuasitopom 8085 ot Boston Systems
Office. To ecTb y HaC NOSIBUIACh BO3MOXXHOCTD IKUCaTh mporpaMmbl Ha C
n71st 8085! MbI ObL/IM TOTOBBI K pabore.

Temepp ocTaBajach eOMHCTBEHHAsT MpobsemMa — YOeaIuTh
IIPOrpaMMMUCTOB, IMUINYIIMX Ha accembyepe, UTO OHU JOJIKHBI II€PeTU
Ha C. Ho 3Ty KOoLIMapHy10 MCTOPUIO 51 PaCCKaXKy B APYroi pas...

BOSS

Hama miatdopma Ha mnpoieccope 8085 He umena omnepanyoHHONM
cucteMbl. Moit onbIT paboThl ¢ cucTemoii MPS Ha D9BM M365 1 3HaHue
IIPOCTEeMIINX MeXaHM3MOB TIipepbiBaHuii B IBM  System 7
MO/ICKa3bIBa/IM, UTO HAM HYKeH IIPOCTOi mucrneTtdep 3agad st 8085.
[TosTtomy s 3agyman Hanucatb BOSS: Basic Operating System and

Scheduler (6a3oBast onepaloHHasI CUCTeMa C HJI&HI/II)OBH_U/IKOM)S—S.

3uaunTenbHasgs 4vactb BOSS Obira Hammcana Ha C. OHa Moria
KOHKYPEHTHO BBIIIOJIHITh HECKOJIbKO 3a4au. MHOT03aJauHOCTh He Oblyia
BBITECHSIIOIEN — IepeK/IIoueHue IMPoUCX0aua0 He MO IpepbiBaHMsIM, a
TaK >Xe, Kak B cucreme MPS png M365, ¢ IOMOIIbIO IIPOCTOTO
MexaHu3ma ompoca. Onpoc ODpoUCXOOua BCSIKMUI pa3, KOrma 3agava
6JIOKMPOBAIACh B OKMIAHMUM COOBITHSI.

BbI30B, OJIOKMPYIOIIMII 3a1a4y, Bbirisiaen B BOSS Tak:
block(eventCheckFunction);

DTOT BbBI3OB IIPMOCTAHABAMBAJ TEKYIIYI0 3ajauy, I[TOMeIal
eventCheckFunction B clmcoOK orpoca u CBSI3bIBaJI €e C TOJbKO UTO
3a0JIOKMPOBAHHOM 3amadeil. 3aTeM BBIINOJHSUICS LMK OIIpoca, B
KOTOPOM TIIOC/eJ0BaTeIbHO BbI3bIBAIMCH (PYHKIMM M3 CIIMCKA, ITOKa
ogHa W3 HMUX He Bo3Bpamaja true. 3areM BO300HOBIISIIOCH
BBITIOJIHEHME 3a/1auM, CBSI3aHHO C 3TO (DyHKIIMEIA.

To ecThb, KaK S TOBOPWMJI BBIIIE, 3TO OB ITPOCTOV HEBBITECHSIOMINIA
oycmneTyep 3aaad.



JTO IIporpaMMHOe obecreueHyue CTajJ0 OCHOBOW IJiS OOJIBIIOIO
KOJIMYECTBA MPOEKTOB, Pa3pabaThIBaBIIMXCS B CJIEAYIOIIVE HECKOJIbKO
net. Ho omaum 13 nepsbix 661 pCCU.

pCCU

Konerr 1970-x — Havano 1980-x romoB ObLIO HTYMHBIM BpeMEHEM IJIs
TesieOHHBIX KOMITaHMIit. OmHOM U3 IIPUUMH BOJIHEHMI cTajia udpoBas
PEeBOIOLIVSL.

B mpenpiayieM BeKe KOMMYTALMOHHbBIN y3ea U TeaedoH KaueHTa
CBSI3bIBAJIa I1apa MEOHBIX IIPOBOMOB. JTU IIPOBOJA CBSI3BIBAJINCH B
Kabesu, obpasyiolye pa3BeTBJIEHHYIO CeTh 110 BCeil cTpaHe. MiHorma ux
TIOABEIIMBAIN Ha CTOJIOAX, MHOTAA IIPOKIAAbIBA/IM IO, 3€MJIEA.

Menb — poporoit Mertanna, U Tejed@OHHble KOMIIAHUM BjaJeu
TOHHaMM, OYKBaJbHO TOHHAMM 35TOr0 MeTa//la B BuAe IIPOBOIOB,
OIyTHIBAIOIIMX CTpaHy. KamnmurajoBaoxkeHMs] ObLIM OrPOMHBIMIA.
BOJbIIIYI0 YacTh 3TUX KaIMUTAJOBIOKEHU MOKHO ObLIO CIKOHOMMTD
nepegayveil TeieOHHBIX Pa3rOBOPOB 4Yepe3 LMQPOBbIe COeAVHEHMS.
OpnHa mapa MeIHbBIX ITPOBOIOB MOTJ/Ia ObI IIEPEHOCUTH COTHM OMAIOTOB B
un@poBoii popme.

B otBeT TenedoHHble KOMMOAHUM TPUCTYIIMIM K 3aMeHe CTaporo
AQHAJIOTOBOI0 KOMMYTAIIMOHHOTO O0OOpYIOBaHMUSI  COBPEMEHHBIMU
LM QPOBBIMUY KOMMYTaTOPaMIU.

Ham nponaykt 4-Tel TecTupoBan MemHble MpoOBOAA, HO He MOT
TeCTUPOBaTh LM(pPOBbie coeauHeHMs. B 1udpoBoii cpele Bce elie
MCIIO/Ib30BaJICh MeIHbIe ITPOBO/Ia, HO OHM ObLIM HAMHOI'O KOpoue, YeM
paHbllle, U COCpPeJOTOYEeHbl B OCHOBHOM pSIIOM C TejedpoHaAMMU
KIMeHTOB. CurHaa ot TejqedOHHON CTaHLIMU IepeaaBascs B LiMbpoBoit
dopMe OO  MeCTHOro  pacnpeleJuTebHOTO  MYHKTA, rae
MpeoOpa3oBbIBAJICSI 0OPAaTHO B aHAJIOTOBYI0 (OPMY M ITOCTaBJSIICS OO
K/IMEeHTa II0 OOBIYHOJ I1ape MeOHbBIX IPOBOMOB. JTO O3HAUYa/JIO, UTO
Hallla u3Mepsmolas amnmnaparypa [OO/DKHAa HaXOOUTbLCS TaM, TIe
HAUMHAIOTCS MeOHble IPOBOJA, HO YCTPOMCTBO COeAMHEHUS C HUM



OO/DKHO OBLIO OCTaBaTbCs B TenedoHHOM cTaHLuu. [Ipobaema B TOM,
yro Bce Hamu KkKomibioTepbl COLT o0beguHSIIM  YCTPOICTBO
coedVHEHMSI M amIapaTypy uaMepeHus B O4HOM Kopmyce. (Mbl MOrin
ObI COKOHOMMUTDH IIeJI0€ COCTOSIHME, Yy3HaB 00 D3TOil OYeBUIHOI
apPXUTEKTYPHO rpaHulie Ha HECKOJILKO JIET paHblile!)

B pesyabTaTe Mbl 3agyMaii IIPOAYKT C HOBOM apXUTEKTYpOI:
CCU/CMU (COLT control unit/COLT measurement unit — Momysb
yrpasienusi COLT/monynb msmepenuss COLT). Ilo 3amymke mMony/ib
CCU po/skeH HaxoguMThCsI B TejaeOHHONM CTaHIMMU U 0OecIieuuBaTh
BbIOOp Tene(OHHBIX JMHUI IS TecTupoBauus. Momyns CMU moskeH
HaXOOUTbCS B MECTHBIX paclipele/iMTe/IbHbIX IMYHKTaX U U3MePSATh
ypOBeHb CUTHaJ/Ia B MeQHbIX MPOBOAAX, UAYIIMUX K Teae(dOHY KIMeHTa.

[Ipobmema cocTosyia B TOM, 4YTO Ha Kaxkablii Momyiab CCU
npuxoaunaocb MHoro mopyiaeii CMU. MHdopmaiiusgs o TOM, Kakoit
Moayab CMU wucrmonb3oBaTh [JisI KaKIOTro Tenae)OHHOTO HoOMepa,
comepskajach B camom LippoBom kommyTaTope. To ectb momyiab CCU
OO/KEH ObLT OMPOCUTDH LIMQPPOBOI KOMMYTATOpP, UTOObI OMpPeIeInTbh, C
KaKM MOJZYJIEM OH JOJDKEH B3aMO/IeiiCTBOBATb.

Mbl 1oobGemanu Teae(OHHBIM KOMIIAHMSIM, UTO CO3OAONM 3Ty
HOBYIO apXMUTEKTypy K MOMEHTY KX Iepexoma. Mbl 3HaaM, 4TO 3TO
3al/iMeT MecCsIbl, €eCcJM He TOAbl, II03TOMY UYYBCTBOBAJIM CeOSsI
packoBaHHO. Mbl TaKke 3HaIM, UTO [MJisi pPas3spabOTKM HOBOTO
IporpaMMHoO-anmnapatHoro  Kommiekca CCU/CMU  morpebyeTcs
HECKOJIbKO YeJIOBEKO-JIeT.

JloBywika nnaHMpoBaHus

C TeyeHMeM BpeMeHM Yy HAC TIIOCTOSIHHO BCIUIBIBAJIM KaKue-TO
HEOTJIOXKHbIE BOIPOCHI, IJISI PelleHNsT KOTOPhIX Mbl ObLIM BBIHYXKIEHbI
OTKJIanbIBaTh pas3paboTky apxuTekTypbl CCU/CMU. MbI ObLIM YBEPEHDI
B CBOeM pellleHlM, MOTOMY UTO TejieOHHbIe KOMIAHUM TOXe BCe
BpeMsl  OTKJIaAbIBajauM  pa3paboTKy LM@PPOBBIX KOMMYTATOPOB.
3arnsapiBasi B uX rpaduku, Mbl ObUIM YBEPEHBI, UTO Y HAC elle Macca
BpeMEeHM, IT03TOMY MbI IIOCTOSIHHO OTKJIaAbIBAJIM HAITy pa3pabOoTKYy.



Ho Hactan geHb, KOIJa MOJ HauyaJbHMK BbI3BAJ MeHS K cebe B
KaOuHeT U ckasan: «O0uH u3 Hawux KJaueHmos paseepmoiéaem uupposoli
Kommymamop 8 ciedyouiem mecaue. K momy epemeru y Hac 0oyixeH Obims
pabouuti komnaexc CCU/CMUp.

S 6b1 B yokace! Kak 3a Mecsi BBIIIOJHUTL pabOThI, TpeOyoIIue
OJHOTO 4ej0BeKo-roga? Ho y moero HavyajabHMKA ObLI IIJIAH...

Ha camom [mene HamM He HYy)XHA ObLla IIOJIHAs apXUTEKTypa
CCU/CMU. TenedboHHass KoOMMOaHMsI, yCTaHaBAMBAWIIasl LMQPPOBOIi
KOMMYTATOp, ObljIa MaJieHbKO. Y HMUX Obl/Ia TOJIBKO OfHA Tejie)OHHAS
CTaHIIMSI U BCErO JBA MECTHBIX paclipefienTe/IbHbIX ITYHKTa. BaskHO
OTMETUTb, UTO <«MECTHbIe» paclipeleNnTe/ibHble MYHKTbl ObUIM He
COBCEM MeCTHbIMM. DAKTUYECKM OHM SIBJIISIUNCH CTApbIMU TOOPBIMU
AQHAJIOTOBBIMM KOMMYTAaTOpaMM, K KOTOPbIM ObLIO ITOJK/IIOYEHO
HECKOJbKO COTeH KAMeHTOB. K Tomy ke 3TM KOMMYTaTOpPbI
MIpUMHAJIeXaJI K TUITY, KOTOPBI YCIEIIHO MOXHO TeCTUPOBAaTh
koMmibioTepamyu COLT. Ho camoe 3ameuaTesbHOe, UTO Tejie(pOHHbIE
HOMepa KJIMEHTOB BK/IIOUA/JIM BCIO MHGpOpPMAINIO, HEOOXOOMMYIO IS
orpesiesieHMs] paclpenennTe/JbHOr0 MyHKTa. Ecium Homep TenedoHa
BKIIOUa/I Iudpy 5, 6 win 7 B onpeneaeHHONM MO3ULIMM, 9TO 03HAYAJO,
YTO OH IIOAK/IIOUEH K paclipeleauTe/lbHOMY NHYHKTY 1; MHaue — K
pacripefeanTebHOMY ITyHKTY 2.

MTaK, Kak 00bSICHMJI MHE MOJ HauaJIbHUK, HAM B I€/iCTBUTEIbHOCTU
Hy)kHa He T1osHaa apxutekrtypa CCU/CMU, a TOJBKO IIPOCTOM
KOMIIbIOTEp B TejaedOHHON CTaHLMM, CBSI3aHHBII MOAEMHbIMU
JUHUSIMM C [OBYMS CTaHOApPTHbIMM  KomnbioTepamu COLT B
pacrnpenenuTenbHbIX MyHKTaX. KommbioTep SAC Mor 6bI CBSI3bIBAThCS C
HAIIM KOMITbIOTEPOM B Tejie(pOHHOI CTaHIIMMK, a TOT, B CBOIO OUepeib,
MOT ObI JeKOAMpPOBaTh Teae(OHHbIII HOMEpP M IOCHIIATh KOMAaHIbl Ha
BBITIOJIHEHMe TecTupoBaHus B KomiIbioTep COLT, Haxomsgmmiicsi B
COOTBETCTBYIOIEM paclipefenTeIbHOM ITyHKTe.

Tak poguinace cucrema pCCU.

JTOo ObLJ MepBbIii MPOAYKT, HaMMcaHHbIi Ha C U MUCIOIb3YIOIINIA
BOSS, pasBepHyTbhIli y KiaMeHTa. Ha paspaboTKy MHe ITOHAI00MJIOCH



YTO-TO OKOJI0O HeJenau. ITa WUCTOpUS HUYEM He BbIIeNsIeTCs C
ApPXUTEKTYPHOII TOUKM 3peHMus, HO OHa CIOYKUT XOPOIIUM
TIpeaCcI0OBMEM 1151 C/IeAYIOIIEero MMPoeKTa.

DLU/DRU

B Hauane 1980-x romoB B uumc/ie HalIMX KIMEHTOB ObLIa TejaedOHHAS
komnaHust u3 Texaca. OHa oOCTyKMBaa OOHIMPHYIO reorpapuuecKkyro
obmactp. O6macTh ObLIA HACTOJABKO OOMBIION, YTO IJIsI ee
00C/Ty>)KMBaHMSI TpeOOBaJOCh HECKOJIbKO CEpPBUCHBIX ILEHTPOB C
peMOHTHMKaMM. B 3Tux I1eHTpax HaXOOWINUCh JIIOAM, KOTOPBIM
Tpeb0BaINCh TEPMIMHAIIBI, CBI3aHHbIE C HAIIMM KoMIlbloTepom SAC.

Bo3MOKHO, Bbl MOAYMa/M, UTO 3TO [Jaxke He IIpobjieMa, HO
BCIIOMHUTE, 4YTO MCTOpMS mnpoucxoamnaa B Hadase 1980-x romos.
VioaneHHble TepMUHA/Ibl ObLIM peOKMM sIBJeHMeM. XyKe TOro,
obopynoBanme SAC 1pexnmnosiarajgo  pasMelleHMe TepMMHAJIOB
rmobym3octu. Hamm TepmuHaabl GakTUUecKy ITOOK/IIOUAIMCh K Hallein
COOCTBEHHOJ BbICOKOCKOPOCTHOI ITOC/IeIOBATE/IbHO IITIHE.

VY Hac MMeaach BO3MOKHOCTD MOIK/ITIOUNTD yIaJIeHHbIE TePMMUHAIIbI
TOJIBKO 4Yepe3 MOAeMbl, KOTOpble B Hauvaje 1980-x romoB MOIJIMU
nepefaBaTh JaHHbIE CO CKOPOCThIO He 6osee 300 6UT B cekyHay. Hain
KJIMEHTBI OBV HeJIOBOJIbHBI TAKOM HU3KOI CKOPOCTHIO.

B TO BpeMsl yXe CyIleCTBOBaIM BbICOKOCKOPOCTHbIE MOIEMbI, HO
OHU CTOMJIU OUYE€Hb AOPOTO U UM TPebOBAIOCh «YCJIOBHO» MOCTOSIHHOE
coeguHeHue. KauecTBO  KOMMYTUPYEMBbIX  COeIMHEHWUIt  ObLIO
orpee/leHHO HeJJOCTaTOUYHO BBICOKVM.

Harm KineHTbI TpeOOBa/IM HailTH pelieHnue. Hammm oTBeTOM cTajia
cuctema DLU/DRU.

Ao66pesnarypa DLU/DRU pacmmdpoBbiBasiach Kak «Display Local
Unit» (JTokajsbHOE YCTPOiCTBO oTobpaxkeHus) u «Display Remote Unit»
(ymajseHHOe YCTPoiCTBO oToOpakeHus). YcrpoiictBo DLU — 3T1O0
KOMIIbIOTEpHAs ILIaTa, BKIO4YaeMas B maccu SAC m urparwinasi posb
IUIaThl  AuclieTyepa  TepMuHasia. Ho  BMecTo  ympaBiieHUS



I10C/IeJOBATE/IbHOM IIMHOM, COeOUHSIOIIel JIOKaJbHble TepMMUHAaJIbI,
3TO YCTPOWCTBO MPUHUMAIO IMOTOK CMMBOJIOB U MYJIbTUIIEKCUPOBAIO
ero 4epe3 eOMHCTBEHHOE MOIEeMHOe COedVHeHVe C MPOMyCKHOM
CIIoco6HOCTHIO 9600 6UT/C.

YcrpoiictBo DRU  pasmemasioch yaajleHHO, y KiaueHTta. OHO
MOAKIIYAJIOCh K [APYyroMy KOHIY MOJE€MHOr0 COeguHEeHUsI C
IIPOMYCKHO¥ CIT0coOHOCThIO 9600 6UT/C 1 BKIIOUAIO 060pyIOBaHME IS
yIIpaBJIeHUs TepMUHAIAMM, OAK/IIOUEeHHbIMM K pa3spaboTaHHO HaMMU
rnocjaenoBaTe/ibHOi 1muHe. OHO JIeMyJIbTUILIEKCUPOBAJIIO CUMBOJIbI,
IIpMHMMaeMble U3 MOJeMa, M IepeaaBajio0 UMX COOTBETCTBYIOIIUM
JIOKQJIbHBIM T€PMMHAJIaM.

Ctpa"nHo, mnpaBma? Ham mnpumnuioch paspabaTbiBaThb pelleHue,
HACTOJbKO OOBIIEHHOEe B HaIlM JTHM, UYTO O HEM HUKTO He
3agymbiBaeTcs. Ho Torza...

Ham npuiioch gaske mpuUayMaTh CBO IIPOTOKOJI CBSI3U, IIOTOMY UTO
TOIAa CTaHJApTHbIE IIPOTOKOJIbI He ObLIM OOILIedOCTYIIHbI B BUIE
MCXOOHBIX KOMOB. PaKTMUeCKM BCe MIPOMUCXOAMIO 3a70Jr0 A0 TOTO, KaK
Y Hac MOSIBMJIOCH MOAK/II0UeHMe K IHTepHeTy.

ApxutekTtypa

Cucrema wuMelia OuYeHb IIPOCTYIO aApXUTEKTYpPy, HO B Heil ObLIU
HEKOTOpble MHTepecHble OCOOEHHOCTM, KOTOpble S XOTeJ Obl
IIOOUEePKHYTh. Bo-niepBhIX, 06a yCTPOICTBA ObLIM CKOHCTPYMPOBAHBI Ha
Haireii TexHosoruu 8085, mporpaMmMHoOe obecrieueHue 1Jisi 060MX ObIIO
HanucaHo Ha C u ucrnonb3oBasio BOSS. Ho Ha 3TOM MX CXOZCTBO
3aKaHYMBAeTCS.

Han mpoexktom paboranu ABa uenoBeKa. S, KaK PyKOBOOUTE]Ib
npoekTa, 1 Maiik KapeB (Mike Carew), moit 6au3kuii apyr. S B3si1 Ha
cebs1 mpoeKkTupoBaHme u paszpaborky DLU, a Maiik — DRU.

Apxutexktypa DLU OCHOBBIBajIaCb Ha MOeIM TOTOKA JaHHBIX.
Kakgast 3agava BbBIIIOJHSIIA HEOOJIBIIYI0 Y3KOCIIEUMaJIM3MPOBAHHYIO
paboTy U TmepedaBajia CBOM pe3yabTaThbl CAeOylolleii 3amade B



KOHBeliepe, UCIOJIb3ys odyepenb. IIpemcraBbTe MO[e/ib KOHBEEPOB U
dunbTpoB B UNIX. ApxuTeKkTypa MOJYUMIaCh CIOXKHONM. J10OaBISITh
oaHHble B Ouepedb MOIJVIa OJHA 337aya, a U3BJIeKaTb UX U3 Hee —
HECKOJIbKO.

[IpencTtaBbTe COOPOUHYIO JAMHMIO. Ha KaskgomM ydYacTKe TaKoii
COOpPOYHOJ  JIMHMM  BBITIOJIHSIETCS ~ €OMHCTBEHHAasl, rpocTas,
y3KOCIenuaan3upoBanHas orepanus. [locie BBITIOJHEHUS Omepauuu
Ha OJHOM YyYyaCTKe TMPOAYKT IiepeMellaeTcs 110 KOHBelepy K
crenyionieMy. MHorga c60opouyHasi JMHUST MOXET pa3BETB/SITbCS Ha
HEeCKOJIbKO JIMHUI. THOTJa HeCKOJIbKO JIMHUI MOTYT CIUBATbhCSI B OOHY
nuHMio. TakoBa 6b11a apxuTeKTypa ycrpoiictsa DLU.

Ycrpoiicteo DRU, cosmaHHoe MaiikoM, ObBUIO OCHOBAaHO Ha
COBepIleHHOo Apyroi cxeMe. OH co3paa IO OAHOM 3aJaye Ha KasKIOblil
TepMMHAI ¥ TIPOCTO BBIMNOJHSUI B He BCIO paboTy, MMEIIIYI0
OTHOIIIEHMEe K [aHHOMY TepMMHany. Hukakmx odepemeri. Hukakux
IIOTOKOB JaHHBIX. IIPpOCTO HECKOJIbKO OOJBIINX M OJMHAKOBBIX 3a1ady,
Ka>K[1asl 13 KOTOPBIX YIIPaBJISIET CBOMM T€PMIHAIOM.

JTO IIOJIHASI MPOTUBOIMIOJOXKHOCTh COOPOUYHON JMMHUM. B maHHOM
cIydyae MOXHO IIPOBECTM AaHaJOTMI0 C HEeCKOJbKMMM OMNbITHBIMU
cOOpIIMKAMM, KaKIbIi 13 KOTOPBIX COOMPAET CBO MPOIYKT IE€/TMKOM.

B To Bpems 51 gymal, YTO MOSI apXUTeKTypa Jjyuiie. Maiik, KOHeUHO,
oyMasi, UTO ero apxXmuTeKTypa jyuiie. Y Hac ObUIO MHOTO MHTEpPECHBIX
OUCKyCcCUit Ha 3Ty Temy. Ho, Tak wmwim mHave, Mbl 006a HEIUIOXO
nopabotanu. I MHe ocTaBajioCh JMIIb YSICHUTb, YTO ITPOTpaMMHbIE
ApXUTEKTYpPbl MOIYT OBITb COBEpIIEHHO pa3HbIMM, HO OJMHAKOBO
3 PeKTUBHBIMU.

VRS

Ha mpoTsokennn 1980-x romoB IOSIBJISINCH Bce 6osiee U 60jiee HOBbIE
TexHoJioruu. OOHOM U3 TaKUX TEXHOJIOIMI1 OBIJIO 2010C080€ YIIpaBIeHMe
KOMITBIOTEPOM.

OnmHoit u3 ¢yHKUMI cuctembl 4-Tel ObLIO OKasaHue TITOMOIIN



PEMOHTHMKY B IIOMCKe MecTa MNoBpexaeHus kabens. IIpouemypa
BBITJISIAe/Ia TaK:

e TecTupoBIIMK, paboTalouuii Ha TeedOHHONM CTAaHIUM, C TIOMOIIbIO
Hallleii CuUCTeMbl OIpefensyl pacCTosiHuMe B QyTax OO TOUYKHU
IOBPEXIEHMUS C TOYHOCTbIO OKOJO 20%. 3aTreM OH Hampassil
PEMOHTHMKA K TOUKE TOCTYIIa, O/IMsKaiiIiein K MOBPesKIeHNIO.

e PeMOHTHMK, IIpUOBIB HA MECTO, BbI3BIBAJ TECTUPOBIIMKA U ITPOCIUI
HayaTh IPOLIECC OIpeneaeHus] MecTta HoBpexkaeHus. TecTUPOBIIMK
3aITyCKa/I IIPOLeaypy IMOMCKa HeUCIpaBHOCTU B cucteme 4-Tel.
CucreMa M3Mepsiia JIEKTPUUECKIME XapaKTePUCTUKIM TOBPEXKIEeHHOI
JMHUYM U BBIBOAMIA HAa SKpaH COOOIeHMS, ONMChIBAIOIIVE NeiiCTBYS,
KOTOpBbIe TpeOboBajoCh BBIINOJHUTH OAjibllle, TaKuMe KaK BCKPBITh
KabeJIb MM 3aKOPOTUTD KabesIb.

e TecTMpOBIIMK COOOIAA PEMOHTHMKY, KaKue OIlepaluy TpedyeTcs
BBIIIOJIHUTh, & PEMOHTHMK COOOIIA/I, KOIAa Ta MM MHAs omepainys
ObL1a BBITTOTHEHA. ITocjie 9TOro TeCTUPOBILIMK COOOIIA CUCTEME, UTO
3aTpebOBaHHAg omepanysl BBIIIOJHEHA, M OHAa BO30OHOBIILIA
TeCTUPOBaHUeE.

e Ilocme [BYX-Tpex oIepaluii CUCTeMa pPacCUUThIBAJa HOBOE
paccTosiHMe [0 MNoBpexkgeHus. Ilocjie 3TOro pPeMOHTHMK MOT
1epeexaTh B yKa3aHHOE MeCTO U IIPOLIeCC IOBTOPSIICS BHOB.

[IpencTaBbTe, HACKOJBKO IIPOINe ObLIO ObI, eciiM ObI PeMOHTHUK,
TOJHSBIINMCH HA CTOJ0 MJIM OIOPY, MOT ObI CaM YIIPaBJISITh CUCTEMOIA.
IMeHHO 3Ty BO3MOXXHOCTb AAJXi HAM HOBbI€ T'OJIOCOBbIE TEXHOJIOTMIA.
PeMOHTHMK MOT ObI BbI3BAaTh CUCTEMY HEIIOCPEICTBEHHO, YITPABJISITh €10
C ITOMOIIIbI0 TOHAJILHOTO HabOpa M IMPOC/AYIIMBATHL OTBETHI, UMTaeMble
MIPUSTHBIM I'OJIOCOM.

Ha3zBaHue



KoMmaHusi mpoBesia HeOOJIbIION KOHKYPC II0 BbIOOPY Ha3BaHUS IJIS
HOBOI1 cyucTteMbl. OJHMM M3 CaMbIX HEOOBIUHBIX ITPEIJIOKEHMI ObLIO
umsi SAM CARP. Ono pacmnudponsiBaioch Kak «Still Another
Manifestation of Capitalist Avarice Repressing the Proletariat» (eie
OOHO TMpOsIBJIeHMEe KalUTAIUCTUIECKO aJdYHOCTM, MOAaBJISIOIIei
npojietTapuart). Pazymeercs:, 3To Ha3BaHMe He ObIJIO BRIOPAHO.

Eumle opgHo Ha3BaHue — Teradyne Interactive Test System
(MHTepaKTUBHas TecT-cucTeMma Tradyne) — Toxke He ObLJIO BbIOpAHO.

Taxke He ObUIO BbIOpaHO HasBaHMe Service Area Test Access
Network (ceThb TOCTyMa K TECT-CUCTEME 30HbI OOCTY>KMBAHMS).

[To6enmno HaszBaHue VRS: Voice Response System (cuctema c
T'0JIOCOBBIM OTBETOM).

ApxutekTtypa

MHe He [OBeJIOCh paboTaTh HaJ 3TOI CUCTEMOI, HO S ObUI B Kypce
npoucxonsiero. Vcropuioo, KOTOPYyI0 s COOMPAIOCh pPacCKa3aThb, BbI
y3HaeTe M3 BTOPbIX PYK, HO 3TO He ITOBJMSIJIO Ha ee PaBIAUBOCTb.

JTo OB mepuoj 3idopuM, CBI3aHHON C MMKPOKOMITBIOTEPAMH,
ornepauoHHbiMM cucremamyu UNIX, C u 6asamm maHHbix SQL. MbI
OBUIV ITOJTHBI PEIIMMOCTH VCIIOIb30BaTh BCE 3TO.

3 MHOecTBa 60a3 maHHbIXx Mbl BbiOpamu UNIFY — cucremy
yrpaBjieHnst 6asamy gaHHbIX A5t UNIX, uTo 06110 MIeanbHO AJ1s1 HaC.

basa manHbix UNIFY nomnmepskuBajia TakKKe HOBYIO TEXHOJIOTMIO C
Ha3BaHuem Embedded SQL, 1103BOJISIBIIYI0 BHeApSITh KoMaHIbl SQL B
BU/JIe CTPOK IIPSIMO B KOJI, Ha si3bIKe C. UTO MbI M He MPEMUHYJIN COEIaTb,
Ipu4YeM MOBCIOAY.

S uMe0 B BUAY, 3TO ObUIO TaK HEOOBIYHO — MMETb BO3MOXKHOCTD
romecTuThb Koa SQL mmpsiMo B MpOrpaMMHBII KO/, B JII000e MecTo, Kya
3axoTute. M Kyma mbl 3axorenu? Jla noscoony! B pesynbrate ko SQL
0Ka3aJICsl pa3Ma3aH POBHBIM CJIOEM I10 BCEMY ITPOTPaMMHOMY KOJTY.

B Te Bpemena SQL elne He ObUI COMMIHBIM CTaHZapToM. KaskmbIii
IIPOM3BOIUTEb H00aBsga B I3bIK SQL Kakme-TO CBOM OCOOEHHOCTH.



[TosTomy HecTtaHmapTHbIN Kon SQL u HecTaHOapTHbie BbI3OBbI UNIFY
API MOXHO 6BIIO YBUAETH IIOBCIOY B IIPOrPaMMHOM KOJIe.

Ho Bce pabotano 3ameuarenbHo! CucTeMa OKasajach YCIEITHOIA.
PeMOHTHMKM II0JIb30BaIMCh €10, U Tejie()OHHbIe KOMIIAHUM ITOJII00UIIN
ee. JKu3Hb yb10aaach HaM.

3areM rnognepskka nmpoaykra UNIFY ripekpaTuiiach.

Ori-e!

[ToaToMy MbI pelmIn HepekIunuTbcs Ha SyBase. Minu 3To Oblia
Ingress? {4 He momH0O. Ho BakHO He 3TO, a TO, YTO HAM IPUILIOCH
oTbICKaTh B Kome Ha C Bech KoA, SOL 1 BbI30BbI HeCcTaHIapTHOTO API 1

3aMEHUTh MX AHAJOTMYHBIM KOJOM, B3aMMOJENCTBYIOIIMM C HOBOI
06a30i1 JaHHBIX.

Yepes Tpu Mecsiia Mbl IIPeKpaTuUIN O6eCIIOfHbIe IOMbITKM. MbI He
MOT/IM 3aCTaBUTh CUCTEMY paboTaTh C HOBOW 0a30if JaHHBIX. MbI
OKa3a/JMch HacToJbKO npuBsizaHHbIMM K UNIFY, uTO He ObIJI0 HMKAKOM
HaZeKIbl PECTPYKTYpUPOBATh KO C Oojee MIM MeHee pasyMHbIMU
U3OepPKKaAMMU.

B  pesyabraTe MBI  HAHSJIM  CTOPOHHUX  CIELUMAIUCTOB,
nognepkuBaBuinx UNIFY mjasg Hac, 3aK/JIOUMB C HUMMM KOHTPAKT Ha
TeXHMUUYeCcKoe 00c/IykMBaHMe. VMl KOHeUHO, C KasKIbIM I'OZOM 3aTpaThl Ha
00CITy>KMBaHME POCIIN.

B 3aknoueHue o VRS

TakuM cIroco6oM g y3HaJ, UTO 6asbl JAaHHBIX — 3TO J€Tajlb, KOTOPYIO
clegyeT M30JMPOBATh OT OOINeil OM3Hec-1eIM CUCTEMBI. DTO TaKKe
OJIHA U3 IMPUYMH, TIOYEMY MHE He HPaBUTCS 3aBUCUMOCTb OT CTOPOHHMX
CUCTEM.

DNEeKTPOHHbINA CeKpeTapb

B 1983 ropy Hailla KOMIIaHMS OKa3ajaCh Ha CTbIKE KOMIIbIOTEPHLIX,
TEJIEKOMMYHMKAIIMOHHBIX M TOJIOCOBBIX CuUCTeM. Halll reHepanbHbIN



OUPEKTOP CUMTa, UTO TaKoe II0JIOKeHMe MOXKeT CII0COOCTBOBATh
paspaboTKe HOBBIX MPOAYKTOB. OH IOPYYMI KOMaHIe U3 TPeX YeJI0BEK
(BK/IIOUass MeHsI) NpUAyMaTh, CIIPOEKTUPOBATh M peajiM30BaTh HOBBIA
MIPOAYKT /IS KOMITAaHUMA.

Ham He moTpeboOBajioch MHOTO BpeMeHM, UTOObI IPUITU K uaee
co3maHus anekTpoHHoOro cexkperaps (Electronic Receptionist; ER). CyTb
6buta mpocta. Korga BBl 3BOHMIM B KOMIIAHMIO, 3JE€KTPOHHBIN
cekpetapb (ER) nmomumuman TpyoOKy M CIIpaliMBajl, C KeM ObI Bbl XOTeJIU
IOTOBOPUTH. Bbl MOTJIM OTBETUTh Ha BOIIPOC, HaXMMasi KHOIMKM Ha
TesiepoHe B pekMMe TOHAJIbHOTO Habopa, M TaKMM CII0COO0OM COOOIINTH
UMs 4ejioBeka, a ER coemuusiin Bac ¢ HMM. To eCTh MOJIb30BaTeIM MOILJIN
II03BOHMTb HA HOMEP 3JIEKTPOHHOTO CeKpeTapsl U, UCII0Ib3Ysl IIPOCTbIe
TOHAJIbHbIE KOMaH/Ibl, CBSI3aThCSI C HY;KHBIM U€JIOBEKOM, rAe Obl TOT HU
Haxomuiacst. PakTUUECKM CUCTeEMa MOTJa II0IpPoO0BaTh HECKOJIbKO
aJIbTEpHATUBHBIX HOMEPOB.

Korpa KT0o-TO 3BOHMJI 9JIEKTPOHHOMY ceKpeTapio 1 Habupan RMART
(MOM KoOm), TOT, B CBOIO OUepellb, 3BOHWJI I10 IIEpPBOMY HOMEPY B MOEM
crucke. B ciyyae Heynauu OH 3BOHWII I10 CIeAYIOIEMY HOMEpPY, U T.[,.
Ecny cBSI3aTbCSI CO MHOJ He y1a70Ch, 3JIeKTPOHHbIN ceKpeTapb MOT ObI
3aImMcaTh roJIOCOBOE COODIIeHMe MIJIST MEHS.

3aTeM 3JIEKTPOHHBIN CeKpeTapb IpeAnpuHMMaa IepuogndecKue
TIOMBITKM HAMTYU MEHS M JOCTaBUTh COOOIIeHNe, OCTaB/IeHHOEe IJIsS1 MeHS
KEM-TO JIPYTUM.

JTo OblIa IepBas CUCTEMA T'OJIOCOBOI MOYTHI, U MBS0 TTOJTYYMIIN

IIaTEHT Ha Hee.

MbI cobpanu Bce HeoOXoAMMOe 000pyaoBaHMe [IJIsl 3TOM CUCTEMbI —
KOMITbIOTEPHYIO TIJIATy, IJIaTy ITaMsTM, IUIAThl AJIsS CBSI3M UM 3aIlMcu
rojioca M BCe ocCTajibHOe. POJjib KOMNBIOTEPHOI IUIAThl Urpajia IuiaTa
koMmIibioTepa Deep Thought (IymaTtenb) Ha mpoiieccope Intel 80286, o
KOTOPOM $I y>Ke pacCKa3bIBaJl.

Iast Kakmoit TenedoOHHON JIMHMM ObUla Cco3JaHa OTAeJIbHas

rojiocoBasl IuiaTa. OTU IUIAThI COofepskaju TejiepOHHBbII MHTepdeiic,
anrapaTtypy s KOAMPOBAHMS/OEeKOOAMPOBAHMUS TOJIOCa, HEKOTOPbIit



00beM nmaMsITH M MUKpokoMIibioTep Intel 80186.

[IporpaMmMHOe obecrieueHye jisI TJIaBHOVW KOMITBIOTEPHO IUIAThI
60 HammmcaHo Ha C. B KauecTBe oOnepalyOHHOM CHCTEMbI
ucnoJib3oBanacb MP/M-86, ogHa 13 repBbIX MHOI03aJauyHbIX AMCKOBBIX
CUCTEM, YIIPaBJIsIEMbIX U3 KOMaHIOHOM cTpoku. MP/M — sto UNIX pjs
O6eHbIX.

[IporpaMMHOe obecrieueHue Ajs TOJIOCOBBIX IJIAT ObLJIO HAIMCAHO
Ha acceMmbOsepe ¥ JeHCTBOBAJIO 0e3 ONepalyOHHOM CHCTEMBI.
BsaumopeiictBue kKoMmiibioTepa Deep Thought ¢ rosocoBsiMu miaaTamu
OCYIIECTBJISITIOCH Uepe3 OOIIYIO ITaMSITh.

ApXUTEKTYpy 9TO} CuUCTeMbl B HalllM AHU Has3Baiu Obl cepsuc-
opueHmuposautoli. Kaxkmass TenepoHHAss JMHUS 0OCTYKMBAIaCh
OTAEe/JIbHBIM ITPOLIeCCOM, AEeMCTBYIOIIUM Mo, yiipaBaeHuem MP/M.

Korma mocTynas BXOAMIIMIA 3BOHOK, 3allyCKaJICS HavajbHbIN
npoiecc ajas oO6pabOTKM M 3BOHOK IlepemaBajicsi emy. Ilo Mepe
nepexona OOCTYy:KMBaHMSI 3BOHKA W3 OOHOW CTaguuM B [OPYTYIO
3aITyCKaJICSI COOTBETCTBYIOIIMII IMpOliecc-o0paboTUMK M yIIpaBjeHMe
riepeaBajaoCch emy.

CooOlieHnust TmepemaBaiiCb MEXAY OSTUMM CIykbamMu 4epes
ouckoBble  (aiipl. Tekyimasi BBINOJHSIIOMIASCS CIyK6a  Moria
OIIpene/nTh, KaKylo CJIY;KOY 3alyCTUTD Aajiee; 3alyucaTh HEOOXOAVMYIO
MHGOpPMALMIO B OMCKOBBIV (haii; BBINOJHUTH KOMAaHIy AJIST 3aITycKa
9TOJ CJTY>KOBI U 3aT€M 3aBEPIIUThCS.

Sl BriepBble 3aHMMAJCS CO3JaHMEM TakKOM CUCTeMbl. B
OeCTBUTENbHOCTY 3TO ObLJ MEepBbINi pa3, KOTHAa s BBICTYHAJ B POJIN
[JIaBHOTO apxXMUTEKTOpa MpoAyKTa. Bce, UTO uMMeJNi0 OTHOILIEHUE K
IIpOrpaMMHOMY oObecrneueHuio, ObLJI0O MOMM — M BCe paboTalo Kak
HaJIo.

51 He MOTy CKa3aTb, YTO apXUTEKTypa 3TOi CUCTEeMBbI OblIa «UUCTOM»
B TOM CMbICJIE, B KakOM IIpedIiojiaraeT 3Ta KHMUIAa; OHA He ObLIa
apPXUTEKTYPOM «CMEHHBIX MoAyJaei» (TuiarmHoB). OOHAKO B Hei
MMeNNCh  SIBHbIe  MPU3HAKM  MCTUMHHBIX  rpaHuil.  CIIyKObI
pa3BepTHIBUINCHL HE3aBUCUMO, U KaXKOasli OTBevasjaa 3a OlpeleleHHYIO



IpeaMeTHYI0 00y1acTb. B cucTeme uMeanUCh IIPOIECCHI BBICOKOTO U
HM3KOT'O YPOBHSI, ¥ MHOTME 3aBMCUMMOCTU IIPOCTUPAINCDH B IIPABUIbHOM
HaIlpaBJIEHUN.

KoHeL aneKTpoHHOro cekpertaps

K coxanmeHuio, TMOMIBITKM IIPOLaTh 3TOT MPOAYKT OKa3aauCh
HeygayHbiMKu. Kommnanusi  Teradyne  cmenmanus3upoBagach  Ha
MIPOM3BOACTBE KOHTPOJIbHO-U3MEPUTETLHOTO 000pynoBaHMsl. Mbl He
IIpefCTaB/siv, KaK  I[POHMKHYTb Ha  PBIHOK  KOHTOPCKOIO
000pyIOBaHMS.

ITocsie HEOTHOKPATHBIX IIOIBITOK, MPOMO/IKABIIMXCS B TeuyeHMe
6oJiee IBYX JIeT, HAIl TeHepaIbHbIN IUPEKTOP OTKA3aJICs OT HUX U — K
COXKQJIEHMIO — OTO3BaJl 3asIBKy Ha MaTeHT. [IaTeHT ObLT MOTyUeH APYTOii
KOMITaHMeN, MoAaBIIeil 3asBKy uepe3 TpU Mecslia IoC/ie Hallleil; Tak
MbI CHA/IM PBIHOK TOJIOCOBOJ IIOUTHI M 3JIEKTPOHHONM IMepeaapecanum
3BOHKOB.

Ori-ein!

3aTo Ternepb Bbl HE CMOKETE IMTOCTABUTb MHE B BUHY IOSIBJIEHME BCEX
3TUX pasApakarolnux MalllH, OTPABJISIONIMX Hallle CYIleCTBOBaHMe.

Cucrema KOMaHAUpPOBaHNA PEMOHTHUKOB

DJIEKTPOHHBIN CeKpeTapb IOTepIiesl Heyaauy Kak MPOAYKT, HO y Hac
0CTaBajoCh MporpaMMHOe obecrieueHe M 060pya0BaHNe, KOTOPbIE MbI
MOT/IM OBl MCIIOJIb30BATh MJIS PaCIIMPEHMUS] JUHENHKM VMEeIOIIMUXCS
nponykToB. Kpome Toro, ycriex VRS Ha pbIHKe yb6enma Hac, UTO MbI
IOJIKHBI TTPEeJIOKUTh CUCTEMY C T'OJIOCOBLIM OTBETOM [IJISI OpraHu3anumn
B3aMMOJENCTBUIM C PEeMOHTHMKAMM, KOTOpPble He 3aBUCIT OT HAIIUX
CUCTEM TeCTUPOBAHMS.

Tak pomminace CDS — cucrema KOMaHIMPOBAHUS PEMOHTHUKOB
(Craft Dispatch System). ITo cytu, cucrema CDS Oblia 37€KTPOHHBIM
cekpetapem (ER), HO OpMeHTMPOBAHHBIM Ha pelleHMe Y3KOro Kpyra



3a7a4 B 00/1aCTM yIIpaBIeHMUSI peMOHTHMKAMMU.

Korma B TenedoHHON JMHMM OOHApy:KuBajaach IIpobjema, B
CEePBUCHBIM I1I€HTP IIOChII/JIACh 3asiBKa. 3asiBKM XPAaHWIMCh B
aBTOMAaTU3MPOBAHHOI cucteMe. Korma peMOHTHMK, pabOTamoIIMii B
mojie, 3aBepliaj OOC/Ty>KMBaHMe 3asiBKM, OH 3BOHMJI B CEPBUCHBIA
IIeHTp, UTOObl TMOJY4YUTh CjleAyollee HaszHaueHue. OmepaTop
CEPBUCHOTO II€HTPA M3BJIeKal CAeAYyIIIYI0 3asIBKY U UUTAI €€ BCIyX
PEMOHTHUKY.

MbI NPUCTYIIMAM K aBTOMAaTU3alMM 3TOro Ipolecca. Hamia 1enb
cocTosuia B TOM, 4TOObI co3maTh cuctemy CDS, KOTOpoii MOr ObI
IIO3BOHUTh PEMOHTHMK, pabOTaIOIMii B TI0JIe, ¥ 3alIPOCUTD ClIeAylolee
Ha3HaueHue. CyucreMa AOJDKHA Oblia 0OpaTUTHCS K CHCTEMeE 3asiBOK U
3aUMTaTh WM3BJAeUeHHYI0 U3 Hee 3asaBKy. Cucrema CDS Morna Obl
CIeIuUTh 3a Ha3HAUEHMEM 3asBOK PEMOHTHMKAM U MHQPOPMMUPOBATH
CUCTEMY 3asIBOK O IIpyeMe 3asiBKM K VCIIOJTHEHWIO.

JTa cucTeMa MMejIa HeMaio MHTePeCHbBIX 0COOeHHOCTeN, CBSI3aHHbBIX
C B3auMMOJEMCTBMEM C CUCTEMOM 3asBOK, CUCTEMON VIIpaBJIeHUS
IpearpusTueM U CUCTEMaMM aBTOMAaTU3MPOBAHHOIO TECTUPOBAHMSI.

OnbIT pa3paboOTKM CepBUC-OPUEHTUPOBAHHON apXUTeKTypbl ER
MpoOyauI BO MHe JXeJlaHMe elle pa3 ompoOoBaTh 3Ty MIel0. MalliuHa
COCTOSIHUI Ay 00pabOTKM 3asIBOK OKa3ajiach HAMHOIO CJIOKHee, 4eM
MalllMHa COCTOSIHMI [Oj11 00pabOTKM 3BOHKOB B  3JIEKTPOHHOM
cekpeTtape. S IPUCTYNIMUI K CO3HAHMUIO apXUTEKTYpbl, KOTOpasl B HaIIU
IHM Ha3bIBAETCSI ApXUumekmypoui MUKpocayxo.

Kaxknmplit mepexon MeXay 3TariaMyu 0OC/Ty>KMBaHMS JIl0OOTO 3BOHKA,
KaKuM Obl He3HAUMTETbHBIM OH HU ObLJI, BBIHYXAA/ CUCTEMY 3aIyCKaTh
HOBYIO CJIY>KOy. B 1eiicTBUTE/NIbHOCTM BCe TepeXOibl OMMCHIBAIMCH B
TEKCTOBOM (paitsie, KOTOpbIi uuTana cucrema. Kaxkmoe coObiTHe,
MocTymnarwilnee B CUCTeMY 1O Tejle)OHHOW JIMHUM, BbI3bIBAJIO
COOTBETCTBYIOLMI TMepexon Mexny caykbamu. CyliecTBYIOMINIA
Ipolecc MOT 3aIlycKaThb AJjIsI 00pabOTKM COOBITMSI HOBBIN ITpPOIlecc, B
COOTBETCTBUM C TEKYIIUM COCTOSIHMEM ; 3aTEM CYILECTBYIOIIMII ITPOLECC
MOT 3aBEPILINTBCS WU KIATh B OUepen.



Takoe pellieHye TO3BOJISIJI0O HAM M3MEHSTh MOPSAOK BBITIOJIHEHUS
orepauuii 6e3 M3MeHeHUSI Konaa (IPUHLIMI OTKPBITOCTH/3aKPBITOCTN).
MBI J1IeTKO MOT/IM 100aBJISITh HOBbIE C/IY>KObI HE3aBUMCUMO OT APYTUX U
BHEAPSITh UX B IIOTOK, IIPOCTO M3MeHSISI TEKCTOBbIN (aiii ¢ onmucaHUsIMU
repexo/ioB. Mbl MOIJIM JieslaTh 3TO Jaske B Ipoliecce paboThbl CUCTEMBI.
WHbpIMM CJIOBAaMM, Y HaC MOSBUJICS MEXaHU3M 20psiuell 3amMeHsl W
3 deKTUBHBIN SI3bIK BBIIIOJIHEHMST OM3Hec-mmpolieccoB (Business Process
Execution Language; BPEL).

Crapplii mOpuemM  UCIIOJb30BaHMS  OUCKOBBIX  (aitjioB  1Jisi
B3aMMOJIEMCTBUII MEXIY CIy>KO0aMM, peajM30BaHHbIN B 3JIEKTPOHHOM
cekpeTape, ObUI CIAMIIKOM MeJIEHHBIM [IJISI 9TUX ObICTPO CMEHSIIOIIMX
OpyT Opyra CaysKo0, 03TOMY Mbl M300pein MexXaHMU3M O0Ieit mamsTu,

KOTOPBIIT Ha3BaIn 3DBB&. Mexanusm 3DBB mo3Bossi o6pamarbes K
OAHHBIM II0 MMEHaM; B KadeCTBe MMEH MCIIOJIb30Ba/JIMCh Ha3BaHMS,
IIPUCBOEHHbIE 3K3eMILISIpaM MalllMHbI COCTOSTHUIA.

OOmiast maMsITb TPEeKpacHO IIOAXOAMIa IJisi XpaHeHUSI CTPOK U
KOHCTAHT, HO e€e HejIb3sl ObLJIO MCII0/Ib30BaTh O/ XPAHEHMS CIOXKHBIX
CTPYKTYp HaHHbIX. IIpMumHa ObLIAa UYMCTO TeXHMUUecKoi. Kaskmblii
npoitecc B MP/M Haxomwiacs B COOCTBEHHOM CerMeHTe ITaMSITH.
VKasaTe/u Ha JaHHbIE B OJTHOM CEerMEHTe He MMeJIM CMbIC/IAa B JPYTOM.
Kak cnemcTBue, maHHble B OOINEi IaMSITM He MOIVIM COIep>KaTb
ykaszateanu. CTPOKM MOKHO XPaHUTh 0e3 OorpaHMYeHMii, HO IepeBbs,
CBSI3HBIE CIIMCKM U JIFOObIE APYTUe CTPYKTYPbI JAHHBIX C YKa3aTeISIMU —
HeT.

Cucrema 3asiBOK IIOJy4yajia 3asBKM M3 Pa3HBIX MCTOYHMKOB.
HekoTopble m00aBIS/ICH aBTOMATUMUYECKM, HEKOTOpPble — BPYYHYVIO.
3asBKM, [gobaBisieMble  BpPYYHYIO, CO3JABajMCh  OIlepaTOpPaMMu,
OOIIABIIMMMUCS C KiAMeHTaMu. IIo Mepe TOro KakK KJIMEHT OIIMCBIBAI
npobjemy, oOIlepaTop BBOOWI KajoObl ¥ HaOIIOmeHus B
CTPYKTYPUPOBAHHbIN ITOTOK TeKcTa. OH BBIIVISAE] IIPUMEPHO TaK:

pno 8475551212 noise /dropped-calls

Wpes momkHa ObITh MOHSATHA. CMMBOJI / HauMHA/ HOBYIO TeMy. 3a



5TUM CMMBOJIOM CjIe[oBajJ KOJI, 32 KOAOM — IapaMeTphbl. Takux KOOOB
ObUIM mbicaYU, a B OINMCAHUM KaKIOM 3aIBKM MX MOIVIO OBITh [0
HECKOJbKMX [eCSTKOB. XyKe TOro, OIlepaTOpbl YacTO IOITyCKaIu
ormevyaTKy wiaM omubanuch B dopmaTupoBaHum. Joam IpeKpacHo
CIIPaBJISUIMCh C MHTepIIpeTalyeli TakKMX 3asiBOK, HO He MalllMHbI.

[lepeq; HaMM CTOsUIa 3amavya — OEeKOAMPOBATH 3STU CTPOKH,
MHTEPIPETUPOBATD, UCIIPABUTh BO3MOXKHBIE OLIMOKM U IIPpeoOpa3soBaTh
X B TOJIOCOBBIE COOOIEHMSI, KOTOpble MOTAM Obl IPOCTYIIUBATD
PEMOHTHUKM I10 TejiedoHy. [IJIT 3TOrO KpOMEe BCEro IIpOYero
Tpe6OBaJIOCh peajM30BaTh O4YeHb TIMOKMII aHaamu3 u  dopmar
IIpeICTaB/JIeHNUs] JaHHbIX. [JlaHHbIe B 3TOM (OpMaTe OO/DKHBI ObLIN
repemaBaThCsl uepe3 OOIIYI0 IaMsSITh, KOTOpash MOIJIa OOCTYKMBATh
TOJIbKO CTPOKI.

HTak, B KOPOTKME MepepbiBbl MEXIY IMMOCEIIeHUSIMU KIUEHTOB S
1n300pen cxemy, KoTopyw HasBan FLD: Field Labeled Data (maHHbIe C
MapKMPOBAHHBIMM ITOJISIMM). B HamM gHM MbI Ha3BaM ObI 3TOT opmMat
XML mmm JSON. dopmat npencTaB/JIeHMs OTIMYaICs, HO uaest Oblia TOi
ke. Cxema FLD mpepcraBisia JaHHbIe B BUOe OMHApPHOrO AepeBa,
KOTOpbIe aCCOLMUPOBA/IM MMEHA C JaHHBIMM B PEKYPCUBHOM MepapXUN.
Haunbie B ¢dopmare FLD MOXKXHO OBbLJIO TOJAYUYUTh C MPUMEHEHMUEM
nipoctoro API u mpeo6pa3oBaTh B CTPOKOBOE MpeiCTaBlIeHMe, UaeaabHO
TOAXOMsIIee )il Ilepeaauy yepes OOIIyIo ITaMsITh.

To ectb yxke B 1985 romy MUKpPOCTYXKObI OOMEHMUBAINUCH
mHbopmaleit yepes oOIIyI0 MaMSITh — aHAJIOT COKETOB, — MCIOJIb3YS
dopmart, aHamornuHbiii XML.

HuuTOo He HOBO IO, JTYHOJA.

Clear Communications

B 1988 romy rpymma coTpyoHUKOB Teradyne MOKMHY/IA KOMIIAHMIO,
YyTOOBI OCHOBATh HOBYIO Qupmy 1oj Ha3BaHueM Clear Communications.
S npucoegMHMICS K HUM HECKOJBbKMMM Mecsamu nosxke. Hamieit
11eJibl0 OBIJIO CO3JaHMe MPOTpaMMHOr0O obecrieyeHMs [JisS CUCTEMBI,
OCYILIECTBJISIBIIEN KOHTPOJb KadyecTBa CBSI3M MO JuHuUsIM T1 —



IM@QPOBBIM JMHUSIM IJISI MEXIYTOPOJHON CBSI3U IO BCeit cTpaHe. MbI
BULE/IU ee KaK OTPOMHBI MOHUTOP ¢ KapToit CILA u nepecekaroiein ee
ceTkoM JMHMI T1, KOTOpble HAUMHAIM MUTaTb KpPACHBIM, €CIn
00HAPYKMBAINUCH ITPOOJIEMBI.

B 1988 romy rpadguyeckue 1oJjib30BaTeabCcKie MHTepeCchl TOIbKO
cTayiM MOSBISIThCsI. Momenu Apple Macintosh 6b1I10 Bcero msiTh JeT.
Windows B Ty Iopy He cTtomja mobporo ciaoBa. Ho kommaHust Sun
Microsystems cTpowia CTaHUMM Sparc, MMeBIIMe MPeBOCXOOHBIN
rpadpudecknii uHtepdeiic X-Window. [MosTomy Mbl momnuiM ¢ Sun, a
3HAUUT, C 93bIKOM C 1 orepaiuoHHoM cuctemoin UNIX.

ATO ObLT MepUOM CTAaHOBJIEHMS HOBOJ KOMMaHMUM. Mbl paboTanu 110
70-80 uacoB B Hezes. Y Hac ObUIO BUAeHMe. Y Hac ObIa MOTUBALIMS.
Y Hac Obu1a Bojst. Y Hac ObuIa sHeprus. Y Hac ObUI OMbIT. Mbl ObLIM
paBHbI. MbI MeUTajau CTaTh MUWIIMOHEpamMu. MbI ObLu 6€3pacCyIHbI.

Kom Ha C nuiics U3 HacC Kak U3 pora u3oomausi. Mbl BTaJKUBaIN U
BIIMXUBAJIM €ro TO TyAa, TO C0Aa. Mbl CTPOMUIY OTPOMHbIE BO3AYIIHbIE
3aMKM. Y Hac ObLIM MPOLIECCHI, OUepeayt COOOIIeHMI U BeJIMKOJIEeITHbIe
APXUTEKTYPHI. Mpbl HaIMCAIU CeMUYPOBHEBDIN ISO-cTek
B3aMMOJENCTBUM C HYJIS — BIUIOTb 10 KaHAJIbHOT'O YPOBHS Mepenaun
IaHHBIX.

Mbl mmcanu Kog, rpadudeckoro uHTepdeiica. TPSI3HBINM KOJI! Bor
Moit! Mbl mcasy CJIMIITKOM I'PSI3HBIV KO/I.

S nnuno Hanucan Ha C @yHKkuMio ¢ umeHem gi() gnamHoit B 3000
CTpOK; ee ums pacmudpoBbiBasioch KkKak Graphic Interpreter
(rpadmueckuii MHTEPIIPETATOP). OTO OBUI IIeAeBp TIpsi3u. ITO He
eIMHCTBEHHbIV TPSI3HBIN KO, KOTOPKIi s Hammcasn B Clear, HO 9TOT ObLI
CaMbIM ITO30PHBIM.

ApxutekTtypa? Bol myTuTe? OT0 ObLI IIEPUOI, CTAHOBJIEHMSI. Y HAC He
O6bI0 BpeMeHM Ha apxumekmypy. ToabKo Kom, uepT Bo3bMu! Kod, om
KOmopo20 3asucesio Hauwie 6ydyujee bnazonosyuue!

[TosTOMY MBI TIMCAIN, IUCATIU U IIUCATU KOI. A yepe3 TPU roga Mbl
nporopenu. Her, mMbl CMOI/IM TIpomaTb OAMH WM JBa SK3eMIUIIpa
cuctemMbl. HO pBIHOK He O0OCOGEHHO MHTEpPEeCOBAICS  HaIIUM



TPaHAMO3HbIM BUAEHMEM, M HaIllM MHBECTOPbI ObUIM YK€ ChIThI IIO
TOpJIO.

B TOT MOMEHT $1 HeHaBMAeJl CBOIO KM3Hb. 5 BUIes, Kak TPaxoM UIyT
BCE€ MOM YCWJIMSI M PYIIATCS MOM MeUTbl. Y MeHSI CTajayu BO3HUKATh
KOH(IMKTHI Ha paboTe, KOHGIMKTHI AOMAa 13-3a PabOThI ¥ KOHQIMKTHI
C caMMM COOOIA.

U Torpa s mpuHSsI Teae(pOHHbIN 3BOHOK, KOTOPbI BCe M3MEHUII.

O6cTaHoBKa

3a [ABa roja 0 5TOr0 3BOHKA ITPOM30IIIO IBA BaKHBIX COOBITHSI.

Bo-mepBbIX, MHe yAa/JIOCh HACTPOUTh UUCP-COeIMHEHNE C COCeTHEeN
KOMIIaHMEl, MMeBIIeN uucp-coeaMHeHMe C OPYIUM OOBEKTOM,
MOJKIIOUEHHBIM K  VHTepHeTy. 3JTO, KOHEUHO ke, ObLIu
KOMMYTHUpyeMble coeauHeHMsi. Hamma oOCHOBHasi Sparc-CTaHIMS
(cTosiBIIasi Ha MoOeM paboueM CTOJie) MCIOJb30Bajia MOIEM CO
ckopocThio Tepemaur 1200 6mT/C O coegMHEHMs C HaIIMM UuCp-
XOCTOM ABKABI B 1€Hb. JTO AaJI0 HAM 3JIEKTPOHHYIO ITIOYTY U JOCTYII K
Netnews (mepBoOii COLMANbHON CeTU, THe JIIOAM OOCYXHaau pasHbie
MHTEepeCHbIEe BOIIPOCHI).

Bo-BTOpBIX, Sun BbImycTWIa KoMOouasatop C++. S mMHTepecoBascs
s13bIkOM C++ ¥ O0OBEKTHO-OPMEHTMPOBAHHBIM ITPOrpaMMUPOBAHMEM
HauMHasg ¢ 1983 roma, HO KOMIIMJISITOP TOrAa ObLIO TPYAHO HAMTH.
[TosToMy, KaK TOJIbKO MpeacTaBmIacb BO3MOXHOCTb, S Cpasy ke
cMeHu 3bIK. 1 octaBuil pyHKuMM Ha C 13 3000 cTpoK ¥ Havyal NMUcCaTh
kop Ha C++ gysa Clear. U g yunics...

S umran kHuUrn. KoHeuHo, s mpouutan The C++ Programming
Language& nu The Annotated C++ Reference Manua82 BbrépHa
CrpaycTpymna. S rmpounTtan mpekpacHyio KHUTry Pebekku Bupdc-Bpok o
MIPOEKTUPOBaHUM, OCHOBAHHOM Ha OTBeTCTBeHHOCTU: Designing Object

Oriented Software. 1 mpountan OOA, OOD u OOP Iletepa Koyma. {1
npountan Smalltalk-80 Apens Tonmbepr. I mpoumrtan Advanced C++

Programming Styles and Idioms20 Ixerimca O. Kormena. Ho camoe



rJlaBHOe, TIIoXamyit, s tnipountan Object Oriented Design with
Applicationsﬂ I'pagu byua.

Kakoe ums! I'pagyu Byu. Kak MoskHO 3a6bITh Takoe uMsi. bosiee Toro,
OH ObUI 2/1a8HbIM HAYUHBIM KOHCYJIbIMAHMOM B KOMIIAHUM C Ha3BaHMEM

Rational! Kak s XOTeNl ObITb 2/1ABHbLIM HAYYHBIM KOHCyAbmaHmom! U
II03TOMY S UYMUTaJ ero KHUry. M yumsics, yumics, y4micsl...

OnHOBpeMeHHO ¢ yueboil s Hayaja BCTYINaTb B [OUCKYCCUM Ha
Netnews, momo6HO TOMY, KaK HbIHE JIIOJIM OIUCKYTUPYIOT B Facebook. S
y4acTBOBaJ B 06cykmeHusix Ha Temy C++ 1 OOII. B TeueHue nByX JeT S
OCBOOOKIAJICSI OT pa3sovyapoBaHMIi, KOTOpbIe MpuobpeTan Ha pabore,
obcykmasi ¢ COTHSIMM MoJib3oBaTesieii Usenet jydiliyie 0COG€HHOCTU
SI3bIKA ¥ TIPUHIIUITBI TPOEKTUPOBaHMsI. Yepes KaKoe-TO BpeMsl MHOTO€
IJIST MEHST CTAJIO IIPOSICHSITHCS.

IMeHHO B OIHOJ M3 TaKMUX AUCKYCCUI1 ObLINM 3a7105KEHBI ITPUHIIMIIBI
SOLID.

1 Bce 3Tu 0OOCYKIEeHMSI M, BO3MOXXHO, Jake HEKOTOpPbI CMBICI,
KOTOPBIN 1 BHOCWJI, CAE/IaIM MeHS 3aMEeTHbIM...

Daplowka bob

B Clear paboran oguH Mojonoi vHxkeHep, bumnn ®orenb. b Bcem
maBaj Tpos3Buia. MeHsT OH HasbIBajd ASA0MKOM bobom. Moe ums
meyicTBuUTebHO boO, HO g TOmO3peBalo, YTO OH HameKan Ha k. P.
«boba» [1o66ca (puc. I1.9).

Puc. .9. 1. P. «<bo6» [o66¢ (). R. «Bob» Dobbs)



CHauasna g Tepren 3To. Ho mpoxogunnu mecsi, 3a MecsleM, U ero
HeIrpekpaniamneecs: «asaoomka bob... gggomka bob», — Ha doHe
HeyIau M pas3oyapoBaHMS HOBOM KOMIIAaHMEM CTajlu BbI3bIBATh
pa3apakeHue.

A IOTOM OZHAKIbI 3a3BOHMII Teie(OH.

TenedoHHbIN 3BOHOK

JTO ObLI COTPYOHMK M3 KagpoBOro areHTcTBa. OH y3HAA Moe MM,
TIOJBICKMBASI UeJioBeKa, 3Hamomero C++ ¥ MOPUHIOUIIBI OO0BEKTHO-
OPUEHTUPOBAHHOTO IPOEKTUPOBaHMS. §I He 3HAl0, KaK OH ero y3HaJl, HO
[peArnojiarard, 4ro 3TO KaK-TO CBSI3aHO C MOMM IPUCYTCTBUEM B
Netnews.

OH cKasaj, 4YTO y HEro ecTb CBOOOAHAsI BaKaHCUS B KpeMHMeBOi
IoauHe, B KoMItaHuM Rational. OHY MCKaIM crienyuaaucTa JJisi IOMOIIN

B pa3paboTke CASE—MHCprmeHTaﬂ.

KpoBb OTX/IBIHYIA OT MOero auua. f 3Han, 4To 310 3a KomIriaHud. He
3HAl0, OTKY/Ia S 3TO y3HaJl, HO S 3HaJI. DTO Oblja koMmItauus I'pagu byua.
S yBUI€/1 BO3SMOKHOCTb OKa3aThCs B OOHOM KoMaHie ¢ ['pagu byuem!

ROSE

S moctynuia Ha paboTy B KoMmaHuio Rational, Kak IPOTPpaMMMCT IO
KOHTpaKTy, B 1990 roxy. 5 paboTan Ham mpoaykTom ¢ Ha3BaHuem ROSE.
JTO0 ObLTI MHCTPYMEHT, IIO3BOJISIBIINMIA MPOrpaMMMCTaM pPUCOBATh
nuarpamMmbl Byya — myarpaMmbl, KOTOpble I'pafyt UCIIONb30Bal B KHUTE
Object-Oriented Analysis and Design with Applications (Ipymep TaKoii
ouarpamMmmbl M306paskeH Ha puc. I1.10).
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Puc. N.10. Anarpamma byua

IOuarpammbl byua ObuIM  OYeHb  BbIpasUTENbHbIMM. OHU
IMPeaBOCXUTUIN TakKue guarpammsbl, Kak UML.

[TponykT ROSE nmesn apXUTEKTypy — HACMosawjyrw apxuTektypy. OHa
COCTOSIJIa U3 UCTUHHBIX YPOBHEN, U BCE 3aBUCUMOCTYU MEXAY YPOBHSIMMU
ObIM OPMEHTMPOBAHBI KaK MIOJIKHO. APXUTEKTypa obecreumsaa 3TOMY
MIPOAYKTY BO3MOXXHOCTb pa3felbHOrO BBIMYCKa, pa3paboOTKu U
pa3BepPThIBAHMS €0 KOMIIOHEHTOB.

O, oH He ObUI MAeaNbHBIM. MbI ellle MHOTOro He IIOHMMAJIM B
apXUTEKTYPHbIX MpUHIMIIaX. Harmpumep, Mbl He CO3OaaU MUCTUHHYIO
CTPYKTYPY CO CMEHHBIMM MOIYISIMM (TJIarMHAMM).

MpbI TakKe MOIMAJNCh HA OJHO M3 CaMbIX HEYIaUHbIX YBJI€UEHUI TEX
OHeii — Mbl MCHOJb30BaJM TaK  HA3bIBAEMYI  OOBEKTHO-
OPMEHTMPOBAHHYIO 0a3y TaHHbIX.

Ho B mesom ombIT 6bUT OTAMYHBIM. $I TIpopaboTan II0JTOpa
IIpeKpacHbIX roga ¢ kKomaHgoi n3 Rational nHag ROSE. OTo 6bL1 OIVH U3
CaMbIX ITIO3HABATEJIbHBIX OIBITOB B MO€J ITpodeCcCuOoHaTbHOM XXU3HM.



MpoaomxkeHne pUcKyccum

KoHeuHO, 51 He IIpeKpaTuiI y4acTBOBATh B 00CykaeHMsIX HA Netnews. B
OeCTBUTENIbHOCTY SI Pe3KO YBEJIMUMI CBOE IIPUCYTCTBME B ceTu. S
Hayvaj nucaTh ctaTby mist C++ Report. Y1 ¢ moMombio I'pagy puCTyImI
K cBoeli nepBoii KHure: Designing Object-Oriented C++ Applications Using
the Booch Method.

OnHa MbIcib Oecriokomia MeHs. ITycTh OHA Obljla HEIOCTOIHOM, HO
TeM He MeHee. HMKTO He HasbIBaJl MeHS «OIOIOMIKON Bobom». S
00HAPYKIMJI, YTO MHE 3TOTO He XBaTaeT. I[I09TOMY SI JOITYCTUI OLINOKY,
no6aBuB mnoamuch «Uncle Bob» (msimiomka Bo6) B MOM 37€KTPOHHbIE
micbMa M coobmiennus B Netnews. M 3To MMSI NMPUIMIUIO KO MHe. B
KOHIIe KOHIIOB ST IIOHSII, UTO 3TO AOBOJIHLHO HEIJIOXOM OpeH/,.

...[loa nw6bIM APYrUM UMEHEM

ROSE — 310 ruranrtckoe rnpuioxkeHue Ha C++. OHO COCTOSIZIO U3
YPOBHEJ CO CTPOro COOJII0IaeMbIM ITPAaBUIOM 3aBUCUMOCTU. ITO He TO
MIPaBUJIO, YTO SI ONMCAJ B MNAHHOV KHUre. Mbl OpMEHTMPOBAINM Hallu
3aBMCMMOCTY He B CTOPOHY IOJIUTUK O0Jiee BLICOKOTO YPOBHS, a B 6oJjiee
TPAAUIIMOHHOM HampaB/JeHM — B HAIIPaBJ€HMM MOTOKA yIIPaBJIEHMSI.
[Tosib30BaTe/bCKUIT MHTEpQeCc 3aBucea OT MpeAcTaB/ieHNs], KOTOpoe
3aBMCEJI0 OT MpaBWJI BBINIOJHEHMSI OIepanuii ¢ HAaHHBIMU, KOTOpbIE
3aBuUCenM OT 06a3bl JaHHBIX. B pesynabraTe 3Ta, HE COBCEM YyaauyHasi
OpMeHTaIMs 3aBUCMMOCTe CItocoO6CTBOBaIa KOHUMHE ITPOAYKTA.

Apxutektypa ROSE 06bula IIOXOXKa Ha apXUTEKTYPy XOPOIIEro
KoMOuigTopa. I'paduueckasi HoTalusl «IpeoOpa3’oBbIBAIACH» BO
BHYTpeHHee NpeACcTaB/IeHNe; 3aTeM 3TO TpeAcTaB/IeHNe
0o6pabaTpIBAJIOCh  IIpaBMJIaMM UM COXPAHSIJIOCh B OOBEKTHO-
OpPMEHTHPOBAHHOJ 6a3e JaHHbIX.

OOBeKTHO-OpMEeHTHPOBAaHHbIe 0a3bl JAHHBIX ObUIM OTHOCUTEJIBHO
HOBOWI wmpeeir, u wMup OO ObUI B3BOJHOBAH BO3MOXKHBIMM
riepcrekTuBaMy. Kaskabiii 00beKTHO-OPMEHTUPOBAHHBIN ITPOTPAMMMUCT
KejlaJl MMETb OOBbEeKTHO-OPMEHTMPOBAHHYIO 0asy MOaHHBIX B CBOeEi
cucteme. UMpes 6bula  OTHOCUTENBHO  IIPOCTOM M TTyGOKO



UaeaNnMcTMIeckoii. basa maHHBIX XpaHWIa OOBEKThbI, a HE TaOJMIIbI.
Ba3a maHHbBIX JO/KHA Oblia BeIrIsSAeTh Kak O3Y. Korma mponu3BoamiIioch
obpalieHne K 00beKTy, OH MHPOCTO BO3HMKAA B ImamMsTu. Ecim 3TOT
00BEKT CChIIAJICSI HA [JPYroir O0O0BEKT, TOT HOPYroii OOBEKT TOKe
TIOSIBJISIZICST B ITaMSITM IIPU II€PBOi IIOMBITKE OOPATUTHCS K HEMY. DTO
OBLIO ITOXO0XKe Ha BOJIIIEeOCTBO.

Bb160Op 9TOJ 6asbl JAHHBIX CTaJI, MOXKATYi, caMOii OOJIbILIOI HaIled
ommM6Ko¥. MbI KejlajM BOJIIEOCTBA, a B pesyabTaTe IOJIYIMIIU
O0JIbIIION, MeJIEHHbIV, HAaBSI3UMBBINM, HJOPOTOCTOSIIIMII CTOPOHHMII
(dpeitMBOPK, KOTOpPbIi IpeBpaTWa Hally >XU3Hb B aj, MPeIsSTCTBYS
HallleMy IBVKEHUIO BIlepes, MOUTY Ha BCeX YPOBHSIX.

Boibop 6aspl HAHHBIX ObUI He eOVMHCTBEHHOJN Hallell OIIMOKOJA.
I'opa3gmo Oojiee cepbe3HOi OMIMOKONM (PAKTUUECKM CTaJI0 M3JIMIIHEee
ycepaye B OTHOLIEHMM K IPOEKTHMPOBAHMIO apXUTEKTypbl. Y Hac
TIOJTYYMI0OCh HAMHOTO 0O0JIbIIIEe YPOBHEN, UeM S OIIMCAJ 31€eCh, M KasKIbIii
IIPMBHOCUJI CBOM HAaKJIaJHbIe pacxodbl Ha B3aMMOMENICTBUS. OTO
OTpUIIATE/IbHO CKA3a/IOCh TAKXKe Ha MPOOYKTMBHOCTY KOMAaH/IbI.

B utore, nmocjie MHOTMX UeJI0BEKO-JIET PabOThI, TSIKeJIO O0pbhOBI U
BBIITYCKA [BYX CJa0bIX Bepcuit, BeCh MHCTPYMEHT ObLI 3aMeHeH
MaJIeHbKMM IIPUJIOKEHMEM, HAMMCAHHBIM HeOOJbIION KOMAaHAOM U3
BuckoHcuHa.

Tak s ys3Ha/l, 4YTO BeJIMKME aAPXUTEKTYpPbl MHOrAA MPUBOIAT K
BEJIMKUM IIpOBajiaM. APXUTEKTypa OOJKHA ObITh JTOCTATOUYHO T'MOKOIJA,
yTOOBI MOACTPAMBATHCS MO, pasMep 3amaun. Pa3paboTKa apXUTEKTYpPhI
IJISE  YPOBHS TpPeNnpusiTUs, KOTOAA B [IeiNCTBUTEIbHOCTU HYXEH
MaJIeHbKMI ¥ YOO0OHbII MHCTPYMEHT JJIs1 HACTOJIbHOTO KOMIIbIOTEpa, —
3TO BEPHBIN pelenT npoBala.

PerncrpaumoHHble 3K3aMeHbl A1 apXUTEKTOPOB

B Hauvasie 1990-x romosB 5 CTal HaCTOSIIMM KOHCY/JIbTAaHTOM. 5 3111 110
MHUpPYy ¥ oOydan JIofeii HOBBIM OOBEKTHO-OPUEHTUPOBAHHBIM
nogxogaM. B CBOMX KOHCYJIbTALMSIX $S CTPOr0 OrPaHUYMBAJICS



OM3afHOM M apXUTEKTYPOi 00bEKTHO-OPUEHTUPOBAHHBIX CHCTEM.

OmHMM M3 MOMX IIEpPBBIX KIMEHTOB Oblia Kommauus Educational
Testing Service (ETS). OHa nMesia KOHTPAKT ¢ HallOHa/IbHBIM COBETOM
perucTpauMoHHol Kojuiermu 1o apxurtektype (National Council of
Architects Registry Board, NCARB) no npoBeeH1I0 perMcTpaliOHHbIX
5K3aMEHOB [IJISI HOBbIX KaHAMUIATOB B apXUTEKTOPBI.

JIr06071 sKemalolmuii CTaTh 3apPerMCcTPUMPOBAHHBIM aAPXUTEKTOPOM
(mpoekTupyromum 3paHusi) B CIIA wmnm KaHame [O/DKeH COaTh
perMcTpalMOHHBIN  3K3aMeH. Ha 3ToM 3K3amMeHe KaHOUAATy
Mpe/jiaraeTcs PemmnTb HECKOJIbKO apXUTEKTYPHBIX 3a/1au, CBSI3aHHbBIX C
NIpOeKTUpOBaHMeM 3maumii. Kanaupaty mepepaeTcs psif TpeGOBaHMIA
OJI1 ITPOEKTUPOBAHMS OOIIEeCTBEHHOV OMOJMOTEKM, pecTopaHa W
LIEPKBU U 3aTeM IIpeJjiaraeTcsi HapuCcOBaTh KOMIUIEKT apXUTEKTYPHbIX
CXeM.

Pe3ynbTaThl COOMPAIOTCSI M COXPAHSIOTCS, IIOKa He cobepeTcs
KOMMCCHSI BeIYIIVX apXUTEKTOPOB A1 olleHKu. Co3maHme KOMUCCUN —
60JIbIIIOE, AOPOrOCTOSIIIEe COOBITME UM BEUHBIM MCTOUHMK 3aJepsKeK U
HeJOIOHMMAaHMSI.

CoBer NCARB xoTen aBTOMaTu3upoBaTh IMPOILECC M OPraHU30BaTh
coayy 9K3aMeHOB C MCIIOJIb30BaHMEM KOMIIbIOTEepa, a OLIeHKY
MMOJAHHBIX pelleHul MTPOMU3BOANTh C IIOMOIIbIO APYroro KOMMbIOTEPA.
CoBer NCARB mpemnoxkun  kommauuum  ETS  paspaboraThb
COOTBETCTBYIOIIEee IIporpaMMHoe obecriedeHne, a ETS HaHs1a MeHsT IS
CcOo3maHMsI KOMAaHAbl pPa3pabOTUMKOB C IIeJbI0 pPaspabOTKM 3TOro
MIPOIYKTA.

Kommnaumsi ETS pas6mnra mnpobiaemy Ha 18 3K3aMeHallMOHHBIX
3agaHuit. [IIE  Kakgoro TpeOOBajoCh CO3MAaTh IIPUJIOXKEHME C
rpaduyeckuM MHTepdeiicom B CTUIe CUCTeM aBTOMaTU3MPOBAHHOTO
IIPOEKTUPOBAHMSI, KOTOpOe KaHAMAAT MOr Obl MCIIOJIb30BaThb IJIS
odopmMmieHMsI CBOero pelieHusi. AHaAU3 U OLIEHKY pelleHMUil JOJIKHbI
IIPOU3BOAUTD Apyrue 18 npuiokeHnii.

Mpbl ¢ MouM mapTHepoM [I>kMMoOM HBIOKMPKOM 3aMeTU/iM, YTO 3TU
36 MPUIOKEHUI UMEIT OTPOMHOEe CXOACTBO. Bece 18 3K3aMeHallMOHHBIX



MIpUIOKeHUii ¢ rpaduyeckum MHTepdeiicoM [OO/KHbI peann30BaTh
CXOKMe orepauuyu U UCIOJb30BaThb CXOXKe MexaHu3mbl. [pyrue 18
IIPUJIOKEHU, OLleHUBAOIIMe pellleHNsI, JO/KHBI MCII0/Ib30BaTb OIVH U
TOT XK€ MaTeMaTHMuecKuii armapar. YUuTbhIBasi OOJIbIIOE KOJIMUYECTBO
00mMX 3jIeMeHTOB, DKMM U S pemmiy paspaboTraTb MHOTOKPATHO
MCIIOJIb3YeMYI0 MHDPACTPYKTYpy, KOTOpasi JO/KHA Jiedb B OCHOBY BCeX
36 1nipuiokeHui. @akTUUYeCK Mbl IPOOAIU 3Ty uaer kommnanuu ETS,
3asIBUB, UTO Ha pa3pabOTKy MepBOro IMPUIOKEHMUS ITOTPeOyeTCss MHOTO
BpEMEHM, 3aTO BCe TIOC/enyiolye OyAyT BbINYIIEHbI B TedyeHMe
HECKOJIbKMX HelleJlb.

[IpounTaB 3TM CTPOKM, MHOTME M3 BaC MOIJIM ObI BhIpa3UTh KpaitHee
youBieHne. Ho uurartenu T1iocrapiie HaBepHSKa IIOMHSAT, Kak
00BEKTHO-OPMEHTUPOBAHHBIN  IIOAXOH  o0emjaJl  «MHOTOKPAaTHOE
MCIO/Ib30BaHMe». B Ty mopy Mbl Bce ObLIM YOEKIEeHbI, YTO €C/IM MUCATh
XOPOIINI, YMCTBIN, OOBEKTHO-OPMEHTMPOBAHHBIM Kom Ha C++, B
pe3yjbTaTe TIOJYYMUTCS MHOIO-MHOrO KoAa, TMPUTOAHOrO  [OJjis
MHOTOKPATHOI'O UCIIOJIb30BaHMSI.

MTak, Mbl IPUCTYIIWIN pa3pabOTKe MePBOTO MPUTOKEHUSI — CaMOTO
CJIOKHOTO B nmakeTe. Mbl Ha3Baiu ero Vignette Grande.

Mbl BaBoem pabotanu Hapn Vignette Grande ¢ mpuilesiom Ha
co3maHue WMHQPPACTPYKTYpPbl MHOTOKPATHOTO MCIOJb30BaHMsI. Ham
noHamobwicst rog. K koHiry storo roga y Hac 6buim 45 000 cTpok
nH@pacTpykTypHoro 1 6000 CTpPOK MPUKIAAHOTO Koda. Mbl IIpUHECIn
3TOT NpoAyKT B ETS, ¥ OHM 3aK/II0OUMIM C HAMU KOHTPAKT Ha CO3[aHUeE
apyrux 17 npuioxkeHuit B OrpaHMYEHHbIN CPOK.

MbI ¢ [I>KMMOM HaHSUIM ellle TpexX pa3pabOTYMKOB M HMPUCTYIUIN K
CO3IaHMIO C/IeAYIOLIMX HeCKOJIbKMX 3K3aMeHallMOHHbIX IIPUTOKEHUA.

Ho wuro-To momnuio He Tak. Mbl OOHapyKWIM, YTO Halla
MH@paCTPyKTypa OKaszajach ITOUTM HeINPUToAHA [JiII MHOIOpa3oBOTrO
UCIoab30BaHMsA. OHa He BIMCHIBAJIACh B HOBbIE NPUIOXKeHMS. ViMennch
IIepOX0BATOCTH, MelllaBliiie pabore.

MbI OBLIM CUJIBHO OOeCKypaskeHbl, HO CUMTa/JM, UTO 3HAeM, KakK
MOCTYIIUTD € 3TUM. MbI nipuiin B ETS u ckasanu, 4To 3agep>kuBaeMcs



— uTo 45 000-cTpounyio MHPPACTPYKTYpy TpedyeTcs IepernmcaTb Uian
XOTsI ObI CKOPPEKTUPOBATb U UTO IJISI ITOrO IOTpebyeTcs elle MHOTO
BpPEMEHMN.

S mymalo, M3JMIIHE TOBOPUTH, UTO B ETS He oueHb 00pamoBaInCh
3TOIl HOBOCTU. TeM He MeHee Mbl Haua/iM BCce CHavyasa. Mbl OTJIOXKUIN
cTapyio MHOPACTPYKTYPY U MPUCTYOWIM K CO3TAaHUIO Cpa3y 4deThbIpex
HOBBIX  3K3aMEHAlLMOHHbIX  MPWIOXKeHMuil. Mbl  3aMMCTBOBAIU
HEKOTOpbIe UAeN U KO U3 CTapoit MHPPACTPYKTYPhI, HO IlepeiebiBain
X TakK, UYTOObI OHM BIIMCBHIBAJIMCH BO BCe YeThIpe NPWIOXKeHus 0Oe3s
M3MeHEeHUIA.

Ha 510 yiitesn elfe oauH roj. Mbl Hanucaau Apyryio MHPPACTPYKTYyPy
c 45 000 cTpoK Kofa IUIIOC YeTbipe 3K3aMeHallMOHHbIX ITPUJIOKEeHMS,
comepkaBumux ot 3000 1o 6000 cTpok Kaxkmoe. PazymeeTcs, OTHOLIEHUS
MeXIy MPWIOKEHUSIMU U MHQPPACTPYKTYpPOi CleloBaiy IIpaBUITy
3aBUCUMOCTHU. [IpuaokeHuss ObUIM IUIAarMHAMM OJjIs1 MHOPACTPYKTYPBHI.
Bce BbICOKOYpOBHEBbIe TOJUTUKMA HAXOAUIUCh B MHMPaCTPyKType.
[TpuKnamHOV KOZ MPOCTO «CKJIEMBaI» pa3HbIe Oepalyn.

OTHoIIeHMsI MeXIy MHPPacTPyKTypoit U IMPUIOKEHUSIMU OLIeHKU
pellleHNU}i OKa3aJIMCb HAMHOTO C0OXHee. BbICOKOypOBHEBAs IMOJUTHUKA
OLIeHKM HaxoAwjacb B TIpuaoxkeHuu. HWHOpacTpyKTypa OIlleHKU
MOIK/TI0Ya/Iach KakK MJaruH K IPUI0KEHUIO OLIeHKN.

KOHeqHO, IIPUIO>)KEHU S 000MX BMAOB KOMIIOHOBAJIMCb CTATUYECKU,
ITIO3TOMY B HallMX TIOJIOBAaX IIOJIHOCTbIO OTCYTCTBOBAJIO IIOHATHUE
«I1aruH». Y TeM He MeHee 3aBMCHMOCTU ObLIU BBICTPOEHLBI B IIOJITHOM
COOTBETCTBUU C ITPpaBUJIOM 3aBUCMMOCTU.

3aKOHYMB 3T YeThIpe MPUIOKEHMSI, Mbl IIPUCTYIUIN K CJIeAYIOIMIM
yeTbhIpeM. Ha 3TOT pa3 oHM ObLIM TOTOBBI Uepe3 HeCKOJIbKO Hefellb, Kak
Mbl U IIpeJcKa3biBajiM. HelpemycMoTpeHHasl 3ajiepskka OTHsIA y Hac
IIOUTH T'ofl, [TIO3TOMY, UYTOOBI YCKOPUTH MPOLIECC U YIOXKUTHCS B rpaduk,
Mbl HaHSIJIU ellle OJJHOTO ITpOrpaMMMCTa.

MbI YJIOXUINCHD B CPOK M BBINOJHWIM CBOM 00si3aTenbcTBa. Har
KJIMEHT ObLI cuacT/auB. Mbl ObIM cuacTaMBbI. JKM3HDb OblJIa MpeKpacHa.

Ho MbI MOMyYM/IM XOPOIINiA YPOK: HeJb3sI CO3/IaTh YHMUBEPCATbHYIO



MHDPACTPYKTYpPy, He CO34aB Ipexiae paboTarolnyio MHOPACTPYKTYpY.
YHUBepcaIbHbIE MHPPACTPYKTYPbI IOJI>KHbI CO31aBaThCs
OAHOBPEMEHHO C HeCKOJIbKUMU TIPUI0XEeHUSIMU, UCTTOIb3YIOIIMMU UX.

3aknwyeHue

Kak s ckasaJ B Hayaje, 9TO IPUJIOKeHe HeCcKOJIbKO aBToOuorpadmuHo.
1 ommcan Hanbosee SIpKYe MOMEHTHI B IIPOEKTaX, KOTOPBIE, II0 MOEMY
MHEHMIO, UMeJM OOJIbIIoe apXUTEKTypHOe BausHue. M KOHEUHO, S
IIpUBEJ HECKOJbKO SMM30[0B, HE MMEIONIMUX IIPSIMOIO OTHOIIeHUS K
TeXHMUYECKOi CTOpPOHEe KHUIYM, HO KOTOpble TeM He MeHee MMeJu
00JIbIIIOe 3HAUEHME.

Pa3zymeeTcs, 3TO IajIeKO He MOoIHast MCcTopus. B Moeit kapbepe ObII0
MHOTO JpPYrux MOpoeKToB. Kpome TOro, I HaMepeHHO OTrpaHMYMII
ocBelleHne ucropum HauaioMm 1990-x rogos, MOTOMY UTO Yy MEHS eCThb
elle OJHAa KHUTa, MOCBIIIeHHAasI COObITHAM KoHIIa 1990-x rogos.

1 HameoCh, UTO BaM IMOHPABUJICS 3TOT HEOOJBINOI 3KCKYPC IO
BOJIHAM MOE€i IaMsITX¥ ¥ Bbl CMOIJIM IIOUEPIIHYTb UTO-TO HOBOE U3
MOETO OTIbITA.

73 B ASC Ham pacckasanu UCTOPUIO, KaK TpaHCHOpTUpoBanachk 3ta 3BM. Ee Besnu Ha
60JIbIIIOM TPY30BMKE C MOTYIIPUIIETIOM BMeCTe ¢ Mebesibio. [1o IyTu rpy30BUK, IBUTrasiCh HA
BBICOKOJ1 CKOpPOCTH, 3alienna Kpbliiei it moct. 9BM He mocTpagasia, HO OHa CMeCTU/Iach Bepe u
BIIpe6e3ru pasmaBuiia Mebesb.

74 CeroHst MbI MOIJIM ObI CKa3aTh, UTO OHA paboTajia ¢ TAKTOBOI yacToToi 142 KI'.

75 TIpencraBbTe Maccy AMCKa, Kakoi KMHeTUUeCcKoi sHepryeii oH ob6magan! OmHaKIbl Mbl
3aMeTWIN MeTa/VIMYECKYIO0 CTPYKKY, BbIETEBIIYIO U3 KOPITyCa I1CKa. Mbl BbI3BaIu
PEMOHTHMKA, U OH TYT K€ TTONPOCUJI BBIK/IIIOUUTD IUCK. 3aKOHUUB PEMOHT, OH CKa3aJl, YTO
M3HOCUJICSI OOVH U3 MOAIIMITHMKOB. 3aTeM OH paccka3al HaM, KaK OJHaKIbl BOBpEMS He
OTPEMOHTUPOBAHHBIN AVICK COPBAJICS C KpeIUIeHU, TPo6u 6€TOHHYIO CTEHY U 3aCTPsLT B
aBTOMOOMJIE HA CTOSIHKE PSIIOM.

76 C 371eKTPOHHO-JIyYeBbIMY TPYOKaMU 3€JIEHOTO CBeUeHMsI, CIIOCOOHbIE 0TOOPaXKaTh TOIbKO
cuMBoJibl ASCII.

77 CRUD — ab66peBuaTtypa, 0603HauaroIasi Habop OCHOBHBIX orepaluii ¢ maHHbiMuU: Create
(co3manne), Read (urenne), Update (m3ameHeHue) u Delete (ymanenue). — I[Ipumeu. nep.



78 Maruueckoe uucjio 72 npuinio u3 snoxu nepdoxapt Hollerith, comepskaBmmnx mmo 80
CUMBOJIOB Kaxkaas. [TocimegHue 8 CMMBOJIOB «pe3epBUPOBAIMCH» MO, MOPSAKOBbIIT HOMEp Ha
CJIy4ait, ecjivt Bbl YDOHUTE U PACCHITIETE KOOLY.

79 Ia, g MOHMMAl0, UTO 3TO OKCHOMOPOH.

80 151 sTOTO B MMKpPOCXeMaX MMeJIMCh ITPpO3pavyHblie IJIaCTMKOBbBIE OKOIIKM, Yepe3 KOTOPhbIE
MOJKHO OBIIO BUIOETb KpeMHMEeBbI€ KPUCTA/IJIbl BHYTPU U CTUPATDh JAHHbIE YJ'Iprad)I/IO.TIETOM.

81 la, s1 3HAI0, YTO MOCJIE 3aIIMCH IIPOrpaMMHOro obecrieueHus B I13Y oHO mpeBpamiaeTcs B
MMKPOIIPOrpaMMy, HO MUKpOTIpOrpaMMa He TrepecTaeT O6bITh MPOrpaMMHbBIM 0becriedyeHueM.

82 «[lymateb», TaK Ha3bIBAJICS KOMITbIOTEp U3 haHTacTMUeCcKoro poMaHa Jlyriaca Agamca,
JaBIINii «OTBET Ha IVIaBHbI BOIIPOC KM3HU, BCEJIEHHO 1 BCETO TAKOTO»
(https://ru.wikipedia.org/wiki/Aemocmonom_no_zanakmuke_(cepus_pomaros)). — IIpumeu. nep.

83 RKO7.

84 llocnenHee nepensganme Ha pycCKOM si3bike: bpaiin KepHuzau, Jlenuc Pumuu. d3bIK
nporpaMmmMmupoBanusi C.M.: Bunbsamc, 2016. — Ilpumeu. nep.

85 TTo3nHee 3Ta ab6peBMaTypa noyumnia Apyryio paciumdpoBky: Bob’s Only Successful
Software (ycnernrHoe mporpaMmMHoe obecrieueHne bo6a).

86 JlepskaTejieM MaTeHTa CTaja Hallla KOMIaHMs. B HallleM KOHTpakTe ¢ paboTomaTe/IeM
OJTHO3HAYHO TOBOPUJIOCH, UTO IpaBa Ha JII00ble Hallli M300peTeHus: OyAyT MPUHAJIeKaTh
KoMnaHuu. Moji HauaJbHUK CKa3aJl MHe: «Bbl ITpogaiy HaM 9TO 3a OOMH I0JIIap, HO MbI He
BBIIUIATWIM BaM 3TOT AOJLIap».

87 Three-Dimensional Black Board — TpexmepHas uepHas gocka. Eciau B pogunucs B 1950-x
rojax, BaM HaBepHsIKa 6ojiee 3HAKOMOJi IToKaskeTcs ¢pasa: Drizzle, Drazzle, Druzzle, Drone.

88 Cmpaycmpyn b. {13b1k nporpammupoBanus C++. M.: bunom, 2017. — [Ipumeu. nep.

89 Snnuc M., Cmpoycmpyn b. CipaBOYHOE PYKOBOJCTBO I10 SI3bIKY IporpammupoBanus C++ ¢
KoMMeHTapussMmu. M.: Mup, 1992. — IIpumeu. nep.

90 KonnueH /1., ITporpammupoBanne Ha C++. Knaccuka CS. CII6.: ITutep, 2004. — IIpumeu.
nep.

91 I'padu byu, Pobepm A. Makcumuyk, Matixn Y. Suen, 6o66u . SHe, rum Konannen, Kennu
A. XvtocmoH. O6beKTHO-OpMEeHTUPOBAHHbIV aHAIU3 U ITPOEKTUPOBaHMe C TpUMepaMu
npunoxenuit. M.: Bunbsimc, 2010. — Ipumeu. nep.

92 Computer Aided Software Engineering — aBToMaTu3aiys pa3paboTKy MpOrpaMMHOT0
obecrieueHusI.


http://https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D1%81%D1%82%D0%BE%D0%BF%D0%BE%D0%BC_%D0%BF%D0%BE_%D0%B3%D0%B0%D0%BB%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B5_(%D1%81%D0%B5%D1%80%D0%B8%D1%8F_%D1%80%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2
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