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NMpeaucnoBue

Jlosiroe Bpemst pa3paboTYMKY TIPOrPAMMHOTO OGecTiedyeHrs IPUAEPIKI-
BaJIMCh MHEHUST, YTO aPXUTEKTYPY MPOrPAMMHOTO 0OECTIEUEH ST CIIE/Ly€eT
paspabaThIBaTh 10 HAIIMCAHUSI TEPBOiT cTPOKHU Ko/a. [Toj BausiHueM cTpo-
UTEJTbHOM OTPACJN CYUTATIOCH, YTO MPU3HAKOM YCIIETITHOM apXUTEKTYPbI
IPOTPaMMHOTO 0bectiedeHust ObLJIO TO, YTO B HE HE HA/I0 HUYETO MEHSITh
B IIpoIlecce pa3pabOTKH, HTO 4aCTO ObLIO CBSI3aHO C BBICOKMMM 3aTpaTaMu
Ha TIepeiesIKy apXUTEKTYPHI.

B nasibHeli1eMm ¢ nosiBJieHneM METOI0B THOKOTO TIPOrPaMMHOTO obectiede-
HIIsT TAKOE TIPe/ICTaBIeHne 00 apXUTEKTYPe N3MeHIIoCh. MeTos 3apaHee
CITAHMPOBAHHON apXUTEKTYPbl OCHOBBIBAJICSI HA TOM, YTO YCTaHOBJIEH-
Hble TpeOOBaHKS He JOJKHBI ObLIN MEHSATHCS 10 HAIMCAHKS KO/, 4TO
IIPUBO/IIIIO K MTOATATHOMY (/I KACKaJHOMY ) METO/LY TIPOEKTHPOBAHTIS,
B KOTOPOM 3a YCTAaHOBJIEHHBIME TPeGOBAHUSIMHE CJIef0Baa pa3paboTKa
ApXUTEKTYPBI, a 32 HEell, B CBOIO OUePe/ib, Clie/loBajia pa3paboTKa MPOrpaMm-
HOTO OOectiederst. OTHAKO AMHAMUYIHO MEHSTIOTIIIACS MUP TIOCTABIII IO/
COMHEHHUE caMy W/Iel0 HeM3MEHHOCTU TPeOOBaHWH, TaK KaK M3MEHEHVSI
TpeGOBaHMIl OKa3aIUCh IIPOCTO HEOOXOMMBI JIJIst BeJleH1s OnusHeca B Co-
BPEMEHHOM MUPE 1 00eCTIeYrBAIH IIAHNPOBAHNE TIPOEKTA, TO3BOJISTIONIEE
BHOCUTH KOHTPOJUPYEMbIE U3MEHEHUSI.

B 5TOM HOBOM rOKOM MUPE MHOTHE JIFOJIH CTAJU 331aBAThCsT BOIIPOCOM
0 poJii apxuTekTypbl. V1 KoHeuHo xe, 3apaHee IJIaHUpyeMasl apXUTeK-
Typa He MOTJIa TIPUCTTOCOOUTHCS K MIBMEHYMBOCTUA COBPEMEHHOTO MUPA.
[Ipu cozpanny apXUTEKTYpPbl UCIIOJb3YyeTCs APYTO METO/, KOTOPbIN
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ruGKIM 06pa3oM BHOCHUT HeOOX0MMble n3aMeHeHust. [Ipu Takom 1moxojie
pa3paboTKa apXUTEKTYPHI BHIMOJHSIETCS B TECHON CBSI3W C CO3IaHUEM
IIPOTPAMMHOTO 0O€CTIeYeHNsT, TaK YTO aPXUTEKTyPa MOKET He TOJHKO
pearnpoBaTh Ha U3MEHEHUe TPeOOBaHMil, HO TaK/Ke IPUHUMATh BO BHU-
MaHue 0OpaTHYIO CBsI3b OT IPOrpaMMUPOBaHst. Mbl 06paTHMCS K TaKOii
APXUTEKTYPE C HBOJIOIMOHHBIM Pa3BUTHEM, YTOOBI TIOKA3aTh, YTO JlaKe
B CJIydae HelpeACKa3yeMblX M3MEHEHNH 9Ta apXUTEKTYPa BCe ellle MOKeT
[POJIOJIKATH JIBUTATHCS B TIPABUJIBHOM HAIIPABJICHVIH.

Paboras B komnanuu Thought Works, Mbl TJIyOOKO OKYHYJIMCh B 9TO apXH-
TEKTypHOE MUPOBO33peHne. PebGexKka Besla MHOTHE M3 HAIUX Hanbosiee
Ba)kKHBIX 1IPoekToB B 2000-X U mocTeneHHo obeciieurBaia JuIUpyoiee
HOJIOKeHre, Oyyun PyKOBOAUTEIEM TEXHUYECKOro oTaena. Humr urpan
POJIb BHUMATEIBHOTO HAaOJI0AaTe s HAlMX paboT, CHHTE3UPYs | mepe-
JlaBast TOJIyYeHHBI HaMu OTBIT. [[aTpuK coBMelas cBo paboTy Hajl
IIPOEKTOM ¢ 0O€eCIIeYeHIEM HAIIIETO JINANPYIOIIEro MOJIOKEHUs B 001aCTH
TeXHUKU. MBI BCer/ia 4yBCTBOBAJIN JKU3HEHHYIO Ba)KHOCTD CO3/[aBaeMOii
HAMU apXUTEKTYPBI M HEe MOTJIN J0BepPUThCs crydaio. CoBepiirast OnOKH,
MBI TTIOJTyYaJIi GECIIEHHBIN OIBIT M HAYMHAJIH JTyYIlle TIOHUMATh, KaK CTPO-
UTh OCHOBY KOJIa, KOTOpasi MOTJia 661 9peKTUBHO pearnpoBaTh Ha MHOTHE
M3MEHEHUsI CBOEH I[eJIH.

B ocnose cospanusa apxuTeKTypbl C 9BOJIOIUOHHBIM PA3BUTUEM JIeKAT
HeOOJIbIITIe U3MEHEHSI, KOTOPBIE C TIOMOIIBIO 0OPATHOI CBSI3U MO3BO-
JISTIOT KaX/I0My y3HaTh, Kak pa3BuBaeTcs cucrema. llogasienune cucrembl
HEeIPepPbIBHOM MMOCTaBKU CTAJO0 petialniuM (akToOpoM IpaKTUYeCKOH
pean3aiy apXuTeKTYPhbI ¢ 9BOJIIOIMOHHBIM Pa3BUTHEM. ABTOPCKOE TPHO
Huna, Pebexku u Ilarpuka uciosb3yer uaeio GYHKIMI TPUTOLHOCTH
JUIST YIPABJIEHUS COCTOSIHUEM apXUTeKTypbl. OHM M3y4aloT pa3nyHble
CTUJIN 9BOJIIOIMOHUPYEMOCTH apXUTEKTYPhl U JIeJIAI0T aKIleHT Ha IIPO-
GJieMax, CBSI3aHHBIX C JAHHBIMU JIJTUTETBHOTO XPaHEHUSsT, — OOBIYHO 9TUM
npenebperaiotr. B 60/IbIINHCTBE TTOSICHEHWIA, TIPUBEEHHBIX B 9TOW KHUTE,
HCIoJib3yeTcs 3aKkoH Kongest.

HeCMOTpH Ha TO 49TO MbI €11€ AO0JIZKHBI MHOT'O€ Y3HATh O paspa60TKe ap-
XUTEKTYPbI HIPOIPAMMHOTI'O obecrieyeHns IBOJIIOITMOHUPYIONIETO THUIIA, 9Ta



12 Mpeavcrnosue

KHUTA 3HAMEHYeT cOO0 BasKHYIO BeXy, 0003HAYAIOIIYIO TEKYIIEe COCTO-
sIHUe TTOHUMAHUST YKazaHHOU 1mpobsieMbl. [To Mepe Toro kak Bce GoJibiire
JIOJIeN HAYMHAIOT OCO3HABATH POJIb CUCTEM MTPOTPAMMHOTO 0GecieyeH st
B XXI Beke, 3HaHUE TOTO, KaK JIy4Ille BCETO PearupoBaTh Ha U3MEHEHUS,
COXPaHsIst IOCTUTHYTOE, Oy/IeT BA)KHENTITNM HABBIKOM B 00JIACTH CO3/[AHUST
POrPAMMHOTO 00eCTIeYEHHSI.

— Mapmun @aynep
martinfowler.com
Cenmsbpo 2017 .



BBegeHue

Tunorpadckue cornaweHms

B 2700l KHITE TPUHSTBI CJeyolre THIorpadcKue CoraeHus:
Kypcus

Vcnonbayercst it 0603HaYEHVSI HOBBIX TEPMUHOB.,
MOHOWMPUHHBIA WpndT

I/ICHOHBSYGTCH JLJISL O(bOpMHeHHH JIMCTUHIOB IIPOrpaMM U IIPO-
IPaMMHBIX 9JIEMEHTOB BHYTPHU 0OBIYHOTO TEKCTa, TaKUX KaK MM€Ha
IepeMeHHbIX, (byHKI_II/II/I, 633bl JaHHbBIX, TUIIbI JaHHbIX 1 ITIEPEMEHHDBIX
OKPYJ/KE€HUA, MTHCTPYKIIUHU U KJIIOYEBBIE CJIOBA.

Tak BBIZIETIIIOTCST COBETHI 1 NpeAJIOKREHN .
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OT Hay4yHOro peaakrtopa nepesopa

ITa KHUTA KaK HeJb3sl JIy4lIlle MOI0M/IeT HOBUYKAM B 06J1aCTH apXUTEKTY PhI
[TO, koTOpbIe XOTAT TOBBICUTH CBOIO KBATU(DUKAIIAIO. «IBOJIOINUOHHAS
apXUTEKTYPa» XOPOIIO PACITUPSIET KPYTO30P, TaK KaK B HEH COMEPIKUTCS
6016111011 00beM nH(bopMatyy 6e3 JIUITHUX YCIOKHEHI.

Ha‘-lHHaIOH.IeI‘O paBpa6OT‘-II/IKa KHUTAa BAOXHOBUT Ha CO3JaHUE aDXUTEKTY-
Pbl, KOTOPa:A 6ylleT COOTBETCTBOBATb KOHIEIIIUAM aBTOPOB.

[TpakTuKyIONIMIi ONBITHBII CIEIIMATINCT, B CBOUX IIPOEKTaX yKe MMeBIINi
JIeJI0 CO CJIOUCTOM apXUTEKTYPOI, BO3MOKHO, CKEIITUUYECKU OTHECEeTC s
K UJIesIM, U3JI0KEeHHBIM B 9TOM U3JIaHUU, HO Yepes [apy MecsleB 1ocJIe
[POYTEHMUSI TIEPEOCMBICUT CBOM MOAXO/ U JIaKe MOMPOOYET YTO-TO BHE/I-
puTh. A 11pu 1iepexo/ie B HOBBIH POEKT HaBEPHSIKA MOIBITAETCS IIOCTPOUTD
aApPXUTEKTYPY € BO3MOKHOCTBIO 9BOJIOIMOHMPOBAHKSA. Benb HUKOMY He
X04eTcs B COTBIN Pa3 IIPOEKTUPOBATD O/THO U TO Ke.

Wmenno takoii moaxox onuckiBator Hir Mop, Pebexka ITapconc u Iar-
puk Kya, 4To6b1 BbI 3ax0Te1 1 cMoriu repesectu I T-oTpaciib Ha 9BOJIIO-
IIUOHHYIO aPXUTEKTYPY.

Kak cBfi3aTbCsl C HAMMU

C BompocaMu ¥ IPeAIOKEHUSIMM, KaCAIOUMMKCS 9TOI KHUIH, 0Opariaii-
TeCh B U3/1aTEJIbCTBO:

O’Reilly Media, Inc.

1005 Gravenstein Highway North Sebastopol, CA 95472
800-998-9938 (CIIIA nim Kanana)

707-829-0515 (MesKayHAPOAHDBIN 1 MECTHBII)
707-829-0104 (axc)

Crircok oreyaTtox, (haiijibl ¢ IpUMepaMu U JIPYTYIO AOTIOJHUTETBHYTO WH-
(bopMaHI/Ho BBI HalijieTe Ha cTpaHuIle KHUTH http://oreil.ly/2eY9gT6.
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CBou moxkesaHus U BOIPOCH TEXHUYECKOTO XapaKTepa OTIIPaBJISiTe
10 aJipecy bookquestions@oreilly.com.

JlomoTHUTEIbHY10 MHMDOPMAIIUIO O KHUTaX, 00CYKIACHMS, KOH(epeHn
1 HOBOCTHU BbI HalijleTe HA BeO-caliTe U31aTe/IbCTBA; http://www.oreilly.com.

NMmmre Hac B Facebook: http://facebook.com/oreilly.
Crenytite 3a Hamu B < TBUTTEpe»: http://twitter.com/oreillymedia.

Cwmotpure Hac Ha YouTube: http://www.youtube.com/oreillymedia.

AononHutenbHaa nHopMmauusa

ABTOpPBI BEIyT CONMYTCTBYIONIUHN CalT 3TOW KHUTHU: http://evolutionary
architecture.com.

OT nsparenbcrBa

Bamm 3ameuanus, npeasnoxkeHns, BONPOCH OTHPABJASNTE TIO aJipecy
comp@piter.com (M31aTENBCTBO «IIUTEP», KOMIIBIOTEPHAS PEAKIINS ).

Mbo1 OyzieM pajibl y3HATh Baile MHeHue!

Ha Be6-caiiTe nsmaTeibcTBa www.piter.com BbI HaiiieTe mopoOHy o HH(Op-
MaIMIo O HAllIMX KHUTaX.

bnarogapHocTu

Huut xores ObI BBIPasuTh GJ1aroJapHoOCTh BCEM y4aCTHUKAM KOH(epeH-
1, Ha KOTOPBIX OH BBICTYTAJ 3a MOCJEHUE HECKOJIBKO JIET U KOTOPbIE
[IOMOTJI €My YTOUHHUTb M UCIIPABUTh MPUBEAECHHBIA B KHUTE MaTepuall.
On Taxske xoTes Obl MOGIAr0APUTh TEXHUUYECKUX PEIEH3EHTOB, KOTO-
pble MPEO0CTABUIIN TIPEBOCXOAHYIO OOPATHYIO CBsI3b U PEKOMEH/IAIIH.
Ocobast 6rarogapHocTb pegaktopam Benkarty Cy6pamanuymy (Venkat
Subramanium), Oysuy Byzacy (Eoin Woods), Caiimony Bpayny (Simon



16 BeepeHue

Brown) u Mapruny @aysepy (Martin Fowler). Hut takske xores 6bI mo-
6saromapuTh CBOUX KOTOB Yuncrona, [Tapkepa u Mzabenny 3a moJesmbie
HiepephIBbI, KOTOPBIE BCET/IA TIPUBOAT K 03apenusiM. OH 6J1arofiaput cBo-
ero apyra [Ixxona Ipecuepa (John Drescher) u ero xosier us kommanum
Thought Works; Hopmana 3amnbena (Norman Zapien) 3a ero poHUIIATETb-
HOCTb, ero Tpytiy Pasty Geeks v pactiosioxkeHHbIH 110 cocenctBy Cocktail
Club 3a npyx06y u nomnep:ky. 1 HakoHell, eMy X0Tesoch Obl 061aro-
JIapUTh CBOIO MHOTOCTPAATBHYIO JKEHY, KOTOPAsi € YIbIOKON MepeHOCHT
nyrertectBust Humma n apyrue usznepskku npodeccnn.

Pebexka xorera ObI TTOOJIATOMAPUTH BCEX CBOUX KOJLJIET, y4aCTHIKOB KOH-
(bepennii n TOKIAAYNKOB, a TAKKE aBTOPOB, KOTOPbIE HA IIPOTSKEHUN
MHOTHX JIeT TeHePUPOBAJIN UJIEH, TIPEOCTABJISAIN MHCTPYMEHTHI U METO/IbI,
3a/1aBasi yTOUHSIOIIIE BOITPOCHI 00 3TO 06IACTH 1 apXUTEKTYPE C IBOJIIO-
IMOHHBIM pazButueM. Besen 3a Hustom ona Beipaskaet 6J1aroapHocThb
TEeXHUYECKUM peIleH3eHTaM 3a TIaTeJTbHOe YTeHre 1 KoMMeHTapuu. Pe-
OeKKe TaKKe XOTEeJIOCh ObI MOOJIATOIAPUTH COABTOPOB 32 BCE MTPOJINBAOIINE
CBET PAsroBOPBI U 00CYIKAEHMSI B TIPOIECCE COBMECTHON PabOThI HAJT HTOM
KHUroii. B yactHoctu, ona 6iaarogapua Huoty 3a mosiestble 00CyKAeHMs
U JIaKe, MOKET OBITH, CIIOPbI, KOTOPbIE BEJIUCH HECKOJIBKO JIET B OTHOIIEHUT
pasAnYuil Mex/y He3aBUCUMOI apXUTEKTYPOU M apXUTEKTYPOil ¢ 3BO-
JIIOIMOHHBIM Pa3BUTHEM. JTU UIeU TPONLIN JJIMHHBINA TTyTh C MOMEHTA
MIEPBOT0 PA3roBOPA.

[Tatpuky xoTea0ch Gbl TOOIATOAAPUTD BCEX KOJUIET U KIMEHTOB KOMIIA-
Huu Thought Works, KoTopble HalpaBJIsid 3Ty paboTy B HY;KHOE PYCJIO
Y TIPEI0CTABUIN UCIBITATENbHYIO CPE/y s KOOPAWHAIMY MeH B 10-
CTPOEHUY apXUTEKTYPBHI C HBOJIONMOHHBIM pa3BuTheM. Emy Obl Takxe
XOTEJIOCh TIPUCOEMHUTRCS K GaarogaproctsiMm Huuta u PeGexkku TexHuye-
CKMM peIleH3eHTaM, KOTOPbIE TIOMOTJIN 3HAYUTEIbHO YJIYUIIUTh 9Ty KHUTY.
U HakoHerl, OH X0TeJ Obl TTOOJIar0IapUTh COABTOPOB 32 BO3MOKHOCTb
COBMECTHOM pabOThI HAJl 9TON KHUTOM, HECMOTPsI HA OOJIBIIYIO PasHUILY
B 4aCOBBIX I10SICAX U PEIKKE JIMIHBIE BCTPEUH.
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Jlosiroe Bpemst paspaboTunku BeJir G0pb0y 3a KpaTKoe OIpeieieHue apXi-
TEKTYPbI TIPOTPAMMHOTO 0OECIIEYEH ST, TAK KaK 9TO JTOCTATOUHO OOJIbITIAst
W [TOCTOSTHHO MeHsttoIasicst 06acthb. Pasibg J[?KOHCOH IIPEBOCXO/HO OIpe-
JIEJTUJT aPXUTEKTYPY MPOrPAMMHOIO 0GeCiedeHrst KaK «BaKHYIO HMITYKY
(uem ObI 9T0 HU OBLITO)». PaboTa pazpaboTIMKa apXUTEKTYPhI COCTOUT
B TOM, 4TOOBI OHSATh ¥ cOAIAHCUPOBATH BCE ITH BaskKHbIe Beln (deM Obl
OHU HU OBLJIH).

Basknast yactbh pa3paboOTKK apXUTEKTYPbI COCTOUT B TOM, YTOObI IIOHSITH
TpebOBAHUS TOI WM MHOM cepbl Or3Heca I 00bEKTa K IIPE/JIaraeMOMY
peritennio. Xotst aTu TpeboBaHUst pabOTAIOT KaK MOTUBAITUST HCITOJIH30Ba-
HUS IIPOrPAMMHOTO OGecIiedeHust IJIsi PellieH sl TOCTaBJIeHHO 3a1a4H,
OHU B KOHEYHOM CU€Te MPEACTABJIAIOT coOO0il JUIlb OUH U3 (haKTOPOB,
KOTOpbIE Pa3pabOTUMKH aPXUTEKTYPbI (APXUTEKTOPHI ) IOJIKHBI YIUTHIBATD
IIPU CO3/IaHIK aPXUTEKTYPbL. Pa3spaboTunKy apXUTEKTYPbI J0JIKHBI TAK/KE
YUUTBIBaTh MHOTHE fIpyTHe (pakTopbl. HekoTopbie (hakTopwl siBHBIE (Takue,
KaK COrJIaleHusi 00 ypPOBHE TPEIOCTABIEHUS YCIIYT), a APYTHe HEsIBHBIE
JUISE TOW WJIM MHOM o6JacTh GusHeca (HalpuMep, KOMITaHUsT 3aHUMAeTCst
CIUSHUEM U TIOTJIONEeHNeM APyTuxX Komnanuii). [loaTomy KauecTBO ap-
XUTEKTYPBI TPOrPAMMHOTO 00€eCTIeYeH ST TIPOSIBIISIETCST B CIIOCOOHOCTH e
pazpaboTurKa aHAJIU3UPOBaTh OM3Hec-TpeboBaHKs 1 TPeOOBAHUS MIPE/I-
METHOIT 06JIaCTH HapsILy ¢ APYTUMU BasKHBIME (haKTOPaMU, 4TOObI HANTH
peleHne, KOTOPoe ONTUMATBHO YPAaBHOBEIIUBAIO Obl BCE MPOOIEMBI.
O6u1acTh apXUTEKTYPbI IPOTPAMMHOTO obectiedeHust o6pasyercs us 00b-
eTMHEHNS BCeX ATUX (haKTOPOB, Kak 9TO TToKa3aHo Ha puc. 1.1.
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Koutponupyemoctb /0

TPOM3BOAUTENbHOCTD \

be3onacHoctb B

TpeboBaHua

[laHHble g

Jlonyctumoctb O

Macwrabupyemoctb

Puc. 1.1. Bcs 06nacTb apxuTeKTypbl OKpy>KeHa TpeboBaHUAMM
1 pasnNyHbIMKM BO3MOXHOCTAMM

Kak Bumno Ha puc. 1.1, TpeboBaHus TIPEMETHO 06IaCTH CYIIECTBYIOT
BMecCTe C JAPYroii (hyHKIMOHAJIBHOCTBIO aPXUTEKTYPHI, OllpejiesisieMOoit
paspaborunkoM. Ciojia BXOIUT IMUPOKHIT IUATTA30H BHEITHUX (haKTOPOB,
KOTOpbIe MOTYT U3MEHATDh MPOTECC PENeHNs B OTHOMIEHUN TOTO, KaK
CTPOHTD CUCTEMY TIPOrPAMMHOTO obectiedensi. [lJist mpuMepa nmpoBepbTe
npuBeIeHHBIN B Tabu1. 1.1 CIIUCOK.

Ta6nuua 1.1. YacTnyHbIN nepeyeHb BO3MOXHOCTEN

[OCTYNHOCTb uneHTnduumpye- | TO4HOCTb a[lanTUBHOCTb | afMUHUCTPUPYe-
MOCTb MOCTb
LieHoBast TMOKOCTb KOHTPO/IMPYEMOCTb | @BTOHOMHOCTb | MPUTOAHOCTb
JOCTYMHOCTb
COBMECTUMOCTb COYETAeMOCTb KOHMIYpUPYEMOCTb | KOPPEKTHOCTb | IOCTOBEPHOCTL
HACTPanBaeMocTb | CriOCOBHOCTb 0NpefensiemMocTb [EMOHCTPUPY- | YHKUMOHaNbHAS
K pa3feneHuio EMOCTb HaeXHOCTb
CnocoBbHOCTb CnocobHOCTb OTKPLITOCTb pacnpesiensie- | NPOAOIXUTEb-
K oTnajgke K pa3BepTbiBaHNIO MOCTb HOCTb
3bPEKTHOCTb 3GQEKTUBHOCTL | MPUrOAHOCTL CMOCOBHOCTb | MPO3PAYHOCTL
K NCNONIb30BaHNO HapalLMBaHUS 0TKa30B




ApxuTeKTypa nNporpamMMHoro obecreyeHust

19

0TKa30yCTONYM- BEPHOCTb Nepefia- | YHUBEPCANbHOCTb BO3MOXHOCTb | BO3MOXHOCTb
BOCTb 4n uHdopmaummn KOHTpONIS YCTaHOBKM
LIeNIOCTHOCTH
COBMECTUMOCTb 00y4aemocTb BOCCTaHaB/MBae- ynpasnsie- MOOUILHOCTb
MOCTb MOCTb
mogmbuumpye- MOZYJIbHOCTb paboTocnocobHOCTb | He3aBucH- MOPTaTUBHOCTbL
MOCTb MOCTb
TOYHOCTb npeackasyemocTb | BO3MOXHOCTb NpOAYKTUB- [[0Ka3yemMoCTb
OLEHKKN HOCTb
BOCCTaHaB/MBae- | 3HAYMMOCTb Ha[leXHOCTb noeTopsie- BOCMPON3BOAM-
MOCTb MOCTb MOCTb
YCTOAYNBOCTb ObiCTpOTa pearut- | BO3MOXHOCTb 0- MPOYHOCTb 6e30MacHOCTb
K BHELLHUM POBaHMa BTOPHOrO 1CNOJb30-
BO3MYLLIEHUAM BaHUA
macluTabupye- HE3aMeTHOCTb aBTOHOMHOCTb yno6cTBo 06- | CNocobHOCTL
MOCTb L9 NOb30BaTeNs CNyXUBaHNsa 06ecnequvm
6e30macHocTH
npocToTa CTabUNBLHOCTb CO0TBETCTBUE XWBY4ECTb yCTOVI'-MBOCTb
CTaHgapTam
NerkocTb CONpoBO- | CrOCOGHOCTb TECTMPYeMOCTb CBOEBPEMEH- | OTCNEXMBAEMOCTb
XIOEHNs MoNyyeHus 3aiaH- HOCTb
HbIX CBOIICTB

I[Ipu co3manum MPOrPaMMHOTO OOECIIEUEHUsT APXUTEKTOP J0JIKEH OTpe-
JIEJTTH CaMble BaXKHbIE U3 9TUX BO3MOKHOCTEH. OIHAKO MHOTHE U3 3TUX
(aKkTOPOB MPOTUBOAEHCTBYIOT APYT ApyTy. Harpumep, goctuskeHne Bbi-
COKOH MPOU3BOAMTEIBHOCTH U BBICOKOI MacuITabUpyeMOCTH MOKET
ObITh 3aTPYAHUTETBHO, TOTOMY YTO JOCTUKEHUE TOTO 1 IPYTOoro Tpedyer
TOYHOrO OaslaHca apXUTEKTYPbI, ONepPaluil 1 MHOIUX JAPYIUX (hakTopoB.
B pesyiibrate HEOOXOANM aHAIK3 TIPOEKTa APXUTEKTYPbI, @ Hen30eKHOE
CTOJIKHOBEHME KOHKYPHUPYomKX hakTopoB Tpedyer Gajanca, HO GajaH-
CHPOBKA 32 U TIPOTHB KasK/[0T0 PEIIEHNUST B IPOEKTHUPOBAHUT aPXUTEKTYPbI
BEJIET K KOMNPOMUCCAM, HA KOTOPBIE TaK YaCTO KaJIyIOTCs Pa3pabOTUNKK
apXUTEKTYPbl. B TOC/Ie/IHIIE HECKOIBKO JIeT MHKPEMEHTHas pa3paboTka
IIPOrPAMMHOTO 00ecTiedeHusT co3/ana hyHIAMEHT JIs TEPEOCMbICTIEHIST
TOTO, KaK apXUTEKTYPa MEHSIETCSI CO BPEMEHEM, U TOTr0, KaK MOKHO 3a-
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IMUTUTD B XOJI€ IBOJIOIMOHHOTO PAa3BUTUS Ba)KHbIE XapaKTEPUCTUKN
APXUTEKTYPBI. DTa KHUTA CBS3BIBAET MEXKIY COOON HOBBIN B3TJISA/ Ha
apxumexmypy v 8pemsi.

HawMm xoTtenoch Ob1 I.[O6aBI/ITb HOBYIO BO3MOKHOCTb B apXUTEKTYPY IIPO-
rpaMMHOTO O6€CH€‘{€HI/I${, a UMEHHO CnoCcoOHOCMb K IBO0JNNOUUOHHOMY PA3-
6UMUIO.

ApXUTEKTYypa C 3BOJIIOLUOHHBbIM Pa3BUTUEM

HecmoTpst Ha Bee HAIM yCHIIUS, TPOrPaMMHOE 0becriedeH e co Bpeme-
HEM CTaHOBUTCS BCe CJ0KHee MeHATh. 11o Pa3HbIM IIpUYMHaAM T€ 4YaCTH,
KOTOPBIE COCTABJISIIOT CUCTEMBI IIPOrPAMMHOIO o0OeciedeHusl, He T03B0-
JIAIOT BBIIIOJHATD IIPOCTbIE USMEHEHWA U CTAHOBATCA CO BpEMEHEM BCE
6oJtee XpYTIKUMU U HETTOATIMBBIMU. VI3MeHeHUsI B TIPOEKTAX 110 pa3pa-
60TKe MporpaMMHOro obecriederuss 0ObIYHO 00YCIOBIEHBI TIOBTOPHOI
OLEHKOH (DyHKIIMOHAJbHOCTHU U /WU TPAaHIIIAMU 00J1aCTH IPUMEHEHUSI.
V3aMeHeHUsT IPYTOTO THIIA MTPOUCXOISAT BHE 00IaCTH KOHTPOJIST apXu-
TEKTOPOB ¥ CIEI[HAJTUCTOB 0 J0JTOCPOYHOMY ILIAaHUPOBAHUIO. XOTsI
paspaboTynKaM apXUTEKTYPbl HPABUTCS 4yBCTBOBATH Ce€OsI CIIOCOOHBIMU
K CTPATernYecKOMYy MJIAaHUPOBAHUIO, TOCTOSIHHO MEHSIIOIIASICST Cpe/ia
pa3paboTKU IPOrPAMMHOI0 0OeCIIeYeH ST IeJIaeT ITO 3aTPYAHUTEIHHBIM.
[TockobKy MBI He MOKeM M30eKaTh U3MEHEHUIA, TO HaM HEOOXOIUMO
X NCITIOJIb30BAaTh.

Kak MOX>XHO OCyL|eCTB/IATb A0JZIFTOCPOYHOE
niaaHNpoBaHue, ecsin Bce NoCTtossHHO MeHsieTca?

B 6uosiormueckoM Mupe OKpysKaoliasi cpeja HelPePbIBHO MEHSAETCs
MO/l BO3/IEMICTBIEM TIPUPOAHBIX U aHTPOTIOTeHHBIX puynH. Hampuwmep,
B Havasie 1930-x rogoB B ABcTpasiu GbLIN MPOBJIEMBI € JKyKaMU-HOCO-
poramu, KOTopble BPeAU/I moberaM caXapHoro TPOCTHUKA U JIEJIald ero
BbIpalliuBaHue U c60p HeBBITOAHBIMU. B niore 1935 rosa B 0TBET Ha 9TO
CyIIleCTBOBaBIIIee B TO BpeMsi Biopo yrpaBiieHnst aKCIiepUMeHTaaIbHbIMU
CTAHITMSIMU 10 BBIPAIIIMBAHUIO CAXapPHOTO TPOCTHUKA CTAJIO UCIIOJIb30BATh
U1t GOPBOBI € JKYKaM# TPOCTHUKOBYIO ska0y, KOTOpasi paHblIlle HaceJIsiia
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[0xnyio u Cpennioio Amepuky'. Ilocse pa3Benenust B HeBoJie HEKOTOPOE
YHCII0 MOJIOJIBIX TPOCTHUKOBBIX skab B miosie u aprycre 1935 roma 6bu10
Boinyiieno B CeBeprom KBuncienge. O6magaronias iI0BUTON KOXKed
U He UMeoIast Bparos, TPOCTHUKOBAs jkaba IIMPOKO PacipoCTPaHmIaCh;
Ha CETOMHSIIIHIH JIeHb UX YncJio focTurio 200 Mmusinonos. Mopaiib: BHe-
ceHre M3MEeHEHWH B BBICOKOJAMHAMUYHYIO 9KOCUCTEMY MOXKET TTPUBECTH
K HEIPe/ICKa3yeMbIM Pe3yJIbTaTaM.

IKocucreMa pa3pabOTKH IIPOrPaMMHOI0 obecedeHns BKIYaeT B ceOs
BCce paboune MHCTPYMEHThI, (hpeiiMBOPKM, OMOIMOTEKH U IIPAKTUYECKUI
OIIBIT, HAKOILJIEHHBII B Ipoliecce pa3paboTKu. Jta sKocrucTeMa GopMu-
pyer paBHOBECHE, BO MHOIOM HAallOMUHAIOIEee GUOJIOTUYECKYIO CHCTEMY,
KOTOPOE Pa3pabOTYNKK MOI'YT IIOHUMATh U CTPOUTH BHYTpU Hero. OHaKo
9TO paBHOBeCHE JAUHAMUYHOE, COIPOBOK/IAIOIIEECS HEIPEPbIBHBIM T10-
ABJIEHUEM HOBBIX Belllel, HapylIalomux OaJaHc, IMoKa He YCTaHOBUTCS
HOBOE paBHOBeCHOE cocTosiHue. [TpeactaBum cebe mepeBo3siero Kopooku
MOHOIIMKJIUCTA: 9Ta CUCTEMA QUHAMUUHAS, TAaK KaK CTaPAETCs COXPAHITh
BEPTUKAIBHOE MOJIOKEHNE, U PABHOBECHASL, TIOTOMY YTO IIPOAOJIKAET MO/~
nepxuBaTh Oananc. B cpese pazpaboTKu mporpaMMHOrO obeciiedeHust
Ka’kj10€ HOBOBBEICHUE NJTH HOBast TPAKTHKA MOKET HAPYIIUTh CTaTyC-KBO,
BBIHYK/Ias 3aHOBO JJOCTUTATh PaBHOBECHsL. MbI IPOI0JIKAEM M0A0paChI-
BaTh MOHOLIMKJIMCTY ele GoJiblie KOPOOOK, BBIHYK/IAasA €ro BCAKUI pa3
BOCCTaHABJIMBATh PABHOBECHE.,

PazpaboTyrku apXuTeKTY Pl MHOTHM HATIOMITHAIOT HAIIIETO 3JI0TIOTyYHO-
r0 MOHOITUKJIMCTA, HETPEPHIBHO HGATAHCUPYIOIIETO U Al TUPYIOIIETOCST
K U3MEHSIoMMUMcs yeaoBusaM. [IpakTrka mpoeKTUpoBaHus HellpepbIBHOMN
MOCTAaBKU MPEICTABIISIET COOON TAKOW TEKTOHUYECKUN C/IBUT B PABHOBEC-
HOM COCTOSTHUU: BCTPaBaHMeE paHee Pa3pO3HEHHBIX PyHKINHN (TaKnX, Ha-
HPUMeEP, KaK OTIEPAIIHI ) B IIUKJI pa3paboTKU POrPAMMHOTO 06eciedeHust
OTKPBIBAET HOBBIE TIEPCIIEKTUBDI HA TIOHSTHE UMeHeHull. Pa3paboTdnku
APXUTEKTYPbI KOPITOPATUBHBIX MTPUJIOKEHUET OOJIbIITE HE MOTYT OITHPATHCSI
Ha TSTUJIETHUE TJIAHBI, TTOTOMY YTO BCsI KOHIIEIIMS Pa3pabOTKK TIPo-

! Clarke, G. M., Gross, S., Matthews, M., Catling, P. C., Baker, B., Hewitt, C. L.,
Crowther, D., & Saddler, S. R. 2000, Environmental Pest Species in Australia, Australia:
State of the Environment, Second Technical Paper Series (Biodiversity), Department
of the Environment and Heritage, Canberra.
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rpaMMHOTI'O obecrieyenud BUJAON3MEHUTCA 34 9TOT NEPUO, ITIOTEHITNAJIBHO
IpeBpaliad A0JATOCPOUYHbIE PEIIEHNA B KaTErOpruio CIIOPHbBIX.

Paspymuresbabie n13MeHEHUS CIOKHO TIPOTHO3UPOBATH /1asKe OTTBITHBIM
npaktukaM. [losBiaerne nHCTpyMeHTa KOMIO3UIINKM KOHTeliHepoB Doc-
ker (https://www.docker.com/) sIBJISI€TCSI IPUMEPOM HETIOCTUKUMOTO C/IBUTA
B TIPOMBITIJIEHHOCTH. OTHAKO MBI MOKEM TIPOCTEUTH TOSIBIEHNE KOH-
TelHEePU3AIIH C TOMOIIIBIO CEPHUH HEOOJIBIITUX TOCIEI0BATENHHBIX IIATOB.
HexoTtopoe Bpems Haza 1 oniepalimoHHbIe CUCTEMbI, CEPBEPHI TPUJIOKEHUT
U [IPOYME DJIEMEHTBI HH(PPACTPYKTYPbI ObLIN CyOGBEKTaMU KOMMEPUYECKO
JIESTESTBHOCTH, TPEOYIOIINMI JIMIIEH3MPOBAHNUST 1 OOJIBINHIX 3aTpaT. MHOTHE
apPXMUTEKTYPBbI, IPOEKTUPOBABIINECST B OTH TObI, OBLIM OPHUEHTUPOBAHBI
Ha ahdexTrBHOE TPUMeEHEHNe COBMECTHO HUCITOIb3yeMbIX pecypcoB. Ilo-
CTETIeHHO omepalinoHHast cucteMa Linux craja BIoJiHe TTPUeMJIeMON JIIs
MHOTHUX TIPEATIPUATHI, ¥ OeHedCHble 3aTPAThl Ha ONePaIlMOHHbIE CUCTEMbI
COKpATUJIUCH 10 Hy 1. 3ateM DevOps Havamm npakTnieckoe IpuMeHeHne
ABTOMATUYECKON MHUIMAIU3AINY MAIIMH ¢ TTIOMOTIbI0 TAKUX UHCTPY-
MeHTOB, Kak Puppet (https://www.puppet.com/) uin Chef (https://www.chef.
io/), caenas OC Linux sxcnayamayuonno csoboauoil. ITocie Toro xak
9KOCHUCTEMA CTajia CBOOOHOM 1 HaIIlJIa MIMPOKOe TIPUMEHEHE, CTajia He-
n30€KHOI KOHCOIM/IAINST PACITPOCTPAHEHHBIX (POPMATOB, HCIOJIh3YEMbIX
IS TIepeHoca JoKyMeHToB; nossuiics Docker. Ho konTeiinepusaiys He
cMOTJTa OB IOSIBUTHCS O€3 BCEX 9BOJOIIMOHHBIX IIAT0B, BEYIINX K 3TOMY
3aBePIICHUIO.

[TporpammHbIe 1aTHOPMBI, KOTOPIE MBI KICTIOTb3YEM, CJIY;KaT IIPUMEPOM
HelnpepbIBHOM aBosoIKu. HoBble Bepcuu sI3bIKOB ITPOrPaMMUPOBAHUS
mpeIaraioT Jy4iire TpUKJIaaHbie TporpaMMubie natepdeticer (API —
application programming interfaces) /st HOBBINIIEHNsT YHUBEPCATIBHOCTH
WJTH JiJ1s1 00JIACTH TIPUMEHEHUST [IPU PEIIEHN N HOBBIX 3aj1a4; HOBbIE SI3bIKI
[POrPaMMHUPOBAHUS TIPE/JIaraloT PasHbIe TTAPaJUIMbl U PasHbie HAOOPBI
KoHCTpynpoBanusi. Harrpumep, si3bik Java ObLT IpeICTaBIeH Kak 3aMeHa
st3bika C++, 4T06bI 06JIErYUTH HATTMCAHKE CETEBOTO KOJIA ¥ YJIYYIIUTh TPO-
1ecc ympasJeHus namsaTbio. Ecam mocMoTpeTs Ha ipomiesiue 20 get, Mbl
3aMeTHM, YTO MHOTHE SI3BIKU BCe ellle HelpepbiBHO pazBuBaioT AP, B TO
BpeMsi KakK y a0COJIIOTHO HOBBIX SI3BIKOB IPOTPAMMHUPOBAHS TIEPHO/IYE-
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CK¥ BO3HUKAIOT HOBbIE TIPOOJIEMBI. IBOJTIOIHUS SI3BIKOB ITPOrPAMMHUPOBAHUST
nmokasaHa Ha puc. 1.2.

Kotlin 1o
Swift w21 2z
Go 1 12 14 15 18
Clojure 10 120 130 140 150 180 170 180
F#t 1o 20 a0
Scala 1o 20 270 290 2101 2110 330
C# 1o 20 30 40 50
Ecmascript 1+ 2 3 5 s
Ruby 10 12 14 16 1.8 12 21 22 23
Java w11 12 13 14 LY 7 8
PHP - Since 98 400 50 550 7.00
Python = since s 20 ag a5 40
C++ o 82 G188 C++11 G414

- »

1986 1987 1898 1888 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2011 2012 2013 2014 2015 2016

Puc. 1.2, dsonounst NOnNynsipHbIX S3bIKOB MPOrpaMMMpPOBaHNS

HesaBucumo oT TOro, Kakoit UMEHHO aclieKT pa3paboTKU IPOrPaMMHOTO
obecriedeHrst MbI pacCMaTPUBAeM — ITPOTPAMMHbBIE TIAT(OPMBI, SI3BIKH,
OIIEPAIIMOHHYIO CPey, TEXHOJIOIHUIO IOIJIEPKKH IIOCTOSTHHOTO XPAaHEeHUS
JAHHBIX U T. I1., — MbI 0KU/IA€M [TOCTOSIHHBIX U3MeHEHU . XOTs Mbl HE MO-
JKEM TTPEJICKA3ATh, KOT/[A TPOM30I/IY T MI3MEHEHHSI B TEXHIIECKO 001acTi
wim 00JIacTU IPUMEHEHUsST I KaKie MMEHHO U3MEHEHUs COXPAHSITCS,
MBI 3HaeM, 4TO u3MeHeHus1 HenzbeskHbl, Cire0BaTebHO, MBI TOJIKHBI
pa3pabaThiBaTh APXUTEKTYPY HAIIEN CUCTEMBI, 3HAST, 4TO UBMEHUTCST TEX-
HITYeCKast 00J1acTb.

Eciin sxocucTemMa HEPEPHIBHO MEHSIETCST HEMTPEACKa3yeMbIM 00pa3oM
U NIPOTHO3WPOBAaHNE U3MEHEHUIT HEBO3MOKHO, TO UTO TOT/IA SIBJISETCS
arbmepHamueoll ;KeCTKOMY TJIAHUPOBAHUIO? APXUTEKTOPBI KOPIO-
PaTUBHBIX MPUJIOKEHUN ¥ APyTHE Pa3pabOTUNKU TOJKHBI HAYIUTHCS
azanTupoBaThest. JacThio TPAAUIIMOHHOTO 0O0CHOBAHUS, JIEKAIIETO
B OCHOBE JI0JITOCPOYHOTO MJIAHUPOBaHWsI, ObLIN BOPOCHI (PMHAHCUPOBA-
HUST; U3MEHEHWsI TPOrPaMMHOT0 0becTiedeH st ObLIN JOPOTOCTOSIIIIUMH.
OnHako coBpeMeHHas MPaKTUKa MPOEKTUPOBAHUS CBeJia HAa HET 3TOT
(akTop, crienaB n3MEeHEHNS MeHee 3aTPATHBIMU ITyTeM aBTOMATU3AIINHT
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BBITIOJTHSIBITUXCSI BDYYHYIO B ITPOIILJIOM TIPOIIECCOB U B PE3YJIbTaTe IMOsIB-
JIEHUsT IPYTUX TPAKTUK, Takux kak DevOps (development u operations).

Muorwue pazpaboTYuKN MUKPOIIPOIIECCOPHBIX CUCTEM CTOJKHYJIICH C TEM,
YTO HEKOTOPbIE YaCTH UX CUCTEM OBLIO CIOKHEE MOAU(DUIINPOBATD, YeM
octasbhble. BoT moyemy apxumexmypy npozpammnozo obecneuenus onpe-
JEJISIOT KaK «4acTh CHCTEMbI, KOTOPYIO CIIOKHO OY/IET MEHSATH TOTOM». DTO
yI0OHOE OTIpe/ie/IeH e BCe JIEIII0 Ha Te YaCTH, KOTOPBIE MONCHO U3MEHUTD
6e3 0cOObIX YCUIINI, U HA T€, KOTOPBbIE MEHSTH JIEHCTBUTENILHO CIOKHO.
K coxanenuio, aTo ornpeiesieHe MpeBPaIIaeTcst B «OesIoe msaTHo», Koraa
HAYMHAEIb yMaTh 00 apXUTEKTYpE: MPeoN0KeHIe Pa3padOTINKOB,
94TO M3MEHEHUSI CJI0KHO BHECTH, CTAHOBUTCSI CAMOCOBIBAIOIIIMMCS TTPO-
POYECTBOM.

HeckobKo JieT Haza HeKOTOpbie pa3pabOTYNKN HHHOBAIIMOHHBIX apXU-
TEKTYP TIPOrPAMMHOTO 00eCTIeYeH s [IEPEOCMBICIIAIIN TIPOOIEMY «CJIOKHO
OyIeT MEHSITh TTI03Ke» B HOBOM CBETE: UTO, €CJIM BO3MOKHOCTH MEHSITh MbI
BCTPOUM 8 apxuTeKTypy? [[pyrumu cioBamu, ecau npocmoma uameHeHus:
ABJIIETCSE GA30BBIM TPUHITIIOM APXUTEKTYPbI, TOT/Ia BHOCUTH U3MEHEHMUSI
Oynet Heca0kHO. BeTpanBanie B apXUTEKTYPY CIIOCOOHOCTH 9BOJIOIHO-
HUPOBATh B CBOIO Ouepe/ib IMPUBOUT K MOSIBJIEHUIO 11€JI0T0 Psi/ia HOBBIX
XapaKTepPUCTUK, CHOBA HapylIas JUHAMWYECKNe XapaKTePUCTUKH.

Jlaxxe ecain aKocucTEeMa He MEHSIETCS, TO YTO MOKHO CKa3aTh HacUeT T0-
CTEMEHHOTO YXYAIIEHUs] XapaKTEPUCTUK apXUTEKTYPh? PazpaboTunku
IIPOEKTUPYIOT apXUTEKTYPbI, HO 3aTeM I10/[BEPraloT UX BO3/eHCTBUIO
Xa0TUIHOTO PEATBHOTO MUPA, 6HEOPSI0Ue20 HEUTO TIOBEPX APXUTEKTYPHI.
Kakum 06pasom pazpaboTUMKK apXUTEKTYPbI 3AIUIIAIOT BasKHBIE YACTH,
KOTOPbIE OHU TAKOBBIMU OTIPE/Ie/INIIN?

Kak MO>XHO 3alMTUTb CO3AAaHHYIO apXUTEKTYpY
OT NOCTEeNeHHOM Aerpagauum?

[TocTenennoe yxyzlieHne, KOTOPOE 4aCcTO Ha3bIBAIOT 6UMoBol dezpa-
Oavueri (bit rot), Bo3HMKaeT BO MHOTUX OpraHusaiusax. PazpaboTunku
aApPXUTEKTYPbI BBIOMPAIOT OIPEAEJTEHHbBII MaTTePH apXUTEKTYPbI IS
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BBITIOJTHEHUS TPeOOBaHMIT TOM MU MHOKN 06/1aCTH IPUMEHEHUS U COOT-
BETCTBYIOIINE BO3MOKHOCTH, HO 3TH XapPaKTEPUCTUKHN YaCTO HAUMHAIOT
co BpeMeHeM yxy/amaTbcesd. Hanpumep, ecin apXuTeKTop co3/1ajl MHOTO-
CJIOMHYIO aDXUTEKTYPY C BEDXHUMU CJAOSIMU TIPEICTABICHUS U HUKHUMHI
CJIOSIMU XPAHEHHU S, a TAKKe HECKOJIBKUMU ITPOMEKYTOUYHBIMU CJI0SIMU, TO
pazpaboTunku, paboTaoIne Ha/l OTYETAMH, U3 COOOPaKEHU I MTPOU3BO-
JUTETBHOCTHU OY/IyT YaCTO CIPAIINBATH PAa3pelieHUst Ha MPSIMOM TOCTYTI
K XPAHSITIIMCST B HUKHEM CJIO€ TAHHBIM U3 CJI0SI TIPE/ICTABIEH ST, 00XO0/IsT
apyrue ciaou. Pa3paboTyrKu apXUTEKTYPbI CO3/IAI0T CJIOU, YTOOBI U30-
JIMPOBATh U3MEHEHUsI. 3aTeM pa3paboTUnKy 0OXO/IAT ITU CJIOU, YBEJIH-
YKBasi CBSIBAHHOCTD U HAPYTIask 000CHOBAHUST, KOTOPBIE JIEKAT B OCHOBE
(opmupoBanus cioes.

[Tocse Toro Kak OBLIM OIpe/eJeHbl BayKHbIE XapaKTEPUCTUKH apXUTEK-
TYPBI, KAK MOKHO 3AUiUMuUmMyb 9T XapaKTePUCTUKHU, YTOOBI TIPOTUBO/IEH-
CTBOBaTh UX yxy/menuto? J[obaBieHue cnocooHocmu K 6010UUOHHOMY
passumuio TperoaaraeT 3aUTy OCTAJbHBIX XapaKTePUCTUK 110 Mepe
9BOJIIOIK crcTeMbl. Harprimep, eciiv pa3paboTynk apXUTeKTYPhI CIIPOEK-
TUPOBAJI APXUTEKTYPY, CIOCOOHYIO MAaCIITabUPOBATHCS, EMY HE XOTEJIOCh
6bI, I-ITO6bI XaPaKTEPUCTUKN CUCTEMbI YXYAIIAJUCh 110 MEPE IBOJIIOIIUN
cucteMbl. Takum 00pa3oM, cnoCOOHOCMb K 380JIOUUOHHOMY DASGUMNUIO
SIBJISIETCST METaXapaKTePUCTUKOM, apXUTEKTYPHOI 000JI0UKOM, KOTOpast
3aIUTIAET BCE OCTATbHBIE XaPDAaKTEPUCTUKHU aPXUTEKTYPHI.

B aroii kuure nmokazano, 4To mo00IHBIM 3(P(HEKTOM APXUTEKTYPBI C IBOJTIO-
IIMOHHBIM Pa3BUTUEM ABJIAIOTCA MEXaHU3MBI, UCIIOIb3YEMbI€ /171 3allUThI
Ba)KHBIX aPXUTEKTYPHBIX XapaKTepucTUk. Mbl TpoaHaaInusnpoBaiu uieu,
JIESKATIUE B OCHOBE HENPepuleHo MeHsiouelicst apxumexkmypol (continual
architecture): mocTpoeHne apxuTeKTyp, HE UMEIOIUX KOHEYHOTO CO-
CTOAHUSA, TPeIHA3HAYEHHBIX JIJIS1 9BOJIIOIIUU € TIOCTOSTHHO MEHSIoNencs
9KOCUCTEMOIT pa3pabOTKU MPOTPAMMHOTO 00ECTIEYEHUS U COJEPIKAIIUX
BCTPOEHHBIE CPEACTBA 3alUTHl BAKHBIX XapaKTEPUCTUK apXUTEKTYPHI.
MbI He IbITaeMcsl ONPEAETUTh aPXUTEKTYPY MPOrPaMMHOI0 obecreye-
HUS B COBOKYITHOCTH; CYyIIECTBYET MHOTO IPYTUX XapakTepucTuk (https://
martinfowler.com/ieeeSoftware/whoNeedsArchitect.pdf). BMecTo 5TOTO MBI IeTaeM
aKI[eHT Ha pacllinpeHue NCIoJIb3yeMbIX B HACTOsIIee BPeMsI Olpe/le/IeHNH,
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4TOOBI I[O63.BI/ITI) TIOHATHE 8pEMEHU N USMEHEHUS B KaUECTBE 9JIEMEHTOB
IIepBOro KJjacca.

[IpuBoauM Hallie ornpe/ie/ieHre apXUTEKTYPbI ¢ 3BOJIOIMOHHBIM Pa3BuU-
THEM:

ApxXuTeKTypa C 9BOJIONMOHHBIM Pa3BUTHEM IOJICPKUBAET YIIPaB-
JigeMble, OoCTeNeHHble U TI0Ce/[oBaTeIbHble UI3MEHEHHS cpa3y B He-
CKOJIBKUX HAIPABIEHUSX.

MHKpeMeHTHble U3MEeHEeHUs

Huxpemenmmvie usmenenus (Incremental change) onucrbisaior 8a acriexra
APXUTEKTYPbI TPOTPAMMHOTO 0OeCTIeYeHH: TO, KaK KOMaH/Ibl [IOCTENEHHO
(hopMHPYIOT ITporpaMMHOe obecrieyeHue, U TO, KaK OHU €TI0 Pa3BepPThIBAIOT.

B mportecce pa3paboTku apXUTEKTypa, A0MyCcKatolas HeOobIine, To-
CTeTleHHbIe U3MEHEHMsI, JIeTYe IBOJIOIUOHUPYET, TOTOMY YTO Y pa3paboT-
YUKOB €CTh HeOOJIbINe TPaHUIIbl M3MEeHeHN. B 1iane pasBepTbiBaHust
MHKPEMEHTHOE U3MEHEHNEe OTHOCUTCS K YPOBHIO MOIYJTbHOCTUA U YMEHb-
IIEHWIO CBSI3aHHOCTH CUCTEMBI JIJIsi OusHec-(hyHKIUN U TOMY, KaKk OHU
oToGpakaTcst B apxurekType. [IpuBeeM mpuMepsl 1o mOpsijIKy.

Y KpyIHO#l KOMIIaHUM TI0 TIpoiakaM BUIKeTOB Penultimate Widgets
€CTh CBOW CalT ¢ KaTaJoroM BUKETOB, 06ECTIEYeHHBIN apXUTEKTY PO
MHUKPOCEPBHCA U COBPEMEHHOM MPaKTUKOM TpoekTupoBanust. OmaHOM 13
ocobeHHOCTel caiiTa SIBJISIeTCSI BO3MOKHOCTB I10JIb30BaTe el OleHUBaTh
pasHble BUJKETHI 110 PEUTUHTOBOW 3Be3/104HON cucTeme. pyrue yciy-
i, npenocTasisiembie Penultimate Widgets, Takke HYKIQIOTCST B OIIEHKE
(olleHKa KJIMEHTCKUX CEPBUCOB, TPAHCTIOPTHBIX YCIYT U T. 11.), TTO9TOMY
9TH YCIYTH COBMECTHO UCIIOIB3YTOT CUCTEMY OTIeHOK. OTHAKTbI KOMaH/I,
3aHUMAIOIIAICS OTIEHKAMU, BBITTYCKAeT HOBYIO BEPCUTO CUCTEMBI, KOTOPast
MO3BOJISIET UCTTOTb30BATh IPOMEKYTOUHbBIE KATETOPUH, YTO SIBJISETCS He-
GOJIBIIINM, HO 3HAUUMBIM OOHOBJIEHUEM. J[pyrite cepBUCHI, 11T KOTOPBIX
crcTeMa OIEHOK He TpebyeT Tepexo/ia Ha HOBYIO BEPCHIO, TOCTETIEHHO CO-
BepIIAIOT yA0OHBIN 7151 HUX epexo/1. Yacts npaktuk DevOps Biodaer
B ceOst KOHTPOJIb ADXUTEKTYPBI HE TOJIBKO CEPBUCOB, HO TAKKE MapIIPYTOB
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Mesky HuMmu. Kora KoMmania KOHTPOJIsT ofepaiiuii BUIUT, 4TO HUA OJ[HA
13 OoIlepaliuii He HApaBJIseTCs B TeUeHHWe OTpe/eIeHHOTO NHTepBaja
BPEMEHU B OIPEIEJEeHHbI CEPBUC, OHA aBTOMAaTUYECKHN BBIBOJUT 3TOT
CEpPBUC U3 3KOCUCTEMBI.

ITO NpUMep MHKPEMEHTHOIO U3MEeHEeHUsI Ha YPOBHE apXUTEKTYPbI: UC-
XOJIHBIIT CEPBHC MOKET pabOTAaTh BMECTE C HOBBIM, €CJIH B HEM HY/KIAIOTCST
npyrue cepBuchl. KoMaHIBI MOTYT TIepeX0UTh Ha HOBOE TIOBe/leHIEe BO
BpeMsI TlepepbiBOB B paboTe (WM 10 Mepe HeOOXOAUMOCTH), a cTapasi
BEPCHUST ABTOMATHIECKI OTOPACHIBAETCSI.

JLJ1st yCTIENTHOTO OCYIeCTBICHNSI HHKPEMEHTHOTO U3MEHEHMsI TPeOyeTcst
KOOP/IMHAIIMS, OCHOBAHHAsI Ha MCIIOJIb30BAHUU TIPAKTUKY HEITPEPbIBHOM
noctaBku. IleTMKoM aTa NpakTHKa Hy’KHA He BO BCeX CJydasiX, HO JI0-
CTAaTOYHO YaCTO UCIOJIb3YyeTCs B €CTeCTBEHHON cpe/ie. Mbl IOSICHUM, KaK
MO’KHO JJOCTUYb MHKPEMEHTHOTO U3MEHEHMWs, B TJIaBe 3.

YnpasnseMmoe usMeHeHue

ITocste TOro Kak apXUTEKTOPBI BHIOpAIN BaskKHBIE XapaKTEPUCTUKH, M
HEOOXOAUMO HANPAGLsMb NUBMEHEHUS B apXUTEKTYPe, YTOObI 3allIUTUTh
aTn XapakTepucTuku. C 3TOM TeThI0 HAMU U3 BBIYMCIEHUI C TTOMOTIHIO
9BOJIIOIIMOHHBIX AJITOPUTMOB ObLJIa 3aMMCTBOBAaHA KOHIIETIIUS (DYHKUULL
npuzoonocmu (fitness functions). MyHKIMS TPUTOLHOCTH SABJISIETCS 1€~
JIeBOI (DYHKI[MEI, MCIIOIb3YEMOI ISl OLIEHKHU TOT0, KaK OJIM3KO PelleHe
MEePCIIEKTUBHOTO TPOEKTUPOBAHUS K IOCTIKEHUTO TIOCTABJIEHHBIX ITeJIeH.
B BeIuncsieHusIx ¢ mOMOTIbIO 9BOJTIOTTMOHHBIX aJITOPUTMOB (DYHKITHS TTPU-
TOZIHOCTY OIpe/esIsieT, U3BMEHUJICS JIX CO BpEMEeHeM aJiTOPUTM B JIYUIITYIO
cTOpoHYy. /[pyruMu ciioBaMu, 1Mo Mepe CO3/IaHMsT KaXKI0TO BAPUAHTA aJiro-
puT™Ma GYHKITUS TIPUTOTHOCTH OTIPEIEIISIET, HACKOJBKO ITPUTO/IEH KK bIH
BapUaHT, OCHOBBIBASICh HA TOM, KaK Pa3pabOTUMK ITOTO aJITOPUTMA OITpe-
JIeJIsIeT TPUTOTHOCTD.

Mpbl cTaBUM aHAJIOTUYHYIO 11€JIb B APXUTEKTYPE C dBOJIIOIIMOHHBIM Pa3-
BUTHEM — 110 Mepe 9BOIIOIMOHNPOBAHNS aDXUTEKTYPhI HaM Hy»KeH Mexa-
HU3M OIIEHKH TOTO, KaK U3BMEHEHHUsI BJUSIOT Ha BA)KHbIE XapaKTePUCTUKU
APXUTEKTYPBI U TIPEIOTBPAIAIOT UX yXy/llleHne co BpeMeneM. [lonsitue
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(byHKITMY TPUTOHOCTY OXBATHIBAET PA3TMYHbBIE MEXaHU3MbI, KOTOPbBIE MbI
WCIIOJIb3YeM JIJII TapaHTHH TOTO, YTO apXUTEKTypa He MEeHseTCs HexXeJla-
TeJBHBIM 00PA30M, BKJIIOUASI OTIPe/IeJIEHHBIE TIOKA3aTeJIN, TECTBI U IPyTHE
UHCTPYMEHTHI TpoBepkH. [Tocsie Toro Kak pazpaboTurK OTPe/IesII XapaK-
TEPUCTUKH apPXUTEKTYPBI, KOTOPbIE HEOOXOAMMO 3AIIUIIATH TT0 MEPE Pa3-
BUTHSI COOBITHIT, OH 3a/1a€T OJIHY WJIM HECKOJIBKO (DYHKITHIT TIPUTOAHOCTH
JIJTS 321U TBI 9TUX XapaKTePUCTHUK.

Wcropuueckn cI0KUIIOCH TaK, YTO ONPEIEJCHHYIO YacTh apXUTEKTYPhI
paccMaTpUBAIOT KaK YIIPABJISIONLYI0, W Pa3pabOTYNKU COBCEM HETaBHO
IPUHSIN U110, TO3BOJISIONIYI0 OCYIIECTBISATh U3MEHEHUSI C TIOMOTIBIO
camoit apxutekTypbl. DyHKIINN apXUTEKTYPHOI MPUTOTHOCTH TO3BO-
JISIOT IPUHUMATD PEIIeHUsT B KOHTEKCTE MOTPeOHOCTEN OpraHu3aum
1 YIIPaBJICHUS MTPE/IIIPUSATHEM, OTHOBPEMEHHO CO3/IaBasi KOHTPOIUPYEMYIO
OCHOBY [IJIS 9TUX PellleHn . ADXUTEKTYypa C 9BOJIIOIIMOHHBIM Pa3BUTHEM HE
ABJISIETCA HE UMEIOIMM OFpaHI/IquHfI, HeHa/Ie’)KHBIM METO10M p33p36OTKI/I
IIporpaMMHOTO O6eCHe‘-IeHH§I. HaHpOTI/IB, 9TOT METO/l YPAaBHOBEHINBAECT HE-
06XOIMMOCTD B OBICTPOM M3MEHEHHH U COXPAHEHUU HAXOSIIUXCST BOKPYT
CUCTEM U XaPaKTEPUCTUK CHUCTEMBI. q)yHKHI/ISI IMpUroJHOCTHU IIPUBOAUT
B JIeHICTBUE apXUTEKTYPHbBIE PEIIEHUSI, YITPABJIAS ADXUTEKTY PO, OJTHOBPE-
MEHHO TO3BOJISISI BBITIOJIHSITh U3MEHEHSI, HEOOXOMMBIE JIJIST TTOJIEPIKKI
JIeJIOBOM U TeXHOJIOTMYECKOUN CPE/Ibl.

MbI rcnosb3yeM QyHKuuu npuzo0Hocmu It CO3/IaHKst yKa3aHHil 110 9BO-
JIOIIUH apXUTEKTYPBI; TIOAPOOHO PACCMOTPUM WX B TJIaBe 2.

MHorouucrieHHble 06/1aCcTU apXUTEKTYpbl

B mupe HeT oTesnbHBIX cucteM. Mup HerpepbiBeH. MecTo,
rJie cyelyeT MPOBOUTh TPAHUILY BOKPYT CUCTEMbI, 3aBUCUT
OT 11eJIA TTIPOBOIMMOTO UCCJIE/IOBAHMUSI.

— Jlonenna Medoys (Donella H. Meadows)

Knaccnueckas (l)I/ISI/IKa IIOCTEIIEHHO Hay4YWJaCb aHAaJU3UPOBATb Bce-
JICHHY10, OCHOBbIBasACb Ha TOYKaX OIIOPbI, 4YTO ITPUBEJIO K ITOABJEHHWIO
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KJaccuueckoit Mexanuku. OHaKo nosiBiieHne 6oJiee TOYHBIX TPUOGOPOB
1 OTKPBITHE CJIOKHBIX ABJIeHUIT B Hauasie XX BeKa MOCTEIeHHO TPUBEJIN
K MOHSTUIO OTHOCUTEbHOCTH. YUeHble 0CO3HAJM, YTO BCE, YTO PaHbIIle
paccMaTpPUBAJIOCH KaK OT/IETbHBIE SIBJIEHUST, Ha CAMOM JIEJI€ CBSI3aHO JPYT
¢ apyrom. Haunnast ¢ 1990-x 10108, CBOGOIHbIE OT TPEAPACCYIKOB pas-
PaboOTYMKK aPXUTEKTYPbI CTAJIM Bee B OOJIbIIEH CTENEHN paccMaTpuBaTh
APXUTEKTYPY TPOrPAMMHOTO 00€CIIeYeHUsT KaK MHOTOMEPHYO CHCTEMY.
HenpepbiBHast IOCTABKA PACITMPUIIA ATY TOYKY 3PEHMST 10 BKIFOUEHYS OIle-
partuii. OHaKO pa3zpabOTYMKK ADXUTEKTYPHI 4ACTO aKIEHTHPOBAJIM CBOE
BHUMAaHUE Ha MEXHUYeCKOU aPXUTEKTYPE, HO 9TO JIUIIb OJIHA 13 06JIacTeil
pa3paboTKu mporpaMMHOro obecriedenust. Eciiu paspaboTuuk XOTes co3-
JIaTh aPXUTEKTYPY, KOTOPast MOTJIa Gbl 9BOJTIOIIUOHUPOBATH, OH JI0JIKEH ObLI
YUUTBIBATh BCE YACTU CUCTEMbI, B KOTOPON MEHSIOTCSI B3aUMOJEHCTBUSI.
MbI X0po1Io 3HaeM 13 (PU3UKH, 4TO BCE OTHOCUTENBHO. VI apXUTeKTOPBI
3HAIOT, YTO TIPOEKT MPOrPAMMHOTO 0OECIIEYeHUsT MHOTOMEPEH.

Yr06bI HOCTPOUTDH CIIOCOOHYIO K 9BOJIIOIII CUCTEMY IIPOrPaMMHOr0 obec-
HeYeHUs, apXUTEKTOPbI A0JKHBI TIPOAYMaTh HE TOJBKO TEXHUUECKYTO
apxutekTypy. Harpumep, eciu poekT BKIoYaeT B ceOst PesIMOHHYIO
6asy JIaHHbIX, TO CTPYKTYPa U CBSI3b MEXK/Y dJIeMeHTaMK 0a3bl JaHHBIX
OyLyT TakKe 9BOJIIOIIMOHUPOBATH CO BpeMeHeM. PazpaboTunkam TakskKe He
XOTEJOCh Gbl CTPOUTH CUCTEMY, KOTOPAsi B PE3YJIbTaTe 9BOJIOIMN NMea
ObI YSI3BUMOCTH CUCTEMBI G€301aCHOCTH. 3/1eCh TPUBOISITCSI TPUMEPDI 00-
Jlacmeri apXUTEKTYPbI, & UMEHHO TEX ee YacTeil, KOTOpble COOTBETCTBYIOT
APYT APYTY NPUHIMIHATIBHO TT0-HOBOMY. HeKoTOpble pasMepHOCTH 4acTo
YKJIQJIBIBAIOTCS B TO, YTO MIPUHSITO HA3BIBATH APXUMEKMYPHOIMU 0COOEH -
Hocmsamu (CM. TIPUBEICHHBII BBIIIIE [IePeYeHb BOSMOKHOCTEN ), HO 001acmu
(baKTUYECKH 1THPe, OXBATHIBASI 9JIEMEHTBI, TPAJAUIIOHHO HAXO/IATINECS 3a
npe/eJIaMi TEXHIYECKON apXUTEKTYPhI. B KaskioM IpoeKTe ecTh 001aCTh,
KOTOPYI0 pa3pabOTUUK MOJKEH YUUTHIBATH MPU MLIIAHKPOBAHUH 9BOJIIO-
IIMOHHOTO pa3BuUTHsL. J[asiee MPUBOIATCS HEKOTOPbIE PACITPOCTPAHEHHbIE
06J1aCTH, KOTOPBIE BJIUSIOT HA CIOCOOHOCTD K 9BOJIIOINK B COBPEMEHHBIX
apXUTEKTypax MPOrPaMMHOTO 00eCTIeYeH ST

Texnuueckas

Peanuszanus onpeesieHHBIX YacTell apXUTeKTypbl: (hpeiiMBOPKOB,
3aBUCUMBIX OUOJIMOTEK ¥ PeaTnu3aIiin A3bIKa(-0B).
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[lannuvie

Cxembl 623 JAaHHDBIX, MAKETHI TAOJIUI], TUTAHUPOBAHIE OTITUMI3ATHH
U T. 1. AIMUHUCTPATOpP 6a3bl JaHHBIX OOBIYHO UMEET JIEJIO C ATUM
THUTIOM apXUTEKTYPBHI.

Cucmema obecneuenus 6e30nacHOCmuU

OtpeiesisieT IPUHITUITBE GE30MACHOCTH, HHCTPYKIIUU 1 HHCTPYMEHT
JUIs OKa3aHMsI IOMOIIM B BbISIBJICHUN HEJI0CTAaTKa PECyPCOB.

Onepavuonnas,/cucmemnas

Oco0eHHOCTD, CBSI3AHHAS C TEM, KaK aPXUTEKTYPA COMOCTABJISIETCST
¢ cytiecTByotei hU3nuecko Ui BUPTYyaJIbHOU MHMPACTPYKTY-
POIL: cepBepaMu, KJIacTepaMI MAIITHH, KOMMYTaTOPaMu, 00TauHBIMU
XPaHWJIHTIAMU H T. T1.

Kaskmast u3 aTuxX mepcrekTuB 06pasyer 061acmy apXUTEKTYPBI, TPEICTaB-
JISTIOILYT0 cO00ii OIpeieJIeHHBIM 06pa30oM BbIjI€JIEHHbIE YaCTH, COOTBET-
CTBYIOII[ME TOW NJIX MHOU TiepcrieKkTrBe. Hailla KoHTen s apXuTeKTyPHbIX
obsacTeil BKJIIOYAET TPAAUIIMOHHBIE apXUTEKTYPHbIE XapaKTEePUCTHKU
(BO3MOKHOCTI) U JITOOOU JIPYTOI 9JIEMEHT, KOTOPBI BHOCUT BKJIAJL B MO~
cTpoeHue ImporpaMmuoro obecnedenus. Kaxkmas us atux dopm mpes-
craBysier coOoil Ty WM WHYIO TOUKY 3PEHUS Ha apXUTEKTYPY, KOTOPYIO
MBI XOTHM COXPAaHUTb 110 MePE IBOJIOIUHU TPOOIEMbI 1 U3MEHEHUST OKPY -
JKAIOIIero Hac Mupa.

CymiecTByOT pa3zHooOpasHble METO/bI KOHIENTYaJIbHOTO JeJeHUsT ap-
XUTEKTYpbl Ha yacTu. Hanpumep, Moziesb ipecTaBieHusI apXUTEKTY PbI
«4 + 1», koTopas (oxycupyeTcss Ha pa3HBIX MEPCIEKTUBAX, UCXO/I U3
PasJIMYHbIX PoJIeii, 1 KoTopas UcIoJb3oBajach IHCTUTYTOM UH)KEHEPOB
anexktpoTexuuku u snektTporauku (IEEE) B onpenesennn apxutekTyps
IPOTPAMMHOTO 00€CIIeUeH s, IETUT IKOCUCTEMY Ha TaKUe MPeCTaBIe-
HUS, KaK JI02UuecKoe, npouecchoe, usuieckoe n npedcmasienue ypos-
ns paspabomku. B xuure Software Systems Architecture (https://www.
viewpoints-and-perspectives.info/) aBTOPBI TTPEICTABUIN TI€epEIEHDb TOUEK
3pEHMs Ha APXUTEKTYPY MPOrPAMMHOTO 00€eCTeueH s, OXBATHIBAIOIIHIA



MHOrouMceHHbIE 061aCTM apXUTEKTYpbI 31

6oubIoit Habop poJieit. AHamornaubiM 06pasom, mosenb C4 CaiiMona
bpayna nenut Ha yactu (byHKIIMOHAJIBHOCTD, CBA3AHHYIO C KOHIIETITY-
aJIbHOM opraHusaiueil. B mpoTUBOMONIOKHOCTD 3TOMY, B Halllell KHUTE
MBI He TBITAEMCSI CO3/IaTh CUCTEMY KJaacCu(UKaIMu U3MEPEHUH, a Bbl-
SIBJISIEM T€ U3 HUX, KOTOPBIE UCIIOJB3YIOTCS B CYIIECTBYIOMMX ITPOEKTAX.
HesaBucumo oT kaTeropuu, B KOTOPOI HAXOAUTCS Ta NN UHAS (DYHKITU-
OHAJIbHOCTD, Pa3pPabOTYNK aPXUTEKTYPhI I0JIKEH 3alUIIATh 9Ty 00J1aCTh.
Paznbie mpoeKThl UMEIOT Pa3INYHYI0 (DYHKIIMOHATBHOCTD, YTO TPUBOANT
K HEITOBTOPSOIIUMCS HabopaM U3MEPEHUH /It PasHbIX MPOEKTOB. JIto-
601 13 HTUX METO/IOB JIAET MMOJIE3HYI0 AaHATUTHYECKYIO OIEHKY, 0COOEHHO
HOBBIX IPOEKTOB, HO B CJIy4ae CYIIECTBYIOINUX MPOEKTOB HEOOXOIMMO
UMETD JIeJIO C TEM, YTO €CTh.

KOI‘,ZIa APXUTEKTOPDLI MBICJIAT B TepMHWHAX O6JIaCTefI APXUTEKTYPbI, 9TO
JIaeT MEXaHM3M, C TOMOIIIbIO0 KOTOPOTO OHKM MOTYT aHAIU3MPOBATH CIIOCO0-
HOCTb BOJIIOIIMOHHOTO PA3BUTHS Pa3IMYHBIX aDXUTEKTYP, OIIEHUBAST TO,
KaK Kask/ast BakHast 00J1acTh pearupyer Ha uamenenue. [To mepe Toro kax
CHCTEMBI CTAHOBSITCS BCe D0OJIee TECHO CBSI3aHHBIMU ¢ KOHKYPUPYIOIIUMU
DYHKIMOHAIBHOCTAMU (MACIITAaOUPYyEMOCTBIO, 0€30I1aCHOCTBIO, pacipe-
JIeJIEHEM, TPAH3AKIIMSIME | T. 11.), Pa3pabOTINKH JTOJKHBI PACIIUPSITH Te
00J1acTH, KOTOPbIE OHU UCIIOJIb3YIOT B MpoekTax. [IJisi mocTpoeHus 9Bo-
JIOIMOHUPYIOIIEH CUCTEMBI aDXUTEKTOPBI JIOJKHBI TIIAHUPOBATD TO, KaK
cucTeMa MoTJIa OBl 3BOJIIOITMOHUPOBATH B KAXK/I0U 13 ee BaKHBIX obsacteii.

Bcest apxutekTypHast 06/1acTh MPOEKTa COCTOUT U3 TpeOOBAHUI K MPO-
rpaMMHOMY ObecIiedeHnIo U Ipyrux obsacteil. Mbl MOXKET TIPUMEHSITh
(byHKIIMYM TTPUTOHOCTH JIJId 3AIATHI XaPaKTEPUCTUK apXUTEKTYPHI 110
Mepe COBMECTHOTO 9BOJIIOIIMOHHOTO PAa3BUTHUS BO BDEMECHU apXUTEKTYPbI
U ee 9KOCHCTEMBI, KaK 9TO TloKa3aHno Ha puc. 1.3.

Ha puc. 1.3 npencraBiieHbl apXUTEKTYPbI C BbISIBJIEHHBIMU Ba;KHBIMHU JIJIsI
9TOIl TPeAMETHOI 06JIACTH BO3MOKHOCTSIMU, TAKMMU KaK KOHMPOIUDY -
emocmy, dannvie, 6€30NACHOCIb, NPOU3BOOUMELLHOCTL, JOCTYNHOCMY
u macumabupyemocmy. [I0OCKOIBKY O BpeMeHeM TpeOOBaHUS TIPEAMETHON
00J1acTH 9BOIOIMOHUPYIOT, KaK/Iasi XapaKTEPUCTUKA apXUTEKTYPBI HC-
MOJIb3yeT (DYHKIUU TTPUTOIHOCTH JIJIST 3AIUTHI UX 11E€JI0OCTHOCTH.
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(DyHKHVIﬂ NPUroaHOCTI

Bca o6nactb apxuTeKTypbl

Puc. 1.3. Jliobasi apxutekTypa COCTOUT M3 TpeboBaHWUA U APYTUX U3MEPEHUN,
KaXkaoe U3 KOTOPbIX 3aLUMLLEHO PYHKLUMSAMU NPUrOAHOCTU

B 10 BpeMsi Kak aBTOPBI 9TO¥ KHUTH MOYEPKUBAIOT BA)KHOCTB 1[EJI0CTHOTO
O/X0/Ia IPU Pa3paboTKe apXUTEKTYPhI, CJAEAYeT TakKe MOHUMATh, 4TO
GOJIBINAST YaCTh IBOJIONUOHUPYIOIIEIT aDXUTEKTYPbl OTHOCUTCST K MAT-
TepHaM TEXHUYECKOI apXUTEKTYPbI ¥ COMYTCTBYIOIMM T€MaM, TAKIM
Kak cBss3anHOCTH (coupling) u cuenyenue (cohesion). B riaBe 4 Mbr
pPaccMOTPUM, KaK CBS3aHHOCTH TEXHUYECKOW apXUTEKTYPHI BIUSIET Ha
CIIOCOOHOCTD IBOJIOIMOHUPOBATD, a B TJIaBE 5 PACCMOTPUM BJIMSTHUE HA
CBSI3aHHOCTD JIAHHBIX.

CBa3aHHOCTD IIPUMEHKMMA He TOJIBKO K CTPYKTYPHBIM 9JIEMEHTaM B IIPO-
eKTax pa3pabOTKH MPOTrpaMMHOr0 obectiedeHrsi. MHOTHE KOMITAHUH, 3a-
HUMAIOIIHecs Pa3paboTKON IIPOrPaMMHOTO 0OOecTiedeH sT, He[laBHO OOHA-
PYSKUJIN BIMSTHUE CTPYKTYPbI KOMAH/Ibl Ha apXUTEKTYPY. MbI paccMOTpHM
BCE ACIIEKThI CBA3aHHOCTH B IIPOIPAMMHOM 00ECIICUEHIHU, O/THAKO BIIUSHUE
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KOMaH/[bl BO3HUKAET HA PAHHUX JTANaX U TaK YacTO, YTO MbI IOJIKHBI T10-
SICHUTD 3TO MPIMO ceiuac.

3akoH KoHBesi

B ampesie 1968 rona Mensun KonBeii nipencTtaBui CTaThio B JKypHAI
Harvard Business Review oz HasBannem «Kak koMuTeThl 1300peTaror?»
(How Do Committees Invent). B aToii cratbe KoHBeill Bbicka3biBaeT
MBICJIb, UTO COIUAJIbHBIE CTPYKTYPBI, B YACTHOCTU KAHAJIbI CBSI3U MEXK]LY
JIFOZIbMU, HEU30EKHBIM 06Pa30M BJIMSIOT Ha IPOEKT KOHEYHOTO TIPOLYKTA.

Kaxk onmnceiBaer Kongeit, Ha panHell cTaiun KaxK0To MMPOEKTa JIJISl TOTO,
LITO6bI IIOHATD, KaK paS6I/ITb 30HBI OTBETCTBEHHOCTH Ha pa3JIMuHbIC CprK-
TYPBbI, JIeJIaeTcsl MOTbITKA MOHATh CHCTEMY Ha BBICOKOM ypoBHe. To, Kak
KOMaH 1a pa3buBaeT podieMy Ha 4acTH, BJIMSAET Ha BBIOOP, KOTOPbII OHU
JIOJKHBI Oy YT ciearh mosske. KoHBel PUBOIUT B CHCTEMY TO, YTO Te-
nepb U3BECTHO Kak 3axox Konses:

Opranuzanuu, IPpOEKTUPYIOIINE CUCTEMBbI, OTPAaHUYEHbI
JIN3aHOM, KOTOPBIN KOMUPYET CTPYKTYPY KOMMYHUKAITAN
B 3TOU OpraHu3aIuu.

— Mensun Konseii (Melvin E. Conway)

Kaxk samerun KonBeii, Kora nH;KeHepbl pasOMBAIOT KPYITHbIE 3a/1a4i Ha
TPYIILY MEJKHUX 3a7ad IS Tepefadn 4acTu paboT APYTUM, BOSHUKAIOT
1pobJieMbl KoopauHaiyy pabot. Bo MHOrMX opranusaiusx (hopMaibHbie
CTPYKTYPbI KOMMYHUKAIIMHU MU KECTKAs MEPAPXHUs PEIIAIOT 9Ty IIPoOIeMy
KOOPMHAIINH, HO 3TO YaCTO IIPUBOANT K HernOKkuM pentenusim. Harpumep,
B CJIOUCTOI apXUTEKTYPE, Tle KOMaH/a pa3jiejieHa Ha YaCTH TEXHUYECKOI
(byHKIIMOHATBHOCTBIO apXUTEKTYPHI (110JIb30BaTETbCKUN HHTEPdETIC,
IpeJIMeTHasT JIOTUKA M T. I1.), KOTOpasi pemiaer obrire mpodieMbl U KO-
TOpas JIEJUT apXUTEKTYPY BEPTUKATIBHO Yepe3 BCe CJIOW, ATO TTOBBIIIAET
Hea(hhEeKTUBHOCTD KOOpAUHAIH. JIT0/I1, KOTOPBIM MPUIILIOCH PabOTaTh
B cTapTarnax, a 3aTeM MPUCOEIMHNUTHCS K KPYITHOI MyJIBTUHAITMOHATBHOM
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KOPIIOPAIMK, BEPOSITHO, TIOUYBCTBOBAJIN PA3HUILY MEKLY TMOKOM, ajar-
TUBHOMW KYJIBTYPOIi TIEPBON U HErMOKUMHU CTPYKTYPaMU KOMMYHUKAIIUN
nocsjeaneir. XoponM IpuMepoM 3akoHa Konsest B fieficTBUN MOXKeT
CJIY>KUTD MOTIBITKA U3MEHUTDb KOHTPAKT, 3aKII0UEHHBII MEK/LY JBYMSI Cep-
BUCAMH, KOTOPast MOXKET OBITh OCJIOKHEHA TEM, YTO YCIIENTHOE H3MEHEHe
CepBUCA OJIHON KOMAH/I0# TpedyeT KOOPIMHUPOBAHHBIX M COTJIACOBAHHBIX
YCUJIUI IPYTO.

B aroii crarbe KonBeii npeaynpeskaaer pa3paboTIMKOB CUCTEM HPO-
rpaMMHOr0 oOectiedeHust 0OpaiaTh BHUMaHIe He TOJIbKO Ha apXUTEKTYPY
U TPOEKT MTPOTPAMMHOTO 00€eCTieueH s, HO TAKKe Ha repeiady 4acTu paboT
Y KOOP/IMHAIIMIO PAOOTHI MEXK/Y KOMAHIAM.

Bo MHorux opranusanugax KOMaH/bl pas/ieJieHbl B COOTBETCTBUM C UX
(yHKIIMOHATILHBIME HaBbIKaM. Jlajiee mpuBeeHbl HEKOTOPbIE 00TIen3-
BECTHbBIE IIPUMEPBL:

@ponmend-paspabomuuxu

Komania co crienuaym3anpoBaHHbIMU HABBIKAMU B 00JTACTHU TIOJT30-
Batesbckux naTepdeiicos (UI, User Interface) (manmpumep, HTML,
MOOUJIBHBIX YCTPOICTB, HACTOMBHBIX [1K).

Baxeno-paspabomuuxu

Komania ¢ yHUKQJIbHBIMEU HABBIKAMU CO3/IAHUST CEPBUCOB CEPBEPHOI
4acTH, WHOT/Ia UHTeP(dENCcoB /s TpUKIaIHbIX Tporpamm (API,
Application Program Interface).

Paspabomuuxu 6a3 danvix

KOMaHZIa C YHUKaJbHBIMU HaBbIKaMU B ITOCTPOECHUUN XPaHUJIUIIL
JAaHHBIX 1 JIOTHYECKHX CEPBUCOB.

B opranuzanusx ¢ ¢GyHKIIMOHAIbHBIMU «aHKJIaBaMU», KOTOPBIE CYIIe-
CTBYIOT B IIOJTHOM OTPBIBE OT APYTHUX YYaCTKOB, PyKOBOJICTBO Pa3/IessieT
KOMaH/Ibl B yTO/Iy OT/IeJy TiepcoHasa, He odpariast 0coboro BHUMAHUS
Ha UHXeHepHYI0 3 dekTuBHOCTH. HecMOTps Ha TO 4TO Kask/iasi KOMaH-
JIa MOKET XOPOIIIO CIIPABJISATHCS CO CBOEH YacThio MpoeKTa (HarpuMmep,
¢ IOCTpPOeHNeM 9KpaHa, gobasieHneM nuTepdeiica 171 TPUKIATHBIX
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[IPOTPaMM WJI CEPBUCAMU B CEPBEPHOI YaCTH CHCTEMBI, ¢ Pa3paboTKOA
HOBOTO MEXaHM3Ma XPaHEHUsI JaHHBIX ), JIJIst TOTO YTOOBI CO3/1aTh HOBYTO
6U3HEC-BO3MOKHOCTD MU (DYHKIINIO, BCE 9TH KOMAH/IbI JOJIKHBI Pabo-
TaTh COBMeCTHO. KoMaH [l 00BIYHO ONTUMUBUPYIOT 3(DPEKTUBHOCTD J1JIsT
BBITIOJTHEHUST CPOYHBIX 33714, a He JIJIsT IOCTIsKeH s OoJiee abCTPAKTHBIX,
cTpaTermyeckux OMsHec-1esIeil, 0COOEHHO HaXO/SCh O AaBJIeHIeM
rpaduka. BmMecto ckBo3HOIT pa3paboTku HYHKIMU KOMAH/Ibl YaCTO Ha-
[PaBJISAIOT CBOM YCUJIHS HAa Pa3pabOTKy KOMIIOHEHTOB, KOTOPBIE MOTYT
WJTH HE MOTYT XOPOTIIO padoTaTh APYT C IPYTOM.

B rakom opranuszammonnoM pasziesieHnu (PyHKINS, 3aBUCSIIAS OT BCEX
TPeX KOMaH I, 3aHuMaeT OOJIbIlle BPEMEHHU, TOCKOJIbKY Kask/ast KOMaH/a
paboTaer HaJ CBOUM KOMIIOHEHTOM B pasHoe Bpemsi. Hampumep, pac-
CMOTPHUM paclpocTpaHeHHOe B GusHec-cpee OOHOBJIEHE CTPAHUIIBI
Karajora. ITO U3MEHeHUe BeJeT 3a coO0I M3MEHEHNs M0JIb30BaTe b-
ckoro nHrepdeiica, GusHec-PaBUJI U CXeMbl Oa3bl JaHHBIX. Ecin Kask-
aasg KoMaH1a pa60TaeT B CBOEM COOCTBEHHOM <«aHKJIABE», OHU JIOJKHBI
KOOPAUHUPOBATh rpaduKu padboT, yBeIrnunBast BpeMsi, HeoOX0UMOe /ISt
peanusanuy paspabarbiBaeMOil PYHKIMK. DTO yAAUYHbII IPUMEpP TOro,
KaK CTPYKTYpa KOMaH/[ MOJKET BJIUSATH Ha apPXUTEKTYPY U CIIOCOOHOCTH
9BOJIIOIIMOHUPOBAT.

Kak ormeuaer B 9101 crathe KoHBeit, 6cskuil pas npu oenezuposanuu pabom
ueli-mo Kkpyez 00S3aHHOCMEN CYNCACMCL, NPU IMOM MAKHCE CYHCACTNCI KIACC
O0ONYCMUMBLX 8APUANMOB NPoeKmuposanust. VInage roBopst, CJIOKHO YTO-TO
MEHSTh, ECJIN 3TO UTO-TO TPUHAJIEKUT KOMY-TO ellle. ApXUTEKTOPbI J0JIK-
HbI 0OpalaTh BHUMaHKE Ha TO, Kak paboTa AeJIUTCS U [IEPEAAETCS B TPYIIIBI
JUISI COTJIacOBaHUS 1ieJiel apXUTEKTYPbI CO CTPYKTYPOIl KOMaH/I.

MHorue KOMITaHWH, 3aHUMAIOTIIECsT Pa3pabOTKOM apXUTEKTYP, TAKUX KaK
apXUTEKTyPa MUKPOCEPBHUCOB, PACIIONIAral0T KOMAH/Ibl BOKPYT TPAHMII
CEPBUCOB, a He MCIOJb3YIOT UX KaK Pa3pO3HEHHbIE TEXHUYECKUE YaCTh
apxutexTypsl. B uspanun Technology Radar (https://www.thoughtworks.com/
radar) Harreii komnanuu Thought Works Mbl HasbIBaJIu 3TOT MOAX0/ 0Opar-
HbIM MaHeBpoM KonBes. Opranusaiius KoMaH [ TaKUM 00pa3oM UeabHO
MOXO/UT MOTOMY, 4TO CTPYKTypa TPYIIl Oy/IeT BAUSTH Ha MHOXKECTBO
obJacteil Ipu pa3zpaboTKe IPOrpaMMHOTO 00ECTIEUEH M U OTPAaKATh Pas-
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Mep ¥ TpaHuIlbl ipobsembl. Harrpumep, mpu moCTPOEHUH apXUTEKTYPbI
MHUKPOCEPBUCOB KOMITAHUU OOBIYHO TPYIIITHPYIOT KOMAH/IbI TAK, YTOOI 3TO
HAMOMUHAJIO pa3padaTbiBaeMyio apXUTEKTYPY, COKpaIias hyHKIHOHATb-
Hble aHKJIABbI M BKJIIOYasl yYaCTHUKOB KOMaH/I, KOTOPbIE 0XBaTbIBAIOT BCE
OU3HEC-aCIEKThl U TEXHUYECKIE aCIIeKThl aDXUTEKTY PhL.

CTpyKTypa KOMaH/Ibl IOJIKHA BBITJISIETD KAK IeJIeBasi apXUTEKTYPa.
Torza ee Gyaet mpotie J0CTUYb.

3HAKOMCTBO C PENULTIMATEWIDGETS
1 C UX OBPATHbIM 3AKOHOM KOHBES

B KHure Mbl Mcnonb3yem npuMmepbl koMnaHuu PenultimateWidgets
«[MpofaBLa KaXxxaoro, OT NepBOro A0 NnocneaHero, suaxera» (1 apy-
rMx «WwTydek»). KoMnaHus nocteneHHo O6HOBAseT 60MblUy0 4YacTb
cBoelt IT-MHPpPacTpyKTypbl. Y HUX €CTb YHaC/e[0BaHHbIE CUCTEMbI,
KOTOpble KOMMNaHMS XO4YeT COXPaHMTb Ha MPOTSHXKEHUN KaKoro-To Bpe-
MEHM, a TaKXXe HOBble CTpaTerMyeckne CUCTeMbl, KOTopble TpebytoT
6onee nTepaTUBHbIX NOAXOA0B. B 3TUX rnaBax Mbl BbiAENNM NpobieMbl
N YKaXXEM peLleHusi, KoTopble bbiin pa3paboTtaHbl PenultimateWidgets.

MNepBoe 3amMevaHue, caenaHHOe UX apXMTEKTOPaMu, Kacasnocb KOMaHz
pa3paboTyMKOB NPOrpaMMHOro obecneyeHns. B npeXxHnMX MOHOMMUTHbIX
NPUIOXEHNAX MCNOJb30BaNack ClIOMUCTas apxXMTeKTypa A5 pasfaeneHms
C/I0€B NpeACTaBeHMS, NIOMVIKU NPeaAMETHOM 061aCTy, XPaHEHUS AaHHbIX
1 onepaumint. KoMaHbl 0TpaXkatoT 3TM yHKLUK: Bce pa3paboTumky Ul
HaxoAaTCcs BMeCTe B O4HOM MOMeLLEeHMM, pa3paboTumky 1 agMUHUCTpa-
TOpbl 6a3 AaHHbIX HAXOASTCS B «aHKMNaBe», a ornepaTyBHbIE NPOLECChI
BbINOHSAOTCA TPETLEN CTOPOHON YAaNEHHO.

Koraa pa3paboTunky HauMHatoT paboTy Hag HOBbIMM 31EMEHTaMK ap-
XUTEKTYPbI, apXUTEKTYPON MUKPOCEPBUCOB C MX COBCTBEHHBLIMU TOY-
HbIMK CEepBMCaMM, 3aTpaTbl Ha KOOPAMHaUMIO B3NeTaloT Ao Hebec. Mo-
CKOJbKY 3TW CEpBUChI BblIM MOCTPOEHbI BOKPYr obnactei (Takux, Kak
CustomerCheckout), TO B OTNIMYME OT TEXHUYECKON AapXUTEKTYPbI U3-
MEHEeHWe OAHON 06/1acTV NPUMBOAMT K HEOHXO0AMMOCTM OnpeaesieHHON
KOOpAMHaLMN MeXAy BCEMU «aHKIaBaMmn».
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BmecTo aToro, ncnonb3ys 3akoH KoHees B PenultimateWidgets, co3aa-
I0TCA MeX(@YHKUMOHAMbHbIE KOMaHAbl, KOTOpble cornacytoT obnactu
NPYMEHeHNs1 CEPBMCOB: KOMaHAa KaXxaoro cepsBuca COCTOMT U3 Bna-
Jenbla cepBuca, HECKOMBbKNX pa3paboTunkoB, bU3Hec-aHanuThKa, aa-
MUHUCTpaTopa 6a3bl 4aHHbIX, CNeLnanncToB no obecneveHmto KavecTsa
1 BbIMOJTHEHUIO OMepaLmit.

Binanue KOMaH/IbI IIOKa3aHO B PA3HbIX I'NlTaBaX KHUTU C IIpUMEPaMU TOTO,
KaKue 3Ha4YMTEe/JbHbIC ITOCAEACTBUA 9TO NMECT.

NMouyemy 3BO/IIOLUOHHOE pa3BUTHE?

PacmipoctpateHHbIH BOIPOC 06 9BOMOIIMOHHOM Pa3BUTHU apXUTEKTYPBI
KPOETCsl B Ha3BaHUU: TI0UEMY Mbl HAa3bIBa€M apXUTEKTYPY 380.H0UUO-
Hupyowel, a He Kak-To nHade? K oHOMY 13 BO3MOKHBIX Ha3BaHUI
OTHOCHTCSI UHKDEMEHMHAS, HENPEPLIBHAS, 2UOKASL, PEAKMUBHAS Vi HE3A-
sucumasi. Ho KaskIpIil n3 9STUX TEPMUHOB YTO-TO yiryckaeT. OmnpesnesneHue
APXUTEKTYPBI C 9BOJIIOIMOHHBIM Pa3BUTHEM, KOTOPOE MbI 3/1eCh ITPUBO/IUM,
COJIEPKUT J[BE Ba)KHbIE XaPAKTEPUCTUKU: MHKPEMEHTHOE U yIIPaBJsieMoe.

Tepmutisl Henpepvisnas, 2ubdkas u He3a8UCUMAs TIEPEIATOT UEI0 N3MeHe-
HUS BO BpeMeHU, KOTOPOe OIpe/leJICHHO ABJIAeTCS BAKHON XapaKTepu-
CTHUKOU apXUTEKTYPbI C 3BOJIOIMOHHBIM Pa3BUTHEM, HO HU OJIUH U3 3TUX
TEPMUHOB B SIBHOM BHJI€ HE Ilepe/laeT MbICJIb O TOM, KaK apXUTEKTypa
MEHSIETCST M KaKUM JIOJIKHO OBITh ee KOHEeYHOe cocTostHue. B To Bpemst
KaK BCe TEPMUHDI IIPE/II0JIaraloT U3MeHeHne Cpe/ibl, HU OJIMH U3 HUX He
yKasblBaeT Ha TO, KaK /I0JIKHA BBITJISIIETD apXUTEKTYpa. «Ynpasisemas»
B HallleM OIIpe/leJIeHUU OTpakaeT TO, KaKOH Mbl XOTUM IOJIYYUTh apXy-
TEKTYPY, TO €CTh HAILy KOHEYHYIO 11eJIb.

Hawm xaxeTtcst mpeinoyTuTeIbHee UCIOIb30BaTh TEPMUH 980MH0UUOHNHAS,
a He adanmuenas, TOTOMY 4TO Mbl 3aHHTEPECOBAHBI B aPXUTEKTYPE, KO-
Topad npeTepiieBaeT pyHAaMeHTaIbHOE 9BOJIOIIMOHHOE U3MEHEeHNe, a He
TO, KOTOPOE OBLIO BKIIOYEHO 1 aIAlITHPOBAHO BO BCe HoIee HEMOHSITHYTO
1 HEHYKHYIO CJIOKHOCTD. Adanmusenocms nofpasyMeBaeT MoncK crnocoba
3aCTaBUTH YTO-TO PabOTATh, HE3ABUCUMO OT MU3SIIIHOCTU WJIH J[0JITOBEY-
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HOCTH HaiJIeHHOTO peteHusi. YToOBI CTPOUTh apXUTEKTYPBI, KOTOPbIE
[10-HACTOSIIIIEMY Pa3BUBAIOTCSI, APXUTEKTOPDI A0JIKHDI [TO/IEP;KUBATD I10/1-
JIMHHOE U3MEHEHMe, a He PellleHusI Ha CKOpYyIo pyky. Bosspaiasich nHasaz
K Hareil 6uoJorndeckoii Metaope, MOKHO CKa3aTh, YTO I60JI0UUOHHOE
paseumue OTHOCUTCS K CUCTeMe, KOTOpasl IIPUro/iHa JJisl Olpe/ie/leHHON
1[eJT M MOKeT BBIKUTD B HEIIPEPBIBHO MEHsIoIIeiics cpejie, B KOTOPOil oHa
paboraer. Cucrema MoskeT 006J1a/1aTh WHAWBY/YaIbHOM afarraiueii, Ho,
Kak pa3paboOTUYNKM, MBI OJLKHBI 3a00TUTHCST O CIIOCOOHO K 9BOJIOIUT
CHCTEME B I[EJIOM.

KpaTtkue BbiBOAbI

ApXUTeKTypa C 3BOJIIOIIMOHHBIM Pa3BUTHEM BKJIIOYAET TPU OCHOBHBIX
acreKTa: MHKpeMeHTHOe n3MeHeHue, (OyHKIUU IPUTOHOCTH U HajlJje-
JKaILyIo CBA3aHHOCT. Jlasibiiie Mbl 06CYANM KasKblil U3 3THX (GakTOpoB
110 OT/IETIBHOCTH, 3aT€M COOEPEM MX BMECTE, 4TOOBI PACCMOTPETh, UTO T10-
TpeOyeTCst IJIs CO3/IAaHUST U COXPAHEH ST ADXUTEKTY PbI, TOJIIEP/KUBAIOIIEl
IIOCTOSIHHOE U3MEHEeHUe.



DOYHKLMUN NPUroaHOCTH

ApXUTEKTYpa ¢ 9BOJIOIMOHHBIM Pa3BUTHEM MOJAEPKUBA-
eT ynpaeﬂﬂeMbte, I/IHKPEMGHTHBIC N3MEeHEeHUsd B pa3JH/I‘{HI)IX
006IacTAXx.

— Hawe onpedenenue

Kak yske GbLIO OTMEYEHO, CJIOBO Ynpagisemoe YKa3biBaeT Ha TO, YTO
CYIIECTBYET HEKOTOPast I1eJib, K KOTOPOil apXUTEKTypa M0JKHA IBUTATh-
CS WM JIEMOHCTPUPOBATH TaKoe BV KEHIe. ABTOPBI MO3aMMCTBOBAIN
KOHIIEIIIIUIO (byHKL[I/H/I IIpUrogHOCTH U3 BBIYUCJIEHUN C ITOMOIIIBIO 3BO-
JIOIMOHHBIX AJITOPUTMOB, MCIIOJIb3YEMYIO B TEHETUUECKUX aJITOPUTMaX
JUIST OIIPEe/IeIEH st yeIexa. BoraucaeH s ¢ MOMOIIbIO 9BOJIIOTIMOHHBIX
QJITOPUTMOB COJIEPIKAT PSI/l MEXAHM3MOB, KOTOPbIE MO3BOJISTIOT PENIEHUIO
[IOCTETIEHHO MTPOSIBJISTHCS TIOCPEACTBOM HEOOJIBIINX U3MEHEHHH B KasKI0M
IOKOJIEHUH TPOTPAMMHOT0 0OecTiedeHust. B KasKI0M TIOKOIEHU T PETTeH st
WHIKEHepP OIEHUBAET TEKYIee COCTOSTHIE: OHO OJIMKe K KOHEUHOI 1eJTH
Wi yaansiercs ot Hee? Hanpumep, ipy UCIIOJIb30BAHIK TEHETHYECKOTO
AJTOPUTMA JIJIT ONITUMHU3AINH KOHCTPYKITUN KPbljia (PYHKITHS IIPUTOTHO-
CTH OI[EHUBAET COMPOTUBIIEHNE KPbLIA, ETO BEC, TIOTOK BO3/LyXa U IPYTUe
XapaKTEePUCTUKH, HEOOXOAUMbIE XOPOllieil KOHCTPYKIMU. PaspaboTunkn
APXUTEKTYPBI OLPEAEIAIOT (PYHKIMIO IIPUTOJHOCTH, YTOOBI YKa3aTh, YTO
JIyUIIlE, @ TAK/KE UMETh BO3MOKHOCTD OIEHKU OJIM30CTH 11esiu. B porpamm-
HOM obecriedeHnn (PYHKIMU IPUTOAHOCTHU [IPOBEPSIIOT, COXPAHSAIOTCS JIU
BbIOpaHHBIE Pa3pabOTUNKOM BaKHbIE XaPAKTEPUCTUKH.



40 FnaBa 2. ®yHKUMM NPUrOAHOCTH

MpbI ncrosb3yem aTy KOHIITIIIHUIO 7151 oTipefiesieHnst GyHKITUU TIPUTOT-
HOCTH B apXUATEKTYpe:

ApxuterTypHasg (GYHKIUS TPUTOTHOCTH TTPEOCTABJISET
OTIEHKY I1€JIOCTHOCTU HEKOTOPBIX aPXUTEKTYPHBIX XapaKTe-
PUCTUK.

— Hawe onpedenenue

DyHKIMS TTPUTOIHOCTH 3AIMUTIAET PA3IMUHble aDXUTEKTYPHbIE XapaK-
TEPUCTUKU, HeOOX0AnuMbIe JJist cucTeMbl. CriennaabHble apXUTEKTyPHbIE
TpebOBaHUs CUIBHO OTJIMYAIOTCS B Pa3HBIX CUCTEMaX ¥ OpPraHu3aIusix,
YTO CBSI3aHO C TIPEJAMETHON 00J1aCThI0, TEXHMYECKUMHU BO3MOKHOCTSIMU
U MHOXKeCTBOM JIpyTux dakTopoB. HekoTopbie crucTeMbl HYK/IAIOTCS
B 00ecIieyeHnr BBICOKOTO YPOBHS GE30MaCHOCTH; APYTUM HE0OX0IMMa
3HAYUTEIbHASI MPOIMYCKHAS CIIOCOOHOCTD MJIN MAJIOe BPEMST OJKUIaHUSI.
B T0 ke BpeMs Apyrue cucTeMbl J0JKHBI ObITh O0Jiee CTORKUME K ¢0OO0-
aM. DT cooOpaskeHnss (GOpMUPYIOT (DYHKIMOHAIbHBIE BO3MOKHOCTH,
KOTOpPBIE Pa3pabOTUNKK apXUTEKTYPhI JOJKHBI KOHTPOJNPOBaTh. KoH-
HENTyaJlbHO, aPXUTEKTYPHAsT QYHKIUS IPUTOLHOCTH BKJIOYaeT B ceOst
MeXaHW3M 3alUThl QYHKIIMOHAJIbHBIX BO3MOKHOCTEN TOW MW WHOU
CHUCTEMBI.

MbI MOKEM TaKiKe TIPEYCMOTPETb PYHKYUIO NPU20OHOCTU BCEli CUCTEMDL,
PEe/ICTABISIONIY IO cO00# HAGOP DYHKIUI TPUTOLHOCTH, KaXkK/1asl U3 KO-
TOPBIX COOTBETCTBYET O[HOMY UJIM HECKOJIBKUM 00JIACTSIM apXUTEKTY PhI
porpaMMHOTro obecriedenust. [Ipumerenne hyHKITUHI TIPUTOTHOCTH BCET
CHCTEMBI CITOCOOCTBYET HAIIEMY TIOHUMAHUIO HEOOXOIMMBIX KOMITPOMUC-
COB, KOT/Ia OT/IeJIbHbIE 3JIeMEeHTbI (PYHKITUU IPUTOTHOCTU KOH(MJIUKTYIOT
apyr ¢ apyroM. Tak ke kak B ciydae 3a/[aqyil MHOTO(DYHKIIMOHAJIBHON
ONITUMHU3AIIMH, MOKET OKa3aThCsl HEBO3MOKHO OIITUMU3UPOBATh BCE Be-
JIMYUHBI OJTHOBPEMEHHO. A 3TO IPUBOJIUT HAC K HEOOXOMMOCTH C/IeJIaTh
orpesieJieHHbI BBIOOP. Hampumep, B cirydae apxXuTeKTypHBIX (DYHKITHI
IIPUTOTHOCTH IIPOU3BOJUTEIBHOCTD CUCTEMbI MOXKET KOH(MJIUKTOBATD C €€
6€301aCcHOCTBIO, 4TO MOKET OBITh CBSI3aHO € 3aTpaTaMu Ha g poBaHue.
B aTom kmaccuyeckoM puMepe npoKIsiThbeM Pa3paboTuNnKOB APXUTEKTY -
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pbl Beera siBastiorest komnpomucent (tradeoff). Kommpomuccst 3anumaor
JUAUPYIONIYIO MO3UIUIO CPEIN TPUYUH TOJOBHBIX 00JIei pazpaboTdm-
KOB B MIX CTPEMJIEHUH MPUMHUPUTD TPOTHBOOOPCTBYIOIINE CUJIBI, TAKHE,
HAIPUMeED, KaK MacIITabupyeMOCTh ¥ HPOU3BOAUTENbHOCT. OHAKO
y pa3paboTYNKOB €CTh ellle BedHast MPoOieMa CPAaBHEHUST ITUX PA3HBIX
XapaKTePUCTUK, TTOCKOJIBKY OHU (PYH/IAMEHTAIBHO pasiandaorcs (Kak
6JI0KO U alleJIbCHH) U BCe 3aMHTEPECOBAaHHbIE CTOPOHBI YBEPEHbI, UTO
uxX GYHKIIMOHATBHOCTD rJIaBeHcTBYomas. MDyHKIMsS TPUTOIHOCTH BCei
CHCTEMBI JIaeT BO3MOKHOCTD Pa3paboOTUNKY MPOAYMATh PACXO/SIUECS
(OYHKIMOHAIBHOCTH, MCIIOJIb3Ysl OAMH U TOT Ke 00bheUHSIONINIT MeXa-
HU3M (QYHKITUH TPUTOTHOCTH, BBIABJSIONIAN W COXPAHSIONNN BasKHbIE
XapaKTEePUCTUKU apXUTEKTYpbl. CBA3b MesKIy (DYHKITMEN BCEH CHCTEMBI
C ee COCTaBJIANUMI HYHKIUSMI TPUTOIHOCTH TTOKa3aHa Ha puc. 2.1.

(DYHKI.IMSI npuroaHocTn BCell CMcTembl

ApxuTekTypHble
METPUKI

MoaynbHoe

TecTpoBaHue
Y ——_ Omdenvhbie yiKyuu
WnTerpaun-

npuzooHocmu —_
OHHOe
/ TecTupoBaHme

[lokazatenu
npoecca

Puc. 2.1. CBsi3b (hyHKLMM BCEW CUCTEMbI C OTAENbHLIMU (DYHKLMAMU MPUrOAHOCTU

DyHKIMS TPUTOHOCTH BCEH CHCTEMbI IMeeT peliaoniee 3Ha4yeHne B CI0-
COOHOCTH apXUTEKTYPbI HBOJIOIMOHIUPOBATH, TIOCKOJIBKY HAM HY)KHa
OCHOBA, KOTOPas MO3BoJIIIa OBl pa3paboTYNKaM CPaBHUBATH 1 OIEHUBATh
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XapaKTepUCTUKU apXUTEKTYPbI IPYT OTHOCUTEJIBHO Jipyra. B otsinuue ot
GoJiee HallPpaBJICHHBIX (DYHKIIUH TIPUTOAHOCTH, Pa3pabOTYNKK aPXUTEKTY -
PBbI HUKOT/IA He OY/IyT «OIleHuBaTh» 3Ty (hYHKIIUIO BCeil cucteMbl. Bmecto
3TOTO OHA IPEJOCTABJISIET yKa3aHUs 110 IPUOPUTE3AIIMN PellleHUui B OT-
HOIIIEHUH 9TON apXUTEKTYPBI B OYIyIIEM.

Cucrema HUKOT/IA He SIBJISIETCSI CyMMON ee yacTteil. OHa sBJIs-
eTcs TPOYKTOM B3aUMOJIeIICTBUI ee yacTeil.

— /I-p Paccen JI. Axogp¢h (Dr. Russel Ackoff)

Bes ynpasisienust apxuTekTypa ¢ 3BOJIIOIMOHHBIM Pa3BUTUEM CTAHOBUTCS
MIPOCTO pearupyrolieil Ha BHEITHNUE BO3/IECTBUS apXUTEKTYpoil. Takum
06pa3oM, BakKHbIEe PaHHWE PEIIECHUs TSI apXUTEKTYPBI JIIOOOI CUCTEMBI
COCTOSAT B BBISIBJICHMM BaKHBIX Pa3MEPHOCTEN, TAKUX KaK MacHITabupy-
€MOCTb, TPOU3BOIUTENHHOCTD, 0E30MACHOCTD, CXEMBI JIOCTYTIA K JaHHBIM
u T. 1. KoHIenTyasbHo 9T0 aeT BO3MOKHOCTD pa3paboTunKaM OIeHUBATh
BAXKHOCTDH (DYHKIIMU TPUTOTHOCTH, OCHOBBIBASICh HA €€ BO3MOKHOCTH
BJIMSITH HA TTOBEJICHNE BCEW CUCTEMBI.

Crauaza (pyHKIINN TPUTOTHOCTH 3a/[af0TCS CTPOTO, a 3aT€M TIPOBEPSIETC,
KaK OHU YIIPABJISIOT 9BOJIOINEI aDXUTEKTYPbI CUCTEMBIL.

Y10 cobom npeacrasnser
¢PpyHKUMA npurogHocTn?

C Touku 3peHust MateMaTUKU (DYHKIUs GepeT Ha BXOJe JaHHble 13 He-
KOTOPOTO JIOIyCTUMOT0 HabOpa BXOAHBIX 3HAYEHWIT M CO3/IaeT BBIXO/IHBIE
JIaHHbIE B HEKOTOPOM JIOTTYCTUMOM HabOpe BBIXOAHBIX 3HaueHui. B ciy-
Yae MpOorpaMMHOr0 00eCTieueHUsT Mbl TAKKe OOBIYHO UCIIOJIb3YEM TEPMIH
pynxyus 171st 0603HAYEHUSI TOTO, YTO MOKHO (DAaKTHUECKU PEaTn30BaTh.
OmHako, KaK B CIyJae ¢ KpUTEPUEM IIPHEMIIEMOCTH TP pa3paboTKe ruGKo-
IO IIPOrPAMMHOT0 0GecTieueH ist, (PYHKIMU TIPUTOAHOCTH ISt aDXUTEKTYPbI
C 9BOJTIOIIMOHHBIM Pa3BUTHEM MOTYT OKA3aThCs HE PEATM3yeMbIMHU B ITPO-
rpaMMHOM obecrieueHnu (Harpumep, TpedyeTcst pyaHOii porece B Iie-
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JISIX PETYJUPOBAHUS ), HO Pa3pabOTUYNKHU JOJIKHBI IIPU 9TOM OIPEIETUTD
(YHKIIMU TPUTOHOCTH BPYYHYTO, YTOOBI TOMOUB YIIPABJISITH 9BOJIOIIUEH
cucteMbl. HecMOTPSst Ha TO YTO MPEANIOUTUTEIHHBI aBBTOMATU3UPOBAHHBIE
MTPOBEPKH, HEKOTOPBIE IIPOEKThI HE MOTYT ABTOMATU3UPOBATh BCe (DYHKITUN
POBEPKY MPUTOAHOCTH. [T0aTOMY /17151 pa3pabOTYMKOB ADXUTEKTYPHI 110
MHOT'MM IIPUYMHAM OCTAETCs I10JIe3HbIM YCTaHaBINBATh IIPOBEPKHU Xapak-
TEPUCTUK apPXUTEKTYPBI C TOMOIIBIO (DYHKINI TIPUTOHOCTH, YTO CKOPO
CTaHET OYEBU/IHBIM.

Kak nosicusiziocs B riiaBe 1, peasibHble apXUTEKTYPbI COCTOSIT U3 PA3HBIX
obJacTeil, BKIoyast TpeOOBaHUS, IPEIbIBIISIEMbIE K IPOM3BOANTETBHOCTH,
HAJIEXKHOCTH, 0€30I1aCHOCTH, pabOTOCIIOCOOHOCTH, TPeOOBAHUSI CTAHAPTOB
KOJMPOBaHU ¥ 1e0cTHOCTH. Ham XoTesoch Obl, 4T0ObI (DYHKIMS TIPH-
TOJTHOCTH TTPEICTABJISIIA KasKI0e U3 TPeOOBAaHU, IPEIBSIBISEMBIX K ap-
xuTekType. PazpaboTurku 0ObIYHO BBIPAKAOT (DYHKIIMU TPUTOLHOCTH,
UCIIOJIh3Y$ PA3Hble TUIIBI MEXAaHM3MOB, TaKHe KAK TECThl UJIN CUCTEMBbI
rokasaresieil. PaccMOTprM HECKOJIBKO TIPUMEPOB, a 3aTeM OoJtee oApoOHO
pasubie TUTTBI (DYHKITHI.

TpeboBanust K MPOU3BOANTETHHOCTH Hanboiee 3P GhHEKTUBHO UCTIOIB3YIOT
byskmn npuroarocT. PaceMorpuM TpeboBaHMe: BCe CEPBUCHI TOJIKHBI
otkaukarbes B TedeHue 100 mc. Mbl MoskeM HMCIIOJIB30BaTh TECT (TO €CTh
(byHKIIMIO TPUTOTHOCTH ), KOTOPBIN U3MepPsieT BpeMsI OTKJIMKA Ha 3a1Tpoc,
MOJTy4aeMbIll CEPBUCOM, W KOTOPBIN CUUTAETCS He TIPOMIEHHBIM, eCJIi
pesyJibraT naMmepenus rnpesbiniaeT 100 mc. C 3Toi1 11e51b10 KasK/IbIi HOBBI
CEPBUC JIOJIKEH UMeTh COOTBETCTBYIOIIMI TeCT MPOU3BOAUTEIBHOCTH,
nobGaBieHHbII B Ha6op. PazpaboTunKM, COCTABIISIONINE TECThI, T0JIKHBI
pelnTh, KaKOi YPOBEHb IMOJTHOTHI [UANla30HA U TUITIOB BXOIHBIX TAHHBIX
3aCJIy’KUBAeT J0BepUs MPH YCIIENTHOM MPOX0oskAeHnn TecTa. OHU TakKe
TOJKHBI IPUHSTH PellieHre, KOT/Ia 3alyCKaTh 9TH TECThI U UTO JeJIaTh,
€CJIM TeCT OKa3bIBaeTcs HeynauyHbIM. [IpoBepka Mpou3BoUTETHHOCTH
JIOJIZKHA TIPOBOAUTHCS HA PaHHe! CTaUK U JOCTATOYHO YacTO, 0COOEHHO
[IPU YCTAaHOBJIEHUH TOYEK eperuda, Koraa mpOn3BOIUTEIbHOCTD CUITBHO
MeHsteTcst (0OBIYHO B XY/IIYIO CTOPOHY) U3-32 OOHOBJIEHHS KOJIA.

CDYHKI_II/IH IIPUTOAHOCTU MOJKET TaKiKE MCIIOJIb30BATbCA AJIA HOAAEPiKaA-
HUA CTaHAAPTOB KOAWPOBaHKAA. OOG6bIYHO IOKa3aTereM KoJa ABJIACTCA
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IUKJIOMAaTUYeCKasi CJIOKHOCTB!, TO €CTh Mepa CJI0KHOCTH (DYHKITUU WUJIU
Metosa. PazpaboTunk MOKET yCTAaHOBUTH TOPOTOBOE 3HAUEHHUE JIJIsT BEPX-
Hell BeJIMYMHBI, KOHTPOJIMPYEMON MOJYJIbHBIM T€CTOM, BbIIIOJIHSIEMbIM
B HEIIPEPLIBHOM PEKUMeE, UCIOJb3Ysl OJUH U3 MHOTUX WHCTPYMEHTOB
JUTST OTIEHKY TOTO TOKasaTesist. B mpeabiayinem mpumepe pa3padoTInKu
IPUHUMAIOT pellleHue, KOTJa 3allyCTUTh (PYHKIUIO IIPUTOHOCTH I
OIIEHKHU ITPOU3BOAMUTENBHOCTU CUCTEMBL. [{JIs1 BBIITOJIHEHUSI CTaH/1apTOB
KOJMPOBaHKS Pa3zpaboTYMKaM XOTEJ0Ch Obl, YTOObI HAPYIIEHUS TIPU CO-
cTaBJeHUN OOHAPYKUBAINCH HEMEIJIEHHO ¥ BO3HUKAIOIINE TPOOIEMBI
AKTUBHO YCTPAHSIJIUCD.

Hecmotpst Ha HEOOXOMMOCTD, Pa3pabOTUYNKN HE MOTYT BCET/A MOJHO-
CTBIO MCMOJIb30BaTh (DYHKIIMH MMPUTOJAHOCTH M3-3a UX CJIOXKHOCTU WU
HAJIMYUS IPYTUX orpaHudeHuil. Paccmorpum ciydait ooxoma mpu cboe
6asbl JAHHBIX B pe3yJIbraTe armapatHoro c6osi. B To BpeMst kak caMOBOC-
CTaHOBJIEHIE TIOCJIE OOt MOKET OBITH MOJHOCTHIO ABTOMATH3UPOBAHHBIM
(M OHO 10JIKHO OBITH TAKMM ), 3aITyCK CAMOTO TECTA JIYYIIIE€ BCETO BBITTOJI-
HATH BPyuHYy10. KpoMe TOro, MokeT okasaTbcsi HAMHOTO apderTrBHee
OTIPE/IEISITD YCIEITHOCTD TeCTa BPYUHYIO, XOTSI CKPUIITBI M aBTOMATU3AIMS
BCe ellle IPUBETCTBYIOTCSL.

ITHU IPUMEPHI TOKA3BIBAIOT MHOTOUNCIEHHOE Pa3zHo0Opasue (hopm, KOTo-
pble MOTYT TPUHUMATH (DYHKIIMH TPUTOTHOCTH, HEMe/IJIEHHbII OTKJTUK Ha
c601i GyHKIMK TPUTOHOCTH U JIAsKE TO, KOT/IA M KaK Pa3pabOTUMKI MOTYT
uX 3arryckaTh. HecMoTpst Ha TO YTO Mbl HE MOKEM 3aITyCTUTD OJIUH CKPHUIIT
1 CKa3aTh, UTO «HAIa aDXUTEKTYPa B IAHHBI MOMEHT UMeeT CYyMMapHYTO
IPUTOAHOCTD B 42», MBI MOKEM TOYHO U HE/[BYCMBICJIEHHO PacCysK/IaTh
0 COCTOSTHUU apXUTEKTYPHI 1O (DYHKIIUU OOIIeil MPUTOIHOCTH CUCTEMBI.
MbI TakKe MOKEM CYANTh 00 U3MEHEHUSIX, KOTOPbIE MOTJIM TIPOU30NUTH
C IIPUTO/IHOCTBIO APXUTEKTYPBI.

W nakonel, Koria Mbl FTOBOPUM, YTO apXUTEKTYPa C 9BOJIOIIMOHHBIM Pa3BU-
THEM yIpasiisgeTcs GyHKIMeH PUTOIHOCTH, 3TO 3HAYUT, UYTO BBITTOJIHIETCS
OIleHKa BBIOOPOB OT/IETbHBIX M3MEHEHUIT apXUTEKTYPHI U BCEH CUCTEMBI
B 1I€JIOM [IJTs1 OTIpe/ie/IeHUs] BJMSIHUS aToro n3aMeHeHust. OyHKIM npuro-
HOCTH B COBOKYITHOCTH O3HAYAIOT TO, YTO BAXKHO JIJIs1 HAC B UCIIOJIb3YyeMOi

U https://ru.wikipedia.org/wiki/IlukmomMaTideckast_CI0KHOCTD
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apXUTEKTYpe. ITO TTO3BOJISIET TPUHUMATD PENIEHNs 0 KOMITPOMUCCAX, UYTO
OTHOBPEMEHHO SIBJISIETCST 3HAYMMBIM ¥ BBI3BIBAIOTIUM OECTIOKOWCTBO BO
BpeMsi pa3pabOTKH CHCTEM ITPOTPAMMHOTO 06eCTIeYeHUSI.

DyHKIUN TPUTOAHOCTU 00BEAMHSIOT MHOTHE CYIIECTBYIONINE KOH-
HENIUU B OIUH MEXaHWU3M, [TO3BOJISIONINN Pa3dpabOTYNKaM yUUTHIBATH
CTaHIAPTHBIM 00pa3oM MHOTHE CyIIecTBYomre (4acTo /st JaHHOTO
cirydast) «HeyHKIIMOHAIbHBIE TPpeboBaHMs» K rcnbiTanusiM. COBOKyTI-
HOCTb BaXKHBIX aDXUTEKTYPHBIX TIOPOTOB U TPeOOBaHUI B BUjE (DYHKITHI
IPUTOHOCTU TA€T BO3MOKHOCTH 00Jiee KOHKPETHOTO TIPECTABIEHUS
paHee Pa3MBITBIX, CYOBEKTUBHBIX KPUTEPUER OIeHKU. MBI HCTIOTH30BAIN
GOJIBIITOE YU CJIO CYTIECTBYIOINX MEXaHU3MOB IIOCTPOEHUsT (DYHKITUH TTPH-
TOJIHOCTH, BKJIIOYAS] TPAUIITMOHHOE TeCTUPOBAHUE, MOHUTOPUHT U 1IPO-
yre MHCTPYMeHThI. He Bce TecTbl OTHOCSATCS K (DYyHKIUAM ITPUTOHOCTH,
HO HEKOTOPbIE MOKHO OTHECTH K HUM; €CJIU TeCT [IOMOraeT IIPOBEPUTH
IEeJIOCTHOCTH (PYHKIITMOHAJTBHOCTEH apXUTEKTYPbI, MBI MOXKEM CUUTATh
ero (hbyHKIMEeH MPUTOTHOCTH.

KaTteropum

DyHKIWY IPUTOHOCTU CYHIECTBYIOT B PA3JIMUHbBIX KAaTETOPUSIX, CBSI-
3aHHBIX C MX 00JIACTBIO TIPUMEHEHUS, YACTOTOM, IMHAMMKON U JAPYTUMU
(bakTopamu, BKJIOYast KOMOUHAIIUY KaT€TOPHIi TaM, T/Ie 3TO He0OXOANMO.

ATOMapHasi U KOMIJIeKCHas CIJYHKI.IMVI

Amomapnas (atomic) GyHKIUS TPUTOIHOCTH UCIIOJIB3YETCI B €/11-
HUYHOM KOHTEKCTE U 3aTParuBaeT TOJbKO OJUH OTIPe/leJIEHHbII aclleKT
APXUTEKTYPhI. YIAUHBIM IPUMEPOM aTOMaPHOU (PYHKITNHU ITPUTOHOCTH
SBJISIETCSI MOJIyJIbHOE TECTUPOBAHME, KOTOPOE TPOBEPSIET HEKOTOPBIE
XapaKTePUCTUKHN apXUTEKTYPbl, TAKUE KaK CBSI3aHHOCTh MOYyJiell (Mbl
npejcTaBUM NpuMep (PYHKIIUU TPUTOHOCTHA ATOTO THUTIA B TJiaBe 4).
Takum 06pa3oM, HEKOTOPBIE TECTHI YPOBHS MPUJIOKEHUH TTOMAai0T
B KaTeropuio GpyHKIUI TTPUTOTHOCTH, HO HE BCE MO/IYJIbHbIE TECTHI SIB-
Agi0Tcd GYHKIUSAME TPUTOHOCTH, a TOJIBKO T€, KOTOPbIE MPOBEPSIOT
XapaKTePUCTUKHN apXUTEKTYPHI.
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HexkoTopble XapaKTepUCTHKI apXUTEKTYPbI Pa3pabOTUMKK JOJLKHBI TECTH-
poBath OOJIbIIIE, YeM KasKIYyIo ee 00JIaCTh 110 OT/IebHOCTU. KomniexcHole
(holistic) ¢yHKIMM TIPUTOIHOCTU UCITOIB3YIOTCS B 0OIEM KOHTEKCTE
1 3aTParnBaiOT KOMOMHAIIMY aCIIEKTOB apXUTEKTYPbI, TAKUX Kak Oe3011ac-
HOCTb U MACIITaOUPyeMOCTh. PazpaboTunKi IIPOEKTUPYIOT KOMIIJIEKCHbIE
(YHKITH TIPUTOHOCTH € €TI0 TOTO, YTO 0ObeIMHEHHbIE XapaKTePH-
CTUKH, KOTOPBIE TPOJOJIKAIOT PaboTaTh MO OTAETBHOCTH, MPOIOJIKAIOT
(byHKIIMOHMPOBATH B PA3HBIX COUETAHUAX B peasibHOM Mupe. Hampumep,
IPe/CTaBUM apXUTEKTYPY, UMEIONyt0 (OYHKIIUN IPUTOTHOCTH KaK JJIst
MacIITabupyeMOoCTH, Tak U Jist GesonacHocTr. OHUM 13 KITIOUEBBIX DJ1e-
MEHTOB, KOTOPbIE IPOBEPSIET (DYHKITUS TIPUTOTHOCTH O€30TTACHOCTH, SIBJISI-
I0TCSI <[IPOCPOYEHHBIE» JTAaHHbBIE, a KJIIOUEBbIM 3JIEMEHTOM JIJII TIPOBEPOK
MacTabupyeMOCTU SIBJISIETCST TEKYIIee YUCIIO0 TT0JIb30BaTe el B mpejie-
JIaX OIPeIeJIEHHOTO nana3ona BpeMenn 3anep:kku. st obecrevenust
MacIITabUPyeMOCTH pa3paboTINKU TPUMEHSTIOT KIIIUPOBAHUE, KOTOPOE
JIaeT BO3MOKHOCTH MacIITabMpOBaTh aTOMapHbIe (DYHKIMN IPUTOAHOCTH.
Korna kamumipoBatue He MOAKIIOYEHO, (DYHKIHSI TIPUTOIHOCTH HGe3omac-
HOCTH yCIIETITHO TPOXOAUT IIpoBepKy. OTHAKO TP KOMILIIEKCHOH IIPOBEPKE
K9IITMPOBAHKE JIeJIAeT JIAHHbIE YCTAPEBIINMU, He TI03BOJISAS UM TIPOUTH
poBepKy (GYHKIIMEN TPUTOLHOCTH 110 G€30TTaCHOCTH, M KOMILJIEKCHBII
TECT IPOWTH He Y/IaeTCsl.

OueBUIHO, YTO MBI HE MOKEM TTPOTECTUPOBATH KAKIYIO BO3MOKHYTO
KOMOWHAI[MIO 9JIEMEHTOB apXUTEKTYPBI, II03TOMY Pa3paboTYMKU BbI-
GOPOYHO MCHOJIB3YIOT KOMILIEKCHYIO (DYHKIIUIO TIPUTOAHOCTH JIJIST TIPO-
BEPKU Ba’KHbIX BSaHMOZIeﬁCTBHfL IJTa CeJIeKTUBHOCTD U IIPUOPUTETHOCTD
BCET/Ia MMO3BOJISIIOT pa3paboTyiKaM OlEHUBATh CJI0KHOCTDH peaanusaliun
OTIPeJIeJIEHHOTO CIleHapUs MPOBEPKH (C MTOMOTIBIO (PYHKITUI TTPUTOHO-
CTI/I), TeéM CaMbIM /IaBaAd BO3SMOKHOCTDb OII€HKN 3HAYMMOCTU TOU UJIU NHOU
XapakTepucTuky. YacTo B3auMoIeliCcTBIE MEXKIY (PYHKIIMOHATBHOCTSIMU
ApPXUTEKTYPBI OITPe/esIsieT KaueCTBO apXUTEKTYPBI, KOTOPOE OTIEHBAECTCS
C TIOMOTITBIO KOMTITIEKCHOM (DYHKITUY TPUTOHOCTH.

TpurrepHbie u HenpepbiBHble (hyHKLUN

[Topsinok BbITIOJIHEHWS SIBJSIETCS €1lle OJTHOW OTJIUYMUTEJbHON YepToi
dbyHKIMN puroaHOoCcTH. Tpuzzepnvie (triggered) HyHKITUHM TPUTOIHOCTH
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3aIIyCKaIOTCs MPU ONPENETEHHBIX COOBITUSAX, TAKUX KAK BBIITOJHEHUE
MOJLYJIHOT'O TeCTa, Pa3BepPThIBaHNe KOHBeepa [1JIsl BHIIOJTHEHUS MOLY JIb-
HBIX TECTOB WJIM BBIIIOJHEHNE CIEIUATUCTOM 10 00eCIIeUyeHnIo KauecTBa
HCCJIEJOBATEILCKOTO TeCTUPOBAHUS. DTU COOBITUS BKIIIOYAIOT B cebst Tpa-
JIMIIHOHHBIE TECThI, TAKKE KaK MOJYJIbHbIE, (DYHKIIMOHAIbHBIE, Pa3pabOTKy
yepes peasmsanmio nosegaenust (BDD — behavior-driven development)
U JIPyTHe TECThI, IIPOBOAUMbIE Pa3PabOTUMKAMIL.

Henpepuoisrvie (continual ) TecTbI He BBITIOIHSIIOTCS 110 TPahUKY, HO BMECTO
3TOTO TPOBOINTCS HETIPEPhIBHAS MPOBEPKA TAKNX TTaPaMEeTPOB apXUTEK-
TYPBbI, Kak CKOPOCTbh TpaH3akInii. Hampumep, paccMoTpuM apXuTeKTypy
MHKPOCEPBUCOB, B KOTOPOI pa3paboT4nKu XOTeJu ObI TOCTPOUTH (HyHK-
IIUIO TIPUTOHOCTH 71T TPOBEPKH BPEMEHU TPAH3AKITNIA, TO €CTh CKOJTBKO
BpPEMEHU 3aHUMAeET B cpejiHeM TpaHsakiusi? [locTpoenue o60ro Trma
TPUTTEPHOTO TecTa 00eCIedrBaeT CKyIHYI0 HHPOPMAIIMIO O TOBEAECHIN
CUCTEMBI B peasibHOM Mupe. Takum 00pa3oM, BMECTO MCIIOJIb30BAHUS
3aMyCKaeMoro Tecta pa3paboTINKH MOCTPOUIN (DYHKITUIO TPUTOIHOCTH,
KOTOpas UMUTHPYeT TPaH3aKIUIO B IIPOU3BO/ICTBE IIPU OJJHOBPEMEHHOM
BBITTOJIHEHUH BCEX OCTAIbHBIX TPAH3AKIINI. JTO TTO3BOJIsSIET pa3padoTau-
KaM TIPOBEPUTD TIOBE/IEHIE CHCTEMBI 1 COOPATh O Hell peasibHble TaHHbIe
«B €CTeCTBEHHOI cpejies.

Paspa6otka, yrpasisiemast mojiesisimu (MDD — Monitoring-driven deve-
lopment) mpeacraBisier APYryo TEXHUKY TECTHPOBAHMS], HAOUPATOIILYTO
HOIYJIIPHOCTB. BMeCTO TOTO 4TOOBI HAIESTHCS TOTBKO HA TECTDI IS TPO-
BEPKU pe3yabTaTuBHOCTH cucteMbl, MDD ucnosb3yeT cuctemy KOHTPOJIS
JUIST OTIEHKHU TEXHUYECKOTO COCTOSIHVSI U TIPEIMETHOI 00acT. ITH He-
HpepbIBHbIE (DYHKI[UH IPUTOAHOCTH OOJIee IMHAMUYHBI, YeM CTaHIaPTHbIE
TPUTTEPHBIE TECTHI.

CraTtnueckue u gMHaMnueckme pyHKUUKN

Cmamuueckue (static) byHKITUN IPUTOTHOCTH UMEIOT HEU3MEHHBIE pe-
3yJIBTATBI, TAKKE KaK IBONYHBIE 1POULe,/ NPosaiul, KOTOPBIE TAI0T MOJTYJTh-
HbIE TECTBL. ITOT TUIT BKJIIOYaeT B ce0s1 o6yio (hyHKIIUIO TPUTOHOCTH,
KOTOpast UMEET MPeIBAPUTEHHO 3alaHHOe TPeOyeMoe 3HaYeHe: JIBONY-
HOe, TNaTa30H YMCIIa, BKIOYeHe MHOKEeCTBA 1 T. 1. B kauecTBe hyHKITHIII
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HPUTOAHOCTU YaCTO MCIOJAb3YI0T MeTpuku. Hanpumep, pazpaboTunk
ApPXUTEKTYPBI MOJKET 33/IaTh TPUEMJIEMbIH AMATTa30H JIJIsT CPeTHEN KO-
MaTUYeCcKO# CJOKHOCTH METOIOB B 6a3e Koja ¢ rpajaliisiMi IIPOBEPOK,
HCIOJIb3Y sl MHCTPYMEHT METPHUK, BCTPOEHHbI B CUCTEMY Pa3BePThIBAHUS
KOHBelepa.

Jlunamuueckue (dynamic) GyHKI[MEM TPUTOLHOCTH OMUPAIOTCS HA OIPe-
JleJIeHne CMeNIeHnsl, OCHOBAaHHOTO Ha JOIIOJHUTENLHOM KOHTeKcTe. He-
KOTOpbIE 3HAYEHUsT MOTYT 3aBUCETh OT 0OCTOSATENbCTB, U GOJBIIUHCTBO
Pa3pabOTIMKOB APXUTEKTYPBI CAUTAIOT IOy CTUMBIM HU3KUH TTOKA3aTEeNb
IMpON3BOAUTEIBHOCTHU IIPU pa60Te C KPYIIHbIM MaCH_ITa6OM. HaHpI/IMep,
KOMIIAHUSI MOKET HCII0JIb30BATh CKOJIb34IIee 3HaYEHIE [0Ka3aTe sl IPO-
U3BOMTEILHOCTU Ha OCHOBE MaciiTaba, IIpy 5TOM P 60JIbLIIOM MacinTabe
0Ty CKAEeTCsl HU3Kask IIPOM3BOAUTENLHOCTD, HO TOJIBKO B IpeJeaax J10-
[IYCTUMbBIX 3HAYEHMUIA.

ABTOMaTU3NPOBaAHHAsA U pyuyHas PyHKLUMN

[ToHsTHO, YTO Pa3pabOTYMKY JIFOOST UCTIOIH30BATh ABTOMATH3UPOBAHHbIE
orieparuy, U 4acTb THKPEMEHTHBIX U3MEHEHU BKJIIOUAIOT aBTOMATU3U-
poBanHoO, 4To GyIeT moApoOHO omrcano B riaase 3. HeyauBureabHo, 4To
pa3paboTyrKy OYIYT BBITTOJHITH GOJIBIITYO YacTh (hYHKITHIT TPUTOHOCTH
B aBTOMATU3WPOBAHHOM pesKUMe: HEelPepbIBHAS WHTErPalns, pa3BepThI-
BaHUe KOHBEWEPOB u T. 11. [[eficTBUTEIHHO, Pa3pabOTYNKY U CIIETUATUCTDI
DevOps BBITTOJHUIN KOJIOCCATBHBIH 00beM paboT ¢ TIOMOIIBIO CHCTEMBI
HEIPEPBIBHOM TTOCTABKH JIJI1 aBTOMATU3AIIMU MHOTUX YacTel 9KOCUCTEMbI
pa3pabOTKHU TPOrPAMMHOT0 OGEeCIIeYeH ST, 4TO PaHbIlle CYUTATOCH HEBO3-
MOKHBIM. DTa TeHIEHIH T0JIKHA OBITh COXPaHEHa.

O/HaKo TP aBTOMATU3AIMN BCEX aCIIEKTOB pa3paboTKU HEKOTOPbIE
U3 aCIEKTOB MPOTPAMMHOTO 0OeCTIeUueHNUsT OKA3bIBAIOT COMTPOTHBIIEHIE
aBroMartuzanuu. VIHOTIAa BaxkHast 06J1aCTh CUCTEMBI, HAIPUMED TaKas,
Kak jopuandyeckue TpeboBaHus, He MmojiaeTcs apTomaTusauu. Hampu-
Mep, pa3paboTUNKK IPUITOKEHIIA B HEKOTOPBIX 00JIaCTSIX 3a/1a4 IOJIKHBI
MMeTh BOBMOKHOCTH 3aMEHBI 110 3aKOHOAATeTbHBIM IPUYUHAM CEPTUdU-
KaTa IIPOrpaMMHOTO 00eCIIeueH st, 4TO HEBO3MOKHO BBITTOJHUTH aBTOMA-
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TUYECKU. AHATTOTMYHBIM 0OPA30M MTPOEKT MOKET CTPEMUTHCST CTaTh HoJiee
3BOJIIOIIMOHUPYIONINM, HO TIPU 9TOM HE UMETb HajJiesKalleil TpaKTUuKU
IPOEKTUPOBaHUs Ha MecTe. Harpumep, BEpOsITHO, 4TO GOJIbIIAst 4acTh
cucrteM obecreyeHnst KauecTBa Bee elfe GyHKIMOHUPYET B PYUYHOM
peKMMe, U OHU JIOJIKHBI OCTABATHCSI B 9TOM CTaTyce B OumiKaiiiiem Oy-
aymiem. B o6oux atux ciayvasx (M MHOTUX JIPYTHUX) HAM HEOOXOAUMBI
byHKIIMOHMPYIONINE B pYuHOM pescume GYHKITUN TPUTOAHOCTH, KOTOPbIE
IIPOBEPSIOTCS YEJIOBEKOM.

[TonsaTHO, YTO MYTHh K TMOBBITIEHNTO 3(PPEKTUBHOCTA OTPAHNINBACTCS
BBITIOJIHSIEMBIMH BPYYHYTO TIATaMU, TTPU 9TOM MHOTHE TTPOEKTHI BCE eTie
TPEOYIOT BBITIOJHSAEMbIX BPYYHYIO TIPOIEAYP. MBI MO-TIPEKHEMY 3ajiaeM
(byHKIIUM TPUTOAHOCTHU /IJI 3TUX XaPAaKTEPUCTUK U MPOBEPSIEM WX, MC-
MOJIb3Y ST BBITIOJHAEMbIE BPYYHYIO IIIar, HalpuMep, TPU pa3BePThIBAHIHT
KOHBeliepoB (910 Oy/eT MoApo6HO OIMCaHo B riase 3).

BpeMeHHas PyHKUMA

B T0 Bpemst Kak GOJBITUHCTBO (DYHKIININ TIPUTOTHOCTH 3aITyCKAETCsI TPH
M3MEHEHUSIX CUCTEMBI, Pa3pabOTIMKaM XOTETIOCH ObI BCTPOUTH KOMIIOHEHT
BpPEMEHM B TIPOIleTy Py OlleHKH TpuroHocTu. Hampumep, eciim mpoexT mc-
1oJIb3yeT OMOIMOTEKY b poBaHMs, Pa3pabOTINK MOKET XOTETh CO3/1aTh
BpeMeHHYT0 (DYHKITUIO TPUTOHOCTY KaK HATTOMIHAHIE O HEOOXOIMMOCTH
[IPOBEPKY TOTO, OBLIH JI OOHOBJIEHBI BAsKHBIE KOMITOHEHTBI. /[pyriM pac-
MPOCTPAHEHHBIM ITPUMEHEHNEM 3TOTO TUTIA (DYHKITNHU TTPUTOTHOCTHU SBJISI-
ercst rect nogpedxcdenuii npu oonosaenuu (break upon upgrade). Ha takux
mnatdopmax, Kak «Ruby on Rails», HekoTopbie pazpaboTyrKy HE MOTYT
JIO’K/IaThCsT HOBBIX (DYHKIIMH, BXOJALIINX B CJACAYIONUN PEJIN3, IIO3TOMY
oHu 106aBJAIOT (GYHKINIO B TEKYILYIO BEPCHIO C MOMOIIBIO HaKnopma
(back porting), ucrosbp3yst caMOCTOSTEHHO HAMMCAHHYIO PeaU3aIinio
Oymymteit pyukimu. [IpobeMbl BOSHUKAOT, KOT/IA TIPOEKT OKOHYATETHHO
0GHOBJISIETCST JI0 HOBOI BEPCUH, TOTOMY YTO GAKIIOPT YACTO HECOBMECTHM
C «peasibHO» Bepcreil. PazpaboTynKy UCIOIB3YIOT TECTHI HA N0BPeNcOeHUe
npu 061HoIeHUU, ITOOBI BEPHYTH Pean30BaHHbBIE C TOMOIIIBIO O9KIIOPTH-
poBanust GYHKIUU TPU OOHOBJIEHWH.
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®YHKUMA C NnpegHaMepeHHbIM pa3BUTUEM

B T0 Bpemst Kak pa3zpaboTInK OYIyT OMPEIessiTh GOJBIINYTO 4acTh (hyHK-
LU ITPUTOIHOCTH B HayaJsie IPOEKTa 110 Mepe BbISICHEH U POJIU XapaKTepu-
CTUK apXUTEKTYPbI, HEKOTOPbIE (DYHKIIUH TPUTOAHOCTH OYLYT MOSIBJISATHCS
B X0/le Pa3pabOTKH cHCTeMbI. Pa3paboTUiKi HUKOT/IA He 3HAIOT B Havase
BCe Ba)KHBIE YACTU apPXUTEKTYPBI (KIACCHYECKYIO TIPOOITIEMY HEeU3BECMHO-
20 Heu38ecmu0oz0 pacCMOTPUM B TJiaBe 6) U 1M03TOMY OJKHBI BBISIBJISTD
(byHKIIMM TPUTOTHOCTH TTO MEPEe IBOJIOTINU CUCTEMBI.

MpeaMeTHO-OpMEeHTUpPOBaHHaA PyHKUMUS

HekoTopbie apxUTEKTYypbl UMEIOT crienndudeckre mpobaeMbl, CBSI3aH-
HBIE ¢ OCOOBIMU TPEOOBAHUSMU 110 GE30MACHOCTH WM HOPMATUBHBIMU
TpeboBanusiMu. Harmpumep, KOMIaHust, KOTOpPasi 3aHUMAETCsT MEK/[yHa-
POIHBIMHU [IEPEBOIAMU CPEJICTB, MOKET Pa3padoTaTh KOHKPETHYIO, HEMpe-
PBIBHYIO TIEJIOCTHYIO (DyHKIIMIO TTPUTOTHOCTH, KOTOPAsT TPOBOJIUT TECTHI
6€e30TacHOCTH, CMOJIETUPOBAHHbIE TTOCJIE TOTO, KaK MHCTPYMEHT Simian
Army (ommcaHo B ry1aBe 3) MbITAETCS BBIBECTHU U3 CTPOS MH(MPACTPYKTYPY.
MHorwe po6JIeMbl IPEAMETHBIX 00JIACTEN COIEPIKAT APaliBEpPbI, KOTOPbHIE
BE/LyT apXUTEKTYPY K O[THOMY MJIN HECKOJIBKUM HabOpaM BasKHBIX XapakK-
TEPUCTUK. APXUTEKTOPBI JI0JKHBI UCITOIb30BATh 3TH JipaiiBepbl B KaUeCcTBe
(byHKIUI TPUTOHOCTH 17151 TAPAHTUN TOTO, YTO BAsKHBIE XaPAKTEPUCTUKN
ApXUTEKTYPBI He OYIYT YXYAIIATHCS CO BPEMEHEM.

B riiaBe 3 MbI mipuBeieM TIPUMEPbI 0OBEIMHEHIS 3TUX 00J1acTel, Koria
IpUJET BpeMsi OIleHUBATh (DYHKIIMH TPUTOTHOCTH.

PaHHAA nageHTudmnkaumsa pyHKUnn
NPUroaHoOCTH

Koman bl 10/KHBI UIeHTUhUIUPOBATh PYHKIIMN TPUTOHOCTH KaK YaCTh
UX HAYaJIbHOTO MOHUMaHUsL 00Mell (GYHKIIMOHATBHOCTH aPXUTEKTYPHI,
KOTOPYIO X MTPOEKT 0KEH MoepskuBaTh. OHU TaksKe OJIKHBI HA PaH-
Hell cTaaun nieHTUOUIIMPOBATh (DYHKIUIO IIPUTOHOCTH CBOEH cucmembl,
4TOGBI OIPEIETTUTH Te U3MEHEHHsT, KOTOPbIE CJIeyeT mojiep:kuBarh. Cpas-
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HEHUS BAKHOCTU U CJIOKHOCTU PeAN3aIuN PA3JIMYHBIX XapaKTepUCTHUK
aApXUTEKTYPBI (Hapsay ¢ PyHKIIUAMU IIPUTOHOCTH ) TOMOTAET HA PaHHE!
CTa/INU PACCTABUTH IPUOPUTETHI CBSI3AHHBIX C PUCKOM PAdOT JIJIsT TOHU-
MaHMsI TOTO, KaK IPOEKTUPOBATDH C YUETOM M3MEHEHUH.

Koman/ipl, KoTOpble He NAeHTUPUIUPYIOT CBOU (PYHKIIUU TIPUTOIHOCTH,
CTQJIKMBAIOTCS CO CJIEAYIOMIUMU PUCKAMMU:

QO HeraBI/IJIbeIe BapuaHTbI /11/1331‘/’1Ha, KOTOpPbI€ B KOHEYHOM HUTOI'C IIPH-
BOJISIT K CO3/IaHUIO ITPOTPAMMHOI0 obecriedeHus, He paboTaionemy
B CBOeElI cpejie.

O Bw160p ausaiiHa, KOTOPbIil CTOUT BpeMEHH U /UK JeHer, HO B UTOTe He
MO/IXO/IUT.

O Cuctema He c1ocOOHA IBOJIONIMOHUPOBATH TPU U3MEHEHUH CPEJIbL.

Jl7ist KaKION CHCTEMBI TIPOTPAMMHOTO 0OeCTIeYeH sl KOMAH/IbI TOJIKHBI
cokycupoBarhest Ha OA60PE U OlpeiesieHn HanboJsiee BaKHBIX (hyHK-
it ipuroaHocTr. [Tog6bop GYHKINN MPUTOAHOCTH HA PAHHEH CTauu
MOMOTaeT pa3zpaboTINKaM IIAHUPOBATH Pa3/ieieHIe KPYITHON CHCTEMBI Ha
HeOOIbINNE MTOJCUCTEMBI, KasK/ast 3 KOTOPBIX UMeeT HeOOIbIoi Habop
(byHKIMIT TPUTOTHOCTH.

Hanpumep, HeKOTOpbIe KOMIIAHUT KMEIOT JIEJI0 C JaHHBIME, TPEOYIOIIUMI
0co0bIX Mep obectiedeHnst 6e30MACHOCTH, TAKIMU KaK HOMEpP KPETUTHBIX
KapT WK JIeTallu [iaTexeil. B 3aBUCUMOCTH OT OTPac/iv UK XapaKTepa
paboThl, XpaHeHre HHGOPMAIIMK TAKOTO THIIA IIPE/IIOJIaraeT BhIIIOJIHEHe
CEPhE3HBIX IOPUAMYECKUX TPeOOBAHUI, KOTOPbIE MOTYT MEHSATHCS M3-32a
M3MEHEHWIT 3aKOHO/IATeIbCTBA MJIM CTAHIAPTOB, BAMSIONINX Ha HOPMATH-
BBl B CBSI3U C OXBATOM HOBBIX TEPPUTOPHUI UJIM CTPAH, UMEIONNX JIPyTHE
IPaBOBbBIE TPEOOBAHUSL.

Eciu pa3paboTynky yCcTaHABIMBAIOT, YTO HE30MACHOCTh U CTOMMOCTh
CHCTEMBI UTPAIOT 3HAYMTEIBHYIO POJIb JIJIst (DYHKIIMK TIPUTOAHOCTH BCEi
CHUCTEMBI, 3TO MOJKET TIPUBECTH K HEOOXOIMMOCTH TIPOEKTHPOBAHUS apXH-
TEKTYPbI, KOTOPasi paccMaTpuBaeT [Ba aTux pakropa BMmecre. He mogobpas
(YHKITME TIPUTOIHOCTH Ha PaHHEH cTajuu MPOEKTHPOBAHMUSI, KOMaH/1a
MOJKET CTOJIKHYTBCSI C TEM, YTO 3TU (hDAKTOPBI OKAKYTCs Pa3OPOCAHBI 110
Bceii 6aze mporpaMMHoOro obecedenus, Tpedyst 6oJiee MUPOKOro aHaIN3a
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UX BJIMSIHUS, 4TOOBI IIOHATH U3MEHEHUSI U yBeJIndeHune o0Ieil CTOMMOCTH
3aTpar Ha MOAU(UKAINIO.

DyHKIUKY TPUTOAHOCTU MOKHO PA3AETUTh HA TPU IIPOCTHIE KATETOPHH:
Knrouesoie

IT0 061aCTH, KOTOPbIE BAsKHBI [7IsT BHIOOPA TEXHOIOTUHU HJIU METO/IA
npoektupoBanust. HeoOX0auMo MpuioKUTh OOJIbINe YCUTHIA ISt
U3y4YeHUs] BAPUAHTOB JU3aiiHa, KOTOPbIe 3HAUYNUTEIBHO 06JIeryaoT
n3MeHeHre 9ThX aeMeHToB. Hampumep, 71st GaHKOBCKUX TTPUJIO-
SKEHMI BaXKHbI ITPOMU3BOJUTEIBHOCTD U OTKA30yCTONYMBOCTD.

Penesarnmmnoie

It obsact HeOOXOAUMO YUYUTHIBATh Ha OOBEKTHOM YPOBHE, HO
OHU He MOTYT OIPEAENSITh BBIOOP apxXuTekTypbl. Hampuwmep, me-
TPUKHU KadecTBa 6a3bl KOJIa BXKHBI, HO He SIBJISIIOTCS KITIOUEBBIMU.

He penesanmmuute

Ha BBI6OP MTPOEKTA U TEXHOJIOTUHU 9TU 00JIACTH BJIUSTHUS HE OKa-
3bIBalOT. Hammpumep, MeTpuku npoiiecca, Takue Kak BpeMsl IIMKJa
(HEO6X0IMMOE BPEMSI JIJISI TEPEX0/Ia OT TIPOEKTUPOBAHMS K Peai-
3alllM ), MOTYT UMeTb HEKOTOPOe 3HaYeHue, HO He /1T apXUTEKTY-
pbL. [ToaToMy (hyHKIIUST IPUTOAHOCTH JIJIst OTUX 0OJIACTEN He Hy KHA.

CrennTe 3a MOKa3aHUSIMU KJIIOYEBBIX M PEJICBAHTHBIX (DYHKIIUH Mpu-
FOJIHOCTH, BBIKJIA/[BIBASE PE3YJIBTATHI BBITIOJHEHUSA HA BUIHOM MECTE WU
B 00IIIeM TIPOCTPAHCTBE, YTOOBI Pa3pabOTUYNKU MOTJIU UX YIUTHIBATDH
B II0BCEIHEBHOIT PaboTe ¢ KOJIOM.

Krnaccudukanus yHKIMI TPUTOIHOCTH TI0 KATETOPUSIM ITOMOTAET OTIpe-
JIeJIUTH IPUOPUTETHBIE TPOEKTHBIE PellieHus. Eciiv MpoexT pernenns: nuMeeT
oTipejiesieHHbIe TIOCe/ICTBUS 17151 KII0UeBON (DYHKIIUU IIPUTOTHOCTH, /11
[POBEPKY apXUTEKTYPHBIX aCIIEKTOB JAN3ailHA CTOUT MOTPATHTh GOJIBIIE
BpPEMEHU 1 YCHUJIUIT Ha TPOBEIEHNE CIIAiTKOB (spikes, orpaHnyeHHbBIX BO Bpe-
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MEHU MTPOEKTOB AKCIIEPUMEHTATIBHOTO ITPOTpaMMupoBanust ). Hekoropbie
KOMaH/IbI KCTIOJIb3YIOT KOMILIEKCHYT0 Pa3paboTKy !, IPaKTHKY GePesKINBBIX
U THOKUX TIPOIECCOB JIJIST TTAPAJILIEIbHOTO TPOEKTUPOBAHUS HECKOJIBKUX
pEIeH i, OCTABJISIS BOBMOKHbIE BAPUAHTHI OTKPHITHIMU JIJISI TPUHSTHUS
Oymymux pernreHnii B 0OMeH Ha 3aTPaThl, HEOOXOIMMBIE JIJIST TIOCTPOEHIST
MHOJKECTBA PEIeHUT.

MepecMoTp (PyHKUMA NPUrOAHOCTH

[TepecMoTp (DYHKITHIT TIPUTOHOCTH MTPEACTABJISAET COOON BCTPEYY € KJIO-
YeBBIMU 3aMHTEPECOBAHHBIMU CTOPOHAMU C T[EJIbI0 OOHOBJICHMS (DYHKITHI
HPUTOAHOCTH JIJIs1 BBIIOJHEHUS 1[eJieil mpoekTupoBanust. Takue coObI-
THS, KaK 3HAUUTEJIbHBIN POCT PhIHKA WJIW YKCJIA 3aKA3UNKOB, TIOSIBJIEHE
HOBOI 00J1acTi (PYHKIIMOHUPOBAHUS MK OU3HEC-BO3MOKHOCTEN 16O
PEKOHCTPYKITUS CYTIECTBYIOINIEN YaCTH CUCTEMbI, MOTYT TapaHTUPOBATh
nepecMoTp OYHKIUN TTPUTOTHOCTH.

[TepecMoTp (DYHKITMK TPUTOAHOCTH OOBIYHO MPELYCMATPUBAET CJIELYIO-
mee:

QO Anamms cymiecTBYONUX GYHKITNN TPUTOTHOCTH.

Q IlpoBepKy akTyaJbHOCTH CYIIECTBYIOMNX (DYHKITNI IIPUTOHOCTH.

O Omnpezenenne u3aMeHeHUs: MaciTaba WK pazMepa Kakaon (yHKIIH
MPUTOHOCTH.

QO PerieHne OTHOCUTENBHO MCIOJIb30BAHUA OOJiee MOAXOAAIINX METO-
JI0OB M3MEPEHUS WJIN TeCTOB (DYHKIMI ITPUTOAHOCTH.

O Beigienne HOBBIX (DYHKIUI TPUTOTHOCTH, KOTOPbIE CHUCTEMA T0TIK-
Ha IT0/I/IeP>KUBATb.

[lepecmaTpuBaiiTe Bamm (PyHKITUN TPUTOTHOCTHU HE PEKe OJTHOTO pa3a
B TO/I.

U https://ru.wikipedia.org/wiki/Tubkasi_meromosorust_paspaboTKku
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OQJIEKTPOHHASA TABJIMLIA PENULTIMATEWIDGETS U APXUTEKTYPbI MPEANPUATUSA

Koraa apxutekTopbl npunoxeHus PenultimateWidgets pewunnmn noctpo-
UTb HOBYIO MNaTopMy A5 NPOEKTa, CHayana OHW CO34asIv 3N1IEKTPOHHYHO
Tabnuuy co Bcemmn TpebyeMbiMM XapaKTepPUCTUKaMM: MaclLTabupyemocTy,
6e30MacHOCTN, OTKa30yCTOMYMBOCTM M MHOXECTBA APYrMX BO3MOX-
HoCTel. Ho OHM CTONKHYNMCb C M3BECTHOM Mpobnemoii: ecnm CTpouTb
HOBYIO apXUTeKTYpy A7 NOAAEPXKKM BCEX 3TUX XapaKTEPUCTUK, Kak
MOXHO rapaHTUpPOBaTb, YTO OHa COXPaHWT 3Ty Noaaepxky? o mepe
[06aBNEHNST HOBbIX XapaKTepUCTUK KaK MOXHO 6yAeT COXpaHWTb 3TK
Ba)XHble XapaKTepPUCTUKN OT HEOXKMAAHHOIO YXYALIEHNS?

PelieHneM 6bifo co3aaTh HOBble (YHKLMM MPUrOAHOCTM ANSt KaXKAOM
M3 XapaKTEPUCTUK B 3MEKTPOHHONM Tabnuue, nepedopMynMpoBaB He-
KOTOpbIE M3 HUX AJIS BbINO/HEHUS KPUTEPUS OOBEKTUBHOWN OLIEHKM.
B oTnnume oT cnyyanHoM, cneumanbHas NpoBepKa KpUTEpUs UX Bax-
HOCTW BKJIIOYaEeT (yHKLMM NPUrOAHOCTY B KOHBeep pa3BepTku (bonee
noapobHoe onucaHwe cM. B rnase 3).

B 10 Bpems kak pa3paboTYMKK apXUTEKTYPbI 3aMHTEPECOBAHbBI B M3y YEeHUH
apXI/ITeKTyp C 9BOJIIOIIMOHHBIM Pa3BUTHUEM, MbI HE /leJIaeM IIOIIbITOK MO/~
JIMPOBATh OMOJIOTHYECKYIO 9BOJIIOIIIO. TeopeTnuecky MOKHO OCTPOUTD
APXUTEKTYPY, KOTOPasi CIIydaitHbIM 00Pa3oM MEHSIET OJH U3 CBOMX OUTOB
(MyTHpyeT) 1 3aHOBO pasBepThiBaet cebs. Hepes HeCKOJIbKO MUJIIMOHOB
JIET MBI, BEPOSITHO, [IOJIYYUM OY€Hb UHTEPECHYIO apxuTekTypy. Ho MbI He
MOJKEM CTOJIBKO JK/IATh.

MbI X0THM, 4TOOBI HATlIA APXUTEKTYPA HBOTIOIIMOHUPOBAIA YIIPABJISIEMbIM
06pa3oM, MOITOMY HAKJIA/bIBAEM OTPAHUYEHUS HA PA3TUIHbIE ACTIEKTHI
APXUTEKTYPBI [IJII UCKJIIOUEeHNS HesKeslaTesIbHbIX HallpaBJIeHUH 9BOJIIO-
[IMOHUPOBaHVsL. XOPOIITUM IIPUMEPOM SIBJISIETCST COOAKOBOJICTBO: BHIOUPAst
JKeJIaeMble XapaKTePUCTUKH, Mbl MOJKEM CO3/IaTh IITUPOKUI PSIT PA3IUNIHBIX
OPO/I cOOAK 32 OTHOCUTETHHO KOPOTKHUIT IIPOMEKYTOK BPEMEHTL.

B crenyroreii riaBe Mbl paccMOTPUM OOJIbIIIE aCTIEKTOB UCTIOJIB30BAHIS
dbysknui npurogHocTr. B riiaBe 6 Mbr 06berHsIEM (DYHKIUN TIPUTOIHOCTH
CO BCEMU OCTATbHBIMH 00IACTSIMI aPXUTEKTYPBI.



NpoekTpoBaHue
WHKPEMEHTHbIX U3MEHEHUN

ApXUTEKTYpa ¢ 9BOJIOIUOHHBIM Pa3BUTHUEM ITOAEPKIBAECT
yIIpaBJsieMble, UHKPEeMEeHMHble U3MEHEeHUs B HECKOJbKUX
0bIacTAx.

— Hawe onpedenenue

B 2010 roxy /Ixxe3 Xamb6: (Jez Humble) u [Ipiie @apaeii (Dave Farley)
Boinyctusn Cucmemy nenpepuoienoti nocmasku (https://continuousdelivery.
com/), COOPHHK MPAKTUYECKUX COBETOB TI0 MOBBIIIEHIO 3 (HEKTUBHOCTH
IIPOEKTUPOBAHSI TPOrpaMMHOTro obectiedenust. OHU pa3paboTasy mMexa-
HU3M TIOCTPOEHUSI ¥ PEJIM30B MPOTPAMMHOTO 00ECIIEUEHUST ¢ TIOMOTI[HIO
aBTOMATU3AIMK U CIEIMAJbHBIX UHCTPYMEHTOB, HO HE CMPYKMYypoL,
MO3BOJISAIONIEN TPOEKTUPOBATH MPOrpaMMHOe ObecTiedeHne ¢ BO3MOK-
HOCTBIO 9BOJIIOIMOHHOTO Pa3BUTHS. JBOJIOIMOHUPYIONIAS apXUTEKTYpa
[peIIIoJIaraeT UCI0JIb30BATh 3Ty IMPAKTUKY ITPOEKTUPOBAHUS B KaueCTBe
IIpe/IBaPUTEIbHBIX YCJIOBUI TPOCKTUPOBAHMS 9BOJIOIUMOHUPYIOIIETO I1PO-
IPaAMMHOTO 00€CTICUEHMSI.

Hamre onrpeniesiennie aBOJIIOIMOHUPYIONIEH apXUTEKTY P ITPEIIoaraeTt
UMKpeMenmuoe uamerenue, 03Hadaioniee To, 4YTo apXUTEeKTypa MOJKHA
c1roco6CTBOBATh UBMEHEHUIO HEOOJNBIIMMY NpUpalleHusaMu. B aToii
rJIaBe OINCBIBAETCS apXUTEKTYPa, KOTOpasi OAePKUBAET [T0CTEIIeHHbIE
M3MEHEHHUST Hapsily ¢ UCI0Jb30BaHMEM HEKOTOPOIl NMPAKTUKU MPOEK-
TUPOBAHUS [ IOCTUKEHUS TTOCTETTEHHBIX U3MEHEHUH, YTO SABJISIETCS
BQ)KHDBIM 9JIEMEHTOM CTPOUTE/IbCTBA 9BOJIIOIIMOHUPYIOIIEH apXUTEKTYPBHI.
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M1 06Cy 1M JIBa 9Talla IPOLecca Pean3aluy HOCTENEHHbIX M3MeHEeH Il
paspabomxy, KOTopasi BKJIOUYAET B ce0sT TO, KaK pa3pabOTUNKU CO3/TAI0T
IpoTrpaMMHOE obecTieueHue, U 6600 8 IKCNIYAMAyuio, KOTOPbIil BKITFOYAeT
B ce0s1 TO, KaK KOMaH bl Pa3BePTHIBAIOT IPOrPaMMHOE obecIiedeHme.

[lanee npuBoaUTCS IPUMEP IKCILIyaTallMOHHOTO 3Talla IIpoliecca NHKpe-
MEHTHBIX M3MeHeHui. Haunem ¢ npuMepa MHKPEMEHTHBIX U3MEHEHU
13 r7IaBbl 1, KOTOPBIN BKIOYAET JOMOJTHUTEIbHbBIE JIETaT aPXUTEKTYPBI
U cpejibl pasBepThiBanus. Y npuaoxkenust PenultimateWidgets, Hamero
MOCTaBIMKA BU/I)KETOB, €CThb CTPAHUYKA C KaTaJ0rOM, OIIMpaloniasics Ha
APXUTEKTYPY MUKPOCEPBUCOB U OIIBIT TPOeKTUpOBanust (puc. 3.1).

-

Cepaucobl

073bIBbI R

Katanor

[poaykuma

Puc. 3.1. MNepBoHayanbHas kKOHbUrypauus pa3BepTbiBaHWs KOMMOHEHTOB
npunoxenus PenultimateWidgets

Paspa6orunku Penultimate Widgets nciiosb3oBaim MUKPOCEPBUCHI, KOTO-
pbie U30JIMPOBAHBI OT OCTATBHBIX CePBUCOB. MUKPOCEPBUCH NCTOIB3YIOT
APXUTEKTYPY 0€3 pazdeienusi pecypcos: KaxIbIii CEPBUC B CBOel paboTe He
CBSI3aH C JIPYTUMHU, YTOOBI HCKJIIOUNTH TEXHUYECKYIO CBA3aHHOCTD M TEM
CaMbIM CIIOCOOCTBOBATH U3MEHEHHIO Ha JIeTATbHOM YpoBHe. [Ipuioxkenie
PenultimateWidgets pasBepTbhiBaeT Bce CBOM CEPBUCHI B Pa3/IeIbHBIX KOH-
TeifHepax /st YIPOIEeHNs U3MEHEHUI PEKUMOB PabOTHI.

ITOT BeO-CANT MO3BOJISIET TOIB30BATESIM OIIEHUTD PA3InYHbe BUKE-
TBI 110 3B€3/I04HOI cucTeMe olleHOK. Ho ocTanbHble YacTu apXUTEKTYPhbI
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TaK)Ke HYKIAI0TCs B olleHKe (TPeCTaBUTENSIMU KJIUEHTCKUX CEPBUCOB,
MOCTaBIUKAMU TPAHCTIOPTHBIX YCJIYT U T. 11.), TAaK UTO BCE OHU COBMECTHO
HCIOJIB3YIOT 3BE3/I0UHYIO cucTeMy orleHOK. OHaK/IbI KOMaH/Ia, 3aHUMa-
IOIIAsICST OIEHKOM, BBIITYCKAaeT HOBYIO BEPCHUIO HAPSIY C CYIIECTBYIOIIEH,
YTO MO3BOJIIET UCTIOJIb30BATh TPOMEKYTOUHbBIE KATETOPUH, SIBIISIONTHECS
3HaYMMbIM OOHOBJIEHUEM (puc. 3.2).

< PeiiTiHr ?

013bIBbI

Katanor

MpoayKuua

Puc. 3.2. Pa3BepTbiBaHME C UCMO/Ib30BAHMEM CEPBUCA YNYULLEHHOM OLIEHKM,
MOKa3bIBaloLLEE NMPOMEXYTOYHbIE OLIEHOYHbIE KaTeropum

CepBHCHI, KOTOPbIE HCTIOJIB3YIOT PEUTHHTH, He TPeOYIOT eTMHOBPEMEHHOTO
nepexo/ia Ha CePBUC YJIYUIIEHHBIX OI[EHOK, a MOTYT IIOCTEIIeHHO IepPexo-
JINTDH HA YJIYYIIEHHBIN cepBUC, Koraa 310 Oyaet ynooHo. Co BpeMeHeM Bce
GoJIbIIIEE YMCIIO YACTEN IKOCHCTEMBI HYK/IAETCS B TIEPEXO0/ie Ha YCHJIEHHYTO
Bepcuio cucteMbr orfeHoK. Yacth mpaktrku DevOps B PenultimateWidgets
BKJIIOYAET B ce0s1 apXUTEKTYPHBII MOHUTOPUHT HE TOJIBKO CEPBUCOB, HO
Tak)ke MapIIpyToB Mexky HuMU. Korja rpymmna KOHTPOJIs onepaiuii Bu-
JIIT, 4YTO HU OJTHA M3 OTlepaluii He HAIIPaBJIIEeTCs B OIIPe/IeJIeHHbIN CePBUC
B TEUEHUE 33/JaHHOTO MHTEPBaJIa BDEMEHU, TPYIITIa aBTOMAaTUYECKHU BbIBO-
JIUT 9TOT CEPBUC U3 9KOCUCTEMBI, KaK [T0Ka3aHOo Ha puc. 3.3.

Mexanunueckasi CioCOOHOCTD K IBOJIOIMH SIBJSIETCS] OJHUM U3 KOMIIO-
HEHTOB 3BOJIIOIIMOHUPYIOIIEl apXUTEKTYypbl. PaccMOTpuM IIpUBeIeHHYIO
BbIIlle abCTPAKIINIO, OTYCTUBIIICH HA OJIH YPOBEHbD TITyOKe.

[Tpunosxkenne PenultimateWidgets nmeeT MeIKOCTPYKTYPHYTO apXUTEK-
TYPY MUKPOCEPBUCOB, B KOTOPOI KaK/[blil CEPBUC Pa3BEPHYT C IOMOIIbIO
KoHTeitHepa (Takoro, kak Docker, https://www.docker.com/) 1 maTrepHa
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7\

*. Peitmunr .

013bIBbI

Katanor

Mpoaykuma

Puc. 3.3. Bce cepBUChI TENEPL UCMONL3YIOT YYULLIEHHbIN CEPBUC OLIEHKM

cepBuca st 06pabOTKU MUKPOCTPYKTYPHBIX CBsideil. Vcmoib3yembre
PenultimateWidgets npuioskeHust COCTOSAT U3 MapIIpyTOB MEK/IY BbI-
HOJIHSIEMBIMU 9K3EMILISIPAME CEPBUCOB, IPU 9TOM CEPBUC MOXKET UMETh
HECKOJIbKO OK3EMILISIPOB /1151 06pabOTKU BO3HUKATOIINX TIPH paboTe 3a/1a4,
TaKWX KaK BBITIOJTHSIEMOE 110 TPeOOBAHUIO MaciiTabupoBanue. ITO MO3BO-
JIeT pa3paboTYMKaM MPUHUMATH B pabOTy PasindHbie BEPCUM CEPBUCOB
U C TIOMOIIIBIO MapIIPYTU3AIMU KOHTPOJNPOBATh 0cTyI. Koraa konsetiep
pa3BepTHIBAET TOT UJIM MHOW CEPBUC, OH PErUCTpUpyeT cebst (MoIoKeHne
1 KOHTPAKT) C TOMOIIbIO MHCTPYMeHTa oOHapykeHus cepsuca. Korga
OJTHOMY CepBHCY TPeOyeTCst HAilTh IPYTOi, OHU MCIOJIb3YIOT HHCTPYMEHT
oOHapy:KeHust, 4TOOBI Y3HATH IIPUTOHOCTD BEPCHH U COOTBETCTBYIOIIUI
KOHTPAKT.

[Tpu paszBepThIBaHUM HOBOTO CEPBUCA 3BE3/[0UYHOTO PEUTHHTA OH Peru-
CTpUpYeT caM cebsi ¢ TOMOIIIBIO HHCTPYMEHTA OOHAPY KEeH ST 1 Ty OIUKyeT
HOBBIIT KOHTpakT. HoBast Bepcust cepBrica mojiepkuBaet 6oiee IMupoKuii
JIMATIa30H 3HAYeHWH (2 MMEHHO, IMTOJIOBUHYATHIE 3HAYEHUS ), YeM UCXOJI-
HBIIL. DTO 3HAYUT, 4TO Pa3pabOTUNKAM CEPBUCA MOKHO HE OECTIOKOUTHCST
06 orpaHUYeHUN TO/JIePKIUBAEMbIX 3HaUeHMil. Eciin B HOBOIT Bepcun
JUUIST BBI3BIBAIOIIMX TIPOTPAMM TPeOYeTCst IPYroil KOHTPAKT, 3TO OOBIYHO
pelnaeTcsi CaMUM CEPBUCOM, a He BBI3BIBAIOITUMU KOJAMHU, PETTAIONIIMHU,
KaKylo BepCHIO BbI3BaTh. Mbl paccMaTpuBaeM 3Ty CTpaTeTrHio KOHTPAKTa
B «Bepcusix BHyTpeHHUX cepBUCOB» Ha ¢. 193.
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Korna komania pasBepThiBaeT HOBBIH CEpBUC, OHA He X04eT (hopCcrupoBaTh
HeMeIJIeHHOe OGHOBJIEHYE BBI3OBOB CEPBUCOB Ha BHI30B HOBBIX BEPCHIA.
[ToaTomy pa3paboTUYNK BPEMEHHO MEHsIET KOHEYHYIO TOUYKY CEPBUCOB
3BE€3/I0YHOI OIEHKU PEeHTUHTAa B MOJIyJIe IOCTYIa, KOTOPBII IIPOBEPSIET,
Kakasi Bepcusi cepBrca TpebyeTcsi, U HAIIPABJISIET B TPeOYeMYIO BEPCHUIO.
Hwukakue cyIuecTByonne CepBUCHI He TOJKHBI U3MEHSATHCS, 4TOObI
MOJIb30BATHCS CEPBUCOM OIIEHKHU PEHTUHTA KaK BCET/Ia, HO HOBbIE BHI3OBbI
MOTYT Ha4yaThb TOJb30BATHCS MPENMYTIECTBAMU HOBBIX BO3MOKHOCTEI.
Crapblie cepBUCH He OOHOBJISIIOTCSI I MOTYT TIPO/IOJIZKATH BBI3bIBATH MC-
XOJIHBIN CePBUC TaK J0JIT0, Kak Tpebyercs. [1o Mepe TOro Kak cepBUCHI
BbI30Ba IIPUHUMAIOT pellleHre UCII0JIb30BaTh HOBOE MOBeJleHUe, OHU
MEHSIOT BEPCHUIO, KOTOPYIO OHM 3allpaliuBaiOT U3 KOHEUHON TOYKU.
Co BpeMeHeM TIepBOHAYAJIBHON BepCUel MpeKpaiaoT M0JIb30BaThC,
U B KaKOI-TO MOMEHT Pa3pabOTYNK apXUTEKTYPbI MOKET yIaTUTh CTa-
PYIO BEPCUIO M3 KOHEYHO! TOUKH, Kor/a ona 6oJiblie He HykHa. B xoze
BBITIOJTHEHUST OTE€PAINI BBISIBJSIIOTCSI CEPBUCHI, KOTOPbIe OOJIbINE He
BBI3bIBAIOTCA (B IIpe/iesiaX Pa3yMHOI'0 IOPOroBOTO 3HAYEHUS ), U BBITIOJI-
HAETCS UX YTUJIU3AIMS.

Bce N3MEHCHUA STOﬁ apXI/ITeKTypr, BRJIIOYaA MHUITNAJIN3AaI[IO BHEIITHUX
KOMIIOHEHTOB, TaKUX Kak 0asbl JaHHBIX, BBIIOJIHAIOTCS 110 KOHTPOJIEM
KOHBeliepa pa3BepTbiBaHus, CHUMalolero ¢ DevOps 0TBETCTBEHHOCTD 32
KOOPAMHAIIAIO PA3JINYHbBIX TIepeMellleHUH TPU pa3BepThIBAHUU OT/I€JIbHBIX
JacTel.

B 21011 ri1aBe onumchIBaOTCS XapaKTepUCTUKY, OIIBIT IPOEKTUPOBAHUS, CO-
0OpakeHUsT KOMaH/[ i IPYTHE ACTIEKTBI TOCTPOEHUST aDXUTEKTYPbI, KOTOPbIE
MO/L/IEPKUBAIOT ITOCTEIIEHHbIE U3MEHEeH NS,

CtpouTtenbHblie 6J710ku

MHuorue crpouTtesibibie 6JIOKH, HEOOXOANMBIE [I71si THOKOCTU apXUTEKTYPBI,
HOJIYYMJIN 32 TIOCJIe/IHIE HECKOJIBKO JIeT HIUPOKoe TPUMeHeHu e IIPU 110/1-
JIepKKe CUCTEMbl HEITPEPBIBHOM MTOCTaBKHU.
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Pa3paboTunKky JOJIKHBI ONPeIeJnTh, B KAKOIl CTEIeHN MX CHUCTEMbI CO-
OTBETCTBYIOT JIPYT PYTY, CO3/aBast /sl STOIO COOTBETCTBYIONIUE CXEMBI.
ApXUTEKTOPBI YAaCTO MOTMAAAIOT B JIOBYIIKY, pACCMaTpUBas apXUTEKTY-
Py TIPOTPAMMHOTO 00ECIIeUeHUs KaK YpasHenue, KOTOPOe OHU JTOJIKHbI
pemuThb. Bosblas 4acTh KOMMEPUECKOTO 060PYA0BaHHsl, TPOJAAHHOTO
pa3paboTunKaM apXUTEKTYPbl, YCUIMBAET MATEMATUYECKYO UILITIO3UIO
OIpe/Ie/IeHHOCTH O1aroiapst OJI0KaM, JIMHUSIM M CTPEJIKaM Ha 9TUX CXeMax.
HecMOTpsI Ha ONpeesIeHHYIO MOJIb3Y 9TH CXEMBbI MPEACTABJIAIOT OO0
JIByMEpHbBIE BUJbI WM KOMUU U300pasKeHMIT MIeaJbHOTO MUPA, HO MBI
BC€ JKMBEM B UETbIPEXMEPHOM MHPE. JIJIH A€TaJn3alln 9TUX ABYMEPHbBIX
cxeM HeoOXOAMMO 06aBUTh KOHKPETHbIE XapaKTePUCTUKU. MapKupoBKa
00bEKTHO-PEISAIUNOHHOTO 0TOOpaskeHust (ORM) Ha puc. 3.4 CTaHOBUTCS
JIDBC 2.1, 4TO 0GECIeyrBaeT TPEXMEPHOE OTOOPAKEHIE MUPa, B KOTOPOM
Pa3pabOTYMKK IPOBEPSIOT CBOU TPOEKTHI B PeaIbHOI TPON3BOICTBEHHOI
cpelie, UCTIOJb3Yst PEasIbHOE [IJIs TOTO IporpamMHoe obectiederue. Kax mo-
Ka3aHO Ha pUC. 3.4, IIPOUCXO/AIINE CO BDEMEHEM U3MEHEHHUSI B IPEJIMETHO
1 TEXHOJIOTUYECKOH 00acTAX TpeOyIoT OT pa3paboTyrKa aalTHpOBaTh
YeThIPEXMEPHBIN BUI ADXUTEKTYPbI, TIPEBpallast BOTIONUIO B QYHKIINO-
HAJIbHOCTD [IEPBOT0 KJIacca.

B nmporpamMmmuOM o6ectieueHnn HIUYTO He SBJISIETCS CTaTHYHBIM. BosbMeM,
HalpUMep, KOMIIBIOTED. YCTAHOBHTE Ha HEM OIEPAIlMOHHYIO CUCTEMY ¥ Ha-
6Op IIPOrPaMMHOI0 0OecIIeYeH s, 3aTeM 3alPUTe KOMIIbIOTED B KabUHETe
Ha rojl. B KOHIle To/1a 10CTaHbTe €ro U3 KaOWHETa, BKIIOYNTE MHTAHUE
Y MHTEPHET... U O4Y€Hb JI0JITO BaM IPHUETCst HabJI01aTh, KAk Ha HEM yCTa-
HaBJIMBAIOTCsT OOHOBJIEHNS. J{aske ec/ii Ha KOMIIbIoTepe He ObLjl i3MeHeH HU
OZLUH OWT, 8CH OKPYHCAIOULUTL MUD NPOOOIIHCAT USMEHIMBCSL, ITO SBIISIETCSI
JMHAMUYECKUM PaBHOBECHEM, KOTOPOE MbI ysKke oruchiBaau. JIlroboe pas-
YMHOE TJIaHUPOBAHKE aPXUTEKTYPbI JOJKHO BKJIIOYATH HBOJIOIIMOHHbIE
U3MEHEHUSI.

Korza Mbl 3HaeM, Kak BBECTH apXUTEKTYPY B IIPOU3BOJICTBO U OOHOBUTH
ee, 4TOOBI BKJIIOYNTH Hen3OeKHbIe M3MeHeHUst (OOHOBJIEHMS CUCTEMBI
6€301aCHOCTH, HOBbIE BEPCHU IIPOTPAMMHOTO 00€CTIeUeH ST, TOCTETIEHHbIe
M3MEHEHUS apXUTEKTYPhI U T. 11.), MBI TIPOJIBUTAEMCS B U€TBIPEXMEPHBII
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MUP. ApXUTEKTypa He SBJSIETCS HEM3MEHHBIM ypaBHEHWEM, OHA TIPeJi-
cTaBJisieT coOO Cpe3 TEKYIETO COCTOSTHUST OTIPEIEIEHHOTO TPOTIECca, Kak
3TO TI0Ka3aHo Ha puc. 3.4.
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Puc. 3.4. CoBpeMeHHas apxMTeKTypa AO/MKHA MMETb BO3MOXHOCTb pa3BepTbiBaTbCS
N MEHATBCS, YTOObI BbDKUTb B peasibHOM Mupe

Cucrema HeNpepBHIBHOTO pa3BepThiBaHUA U TiepeMerniernst DevOps noz-
TBEPIK/IAIOT HEOOXOANMOCTD PEATU3AINT APXUTEKTYPBI 1 TO/JIEPIKAHIST €e
dbysknmnonanbHoctu. HeT HUYero ommuboYHOro B UCIIOIb30BAHUI MOJIEIH
APXUTEKTYPHI U B HAITPABJIECHHBIX HA 3TO YCUJIUAX, HO CO3JaHUe MOJEN
SIBJISIETCS] TOJIBKO II€PBBIM 1IIarOM.

ApXI/ITeKTypa ABJIACTCA a6CTpaKTHbIM TIOHATHUEM 10 TeX II0p, IMMOKa
HE€ BBCJCHaA B 9KCIIyaTallnlo, TTOCJI€ 9TOTO0 OHA CTAHOBUTCSA JKNUBBIM

CyHI€ECTBOM.

Ha puc. 3.4 npencrasiiena ecrecTBeHHas 9BOJIIOINS BEPCUM B IIPOIECce ee
0OGHOBJICHUH U BEIOOPA HOBBIX HHCTPYMEHTOB. APXUTEKTYPbI 9BOJIOIHO-
HUPYIOT TaKIKe 1 TT0-[PyroMy, Kak Oy/IeT OIICaHO B TJIaBe 6.
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Pa3paboTunku He MOTYT CYAUTH O JOJTOBPEMEHHON KU3HECTTOCOOHOCTH
JII000# APXUTEKTYPBI, TOKA HE TIPOU/IYT YCIIEITHO STAITBI POCKMUPOBAHUSI,
peanusavuiL, 00HOBIEHUS i HEUSOEHCHVIX UsMeHeHull. V1, BEPOSITHO, TasKe TI0-
3BOJISLIIM ADXUTEKTYPE BbIZEPKUBATH HEOOBIYHBIE IPOUCIIECTBYSE, OCHOBBI-
BasICh Ha TIOSIBJIAIONINXCS HEU3BECTHBIX, KOTOPBIE MBI OITUCHIBAEM B TJ1aBe 6.

TecTonpuroaHocCTb

O/1H0i1 13 4acTO UTHOPUPYEMBIX BO3MOKHOCTEH apXUTEKTYPhI TIPOrPaMM-
HOTO 00ECTIEUEHUST SIBJISIETCST IMECONPUZOOHOCb,  UMEHHO CTTOCOOHOCTD
XapaKTEePUCTUK apXUTEKTYPbI TPOXOIUTHh aBTOMATU3MPOBAHHBIE TECTHI.
K coxanennio, 4acto GbIBAET CJI0KHO MPOBEPUTH OTIPE/IEJEHHBIE YACTH
ApPXUTEKTYPBI N3-32 OTCYTCTBUS MHCTPYMEHTATbHOM MOIICPKKH.

OnHaKko HEKOTOPBIE ACTIEKThI APXUTEKTYPBI 0IyCKAIOT HECJOKHOE Te-
crupoBanue. Hampumep, pazpaboTInKu MOTYT MPOBEPSITh KOHKPETHBIE
XapaKTePUCTUKU apXUTEKTYPBI, TAKKEe KaK CBSI3aHHOCTD, Pa3padaThiBaTh
MHCTPYKIIMU U B KOHEYHOM cUeTe aBTOMAaTU3UPOBATh 3TU TECTBI.

[Hanee npuBoautcs npuMep QyHKIUU IIPUTOJLHOCTH, OLIpe/leeHHON
B 00J1aCTH TeXHUYECKON apXUTEKTYPbI JJIsT KOHTPOJIS HATIPABIEHHOCTH
CBSI3U MEXIy KoMmIoHeHTamu. B akocucrteme Java JDepend siBaisteTcst
MHCTPYMEHTOM, KOTOPBIH aHAIN3UPYeT XapaKTePUCTUKU CBSI3U I1aKETOB.
[Tockonbky urcerpyment JDepend Hanmcan Ha Java, oH uMmeeT untepdeiic
[PUIIOKEH I, KOTOPbINA Pa3pabOTUMKI MOTYT IIPUMEHUTB JIJIsI TPOBEICHUS
COOCTBEHHOTO aHAJIN3A € TOMOIIBIO MOJIYJIbHBIX TECTOB.

Pacemorpum dyHKIMIO TPUTOAHOCTY 13 TIpuMepa 3.1, BIpaskeHHYI0 Kak
nposepka JUnit.

MpumMmep 3.1. Tect JDepend Ans NPOBEPKW HAMpPaBlEHHOCTU UMMOpTa
nakeToB

public void testMatch() {
DependencyConstraint constraint = new DependencyConstraint();

JavaPackage persistence = constraint.addPackage("com.xyz.
persistence");
JavaPackage web = constraint.addPackage("com.xyz.web");
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JavaPackage util = constraint.addPackage("com.xyz.util");

persistence.dependsUpon(util);
web.dependsUpon(util);

jdepend.analyze();

assertEquals("Dependency mismatch",
true, jdepend.dependencyMatch(constraint));

}

B nmpumepe 3.1 MbI onipezieinyin makeThbl HAIIETO TTPUJIOKEHNUS, a 3aTeM
3aasu pasusia umnopra. OO u3 mpobJeM, BOSHUKAIOIINX B OCHOBAH-
HOI Ha KOMIIOHEHTaxX CUCTeMe, SIBJISIOTCS IIUKJIbl KOMIIOHEHTOB, TO €CTh
KOT/Ia KOMITOHEHT A oGpaliaeTcst K KOMIIOHEHTY B, KoTopbIii 3aTeM cHOBa
obpariaercst K kommoneHTy A. Ecin pa3paboTuuK crydaitHo Harmmcas Ko,
KOTOPBII1 UMIIOPTUPYeT JIaHHbIe B util u3 persistence, MojyIbHOE TECTH-
pOBaHUe TPOBATUTCS JI0 3aBepIieHust paboThl Koga. Mbl TpeIoynTaem
MIICATh MOJIYJIbHBIE TECTBI JIJIsT OOHAPY KEHUsI HAPYIIIEHUN B aDXUTEKTYPe
IIPU UCTIOJIb30BAHUK CTPOTUX WHCTPYKITHIT pa3paboTKu (€O BceMu OI0po-
KPaTHYECKUMU MTPOBOJIOYKAMI ): 9TO TI03BOJISIET pa3paboTurkaM GoJIbiie
COCPEIOTOYUTHCS HA TIPOOJIEME PAaCCMAaTPUBAEMOI 00JIaCTH 1 MEHBIIIE Ha
pobJieMax HacTpoiiku. UTo erite Gosree BasKHO, 3TO MO3BOJISIET Pa3padboT-
qrKaM 00beINHATDH TIPABIJIA B BUJIE BBITIOJHSAEMbIX apTe(aKToB.

DyHKIUT TPUTOHOCTH MOTYT UMETD JII000TO BJIaJIENIbIa, BKI0Yast 001Ie-
ro. B mpumepe 3.1 komana MokeT BAazeTh HYHKIIMENH TPUTOTHOCTH
HAIPABJIEHHOCTH, TIOTOMY YTO OHa SIBJISIETCS OTpe/iesieHHON (hyHKITHO-
HAJIbHOCTBIO TIpoeKTa. B TOM ke caMoM KOHBeliepe pa3BepThiBaHUs 001Iei
7Tt MHOTHX TIPOEKTOB (DyHKITMEH TPUTOAHOCTH MOKET BJIa/IeTh KOMaH/a
obecrieuenust GezonacHocTu. B 0011ieM ciryyae OTBETCTBEHHOCTD 32 OTIpe-
JieJieHre 1 nojijieps;kanue (GYHKIUN TPUTOAHOCTH PACIIPEIEISeTC MEKILY
aPXUTEKTOPAMU U JIIOOBIME JAPYTUMHE CIIEIIUATUCTAMU, 3aHUMAIOIIIUMICST
HO/I/IeP>KaHUEM IEJTOCTHOCTH aPXUTEKTYPBI.

MHorre XapaKTepUCTUKN apXUTEKTYPBI TeCTONpHUroaHbie. CymecTByoT
UHCTPYMEHTBI [IJIs1 TIPOBEPKH CTPYKTYPHBIX XaPAKTEPUCTUK apXHUTEK-
Typsl, Takue Kak JDepend (wiu anamoruwunsiii uactpymentT NDepend
B akocucteme .NET, https://www.ndepend.com/). EcTh cooTBeTCTBY!IOIIME
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WHCTPYMEHTBI JIJIsI TIPOBEPKU TIPOU3BOAUTENLHOCTH, MACIITaOUPYEMOCTH,
OTKa30yCTOMYUBOCTU U IPYTUX XapPaKTEPUCTUK aPXUTEKTYPbI. J[O0CTyTTHBI
TaKKe MHCTPYMEHTBI MOHUTOPUHTA U PETUCTPAIIUU: JIIOOOH HHCTPYMEHT,
KOTOPDII TTOMOraeT OlleHUTb HEKOTOPble XapaKTePUCTUKHN apXUTEKTYPBbI,
paciieHuBaeTcs Kak (PyHKIUSA IPUTOTHOCTH.

I[TocJie Toro Kak ObLIN OTIPeiesIeHbl (DYHKITUH PUTOIHOCTH, Pa3padOTINKM
JIOJKHBI YOETUTHCST, 4TO OHU TIPOM3BOJISAT OIIEHKY CBOEBPEMEHHO. ABTOMA-
T3V SIBJISIETCST KJTIOYOM K HETIPEPLIBHON 1poBepke. Kowueetiep passep-
musanus (deployment pipeline) yacro ncrnosbayercst st OIEHKY 3a/1a4,
TaKnX Kak aTa. Mcrosb3yst KonBeliep pa3BepThIBaHMsT, Pa3pabOTIMKI MOTYT
OTPEIETISITH Y€M, KOT/[A M KAK YaCTO BBITIOIHSIOTCS (DY HKITMN TIPUTOIHOCTH.

KoHBeiepbl pa3BepTbiBaHUSA

Henpepuvienas nocmasxa (continuous delivery) omnmcbiBaeT MexaHU3M
KOHBeliepa pa3BepThIBaHUsI. AHAJIOTHYHO cepBepy HelpepbIBHOI HHTe-
rpaiuu, KOHBelep pa3BepThIBAHUS <IPUCJIYIINBAETCS» K U3MEHEHUSIM,
3aTeM BBITIOJIHSIET CEPUIO TPOBEPOYHBIX IATOB, KaXKIbII ¢ 60JIee BBICOKOI
cJI0KHOCTBIO. [TpakTHKa HEMPEPHIBHOM MMOCTABKHU CIIOCOOCTBYET UCTIOJIB30-
BaHUIO KOHBeliepa pa3BepThIBAHMS B KAUeCTBE MEXaHM3Ma aBTOMATU3AIIUN
00TINX 33/1a¥ TPOEKTA, TAKUX KAK TPOBEPKU, MHUTINATU3AIINS MAIIHBI,
pa3BepThIBaHUS U T. 1. VIMerotuecst B CBOGOIHOM J0CTYTIE HHCTPYMEHTHI,
takue kak GoCD (https://www.gocd.org/), ClIOCOOCTBYIOT MOCTPOEHUIO TUX
KOHBeHepOB pa3BepThIBAHUS.

HENPEPbIBHAS MIHTErPALS U KOHBEAEP PASBEPTbIBAHUS

Hel'lpeprBHaSI MHTErpaumna — 31O XOPOLUO U3BECTHAA UHXXEHEPHAA Npak-
THKa B F'MOKMX NMPOEKTax, KOTopasi MOOLLPSIET Pa3paboTUMKOB BbINOSHATb
MHTErpaLmio Kak MOXKHO paHblLLE M KaK MOXHO Yalle. [ns obneryeHus
HenpepbIBHOM MHTErpaumm NosiBUNUCL MHCTPYMeHTbl ThoughtWorks nog
Ha3BaHueM CruiseControl (http://cruisecontrol.sourceforge.net/), a Takxe
KOMMepYeckme MPeanoXeHns C OTKPbITbIM UCXOAHbIM koAoM. Henpe-
pbIBHAsA MHTErpauusi NpeaocTaBnsieT «oduumanbHoe» MecTo cbopku,
1 pa3paboTUMKK NOJb3YIOTCA KOHLIEMLMEN OIHOrO MEXaHM3Ma Anist obec-
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neyeHuns paboTocnocobHoro koaa. OAHAKO cepBep HeMpepbIBHON UHTE-
rpaumm TaKkxxe NpeaocTaBseT TOYHOE BPEMS M MECTO AJISt BbINOJIHEHUS
061X 3a/1a4 NPOEKTA, TaKUX KaK MOAY/IbHOE TECTUPOBAHWNE, 30Ha OXBa-
Ta NPOBEpKOW Koza, METpUYECKME MoKasaTenu, yHKLUMOHabHbIE NPo-
BEPKU U T. N. /1 MHOMMX NPOEKTOB CEPBEP HEMPEPLIBHOM MHTErpaLmm
BKJIIOYAET CMUCOK 3a[1aHni, Ybe YCMELLIHOE 3aBepLLUEHNE YKa3bIBAET Ha
Haanexallee BbiNo/HEHWE pa3paboTku. KpynHble NPOeKTbl B KOHEYHOM
cyeTe COCTaBNAT BNEYaTNISIOWMIA CNIUCOK 3aAaHNM.

KoHBelepbl pa3BepTbiBaHMs MOMOraloT paspaboTunkam pa3buBaTtb
oTAeNbHblE 3afaun Ha amaribl. KoHBelep pa3BepTbiBaHWUS BKIOYAET
KOHLIENLMIO NO3TanHOro NOCTPOEHMS, MO3BONSIOWYIO pa3paboTuvkam
MOZENMPOBaTb CTO/bKO 3aAaHuii MOC/E NPOBEPKU, CKONbKO ByaeT He-
06x0anMo. STa BO3MOXHOCTb PasAensiTb 3aaHNe Ha OTAENbHbIE 3Tanbl
noanep>xusaeT 6onee LWMPOKME MOSTHOMOYMSI KOHBeMepa pa3BepThbi-
BaHMWSl, @ UMEHHO MPOBEPSATb FOTOBHOCTb K MPOM3BOACTBY, B OTMYMNE
OT cepBepa HenpepbiBHOW UHTerpaumm (CI — continuous integration),
KOTOPbIN B NEPBYIO O4Yepesb aKLEHTUPYEeTCs Ha UHTerpaumu. Mostomy
KOHBelep pa3BepTbiBaHMs 06bIYHO BK/IHOYAET B cebsi NPOBEPKY Mpu-
NOXKEHWUIM Ha HECKOJNbKUX YPOBHSIX, aBTOMATUUECKYIO0 MHULMANN3aLmto
Cpenbl 1 MHOro Apyrmux npoBepOK.

HekoTopble pa3paboTumky MblTatoTCs «0B6OMTUCH» CEpBEPOM Herpe-
PbIBHOM MHTErpauumn, HO BCKOpe OBHapy)XXMBAlOT, YTO UM He XBaTaeT
YPOBHSI pa3aefieHunsi 3aaaHuili 06paTHON CBSI3N.

TunuyHbli KOHBelep pa3BepThIBAHUS aBTOMATUYECKU CO3/IaeT CPeLy pas-
BepThIBaHust (MOXOKYIO Ha KoHTeltHep Docker win crieruaibHyio cpejy,
CO03/IaBaeMyI0 TaKMM MHCTPYMeHTOM, Kak Puppet (https://puppet.com/) niu
Chef (https://www.chef.io/chef/)), kak mokasaHo Ha puc. 3.5.

O6pa3 pa3BepThIBAHUS, BBITIOTHSIEMBII KOHBEHEPOM, 1T03BOJIsIET Pa3padoT-
YUKaM U TPYIIIAM 9KCILUTyaTalui 0OeCIiedrTh BBICOKUI YPOBEHD JI0CTOBEP-
HOCTH: TJIAaBHBIN KOMITbIOTEp (MJIM BUPTYAJIbHAS MAIIUHA) OTIPEEsAeTCs
JIEKJTAPaTUBHO, 1 OOBIYHO HA TIPAKTHKE €T0 CO3/AI0T 3aHOBO U3 HIYETO.

KomBeiiep pasBepThIBaHUS TaKKe IPeIaraeT uaeaabHbIil criocob BbI-
noHeHusT (HDYHKIUN TTPUTOTHOCTHU, OTIPE/IEIEHHBIX JIJIsT aPXUTEKTYPBI:
OKa3blBaeTCs, KPUTEPUI ITPOU3BOJIBHON IIPOBEPKU UMeEET HECKOJIbKO
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| Noarseprnere/ o | OyhkuoHansbii o | Pa3buenne
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Kon
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Puc. 3.5. DTanbl pa3BepTbiBaHUA KOHBENepa

9TATIOB JIJIsI BKJIFOYEHUS PA3JUUHBIX YPOBHEN aOCTPAKIIUU ¥ CJIOKHOCTH
IIPOBEPOK U BBITIOJIHSIETCST BCSIKHUIT Pa3 pu JIFOOOM U3MEHEHUHN CHCTEMBL.
Konseitep passeprbiBatust ¢ 106ABIEHHBIMU (DYHKIMSMU TPUTOTHOCTH
npencTasJieH Ha puc. 3.6.
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apXUTEKTYPOii KOA

KomnnekcHas
dyHKuA UAT
TpUrOAHOCTIA

Kon pa3sepTbiBaHus

(pepa HTerpupoBaHus

Puc. 3.6. KoHBeliep pa3BepTbiBaHUs C (YHKUMAMU NPUrOAHOCTU, A06ABNEHHBIMM
B BUAE 3Tanos
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Ha puc. 3.6 nmokazan Habop aTOMapHBIX U KOMILIEKCHBIX (DYHKITHIT [TpU-
ropiHocTH (MOCJIEHIE UCTIOMB3YIOTCSI B O0JIee CIIOKHOI cpejie ¢ MHTerpa-
eit ). Konseiiepbl pa3BepThIBaHISI MOTYT 0OECIIEYNTD ITPABUJIIA 3AUTHI
APXUTEKTYPHBIX 00JIACTEl, KOTOPbIE BBITIOJHSIIOTCS BCIKUN Pas Mpu U3-
MEHEHUN CUCTEMBI.

KOHBEWEPbI PABBEPTbIBAHUS PENULTIMATEWIDGETS

B rnaBe 2 Mbl onucanu 3NeKTPoHHYyt Tabnuuy ¢ TpeboBaHUsSIMU
PenultimateWidgets. Mocne Toro kak 6bina ucnonb3oBaHa NpakTuKa
MpOEeKTMPOBaHMUS HEMPEPbIBHOW NOCTaBKM, CTasIo MOHSITHO, YTO HE(yHK-
UMOHanbHble TpeboBaHus NnaTgopMbl paboTaroT fydlle B aBTOMaTU3u-
POBaHHOM KOHBeViepe pa3BepTbiBaHWs. B CBA3M C 3TMM pa3paboTumku
CEepBMCOB CO3Aann KOHBeWep pa3BepTbiBaHWS AN MPOBEPKU PyHKLMIA
NpUroAHOCTM, CO34aHHBIX pa3paboTunMKaMmn KOpPropaTUBHbLIX apXUTEKTYP
M KOMaHZOW 3TOro cepswuca. Tenepb BCSKUIA pa3, Koraa KoMaHaa BHOCUT
n3MeHeHne B cepBuc, Hapbep MPOBEPOK BbIMOSHAET NPOBEPKU KoAa
N NPUroAHOCTM apXUTEKTYPbl B LIESIOM.

[Ipyroii pactipocTpaHeHHOU TPAKTUKON, UCTIOJIb3yEeMOM B ITPOEKTaX € 3BO-
JIOIIMOHUPYIOIIel apXUTEKTYPOIA, IBJIIeTCsI HEIPEPhIBHOE Pa3BePThIBAHUE,
HCIIOJIb3YIOIee KOHBelep pasBepThIBaHUs, YTOObI BHECTH U3MEHEHMS
B COCTaB OTMEPAITIH BBO/IA B 9KCIITYaTAIIUIO TP YCIIETITHOM TTPOXOKICHIHT
KoHBeliepa TecToB. HecMOTps Ha TO 4TO HempepbIBHOE pa3BepThIBAHUE
SABJILETCS UeaJbHbIM METOJ/IOM, OHO Tpe6yeT CJIOKHYIO KOOPAUHAIIUIO:
Pa3pabOTUNKM JOJKHBI 00€CTIEUNTD, YTOOBI U3MEHEHST, PA3BEPHYTHIE JIJIsI
BBOJIa B 9KCILIyaTaIlIO HA MOCTOSTHHOW OCHOBE, He HApYyIIAJIH THOPSIOK
CHUCTEMBDI.

Jlist pererist mpo6JieMbl KOOPAMHAIIMK OOBIYHO MCITOJIb3YIOT B KOHBEIe-
pax pa3BepThIBaHUs onepalnio eemsaenus (fan out), ¢ TOMOIIBIO KOTOPOIA
KOHBeepbl apaJieJIbHO BBITIOJHSIOT HECKOJIBKO 3a/IaHIH, KaK 3TO TI0-
KazaHo Ha puc. 3.7.

Kak mokasano Ha puc. 3.7, Korjja KoMaH/a jejaeT n3MeHeHue, UM He-
00XOIMMO TIPOBEPUTB JIBE BEIIN: TO, YTO IIPH ITOM HET OTPHUIIATETbHOTO
BJIVISTHUSI HA TEKYIIlee COCTOSTHUE TTPOU3BO/ICTBA (TIOTOMY UTO YCIENTHOE



68 Tnasa 3. [PoeKTUPOBAHNE UHKPEMEHTHbBIX U3MEHEHMUIA

YnpasneHue
BepcMAMH
CXOZHOTO

Koza

Pa3paboTka/pa3BepTblBaHme GyayLuero COCTOAHA Cpefbl

Puc. 3.7. BeTBneHne B KOHBeNEpe pa3BepTbiBaHNS Asi NPOBEPKU
HECKOJIbKNX CLieHapueB

BBITIOJIHEHUE Pa3BEPTHIBAHUS KOHBEIEPOM O3BOJIMT BBECTH KOJ[ B 9KC-
[UIyaTalMio) U YTO UX U3MEHEeHHUsT ObLIN YCIEIHbIMU (BAUSIONUME Ha
Oymyliee cocTosiHue cpezibl). BeTiienue konseiiepa pa3BepThiBaHus JaeT
BO3MOKHOCTb TAPAJIJIEIbHO BBITIOJIHSITh HECKOJIBKO 3a/laHuii (TecTUpoBa-
HVIsI, Pa3BEPTHIBAHUS U T. I1.), 9KOHOMSI TIPU 5TOM BpeMsi. [Tocsie Toro kak
cepust TapaJlieJIbHO BBITIOJTHSAEMBIX 3a/IaHUT, TIPEICTaBIEHHBIX Ha puc. 3.7,
3aBEPIITCS, KOHBEIEP MOXKET OIIEHUTD PE3YJIbTAaThl, U €CJIU BCE 3a[aHUs
3aBepIIIeHbI YCIIENTHO, BBIIOJIHUTD ollepaiuio obsedunenus (fan in), cobpas
B OJIMH TIOTOK BCe JCHCTBUS JIJIs1 BBITOJHEHUS pa3BepThiBanust. OOparure
BHMMAaHHUE Ha TO, YTO KOHBEIep PasBepPThIBAHUSI MOJKET BBIIIOJIHUTD ATY
KOMOMHAIIUIO 8eme/ienus N 00beduneniiss MHOTO pa3 BCAKWIL pa3, Korjaa
KOoMaH/ie TpeOyeTcs OIEHUTh U3MEHEHUS B HECKOJIbKIX KOHTEKCTaX.

Jlpyroii yacto BcTpeyaionieiics mpobaeMoi, CBI3aHHON ¢ KOHBeiiepoM
pa3BepThIBAHUS, SIBJSETCS] €r0 BO3/IEHCTBIE HA TPEIMETHYIO 00J1aCTb.
[Tosp3oBaTesu He XOTAT, 4TOOBI HOBbIE (DYHKIIMU OTOOPAsKAINCH HA pe-
IYJISIPHOI OCHOBE, HO IPeAnoYin Obl, 4TOObI OHU ObLIM OPraHU30BaHbI
6oJiee TPAMITNOHHBIM CITOCOOOM, HATIPUMED pas3BepThiBanneM «Big Bangs.
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PacripoctpateHHbIi cocob HETIPEPBIBHOTO Pa3BePThIBAHKS BMECTE C I10-
9TAITHBIMU OOHOBJIEHUSIMU COCTOUT B UCTIOJIb30BAHUY POMAYUL (PYHKUUL
(feature toggles). Buenpsist HOBbIe (DYHKITHH, CKPBITHIE MO/ (DYHKITHSIMI
poraiuu, paspaboTIMKKU MOIYT 6€30IaCHO Pa3BEPHYTH 9Ty (PYHKIIUIO
JUUIST BBEJIEHVSI B OKCILIYATAIUIO, He GECTTOKOSICh O TOM, 4TO MOJIb30BATEN
YBUJAT €€ MPeKIeBPEMEHHO.

OBECMEYEHUE KAHYECTBA B MPOLIECCE NMPOU3BOACTBA

OAHMM 13 none3Hbix NO60YHbIX 3P dEKTOB MOCTOSIHHOIO CO3aHUSt HOBbIX
(YHKLMI C NCMOMb30BaHMEM poTaLMK DYHKLNI SBNSETCS BO3MOXHOCTb
BbIMOSIHATL B MpoLecce BBOAA B 3KCMyaTauMio 3a4avm Nno KOHTPOSIO
KayecTBa. MHOrMe KOMNaHWM He MOHMMAIOT, YTO OHU MOrYT UCMO/Ib30BaTb
CBOIO MPOM3BOACTBEHHYIO Cpeay ANs UCCneaoBaTenbCKoro TecTMpoBa-
Hus. MNocne Toro Kak KoMaHze CTtano yaobHO MCMNosb30BaTb poTaLMIO
(YHKUMI, OHa MOXET pa3BepHYTb 3TW M3MEHEHWUS B MPOM3BOACTBE,
MoCcKoJIbKY 60MbWMHCTBO MnaTdopM poTauuu yHKUUA NO3BONSIIOT
pa3paboTumkam NpoknaabiBaTb MapLUPyTbl MNOAb30BATENSM Ha OCHOBE
LUMpOKOro pasHoobpasus kputepues (IP-agpecos, cnncka ynpasieHns
poctynom (ACL — access control list) n 1. n.). Ecnn komMaHaa passep-
TbIBaeT HOBbIE (DYHKLMM BHYTPK 06/1aCTN poTaLmm yHKLMIM, K KOTOPOW
MMEET AOCTYN TOJIbKO OTAEN KOHTPOIS Ka4ecTBa, TO OHWM MOryT MpPoOBO-
OWTb NPOBEPKM B NPOLEcce BBOAA B 3KCM/yaTauuio.

[Ipumenenre pu TPOEKTUPOBAHNY KOHBeliepa pa3BepThIBAHUS JlaeT
BO3MOKHOCTH pa3paboTunKaM apXUTEKTYypbl 0e3 Tpy/a MCIOJIb30BaTh
OYHKIMY TPUTOLHOCTH TIpoekTa. Heob6XoaruMoCTh OlleHKH TOro, KaKue
9TaIlbl HYKHBI IIPK pa3paboTKe, SIBJISETCS PACIPOCTPAHEHHON MpobJie-
MO, BOSHUKAIOIIEH IIPU IPOEKTUPOBaHNN KOHBeliepa. [IpeobpasoBatue
(byHKIIMOHATBHOCTEN apXUTEKTYPbI TPOeKTa (BKIII0Uast COXPaHeHH e BO3-
MOZKHOCTH ABOJTIOIMOHHOTO Pa3BUTHs) B (DyHKIIMU TTPUTOIHOCTH JIaeT
PSIIT TIPENMYTTIECTB:

O DOyHKIUY TPUTOAHOCTH IPeIHA3HAYEHBI 1aBaTh 00bEKTUBHBIE, KOJII-
YeCTBEHHbIE PE3YJIbTaThI.

O Hcnosnb3oBanue Bcex (yHKIMOHAIBHOCTE B KadecTBe (DYHKIIMIA
IPUTOTHOCTH CO3/1a€T MEXaHN3M COTJIACOBAHHOTO YCUJICHHUSI.
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QO Cocranenue crucka HYHKIUN TPUTOHOCTU TTO3BOJISIET CAMBIM TIPO-
CTBIM 00PA30M MTPOEKTUPOBATH KOHBENED pa3BepThIBAHUSI.

Omnpeneniennie TOTo, KOTAA W Kakyto (DYHKIIMIO TPUTOAHOCTU 3aITyCKaTh
B ITMKJIe COOPKM ITPOEKTA, & TAKIKE UCTTOJIH30BAHIE HA/IEKATIETO KOHTEK-
CTa sIBJIAeTCS HeTPUBUAJIBHOM 3a1a4ueil. O1HaKo 1ocie TOro, Kak (OyHKITNI
MPUTOHOCTU BHYTPU KOHBeKepa Pa3BepThIBAHUS OKA3aJIMCh HA CBOUX Me-
crax, pa3paboTUYNKHU MOJIYYAIOT BHICOKHIT YPOBEHD JOBEPHUST B OTHOIIECHUN
TOTO, YTO IBOJIOIMOHHbIE U3MEHEHUST He HapyTaT TpeOOBaHU K ITPOEKTY.
DyHKIIMOHATBHBIE BOBMOKHOCTU aPXUTEKTYPBI YaCTO HEOCTATOYHO XO-
POIIIO TIOSICHSIIOTCSI ¥ PEJIKO, TPU HTOM YaCTO CYyOBEKTUBHO, OIEHUBAIOTCS;
CO3/laHKe Ha WX OCHOBE (DYHKIMH ITPUTOIHOCTH TIO3BOJHUT HoJiee CTPOTo
1 TI03TOMY € GOJIBIIIM YPOBHEM JIOBEPHST UCIIOJIH30BATh UX B TIPAKTUKE
[IPOEKTUPOBAHMUSI.

Kom6uHupoBaHue kateropui (pyHKLNI NPUrogHoOCTH

Kareropun ¢pyHKIIMI TPUTOIHOCTH YACTO TIEPeCeKaIOTCs ITPU UX UCTIOJb-
30BaHUN B TAaKUX MEXaHW3MaX, KaKk KOHBelepbl Pa3BepThIBAHUA. 3/1eCh
[PUBOISITCS HEKOTOPBIE PACIIPOCTPAHEHHbIE KOMOMHAIIMY KaTeropuii
(byHKITMIT TPUTOHOCTH BMECTE C COOTBETCTBYIOIIUMU ITPUMEPAMU.

amomapmole + mpuzzepnvie

[Ipumepom aToro Tuna GyHKIMKA TPUTOHOCTH SBJISTIOTCS MOJTYJIb-
Hble 1 QYHKIIMOHATbHBIE TECTHI, BBIITOJIHSEMbIE KaK 4acTb I1poliecca
paspabOTKU MPOTrPaMMHOTO obeciiedeHns. PazpaboTYMKy BBITOJI-
HAIOT UX JIJIS1 TPOBEPKU U3MEHEHU 1 MeXaHn3Ma aBTOMaTU3al1H,
TAKOTO KaK KOHBelep pa3BepTHhIBAHNS, BBITIONHSS HETIPEPBIBHYIO
MHTErPaIio JIJist oOectieueHus cBoeBpeMeHHOCTH. OBIIen3BeCTHHIM
MPUMEPOM 3TOTO THTIA (PYHKITUN TPUTOTHOCTH SIBJISIETCS MOYTbHOE
TeCTUPOBaHKe, KOTOPOE IPOBEPSIeT HEKOTOPbIE ACTIEKTHI 11eJI0CTHO-
CTU APXUTEKTYPBI, TAaK€e KaK KPYTOBBIE 3aBUCUMOCTH WJTH TTUKJIO-
MaTHyecKast CJI0KHOCTb.

KOMNJaeKcHovle + mpuezeprnovle

Kommnekcubie TpUITEPHBIEC (byHKHI/II/I IMPUTOAHOCTH ABJIAIOTCA
YaCTbIO ITPOBEPKU HEJIOCTHOCTHU C ITOMOIIbIO KOHBeflepa pas3Bep-
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ThiBaHUs. PazpaboTyrKy IPOEKTUPYIOT 9TU TECThI CIEI[UAJbHO
JIJIST TIPOBEPKU TOTO, KaK B3aUMOJENCTBYIOT MEXKIY COOOM pas-
JINYHBIE ACTIEKThI CUCTEMBI, JIJII KOTOPOU TTPelyCMOTPEHBI BITOJTHE
olpejieJieHHbIe TUIIBI B3auMoJieiicTeust. Hamnpumep, paspaboTunku
MOTYT OBITh 3AMHTEPECOBAHBI B TOM, YTOOBI 3HATH, KAKOW THIT BO3-
JIECTBHSI OCYIIECTBJISIET MOJKI0YaeMast crcreMa 6e301acHOCTH
Ha MacITabupyeMoCTb. APXUTEKTOPDBI MPOEKTUPYIOT 3TH TECTHI
JIUIS TIpeTHAaMEPEHHOTO TECTUPOBAHUS HEKOTOPOH WHTETPAITMOHHON
XapaKTePUCTUKN B 6aze KOJla, OCKOJIBbKY TIOJIOMKH YKa3bIBAIOT Ha
HEeJ0CTaTOK apXUTeKTYpbl. [10406HO BceM TPUITEPHBIM TECTaM,
pa3paboOTUUKN OOBIYHO 3aMyCKAIOT 3T (DYHKIIMU TPUTOAHOCTH BO
BpeMst pa3paboTKK U B Ka4eCTBE YaCTH KOHBelepa pa3BepThIBAHMUSI
WJIK CPeJibl HelIPEePhIBHOW MHTerpaiuu. B obem ciyyae 910 0THO-
CUTCS K TeCTaM U MeTPUKaM, KOTOPbIe MMEIOT XOPOIIIO M3BECTHBIE
BBIXO/IHbIE JIAHHBIE.

amomapmole + HenpepviHvie

HemnpepbiBHBIE TECTHI BBIMOTHAIOTCS KaK 4aCTh pa3padOTKU ap-
XUTEKTYPBI, U Pa3pabOTIYMKN TIPOEKTUPYIOT CHCTEMBI C YIETOM MX
npucytctBusi. Harpumep, pa3paboTUnKOB apXUTEKTYPhI MOKET
6ECIOKOUTD, 4TO BCE MHCTPYMEHTHI IIPOBEPOK KOHEYHBIX TOUEK
B cirysk6e REST, mopmepskuBarorime cCOOTBETCTBYIOIINE OMIEPATOPDI
00pabOTKM JJaHHBIX, YKa3bIBAIOT Ha OIIMOKY 00pabOTKHU, U IIPU HTOM
MO/IEP/KUBAIOT HAJJIEKAIIUM 00PAa30M METaaHHbIE U TI09TOMY
OHU CO3/IaI0T MHCTPYMEHT, YTOOBI HEITPEPHIBHO BHI3BIBATH KOHEY-
Heie Touku REST (To, uto Oyaer [enarh KIMEHT) U IPOBEPSThH
pe3yabratbl. Amomaprocms 3TuxX HYHKIUN TPUTOTHOCTH TIPET-
MOJIaTaEeT, YTO OHU TECTUPYIOT TOJIHKO OJIUH ACTIEKT aPXUTEKTYPHI,
a HenpepuLeHOCMYb YKA3BIBAET, YTO TECTHI BBIMOTHSIIOTCS KaK 4acThb
BCEIl CUCTEMBL.

KOMNJaeKCcHble + HenpepvleHovle

KOMHJIGKCHaH, HEIIpEepbIBHAA (bYHKHI/IH IIPUTOAHOCTH BCE€ BPEMA
IIpoBEPAET MHOTOUYHCJIEHHBIE YaCTHU CUCTEMBI. B ocrnoBHOM 3TOT
MEXaHH3M IIpeACTaBJIdAET areHTa (I/IJII/I €re 0/IHOTO KJH/IGHTEI) B C1-
CTeMe, KOTOpasA HEIIPEPBIBHO OILIEHUBAET KOM6I/IHaHI/IIO APXUTEKTYP-
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HBIX 1 pabounx KayecTs. [IpeBOCXOIHBIM IIPUMEPOM HEIIPEPhIBHOI
KOMILIEKCHOH (DYHKIIMK TIPUTOAHOCTH B PEATTBHOM MUPE SIBJISIETCS
nporpamma Chaos Monkey kommanun Netflix (https://github.com/
netflix/chaosmonkey). Korma Netflix paspaborana guctpubyTus cBo-
eif apXUTEKTYPbI, OHU CIIPOEKTUPOBAJIH €T0 /st paboThl B Amazon
Cloud. Ho urskeHnepoB 6eCIioKONIO, KaKOH TUII HEOOBIYHOTO TI0OBE-
JIEHUST MOKET IIPOSIBUTHCSL, BE/Ib Y HUX He ObLJIO HEIIOCPEACTBEHHOIO
KOHTPOJISI HaJl CBOMMU pa3paboTKaMu, a UMEHHO: HaJl OSIBICHIEM
GOJIBIIIOrO BPEeMEHU 3aeP:KKU, U3MEHEHUEM IIPUTOJAHOCTH, I'Mb-
KOCTH crcTeMbl B 00sautoii cpeze. C 9Toll 1es1bio Oblia co3gaHa
Chaos Monkey, 3a koTopoii ocsesoBaia mporpamma Simian Army
(https://github.com/Netflix/SimianArmy). @yuximst Chaos Monkey «1po-
CauMBaeTCs» B CaMblIil IIEHTP AaHHBIX AMAazon U 3aIlyCKaeT Yepeiy
HEOKUJAaHHBIX COOBITUI: BpeMs 3alepPKKH PacTeT, HaJeKHOCTh
camkaercs u Hactynaet xaoc. C yuerom Chaos Monkey kasxpast
KOMaH/ia /I0JIKHA CO3/1aTh OTKa30yCcToiunBble cepBuchl. IHCTPY-
menT npoBepku RESTful, yrmoMsiHyThiil B ipebIayIemM pasere,
cymectyet B Buge Conformity Monkey (https://github.com/Netflix/
SimianArmy/wiki/Conformity-Home ), KOTOPBIi1 ITPOBEPSIET KAXK/IbII CEPBUC
JIUIS BBIOOPA HAVUTYYIIei IPAKTUKHU TIPOEKTUPOBAHUS B 3aBUCHMOCTH
OT apXUTEKTYPHL.

Oo6patute BauManne, uto Chaos Monkey He siBjisteTcst HHCTpyMeHTOM
IIPOBEPOK, 3aITyCKAEMbIM 110 TpauKy, TaK Kak OH paboTaeT HEMPEPHIBHO
B pamKax skocucteMbl Netflix. D10 103BoJIsgeT CO31aBaTh CUCTEMBI, CIIO-
COOHBIE TTPEO/I0JIEBATH TPOOIEMBI. ITOT HHCTPYMEHT TaKKe HEIIPEPHIBHO
MPOBEPSET MPUTOHOCTh CUCTEMbI. VcTosib30BaHNe TAaKOW TTOCTOSHHOM
IPOBEPKH, BCTPOEHHOI B apXUTEKTYPY, a0 Bo3aMoskHOCTh Netflix coznars
OJTHY 13 HanboJiee 0TKa30yCTOMYMBBIX cricTeM B Mupe. [Iporpamma Simian
Army gBiisieTcs TPEeBOCXOHBIM ITPUMEPOM KOMILJIIEKCHOW HEIPEPhIBHO
pabotarolieil onepauoHHoi GyHKIuU npurogHocti. OHa BBIIIOJIHIETCS
Ha MHOTOYMCJIEHHBIX YaCTSIX apXUTEKTYPbI cpa3y, obeciiednBasi coxpa-
HEHME XapaKTEePUCTHUK apXUTEKTYPhI (TAaKUX, KAK OTKa30yCTOWUYUBOCTD,
MacITabupyeMoCTh ).

KowmruiekcHble, HenpepbIBHO paboTatoniue HyHKIUU TPUTOAHOCTH OT-
HOCSTCSI K HanboJiee CJIOKHBIM (DYHKITUSM TIPUTOTHOCTH 0 PEATH3AIINH,
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HO MOTYT 00€CIIeYUTh BBICOKYIO POLYKTUBHOCTD, KaK 3TO MTOKa3aHO
B CJIE/LYIOIIEM IIpIMepe.

MpakTnueckni NpuMep: pecTpyKTypmsaumsa
apXuUTeKTypbl Npu ee pa3sepTbiBaHuu 60 pa3 B AeHb

GitHub siBsisieTcst XOpo1o U3BeCTHBIM CalTOM pa3pabOTYNKOB C arpec-
CUBHOU TIPAKTUKOI TPOEKTUPOBAHMS, pa3BEePThIBAeMbIM B cpesiieM 60 pa3
B ieHb. OHU ONUCHIBAIOT ATY 1TpobieMy B cBoeM OJiore «I1leBennch GbicTpee
u perai HpO6J16MbI>> (http://githubengineering.com/move-fast/), 4To 3acTaBJgeT
B3[[PAruBaTh OT y/Kaca MHOTUX Pa3pabOTINKOB apxXuTeKTypbl. OKa3aaoch,
uro GitHub mnresnsHOe Bpemst nctiosmb3oBa crieHapuii 000I09KH, 06ep-
HYTOW BOKPYT KOMaHIHO# cTpoku Git 111 06pabOTKHU CIUSIHIIL, KOTOPbIE
XOTst U paboTAOT MPABUJIBHO, HO HEJOCTATOUHO XOPOIIO MaciTabupy-
forcst. Komanma nrskerepos Git moctponsa OubInoTeKy 3aMeHbl MHOTHX
KOMaH/IHBIX cTPOK (yHKIUI Git, KoTopas moJy4usia HazBarue libgit2.
Tam ucnomp3oBamach GyHKIMUSA CAUSHUS, TTPEIBAPUTEIHHO TIIATETHHO
MPOTECTUPOBAHHAS HA MECTE.

Ho Temnepb oHU OJKHBI BHEPUTH HOBOE PEIlIEHHE B TIPOU3BOACTBO. Takoe
noBezierue 6b110 yacThio GitHub ¢ MomenTa ero cozmanwust, u ato pabora-
J0 6esynpeuno. [Tociennee, uto xoTeau Obl ceaaTh pa3pabOTINKU, ITO
7106aBUTD OMMOKU B CYIIECTBYIONLYIO (QYHKIIMOHATBHOCTD, HO OHHU TAKKe
JIOJIKHBI GBI BEPHYTH TEXHIYECKHIA JIOJIT.

K cuacrnio, paspaborunku GitHub cosmamu obmmenoctymnHyio miathopmy
Scientist (https://github.com/github/scientist), KOTOpast IpeIOCTABISIET KOM-
IIJIEKCHYTO, HETIPEPBIBHO MTPOBEPSTIONTYT0 (PYHKIIUIO JIJIs1 TECTUPOBAHUS M3~
MeHeHui B Kojie. B mpumepe 3.2 npuBouTCs CTPYKTypa TecTa Scientist.

Mpumep 3.2. Hactpolika Scientist ansa akcnepvmeHTa

require "scientist"

class MyWidget
include Scientist

def allows?(user)
science "widget-permissions" do |e]
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e.use { model.check_user(user).valid? } # cTapblii cnocob
e.try { user.can?(:read, model) } # HoBblii crnocob
end # returns the control value
end
end

B npumepe 3.2 pa3paGoTurKK NCIOIb30BAIN UMEIOIINECS XaPaKTEPUCTUKN
6J10Ka use (Ha30BEM €TI0 KOHMPOIbHbIM) ¥ JOOABIIIN SKCIIEPUMEHTATbHBIE
XapaKTePUCTUKHU B OJI0K try (HazoBeM ero ucnoimyemoim). Biok Scientist
I[P BBI30BE KOJ[a 06pabaThIBaeT CIIEAYIONINE JaHHDIE:

Pewaem, 3anyckamos uil Hem 610K try

Paspaborunku Hactpousm 6JOK Scientist Ha orpesesieHne TOTO,
KaK BBIIOJIHSIETCS dKcrepuMenT. Harpumep, B paccMaTpuBaeMoM
caydae, 1eJib KOTOPOTO — OOHOBUTH 00beNHEHHYIO (hYHKITHO-
HAJIBHOCTD, 1 % ciIy4ailHo BBIOPAHHBIX MTOJIb30BATEJEH TBITATNCH
UCIIOJIb30BaTh HOBYIO OOBEANHEHHYIO (DYHKIMOHAIBHOCTD. B Jrio-
6oM cirydae, Scientist 6cezda Bo3BpalaeT pesyabraThbl 6JI0Ka use,
rapaHTupys, 4TO IPU HAJIUYNUM PA3JTUYNH TT0JTb30BaTEb BCET/Ia
[OJIyYaJl CYHIECTBYIONLYO (DYHKIIMOHATBHOCTb.

Pandomusupyem nopsidox evinonnenus 610K06 use u try

Scientist MCIOIB3yeT CAYYANHBIN MOPSIIOK BHITOTHEHMS, YTOOBI
PEZOTBPATHTh BO3MOKHYIO MACKUPOBKY OIMOOK M3-3a HEM3BECT-
HBIX 3aBUCUMOCTel. VIHOT/Ia TOPS/I0OK BBITIOJTHEHUS WU JIPYTUE
ciyyaiiible (PakTOPbI MOI'YT BBI3BATh JIOMKHbBIE CPaOaThIBAHUS, IPH
CJIy4aifHOM MOPSIZIKE 9TOT MHCTPYMEHT JIeJIaeT Takve cpabaThIBaHUsT
MaJIOBEPOATHBLIMMU.

I/Iamepﬂem npoaoﬂwcumeﬂbﬂocmb 6Cex munos noseoenus.

Yactb pabotsl Scientist cocrout B A/B-TecTupoBanum mpousso-
JUTETbHOCTH, OATOMY B OJIOK OBLIT BCTPOEH KOHTPOJIb ITPOU3BO-
naurenbHoCTH. DaKTUYeCKH, PaspabOTYMKN MOTYT HUCIIOJIb30BaTh
(hbpeiiMBOPK 110 YacTIM, HAllpUMeP, OHU MOTYT CYUTATh BHI30OBBI, HE
ITPOBOJISI 9KCIIEPUMEHTOB.
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Cpasnusaem pesyavmam try ¢ pe3yibmamom use

[TockosbKy 1esIbIo SIBJISIeTCS lepeHacTPoiiKa CyIlecTBYIOIIEro IoBe-
[IleHud, Scientist cpaBHIBAET U PETUCTPUPYET PE3YJIBTATHI KAKIOTO
BBI30Ba, YTOOBI OOHAPYKUTD, CYIIECTBYET JI PA3JIHINE.

IIpunumaem xax ecmo (1o peeucmpupyem) 1100ble UCKIOUUMETLHBIE CUL-
myayuu, 603nuKalouue 6 6J0Ke try

Bcerma ecth BepOSTHOCTD TOTO, YTO HOBBIN KO/ BBIAACT HEOKHU-
JlaHHble UCKIOUeHrsl. Pa3paboTuynKy He XOTST, YTOOBI KOHEUHbIE
MOJTb30BATEN BUEIH ITH OMIUOKH, TOITOMY HHCTPYMEHT JleIall
VX HEBUIMMBIMHU JIJTsT KOHEUHBIX TTOJTb30Bartesielt (IIpr STOM BCe Uc-
KJIIOYMTEbHBIE CUTYAIUU PETHCTPUPOBAIUCE, YTOOBI pa3paboTInK
CMOT UX IPOAHATU3UPOBATD).

ITybruxyem ecro ungopmayuio

Scientist obecrieunBaeT JOCTYITHOCTh BCEX JAHHBIX B PA3THYHBIX
(opmarax.

s oobenuHenns pedakropunra paspaborunku GitHub ucmonbzosa-
JI TIPOIElyPY TECTUPOBAHUS HOBOU peasn3aiiiy CUucTeMbl (Ha3BaHHOM
create_merge_commit_rugged), KaKk 9TO TIOKa3aHo B mpuMepe 3.3.

MpumMmep 3.3. SKCNepMMeHTUpPOBaHME C HOBbIM anNropuUTMOM CIUSIHUS

def create_merge_commit(author, base, head, options = {})
commit_message = options[:commit_message] || "Merge #{head} into
#{base}"
now = Time.current

science "create_merge_commit" do |e]|
e.context :base => base.to_s, :head => head.to_s, :repo =>
repository.nwo
e.use { create_merge_commit_git(author, now, base, head,
commit_message) }
e.try { create_merge_commit_rugged(author, now, base, head,
commit_message)}
end
end
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B npumepe 3.3 BbI30B create_merge_commit_rugged BbimoJiHsiics B 1 %
BCEX BBI30BOB, HO, KAK OTMEYAJIOCh B PACCMATPUBAEMOM CJIyYae, B MaCIITa-
6e GitHub Bce morpanuuHbie cirydan MOSIBJISIIIUCH OBICTPO.

Ecau ucnoHsiercst Koz, KOHEUHbIE TI0JIb30BATEN BCET/IA TIOJIYYAIOT 1pa-
BUJIbHBIE pe3yJibraThl. Korjia ske 610K try Bo3BpaliaeT 3HadyeHue, OTJIMYHOE
or 6JI0Ka use, HTOT CJIydall perMCTPUPYETCS M BO3BPAIIAETCS 3HAYEHUE
6710Ka use. [ToaTomy, B XyIieM cirydae, KOHEUHBIH TT0JIb30BATEb [TOJIYIaeT
B TOYHOCTH TO 3HAYEHHE, KOTOPOE OH 110y Obl /10 pedarropura. [Tocie
BBITIOJTHEHUST IKCTIEPUMEHTA B TeUeH e 4 JIHel, eCJiv B TeueHnne 24 4acoB He
HaOJTI0aeTCsl HUKAKUX CIyYaeB 3a/1ePKKU pabOThI I HECOBITA/IAIOTIIX
PE3YJIBTaTOB, Pa3paboTYMKH YAAISAIOT CTapblil KO 00bEAMHEHIS U OCTaB-
JISTIOT BMECTO HEro HOBBIM.

C namrelt Touku 3peHusd, Scientist gaBisgercd HyHKIMEN TPUTOTHO-
ctu. PaccMOTpeHHBIN cydail — 2TO APKUM TPUMeEP CTPATETUIECKOTO
HCITOJTb30BaHUsI KOMILJIEKCHOMN, HETIPEPBIBHO paboTaomieil GyHKINN
[PUTOTHOCTHU, KOTOPAst MOKET JIaTh BOBMOKHOCTD Pa3pabOTUINKaM C yBe-
PEHHOCTHIO TTPOU3BECTU Pe(PaKTOPUHT KPUTHIECKHN Ba)KHOUM YaCTH MH-
(hpacTpyKTyphl UX cucTeMbl. Pa3zpaboTurKky n3MEeHUIN KJIIOUEBYIO YaCTh
aAPXUTEKTYPBI, 3aIyCTHB HOBYIO BEPCHIO C CYIIECTBYIOIIE, 0COGEHHO
TIIATETHHO TIPeodpa3yst UCIOJIb30BAHNE CTAPOIl BEPCUU TIPU TTPOBEPKE
Ha COBMECTUMOCTD.

B o61miem ciaydae, apxutekTypa OyAeT HCII0Jb30BaTh OOJIBIIOE YHCIIO
aTOMapHBIX (DYHKIUI MTPUTOAHOCTH U HECKOJBKO KOMILIEKCHBIX (DYHK-
muii. Onpenensonuii hakTop aTOMapHOCTUA CBOJUTCS K TOMY, UTO pa3-
pabOTYNKY TTPOBEPSTIOT TAKKe, HACKOJIBKO BCEOOBEMITIONIIMU STBJISTEOTCST
HOJIyYE€HHBIE PE3YJIBTATHI.

KoHndnukryrowme uenm

[Tpouecc pa3paboTKy rUHOKOTO MPOrPaMMHOr0 oOeciedeHus Hay I
Hac, 4TO 4eM paHblie Oyzer oOHapysKeHa mpobaeMa, TeM MeHbIIe YCu-
s morpebyercs 1ist ee paspernerust. OHUM U3 TOOOYHBIX 9P (HEKTOB
COBMECTHOTO y4eTa Bcex 00jiacTell apXUTeKTYPhl IIPOrPaMMHOr0O 0be-
CIIEUEHUsT SABJISIETCS BBISIBIICHUE HAa PaHHEH cTajnu KOHMIUKTa 1esei
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pasHbix obacreil. Hanpumep, B opraHusaliii MOI'YT BbIPa3uTh JKeJIaHue
HCII0JIb30BaTh Hanbo/1ee arpecCUBHBIN TaKT U3MEHEHUH, 4TOObI IO11eP-
’KaTh HOBbIE (DYHKIMK. BhIcTpOE M3MeHeHue Ko/a Ipejmoaraer ObicTpble
U3MEHEHMs CXeM OpraHmsanuu 6a3 JaHHbIX, HO aJMUHKCTPATOPhI (a3
JaHHBIX B 60JIbIIEl cTerleHr 06eCIIOKOEHbI COXPaHeHneM CTaOUIbHOCTH,
[IOTOMY YTO OHU CTPOST XPaHUJIKIIE JaHHBIX. [[Be 1€/ 9BOJIOIUN KOH-
(IUKTYIOT MEK/Y TEXHUYECKON YaCThIO aPXUTEKTYPbI M aPXUTEKTYPOii
0a3 JaHHBIX.

OueBH/HO, YTO HEOOXOAMM HEKOTOPbII KOMIIPOMUCC, YIUTHIBAIOTIUI
MHO’KeCTBO (DAaKTOPOB, BIUAIONINX Ha JIEJKALLYI0 B OCHOBE apXUTEKTYPbI
06bekTHYI0 00s1acTh. Vcnorb3oBanme Beex 06J1acTell apXUuTeKTyPhl KakK
criocoba BhISIBJIEHUsT TPOOJIEMHBIX YacTeil (€ JOMOJTHUTETbHBIM UCITIOJb-
30BaHueM (DYHKIMI NPUTOAHOCTH JIJIsT UX OIEHKN) /1aeT BO3MOXKHOCTD
CPaBHMBATH MX MEKIY COOOH, MpeocTaBisist 60Jibiie HHGOPMAIUN ISt
PacCTaHOBKU ITPUOPUTETOB.

KondumxT neseit HenzbexeH. OnxHako 0OHapysKeHHe U KOJUYeCTBEHHOE
ompe/ieieHre 9TUX KOH(BIMKTOB HA PAHHEM JTarle TT03BOJISIET apXUTEKTO-
pam npuHUMATh 60JIee 000CHOBAHHbIE PEIIEHYSI U CO3/[aBaTh O0JIee YeTKIe
e/ U IPUHITATIBL

MpakTnueckn npumep: pobasneHmne PyHKUUN
NPUroaHOCTU B CEPBUC BbICTaBJ/IEHUS CYETOB
PenultimateWidgets

[IpuBenenHast HaMu B KadecTBe mprMepa Kommanust PenultimateWidgets
UCIIOJIb3YET aPXUTEKTYPY, COAEPKAIIYIO CEPBUC MOATOTOBKH cueToB. Ko-
MaH/Ia BBICTABJICHHS CYETOB XOTeJIa Obl 0OHOBUTH OMOINOTEKN U UCIIOJIb-
3yeMble METO/Ibl, YTOObI IPY HTOM U3MEHEHUs He BJIMSINA Ha BO3MOKHOCTD
JPYTUX KOMAHI MHTETPUPOBATHCS ¢ HUMHU.

KomaHia BbICTAaBJIEHUSI CYETOB OTIPE/IENINAIA CIIeIyTolre TPeOOBAHUS:
Macwmabupyemocmo

[TpousBOAUTENLHOCTD He OYeHb BaskHa Jiist PenultimateWidgets,
TaK Kak OHU 00pabaThIBAIOT IETAJN CYETOB-(haKTYP /ISt HECKOTBKUX
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IIOCTABIIMKOB, ITIO9TOMY CEPBUC BbICTAaBJIEHUA CYETOB AOJIZKEH ITO/1-
AE€PIKUBATDH JOCTYITHOCTD COTJIallI€HU S 06 yYpoBHE O6C.71y>KI/IBaHI/IH.

Humeepayus ¢ opyeumu cepsucamu

Heckosbko apyrux cepBucoB B akocucteme PenultimateWidgets
HCIIOJIBb3YIOT BhICTaBJeHne cueToB. Komanma xoTesma 66 yOemThest
B TOM, YTO TOUKH UHTETPAIUY CEPBUCOB HE MPONAIYT IIPU BHYTPEH-
HUX U3MEHEHUSIX.

besonacrnocmo

BricTaByieHue cueToB CBSI3aHO C ABUKEHMNEM JIEHEKHDbIX CPEACTB,
1 6e3011aCHOCTD B 9TUX CJIydasdaX BCEr/la BbI3bIBA€T 6eCIIOKOICTBO.

Koumponupyemocmo

HekoTopbie rocy1apcTBEHHbIE HOPMATUBBI TPEOYIOT, YTOOBI U3Me-
HEHUsT KOJIa B TIPOrPaMMe HaJIOr000I0KEH IS TPOBEPSIIIICH He3a-
BUCUMBIM KOHTPOJIEPOM.

Koman/1a BbICTaBJIEHUST CYETOB UCIIOJIb3YET CEPBEP HENPEPHIBHOI UHTe-
rpaiu, KOTOPbIil HeaBHO ObLII 00HOBJIEH JI0 BBIIOJIHEHMS 110 TPeGOBAHKIO
VMHUIHATN3AI[AK CPE/Ibl, B KOTOPOI BBITOJMHIETCS KO, J{JIs ncnosib3oBa-
HsT QYHKIUAHN TIPUTOTHOCTH HBOIOIUOHUPYOIIEH apXUTEKTYPbI OHU BMe-
CTO cepBepa HEeMPEPbIBHOM MWHTErPAI[UK BKIIOUNIA B CUCTEMY KOHBEep
Pas3BePTHIBAHMSI, YTO MO3BOJINJIIO CO3/IaTh HECKOJIBKO ATAIIOB BBITIOJHEHUS,
KakK T0Ka3aHo Ha puc. 3.8.

Kouseiiep pasBeproianust PenultimateWidgets Birouaet B ce0st 1miecTb
9TAIIOB.

1 aman — penauxavus nenpepoienoti unmezpavuu (CI)

Ha sTom sramne IIPOUCXOAUT peIlJInKaliuA IMOBEeJCHMA OBIBIIIETO
cepBepa CI, BBIITIOJTHEHNE MO/1YJIbHBIX 1 (byHKLII/IOHaJIbeIX TECTOB.

2 aman — Konmeunepu3ayist U pa3eepmvléanue

Pa3paboTyrKy UCIIONb3YIOT BTOPOM 9Tall /151 COOPKU KOHTEHHEPOB
CBOWMX CEPBUCOB, MO3BOJISIONINX MCIIOJIH30BaTh OoJiee riryOoKue
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YPOBHU TECTUPOBAHUS, BKITIOUAs pa3BEPThIBAaHNE KOHTEIHEPOB JIJIST
TUHAMWYECKH CO37ITaHHOU CPeJIbl MCITBITAHUA.

3 aman — amomapmwle GyHKUUU NPU200HOCMU

Ha tperbem aTare BBINOJHAIOTCS aTOMapHble (DYHKIIMU TTPUTO/I-
HOCTH JIJIS1 TPOBEPKU MACIITAOUPYEMOCTH U TECTUPOBAHUE HA TIPO-
HUKHOBeHue. Ha aToM aTarie Takke 3aIlyCKaeTcs MHCTPYMEHT MeTpu-
YeCKOil OLEHKH, BBIAEIAIONIUI JII0O0H KO/ BHYTPH OIIPEIEIeHHOTO
ITaKeTa, KOTOPbIit ObLT U3MeHeH Pa3pabOTYNKOM B YACTH BO3MOJK-
HOCTH ero TecTupoBaHusd. HecMOTps Ha TO UTO 3TOT TECT HUYETO HE
oTIpejiesisieT, OH IIOMOTaeT BBITIOJHEHUIO CJIe/IYIOIIero aTama 3a CueT
CY’KeHUsT 00JIACTH TIPOBEPKI KOHKPETHOTO KOJIA.

]
O

. AtomapHble
Pennukanua Kzurgl::zpﬁ:um by
q] passep
01001001010101 NPUTOZHOCT

0101010100101
00101010010010
00100100010001

A 4
KomnnekcHble

DyHKUMM
MPUrOAHOCTH

4—

Puc. 3.8. KoHBeliep pa3sepTbiBaHus PenultimateWidgets
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4 aman — KoMnieKcHble PYHKUUU NPU2OOHOCTU

ITOT 9Tart GOKyCUpyeTcs: Ha MPUMEHEHNN KOMIIJIEKCHBIX (DYHKITHI
IIPUTOJHOCTH, BKJIIOYA IPOBEPKY KOHTPAKTOB 714 3ALIUTEHI TOYEK
UHTErPUPOBAHKS HEKOTOPBIX JAJIbHEHIINX TECTOB MacIITabupye-
MOCTH.

5a sman — ananus b6esonacnocmu (8bINOIHAEMOLI BPYUHYIO)

ITOT JTall BKIIOYaeT B cebsa aHaIn3 BPYYHYIO, ayAUT U OLEHKY
0001 YA3BUMOCTH CHUCTEMbBI 6e3omacHoOCTH B Oasze KO/a, KOTOpbIE
BBIIIOJTHAIOTCA rpynnoifl obecrieyenus 6€301aCHOCTI NMpeANpUATHA.
KOHBCerpr pa3BepTbIBaHUA ITO3BOJIAIOT OIIPEAE/JINTD BbIIIOJIHAEMbIE
BPYYHYIO 9Tallbl, IOAKIIOYaEMbI€ 110 Tpe6OBaHI/IIO COOTBETCTBYIOIINM
CIIEIaJINCTOM II10 6€e3011aCHOCTH.

5b aman — nposedenue ayouma (8vinoaHseMoLll BPYUHYIO)

Kommnanusg PenultimateWidgets sapeructpupoBata B ropoje
Copunrdue, a mrat, K KOTOPOMY OH OTHOCHUTCSI, TPeOYeT Bbi-
MOJIHEHUS OINpe/leJIeHHBIX TPaBUJ NPOBeieHus ayauTa. Ipymnma
BBICTABJIEHUS] CYETOB BCTPAUBAET ITOT BBINOJHIAEMbIN BPYYHYIO
aTall B CBOW KOHBeliep pasBepTbIBaHMS, KOTOPBII IIPeloCTaBISgeT
olpe/le/ieHHble IIpenuMyIiecTBa. Bo-1mepBpIX, ayuT Kak GyHKIUS
IPOBEPKH TIO3BOJISIET PA3pabOTUNKAM, Ay TUTOPAM ¥ ITPOYHM CIIETH-
aJicTaM eInHO00Pa3HO PACCMOTPETH €€ TIOBE/IeHIE, YTO HEOOXO/I1-
MO JIJI5T OTIPe/IeIEHN ST HaJIJIeKaniero (pyHKIIMOHUPOBAHUS CUCTEMBI.
Bo-BTOpBIX, M06aBIEHTE CTOCOOHOCTH K 9BOJIOINOHUPOBAHIIO
B KOHBeliep pa3BepPThIBAHUS TTO3BOJISIET Pa3paboTYMKaM OIIEHUTh
BJIMSTHUE TTPOEKTUPOBAHUS HA TTOBE/IEHNE CUCTEMBI Pa3BePThIBAHUS
110 CPAaBHEHUIO C AaHAJIOTMYHON aBTOMAaTU3UPOBAHHOM OI[EHKOI KOH-
Beiiepa pa3BepThIBaHMUSI.

Hampumep, eciiit anasins 6e30MacHOCTH TIPOBOINTCS €KEHEIENBHO,
a ayIMTOPCKAst TPOBEPKA — €KEMECSYHO, TO Y3KIM MECTOM, He T0-
3BOJISIONINM YCKOPUTH OOHOBJIEHUSI, SIBJISIETCST aTal ayauTa. Ecan
paccMaTpuBarh GE30MACHOCTD U ay/IUT KaK 9Tallbl KOHBelepa pas-
BEPTbIBaHUA, peHICHUS 110 HUM MOT'YT 6bITb IIPUHATHI 60.7166 panmo-
HAJTbHO: He OYJIeT JIM JIyYlle JJIsi KOMITAaHUK TOBBIIIATH 4aCTOTY
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OOHOBJIEHMIT C TOMOIIBIO KOHCYJIBTAHTOB, Yallle BbIIOJHSIOINX
HEOOXOMMBIN ayanuT?

6 aman — passepmoieanue

[Tocnennnm aTarnom sIBJIsieTCsl pa3BepTKa B MPOU3BOACTBEHHYIO
cpemy. TOT STAIl SIBJISIETCS AaBTOMATU3UPOBAHHBIM JIJT5T KOMITAHIHT
PenultimateWidgets, n on 3amyckaercst TOJIbKO TOT/a, KOT/a JBa
BBITIOJTHSIEMBIX BPYUYHYTO TIPE/IIIIECTBYIONIX ATana (anaius 6e3onac-
Hocmu U ayoum) ObLIY BBIIIOJHEHbI yCIIEITHO.

3anHTepecoBaHHbIe Pa3pabOTYNKU apXUTEKTYpbl Kommanuu Penulti-
mateWidgets mosryuaioT aBTOMaTu4eCKH CO3/1aBaeMble €KeHe/eTbHbIe
OTYETBI 0 YACTOTE YCIEIMHBIX PE3YJIBTaTOB,/cO0eB (DYHKIINI IIPUTOAHOCTH,
KOTOPBIE TIOMOTAIOT UM OIeHUBATh PAGOTOCTIOCOOHOCTD, MTOPSIZIOK CIIEIO0-
BaHUA U Apyrue (hakTopbl.

Pa3paboTka, OCHOBaHHas Ha rMnoTesax
M Ha AaHHbIX

Cryuaii pecTpyKTypHU3aIlu apXUTEKTYPbl, TPUBE/IEHHBIN HA C. 73, B KO-
TOPOM UCITOJIb3yeTcsl (DPeMMBOPK Scientist, dBJsieTCd IPUMEPOM pa3-
pabomku na 0cHose Oannvlx, KOTOPask MO3BOJISIET TaHHBIM YIIPABJISATDH
N3MEHEHWSIMHU W KOHIIEHTPUPOBATh YCUJINS HA U3MEHEHUN TEXHUYECKOM
APXUTEKTYPbI. AHAJIOTUYHBIHN MTO/IX0]T, KOTOPBII UCIIOJIB3YET IIPEMETHYIO
06s1acTh, a HE TEXHUYECKKE aCIeKThl, HOCUT Ha3BaHUE pa3pabdomyu na
ocnoge eunomes (hypothesis-driven development).

3a "emenio 1o HoBoro 2014 roma Facebook crosknyiics ¢ mpobiemoit: 3a
oty Hezenio B Facebook 6b1710 BBITIOKEHO (hoTorpaduii bosibiire, uem GoTo-
rpadumii B Flickr 3a Bech roz, u 60siee musmona ¢oro B Facebook Gbuin
nomedeHbl Kak ockopouresbhbie. Facebook mpenocrasuia BO3MOKHOCTD
M0JTHb30BATENISIM OTMETUTDH Te (hoTorpad i, KOTOpbie, KaK UM KasKeTCsl,
MOI'yT GBITh OCKOPOUTEIBHBIMHU, a 3aTeM IIPOAHAIM3NPOBATH UX, UTOOBI
0OBEKTUBHO YCTaHOBUTb, IEHCTBUTEIBHO JIM 9TO TakK. Takoe peskoe yBe-
Jmdenue Kosimdectsa ortorpaduii co3nano mpobiemy: st TIPOCMOTPa
dororpaduii He XBaTamo COTPYTHUKOB.



82 Tnasa 3. [poeKTUPOBAHNE UHKPEMEHTHbBIX U3MEHEHMIA

K cuacreio, y Facebook ectb cospementbie DevOps 1 BOBMOKHOCTb
[IPOBOJIUTH IKCIIEPUMEHTBHI € MoJIb30BaTeIsIMu. Korma cripocuii o Bepo-
ATHOCTH TOTO, YTO TUIIMYHBII MoJab30Bares b Facebook 6yer Bosieuen
B 9KCIIEPUMEHT, OJIMH 13 nHxeHepos Facebook zagsuir: <O, Ha Bce cTO
IPOIEHTOB — MbI OOBIYHO IPOBOAKMM OJHOBPEMEHHO JBaALATh DKCIIE-
PUMEHTOB>. MHKeHepbl UCIIONb30BaI BO3MOKHOCTD IIPOBOAUTH JKC-
[EPUMEHTBI, YTOOBI OIIPOCUTD IOJIb30BaTeNel, nouemy st hororpadun
CUNTAIMCH OCKOPOUTENBHBIMU, ¥ 0OHAPYKUJIU MHOTO yANBUTETHHBIX
IpUYy/ B I0BeAeHnn Jioaeid. Harnpumep, oM He HPaBUTCS IPU3HA-
BaTh, YTO OHU ILJIOXO IIOJIYYMIUCh Ha poTorpaduu, HO OHU OXOTHO MPH-
3HAIOT, uTO (hoTorpad caenan cBO paboTy MI0X0. IKCIEPUMEHTUPYS
¢ pasHbIMU (hpasaMu 1 BOIIPOCAMHU, MHKEHEPBI MOTJIN OIPOCUTD IOJIb30-
BaTesIell yKasaTh, I04eMy OHU BBIIEAWIN Ty WK HHYIO (hoTorpaduio Kak
OCKOPOUTENbHYIO. 32 OTHOCUTETHHO KOPOTKOe BpeMsi Facebook yopan
JI0CTATOYHOE YKCJIO JIOKHBIX PE3YJIBTaTOB M BOCCTAHOBWII PE3YJIbTaThI 10
YPOBHS yIIPaBJIeMOi IPOOIEMbL, HOCTPOUB ILIATHOPMY, HO3BOJIAIONLYIO
9KCIEPUMEHTUPOBATD.

B kuure bepeacausoe npeonpusmue bappu O’ Paitnnn (Lean Enterprise,
Barry O’Reilly, 2014) ommcbiBaeT coBpeMeHHBIN TIPOTIECC PAGUMUS HA
ocnoge zunomes. B atom npoiecce BMecTo cbopa hopMasbHbIX TpeOOBa-
HUM 1 TpaThl BPEMEHU W PECYPCOB /Il BCTpauBaHusT QYHKIMI B MIPHU-
JIOJKEHUST KOMaHbI TOJKHBI MCITOJTb30BaTh Hay4YHbI MeTo. [locire
TOTO KaK KOMaH/[a cO3/lajla BEPCUI0 MUHUMAJIBHO KMU3HECTIOCOOHOTO
npuIoKeHus: (HOBOTO WJIM B pPe3yJibraTe IPOBeAeHsT 00CTyKUBaHU
CYIIECTBYONIETO TIPUJIOKEHUST ), OHU MOTYT B IIpoIecce 00yMbIBaHMSI
HOBOH (DYHKIIMK CO3/IaBaTh TUIIOTE3bI, & HE yCTaHABIMBATH TPEOOBAHUSI.
Tunorespl, Jexaie B OCHOBE MeTo/Ia PazpaboTKu, GOPMYIUPYIOTCS
JUISI TPOBEPKH TOTO, KaKMe 9KCIIEPUMEHTBI MOTYT MOJYYUTh TpebyeMble
pe3yJIbTaThl M KaKue HapylleHus TUII0Te3 UMEIOT 3HaUYeHue I/ pa3pa-
6OTKM OYIYLIIET0 IPUIOKEHUSL.

Hanpumep, BMecToO M3MeHeHUsT pa3Mepa n300pakeHusT ToBapa Ha CTpa-
HHIIE KATATI0Ta, KOTOPOe ObLIO MPEITIOKEHO CHENNATNCTOM-aHATUTHKOM,
CUYMTABIITIM HTO XOPOIIel ueeit, chopMyIupyiite 3TO MPEIOKEHIE B Ka-
YeCTBE T'MITOTE3bI: €CJIN MBI Cle/IaeM I/1306pa>KeHI/IH TOBApOB AJIS ITPO/IasK1
6oJIbIITe, MOSKHO TIPEIIOIOKITD, UTO ITO PUBEET K 5 Y%-HOMY yBeJInve-
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HUIO TPO/IaK 3TNX ToBapoB. [locse aToro mposezieM akcriepuMenTsI ¢ A /B-
TeCcTUpOBAaHUEM — OJHa Ipyiia Oyzer ¢ GONbIIUMU U300PAKEHUSIMHU,
a ipyrast — ¢ OOBIYHBIMU. 3aTEM CPABHUM PE3YJIBTATHI.

Jlaske ruOKMe IPOEKTHI C 3aMHTEPECOBAHHBIMU B 9TOM IIPEIMETHON 061acTh
[OJTb30BATEJISIMU TIOCTEIIEHHO MOTYT OKA3aThCs B HEBBITOIHBIX YCIOBUSIX.
OT/e/1bHOE PElleHNE CIIeIUATNCTa-aHATUTHKA MOKET UMETh CMBICJT CAMO
110 cebe, HO B COYETAHUM C IPYTUMU XapaKTEPHCTUKAMK MOKET B KOHEUHOM
cyeTe UCIOPTUTD BECH AKCIIEPUMEHT. B OTJIMYHOM ITPAKTHYECKOM MTPUMe-
pe (http://bit.ly/hypothesis-driven-ux-design) kommanust mobile.de cienosana
JIOTHYECKOMY ITYTH 00aBI€HMsI HOBBIX (DYHKIIUI B CITy4aitHOM MOPSIIKe
JI0 TOTO MOMEHTA, KOT/Ia TIPOJIAKU CTAJIN YMEHbBIIATHCS, OTYACTH TIOTOMY,
uTo HHTEP(EIic cTasr 3aIyTaHHBIM. DTO YaCTO SIBJSIETCS PE3YILTaTOM TIPO-
JIOJIZKEHUS Pa3pabOTKU Ha y7Ke CAOKHMBIIMXCS IIPOrPAMMHBIX TPOLYKTaX.
Cy1iiecTByeT HECKOIBKO Pa3IMIHBIX (GHI0COMCKUX MOIXO/I0B, B KOTOPHIX
GOJIbIIIE JIMCTHHTOB, JIyUIlle PACCTABIEHBI TPUOPUTETHI UJIH JIy4Illee pas-
JeJieHre Ha TpyIiibl. UTo6bI IOMOUYB UM CJieJIaTh BBIOOP, OBLIO OCTPOEHO
TPU BEPCHUH MOJIb30BATEICKOT0 MHTEPGEiica U MPUHUMATD PelieHe ObLIo
JIOBEPEHO CaMUM IT0JIb30BATEISM.

MexaHu3aMoM, YIIPaBJLIOUMM METOJaMU JMHAMUYHOTO IIPOrPAaMMHOIO
obecriedeHust, SIBJISIETCST BJIOKEHHbBIN KOHTYDP 00paTHON CBSA3U: TECTUPO-
BaHIe, HETIPEPHIBHAS MHTETPAIIUSI, UTEPAIUH 1 T. 1. JacTh 1eru 06paTHO
CBSI3U, KOTOPast 00beMHIET KOHEYHBIX TT0Th30BATE e TTPUTOKEHIS,
HCIIOJIB3YeT KOMaH/[bl, pab0Ta KOTOPHIX CKPHITA OT KOHEYHBIX MOJIb30Ba-
tesieit. Vcmonb3yst pa3paboTKy, OCHOBAHHYIO Ha IMITOTE3aX, MbI MOKEM
GeCITpersITCTBEHHO BKITIOYATh MOJIb30BATE el B ITpoiiecce pa3paboTKu 1 Ha
OCHOBE UX II0BE/ICHUSI CTPOUTD TO, YTO JACHCTBUTEIHHO IIEHHO.

PaspaboTka Ha OCHOBE IMIIOTE3bI TPeOYET KOOPAMHAIIMKY MHOTHX O/I-
BUJKHBIX YacCTel: 9BOJIIOIIMOHUPYIONIEH apXUTEKTYPbl, COBPEMEHHOT
DevOps, uameneHHoOro nmogbopa TpeboBaHUN 1 BO3MOKHOCTH OJHOBpE-
MEHHOTO BBITIOJTHEHUS HECKOJbKUX BEPCUN TTPUJIOKEHUS. ADXUTEKTYpa
Ha OCHOBE CEPBUCOB (TAKUX, KAK MUKPOCEPBUCHI ) 0OBIYHO 00eceynBaeT
napaJie bHOI PaboTy HECKOJIBKUX BEPCUI C TIOMOIIBIO MTPOAYMAHHON
MapIpyTusanuu cepsucoB. Hampumep, oluH 110J1b30BaTENb MOKET
BBITIOJIHATD NPUJIOKEHUE, UCITOIb3Ysl ONpe/leJiIeHHbIe TPYIITMPOBKYU
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CEepPBUCOB, B TO BpeMs KakK 110 JPYTOMY BBI3OBY NPUJIOKEHUS MOXKET
HCTIOJIb30BATHCS COBEPIEHHO IPYTON HAOOP 9K3EMILISIPOB TEX JK€ CEp-
BuCOB. Ecsin GOJIBIIMHCTBO CEPBUCOB BKJIOYAIOT BBITIOJTHEHNE MHOTUX
9K3EMILISIPOB (HAIIPUMED, /IJIsT MACTITAOMPOBAHNS ), CTAHOBUTCSI TPOCTO
C/leJIaTh HEKOTOPBIE U3 9TUX 9K3EMILISIPOB HECKOJIBKO OTINYAIOIIMMUCS
MOBBIIIEHHOH (PYHKIIMOHAIBHOCTBIO M HAIIPABJISATH HEKOTOPBIX 110JIb30-
BaTeJsiell K 9TUM 3K3EMILJISIPaM.

IKCIIEPUMEHTBI JIOJIFKHBI IIPOBOAMTHCS JOCTATOYHO JI0JITO, YTOOBI aTh
3HaYMMble Pe3y/braThl. B 001ieM ciydae, IpeanoYTUTeIbHO HATH KO-
JINYECTBEHHBIN CTIOCOO OIEHKH JIJIsT OTIPE/IEICHST JIYUIINX PE3YIBTATOB,
a He pas/ipakarh MM0JIb30BaTENe TAKUMHU BelllaM¥, KaK BCILJIBIBAIOIINE
omipochl. Hammpumep, MOXKET Jil OIMH TUTIOTETUYECKUU TTOTOK OIleparinit
MTO3BOJIUTH ITOJIB30BATEIIO 3aBEPIIUTH 3a/laHNe C HANMEHBITUH YNCJIOM
Ha)KaTUN KJIABUNI U KJAUKOB? C TTOMOIIBIO TUXOTO BKJIIOYEHUS TOJIb-
3o0BareJieil B mpoitecc pa3paboTKu U 1ellb 06paTHON CBSA3H IMpolecca
MPOEKTUPOBAHMST MOKHO ITOCTPOUTD Topasno 6osiee (hyHKIMOHATBHOE
porpamMMHoe obecriedeHue.

MpakTuuecknii NnpuMep: YTO NOPTUPOBATL?

Onro us npusokernii PenultimateWidgets, Ha IpOTsKeHUM IECSITH JIET
urpasiiee poJib paboueii JomaaKu, 6bLI0 paspaboTaHO KaK MPUIOKEHNEe
Java Swing ¢ HempepbIBHO YBeTMUNBAIOTINMCS YMCJIOM HOBBIX (DYHKITHI.
KommaHus penriia mopTUpPoBaTh €ro B BeO-mpuiioskerne. Ho anamurukm
OKa3aJIMCh Iepejl TPYAHBIM BBIOOPOM: CKOJIBKO CYIIECTBYIONIE paspac-
Tatotelicst GyHKIIMOHATHHOCTH OHU IOJLKHBI iepenectu? U, B yacTHOCTH,
B KQKOM ITOPSIZIKE OHY JIOJIKHBI TIOPTUPOBATH (DYHKITMU HOBOTO ITPUJIOKE-
HUsI, YTOOBI OBICTPEE Pa3BEPHYTH GOJIBIIYIO YaCTh (DYHKIIMOHATBHOCTH ?

Onvn u3 apxutekTopoB u3 PenultimateWidgets cripocui aHaIMTHKOB,
Kakue (QyHKIUH Y TIPUIIOKEHMsT HanhoJiee MOy JISIPHbL, U aHAJTUTUKY 9TOTO
He 3Ha! HecMOTpst HA TO YTO OHU B TeUeHUE HECKOJIBKUX JIeT OTIpejie-
JISLIA [IETAJTU 3TOTO TIPUJIOKEHWS, OHU He TIOHUMAJIH, KaK TI0Jb30BaTe/ N
UCIOJIB3YIOT €r0. UTOGBI y3HATH ATO Y TOJIb30BaTe e, pa3pabOTYMKK BbI-
IYCTUJIN HOBYIO YHACJIEIOBAHHYIO BEPCHUIO TPUJIOKEHUS C BKITIOUEHHBIM
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JKYPHATUPOBAHUEM, TIO3BOJISIONIM OTCJIEKUBATH, KAKUE TTYHKTHI MEHIO
BBIOMPAJTH TIOJTh30BATE.

Yepes HECKOJIBKO HeZleIb OHM cOOpasii pe3y/IbTaThl, KOTOPbIE JAJIM IIpe-
BOCXOJHYIO TIJIAH-CXeMY, YKa3bIBAIONIYIO Ha TO, KaK1e NMEHHO (DYHKIIUK
cJie/lyeT opPTUPOBATh U B KakoM nopsake. OHU yCTaHOBUJIM, YTO BHICTAB-
JIEHUE CYETOB M IIOKCK 3aKa3urKa ObLIn HarboJiee 4acTo UCI0Ib3yEeMbIMU
GYHKIMAMU. YIUBUTEIBHO, OAUH U3 HOAPA3AEN0B 9TOTO MPUIOKEHHS
noTpeboBasl MHOTO YCUJIHMIA Ha Pa3pabOTKy M 3aTeM PEIKO UCIIOIb30BaI-
Cs1, YTO 3aCTABMUJIO KOMAH/y OTKa3aThCsl OT 3TON (DYHKIIMK B HOBOM BeO-
IPUJIOKEHNN,



ApXuTeKTypHas
CBA3AHHOCTb

PaccMoTpenre apxuTeKTypbl 4aCTO CBOAUTCS K CBsI3aHHOCTH (coupling),
TO €CTh K OIMCAHUIO TOTO, KaK COEIMHEHBI MEKIY COOOM YacTh apXUTEK-
TYPbI U KaK OHM 3aBUCAT JIPYT OT Apyra. MHOTHE apXUTEKTOPHI CUUTAIOT
CBSI3aHHOCTDH HEU30EKHBIM 3JI0M, HO MOCTPOUTH CJIOKHOE TIPOTPAMMHOE
obecrieyenne, He OTMPASICh HA OCTATbHBIE KOMIIOHEHTBI, IOCTATOYHO TIPO-
GJieMaTIYHO. DBOJIOIMOHUPYIOIIAST aDXUTEKTYPa aKIEHTUPYETCST Ha HaJl-
JieXKaIlei CBSI3aHHOCTH — KaK YCTaHOBUTb, KaKue 00JIACTH aPXUTEKTYPbI
JIOJIKHBI OBITH CBSI3aHBI MEKILY C000iT 11t 00ecTiedeH sl MaKCUMaJIbHBIX
MPENMYIIECTB TPU MUHUMAJIbHBIX U3/IeP/KKaX U 3aTpaTax.

Moay/nbHOCTb

[Tpesxze Bcero, 1aBaiiTe yTOUHUM HEKOTOPBIE YACTO MCII0JIb3yeMble B ap-
XUTEKTYpe TepMUuHbI. Pasinynble m1atdopMBbl NpearaioT pa3Hble Me-
XaHU3MBI HOBTOPHOTO MCIIOJIb30BAHMS KO/Ia, HO BCE OHU MO/IePKUBAIOT
HEKOTOPBIH c110c00 TPYNIMUPOBKH CBSIBAHHOTO Ko/a 8 Mo0yau. Modyv-
nocmw (modularity) onuceiBaeT JJOTHYECKY0 TPYIINUPOBKY CBI3aHHOTO
Kojia. B cBoto ouepesb, MOy I MOTYT KOMIIOHOBATBCS Pa3INYHBIMU
dbusnueckumu crnocobamu. Komnonenmamu sipnsiiorcst pusndeckue
KOMIIOHOBKHM ITaKeTOB MoyJell. Moy 1noapasyMeBaioT J102UUecKyio
IPYTIINPOBKY, B TO BpeMs Kak KOMIIOHEHTBHI II0/[PadyMeBaloT uauueckoe
pasjiesieHue.

PaBpa6OT‘-II/IKI/I CUHUTAIOT IIOJIE3HBIM Z[a]thefH.Hee pasziesieHne KOMnonennoe
Ha 94aCTH Ha OCHOBE IIPAKTUKU IIPOEKTUPOBaHUA, BKJIIO‘IEIIOIHE‘fI c006pa—
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JKEeHU 110 pa3paboTKe 1 pazBepThiBannio. OHIM U3 TUIIOB KOMITOHEHTOB
ABIIAETCS OUbIUOMEKA, KOTOPast OGBIYHO BBITIOJIHSIETCS TI0 TOMY JKe aj[pe-
Cy MaMSTH, YTO U BBI3bIBAEMbIii KOJI, U OCYIIECTBJISIET CBA3b C TIOMOIIBIO
MeXaHM3MOB sI3bIKa BbI3oBa (pyHKIHiT. Bubinotekr 0ObIYHO OKA3bIBAIOT
BJIMSTHUE BO BpeMst Komruuisiiini. OCHOBHBIE TPOOJIEMBI, CBSI3aHHbIE ¢ O1-
GJIMOTEKAME, OTHOCSITCST K aPXUTEKTYPE TIPUIIOKEHUH, TOCKOJIBKY CaMble
CJIO’KHBIE TIPUJIOKEHUST COCTOSAT U3 PAa3JNYHbIX KOMIIOHEHTOB. /[pyToii
TUT KOMIIOHEHTOB, TOJYYUBINUI HA3BAHUE CEPBUCHL, OOBIYHO BBITIOJ-
HSETCST B COOCTBEHHOM a/[PECHOM MTPOCTPAHCTBE M OCYIIECTBIISIET CBS3b
C TIOMOIIIBIO CETEBBIX MTPOTOKOJIOB HIKHETO ypoBHs, Takux kak TCP/IP,
us GoJiee BBICOKOTO YPOBHSI, TAKMX KaK MPOCTHIE TIPOTOKOJIBI TOCTYIIA
Kk o0bekTam (SOAP — simple object access protocol) wim IpoOTOKOIIBI
nepenaun cocrostius npeacrasaeruss (REST — representational state
transfer). IIpoGsieMbl, CBSI3aHHbBIE ¢ CEPBUCAMHU, Yallle BCETO BOZHUKAIOT
B apXUTEKType MHTeTpalluy IPUJIOXKEHUH, /les1ash UX 3aBUCUMbBIMU OT
BpEMEHU BBITTOJTHEHUS.

Bce MexaHu3Mbl MOZYJIBHOCTH 0OJIETYaT MOBTOPHOE MCIIOJIb30BaHMe
KO/1, ¥ TI09TOMY Pa3yMHO ITOBTOPHO UCII0JIb30BATh KOJ] HA BCEX YPOBHSIX,
OT OTJeJIbHBIX (DYHKIIUI ¥ BILJIOThH 10 WHKAIICYJINPOBAHHBIX OGU3HEC-
m1aThopM.

KBaHT M rpaHyNISspPHOCTb apXUTEKTYPbl

Cucrembl TPOrpaMMHOTO 0OOeCTIeYeH ST CBSI3AHBI MEKLY COOOIT ITO-Pa3HOMY.
Kax apXuTeKTopbl, Mbl aHAJTM3UPYEM POrpaMMHOE 0OecTiedeH e, HCTOb-
3ysI MHOTO pa3HbIX nepcrekTrB. Ho ¢Bs3b Ha ypoOBHE KOMIIOHEHTOB SIBJISI-
eTCsl He eINHCTBEHHOM CBSI3bI0, COEANHSIONIET TPOrpaMMHOE OOecTieuere
B eIMHOE 11es10e. MHOTHe KOHIEIIK Pa3BUTHs OU3HEeCa CEMaHTHYECKH
COEJTMHSIN OT/IeIbHBIE YaCTH CHCTeMBI BMECTe, CO3/IaBast PYHKUUOHATILHOE
cuyennenue (functional cohesion). /Ijis1 ycrentHoro sBoJIIOIMOHUPOBAHMS
[POrPAMMHOTO 00ecTiedeH st Pa3pabOTYNKH JIOJKHBI YIUTHIBATH 6C€ TOUKM
CBSI3U, KOTOPbIE MOTYT OBITh HAPYIIIEHDL.

CornacHo omnpejiesieHnIo B HU3NKe, KBAHMOM SABJSETCS MeJbUaiinas
qacTh (HU3MIECKOro 0ObeKTa, MPUHUMAIOIIETO yIacTHe BO B3aUMO/IEli-
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creun. Keanm apxumexmypwvt (architectural quantum) npeacrasisier
€000l HE3aBUCUMO Pa3BEPTHIBAEMbBINT KOMIIOHEHT C BBICOKOI CTETIEHBIO
(byHKIIMOHATBHON CBA3aHHOCTHU, KOTOPBIN BKJIIOYAET BCE CTPYKTYPHbIE
9JIEMEHTBI, HeOOXOIUMbBIE CUCTEME JIJIsE HALIEKAIIEro (hyHKIIMOHUPO-
BaHud. B cirydyae MOHOJIMTHOI apXUTEKTYyPbl KBAHTOM SIBJISETCS BCe
IIPUJIOJKEHNE; B 9TON apXUTEKTYPe BCe UMeeT BbICOKYIO CTelleHb CBSI3aH-
HOCTH, U [T0ITOMY Pa3pabOTUMKK JTOJIKHBI Pa3BEPTHIBATH €€ KaK eIMHOe
1eJoe.

OTPAHUYEHHBI KOHTEKCT, ONPEQENFEMbI NPEAMETHOW
OBJIACTbIO MPOEKTUPOBAHUSA

KHura 3puka 2BaHca lNpedmemHo-opueHmMupo8aHHoEe npoeKkmuposa-
Hue okasana rnybokoe BNSHME Ha COBPEMEHHble NpeacTaBneHns ob
apxuTtekType. lNpeaMeTHO-0pMEeHTMPOBAHHOE NpoekTupoBaHme (DDD —
Domain-driven design) npeacraBnsieT cobort MeTon MOAENMpPOBaHWUS,
KOTOPbIN MO3BOJISIET OCYLLECTBNATL OPraHWM30BaHHYK AEKOMMO3ULIMIO
CMOXHbIX NpobnieM npeameTHol obnacti. DDD onpeaensieT orpaHnYeH-
HblIli KOHTEKCT, B KOTOPOM BCE, UTO CBSI3aHO C 06/1aCTbt0, MOXHO BUAETH
BHYTPM 3TOi 061acTh, HO OHO HEBMAMMO ANS APYrMX OFPaHUYEHHbIX
KOHTEKCTOB. [Mepen TeM kak npuctynatbe K DDD, pa3paboTuvkn vyt
BceobLLee NOBTOPHOE MCNO/b30BaHMeE BCEX 0ObEKTOB, NMpUHaAIEXaLLUMX
opraHusaumm. OgHaKo co3faHve U COBMECTHOE WCMOMb30BaHWe apTe-
(hakTOB NPMBOANT K Macce nNpobneM, Takux Kak CBA3aHHOCTb, C/IOXKHast
KOOpAMHaLUMS 1 BO3pacTaroLLas ClIOXKHOCTb. KoHLenuns oepaHu4eHHo20
KOHMeKcma MPU3HAET, YTO Kaxabli 06bekT nydlle Bcero paboTtaeT
B npeaenax sIoKaaM30BaHHOIro KOHTeKCTa. MNo3ToMy, BMECTO co3faHus
06bEANHEHHON KATEropumn KIMEHTa BCEW OpraHm3auuy, Kaxxaas npea-
MeTHas 0611acTb MOXeT C034aTb CBOK COOCTBEHHYIO KaTEropuio U Co-
rnacoBbiBaTh pa3nnumns B Toukax MHTerpauun. DDD okasano BnsiHMe Ha
HECKOJIbKO COBPEMEHHbIX CTUMNEN apXUTEKTYPbl, HAPSIAY CO CBA3aHHLIMU
(pakTOpamMm, TaKMMM Kak opraHn3aumst KomaHa (onvcaHa BO Bpe3ke «3Ha-
koMcTBO ¢ PenultimateWidgets 1 ¢ nx obpaTtHbiM 3akOHOM KoHBeSI» Ha
c. 36 B rnaee 1).

B 1poTuBOI10105KHOCTD 9TOMY apXUTEKTYyPa MUKPOCEPBUCOB OIIPeIeIIeT
(huszmyeckn orpaHNYEHHBIN KOHTEKCT MEK/LY 9JIeMEHTaMU apXUTEKTYPBI,
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(opMupys B MakeT JaHHBIX BCE YACTU, KOTOPbIe MOTYT U3MEHUTHCS.
ITOT TUIT apXUTEKTYPHI IPeIHa3HAYEH /It 00eCTIeYeHNs BOSMOKHOCTH
WHKPEMEHTHBIX U3MEHEHWI. B apXuTekType MUKPOCEPBUCOB Orpa-
HUYEHHBII KOHTEKCT SIBJISIETCS KBAHTOM TPAHMIIBI U BKJIOYaeT B ceOs
3aBUCUMbIE KOMITOHEHTBI, TAKHE Kak cepBepbl 6a3 ganHbX. OH MOXKeT
TakKe BKJIOYATh TaKWe KOMITOHEHTHI apXUTEKTYPbhI, KaK MOMCKOBbIE
CUCTEMBI ¥ UHCTPYMEHTBI COCTaBJIEHUS] OTYETOB, BCE TO, UTO CIIOCOO-
CTBYET MPELyCMOTPEHHON (DYHKIIMOHATBHOCTH CEPBUCOB, KaK MTOKA3aHO
Ha puc. 4.1.

Mposepka

| MOAyﬂbI | Monynbl | Monynbl | MOAyﬂbI | Mo,qynbl | Mo.qynbl

| Monynbl | Monynbl | Monynbl | MOAyﬂbl | Mo,qynbl | Mo.qynbl

1
i
\ 4

[aket
OTUETHOCTM

Monck

Puc. 4.1. KBaHT apx1TeKTypbl MUKPOCEPBUCOB BKOYAeT B cebs 3T cepBuChl
1 BCE 3aBUCALLME OT HUX YacTu

Ha pric. 4.1 mpuBejien cepBUC ¢ KOMIIOHEHTAMU KOJIA, CEPBEPOM a3 IAHHBIX
1 KOMIIOHEHTaMU IIOMCKOBO# crcTeMbl. HacTh OrpaHMYE€HHOT0 KOHTEKCTa
MUKPOCEPBUCOB IPUBOJUT B JIEHCTBUE BCE YACTU CEPBUCA, IMUPOKO HC-
1oJIb3ys1 coBpeMeHHble pakTuku DevOps. B ciemxyroniem pasmese Mbl
pPaccCMOTPUM HEKOTOPBbIE paclpoCTPaHeHHbIe MaTTEePHbI APXUTEKTYPbI
Y TPAHUIIBI UX TUITUYHBIX KBAHTOB.

TpaguinornHo 060cO6IEHHBIE POJIH, TaKHEe KaK Pa3paboTIMK apXUTEK-
TYpbI U TPYIIIbI 3KCIJIyaTalluu, B 9BOJIOIUOHUPYIOIEN apXuTeKType
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JIOJKHBI KOOPIMHUPOBATHCSA. APXUTEKTYpa SIBJISIETCS BeChbMa abCTPaKT-
HOI{, TOKa He TIPUBe/eHa B JIefCTBYE; Pa3dpaboTInKU OJKHBI 00pAIaTh
BHUMaHHUeE Ha TO, KaK UX KOMIOHEHTBI COTJIACYIOTCS APYT € IPYrOM
B peajbHOM Mupe. HesaBucuMo OT TOro, KaKOi maTTepH apXUTeKTyPbl
BbIOpas pa3paboTUNK, OH JJOJUKEH TaKKe sIBHO 3a/1aTh pa3Mep KBaHTa
narrepHa. HeGob1oil kBaHT npemosaraet 6oJee GbICTPbIe U3MEHEHWS
n3-3a HeOOJIbIIIOro MactiTaba. B obiiem ciyuae, ¢ HeOOIBIIMMU YACTSIMU
pabotaTh Jierde, yeM ¢ HosrbIuME. Pasmep KBaHTa OIpe/esisieT HUKHIO0
IPaHMILy IIara MHKPEMEHTHBIX M3MEHEHWA, IOMYCTUMBIX B PaMKax TOi
WJIM WHON apXUTEKTYPHL.

Kax n B (pusuke, B mpuposie cynecTByiOT 4eTbIpe OCHOBHBIX THTIA B3a-
MUMOJIENCTBUS: 2PABUMAUUOHHOE, INEKMPOMAZHUMHOE, CULbHOE U claboe.
[IpencraBIsiioniye cuivhvle 63aumo0eticmaus siiepHble CUIIbI yAePKIBa-
10T aTOMBbI (M TI09TOMY 00BIYHYIO MaTepuio) BMecte. [Ipu pa3pbiBe aTnx
CHJI BBIJIEJISIETCSI MHOTO SHEPTUH JIeJIEHUS sijipa. AHAJIOTUYHBIM 00pa3oM,
HEKOTOPbIE KOMIIOHEHTDI apXUTEKTYPbhI YPE3BBIYAlHO CII0KHO PasOUTh
Ha MeJskre yactu. O6pasHo roBOpsi, OHM CBSI3AHBI MEXKIY COOOIT CrIaMu
simepHOro B3amMoeiictBust. OIHUM U3 KJTIOYEl K YCIeMH Ol pa3paboTke
9BOJIIOIMOHUPYIONINX aPXUTEKTYP SIBJISIETCS OlIpe/iesIeHNe eCTeCTBeHHOM
TPaHyJIIPHOCTU KOMITOHEHTOB U CBSI3€H MeK/ly HUMU JIJISI COTJIACOBAHUS
BO3MO’KHOCTEH, KOTOPbIe OHM JIOJIKHBI MTO/IIEP;KIBATH TIOCPEACTBOM ap-
XUTEKTYPBI IPOTPAMMHOTO 0O€CTICUEHUSL.

B 9BOMIOIMOHUPYONIMX aPXUTEKTypax pa3pabOTINKI UMEOT JIeJI0 C ap-
XUMEKMYPHLIMU K8AHMAMU, YACTSIMU CUCTEMBI, y/IeP;KMBaeMbIMUA BMeCTe
CBS35IMU, KOTOPBIE TPY/IHO pa3opBaTh. Hanpumep, TpaHsaxiiuu aeiicTBy-
IOT KaK CUJIbHOE B3aMMOJIeICTBIE, CBA3bIBAsI BMECTE OT/IeJTbHbIE YACTH.
HecmoTpst Ha TO 9TO pazpabOTUYNKKU MOTYT Pa3OUTh HA YACTU KOHTEKCT
TPaH3aKI[UH, 3TO CJIOKHBIN IPOIECC, KOTOPBIN 4acTO BeIeT K CyJaitHbIM
YCTIOKHEHUAM, TAKUM KaK pacipe/ie/ieHHble TPAaH3aKIUuU. AHAJTOTUIHBIM
06pa3oM, 4acTu MpeaMEeTHON 06JaCTH MOTYT OBITh CUJIBHO CBSI3AHBI,
1 pa3buBaTh MPUIOKeHEe Ha 60Jiee MEJIKIE aDXUTEKTYPHBIE KOMITOHEHTBI
MOJKeT OKa3aTbCs HeXKeTaTeJTbHbBIM.

Ha pHucC. 4.2 IIPUBOAUTCSA CBA3b MEKIY 3TUMU ITOHATUAMMU.
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NMCTUHT MOHONIUTHOW APXUTEKTYPbI

B TeuyeHune HeCKONbKUX NeT Mbl paboTany Hag OAHWM MPOEKTOM, Opu-
€HTUPOBAHHbIM Ha aBTOMOOMbHBLIE AyKUMOHbI. HeyanBWUTENbHO, YTO
OZHMM U3 KPYMHbIX K/1AaCCOB CMCTEMbl Obl Knacc Listing, KOTOPbIN
npeBpaTUICS B MOHCTpa. Pa3paboTunky npeanpuHSImM HeCKONbKO Mno-
MbITOK TEXHUYECKOrO pedaKkTopuHra, YTobbl HaWTK Crocobbl pasbuTb
Ha COCTaBMSOLME KPYMHBIE KNACChl, Tak Kak UX UCMOSIb30BaHWE Bbi3bl-
Basio Npobnembl ¢ KoopanHaumei. B KoHLe koHLUOB 6bina paspaboTaHa
cxeMa, No3BosstoLas pa3buTb OAHY U3 KHOYEBbIX YacTel, Vendor, Ha
Knaccbl. HecMOTpst Ha TO UTO TEXHUYECKMI pecakTOpUHE 6bin ycreLwu-
HblIi, BO3HMKaNM NpobnemMbl Mexzay B3auMoAenCTBUsIMM pa3paboTumnkos
N aHanUTUKOB: pPa3paboTuMKM NPOAOMKaIN cooblaTte 06 N3MEHEHUSIX
Vendor, KOTOPbIN He 6bln 0TAENbHBIM 06BEKTOM KX 06nacTu. Pa3paboT-
UYMKW HapyLlanu To, Y4To Spuk IBaHC B DDD Ha3sblBan e0uHbIM 513bIKOM
(ubiquitous language) npoekTa, @ UMEHHO, OHN He obecneuynnu Toro,
4TOObI BCE TEPMUHBI, UCMOMb3yeMble KOMaHAaMM, 03Ha4vanu O4HO U TO
e. HecMoTps Ha TO YTO 3TO Aenano HEKOTOpbIE BeLlmn 6onee yao6bHbIMU
[N pa3paboTuMKOoB Npu pasaeneHnmn GyHKLMOHANIBHOCTH Ha YacTy, ce-
MaHTUYeCKas CBsA3b, onpeaensoLlas busHec-npouecc, bbina HapyLleHa,
OCOXHMB Hally paboTy.

B KOHLEe KOHLOB Mbl OTKa3aiucb OT pedaKkTopuHra knacca Listing
B OAMHOYHbIM 6OMNbLION 06BEKT, MOTOMY YTO MPOEKT pa3paboTku Mpo-
rpamMMHOro obecrneyeHmns Bpallasncst BOKpyr Hero. Mbl pelumnv npobnemy
KoopAnHaLuuMu, No-ApyroMy paccMoTpeB Listing. I3MeHeHusa Listing
NpUBENY K TOMY, YTO CEPBEP HENPEPLIBHON MHTErPaLIMN aBTOMAaTUYECKU
reHepvpoBas coobLLEeHME 3aMHTEPeCOBaHHbIM KOMaHAaM A1 MOOLLPEHNS
arpeccuBHON MHTErpaummn. TakuM 06pa3oM, Mbl peLunin nNpobnemy Ko-
OPANHALIMN C MOMOLLIbIO MHXXEHEPHON NPAKTUKK, @ HE MYTEM U3MEHEHMSI
APXMTEKTYpbl NPOrpaMMHOro obecneyeHus.

Kak mokasano Ha puc. 4.2, HanboJiee yaaJeHHbBIM KOHTEHHEPOM SIBJIsIET-
Cs1 K8aHm: Pa3BEPThIBAEMbIII MOIYJIb, KOTOPbIN COEPKUT BCE CPEICTBA,
BKJIIOYas JaHHbIe, HEOOXOAUMbBIE CHCTEMeE JIJIst HajjiexKaiero yHKIno-
HUpOBaHWs. BHYTpM KBaHTA CYIIECTBYIOT HECKOJIBKO KOMNOHEHMO8, KaK-
JIBII M3 KOTOPBIX COCTOUT M3 Koja (KJIacCOB, MaKeTOB, TPOCTPAHCTBA
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Puc. 4.2, Cea3b Mexay MoaynsiMm, KOMMOHEHTaMM U KBaHTaMun

nMeH, DyHKIUH # T. 11.). B KauecTBe BHENTHETO KOMIIOHEHTA (M3 TPOEKTa
CBOGOJIHOTO JIOCTYTIA) UCTIOJNB3YETCsT OUOIUOMEKA, TIPEICTABIISIONIAS CO-
6011 TTakeT KOMITOHEHTOB JIJIs TOBTOPHOTO MCITOJIb30BAHSI HA IMETOIIEHCsT
mnatdopme. Koreuno ke, pazpaboT4nKi MOTYT CMENIUBATH 1 MTOJOUPATH
BCE BO3MOKHbIE KOMOMHAIMH TUX CTPOUTEIBHBIX OJIOKOB.

DBONIOUUSA apXUTEKTYPHbIX CTUNein

ApXuTeKTYypa IIporpaMMHOTo 0GecIiedeHnsI CyIeCTBY €T, 10 KpaiiHeii Mepe,
YaCTUYHO, YTOOBI O3BOJIUTH HBOJIONMOHUPOBATH OIPEAETIEHHBIM €€ 00-
gactam. OIHOI U3 TIPUYNH MCIOJIb30BAHNUST aDXUTEKTYPHBIX TATTEPHOB
ABJIETCS BOBMOKHOCTD JIETKOrO M3MeHeHus. PasHble maTTepHbl apXu-
TEKTYPbl UMEIOT Pas3JInYHbie pasMepPbl KBaHTA, YTO BJIMSET HA UX CHOCO0-
HOCTb 9BOJIIOIIMOHNPOBATh. B 9TOM pasjiesie Mbl pacCMOTPUM HECKOJIBKO
HOILYJISIPHBIX IATTEPHOB APXUTEKTYPbI M OLEHUM XapaKTePHBIN pasMep ux
KBaHTa, a TAK/Ke BJIMSHUE 9TOTO pa3Mepa Ha CIIOCOGHOCTh apXUTEKTYPbI
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3BOJIIOIIMOHUPOBATD, OCHOBBIBASICh HA TPEX KPUTEPUSIX IBOJIOIMOHUPO-
BaHUSL: TTOCTEIIeHHOe n3MeHeHne, (yHKINS TPUTO{HOCTH U Ha/IIesKaIast
CBSI3aHHOCTD.

O6paruTe BHUMaHWE: HECMOTPSI Ha BaA)KHOCTH MATTEPHA APXUTEKTYPBI JIJIsT
YCIIEITHOTO 9BOJIIOIIMOHUPOBAHUS, 3TOT (DAKTOP He SIBJISAETCS e/[MHCTBEH-
HbIM orpezesistionM hakropom. CoOCTBEHHBIE XapaKTEPUCTUKY TTATTEPHA
JIOJKHBI OBITH OOBEIMHEHBI C IOTIOJTHUTETbHBIMI XapaKTePUCTHKAMH,
OIPE/IEIEHHBIMU JIJISI CUCTEMDbI, 4TOODI B MOJHOI MEpPE OIEHUTD CIIOCO0-
HOCTB 00JIACTH aPXUTEKTYPbI 9BOTIOIIMOHUPOBATb.

BonbLIO KOMOK rpa3u

[Ipesxkne Bcero, pacCMOTPUM CJiydall BbIPOKIEHUSI XaOTUUYECKOW CUcTe-
Mbl 6€3 BUUMBIX MTPU3HAKOB HAJTUYMSI apXUTEKTYPhI, U3BECTHBIA KaK
AHTUTIATTEPH OOJIBITON KOMOK rpsi3u'. HecMOTpst HA TO YTO THNHUYHbIE
9JIEMEHTbI aPXUTEKTYPbI, TaKie Kak (ppeiiMBOPKU 1 OUOIMOTEKH, MOTYT
CYIIECTBOBATD, Pa3pabOTYNKU He 3aHUMAIICH Pa3pabOTKON TieieHarpas-
JIEHHOH CTPYKTYPBL. JTU CUCTEMbI IMEIOT BBICOKYIO CTETIeHb CBSI3AHHOCTH,
9TO BEJIET K MOSIBIEHUIO MTOOOYHBIX 3(h(PEKTOB, KOT/Ia TIPOUCXOIUT U3-
Menenue. Pa3zpaboTurKu CO3/Iaai BBICOKOCBSI3AHHbIE KJIACCHI ¢ HU3KHM
ypoBHeM MoaysbHOCTH. CxeMa 6asbl JaHHBIX TPOOpPAIach B MOJIb30Ba-
TeJTbCKUH MHTepdelc u Apyre 4acTu cucTeMbl, 3(phEeKTUBHO N30JUPY ST
UX OT U3MEHEHWIT. AIMIHUCTPATOPBI 0a3 JAaHHBIX B TEYEHUE TTOCJIETHETO
necsTuieTrst u3beranu peakToprHTa My TeM CIITHBAHUST IPOMEKY TOYHBIX
TabJINIL, Yepe3 KOTOPbIE IIPOXOIUT COeANHEHVE. BEPOSITHO, 10T BIMSTHUEM
JIPAKOHOBBIX OTpaHIYeH T OI0/KeTa IPYIITA IKCILTyaTallni COOMPAEeT Kak
MOSKHO OOJIBITE CHCTEM BMECTE U YCTAHABINBAET CBSI3b MESK/LY BBITIOJTHSI-
€MBbIMU OTIepPAITUSIMU.

Ha puc. 4.3 nokazana cxeMa CBSI3aHHOCTH KJIACCOB, KOTOPas WIJIIOCTPHU-
pyeT 60JIbIION KOMOK IPSI3U: KasK/IbIil y3€JI IIPeCTaB/ISIeT OIPeIeIeHHbINA
KJIacc, IMHUU — CB3W (BHYTPEHHUE WJIM BHEIIHUE), a TOJIIINHA JIUHWI
YKa3bIBA€T Ha YN CJIO CO€I[I/IH€HI/IIL/,I.

U https://ru.wikipedia.org/wiki/Bobiioit_ KoMOK_Tpsi3an
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Puc. 4.3. AbdepeHTHble 1 3 depeHTHbIE CBA3M
NS AMCOYHKUMOHANIbHON apXUTEKTYpbI

Vamenenust 060ii yacTu TPUJIOKEHNs], YKa3aHHble Ha puc. 4.3 (B3sTO
U3 PeasibHOTO MPOEKTA), IPUBOAST K 3HAUYUTENbHBIM 1pobaemam. ITo-
CKOJIbKY MEXK/1y KJIacCaMU CYIIEeCTBYET MHOKECTBO CBA3€H, IIPAaKTUYECKN
HEBO3MO’KHO U3MEHUTD O/IHY 4acTh IPUJIOKEHUS, HE 3aTPOHYB JIPyTHe.
[TosTOMY € TOYKU 3pEHUsT CMIOCOOHOCTH K 9BOOIUOHHOMY Pa3BUTUIO
Y TaKOW apXUTEKTYPHI MAJIO MAHCOB. Pa3paboTdnK, KOTOPBIM XOTETOChH
ObI UIBMEHUTD JJOCTYTI K JIAHHBIM BO BCEM TIPHUJIOKEHUH, TOJLKHBI OYIyT
BBISIBJIATH BCE MECTA, B KOTOPBIX ATOT JIOCTYII UMEETCS, U U3MEHSTh UX,
PUCKYS TIPU 9TOM TIPOTTYCTUTD HEKOTOPBIE M3 3TUX MECT.

C ToukM 3peHusI BOJIOINN 3Ta APXUTEKTYPa He YAOBJIETBOPSIET HU OTHOMY
W3 KPUTEPUEB:

Hmcpemeumnoe usmenernue

B ary apxuTeKTypy CI05KHO BHOCUTH Kakue-in00 nsmenenust. Coor-
BETCTBYIOIIIH KO/l Pa30POCAH TI0 BCEIT CHCTEME, TOITOMY H3MEHEHNEe
O/IHOI'O KOMIIOHEHTA BbI3OBET HeO)KI/IZIaHHblf/)I C6OI>)I B IpyTrux. YCTpa-
HeHune aTux C60€B IIPpUBEAET K IOABJIEHNIO HOBbBIX C60€B, TO €CTb BbI-
30BET JIABUHOOOPa3HbIil 3(h(heKT, KOTOPBII HUKOT/A HE 3aBEPIITUTCSL.

Ynpasnsemoe usmenenue ¢ pynxyusmu npuzoonocmu

Paspa6oTka GyHKIUNA TIPUTOIHOCTH JIJIsT 9TOM apXUTEKTYPbI 3a-
TPYIHEHa, TOCKOJIBbKY B Hell HeT YeTKO OTIPeIeIEHHOTO PasfiesieHns
Ha yacTu. J{us paspaboTku GyHKIMIA TIPUTOHOCTH HEOOXOIMMO
YCTAaHOBUTH HYK/IAIONINECS B 3aIIUTE YaCTU aPXUTEKTYPBI, [IPU 9TOM
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B 9TOI apXUTEKTYPE He CYNIECTBYET HUKAKUX (DYHKIIMH U KJIaCCOB
BHE KaTerOPUU HU3KOTO YPOBHS.

Haonexcawas cesizannocmo

ITOT THUIT APXUTEKTYPbI SBJISIETCSI XOPOITHUM TPUMEPOM HEHAO-
nexcawelt ceszannocmu. B pesysabrate pazpabOTKU IPOTPAMMHOTO
obecrieyeHus1, MOJJOOHOTO ITOMY, HUKAaKUX apXUTEKTYPHBIX TIpe-
MMYIIECTB He ITOSBJISICTCS.

B aToM cocTossHnm n3MeHeHnss BHOCUTD TPYyAHO U 3aTPAaTHO. I'nmaBHbBIM 00-
PAa30M IIOTOMY, 4TO KaKaA 4aCTb CUCTEMbBI CBA3aHa CO BCEMU OCTAaJIbHbIMUA
qacTAMH, a KBAHTOM B 9TOM CJiydae SABJISAETCA BCA CUCTEMA.

MoHONMNTHaRA apXUTEeKTypa

MoHonuTHast apXUTEKTypa 4YacTO COIEPKUT 3HAUMTEJIbHYIO YacTh KOJa
C BBICOKOH CTEIeHbIO CBA3aHHOCTU. MbI HCCIe0BaIu HECKOIBKO BapUaH-
TOB apXUTEKTYPbI 3TOTO THUIIA, OCHOBBIBASICH HA €€ OPraHu3aluu.

beccTpyKTypHbl€ MOHOJIUTDI

ITOT MaTTePH apXUTEKTYPbl MMEET HECKOJBbKO PAa3JIMYHbIX BapHaIluii,
BKJIIOYasd CUCTEMBI C KOOpI[HHaHI/ICfI B OCHOBHOM He€3aBUCHMDbIX KJ/IaCCOB,
KaK 3TO BUJHO Ha PUC. 4.4.

Ha puc. 4.4 paznmunbie MOy HE3aBUCUMO BBITIOJIHAIOT pa3Hble 3a/laHu,
COBMECTHO MCHOJIB3Ys1 KJIACChI 15t 0011el hyHkimonaabuoctu. Hemocra-
TOK KOTePEeHTHOI BCeOXBaTbhIBAIOIIeH CTPYKTYPbI 3aTPY/IHAET U3BMEHEeHUs
B 3TOI apXuTeKType.

HHerMeHmele USMEHEHUS

Boabmoii pasmep kBaHTa 3aTPy/IHSIET MHKPEMEHTHbIE N3MEHEHUS
13-32 BBICOKOI CTEIIEeHH CBSI3aHHOCTHU, TPEOYIOIeil pa3BepThIBaAHUSI
GoJIbIITIX GJIOKOB TIPUIIOKEHNUsT. PasBepThiBaHUE eIMHUYHOTO KOM-
MMOHEHTA 3aTPYAHUTEIbHO, TOTOMY YTO KaK/Iblii KOMIIOHEHT CUJTbHO
CBSI3aH C OCTAJbHBIME, YTO TIPUBOIUT K HEOOXOAMMOCTH MEHSITH
TaKKe 1 3T KOMIIOHEHTDI.
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Monb3oBatenbckuit uHTepdeiic
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Puc. 4.4. MOHONUTHbIE apXUTEKTYPbI MHOTAA COAEPXaT HECKOJTbKO
cBO6OAHO CBSA3AHHBIX KI1acCoB

Ynpaesnsemoe usmenenue ¢ pynkyusmu npuzoonocmu

PaszpaboTka QyHKIUH TPUTOAHOCTH JIJIst MOHOJUTHBIX apXUTEK-
TYP 3aTpy/HUTEIbHA, HO BO3MOXkHA. [[ocKo/IbKY 3TOT THII apXu-
TEKTYPBI CYIIECTBYET yiKe JJIUTENbHOE BPeMsi, TIOSIBUJIOCh MHOTO
WHCTPYMEHTOB M TE€CTOB, KOTOPbIEe MOKHO MCITOJIb30BATh s
co3panng GyHKIUN npurogroctu. OJHAKO pacpocTpaHEHHbIE
1[eJTN YIIPABJISIEMbIX UBMEHEHUH, TaK1e KaK IIPOU3BOIUTETbHOCTD
U MacHITabupPyeMOCTh, TPAXUITMOHHO SIBJISIIOTCS aXUJLIECOBOI
[SITO MOHOJTUTHBIX apxXuTekTyp. HecMoTpst Ha TO uTo pazpabort-
Ky 6e3 Tpy/a MOHMMAIOT MOHOJIMTHYIO apXUTEKTYPY, pa3padoTKa
MacIITaOMPyeMbIX aPXUTEKTYP € BBICOKO IIPOU3BOIUTENHEHOCTHIO
JIOCTATOYHO 3aTPY/IHUTEIbHA, B OCHOBHOM M3-32 MPUCYTIEH TAaKIM
APXUTEKTYPaM CBSI3aHHOCTH.
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Haonexcawas cesizannocmo

MoHoJIMTHasE apXUTEKTYpa ¢ HeOOJIbIION BHYTPEHHEH CTPYKTYPOii
BHE IIPOCTBIX KJIACCOB IIPOABIISACT CBA3aHHOCTD IIOYTH TaK e ILI0XO0,
KaK U apXUTeKTypa TUia OOJIBIION KOMOK Tpsidu. Takum 00paszoM,
M3MEHEHUsI B YaCTH KOJ[a MOTYT UMETh HETIPEeIBU/IEHHbIE TTOO0YHBIE
9 dEKTHI, MPOSBIAIONNECS HHOTA B OTIAJEHHBIX 4acTAX Oasbl
KOJIa.

HecMmoTpst Ha TO 4TO CIIOCOOHOCTH IBOJIOIIMOHUPOBATH Y ITON apXUTEK-
TYPBI COOTBETCTBYET YMEPEHHON BEPCUU apXUTEKTYPBI OOJIBIION KOMOK
IpsI3U, ONMCAHHON Ha c. 93, Takast apXUTEKTypa MOKET J0CTATOYHO ITPO-
CTO YXYIIUATHCS, TOCKOJIbKY Y Hee €CTb TOJbKO HECKOJIBKO CTPYKTYPHBIX
OrpaHWYEeHU, YTOOBI TPEOTBPATUTD ITO.

Cnoucrasi apxuTtekTypa

HekoTopbie MOHOTUTHBIE APXUTEKTYPBI UCIIOJIB3YIOT /I CO3/TaHUS CJIOU-
CTOM apXUTEKTYPBI O0JIee CTPYKTYPUPOBAHHBIN METOJI, OJIMH 13 BAPUAHTOB
KOTOPOTO IIPe/ICTaB/IeH Ha pUc. 4.5.

Mpencrasnenve | KomnoHeHt KomnoHeHT KomnoHeHT

lpeametHas
pea KomnoneHt KomnoHeHT KomnoHeHT
obnactb
CoxpaHeHue

KomnoHeHT KomnoHeHT KomnoHeHT
JIaHHbIX

ba3a faHHbIx . ' . .

Puc. 4.5. TnuyHasa cnouctasi MOHOMIMTHAs apxuUTeKkTypa
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Ha puic. 4.5 Kaxplit cyioil nmpeacTapisieT coO0l OnpeieIeHHbIe TeXHIYe-
CKHe BO3MOKHOCTH, TIO3BOJISTIONTHE Pa3paboTInKaM JIETKO MEHSITh (hyHK-
[MOHAJIBHOCTDb apXUTEKTYypbl. OCHOBHBIM KPUTEPHUEM IIPOEKTHPOBAHNS
CJIOUCTON apXUTEKTYPHI SBJISETCS pas/esieHue Pa3IMyHbIX TEXHUYECKUX
BO3MOXKHOCTEI 110 CJIOSIM, KasK/IbII U3 KOTOPBIX HeceT Ollpe/leJIeHHYIO OT-
BeTCTBEHHOCTb. OCHOBHOE NPENMYIIECTBO 3TOI apXUTEKTYPbl COCTOUT
B U305 v pasoenenuu gynxyuil. Kaxapiii ol M30JUPOBAH OT OCTAb-
HBIX, IOCTYII K KOTOPBIM OCYIIECTBJISETCS Yepe3 XOPOLIO Ollpe/iesIeHHbII
nnrepdeiic. ITo JaeT BO3MOKHOCTb MCII0JIb30BAaTh U3MEHEHUsI BHYTpU
CJI0s1, He 3aTparuBas OCTATBHBIX CJIOEB U TPYIIITAPYST CXOIHBIN KO/l BMECTe,
OCTABJISISI TPOCTPAHCTBO, HEOOXOIMMOE JIJIST CIIETTNATM3AIIU I U PA3/IETEHIUST
cJi0eB ApyT ot apyra. Harpumep, ciioit xpanenust faHHbIX 00bIaHO hOpMU-
pyeT Bce ieTajiu TOTo, KaK XPaHsATCS JaHHbIe, 1aBasi BO3MOKHOCTD IPYTUM
CJI0SIM UTHOPUPOBATD 9TU JIeTAJIN.

Bo Bcex caydassx MOHOJIUTHON apXUTEKTYPbl KBAHTOM SIBJISIETCS TIPHU-
JIOJKEHME, BKJIIOYalollee 3aBUCUMble KOMIIOHEHTDI, TaKUe KaK CepBephI
6a3 MaHHBIX. JBOJIOIHUS CUCTEM C KBaHTaMU OOJIBIIIOTO pa3Mepa 3a-
TPYAHUTEIbHA.

HHerMeHmele USMEHEHUS

PazpaboTurku MOTYT 6€3 Tpy/ia BHOCUTH U3MEHEHVsI, 0COOEHHO eCJIN
3TU U3MEHEHUS OTPAHNYMBAIOTCS CYTIECTBYIOMUMHU c10siMU. Mex-
CJIOIHbBIE U3MEHEHMSI MOTYT ITPUBECTH K TIPOOIEMAaM KOOPANHAIIHH,
0COGEHHO €CJIN YYACTHIUKU KOMAH/IbI OTPAKAIOT CJIOM APXUTEKTY PbI
(cM. 3akon Konses Ha c. 33). Hanipumep, komaH1a MOKeT TiepeiaTh
ouH (hpelMBOPK XpaHEHUs TAHHBIX ¢ HEOOJBIIMME MOBPEXK/IE-
HUSIMU JIPYTUM KOMaH/IaM, IOTOMY 4TO OHM MOTYT BBITIOJTHUTD 3TY
paboTy MOMIMO XOPOIIIO OTIpeiesieHHoTo nHTepdeiica. C apyroii cto-
POHBI, €CJIM B IIPEAMETHON 06J1aCTH HEOOXOANMO YTO-TO U3MEHUTH,
HaIpuMep OTTPY3KY 3aKa3unKy, 3TO U3MEHEHNEe MOXKeT MOBJIUSTH Ha
BCE CJIOH, YTO TPeOyeT KOOP/IMHATIHH.

andt?]lﬂeﬂ/loe UMeHeHue ¢ ¢yﬂmgu}mu npuzoauocmu

Oxazasioch, 4To pa3paboTINKaM Jierde cO3aBath (DY HKITUH IIPUTOHO-
ctu B 60JIee CTPYKTYPUPOBAHHOI BEPCUU MOHOJIUTHOM apXUTEKTY DB,



SDBOSIOUMSI aPXMUTEKTYPHBIX CTUNEN 99

[IOTOMY YTO TaKast CTPYKTypa apXUTeKTypbI GoJiee oueBuita. Pasie-
Jenne (GYHKINN MeXKITy CITOSIMU TaKKe TTO3BOJISIET padpaboTankam
HCITOJIH30BATh OOJIbINEe YHCIIO HAXOSIIUXCS B U30JISIIIUH YacTel,
uto obJieryaer cosanve HyHKIUE TIPUTOTHOCTH.

Hdaﬂeﬁf{,‘dwaﬂ C8A3AHHOCNb

O1HO U3 IOCTOMHCTB MOHOJTUTHON apXUTEKTYPBI COCTOUT B JIETKO-
CTU ee MOHUMaHUsI. Pa3zpaboTYMKK, TIOHSBIINE TaKUEe KOHIIEIIIHH,
KaK IaTTePHbBI ITPOEKTA, MOT'YT JIETKO IPUMEHUTD 3T 3HAHUS K CJIO-
HCTBIM apXUTEKTypaM. Bosbiiast yacTb JOCTYITHOCTY TIOHUMAHMS
OIpe/IesISIeTCsT yIOOHBIM JIOCTYIIOM KO BCeM YacTsiM Koga. CrroucTast
APXUTEKTYpa 1103BOJIIET JIETKO 3BOJIIOIIMOHUPOBATD TEXHUUYECKUM
YacTIM apXUTEKTYPbl, 33/laBaeMbIM cosiMu. Harpumep, Xoporio
CIPOEKTUPOBaHHAs (U PeaIn30BaHHast) CJIOUCTAs apXUTEKTypa 00-
Jieryaet rnepezady 6a3 gaHHbIX, OU3HEC-TTPABUIT WJIHU JII000I Py TOii
obsracTi ¢ MUHUMAJIbHBIMU TTO60YHBIME 3 (HeKTaMu.

MOHOIMTHBIE aPXUTEKTYPBI OOBIYHO 00/1a1aI0T BHICOKOI CBSIBaHHOCTHIO,
KaK YMBIIJIEHHOM, TaK W HenpeaHaMepernHoil. Ecim paspaborunku wc-
MOJTB3YIOT CJIOUCTYIO aPXUTEKTYPY /IS pas/iesieHus (hyHKIni (HarpuMep,
HCTIO/Th3Y ST CIOU XpaHEHWS TaHHBIX JIJI YIIPOIIEHUS JOCTYTA K TAHHBIM ),
TO CJIO OOBIYHO MTPOSIBJISIET BHICOKYIO BHYTPEHHIOIO M HU3KYIO BHEITHIOO
CBSI3AHHOCTb. B mpezieiax Kaskaoro ciost 000l KOMIIOHEHT B3auMOJIei-
CTBYET TIPU JAOCTUKEHWN OJTHOU I€JIU, TI0O3TOMY OHHU CTPEMSITCS K BBICO-
KO¥1 CBSI3aHHOCTH. B IIPOTHBOTIOIOKHOCTH 9TOMY, pa3padOTUYNKN OOBIYHO
ompeesistioT 6oJ1ee TIATeIbHO MPAHMILY Pas/iesia MesKLY CIOSMIE, CO31aBast
HU3KYIO CBSI3aHHOCTD.

Mopay/ibHble MOHOJIUTHbIE aPXUTEKTYPbl

Muorue mpenmyIiiecTBa, Takue Kak M30JAIUs, HE3aBUCUMOCTh, WHKPe-
MeHTHbIe U3MeHEHWSsI, KOTOPbIe MOXKHO JOCTUYb B MOHOJIMTHOW apXu-
TEKType, pa3padOTUYNKN TT03aUMCTBOBAJIM U3 MUKpocepBrcoB. Obpatute
BHUMaHMUE, 4TO HeOOX0AUMas JIJisk 9TOTO ITOArOTOBJIEHHOCTh pa3paboTuu-
KOB JIOJKHA PACITPOCTPAHSITHCS HA TEXHUYECKYIO apXUTEKTYPY, BKIIOYAsT
u ipyrue obsactu, ocobeHHo 6asbl JaHHbIX. COBpeMEHHbBIE HHCTPYMEHTHI
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JIEJTAI0T MOBTOPHOE MCIIOJIBb30BaHUE KOJIa HACTOJIBKO YI00HBIM, YTO pa3-
paboTunKu BemyT 6opbOY, UTOOBI JOCTIHYD HA/JIEKAIIEH CBSI3aHHOCTH B TEX
cpelnax, rjie CBI3aHHOCTD JIeTKO YCTaHOBUTh. DYHKIIUM MPUTOIHOCTH,
aHAJIOTUYHbIE TPUBE/IEHHBIM B ipuMepe 4.1 Ha c. 136, 1a10T BO3MOKHOCTD
paspaboTyrKaM BCTPOUTDH B CBOM KOHBEIEPHI Pa3BEPThIBAHUS GE30MaCHbIE
Y3JIbI, YTOOBI TIO//IEPKUBATH HEM3MEHHBIMU 3aBUCHMOCTH KOMITOHEHTOB
MOHOJIUTHOM apXUTEKTYPHI.

BosbmHeTBO COBpeMEHHBIX SI3BIKOB Ial0T BO3MOKHOCTB CTPOUTD CTPOTHE
IpaBujia BUANMOCTU U coequHeHuil. Ecu paspaboTuiKu apXuTeKTypbl
U IIPOTPAMMHOTO 0OECTIEYeHUST CO3/IaI0T MOLYJIbHYI0 MOHOJUTHYO apXU-
TEKTYPY, IPUMEHSISI 3TH MPABUJIA, Y HUX Oy/IeT B 3HAYMTEILHON CTENeHN
GoJiee TipucnocabMBaeMast apXUTEKTypa, Kak 9To MOKa3aHo Ha puc. 4.6,
T/ie TIpe/icTaBIeHa MOYJIbHAs MOHOJIUTHAST apXUTEKTYPa.

Monb3oBatenbckuii MuTepdeiic

Knacc Knacc Knacc Knacc
Moaysib Mogynb
Knacc Knacc Knacc

Knacc Knacc
Mogynb Mogynb
Knacc Knacc Knacc

Komnonet KBaHT

Puc. 4.6. MoaynbHasi MOHOIMTHAs apXUTEKTYpa UCMONb3YET NIornyeckoe
rpynnupoBaHune GyHKLMOHAIbHOCTY C XOPOLUO OMpPeAesiEHHON U30MsiLmMeit
Mopyneii Apyr OT Apyra
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HHerMeHmele USMEHEHUSA

B apxutexType 3TOrO THIIA MOKHO 6€3 TPy/a BBITOJHSTD WHKPE-
MEHTHbIE M3MEHEHUST, TOTOMY YTO Pa3pabOTUMKU MOTYT TIPUHYIU-
TeJIbHO IIPUMEHATb MOy IbHOCTD. OJHAKO, HECMOTPSI Ha JIOTHYECKOe
paszesenne HYHKINUI B MOJYJISAX, €CJIM KOMIIOHEHTBI COJIepsKaT
MO/LYJI!, MX CJIOKHO Pa3BePTHIBATH IO OT/IEIBHOCTH, TaK KaK pa3Mep
KBaHTa Bce elle GOJIbINoI. B MOy IbHOI MOHOTUTHOI apXUTEKTYPE
CTelleHb Pa3BepThHIBAEMOCTH KOMIIOHEHTOB OIpe/ie/isieT CKOPOCTh
MHKPEMEHTHbIX U3BMEHEeHU.

Ynpasnsiemoe usmenenue ¢ pynkyusmu npueoonocmu

TecTbl, METPUKHU U JIpyTUe MeXaHU3Mbl (DYHKIIMN TPUTOTHOCTH
Jierde MPOeKTUPOBATE U BHEAPSITD B TAKYI0 apXUTEKTYPY O1arogapst
paszieIeHHuI0 KOMIIOHEHTOB, 4TO MO3BOJIIET 00JIerYUTh NMUTALIIIO
U IPyTHE METObI TECTUPOBAHN S, KOTOPbHIE OTTUPAIOTCS Ha U30JISAITHIO
CJIOEB.

Haaﬂeofcaumﬂ C8A3AHHOCNb

Xoponio ciupoeKTUpOBaHHAs MOJYJIbHAs apXUTEKTyPa SABJSIETCS
y/Ia4yHBIM TIPUMEPOM HaJIeskaleil cBsa3aHHoCTH. Kask/plii KoMII0-
HEHT (QYHKIMOHAJIBHO CBA3aH C YETKO Ollpe/le/IeHHbIMUA IPAaHUIIAMUI
MeK/ly HUMH U C HU3KOM CTelleHbI0 CBA3aHHOCTH.

MOHOJIMTHBIE APXUTEKTYPbI, 0COOEHHO CJIOUCThIE APXUTEKTYPBI, SIBJISIOTCSI
IIMPOKO PaCpPOCTPAHEHHBIM BAPUAHTOM, MCIIOJIb3yEMbIM B HAuaIbHOM
CTany MPOEKTA, IOTOMY 4TO pa3paboTyuku 0e3 TpyAa MOHUMAIOT UX
crpykrypy. OfHaKO Y MHOTUX MOHOJIUTHBIX aPXUTEKTYP 3aKaHYMBACTCS
CPOK CJIyKObI 1 OHU JIOJIKHBI ObITh 3aMEHEHbBI U3-3a CHUKEHMUS TIPOU3BO-
JIMTEBHOCTH, pasMepa 6a3bl KoJia 1 MHOTHX ApYTuX GakTopos. Tekyiei
11eJIbI0 MUTPAILIME MOHOJUTHON apXUTEKTYPbI ABJISAIOTCS apXUTEKTYPbI
THIIA MUKPOCEPBUCOB, KOTOPBIE CJI0KHEE MOHOJUTHBIX aDXUTEKTYP B OT-
HOIIEHUH MCIOJIb30BAHUSI CEPBUCOB M CTPYKTYPbI XPaHEHUS JaHHBIX,
a TaksKe MPAKTUYECKOTO IIPUMEHEHUs, KOOPAMHAIINY, TPAH3aKIIUI 1 T. II.
Eciin komanza pa3spaboTKK CTOJKHYJIACH ¢ IPoOIeMaMu IIpU pa3paboTKe
IPOCTENIIeil apXUTEKTYPBI, KaK TOI/Ia 3aHUMATLCS PEIIeHreM IIpodaeM
GoJiee CIIOKHON apXUTEKTYPbI?
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Ecau BbI He MoOskeTe TOCTPOUTH MOHOJIMTHYIO apXUTEKTYPY, TO
[0YeMY Bbl CYUTAETE, YUTO MUKPOCEPBUCHI OYYT peleHnemM?

— Catinon bpayn (Simon Brown)

[Tepes Tem Kak MpUCTYTIAaTh K pa3pabOTKe PECTPYKTYPU3AIIUH JOPOTOCTO-
SAIIeN apXUTEKTYPbI, pa3paboTYNKK MOTYT BOCIIOJIB30BATHCS TIPEUMYIILE-
CTBAMHU yJIyUIIEHUS Y3Ke CyleCTBYOIel MOYJIbHOCTH. Ecyii HeT Hu4ero
6oJiee TOAXOAIIETO, HTO TPEBOCXOHAS CTAPTOBAsI TOUKA JJist Oosiee
cepbe3HO Mmoceyionieil CTpyKTypU3alinu.

MukposiaepHas apxXMTeKkTypa

PaccmoTpum s1pyToit momyIsSIpHbINA TUIT aDXUTEKTYPbl — MUKPOS/IEPHON
apxurextypsl (microkernal architecture), kotopas ucnosbsyercs B 6pa-
y3epax U B MHTeTPpUpOBaHHBIX cpemax paspaborku (IDE — integrated
development environment). OHa npejcraBjieHa Ha puc. 4.7.

[Toakniouaemblii [Toakntoyaemblit
KOMMOHEHT KOMMOHEHT
MoakiouaeMblii ﬂnpo Moakiouaemblii

KOMMOHEHT
CUcTeMbl KOMMOHEHT
[oakniouaemblii [opKkntoyaemblii
KOMMOHEHT KOMMOHEHT

Puc. 4.7. MukposigepHas apxvtekTypa

MukposiiepHast apxXuTeKTypa, lIoKazaHHasl Ha puc. 4.7, 3aj1aeT s/iepHyIo
cucteMy ¢ uHTepdencoM MPUKJIATHOTO TTPOrPAMMUPOBAHNS, KOTOPBII
II03BOJISIECT TOJKII0YATh pacuupenud. /1 9Toil apXUTEKTYPbl MOXKHO
HCII0JIb30BATh KBAHT /IBYX Pa3MePOB: O/INH JIJIS SI/IePHOI CUCTEMBI, & BTO-
POl — /ISt TIOJIKJIF0YAEMbIX paciiupenuil. PazpaboTunKu apXuTeKTypbl
0OBIYHO MTPOEKTUPYIOT SIAEPHYIO CHCTEMY C MOHOJUTHOM apXUTEKTY PO,
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co3/1aBast IIPUBSI3KU K XOPOIIO U3BECTHBIM TOYKaM /1 paciiipenuii. [Toz-
KJIIOYaeMbIe MOJLYJTH OOBIYHO TIPOEKTUPYIOTCS KAK ABTOHOMHBIE 1 HE3ABH-
CUMO pa3BepTbIBaeMble. [[0aTOMY 9TOT THIT apXUTEKTYPbI TOJ/1EPKIUBACT
MO3UTHBHbIE, THKPEMEHTHBIE U3MEHEHMsI, a Pa3pabOTUMKU MOTYT ITPOEK-
TUPOBATD JIJIsI TECTUPYEMOCTH 1 00 IerdeHrst (hyHKITHOHUPOBAHUS CUCTE-
Mbl (pyHKIIMK TPUTOAHOCTU. C TOUKHU 3peHUs] TEXHUYECKON CBA3aHHOCTH
pa3pabOTYNKN APXUTEKTYPbI M3 PAKTHYECKUX COOOPAKEHUI CTPEMSITCST
MPOEKTUPOBATH ITU CHCTEMBI C HU3KOW CTENEHDIO CBSIBAHHOCTH, YTO 00-
YCJIOBJIEHO COXPaHeHWeM He3aBUCUMOCTH TO/IKII0YaeMbIX MOALYJIel ApyT
OT Jpyra.

OcunoBHast 11po6JieMa, ¢ KOTOPOH CTAIKUBAIOTCS Pa3pabOTYNKN B MUKPO-
SAIEPHBIX apXUTEKTypaX, CBsI3aHa ¢ KOHTPAKTAMHU, TTPEICTABISIONNMI
oTpeziesieHHYI0 (hOPMY CEMaHTUYECKOU CBI3aHHOCTH. /|1 BbITIOJMHEHNS
0JI€3HON pabOThI BCTParBaeMble MOLYJIHU IOJKHBI TepeiaBaTh nHhopMa-
IIUIO B CUCTEMY SI7IPa, a Takke 13 Hee. [lockobKy BcTpanBaeMbie MOLY TN
He TpeOyoT mpu paboTe KOOPAUHAIIUU JIPYT C APYTOM, pa3paboTInKn
MOTYT COCPE/IOTOYUTH CBOM YCUJIHS Ha NH(MOPMAIIUK U KOHTPOJIE BEPCUIl
saepHoil cucrembl. Hanpumep, OOJIBITMHCTBO BCTPAUBAEMbIX MOYJIEH
Opaysepa B3anMOJIEHCTBYIOT TOJILKO € Opay3epoM, a He ¢ IPYTUMHU BCTpa-
MBAaEeMbIMU MOJLYJISIMHU.

Bouee cioxubie MUKpOsiiepHbie crcteMbl, Takne Kak Eclipse Java IDE
(http://www.eclipse.org/), 1OJIKHBI 00€CIIeYrBATD MOAEPKKY CBSI3U BHYTPH
BCTpanBaeMbIx MojyJieil. Sapo Eclipse He obecrieunBaeT momaepKKy Ka-
KOTO-JT00 OTIPE/IEJIEHHOTO SI3bIKA, KPOME B3aUMOJIEHCTBUS C TEKCTOBBI-
mu aiimamu. CiioKHOe TTOBeIeHNe TIPOSBISIETCST YepPe3 BCTpanBaeMble
MOJTyJIH, KOTOpBIE TiepeaioT nHdopMarmio aApyr apyry. Hampumep, kom-
MUJISITOP W OTJIQ[YHK JOJIKHBI KOOPAMHUPOBATH CBOIO PabOTy BO BpeMsi
BBITIOJIHEHUS ceaHca oTJaiku. [lockosbKy BCTpanBaeMble MOJIYJIN He
JIOJKHBI PACCYUTHIBATE MIPHU PadOTe HA [PyTHie BCTPAMBAeMbie MOJLYJIN,
TO CHCTEMa sijIpa JI0JIKHA 06padaThIBaTh CBSI3b, BHITIOTHSIS KOOPANHAIIIIO
KOHTPAKTOB M OOIIMX 3a/1a4, TAKUX KaK yIIPaBJeHIe BePCUSIMU KOMILIEKCa.
HecMoTpst Ha TO 4TO M30JIAIINST YPOBHEH HEOOXOANMA, TaK KaK OHA JleJIaeT
cUCTEeMY MeHee 3aBUCUMOIT OT MPEBIAYIIUX COCTOSTHMIA, ee o0ecriedeHme
gacTo HeBo3MoskHO. Hanipumep, B cirydae Eclipse BeTparBaeMbIM MOZLYJISIM
11t QYHKIIMOHUPOBAHKS YacTO He0OXOMMbI 3aBUCHUMbIE BCTPauBaeMble
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MO/LyJId, CO3/1alollKe JAPYTroil yPOBEHb I1ePeX0/[HON 3aBUCUMOCTH, YIIpaB-
JIIeMOI KBAaHTOM apXUTEKTYPbl BCTPAUBAEMOTO MOJLYJISL.

OO6BIYHO MUKPOsIIEPHAST ADXUTEKTYPA COAEPKUT PEECTP, KOTOPBIN OT-
CJIe’KMBAeT yCTAaHOBJIEHHbBIE MOJIYJIN U MTOJIZIEPKUBAaeMble UMU KOHTPAKTBI.
Cosnanne SBHBIX CBSI3€l MKy BCTPAMBAEMBIMU MO/IYJISIMU TTOBBITIAET
CEMaHTUYECKYIO CBSI3aHHOCTD YACTE CUCTEMBI 1 TEM CAMBIM YBEJINYNBAET
pasMep KBaHTa apXUTEKTYPHI.

HecMoTps Ha MOMYIAPHOCTD MUKPOSIAEPHON aPXUTEKTYPhI M3-32 TAKUX
MHCTPYMEHTOB, Kak IDE, ee MOkHO Takke UCIOIb30BaTh /IS HIMPOKOTO
auanasoHa OusHec-npuiIoKeHuii. Hanpumep, paccMOTPUM CTPaxoBYTO
koMmanuio. CraHgapTHbie OU3HeC-TIPaBUJIa JJIsl PACCMOTPEHMS IPETEH-
3uii 06 yOBITKAX CYIIECTBYIOT BO BCEX IOAPA3/IeJeHUAX KOMIIAHUHU, XOTS
Kayk/J10€ COCTOSTHUE MOKET UMeTh 0coObIe paBuia. PazpaboTka 11s 9Toii
CHCTEMbBI MUKPOSIIEPHOI apXUTEKTYPhI II03BOJIAET PazpadoTIMKaAM 10-
6aBJIATH IIPY HEOOXOAUMOCTH OJIEPKKY HOBBIX COCTOSHUI U OOHOBJISATh
HOBeJICHUE OT/IEJBHBIX COCTOSTHUI, HE BJIMSISI IIPU 9TOM Ha OCTaJIbHBIE CO-
cTOsTHMS, Oy1aroiapst UCXOAHON U30JISIINN BCTPAMBAEMbIX MOJLYJIEi.

MukposigepHbie apXuTEeKTyPbl JOCTATOYHO XOPOLIO 00ecHeYynBaioT
(byHKITMOHUPOBAaHUE CHUCTEMBI, €CJIM UCIIOJIb30BAaTh OTPaHNYeHHbIE BO3-
MOXKHOCTH, TIPEJIOCTABJISIEMbIE TTOJKI0YaeMbIMU MOy igMu. CucTeMbl
C TIOJTHOCTBIO M30JTMPOBAHHBIMHU MOKIIOYaEMBIMU MOJLYJISIMU 00JIEr4aroT
9BOJIIOIMIO apXUTEKTYPhI OJ1arogapsi OTCYTCTBHUIO CBSI3€H MEXKIY MO/
KJII0OYaeMBbIMU MOJYJIAMU; IMOJAKJAI0YAEMbIe MOIYJIH, KOTOPbIE JOJIKHDI
B3aMMO/IEICTBOBATH, MTOBBIIIAIOT CBA3AaHHOCTH WM TEM CAMbIM 3aTPYIHSI-
10T 3BOJTIIOITMOHUPOBAHNE aPXUTEKTYPHI. Ec/in MPpoeKTUpyeTCs: cucremMa
C B3aUMOJICHCTBYIONIMMU BCTPAMBAEMBIMU MOJIYJIAMU, TOTTOJTHUTEIHHO
noTpedyIoTest GYHKIIMK TIPUTOIHOCTH JIJIsT 3aIIUThI TOYEK WHTErPAIIIH,
MoJleTUpyeMble 110 KOHTPaKTaM, YCTaHOBJEHHBIM JIJIS MT0JIb30BaTeei
(https://martinfowler.com/articles/consumerDrivenContracts.html).

Cucrema siipa ¢ MUKPOSIZIEPHON apXUTEKTYPON 0OBIYHO KpYITHEE, HO
yCTOIYMBee, TaK Kak GOJIBITMHCTBO U3MEHEHHIT B 9TON apXUTEKTYPE I0JIK-
HO BO3HUKATH B MOJIKJIIOYAEMbBIX MOJIYJISIX (MHAUYE Pa3padOTUNK HE CMOKET
paszieiuTh MpUIoxkeHne Ha yactu). [losTomMy mocrernenHble U3MEHEHUS
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BBITIOJIHSIOTCS HETIOCPE/ICTBEHHO: KOHBeliep pa3BepPThIBAaHUS 3alTyCKaeT
M3MeHEeHWe B OKII0YaeMbIX MOYJISIX 71T TPOBEPKU U3MEHEHUT.

ApPXUTEKTOPBI TPAAUIIMOHHO HE BKIOYAIOT 3aBUCUMOCTH JIAHHBIX JIJIS
MUKPOSIZIEp BHYTPU TeXHUUECKON apXUTEKTYPbI, II09TOMY Pa3paboTYMKU
ITO n agmunucTpaTopsl B/l 10/KHBI HE3aBUCUMO YUUTHIBATDH 9BOJIOIN-
OHHOE Pa3BUTHE aPXUTEKTYPbl. PaccMoTpeHme Kaxka0ro MoIKI0YaeMOoTro
MOJLYJIs KaK OTPaHUYE€HHOTO KOHTEKCTa CIIOCOOCTBYET HBOJIIOIIMOHIPOBA-
HUIO aPXUTEKTYPbI, TAK KAK CHUKAET CBSI3AaHHOCTD C BHEIITHUMU MOJTYJISIMU.
Hanpumep, eciiu Bee OAKIIOYaEMbIe MOLYJIN TIOJIb3YIOTCSE TOM ke 6asoii
JIaHHBIX, YTO U CHCTEMA s1/[Pa, pa3pabOTUYNKK JOJKHbI OBITH 0OECIIOKOEHBI
CBS3BI0 MEKY MOAKJII0YAeMbIMU MOYJISIMA Ha YPOBHE MaHHbIX. Ecamn
KaKJIbI TTOJIKJII0YaeMblil MOJIYJIb ITOJIHOCTbIO HE3aBUCUM, 3Ta CBS3b 110
TAHHBIM HE MOKET BOSHUKHYTb.

C TOYKH 3pEHUsT IBOMIOIUU MUKPOSIPA UMEIOT MHOTO GJIarOTPUSATHBIX
XapaKTEepUCTHK, BKIIOYAI CACAYIOLINE.

HHerM@Hmele USMEHEHUS

IIocme ToTo Kak cucTema A/lpa YKOMIVIEKTOBaHa, ITOBEJEHUE CUCTE-
Mbl OIIPEAEJIAECTCA B OCHOBHOM ITOAKJ/IIOYEHHBIMU MOYJISIMU, d TAKKE
HeOOIBIINMU MO/IYJIAMUW Pa3BEPTbIBaAHWA. Ecnn IIOAKJIIOYECHHDbIE
MOAYJN HE3aBUCHUMbI, CTAHOBUTCS JIETY€ OCYIIECTBJIATD NKPEMEHT-
HO€ USMEHEHHE.

anQGﬂﬂeMoe UsMenenue ¢ qbyﬂmgu;wu npuzoaﬂocmu

B sToit apxuTekType serde co3maBaTh (hYHKITUU TTPUTOTHOCTH, YTO
CBSI3QHO C M30JIAIMEH CUCTeMBI si7pa OT TTO/IKITIOYEHHBIX MOTYJIeH.
Jlist Takoii crcTeMbl Pa3pabOTYMKHU UCIOJIB3YIOT Ba Habopa hyHK-
U TPUTOIHOCTH: 0cHosHble (core) U nodkaouaemvie (plug-ins).
OcHoBHbBIE (DYHKITUHU TIPUTOTHOCTH 00ECTIEYNBAIOT 3AMIUTY OT U3Me-
HEHWI CUCTEMBI SI7IPa, BKIIOYast IIPOOIEMBbI, BOSHUKAIOIITIE TIPH Pa3-
BEPThIBAHUH, TaKKe KaK MaciTabupyeMoctb, OOBIYHO TECTHPOBAHUE
MO/TKJTFOYAEMBIX MOJIyJIEl TIPOBOIUTD JieTde, TO €CTh TECTUPOBAHNE
HOBe/IeHusT 00JIACTH BBITIOJIHSIETCST U30JIMPpOBaHoO. Pazpaborunkam
MOJKET TOTPEOOBATHCS XOPOITIAst IMUTAINS U (DUKTUBHBIN MOLYJTh
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U3 BEPCHU OCHOBHOI CUCTEMBI, 4TOOBI 00JIETYUTH TPOBEPKY IO/
KJIIOYEHHBIX MOJLyJIe.

Haﬁﬂeofmwaﬂ CB8A3AHHOCND

CBg3aHHOCTD XapaKTEPUCTUK B 9TON apXUTEKTYPe MOJHOCTHIO
OIIpe/Ie/ISIeTCs MATTEPHOM MHUKpPOsiipa. PaspaboTka He3aBUCUMBbIX
MOJIKJIF0YAEMbBIX MOJIyJIel o0JierdaeT M3MeHEeHUsI ¢ TOYKU 3PEHUST
CBSI3AaHHOCTH. 3aBUCUMBbIE TTOJKII0YaeMble MOJIYJIN 3aTPYAHSIOT
KoopauHanuio. /[ obeciiedenus HajiexKaneil MHTerpauu 3aBu-
CYMBIX TIOAKJII0YaeMbIX MOIYJIeH PaspabOTYMKHI JOJKHBI UCIIOJIb-
30BaTh (DYHKIIMU TTPUTOHOCTH.

Jluis coxpaHeHys KIIOUeBbIX XapaKTEPUCTUK 9T aPXUTEKTYPbI JOJIKHBI
BKJIIOYATh KOMILIEKCHBIE (DYHKIUK IpUrogHoctu. Harpumep, oTaebHble
IIOAKJII0OYaeMbIC MOI[y]H/I MOFyT BJIUATH Ha MaCH_[Ta6I/IpyeMOCTb CHUCTEMBI.
[ToaTomy pazpaGOTUMKK JOJKHBI IJIAHKPOBATH UCIIOIb30BAHNE KOMILIEK-
Ta IIPOBEPOK UHTErPALIK, KOTOPbIii J0/KEH AeHCTBOBATh KAaK KOMILIEKC-
Hast QYHKIUS IPUTOAHOCTH. B crcTeMe ¢ 3aBUCHMBIMU TIOK/IIOYEHHBIMU
MOZYJISIMU Pa3pabOTYMKU TAKKe JOJIAKHbBI UCIIOJIb30BATh KOMILIEKCHYIO
(OYHKIUIO TIPUTOLHOCTH AJIs1 0OeCIIeYeHUs COBMECTUMOCTH KOHTPAKTa
1 COO0O1IEeHNI.

Co6bITUAHO-OPUEHTUPOBAHHAsA apXUTEKTypa

Cobbrtriino-opuentupoBatHas apxurektypa (EDA — event-driven archi-
tectures) 06BIYHO OOBEMHSIET HECKOIBKO PA3IMYHBIX CHCTEM, UCTIOIB3Y ST
st 3TOTO ovepenb coobiiennit. CylecTByeT 1Ba PacIpoCTPaHEHHBIX
crocoba TIPUMEHEHHST aDXUTEKTYP ATOTO Thiia: atrTepH opokep (broker)
u narrepH nocpednux (mediator)!. B kaskgom maTTepHe MperycMOTPEHBI
pasHble BO3MOXKHOCTU CUCTEMBI $/IPa, TO3TOMY Mbl PACCMOTPUM TaTTEPH
1 TIPEITOCHLITKY 9BOTIOIIMOHUPOBAHUS TIO OT/IETBHOCTH.

Bpokepbl

B ciyuae 6poxkepckotl apxumexmypvt ee KOMIIOHEHTBI COCTOSIT U3 CJIELY-
IOINX 3JIEMEHTOB.

U https://ru.wikipedia.org/wiki/ITocpenank_(11abaoH_IPOEKTHPOBAHIIS )
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Ouepeds coobuenuil

Ouepe/b COOOIIEHNI Pea3yeTcs: ¢ MOMOIIBIO MMPOKOTO Pa3HO-
oOpasust MeTo/10B, Takux Kak JMS (Java Message Service).

Hnuyuupyrowee cobvimue
I10 cobbITHE 3aITycKaeT GU3HEC-TIPOIECC.
Buympunpoueccopmnwvie cobvimust

CobbITHSI, TPOXOISIIIE MEXKIY TPOIIECCOPAME COOBITHIA, [I7IsT BbI-
HoJiHeHust GU3Hec-Tporecca.

IIpoueccopol cobvimuil

AKTHUBHBIE KOMIIOHEHTBI aDXUTEKTYPBI, KOTOPbIE BBITIOJHAIOT (haK-
THYECKY10 00paboTKy GU3HEC-TIPOIECCOB.

Ecsm paboTy AByX IPOIeccoOpoB HEOOXOAUMO KOOPAUHUPOBATD, OHU TIPO-
IYCKAIOT COOOIIEHST Y€PE3 OUePeb.

TunuuHblil pabOYU MOTOK APXUTEKTYPHI HA OCHOBE COOBITHII TTPUBE-
JleH Ha puc. 4.8, Ha KOTOPOM KJIMEHT CTPaXOBOM KOMITAHUU MEHSIET CBOM
ajzpec.

Kak BugHo Ha puc. 4.8, nHUTIIMUpYTOTee COOBITHE TPUBOIUTCS B IBU-
JKeHre KJIUeHTOM. [[epBbIM MPOIECCOM 3aMHTEPECOBAHHOTO COOBITHUS
SIBJISIETCST TIPOTIECC KIIMEHTA, KOTOPBIN OOHOBJISIET BHYTPEHHIOIO 3AIHChH
azpeca. [Tocse 3aBepiieHust ITOTO TPOIECCA OTIIPABIISIETCST COOOIIEH e
10 ajzipecy ouepenn coobuiennii 06 namenenusx. Ob6a mpoiecca, Mena
U TIPETEH3WH, OTBEYAIOT Ha 9TO COOBITHE, OOHOBJISISI COOTBETCTBYIOIIIE
xapakrepuctuku. QOOpaTuTe BHUMAHUE, YTO M3-32 YCIYT, HEOOXOAMMBIX
JULA KOOpAUHAIUY, 9TU Ollepalliy MOTYT BO3HUKATh OAHOBPEMEHHO, YTO
ABJISIETCST KJIIOYEBBIM IIPEUMYIIeCTBOM 3TOH apxuTekTypsl. Ilocie 3a-
BEPIIEHMS KaK[0T0 IIpollecca oTIpasJsieTcs: cooduierue Notification
B COOTBETCTBYIOIIYIO OYepE/Ib.

ApXuTeKTypa ¢ maTTepHoOM Opokep 00JagaeT HEKOTOPBHIME TIPENMYIIe-
cTBaMM TIpU pa3paboTKe HaJleKHbIX aCHHXPOHHBIX crcteM. Hampumep,
KOOpAUHAIUs 1 00paboTKa OMNOOK SIBJISIIOTCS CJOKHBIMU TIPOIIECCAMU
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CoobujeHue
Knuent
3anyckaet
B o 1 Cust lpoyeccap
bl 3anycKaeTe pouecc Customer f - i
WHuyuupyrowee cobbimue
/13meHeHve Cobbimue
ajpeca 8 npoyecce o6pabomku
/13meHeHne
afpec
Llena 3anBnexne

06HOBNEHNE,
3asBreHNs

[lepepacuer
LieHbl

(06HOBNEHME
3asB/eHIA

Hacrpolika

YBegomnexns

Puc. 4.8. ACYHXpOHHbIN pabounii NOTOK AJist 3axXBaTa «NPUBOAUMOrO B ABMXKEHUE
KSIMEHTOM» paboyero noToka

13-3a OTCYTCTBUA IEHTPATU30BAHHOTO TTOCpeiHuKa. V3-3a oTcyTCTBUSA
CBSI3€il MEJKLY YaCTSIMU apXUTEKTYPbI pa3paboTUNKHU 0JKHBI BOCCTAHAB-
JIUBaTh QYHKIIMOHAIBHYIO CBSI3AaHHOCTh 0OPabOTKU OM3HEC-TTPOIECCOB
B 9TOI apxuTekType. [ToaToMy 3aTpyHEHBI TaKK€e TTPOIECCHI, KaK TPaH3-
aKI[IH.

HecmoTpst Ha Tpo0IeMbI ¢ peasin3aiueil 9Tu apXUTEKTYPbl YPE3BbIYAHO
9BOJIOIMOHUPYIOTIHE. Pa3paboTanku MOTYT 100OABJISITH HOBBIE TIPOTIECCHI
B CHICTEMY C ITOMOIIBIO 106aBJIeHU T HOBBIX 00pabOTYNKOB COOBITHIA B CY-
IECTBYIOIIHE OUY€PE/H COOBITHIA, He BIIMSISI HA CYIECTBYIOMINE MTPOIIECCHL.
JlomycTum, 4To CTpaxoBasi KOMITaHUs X0Tesa Obl 100aBUTh CHCTEMY KOH-
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TPOJISI KO BceM OOHOBJICHUSIM TIPpeTeH3uil. Pa3paboTuiku MOTYT 106ABUTDH
06pabOTINK COOBITHI ayINTA B OU€PEb TIPETEH3NT, He OKA3bIBAsT BJISTHIISI
Ha CYIIECTBYIONUI pabounii TIOTOK.

HHerM@Hﬂ’lHOB USMEHEHUE

[TaTTepH apXuUTEKTYPBI OpOKep TOMyCKaeT MHKPEMEHTHbIE H3MeHe-
HUSI B MHOTOYHCJIEHHBIX (hopmax. PazpaboTumkn 0OBIYHO MPOEK-
TUPYIOT CEPBUCHI C HU3KOI CBA3aHHOCTBIO, 00JIeTUast He3aBUCUMOE
pasBepThIBaHUE. YMEHBIIIEHNE CBSI3aHHOCTH CUCTEMBI, B CBOIO Ove-
pellb, TTO3BOJISIET Pa3paboTYNKaM BHOCUTH B apXUTEKTYPY Hepas-
pymiaonue udmMeHeHus. PazpaboTka KOHBEEPOB pa3BePThIBAHUSI
JUUIST ADXUTEKTYPBI C TIATTEPHOM OPOKep MOKET 0Ka3aThCst pobJie-
MaTUYHOH 13-32 TOTO, YTO CBSI3b B APXUTEKTYPe aCHHXPOHHAS, 1 9TO
3aMETHO OCJIOJKHSIET TeCTUPOBAHME.

Ynpasnsemoe usmenenue ¢ pynkyusmu npuzoonocmu

Artomapubie GyHKIINN TPUTOTHOCTH Pa3pabOTIMKAM JIeTde TTHCATh
B 9TOM apXUTEKTyPe U3-3a MPOCTOThI 00paboTku cobbrThil. OHaAKO
B 9TOI apXUTEKTYPe HEOOXOINMO TAKKe UCTIOIH30BATH KOMILIEKC-
HbIe (DYHKIIMK IIPUTOTHOCTHU. BoJbIast yacThb poIieccoB Beell cucre-
MBI OTHOCHUTCS K CBSI3U MEKY OT/I€TbHBIMU CEPBUCAMU, OCJTOKHSIS
TECTUPOBAHMUE CJIOKHBIX PaOOYNX OTOKOB. PaccMoTpuM 1ipe/icras-
JIEHHBIN Ha puc. 4.8 pabounii moTok. PazpaboTuynKu MOTYT JIETKO
[IPOBEPUTH OTEIbHBIE YACTH PabOYETo TIOTOKA, UCIIOJIb3Ys1 GJI0UHYIO
IPOBEPKY 06pabOTKM COOBITHIA, HO ITPOBEPKA BCEX IMPOIECCOB 3HAYN-
TesIbHO GoJiee ripobsiemarnyHast. CyIiecTByeT MHOKECTBO CIIOCOOO0B
CHUZKEHUS TPOOIEMaTHYHOCTH B TAKUX apxXxuTekTypax. Hampumep,
koppessiiuus IDS, npu koTopoii 3anpoc nmoMeveH uaeHTUdUKA-
TOPOM, TTOMOTAeT OTCIEKMUBATH MPOIIECCHI, TPOTEKAIOIINE MEKITY
Pa3IMYHBIMK CEPBUCAMU. AHAJIOTHYHBIM 00Pa30M, UCKYCCTBEHHBIE
TPaH3aKIIUU MO3BOJISAIOT Pa3pabOTINKAM IIPOBEPSITH KOOPIMHAITUIO
JIOTUKY, (DAKTUYECKN HE BBIYUINAS KO/I.

Hdaﬂeﬂcduédﬂ C8A3AHHOCNb

ApxuTekTypa ¢ marTepHoM Opokep obasaeT HU3KOH CTENeHbIO
CBSI3aHHOCTH, MTOBBIIIAst CIIOCOOHOCTD IBOJIIOIIMOHHBIX U3MEHEHH.
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Hanpumep, 4to6bl 106aBUTH B 3Ty apXUTEKTYPy HOBBII TPOILECC,
B CYIIIECTBYIOIIIE KOHEYHBIE TOUKH 00ABIISIIOT 00PabOTINKHI COOBI-
THIA, He BJIVSIS TIPU 9TOM Ha CYIIECTBYIONIE 06paboTINKN COOBITHIA.
CBSI3aHHOCTD B 3TOI apXUTEKTYpe CYIIECTBYET MEXKIY CepBUCAMU
M KOHTPAKTaMU COOOIEHNH, KOTOPbIe OHU TIOIEP;KUBAIOT, TTPE/I-
craBJisist 000l HeKOTOPYIo GopMy (YHKIIMOHAIBLHOTO CIETJIEHHUSI.
OyHKIMY TPUTOAHOCTH, TOJIb3YIOIIUECS METO/IOM, AHAJIOTUYHBIM
KOHTPAKTaM TIOTPeOUTE TSI, TOMOTAOT YIIPABJISITh TOYKAMU HHTETPa-
1K 1 u3beraTh HapyIIEHUH CBSI3Eil.

B GusHec-miporieccax, KOTOpbIe MO3BOJISIOT UCTIOJIb30BATh apXUTEKTYPhI
¢ matTepHoM 6poxep, 06paboTka coObITHIT 0OBIYHO BhINOJIHSIETCS 6e3
3allOMUHAHKUSA COCTOAHUN 1 63 CBA3M, a ¢ MOMOIIbIO COOCTBEHHBIX JaH-
HBIX, YTO 00JIErYaeT 9BOJIIONNIO Garogapst MaJIOYUCIEHHBIM TIPoGIeMaM
C BHEITHUMU CBSI3SIMH, aHAJIOTHYHBIM T€M, KOTOPbIE BOSHUKAIOT ¢ Hazamu
JTAHHBIX (CM. TJIaBY D).

MocpeaHnkn

JIpyrum pacipocTpaHeHHbIM ITATTEPHOM apXUTEKTYPbI Ha OCHOBE COOBITUI
SIBJISIETCST NOCPEOHUK, B KOTOPOM TIOSIBJISIETCST [IOTIOJTHUTETHHBIN KOMITO-
HEHT: KOHIIEHTPATOP, BBICTYHANUN B poau KoopauHatopa (puc. 4.9).

[TocpeaHuKk ympaBjsgeT HHAIUUPYEMBIM KIUEHTOM cOOBITHEM (CM.
puc. 4.9) u uMeeT MOTOK GU3HEC-TIPOIIECCOB, KOTOPBINA OMPEIEISETCSI:
U3MEeHEHUEM ajpeca, [epecyeToM ouepean, OOHOBJIEHUEM IIPETeH3MHii,
yperyaupoBaHueM TPeTeH3n 1 rapanTueil ysegomaenuii. [locpeqank
HalpaBJisieT cOOOIIeHNsI B OUepelb, KOTopas 3alyckaeT o0paboTKy co-
OTBETCTBYIOIIUX TIpoIiieccoB. HecMOTpst Ha TO 4TO MeAMATOP YIIPaBJISIET
KOOpAMHaIuel, aTa apxurektypa Bee eie EDA (ocHoBaHa Ha cOOBITHSX),
4TO TO3BOJISIET GOJIBIIYIO0 YacTh 06PabOTKM BBITIOJIHATH OJJHOBPEMEHHO.
Hanpumep, nporecch mepepacueTa odepean U 00HOBJIEHKEe TIPeTeH3 il
BBITIOTHATOTCS TTapasuiesbHo. [Tocsie 3aBepiienns Becex 3a1aHui TTOCPETHUK
reHepupyeT COOOIIEHUE C TEThI0 YBEOMIIEHUST CTPAXOBOM OYepeIH st
CO3JIaHMs OJIMHOYHOIO coobIIeHus: o coctossnuu. Jliobas o6paboTka co-
OBITHST, KOTOPOI HEOOXO/IMMA CBSI3b C IPYTHM TPOIIECCOM, OCYIIIECTBIISIETCST
gyepe3 rmocpeaHnka. B obiem ciaydae 06pabOTKK COOBITHI B 9TOM THIIE
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MocpeaHuK KNMeHTa
Bbl 3anyckaete > PeR
[Tomox 6u3Hec-onepayudi
WHuyuupyrouee cobbimue >
" Mepecy.| | 06HoBA. Peryn. lapaHT.
anpec LieHbl 3aBI. 3aBI. yBeAoMI,

e anen

Knent Llena 3anBnexna Perynuposatme YBenomnenue

Puc. 4.9. Pabounii NOTOK, «NPUBOAUMBIN B ABUXKEHUE KIIMEHTOM» B apXUTEKType
C NaTTepHOM MnocpeaHuKa

APXUTEKTYPBI HE TPUBOJIST K BBI3OBY JIPYT JIPYTa, TIOTOMY UTO NOCPEOHUK
orpeziesisieT 00X0/I TIPSIMOIL CBSI3U JIIsT BayKHON nH(bOpMannu pabouero
noroka. O6paTTe BHUMaHKe, YTO BEPTUKAIbHbIE YEPTOUKM Ha puc. 4.9
YKa3bIBAIOT OJTHOBPEMEHHOE BBLIIIOJIHEHNE U KOOP/NHAINIO 3aIIPOCOB
1 OTBETOB CEPBUCA.

Bo3MoxHOCTD KOOPMHAIINY TPAH3AKITAI SBJISETCSI OCHOBHBIM TIPENMY-
IECTBOM apXUTEKTYPbI C MATTEPHOM nocpednuk. IlocpelHuK MOKET HC-
KJIIOUUTH OIIUOKK BO BpeMst 00pabOTKY 1 CO3/aTh eAMHUIHOE COOOIIEHIEe
o ctaryce. B ciiyyae apxuTeKTyphl ¢ ATTEPHOM OPOKep dTOT THIT KOOP-
JMHAIMY OoJiee 3aTPYAHUTENbHBINA. [[J1s1 TOTO 4TOOBI CO3/1aTh €AMHUIHOE
coobleHne, HalpUMep yBeIOMJIEHUsT, KOOPAUHAIM Oy/IeT UCII0Ib30BaHa
pu 06paboTKe COOOIIEHISI-YBEIOMIEHUS ¢ TIOMOIIBIO OYepeIn coO0IIe-
HWI, 4TO TTO3BOJIUT CIIPaBUTBHCS ¢ 3TOH arperamnueii. HecMoTps Ha TO 4TO
ACUHXPOHHbBIE ADXUTEKTYPbI CO3/AAI0T IIPOOJIEMbI, CBA3aHHbBIE ¢ KOOP/IMHA-
el 1 TpoIieccaMy TPAH3aKIINH, OHU YaCTO TPe/IaraloT MPEBOCXOTHYIO
BO3MOKHOCTH BBITIOJIHEHUST OJ{HOBPEMEHHBIX OIEPAIHIA.
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HHermeHmﬂoe U3mMeHenue

AHAIOTMYHO aPXUTEKTYPE € TATTEPHOM OPOKep, CEPBHCHI B TIATTEPHE
nocpednux 00bIYHO HeGOJIbINNE U He3aBUCHMBbIe, TakuM 00pasoM,
9Ta APXUTEKTYPa UCIIOJIB3YET MHOTO IPEUMYIIECTB BepCur GPOKepa.

Ynpasnsiemoe usmenenue ¢ pynkyusmu npueoonocmu

PaspaboTunku 06HAPYKUJIH, YTO, OKa3bIBAETCsI, JIETY€ CTPOUTD
(YHKIMU IPUTOAHOCTH APXUTEKTYPhI IJIsI TATTEPHA NOCPEOHUK, TEM
narrepta 6pokep. [IpoBepku 06pabOTOK OTHETBHBIX COOBITUI TIPH
9TOM He OTJINYATCS 3aMETHBIM 00pa3oM OT narrepHa 6poxep. OHaKO
KOMILIEKCHBIE (DYHKIMU TIPUTOHOCTH CTPOUTBD JIETde, IIOTOMY 4TO
pa3pabOTUUKN MOTYT PACCYMTHIBATH HA MOCPEIHIKA B YITPABJIEHUH
KoopauHanueit. Hanpumep, B paboueM 110TOKe YBEIOMJICHUS Pa3-
pabOTYMK MOJKET HAIMCATh MPOLEAYPY MPOBEPKU U Ge3 Tpyaa co-
00U TD, OBLI JIK BECH TIPOIIECC YCIIETTHBIM, TOTOMY YTO TIOCPEIHUK
KOOPAUHUPYET €T0.

Haaﬂeﬁf“lwdﬂ C8A3AHHOCNb

HecmoTpst Ha TO UTO MHOTHE CIIeHAPWH TTPOBEPOK JieTde TTPOBOIUTH
C NOCPEOHUKOM, TIDU DTOM YBEJIMUNBAETCS CBSI3AHHOCTD, 3aTPY THSSI
9BOJTIOIIMOHUPOBaHE. [I0cpeOHuK CONEPKUT BaXKHYIO 00IaCTh JI0O-
TMKH, TOBBIIIAIOILYI0 Pa3Mep apXUTEeKTYPHOTO KBaHTa, YTO, B CBOIO
OYepe/ib, CBSA3BIBAET CEPBUCHI APYT ¢ ApyroM. Kormaa pazpaborunk
BHOCHUT TO WJIN NHOE U3MEHEHUE B 3TON apXUTEKType, IpyTue pas-
pabOTYNKU JOJKHBI YYUTBIBATH TOOOYHDIE d(DGMEKTHI [TIsT APYTUX
CepBUCOB pabovero MoTOKa, YBEJNYNBast CBSI3AHHOCTD.

C TOYKH 3peHIst HBOJIOIIMOHUPOBAHUS aPXUTEKTYPa [TATTePHA OPOKep UMeeT
OUYEBU/IHBIE TTPEUMYIIIECTBA, TOTOMY YTO B HEll HU3Kasl CTelleHb CBSI3aHHO-
cru. B marrepre nocpednux nporierypa KOOpANHAIINH IEWCTBYET KaK TOUKa
CBsI31, 00beINHSIS Bee 3a/IefICTBOBAHHbBIE CePBUCHI BMecTe. B cirydae Tomosio-
TUH OPOKepa ero XapaKTePUCTUKU MOTYT 9BOJIOIIMOHIPOBATH B PE3yJIbTaTe
n00aBJIEHIST HOBBIX TIPOIECCOB K CYIIECTBYIOINIEH ouepe/ it COOOIIEHMI,
He B HA OCTAJIbHbBIE (32 UCKIIOUEHUEM CJIyJaeB TEPerpy3Ku ouepen
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TpadUKOM, YTO MOKET OBITH Pa3PEIIEHO PA3IMYHBIMU MATTEPHAMU APXUTEK-
TYPBI U/Wn GYHKIUSAMEU TPUTOAHOCTH ). [locKoIbKY ToTmoIornu Opokepa
M3HAYATbHO He MCIIOJB3YIOT CBSA3EH MEKIY COCTABIISIIONINMI, 0OECTIEYUTD
9BOJIIOIIMOHUPOBAHNE B 3TOM CJIyyae Jierye.

ITO KJIACCUYECKUIT TIPUMEP apXUTEKTYPHOTO KOMIIPOMUCCA. APXHUTEK-
Typa Ha OCHOBE COOBITHUII C ATTEPHOM OpoKep TIPELOCTaBISIET MHOTO
[IpenMynieCcTB B OTHOIIEHU W 9BOJJIIOINNMOHUPOBAHUA, ACUHXPOHHOCTH,
MacITaGupyeMOCTH U MHOKECTBA PYTHX JKENATETbHBIX XapaKTEPUCTHK.
Onnaxo 3aj1aunt 06IIEro XapaKkTepa, TAaKKe Kak KOOPAUHAIINS TPAH3AKI[HIA,
CTaHOBATCS GoJiee 3aTPYAHUTETbHBIMU.

CepBUC-OPUEHTUPOBAHHbIE apXUTEKTYPbl

Cy1iecTByIOT pa3jinuHbie apXUTEKTYPbl HA 0CHOBe cepBucoB (SOA —
service-oriented architecture), Bk/ouast MHOJKeCTBO THOpUAHBIX. Hike
HIPUBOJISATCS] HEKOTOPbIE PACTIPOCTPAHEHHBIE TATTEPHBI APXUTEKTYP 3TOTO
THUTIA.

ApXuTeKTypa Ha OCHOBE LUMHbI CEPBUCOB NpeanpuaTus

HeckoubKo JieT Haza [ cTasl MomyJisipeH OlpeiesIeHHbIi CIioco6 pazpaboTKu
SOA, ocHoBaHHBII HAa NCIIOIB3YEMbBIX CEPBUCAX M UX KOOPAUHAIINH C TI0-
MOIIIBIO TTUHBI CEPBUCOB; OH MOJIY YT HA3BAHUE WUHbL CEPBUCO8 NPEOnpU -
amusi (ESB — Enterprise Service Bus). I[lIluna cepBucos B ciydae B3au-
MOZIEHCTBHS CJIOKHBIX COOBITUI JIEHCTBYET KaK MOCPEAHMUK U YIIPABJISIET
Pa3INYHBIMU Py THHHBIMU OTIEPATMSIMIU, TAKMMH KaK Iepeiada CoOOIeHn ,
HacTpoiika rpacduka opranusaiu paboThl TTOPA3/IETEHHUS U T. TI.

Hecmotpst Ha To yTo ESB-apXuTeKkTypbl HCIOIB3YIOT TAKKE JKE CTPOUTEIb-
Hbie 6s10ku, kKak EDA, opranusaiiusi ux cepBUCOB Pa3JinyaeTcsi i OCHOBbI-
BaeTCs Ha CTPOTO oTmpesiesieHHoN kiaaccuduraiuu cepsrco. Ctunu ESB
B Pa3JIMYHbBIX OPTaHMU3AIMIX Pa3Hble, HO BCe OHM OCHOBAHbI Ha Pa3/ieJIeHUN
CEPBUCOB UCXO/I U3 BO3MOKHOCTH UX TOBTOPHOI'O UCIIOJIb30BAHUS, ITPUH-
IIUTIOB COBMECTHOTO TIPUMEHEHUs U 00J1acTi Mcnosb3oBanust. [Ipumep
apxutektypbl SOA Tuna ESB npusesnen na puc. 4.10.
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busnec-cepaucol | BS || BS || BS || BS || BS || BS

Llinna nepenaum coobLuyeHmii e * =
v
Xopeorpadus npoueccos
OpkecTpoBKa cepBica
T
Ve Y
v v v
busHec-cepsucobl ES ES ES ES ES ES
v v
lpuknagHble cepaucsl | AS PR IS
CepBiUCoB

Puc. 4.10. TunnuHas knaccudumkaums cepsncos ans apxutektypbl SOA Tuna ESB

Ha puc. 4.10 BusiHO, 9TO KasKIbIi CJION apXUTEKTYPBI UMEET OTpe/ieieH-
Hble 00s13aHHOCTH. BrU3Hec-cepBHUCHI OMPEIESIOT KPYITHOMACIITAOHY 10
(DYHKIMOHAIBHOCTD, IPEACTABJIEMY0 a0CTPAKTHBIMU TOHATHSIME, HHO-
/12 OTIPeiesisieMbIMI OU3HEC-TT0JIb30BATEISIMHU, UCIOJIB3YIONIMMI TaK1e
CTaH/apThl, KaK sI3bIK onucanus ousnec-mpoieccos! (BPEL — Business
Processing Execution Language). ITesib GusHec-cepBUCOB COCTOUT B (DUK-
CHPOBAaHUN Ha aO0CTPAKTHOM YPOBHE TOTO, 4TO JieJIaeT KoMIanust. YToObI
3HATh, YZAJIOCH JIU ONPEJEJIUTh ITU CEPBUCHI HA HaJJeKalleM ypOB-
He abcTpakiuu, crpocute cebst: «VImMeem Jin MBI IEJIO C...» — U OTBETh-
Te YTBEPAMUTEJNbHO 110 KaX0MY M3 cepBUcOB (Harpumep, CreateQuote
nuian ExecuteTrade). XoTs pa3paboTUMK MOT aKTUBHPOBATH CEPBUC
CreateCustomer, 4yTOOBI CO3/1aTh ouepe/ib, TO SBJISETCS HE OCHOBOM Ous-
Heca, a TOJIBKO JIUIITb HEOOXOAMMBIM TIPOMEKY TOUHBIM IITATOM.

A6CTpaKTHI)I€ 6H3H€C-C€pBI/ICI)I AOJIZKHBI BbI3bIBATb KO/ [IJIsA peain3alinn
CBOUX BOSMO)KHOCTGﬁ, KOTOPbIMU ABJIAOTCA CEPBUCHL npeanpuﬂmuﬂ:

U https://ru.wikipedia.org/wiki/BPEL
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orpe/ie/IeHHbIE PeaT3aIuH ITPeIHA3HAYEHBI JIJISI COBMECTHOTO MCITOJIb30-
BaHUSI KOMaH/IaMH Pa3/INYHbIX cepBUCOB. [leh Taknx KoMaH — co3/1aTh
MHTETPAIIIO TOBTOPHO MCIIOJIB3YEMbBIX CEPBUCOB, KOTOPbIE Pa3paboTunK
MOT OBI ¢ TIOMOIIbIO HACTPOIKH «OOBEANHUTD> JIJIs1 (POPMUPOBAHUST Pea-
JIU3AIAI TPeAMETHOH 00macTr. Pa3paboTunku cTPeMSITCS TIOJYIUTh 10-
BTOPHO MCIIOJIb3yeMble 1 CIIPOEKTHPOBATH HOBBIE CEPBUCHI TIPEATIPUSTUS
(4TOOBI OHSATH, MOYEMY ITO YACTO HE TOJYYAETCsT, CM. « AHTHUIIATTEPH:
HeTpaBUJIbHOE TTOBTOPHOE MCII0JIb30BaHue Ko/a» Ha c. 208).

HexkoTopsbie cepBUCHI He HYKAAIOTCS B BBICOKOI CTEIEHU TTOBTOPHOTO
ucrosib3oBanus. Hampumep, oiHa U3 yacTell CHCTEMBI MOKET HY KIAThCST
B T€0JIOKAIINH, HO 3TO He HACTOJIbKO BasKHO, YTOOBI BBIAEISATH [IJIsl 9TOTO
pecypchl B fesiaTh MoJaHOMacIITabHbIi cepBuc. [Ipukiadnvie cepsucot
(application Services), npuBeseHHbIe B HUXKHEI JieBoil yacTu puc. 4.10),
3aHUMAIOTCS 9TUMHM CJIy4asiMu. Bce OHM OorpaHuyeHbl Onpeie e HHbIM
HMPUKJIAHBIM KOHTEKCTOM U He ITpefHa3HaYeHbI [[JIs1 TOBTOPHOTO KCITOJIb-
30BaHMUsI, OTHOCSICH K OITPEIEJIEHHOI KOMaH/Ie.

Hugppacmpyxmypnwvie cepsucwot (infrastructure services) COBMECTHO HC-
MOJIb3YIOTCS CePBUCAMU, OTHOCATIMMHUCS K IPymiiaM MH(GPACTPYKTYPHI
IS yrpaBjaeHus: HeyHKIIMOHAJbHBIMU TPEOOBAHUSAMM, TAKUMK KaK
MOHWTOPUHT, PETUCTPAINs, ayTeHTU(PUKAINA/aBTOPU3AINS 1 T. 1.

Xapakrepuctuku apxutektypsl SOA Bepcun ESB onpenensitores ap-
XUTEKTYPHBIM KOMITOHEHTOM IITHHBI COOOIIEHUH, KOTOPBI OTBEYAET 32
pasJIMYHbIe 33/1aUn:

Iocpednuuecmeo u mapupymusavus

[Iuna coobiieHuii 3HaeT, Kak pPasMeCTUTh U OPraHU30BaTh CBA3b
¢ cepsricamu. OOBIYHO OHA TOAAEPKUBAET peecTp (PUBUIECKUX T10-
JIOKEHUH, TIPOTOKOJIBI U APYTYIO HH(MOPMALINIO, HEOOXOIMMYTO ISk
aKTUBAIIUU CEPBUCOB.

IIpouecc opxecmposku (orchestration) u xopeozpaguu (choreography)

Muna COO6HI€HI/IIL/,I COCTaBJIAET BCE CEPBUCHI IIPEAIIPUATIA BMECTE
" yIIpaBJA€T 3a/la4aMi, TAKUMU KaK ITOPAAOK BbIITOJIHEHUA BbI-
30BOB.
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lopabomxa u npeobpasosaiue 6vi30606

O/HO U3 MPerMyIIecTB OJI0Ka HHTETPAIIME COCTOUT B €r0 CIIO-
cobHOCTU OOCITYKMBATH TIPOTOKOJI U BBITIOJHSITH ONpe/eIeHHbIE
npeobpa3oBaHus Juist puiiokenuii. Hampumep, ServiceA MOXKeT
BecTH ¢B:A3b 110 1potokosy HTTP u Bbi3biBaTh ServiceB, KOTOPBII
ucrosb3yet mpoToko RMI/ITOP. Pa3paboT4nku MOTYT HACTPOUTh
KOHMUTYPANUIO HIMHBI COOOIEHUI HA HEBUAMMOE BBITOJHEHUE
Heo6X0AMMOro peodpasoBaHus BCSIKMIA pas, KOT/a 9T mpeobpa-
30BaHue HeOOXOANMO.

Apxurextypnbiii kBanT SOA tuna ESB orpomen! On cocrout us Beeit cu-
cTeMbl, B 0OJIbIIEN CTeleHN HATOMUHAsE MOHOJIUTHYIO apxuTekTypy. Ho on
HAMHOTO CJIO’KHee, TIOTOMY UTO SIBJISIETCSI PAcIpe/ie/IeHHOM apXUTeKTYPOil.
BeimosiHgaTh eiuHMYHBIE 9BOJIIOIIMOHHBIE N3MeHeHUs B apxutekType SOA
tuna ESB n3-3a cucteMatuky 4pe3BbIYaifHO TPYIHO, TOT/IA KaK TIOMOTITh
MOBTOPHOMY HMCIIOJIb30BAHUIO BPEIUT U3MEHEHUSIM OOIIETO XapaKTepa.
Paccemotpum, Haripumep, KoHIIenuo npeamera CatalogCheckout apxuTek-
Typbl SOA, KoTOpas pactipesiesieHa 1o Bceil TeXHu4IecKoi apxurekrype. /s
M3MEHEHUsT TOJIBKO CatalogCheckout TpebyeTcst KOOPANHAIIMS TEX YacTeil
ApPXUTEKTYPbl, KOTOPbIE HAXO/ATCS B Pa3HBIX KOMAH/aX, YTO IPUBOIUT
K 3HAUUTEJTHHBIM 3aTPYHEHUSIM BBITIOJTHEHWS KOOPAMHAITNH.

Cpasunm CatalogCheckout ¢ orpaHMYeHHBIM KOHTEKCTOM ITPU pasjiesie-
HUU MUKPOCEPBUCOB Ha YacTU. B apXuTeKType MUKPOCEPBUCOB KaXK bl
OTpaHUYEHHBI KOHTEKCT MPECTaBIIsieT OU3HEC-TIPOIecC Wi pabounii
notok. [TosTomy paspaboTyrikam cJieyeT co3aBaTh OrpaHUYEeHHBIN KOH-
TEKCT BOKPYT Uero-To Moxoskero Ha CatalogCheckout. BepositHo, cepBucy
CatalogCheckout moTpeOyIOTCs JOMOJTHUTEIbHbBIE CBEIEHUS O TI0JIh30Ba-
TeJie, HO KayKIbIil OTPAaHIMYEHHBI KOHTEKCT UMeeT COOCTBEHHBIE OOBEKTHI.
Ecau npyrue orpanuyenbie KOHTEKCTHI TaKKe UMEIOT ToHATHe Customer,
pa3paboOTUYNKHU He MBITAIOTCS BBECTU OJIUH, COBMECTHO UCIIOJIb3YEMBIN
KJ1acc Customer, 4TO MOTJIO ObI CTATh IPEANOYTUTETHBIM IIOAXO0I0M B ap-
xurektype SOA Ha ocHOBe coOBITHIL. Ec/in orpaHnYeHHbBIM KOHTEKCTAM
CatalogCheckout 1 ShipOrder HeOGXOAMMO COBMECTHOE UCIIOIb30BAHIE
nH(pOPMAIIUK O CBOUX TIOJB30BATENIX, OHU MOTYT BBITIOJIHUTH 3TO C TIO-
MOIIIbIO0 0OOMeHa COOOIEHMSIMI, a He TIBITasiCh YCTAaHOBUTH €IAMHOE TIPe/l-
CTaBJICHUEC.
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Apxwurexrypa SOA Ha OCHOBE COOBITHI HE TIPOEKTUPOBAIACH [IJIsT 9BOJIIO-
IIUOHUPOBAHMS, TOATOMY HEYIUBUTEIBHO, YTO HI O/[HA 13 9BOJTIOIIMOHHBIX
obJacteil He PosiBUIIA ce0s1 YCIIETTHO.

HHerMeHmHOG usmenenue

HecmoTpst Ha XOpo11o 000CHOBAHHYIO CHCTEMY TEXHHUUYECKUX Cep-
BHCOB, TIO3BOJISIONIYIO TIOBTOPHOE MCIIOJIb30BaHME U pa3feeHne
PECYPCOB, 3Ta CUCTEMA UCTIBITBIBAET OOJIBINIE 3aATPYTHEHNST, BHITIOJ-
Hs1sl HanboJee pacipoCTpaHeHHbIE TUIIbI U3MEHEHUH B IIPEAMETHOI
obmactu. BobumacTBO KOMan apxuTeKTyphl SOA pasieieHsl Tak
JKe, KaK apXUTEKTypa, U TPeOYIOTCS KOJOCCATbHbBIE YCUITHS KOOP-
IVHAIMNY 17151 TPOCThIX n3MeHeHui. ApxutekTypy SOA Ha ocHOBe
COOBITHIA TAKIKE CIIOKHO BBECTH B OKCILTyaTaIUIO. JTa apXUTEKTYpa
COCTOWT M3 MHOKeCTBA (DM3UYECKUX PA3BEPTHIBAEMBIX MOJYJIEH,
YTO 3aTPYAHSIET TIPOIeCC aBTOMATH3aIMU U KoopanHanuu. Hukro
He pricKHeT BoIOpaTh ESB /17151 iIMHAMUYHOCTH U TIPOCTOTBI UCTIOJb-
30BaHUA.

Ynpasnsiemoe usmenenue c pynkyusmu npueoonocmu

B o6uieM ciryuae recTHpoBaHUE apXUTEKTYPhI Ha OCHOBE COOBITHIT
3aTpyaHeHo. Hu oHa u3 yacteil apxuTeKTypbl HE SBJSETCS 3a-
BEPIIEHHON — BCE OHU SBJISIIOTCS YacThio GoJiee KPYIHOTO pabo-
Yero MOToKa U OOBIYHO He MpeJHasHAuYeHbl s H30JUPOBAHHOTO
TectupoBanus. Hanpumep, cepBuc NpeanpusTus MOKET ObITh
npe/iHa3HAYEH JIJIsT TTOBTOPHOTO MCITOJIb30BAaHU, HO TECTUPOBA-
HHUE ero OCHOBHBIX XapaKTePUCTUK MPOOJeMaTHYHO, IOTOMY YTO
OH SIBJISIETCSI TOJIBKO YaCThIO Pa3HOOOpa3HbIX PabOYMX IMOTOKOB.
PaspaboTka aTroMapHBIX QYHKIIUH TTPUTOAHOCTH MPAKTUIECKN
HEBO3MOJKHA, OCTABJISIST OOJIBIIYIO YaCcTh IIPOBEPOK JIJIsSI KPYITHO-
MacITabHBIX KOMILIEKCHBIX (DYHKIWI MPUTOHOCTH, KOTOPbIE
BBITIOJTHSIOT CKBO3HOE TeCTUPOBAHME.

Hdaﬂeﬁf{,‘awdﬂ C8A3AHHOCNb

C TOYKM 3peHusT BO3MOKHOCTH JIJIS TIPEIITPUATHS TIOBTOPHOTO HC-
MI0JTb30BAHNST UMEET CMbIC/T HEOOBITHAST CHCTEMA OPTaHU3AI[IH APXH-
TeKTYpbL. Ecsii pa3paboT4nKu CMOTYT yXBATHTh CYITHOCTD TOBTOP-
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HOTO MCIOJIb30BAHMSI [T KaKI0TO PabOYero moToKa, OHM, B KOHIIE
KOHIIOB, OTUIIIYT BCe 0OCOGEHHOCTH TTOBE/IEHNsT KOMITAHUY Pa3 1 Ha-
BCeT/1a, a pa3paboTKa Oy/Iy1iero mpuMeHeHust GyeT CBOAUTHCS K MO/
KJIIOYEHUIO CYIIEeCTBYIONNX cepBrcoB. OIHAKO B peaibHOM MUPE 3TO
BO3MOJKHO He Beerza. Apxutektypa SOA Ha 0cHOBe COOBITHIT TTOCTPO-
€Ha TaK, 4To He ITpe/lyCMaTpUBaeT He3aBUCHMOE 9BOJIIOIIMOHNPOBAHNE
CBOMX YaCTei, M03TOMY OKa3bIBAET 3TOMY IMPOIECCY YPE3BbIUYATHO
HU3KYIO ITO//IepKKy. [IpoexTrpoBanue 17151 TOBTOPHOTO NCITOIb30Ba-
HUS KaTerOpuii HapyIaeT BO3MOKHOCTD BBITIOJTHSATD 9BOJIOIIMOHHbBIE
M3MeHEeHUs Ha YPOBHE apXUTEKTYPhI.

ApXuTEKTYpPbI IPOrpaMMHOTO obeciiedeHust ObLIN CO3[[aHbl HE B BaKy-
yMe; OHU BCEr/a OTPaKaloT 9KOCUCTEMY, B KOTOPOM ObLIN OIIpeesIeHbl.
Hamnpumep, korza Obia momysspaa apxutektypa SOA, KoMITaHUY He
MOJIB30BAJIMCH TAKUMU WHCTPYMEHTAMU, KaK OTlePAaIlMOHHAas CUCTEMA
C OTKPBITBIM UCXOHBIM KOJOM, — BCs MH(PPACTPYKTYpa ObLIa KOMMEp-
YECKOii, INIEH3NOHHOMI 1 foporocTosdiieil. [lecarts et Hazazx pa3padoT-
YUK, TPE/IJIAraloNnuii apXUTEKTYPy MUKPOCEPBUCOB, B KOTOPOU KasK/IbIii
CEePBUC BBIIIOJIHSLICS HA CBOEM COOCTBEHHOM DK3EMILISIPE OIlePalHOHHON
CUCTEMBI ¥ MAIUHBI, TOCMESLICS ObI Ha/l IIEHTPOM YIIPABJIEHUS, TOTOMY
YTO COOTBETCTBYIOMIAS apXUTEKTypa Oblja Obl YPE3BbIYANHO JOPOTOIi.
M3-3a AUHAMUYECKOTO PABHOBECHS 9KOCUCTEMbI Pa3pabOTKU IIPOTPAMM -
HOTO 00€eCIieueHNsT HOBBIE apXUTEKTYPhI MOSIBJISIIOTCS 13-32 aOCOTIOTHO
HOBOW Cpe/ibl.

HecmoTpst Ha TO 4TO pa3pabOTYNKK MOTYT BCE €Ille BLIOUPATh apXUTEKTY -
py SOA Ha ocHOBe COOBITHII JIJIsI KHTETPALUHI TSIKEJIBIX CPEJL, Oy YeHUsT
ONPe/IETIEHHOTO MaCIITaba, CUCTEMBI HJIH T10 IPYTUM Pa3yMHbBIM IIPIYHHAM,
OHHU JIEJIAIOT ATOT BBIOOP HE JIJIs1 HBOIOIMOHUPOBAHUST ADXUTEKTYPBI, JIJIsT
4ero oHa abCOJIFOTHO HE TIO/IXOIHT.

MukpocepBuchl

CoueTanue oIbITa MPOEKTUPOBAHNS HETIPEPBIBHOTO PA3BEPTHIBAHMS C Pa3-
OueHreM Ha JIormdyecKre 60K OrPaHNYeHHOT0 KOHTEKCTa CO3/1aeT Ueil-
HYTO OCHOBY /IJII MUKPOCEPBUCHON apXUTEKTYPbI, HAPSIY ¢ KOHTIETITei
apXUTEKTYPHOTO KBAHTA.
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B ci1omcTOii apXUTEKType aKIeHT AeIaeTCst Ha MexHuueckyo 00JIacThb U Ha
TO, KaK paboTaeT MeXaHWKa MTPUJIOKEHHUIT: XpaHeHUe TAaHHBIX, TTI0JIb30BATE b-
ckuii uaTepdeiic, GusHec-TpaBriIa U T. 1. BOJIBIIMHCTBO apXUTEKTYP TPO-
IPaMMHOI0 0OOeCIieYeH s aKIIEHTUPYeT BHUMAaHUE UMEHHO Ha 9TUX TeXHUYe-
ckux obsactsix. OHAKO CYIIECTBYET ellle O/[Ha Touka 3penus. [Ipeacrasbre,
YTO OJTHVIM U3 KJIIOUEBBIX OTPAaHIYEHHBIX KOHTEKCTOB SIBJISIETCS TIPUIIOKEHIE
nposepka (checkout). Tie UMEHHO 9TO IPHUIOKEHE HAXOAUTCS B CJIOUCTOMN
apxutektype? O61acTb TOHITHH, TAKUX KaK 1posepKa, pa3dpocaHa 1mo BceM
CJIOSIM 3TOM apxXuTeKTyphl. [IocKO/IbKY aTa apXUTEKTYpa pasziesieHa Ha TeX-
HIYECKHUE CJIOM, TO B 9TOM apXUTEKTYPe HEeT YETKOTO OIpe/ie/IeHUst 001acmu
YaCTH apXUTEKTYPhI, Kak 9TO BUHO Ha puc. 4.11.

Crnoid KomnoHeHT KomnoHeHT KomnoHe|
npencTaBeHnsa

\

[TpeameTHas

KomnoHeHT KomnoH KomnoHeHT
obnactb

Pa3mep
obnactn

(noii XpaHeHuA
KomnoHeHT KomnoHeHT eHT
JaHHbIX
/

7
Cnoﬁﬁaabl.uaHHux. . ‘/.

Puc. 4.11. Yactu 06n1actu, BCTPOEHHOWN BHYTPU TEXHUYECKON apXUTEKTYpbl

Ha puc. 4.11 nokazaHo, 4TO ompe/ieJieHHAs YaCTh NPOGEPKYU CYTEeCTBYET
B 110JIb30BaTEJILCKOM HHTepdeiice, IpyTasi — B IPEAMETHOM CJIOE, a JIJIst
XpaHeHUs JaHHBIX 3a/eCTBOBAHbBI HIKHIE con. [lockoabKy caoncTas
apXUTEKTypa He IpeiHa3HaueHa JIJIs KCIIOJIb30BaHMsI KOHIIEIIIHIT 00J1acTH,
Pa3pabOTYNKU BHIHYKIEHBI MEHSITh BCE CJIOU, YTOOBI YTO-I1O0 UBMEHHUTD
B oOsactsx. UTo Kacaercs mpeMeTHON 00JIacTH, CJIOUCTast apXUTEKTY-
pa obJiaiaeT HyJIEBOW CTEIEHBIO 9BOJIIOIIMOHNPOBaHIs. B apxuTekType
C BBICOKOI CTETEHBIO CBSI3AaHHOCTH U3MEHEHHUsI 3aTPY/IHEHBI 13-32 CBSI3U
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MESK/Y ee YacTsIMU, KOTOpble pa3paboTyrK XoTes Obl u3MeHuTh. [lo cux
1op B GOJIBITUHCTBE TIPOEKTOB OOIINI MOYJTh U3MEHEHUST BPAIIAETCSI
BOKPYT KOHIlenuii obsactu. Ecimi komanaa pazpaboTKH IIPOrpaMMHOTO
obecrieueHnst OpraHn30BaHa «aHKJIaBaMU», HATOMUHAIOIIMMHU 3JIEMEHTHI
CJIOUCTOM apXUTEKTYPHI, TOT/A TSI U3MEHEHWH B TPUJIOKEHUN NPosepKa
TpebyeTcst KOOPAWHAIMS MHOTHX KOMAaH/I.

B mpoTHBOIIONIOKHOCTD 3TOMY, PACCMOTPUM apXUTEKTYPY, B KOTOPOH pas-
MEPHOCTH 00.1acmu TIPEJICTABJISIET OCHOBHbIE TO/IPA3/IeJIbl aDXUTEKTYPHI,
KaK TIOKa3aHo Ha puc. 4.12.
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Puc. 4.12. PazgeneHne apxMTekTypbl Ha MUMKPOCEPBUCHI MO BCEM 06/1acTaM,
BK/IOYAIOLLMM TEXHUYECKYIO apXUTEKTYpY

Kaxk nokazano Ha puc. 4.12, kayk/iplii cEpBUC B KOHIIETITUN TTPOEKTUPOBA-
HUSI Ha OCHOBE IIPEIMETHOI 00J1acTi TIPU CO3/IaHUK aPXUTEKTYPBI C BbI-
COKHUM yPOBHeM pasziesieHuss GopMUpyeT TeXHUYECKYI0 apXUTEKTypPY
U BCE OCTAJIbHBIE 3aBUCUMbIE KOMITOHEHTHI (TaKkue, Kak 0a3bl TaHHDIX )
B OTPaHMYEHHBINA KOHTEKCT. Kaskblii cepBuc o0siasiaeT BCEMU YacTsIMU
CBOETO OTPAHNYEHHOTO KOHTEKCTA 1 OCYIIECTBJISIET CBSI3b C IPYTUMHU OTPa-
HIUYEHHBIMI KOHTEKCTAMU C MOMOIIBI0 0OMeHa COOOTIeHUs MY (TaKIMH,
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kak REST uiut ouepeib coobiennii ). [T0aTOMy HU OJIUH CEPBHC HE MOKET
3HATD JeTaJell peasnsaluu APyroro cepprca (Takoro, Kak cXeMbl 0a3bl
JIaHHbIX ), TIPEJOTBPAIIast HEHA/IEKAITYIO CBA3aHHOCTD. 1[esbio paboTh
9TOI apXUTEKTYPBHI SIBJISETCS 3aMeHa OJHOTO CepBHUCa Ha JIPYTOH, 4TO He
HapyIaet paboTy OCTATbHBIX CEPBUCOB.

ApPXUTEKTYPbI MUKPOCEPBUCOB OOBIYHO CJIELYIOT HECKOIBKUM IIPUHITAIIAM,
KaK COOOIIAeTCsI B OTMMCAHNHT Pa3pabOTKU aPXUTEKTYP MUKPOCEPBHCOB:

Modenuposanue npedmemmoii obracmu

AKIIEHT TTPY TTPOEKTUPOBAHNN MUKPOCEPBUCOB JleJIaeTCs Ha TIPe/I-
METHY0 00JIaCTh, & He Ha TeXHUYECKYIO apXuTeKkTypy. [losTomy
KBaHT apXUTEKTYPbl OTPaskaeT orpaHuYeHHbIi KoHTekcT. Hekoro-
pble paspabOTYMKH JIeJIai0T OIMNOKH, CBSI3aHHBIE C TEM, YTO OTpa-
HUYEHHBII KOHTEKCT IIPEICTaB/IsSeT eANHUIHBIN 0OBEKT, TAKOI KaK
Customer; BMECTO 3TOTO OH TIPEICTABIISIET OU3HEC-KOHTEKCT 1,/ UJIH
paboumii MOTOK, Takoil Kak CatalogCheckout. Ileb apXUTEKTYPbI
MHUKDPOCEPBUCOB — MOCMOTPETH, KaK HEOOJIbIITNE TPYIIIHI pa3pa-
GOTYMKOB MOTYT CIEJIATh KAKIbIil CEPBIC, @ HE CO3/IATh MOJIE3HbIIT
OTPaHUYEHHDBI KOHTEKCT.

Cxpuimole demanu peaiu3auuu

TexHryecKast apXUTEKTYpa B MUKPOCEPBHCax chopMUPOBAHA BHY TPH
IPaHuIl CePBUCaA, KOTOPbII OCHOBBIBAETCS HA IIPEMETHOI 001aCTH.
Kaxpas ob6sacth oOpasyer pUaHyecKr OrpaHUYeHHbII KOHTEKCT.
CepBUCHI UHTETPUPYIOTCST IPYT € APYTOM OOMEHOM COOOTIEHUSIMI
WJIM COBMECTHBIMK PECYPCaMU, HO HE PACKPHITHEM TaKKX AeTajleid,
KaK CXeMbI 6a3 JaHHbIX.

Kynomypa asmomamusavuu

ApXUTEKTypa MUKPOCEPBUCOB OXBATbIBaeT HEIIPEPHIBHYIO I10-
CTaBKY, MCITOJIb3Y4 JIJIs1 9TOTO KOHBelepbl pa3BePThIBAHUS C 11€JTbIO
TIIATEJTbHOU TPOBEPKU KOJIA M aBTOMATU3AITM Y BBITTOJIHEHUS 33714,
TaKMX KaK MHUITMATIN3a1l1s U pa3BepThbiBaHNe MalIMHbl. ABTOMaTH-
4ecKoe TeCTHPOBaHUe 0COOEHHO MOJIE3HO B OBICTPO MEHSIOTIEHCST
cpeze.
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Buicoxast cmenens deyenmpanusayuu

MukpocepBuchl GOPMUPYIOT apXUTEKTYPY 0e3 pacnpederenus
pecypcos, 11eib KOTOPOU CHU3UTD, HACKOJbKO 3TO BO3MOKHO, CBS-
3aHHOCTH. B 0011eM cirydae [IJist CBSI3H TPEITIOYTUTENHLHO UCTIOb-
3o0BaTh aybauposanue. Hampumep, oba cepsuca, CatalogCheckout
1 ShipToCustomer, ICTIOTB3YIOT TaKOe TOHATHE, Kak [tem. [Tockoss-
Ky 00e KOMaH/Ibl UMEIOT OJTHO U TO JK€ UMsI M CXOJHbIE CBONCTBA,
Pa3pabOTYUKHU MBITAIOTCST TOBTOPHO MCIOIb30BATH UX B 000HX Cep-
BHCAX, CYUTASI, UTO 3TO MOKET CAKOHOMUTD BpeMd 1 ycususi. Bmecto
3TOTO MTPOUCXOJUT yBEJUUEHNE YCUIUHN, IIOTOMY UYTO U3MEHEHUS
Telepb JOJKHBI PACIIPOCTPAHATHCA MEXKAY ABYMS KOMaH/aMU,
KOTOPbIE COBMECTHO UCIIOJIb3YIOT 3TOT KOMIIOHEHT. VI ipu n3mene-
HUW CepBHCa Pa3pabOTINKHU IOJKHBI OYyT YYUTHIBATH U3MEHEHUE
COBMECTHO HMCII0JIb3yeMOro KoMIroHeHTa. C Ipyroii CTOPOHbI, €CI1
KasK/[blil CEPBUC UMeEET CBOI cOOCTBeHHBIH [tem u mepemaer He-
obxouMyto nHbopMaImo u3 cepsruca CatalogCheckout B cepBuc
ShipToCustomer, He UCIIOJb3YS CBA3b C KOMIIOHEHTOM, TOT/1a OHU
MOTYT U3MEHATHCA HE3ABUCUMO.

Hesasucumoe paseepmuvleanue

Pa3paboTyrKu ¥ IPYIIIbI SKCIJIyaTalluy OKUAAIOT, YTO KasK/[bIii
KOMIIOHEHT cepBrca OyieT pa3BepHYT HE3aBUCKMO OT APYIHX Cep-
BUCOB (¥ APYToii HHPPACTPYKTYPHI ), 4TO OTPAKAET OTPAaHNYEHHBIIH
KOHTEKCT. BO3MOKHOCTD J1J1s1 pa3paboTunKa pa3BepThIBATh OJMH
CEPBUC, He OKa3bIBas BJAUSHUS HA JAPYTOU, ABJISETCS OJTHUM U3 TIpe-
HUMYIIECTB apXUTEKTYPbI 3TOro Trma. Kpome Toro, paspaboTamkm
00BIYHO aBTOMATU3NPYIOT OTIEPAIlNN Pa3BEPThIBAHUST U 3a/[a4l Ha
BBITIOJTHEHWE OTIepPaIlnii, BKIIOUAs OJJHOBPEMEHHbBIE TECTUPOBAHUS
1 HETIPEPBIBHYIO MTOCTABKY.

Hsonuposanmwiii c601

PaspaboTunku u30gupyioT cO0il BHYTPH KOHTEKCTa MUKPOCEPBH-
COB ¥ TIPY BBITIOJTHEHUW KOOPJIMHAIINN CePBUCOB. KaxapIii cepBuc
JoJKeH 00pabaThiBaTh pa3yMHbIe CIleHapUU OMIMOOK U, TIPU BO3-
MO>KHOCTH, BOCCTAHABJIMBATBCS T1OCJIE UX YCTpaHeHus1. Pasianunbie
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pPaKTUKY ucnosb3oBanus DevOps (Takue, Kak MaTTepH 0OpbiBa
nenu (circuit breaker pattern), nepembruku (bulkheads) u T. 1m.)
YacTO MOSIBJISIOTCS B 3TUX apXUTEKTypaX. MHOTHE apXUTEKTYPbI
MUKpOcepBUCcOB cobmonaioT Peakrusubiii Manudect (https://www.
reactivemanifesto.org/ ), iepeveHb IPUHITUIIOB PaOOThI U KOOP/IMHAIINH,
KOTOpbIe 0OecrednBaioT GoJiee HA/IEKHBIE CHCTEMBI.

Buoicokasi cmenenv suU3yaiusauuu

Pa3paboTunky He MOI'YT PACCUUTHIBATH Ha KOHTPOJIb B PYYHOM pe-
JKUME COTEH UJIH THICSY CEPBHCOB (CKOJIBKO CEAHCOB MHOTOA/[PECHOIT
SSH-ceccuu MokeT HabJrO1aTh OiMH pa3pabotunk?). [Toatomy orre-
PaTUBHBIN KOHTPOJTh M PETUCTPAIINS CTAHOBSITCS TIEPBOCTETIEHHBIMHU
pobsieMaMyt 3TON apXUTEKTYPbl. EC/ rPyIIIbl 9KCILTyaTalliy He
MOTYT KOHTPOJIMPOBATh OJIUH U3 ATUX CEPBUCOB, OHU TAKKE MOTYT
1 He CyIIeCTBOBATb.

OCHOBHBIMH IEJIIMI MUKPOCEPBICOB SIBJISIETCS M30JISIIINsE 001acTel ¢ 1mo-
MOTIIBIO (U3NUECKU OTPAHUIEHHOTO KOHTEKCTA U KOHIIEHTPAITUS yCUITNIA
Ha BBIsIBJIeHIE TTPOOIeMHON oOmactu. [109TOMY apXUTEKTYPHBIM KBaH-
TOM SIBJISIETCSI CEPBUC, YTO MPeACTaB/IsieT cOO0M MPEBOCXOAHBIN ITPUMED
9BOJIIOIIMOHUPYIOIIEN apXUTEKTYPbI. ECJi O1HIM cepBrcaM HEOOXOMMO
9BOJIIOIIUOHUPOBATH, YTOOBI U3MEHUTH CBOIO Oa3y JIAHHBIX, HY OJIUH J[PYTOM
CEPBUC [P ATOM He Oy/IeT 3aTPOHYT, TOTOMY YTO HY OJINH CEPBUC HE MOJKET
3HATh TAKUX JleTaJell peasnsalin, Kak cxembl. Koreuno, pazpabotanku
M3MEHEeHMH cepBHCa PACIIPOCTPAHAT 3Ty MH(MOPMAIIIIO MEXK/y CepBUCAaMU
depe3 TOUKy HHTerparun (;KeratebHo 0OecredenHOM 3amuToi QyHKIIN
IPUTOTHOCTH, TAKOW KaK KOHMPAKmol N0Ib308amens) N NaryT BO3MOXK-
HOCTH Pa3pabOTINKaM BBI3BIBAIOIIIX CEPBUCOB OCTABATHCS B OJIAKEHHOM
HeBeJeHNN OTHOCUTEJIBHO N3MEHEHUU.

C Y4YE€TOM TOI'0, YTO MUKPOCEPBUCHI ABJIAIOTCA HALIUM ITIPUMEPOM 9BOJIIO-
I_II/IOHI/IpyIOH_Ief/)I APXUTEKTYPbI, HEYAUBUTEJIbHO, YTO OHU UMEIOT IPEUMY -
I1eCTBa C TOYKM 3pEeHUA IBOJIOIMOHNPOBAHNA.

HHerM@HmHoe U3MEHEHUE

Ooba actiekTa MoCcTerneHHbIX U3MEHEH W JIETKO PeaT3yIOTCS B APXH-
TeKType MuKpocepsrca. Kaspiii cepuc o6pasyer orpaHudeHHbIiT
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KOHTEKCT BOKPYT MOHSATHUS 00JIaCTH, TIO3BOJISIS JIETYE TPOU3BOANUTH
M3MEHEHUS, 3aTParnBalolie TOJIbKO 3TOT KOHTEKCT. ApXUTEKTypa
MHUKPOCEPBUCOB CUJIBHO 3aBUCUT OT IIPAKTUKKU aBTOMATU3AIINY He-
npepvieHOtl NOCMABKU, NCTIOJIb3YIOET0 KOHBeliep pa3BepThIBAHUS
1 coBpeMeHHYI0 TpakTuky DevOps.

Ynpasnsiemoe usmenenue ¢ pynkyusmu npueoonocmu

PaszpaboTunku MoryT 6e3 Tpyzia co3[iaTh aTOMapHYIO U KOMILIEKC-
HYIO (OYHKI[UU TPUTOAHOCTH JIJIST apXUTEKTYPhl MUKPOCEPBHUCOB.
Kaskbiii cepBUC MMeeT XOPOIIo OMPe/IeTIeHHY0 TPaHUILy, obectie-
4uBas TECTUPOBAHKE Pa3HOIO YPOBHS BCEX KOMIIOHEHTOB CepPBHUCA.
CepBHC JI0JIKEH € TOMOIIIBIO HHTErPAITH BBITIOIHATH KOOPAWHAIIHIO,
4TO TaKsKe MIPUBOAUT K HEOOXOAMMOCTH TecTupoBanust. K cyactbio,
CJIOKHOCTh METO/I0B TECTUPOBAHKS PACTET TapajlieJibHO ¢ pa3pa-
GOTKOIT MUKPOCEPBHCOB.

Haonexcawas cesizannocmo

ApxuTeKTYpa MUKPOCEPBUCOB OOBIYHO UCTIOJB3YET JIBA THUIIA CBSI3H:
unmeezpayus (integration) u wabaon cepsuca (service template).
CBsi3b MHTErpaIliy OYeBUAHA — JIJIST TOTO, YTOOBI ITEepeaTh UH-
(hopmarnio, cepBUCHI JIOJKHBI BBI3BIBATH APYT Apyra. pyroit Tun
CBSI3U, WabIonbL cepsuca, TIpeIoTBpaIiaeT BpeHoe 1y mpoBa-
Hue. Pa3paboTunKu U rpyIIa sKCIUTyaTallu UMEOT MpenMyIiie-
CTBa, €CJIM pasjnyHble QYHKIMN COTJIACOBAHBI U YIIPABJISIOTCS
MUKpocepBucamu. Hanpumep, Kask/blii CEpBUC 10JIKEH BKJIIOYATD
MOHUTOPUHT, PETUCTPAINIO, ayTeHTU(UKAIINIO/AaBTOPU3AIINIO
1 TIPOYHE BO3MOKHOCTHU CBSI3YIOIIETO TPOTPAMMHOTO 0OECTIeYeHHSI.
Ecain mopyunTh ux Kaxa0il KOMaHae cepBuca, TO obecreyeHme
COIJIAaCOBAHUS U yIPABJICHUS )KU3HEHHBIM I[UKJIOM, BepPOsTHEee
BCETO, TIOCTPAAAIOT. BhIOpaB COOTBETCTBYIONIME TOUYKH COEIUHE-
HUSI TEXHUYECKON apXUTEKTYypbl B IaTTEPHAX CepBUCa, KOMaH/a
MHOPACTPYKTYPBI MOKET YIIPABJISITH 3TOU CBSI3bIO, OJTHOBPEMEHHO
0CBOOOJKIast KOMAH/IBI OT/IEIbHBIX CEPBUCOB OT COOTBETCTBYOIINX
pabor. KomaH ibl, 3aHUMAOIIHECs: 00JACTSIME, TIPOCTO PACIITUPSIT
mabJIOH W 3alUIIyT UX moBefaeHue. [Ipu o6HOBIEHNN 10 U3Me-
HeHWi nHOPACTPYKTYPHI MIA0JIOH aBTOMATHYECKU TTOAKIIOYAET
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3TU U3MEHEHUs BO BpeMs CJIe/YIOlIero BhIIIOJHeHUsT KOHBeiepa
pa3BepTHIBAHUS.

Dusnueckn OrpaHUYEHHbBIN KOHTEKCT B MUKPOCEPBUCX B TOUHOCTH KOPpe-
JIUPYET ¢ Halllell KOHIETIINEN KBaHTa apXUTEKTYPBI, IPEACTABIISISA COOOM
(busrueckn HeCBSA3HbBIN pa3BePTHIBAEMbII KOMIIOHEHT C BBICOKON (PyHK-
IIUOHAJIBHOU CBA3aHHOCTBIO.

OTHUM U3 KJTIOUEBBIX TPUHITATIOB aPXUTEKTYPbl MUKPOCEPBUCOB SIBJISIETCST
JKeCTKOe pazbueHue 1o orpaHuYeHHbIM KOHTEKCTOM obactsam. Texnuye-
CKasl apXUTEKTypa BCTPOEHA BHYTPH 4acTell oOsacreii ¢ coboneHnem
IMPOEKTUPOBaHWA Ha OCHOBE OI'PaHMYE€HHBIX KOHTEKCTOB IIPEAMETHDBIX
obyiacreil, pesas KakIblil cepBUC (GU3NYECKH Pa3/iebHbIM, YTO BeAET
C TEXHUYECKOI TOUKU 3PEHUsI K apXUTEKTYPe 63 pasoeienus pecypcos.
Dusnueckoe pasjgesieHne MPeIoIaraeTcs A1 Kaka0ro CEpPBHUCa, YTo
obecrieunBaeT X JErKylo 3aMeHy U 9BOJIOINMOHIpoBanKe. [10CKOIbKyY
B Ka’K/IbIii MMKPOCEPBUC B paMKaX OrPaHMYE€HHOIO KOHTEKCTa BCTPOEHA
TeXHUYECKas apXUTEKTYPa, TO OO0 CEPBUC MOKET SBOJIIOIUOHIPOBATD
00bIM 00pazom. [ToaToMy 06J1aCTH MUKPOCEPBUCOB, CIIOCOOHBIE K 9BOJIIO-
LIMOHUPOBAHUIO, COOTBETCTBYIOT YHC/IY CEPBUCOB, K KaKIOMY M3 KOTOPBIX
Pa3paboTUNK MOKET 0OpAIIAThCA HE3ABUCUMO, TOCKOJIbKY KasK/IbIii CEPBUC
UMEET HU3KUI YPOBEHD CBA3AHHOCTH.

«BE3 PASAENEHUS PECYPCOB» U HALJIEXXALLASI CBA3AHHOCTb

ApXWTEKTOPbI YaCTO Ha3bIBAOT MUKPOCEPBUCHI apXUTEKTYPOI «6e3 pas-
aenenust pecypcos» (share nothing). OCHOBHbIM NpenMyLLECTBOM 3TOMO
TUMNA apPXMTEKTYPbI ABNSETCS OTCYTCTBUE CBA3AHHOCTM B C/10€ TEXHMYE-
CKOWM apXuTeKTypbl. HO Te cneumanucTbl, KTO OCYXXAaeT CBS3aHHOCTb,
YaCTO paccyXAaloT O HeHaAneXxallen CBA3aHHOCTU. B KOHLEe KOHLIOB,
cucTeMa NporpaMMHoOro obecneyeHns 63 BCAKOWM CBSA3aHHOCTY He Cro-
cobHa BoobLLE HN Ha YTO-IMO60. TepMUH «be3 pasgeneHust pecypcos»
B AEVWCTBUTENIbHOCTU 03HAYaeT «6e3 3anyTaHHbIX TOYEK COEANHEHNI»,
[Jaxke B MuUKpocepBucax (Takmx, Kak UHCTPYMEHTbI, ppeiMBOpKK, 6u-
61MoTeKN M T. M.) HEKOTOpble pecypcbl HeObXoAMMO MCMOMb30BaTb
COBMECTHO M KOOPAUHMPOBATb. Hanpumep, perncrpaumnsi, MOHUTOPUHT,
obHapy>xeHune cepBucoB U T. N. Ecim koMaHaa cepBncoB 3abbiBaeT fAo-
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6aBUTb BO3MOXHOCTb KOHTPOJISI, 3TO NPUBOAUT K MOSIBIIEHMIO NPO6eM
BO BpeMsi pa3BepTbiBaHWs. ECliM B apXUTEKType MUKPOCEPBUCOB HEBO3-
MOXXHO KOHTPOJIMPOBATh CEPBUC, OHA MPEBPALLAETCA B YEPHYIO AbIpy.

LLlabrnioHbl cepsucos (Takue, kak DropWizard, https://www.dropwizard.
io/ n Spring Boot, http://spring.io/projects/spring-boot) SBNSOTCA N3BECT-
HbIMW peLleHNsIMU 3TON NPoBEMbI B apXUTEKTYPE MUKPOCEPBMCOB. Mc-
nosib30BaHMe 3TUX PENMBOPKOB AAET BO3MOXHOCTb koMaHae DevOps
BCTpaMBaTb COrNacoBaHHbIN MHCTPYMEHT, hpeMMBOPKM, BEPCUM U T. M.
B WabnoH cepsBuca. KomaHabl CEpPBUCOB MCMNOMb3YHOT WabnoH, YTobbl
«BCTPOWUTL» MPOLIECCHI MPeAMETHON obnacTu. Mpu 06HOBNEHWUN UHCTPY-
MEHTa KOHTpONs KOMaHAa pa3paboTky cepBrca MOXXET KOOPAMHUPOBaTb
obHoBneHue wabnoHa cepsuca, He 6ecnokos Apyrue KOMaHAbl.

[Ipu HaMMYUU OYEBUIHBIX MPEUMYIIECTB TTOYeMYy OBl pazpaboTUYNKaM
3apatee He BbIOpaTh 9TOT TUI? [lecsITh JIeT Ha3a aBTOMATHYecKast MHU-
[UaI3alust MalH Oblta HeBo3MOsKHA. OTiepannoHHbIE CHCTEMBI ObLITH
KOMMEPYECKUMU U JINIIEH3MOHHBIMU C HE3HAUUTETbHBIM YPOBHEM IO/
fepxkku aBroMatusany. OrpaHuvYeHusi CoO CTOPOHBI PEATbHOTO MUPA,
Takue Kak GI0/KET, BJIMSIOT Ha aDXUTEKTYPY, 4TO SIBJISIETCS OTHOM U3 TTPH-
YUH TOTO, YTO Pa3pabOTUNKU CTPOSIT Bee GOJIbIie 1 GOJIbIIE aPXUTEKTYP
C pacripe/iesisieMbIMU PeCypcaMu, pa3jieJIeHHbIMU Ha TEXHUYECKUE CJIOM.
Ecsiu BoITIO/IHSIEMbIE ONIEPAIINN JOPOTOCTOSIIIIIE U TPOMO3IIKUE, TO BCSI
apXUTEKTypa CO3/[aeTCs BOKPYT HUX, Kak B caydae ESB-SOA.

Cucrema HeTpepbIBHOTO pa3BepThiBans 1 ABmkeHe DevOps nobasisiet
HOBBIH (HDaKTOp B AMHAMUYECKOE paBHOBecue. Termepb OCyIecTBIIeMbIi
MalIMHaM¥1 KOHTPOJIb U MO/I/IePKKa KU3HU BepCUii UMEIOT BBICOKYIO CTe-
neHb aBToMaTu3anu. Konseliepsl pa3BepThIBAHNS PEATU3YIOT MHOTOUHC-
JIEHHBIE CPEJIBI TECTUPOBAHUS OJTHOBPEMEHHO C MOJ/IEPKKON HE30TTacHOTO
HENPEPBIBHOTO pa3BepThiBaHust. [I0CKOIBKY GOJIBIIIAsT 4aCTh TPOrPAMMHO-
TO CTeKAa UMEET OTKPBITBIN MCXOHBIN KOJI, TO JIUIIEH3UPOBAHNE U IPyTHe
po6JIeMbl HOJIBIIE HE BAUSIOT Ha apxuTekTypy. Coo0IIecTBO cpearnpona-
JIO Ha HOBBIE BO3MOKHOCTH, ITOSIBUBIINECS B 9KOCUCTEME pa3BePThIBAHUS
[POrPaAMMHOTO 00eCIeYeH s, TIO3BOJISIONIIE TOCTPOUTH GOJIBbIIE PA3HBIX
THUTIOB TIPEIMETHO-TIEHTPUYHBIX aPXUTEKTYP.
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B apxutekType MUKPOCEPBUCOB MpeAMeTHAst 061acTh (GOPMUPYET TEXHU-
JecKue U IPYTrre apXUTEKTYPBI, 4TO 00JIeTIaeT 9BOTIOINOHNPpoBaHwe. Hu
OJIHY U3 TOYEK 3PEeHUsI Ha apXUTEKTYPYy HeJIb3sl CUMTATh «IIPABUJILHOI»;
OHH, CKOPEE BCETO, OTPAXKAIOT 1€ Pa3pabOTUNKa TIPU CO3/IaHIU CBOUX
IPOEKTOB. Ecin akIeHT fesraeTcs MeJUKOM Ha TeXHUYECKYI0 apXUTEK-
TYPY, TOT/Ia CTAHOBUTCST JieTde BHOCUTH U3MEHEHUST B Pa3HbIX 00JIACTSIX.
OpiHAKO ec/ii UTHOPUPOBATH MEPCIIEKTUBY TPEAMETHO 001acTH, TOT/Ia
9BOJTIONIUOHIPOBAHHUE PABIMIHBIX 00J1aCTEl Oy/IET He JTydIlie, 4YeM B CIydae
APXUTEKTYPBI OOJIBIIIOTO KOMKA TPSI3H.

OzaHuM 13 OCHOBHBIX (hDaKTOPOB, BAUSIONIMX HA SBOJIOIUOHNPOBAHUE
[PUJIOKEHUST HAa aPXUTEKTYPHOM YPOBHE, SIBJISIETCS TO, HACKOJIBKO He-
ymwviunenno cessnoi (unintentionally coupled) sBisiercs kaxaas yacTh
cucrembl. Hatipumep, B CJIOUCTOI apXUTEKType ee paspaboTUMK CBSA3bI-
BaeT OlpeieIeHHbIM 00pa3oM Mesky coboii Bee ciion. OHAKO pasjielibl
IPeIMETHON 06IACTH TPU HTOM OKa3bIBAIOTCS CBA3HBIMU HEYMBIIILIEHHO,
4TO 3aTPYAHSIET 9BOMOIMOHMPOBAHIE DTHX PA3/IeI0B, IOTOMY YTO apXH-
TEKTypa CIIPOEKTUPOBAHA BOKPYT CJI0EB TEXHUYECKON apXUTEKTYPbI,  HE
npeaMetHoi obactu. [T0aTOMY OIHUM 13 BasKHBIX ACTIEKTOB CIIOCOOHOI
9BOJIIOIIMOHUPOBATh APXUTEKTYPbI SIBJSIETCS HAOJENAUee CA3bleaHIe
Mmeancoy cobotl pasdenos npedmemioil obracmu. B rinase 8 Mbl 06cysK/a-
eM, KaK OIPEe/IeJIATh ¥ UCIIONb30BaTh IPAHMIIbI KBAHTA B MPAKTUYECKUX
TeJIsIX.

ApXMTEKTYpbl Ha OCHOBE CEPBUCOB

Bosee pacpocTpaneHHBIM TUIIOM apXUTEKTYPbI, UCIIOJIb3YEMbIM JIJIs1
[IEPEXO/IOB, SIBJISIETCS apxumexmypa Ha ochoge cepsucos (service-based
architecture), koTopast aHaIOTMYHA APXUTEKTYPE MUKPOCEPBICOB, XOTSI
1 OTJINYAeTCs OT Hee TPeMsl BaKHBIMU XapaKTepUCTUKAMU: TPaHyJISIPHO-
CTBIO CepBUCa, TPAaHUIIAMU 0a3 JAHHBIX U TPOMESKYTOYHBIM TPOTPAMMHBIM
obecrieueHneM, UCTIOIb3YEMbIM JIJISI UHTETPAIli. APXUTEKTYPa Ha OCHOBE
CEpBHCOB BCe ellle OTHOCUTCS K ITPe/IMeTHO-1IeHTPUYHBbIM apXUTEKTYpaM,
HO TIPEO/I0JIEBAET HEKOTOPbIE TPOOJIEMBI, ¢ KOTOPBIMU CTATKIBAIOTCS Pa3-
PabOTUNKIY [TPU PECTPYKTYPU3AINN CYTIECTBYIONIHIX ITPUIOKEHII C IEJTBI0
obecrieuenst GOJIBIEN CTENEHN IBOTIONNOHUPOBAHSI.
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Bonee kpynuas epanyraprocms cepsucos

CepBHCHI B 3TOI apXUTEKTYpe UMEIOT HoJiee KPYMHYIO TPaHYJIsp-
HOCTb, GOJIBIITY IO CTETIEHb MOHOJIUTHOCTH ADXUTEKTY PbI, OCHOBAHHBIE
TOJIbKO Ha TIOHSITUH TIpeZIMETHON o6acTi. HecMOTpst Ha TO 4TO OHU
BCe ellle OCHOBAaHbI HA IIPeIMETHON 06J1acTH, GoJiee KPYITHbII pasMep
eIMHUIBI U3MeHeHusT (pa3paboTKa, pasBepThIBaHNE, CBA3aHHOCTD
U ST IPYTHX (DAaKTOPOB) CHUKAET BO3MOKHOCTH M3MeHeHm . Korma
Pa3pabOTYNKH OTEHUBAIOT MOHOJIUTHOE ITPUJIOKEHIE, OHI YACTO BH-
AT GoJIee KPYITHbBIE DJIEMEHTBI JIeJIEHUsT BOKPYT 00111eil 06J1acTH, Kak
B cJiydae npuiioskeHus CatalogCheckout uu Shipping, uto hopmu-
pyeT HeNJIOXOW MEePBBIN MMPOXO/ IPY pa3/ieJIeHUN apXUTEKTYPBI Ha
gacTu. [lem hyHKIMOHATBEHOM UB0JISIINN B ADXUTEKTYPE Ha OCHOBE
CEPBUCOB Te€ K€, YTO B CJIydae apXUTEKTYPbl MUKPOCEPBUCOB, HO
B [IEPBOM CJlyydae UX cjloxkHee JocThyb. [lockosbKy pa3mep cepBuca
6oJrbiiie, pPa3pabOTYMKK IOJKHBI TPUHIMATH BO BHUMaHIE OOJIbIIE
TOUYEK CBSI3AHHOCTH, & TAKIKE CJIOKHOCTH, TPUCYTITHE O0JIee KPYTTHBIM
KyCKaM KoJjia. B ujiease, apxuTekTypa J0JIKHA NOJIEP;KIUBATh TAKOMN
JKe THIT KOHBeliepa pasBepThIBaHKst 1 HEOOJIBIITYIO €IMHUILY N3MEHe-
HIS, KaK B CJTydae apXUTEKTYPbl MUKPOCEPBUCOB: €CJTH pa3paboTIank
MeHSIeT CePBUC, OH JI0JIKEH MOIKJII0YNTh KOHBeliep pa3BepThIBaHMs,
4TOOBI TIEPECTPOUTDH 3aBUCHMBIE CEPBUCHI, BKIIOUYAST TIPUIIOKEHUSL.

Ob6nacmyw 6a3vt dannwix

ApXUTEKTypa Ha OCHOBE CEPBUCOB UMeeT TEeHAEHIINIO K CO3/IaHNIO
MOHOJIUTHO#T Ga3bl JAHHBIX, HE3aBUCHMO OT TOTO, HACKOJIBKO XOPO-
1110 OPTaHU30BAHBI CEPBUCHI. B JTI0OBIX TIPUITOKEHUSAX HETOTYCTHMO
WJTM HEBO3MOKHO PECTPYKTYPUPOBATDH CXEMBI B3ANMOIECTBYIOTIINX
B T€YeHre MHOTHX JIET WJIU JAECITHIETHI 6a3 JaHHbIX B MEJIKOMAC-
mtabHble (hparMeHT b, IPUTOHBIE [IJIst MUKPOcepBICcoB. HecMoTpst
Ha HEBO3MOKHOCTD JIPOOUTB, TAHHbBIE B HEKOTOPHIX CUTYATMSIX MOTY T
OKa3aThCsl HEMTPUTOHBIMU, U NX HEBO3MOKHO MCITOIH30BATh B He-
KOTOPBIX TP00IeMHBIX 001acTsiX. CUCTEMBI ¢ BBICOKUM YPOBHEM
TPaH3aKIN TIJI0XO0 TOAXOSAT JIJIsi MUKPOCEPBUCOB, TaK KaK M3-3a
KOOPJIMHAIIMN MEK/y CepBUCAMU MCIOJIb30BaHUE aPXUTEKTYPbI
C TPAH3AKIMSIMU CJUIIKOM 0poro 06xoautest. CHCTEMBI CO CITOK-
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HBIMU TPeOOBAHUAMU K TPAH3AKIUAM O0Jiee UeTKO OTOOPaKaloTCs
B apXUTEKTyPax Ha OCHOBE CEPBKCOB, UTO CBSI3aHO C MEHEE CTPOTUMI
TpeOOBAHMSIMU.

HecmoTpst Ha TO uTo Ha3a JTaHHBIX OCTAETCS HepacIpeleJIeHHOI, KOMITO-
HEHTBI, KOTOPBIE UCTIOJIB3YIOT Ga3y JAaHHBIX, CKOPEE BCETO, U3MEHSITCS,
CTaHOBSICh OoJiee JeTaIu3UPOBAHHBIMU. [109TOMY, HECMOTPST HA TO YTO
COOTBETCTBHE MEJKIY CEPBUCAMHU U JIEKAIIMMK B MX OCHOBE JTaHHBIMU
MOJKET U3MEHUTHCSI, ITO He TPeOYeT 3HAUUTENbHON PECTPYKTYPU3AIUH.
MbI BKJIIOYUITU TPOEKTUPOBAHKE 9BOJIIOIMOHUPYIONIEN Oa3bl JTaHHBIX
B TJIaBY 5.

Cessyrowee I10 dns unmezpayuu

TpeTbe pazianune Mex1y apXUTEKTYpPOil MUKPOCEPBHUCOB U apXu-
TEKTYPOI Ha OCHOBE CEPBUCOB OTHOCUTCS K KOOPJAWHAINU C T10-
MOIIBIO TIOCPETHUKA, TAKOTO KaK cepBUCHas mimHa. PazpaboTka
HOBBIX TIPUJIOKEHIIT MIKPOCEPBICOB MO3BOJISIET PA3pabOTUNKAM He
GECIOKOUTHCS O CTaPhIX TOUYKAX MHTETPAIUHU, HO BCE ATH OMACEHMUSI
OTHOCATCSI KO MHOTUM CpeflaM C IPEKHUMU CUCTEMaMU, KOTOPbIe
BCe eIlle BBITTOJIHSIOT MOJIE3HYI0 PadOTY. Y3JIbl MHTETPAINN, TAKHE
KaK MIMHBI CEPBUCOB MPEATNPUITHS, OTINYAIOTCS (popMUpOBaHUEM
CIETIJIEHUST MKy Pa3JIMYHbIMU CEPBUCAMU C PA3HBIMU IIPOTOKO-
gamu u popmatamu coobuiennii. Ecm pazpaboTdnku 0Ka3ainch
B cpejie, B KOTOPOU apXUTeKTypa UHTETPAIluU MPUI0KEHUN UMeeT
BBICIIUIT TPUOPHUTET, TO UCIOTb30BAHNE y3JIa MHTETPAIINN 00JIerdaeT
nobaBiieHre U U3MEHEHNe 3aBUCUMbBIX CEPBUCOB.

Wcnonp3oBanue y3ia UHTErpaluu SBJISIETCS KJIACCUUYECKUM apXUTEeK-
TYPHBIM KOMIIPOMHCCOM: C €TO MOMOIIbIO pa3paboTuynKaM ToTpedyeTcs
CATh MEHBITUI 06beM KOJIa [IJIsI CIIETIJIEHUST TPUIOKEHIT, i OHU MOTYT
MCII0JIb30BATD €r0 /IJI UMUTAIUU KOOPAUHAIMY TPaH3aKIIMI MEKLy cep-
Brucamu. O/HaKO IpUMeHeHNe y3J1a MTOBbIIIAeT aPXUTEKTYPHYIO CBSI3aH-
HOCTb MEJK/y KOMITOHEHTaMMU, U Pa3paboTYUKU MOTYT GOJIBIIE He JIe/IaTh
M3MEeHEeHWIT He3aBUCUMO 1 6e3 KOOPAUHAINH C APYTUMHU KOMaHIAMHU.
DyHKIUU TTPUTOTHOCTU MOTYT CHU3UTh HEKOTOPbIE U3 ATUX 3aTpaT Ha
KOOP/IMHAIIIIO, HO YeM OO0JIbIIe Pa3pabOTUNKN YBETMUMBAIOT CBSI3AHHOCTD,
TeM Tpy/lHee CUCTEME dBOJIIOIIMOHNPOBATD.
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[lanee ommchiBaeTcs TO, Kak apXUTEKTypa Ha OCHOBE CEPBHUCOB ITPOTUBO-
JIeHCTBYET 9BOJIOIMOHUPOBAHUIO HAIIEH apXUTEKTYPBbI:

HHermeHmHoe U3MeHeHue

NHKpeMeHTHOE M3MEHEHNE B 9TON apXUTEKType CIUTAETCS MPak-
TUYECKH (DYHKITMOHATBHBIM, TOTOMY YTO KaK/[bIH CEPBUC SIBJISIETCS
InpeAMEeTHO-IEHTPUYHBIM. BouabinHcTBO U3MEHEHUN B IIpOEKTax
ITO BosHMKaeT BOKPYT 06JacTeil, KoTopbie 00eCednBaloT cora-
COBaHWE MEXY eIMHUTICH N3MEHEHNS U KBAHTOM Pa3BePTHIBAHUS.
HecmoTpst Ha TO 4TO 3TAa apXUTEKTypa He HACTOJIBKO IMHAMUYHA,
KaK MUKPOCEPBUCHI (UTO CBSI3AHO C Pa3MEpPOM CEPBUCOB), MHOTHE
MIPENMYIIIECTBA MUKPOCEPBUCOB COXPAHSTIOTCS.

Ynpasnsemoe usmenenue ¢ pynkyusmu npueoonocmu

OO6BIYHO pa3paboTINKAM CJIOKHEE HATNCATD (DYHKIN TIPUTOTHOCTA
B aPXUTEKTypaX Ha OCHOBE CEPBUCOB, YeM B MUKPOCEPBUCAX, 13-32
MOBBIIIIEHHO CBSI3aHHOCTH (Yalie Bcero B 6ase AaHHbIX) U Oosee
KPYITHOTO OTPaHMYEHHOTO KOHTeKcTa. [loBbIlenHoe mporpaMMHoe
CleIJIeHHe YacTo 3aTPy/AHseT HallMCaHWe TeCTOB, a MOBBIIIEHHOE
CIIETIJIEHHE 110 IAHHBIM CO3/IaeT Maccy coOCTBEHHBIX pobiieM. Bosee
KPYIIHBII OrpaHUYeHHblI KOHTEKCT B apXUTEKType Ha OCHOBE cep-
BHUCOB IIPEIOCTABJISIET PpazpaboTynKaM GOJIbIIE BOSMOKHOCTE [IJIst
CO3/1aHNs BHYTPEHHUX TOYEK CHEIIeHUsT, O/THOBPEMEHHO YCIOXKHSA
TECTUPOBAHUE U TIPOUYIO TUATHOCTHUKY.

Haﬁﬂeofmmaﬂ CB8A3AHHOCND

CBSI3aHHOCTD YaCTO SIBJISIETCSI TPUYNHOIA, TI0 KOTOPOI pa3paboTInKu
BBIOMPAIOT APXUTEKTYPY Ha OCHOBE CEPBUCOB, & HE MUKPOCEPBUCHI:
CJTOKHOCTH PEKOHCTPYKIMK cXeM 6a3 JJAHHbIX, BHICOKAS CTENEHb
CBA3aHHOCTHU BHYTPU MOHOJINTHOW aPXUTEKTYPBI, TIPeTHA3HAYEHHOM
JUIST PECTPYKTYPHU3AINH, ¥ T. 1. Pa3zpaboTka TpeMeTHO-T[eHTPUY-
HBIX CEPBUCOB MOMOTAET 00ECTIEYNTh HAJIEKAIIYIO CBSI3AHHOCTD,
a mabJIOHbI CEPBUCOB MMOMOTAIOT CO3/IaTh HAJIEKAIIUNA YPOBEHD
CBSI3aHHOCTU TEXHUYECKOU aPXUTEKTYPBI.

He HCIIOJIb3YIOIas CEPBUCOB apXUTEKTYypa BaaS JOITYyCKa€eT OrpaHn4€HHOE
IBOJIIOIIMOHWPOBAaHUE, HO JA€T IIPUBJIEKATE/IbHbBIE pa60‘~II/I€ XapaKTepu-
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CTUKH. APXUTEKTYPBI Ha OCHOBE CEPBUCOB ONPEIETEHHO HoJIee HBOJIIO-
[MOHUPYIOIIHE, deM apxuTekTypbl SOA Ha ocHoBe coObITHil. CTereHb 0T-
KJIOHEHUSI, JIOTycKaeMast pa3paboTYnKaMu OT OTPAaHMYEHHOTO KOHTEKCTA,
B OOJIBIIOI CTETIEHN ONPEIEISATCS Pa3MePOM KBaHTA M T€M, HACKOJIBKO
BPEIOHOCHOI MOKET OKa3blBAThCSI CBS3aHHOCTD.

ApXUTEKTYpbI Ha OCHOBE CEPBUCOB SBJSAIOTCS yIAUHBIM KOMIIPOMMICCOM
Meky humocodckoil YMCTOTON MUKPOCEPBHUCOB U IIparMaTUYHON peasib-
HOCTBIO MHOTUX MPOEKTOB. 3a cueT ocsiabieHnst OrpaHuYeHuil Ha pa3Mep
cepBuCa, He3aBUCUMOCTH Ga3bl IAHHBIX U TOOGOYHOM, HO TIOJIE3HOI CBSI3aH-
HOCTH, 9Ta ADXUTEKTypa yCTPAHsIeT GOJIBITNHCTBO OOJIE3HEHHBIX ACTIEKTOB
MHKPOCEPBUCOB, OTHOBPEMEHHO COXPAHSIsT OOJIBIITYTO YACTh IIPEUMYIECTB.

BeccepBepHas apXuTekTypa

[MosiByieHne GeccepBePHON apXUTEKTYPbI CMECTHIIO PAaBHOBECHE B paspa-
GOTKE POrPaMMHOTO 00eCTieYeH s B OTHOIIIEHIUH JIBYX ITMPOKUX MOHSATHT,
006a 13 KOTOPBIX MPUMEHUMBI K 9BOJTIOIIMOHUPYIOIIMM aPXUTEKTYPaM.

Te pUIOKEHNST, KOTOPbIE 3HAYUTENHLHO UK B IEPBYIO OUEPEb 3aBUCST
OT CTOPOHHUX TIPUIIOKEHUIT 1/ U «O0JTAYHBIX» CEPBUCOB, MTOJIYYUJIH Ha-
sBanue BaaS (Backend as a Service — 6akenj kak cepsuc). PaccMoTpim
MIPOCTOM ITpUMeD, NpeicTaBlIeHHbIN Ha puc. 4.13.

(CepBuc
ayTeHTUUKaLMM

OyHKLWA NoKynoK

ba3a faHHbIX
MOKyNnoK

\ 4

[lnio3 API

OyHKUMA noncka

ba3a faHHbIX
npofiyKTa

bpayzep

Puc. 4.13. beccepsepHas apxuTekTypa BaaS
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Ha puc. 4.13 npuBe/ieH nprMep, B KOTOPOM Pa3pabOTUMKY TIPAKTHIECKU
He MPUILIOCh mucath Koj. CocTaBiieHne Takoil apXUTEeKTYPbl CBOIUTCS
K COBMECTHOMY HAllMCaHWIO BCEX CEPBUCOB, BKJIOUAs CEPBUCHI U/ICH-
UKL, TIepeladr JaHHbIX U T. I, HEOOXOAUMBIE JJIsi WHTErPaIun
9JIEMEHTOB apXUTEKTYPbL. ITOT TUI APXUTEKTYPbI IIPUBJIEKATEICH TEM,
4TO TIPUXOMTCS TUCATH BCETO HECKOJIBKO CTPOK KOJIA, 8 COXPAHSTH — elle
MEHDbIIIE. OIIHaKO CJIOJKHDBIE [IJISI UHTETrpallui apXUTEKTYPbl UMEIOT CBOU
COOCTBEHHBIE TPOOIIEMBI.

[pyrum Tumnom GeccepBepHoit apxutekTypsl siByisiercst FaaS (Function
as a Service — (yHKITUS KaK CEPBUC ), KOTOPasi MOJHOCTHIO OTKA3bIBAETCS
oT uHpacTpyKTyphI (110 KpaliHei Mepe, ¢ TOYKU 3peHHsI pPa3paboTINKa),
WHUTNATU3UPYS WHOPACTPYKTYPY IO 3aMIPOCY, aBTOMATHIECKH yTIPaB-
JIsist MacIITabupoBaHUEM, MHUITHAIN3AIINEN 1 MACCON APYTUX DYHKITHIA
ynpasieHust. Oyuknun B FaaS moakiodaoTes TumaMu coObITHI, KO-
TOpbIE OlIpezesieT mposaiiep yeayr. Hanpumep, Be6-cepBrichl Amazon
(Amazon Web Services, AWS) saBJistiorcs paciipocTpaHeHHBIM ITPOBaii-
nepom FaaS, obecrieunBast o6HOBIeHHE (daitina (B S3) moakioyeHrneM
coObITHII, BpeMeHeM (CITaHMPOBAHHBIMK 3aaHUSIMK ) U COOOIIEHUSIMH,
nobaBisieMbIMU B UHY coobmiennii (Hanmpumep, Kinesis, https://aws.
amazon.com/ru/kinesis/). IIpoBaiiepsl 4acTO OTpaHUYUBAIOT BpeMs, KO-
TOPOE MOXKET 3aHUMATh 3a1TPOC, a TAKKe BBOJSAT JAPyTHe OTPAaHUYEHNS,
B OCHOBHOM CBSI3aHHBIE C COCTOSTHUEM. MOKHO CKa3aTh, YTO HYHKIINHU
FaaS ne nmeroT cocTosTHUS ¥ TIEPEKIQIBIBAIOT YIIPaBJIeHNE COCTOSTHUEM
Ha BbI3bIBalolIee YCTPOUCTBO.

HHerMeHﬂ’ZHOe U3MEHEHUE

VHKpeMeHTHOE U3MEHEHKe B apXUTEKType 6e3 CePBUCOB J0JIKHO
COCTOATH M3 MOBTOPHOTO Pa3BepThIBAHUS KO/, U BCe MPOOJIEMbI
UH(PACTPYKTYPBI CYIIECTBYIOT 3a aGCTpaKIHEi «HecepBepHOit 06pa-
6OTKI/I>>. ApXHTeKTypr 9TOro TUIla €eCTECTBEHHbIM 06pa30M IoAXoaAT
JIUIs KOHBEHepOB pa3BePThIBAHIST, YTOObI YIIPABJIATH TECTUPOBAHUEM
1 TOCTEIIEHHBIM Pa3BEPTHIBAHNEM TI0 MEPE TOTO, KaK pazpaboTInKu
OyZLyT BHOCUTH U3MEHEHUS.
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Ynpasnsiemoe usmenenue ¢ pynkyusmu npueoonocmu

ODyHKIUY TPUTOJHOCTH UTPAIOT Ba)KHYIO POJIb B APXUTEKTYype
9TOTO THIIA JIJIsT 0OeCTIeYeH s COXPAHEHUSI COTIACOBAHHOCTH TOYEK
unrterpanuu. [lockoabky KoopauHAIIMSA MEXK/Y CepBUCAMU UTPAET
KJIIOYEBYIO POJIb, TO OKUIAETCST, 4TO Pa3pabOTUNKK HATTUTITY T GOJIb-
HIYIO /I0JII0 KOMITJIEKCHBIX (DYHKITHH IIPUTOTHOCTH, KOTOPbIE OTKHbI
BBITIOJTHATHCS B KOHTEKCTE HECKOJIBKUX TOYEK NHTETPAIIUHN JIJIST FC-
KoueHus apeiida croporaux API. PazpaboTunky 4acTo co31aioT
MEK/Ty TOYKaMU WHTETPAIUU CJIOU 3alUThI OT TOBPEKIEHUT, 4TO-
6b1 uckmounTh antumarrep Vendor King, koTopsiii o6cykaaercst
B pasziesie «Autunarrept: Vendor King» na c. 201.

Haafleﬂdwaﬂ C8A3AHHOCNb

C Touku 3peHus sBoJonnoHnpoBanusa FaaS aBigercs nmpusieka-
TEJIBHON apXUTEKTYPOi, MMOCKOJbKY OHA MCKJIOYAET U3 PACCMO-
TPEHUST HECKOJIBKO 00JIacTell: TEXHUIECKYI0 apXUTEKTYPY, 00JIacTH
aKcIuTyaraluy u 6esonacioctu. HecMOTpst Ha TO 4TO 9Ta apXUTEK-
Typa JIETKO 9BOIOIIMOHUPYET, OHA IMeeT cepbe3Hble OTPAaHNICHMS,
CBSI3aHHBIE C TIPAKTUYECKUMHU COOOPaKEHUSMU, U IIEePEKJIa[bIBACT
GOJIBIITY 0 YacTh IPOOJIEeM Ha aKTUBHUPYIONLyto (hyHKImI0. Harpumep,
HecMOTpst Ha To uTo FaaS Oyzer ynpaB/siTh 2/1laCTUYHBIM MacCIIITa-
OGUpOBaHMEM, BBI3bIBAtOIast (PYHKIHS JOJKHA YIIPABJISTH JTIOOBIMI
TPAH3AKIIUAMU U CJIOXKHON KOOp/inHaIel. B TpauiinonHoM npu-
JIOKEHUN KOOPIUHAIINS TPAH3AKIIUSIMU OOBITHO YIIPABJISIETCS BHY -
TpeHHel nH@pacTpykrypoit. OnHako ecn BaaS He nojep:xuBaet
9TO TOBeJIEHNe, KOOPAMHAINA TOJLKHA TIePeXOInTh Ha WHTepdetic
OJIb30BaTeN s (AKTUBUPYIONTUI CEPBUC).

P33pa6OT‘II/IKI/I HE /TOJIJKHbI BI)I6I/IpaTI) APXUTEKTYPY, HE OLICHUB €€ B OT-
HOIIEHUN peaJIbHbIX HpO6JIeMy C KOTOPbIMH OHa CTOJIKHETCA.

Y6enutech, 9TO BEIOPAHHAS APXUTEKTYPA COBIATAET C TPOOTIEMHOI
obmactsio. He mprTaiitech MpUCIOCOOUTD HETIOAXOSATIYIO APXUTEK-

TyPY.
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Hecmotpst Ha TO uTO GeccepBepHbIE aDXUTEKTYPhI UMEIOT MHOTO TIPHBJIEKA-
TeJIbHBIX (DYHKIIHIA, y HIX €CTh OlIpe/ieIeHHble orpanndenust. B uactnocTu,
BCE PEIIeHNs YacTo CTPAJAAIOT OT aHTUIaTTepHa «JIoByIIKa Ha mocJes-
Hux 10 %» (Last 10% Trap), moapobHo onucantoro Ha c. 206. Bosbrias
YaCTh TOTO, YTO KOMaH e HEOOXOINMO TIOCTPOUTH, MOKHO C/IEJIATh JIETKO
1 GBICTPO, HO OBIBAET U TaK, YTO Pa3padOTKa MOJHOTO PENIeHUsT MOKET
00MaHyTh MX OKUIAHUSI.

KoHTposb pa3Mepa KBaHTa

PasMep KBaHTa apXUTEKTYPbI B OOJBIION CTEIIEHU OMpe/eJisieT, Ha-
CKOJIBKO JIeTKO Oy/ieT pa3paboTuynKaM OCYIIECTBIISITh 9BOJIOIUOHHDIE
nsmenenus. Kpynnbie KBaHTBI, TaKMe Kak Y MOHOJIMTHOM apXUTEKTYPbl
u apxutekTypbl SOA Ha OCHOBE COOBITHIA, ¢ TPYIOM 9BOJIIOIIUOHUPYIOT
13-32 HeOOXOAMMOCTH KOOPIMHAIINN JIJIsT KAKIOTO M3MeHeHus. Menee
CBSI3HbIE aDXUTEKTYPbI, TAKHE KaK apXUTEKTYPbI Ha OCHOBE COOBITUI
¢ maTTepHOM OpOKepa ¥ MUKPOCEPBUCOB, YACTO HAMHOTO JIerde 9BOJIIO-
IIUOHUPYIOT.

CTpyKTypHbIe OrpaHnueHns Ha 9BOJIOTTUOHUPYIOITYIO AaDXUTEKTYPY 3aBU-
CSIT OT TOTO, HACKOJIBKO XOPOIIO Pa3gpabOTUNKHU CIIPABUIIMCH CO CBSI3aHHO-
CThI0 1 (DYHKITMOHAJIbHBIM CIETIJIEHEM. DBOJIOIMOHUPOBATS JIETUE, €CIIN
pa3pabOTUNKHU CO3/AIM MOIYJIbHYI0 KOMIOHEHTHYIO CHCTEMY € XOPOIIO
orpeieJIeHHBIMKI TOYKaMu nHTerpanun. Hampumep, ecin Oblia co3paHa
MOHOJIMTHAS apXUTEKTYPa, HO € TIATEIbHO MOA00PaHHON MOLYIbHOCTHIO
1 U30JISATEI KOMIIOHEHTOB, TO TaKast apXUTEKTypa MPEI0CTaBIsieT O0JIbIIe
BO3MOKHOCTEM JIJIs1 BOJIIOIIMOHUPOBAHNS, TaK KaK pa3Mep apXUTEeKTyp-
HOT'O KBaHTa y Hee MeHblle 6J1aroapsi CBSI3aHHOCTH.

YeM MeHbIIIEe apXUTEKTYPHBII KBAHT, TeM O0Jiee 9BOJIOIMOHNPYIONIeH
Oyler apxXUTeKTypa.
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MpakTuueckmnii npuMep: npeaoTBpalleHne
LIUK/IOB KOMMOHEHTOB

PenultimateWidgets nmeeT HeCKOJIBKO aKTHBHO pa3pabaThiBaeMbIX MOHO-
JIUTHBIX NpuiokeHuil. IIpu npoekTupoBaHUM KOMIIOHEHTOB OJIHOU 13
TeJIel apXUTEKTYPBI SIBJISETCS CO3/[aHNe aBTOHOMHBIX KOMITOHEHTOB — YeM
60JIbIIIE U30JIMPOBAH KOJI, TEM JIETYe C €ro TIOMOIIBIO BHOCHTh U3MEHEHHSI.
O6rieit mpobIeMOoii BO MHOTHX SI3BIKAX € MOIIHOM Cpeioi pa3paboTKu s1B-
nsercst yuka 3asucumocmu nakemos (package dependency cycle), kotopsrit
OIKCHIBAET OOLIUI ClleHApUii, TPUBEAEeHHBIN Ha puc. 4.14.

com.company.utils

A 4

com.company.data

Puc. 4.14. Linkn 3aBUCMMOCTM NAKETOB

Ha pwuc. 4.14 maket com. company .data UMIIOPTHUPYETCS U3 com. company .
utils, a com.company.utils uMHoOpTUPYETCA U3 com.company.data,
[PU 9TOM HU OJUH U3 KOMIIOHEHTOB He MOKeT OBITh MCIIOJIb30BaH 0e3
BOBJIEYEHUST OCTATbHBIX, YTO CO3/[aeT MK KOMITOHEHTOB. O4eBHUIHO,
YTO IUKJIBI HAPYIIAIOT CIIOCOOHOCTD U3MEHSIThCSI, TIOTOMY YTO CJIOKHAST
CETh IMKJIOB /[€JIaeT NHKPEMEHTHbBIE U3MEHEHNUS 3aTPYAHUTEIbHBIMU.
Takwue st3p1kH, Kak Java uan C#, uMeroT cpe/ibl pa3paboTKH, KOTOPBIE TI0-
MoraoT pa3paboTunkam (¢ MOMOIIBIO BCTPOEHHBIX B CPe/y pazpaboToOK
[0JICKA30K ), IIpe/ijiarast IpoIyIieH bl uMopt. ITockosbky pazpabor-
YMKN HESTBHBIM 00pPa3oM OYeHb MHOTO MMIIOPTUPYIOT B IPOIIECCE TIPO-
rpaMMUPOBAHUS C IIOMOIIBIO CPe/ibl Pa3pabOTKU, TO UCKJIIOUNTD IIUKJIbI
3aBUCUMOCTH MAKETOB CJIOKHO, TaK KaK MHCTPYMEHTAJIbHbIC CPEICTBA
COIIPOTUBJIAIOTCS 9TUM YCUJIUSIM.
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Apxurekropsr PenultimateWidgets Gecriokositest, uro pazpaboTyuKm
IIPOTPAMMHOTO 00€ECTIEYeHUST CTyIallHO BCTABJISIOT ITUKJIBI MEKITY KOM-
norertamu. K cuacTbio, y HUX €CTh MEXaHU3M JIJIs 3alIUTHI OT 3TUX (hak-
TOPOB, KOTOPBIE BPEIAAT 9BOJIONMOHUPOBAHUIO NPUIOKEHWIT, 2 UMEHHO
(YHKIUHU IPUTOIHOCTH. BMeCTO TOT0 4TOGBI OTKA3aThCS OT IPEUMYIIIECTB
cpelbl pa3paboTKH, MOCKOJIbKY OHA CIIOCOOCTBYET MOSIBICHUIO TIIIOXHMX
[PUBbBIYEK, MOKHO C TIOMOIIBIO (DYHKIUIT IPUTOHOCTH OCTPOUTD CETh
6€e301aCHOCTH TPOEKTUPOBAHUs. [[JIsT MHOTUX MOIMYJISIPHBIX MaaT(GopM
CYIIECTBYIOT KOMMEPUYECKUE MHCTPYMEHTHI U HHCTPYMEHTBI ¢ OTKPBITHIM
KOJIOM, KOTOPbI€ MOTYT TIOMOYb PACITyTaTh IUKJIbI. MHOTHE TPUHUMAIOT
(bopMy MHCTPYMEHTA CTATHYECKOTO aHAM3A KO/Ia, KOTOPBIiT OTHICKUBAET
IIUKJIBI, B TO BPEMsI KaK JIPyTrhe COCTABJSAIOT CIUCKK 3aj1a4 10 pedakTo-
PHHTY KO/Ia, 4TOObI TIOMOYb Pa3padOTUMKAM ITO UCTIPABUTb.

Kak MOXHO TIPeZIOTBPATUTD MOSIBJICHIE HOBBIX IIMKJIOB ITOCJIE UX y/ajle-
Hust? CTaHzapThl IPOrPaMMUPOBAHUS He TIOMOTAIOT Pa3pabOTYMKaM B pe-
HMIEHNU 9TUX HpO6.HeM, TaK KaK OHU ITOMHAT 6IOpOKpaTI/I‘-IeCKI/Ie TIPUHITUIIBI,
JIeKalye B OCHOBE ITPOTPaMMHUPOBaHNst. BMeCTo TOro oHM 1pe/iioynTaioT
YCTaHaBJMBATD TECTBI NJIN JIPYTUE ME€XaHN3Mbl KOHTPOJIA AJIA 3alllUThI OT
«CJIMIIKOM» ITOJIE3HBbIX MHCTPYMEHTOB.

Paspaborunku PenultimateWidgets ucnosb3yioT HOMyJIsIpHBIN HWHCTPY -
MEHT C OTKPBITBIM MCXOIHBIM KOZOM JiJist iatopmer Java JDepend,
KOTOPBII BKJTIOYAET KaK TEKCTOBbIE, TaK U rpadudeckue mHTephenco st
aHasm3a 3aBucumMocteil. ITockoabky JDepend nammcan Ha Java, paspa-
GOTYMKU MOTYT MCIT0JIb30BaTh AP /17151 HamrcaHust COOCTBEHHBIX TECTOB.
Paccmorpum ipumep 4.1.

Mpumep 4.1. Vicnonb3osaHue JDepend Ans NporpamMMHON naeHTUUKaLMm
LIMKI0B

import java.io.*;

import java.util.*;

import junit.framework.*;

public class CycleTest extends TestCase {
private JDepend jdepend;

protected void setUp() throws IOException {



MpaKTMYecKuii NpuMep: NpeaoTBpallieHne LMKI0B KOMMOHEHTOB 137

jdepend = new JDepend();
jdepend.addDirectory("/path/to/project/util/classes");
jdepend.addDirectory("/path/to/project/web/classes");
jdepend.addDirectory("/path/to/project/thirdpartyjars");

}
/**

* [lpoBepsAeT, 4YTO HW OAWH MAKeT He COAEepXUT
* UMKNOB 3aBUCMMOCTEN MaKeToB.
*/
public void testOnePackage() {
jdepend.analyze();
JavaPackage p = jdepend.getPackage("com.xyz.thirdpartyjars");
assertEquals("Cycle exists: " + p.getName(),
false, p.containsCycle());

}

/**
* [lpoBepsAeT, 4YTO HW OAWH MAKeT He COAEepPXUT
* UMKNOB 3aBUCUMOCTElN MNakeToB.
*/
public void testAllPackages() {
Collection packages = jdepend.analyze();
assertEquals("Cycles exist",
false, jdepend.containsCycles());

B ipumepe 4.1 pazpaboTunk g06aBJIsIeT JUPEKTOPIH, COAEPIKAIIIE TAKeThI
115t jdepend. 3aTeM pa3pabOTYMK MOKET IPOBEPUTD JIMOO OMHOYHBIH T1a-
KeT Ha HaJIn4ue IIUKJI0B, T1O0 BCIo 6a3y Koa, KaK IIOKa3aHO B MOLYJIbHOM
Tecte testAllPackages (). [Tocse Toro kax mpoexT mpoies yepes Tpy/Hble
3a/1a4 BBIABJIEHUS W YIAJEHUS [IUKJIOB, BOCIIOJb3YUTECh MOIyIbHBIM
TecToM testAllPackages() BMBCTO(byHKuy@iHpHTOﬂHOCTHIUU13aU1MTbI
OT NOSBJIEHUS IIUKJIOB B OYAyIIEM.



JBOJIIOLIMOHUpYIOLLME
AaHHble

IIpu yuacmuu IIpamoda Cadaradica

Pensmionnblie u 1pyrue TUBI XpaHEHUS JAHHBIX TTOBCEMECTHO MCIIOJIb-
3YIOTCSI B MTPOEKTAX 10 pa3paboTKe MPOrPaMMHOTO OOeCTIedeHusT, TIPe/i-
cTaBiisisi GOPMY CBSI3M, KOTOpast 3a4acTyo 6oJsiee mpobjaeMaTuyHa, YeM
apXUTEKTypPHast CBSI3aHHOCTb. Janivie sIBISIOTCS BaKHOU 00J1aCThIO,
KOTOPYT0 HEOOXOAMMO YUUTHIBATH TIPHU Pa3paboTKe SBOJIOIIMOHUPYOIIEN
apxuTekTypbl. Onincanme Bcex aclieKTOB MPOEKTHPOBAHUS 9BOJIOIMOHU-
pyfonx 6a3 JaHHBIX BBIXOAUT 3a paMKu 9Toi kHurK. K cyacThio, Harl
kosutera [Ipamon Camanamx (Pramod Sadalage) coBmectro co CrorToM
IAMmbsepoM (Scott Ambler) narmcamu kaury Pegpaxmopunez 6a3 oannvix.
Jsoaroyuonnoe npoexkmuposanue (http://databaserefactoring.com/). MbI BKJTI0-
YN TOJIBKO OT/IETbHBIE YaCTH TPOEKTUPOBAHUS 0a3 JaHHBIX, KOTOPbIE
BJIMSTIOT Ha 9BOJIOINMOHUPYIOIINE apXUTEKTYPbl M ITPU3bIBAEM HAIINUX
yuTaTe el IPOYNTATh ATy KHUTY 1IETUKOM.

Korzma MbI roBopuM admunucmpamop 6asvt dannvix (DBA), Mbl iMeem
B BU/LY TOTO, KTO TIPOEKTUPOBAJ CTPYKTYPY JAHHBIX, TUCAJT KO/ JOCTYTIa
K JIaHHBIM U UX UCIIOJb30BAHUS B MPUIOKEHUSX, TIUCAJ KO, KOTOPbIil
BBITIOJIHSIET OTlepaliuy ¢ 6azaMu JIaHHBIX, COXPAHSIET U yJIydIIaeT XapaKTe-
pucTHKHN 6a3 TaHHbIX U 06ECTIeYNBAET OIePAIli PE3EPBHOIO KOTUPOBAHUST
1 BOCCTAHOBJIEHUST Ha CJTy4aii MX yTpaThl. AIIMUHUCTPATOPBI 1 Pa3paboTy -
Ku 6a3bl IAHHBIX YACTO SIBJISIOTCSA OCHOBHBIMU CTPOMTEJISIMU TTPUJIOKEHUIA,
paboTa KOTOPBIX OJIKHA TECHO KOOPAUHIPOBATHCSL.
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DBOJIIOLMOHHOE NPOEKTUPOBaHNe
6a3 gaHHbIX

IBOJIIOIIMOHHOE TIPOEKTHPOBaHMe (a3 TaHHBIX BO3HUKAET, KOT/[A pa3pa-
GOTYMKKM MOTYT CTPOUTH M Pa3BUBATh CTPYKTYPY Gasbl JaHHBIX MO Mepe
U3MeHeHMiT co BpeMeHeM TpeboBanmii. CxeMbl Gasbl JaHHBIX ABJISIOTCS
a0CTpaKIUsIMHU, AaHAIOTUYHBIMU HepapXuu KiaaccoB. [1o Mepe n3amMeHeHust
peaibHOTO MUpPa 9TU MU3MEHEHUS JOJKHBI OTPAKATHCS B aOCTPAKIUAX
pa3pabOTUNKOB U aZIMUHKCTPaTopa 6a3 JaHHbIX. MHaye aTh abCTpakium
MIOCTENIEHHO yTPaTAT CUHXPOHU3AINIO C PEAJbHBIM MUPOM.

SBOJIIOLMOHHbIE CXEMbI

Kakum 06pazom pazpabOTUNK apXUTEKTYPhI MOKET IIOCTPOUTH CHCTEMBI,
MO/IIEPKUBATOTIIHE DBOJIIOIMOHHOE PAa3BUTHE, TIPU 3TOM IIPOIOJIKAS UC-
[OJIb30BATh TPAJAUIIMOHHbII HHCTPYMEHT, TAKOH KaK PesIsIinOHHbIE Gasbl
maHHbIX? Kirfod K IpOeKTHPOBAaHUIO HBOJIIOIIMOHUPYIOIIEH Oa3bl TaHHBIX
JIEKUT B 9BOJIIOIIMOHUPYIONIUX cXeMaxX U Kojie. HenpepbiBHas rmocraBka
perraet mpobeMy TOTO, Kak BBICTPOUTH TPAJAUIIMOHHbBIE PA3PO3HEHHDIE
JIaHHBIE B HEMPEPBIBHBII KOHTYP 0OPATHOW CBSI3U COBPEMEHHBIX TIPOEK-
TOB IIPOrPaMMHOT0 obecriedeHst. PazpaboTunku JOJKHBI 06pabaThiBaTh
U3MEHEeHUs B CTPYKType 6asbl JaHHBIX TaK jKe, KaKk OHU 00pabaTbhiBalOT
HCXOJIHBII KOJI: TecTupoBaTh (tested), Bepcuonuposars (versioned) v nH-
KPEMEHTHO u3MeHsITh (incremental).

lecmuposanue

AMUHUCTPATOPBI U pa3paboTINKN 623 TaHHBIX TOJKHBI TIATEb-
HO TIPOBEPSITH U3MEHEHMSI B cXeMe 0a3bl TaHHBIX, YTOOBI FapaHTHPO-
BaTh CTaOUIBHOCTD. ECJIN pa3pabOTYMKY UCIOJIB3YIOT HHCTPYMEHT
0TOOpaKeHUST TAHHBIX, TAKON KaK MHCTPYMEHT 0ObEKTHO-OPUEH-
TUPOBAHHOTO OTOOPAsKEHMS, OHU JOJKHBI YUUTBIBATD JOMOJTHH-
TeJIbHbIE (DYHKITUH TIPUTOHOCTH, UCTIOJIB3YEMBbIE JIJIsT 00eCTIeUeH ST
CUHXPOHU3AINK 0TOOPAKEHUST CO cXeMaMi Oa3bl TaHHbIX.
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Bepcuonuposanue

Paszpaborurku u aqiMuHUCTPATOPbI B/I 10JI5KHBI BECTH YUeT BepCHii
cxeM 0a3bl JAHHBIX BMECTE C KOZOM, KOTOPBIil OHA MCIOJIb3YeT.
CxeMBbl MCXOHOTO KOoJla 1 0a3bl TaHHBIX SIBJSIOTCS CUMOMOTH-
YeCKMMU ¥ He BBITIOJHSIOT HU OHOW (YHKIMK ApPYT 6e3 apyra.
WHuskeHepHble TPAKTUKH, KOTOPble HCKYCCTBEHHO Pa3/le/isioT 3TH
JIBa TI0 HEOOXOIUMOCTH CBSI3aHHBIX HJIEMEHTA, TPUBOJISAT K TIOTEPE
adexTuBHOCTH.

HHerMeHTngle USMEHEHUS

V3menenwst cxeM 6a3bl TAHHBIX JTOJIKHBI TIOSIBJISITHCS TIO MEPE TOTO,
KaK BHOCSITCSI U3MEHEHUsI B UCXO/HBIN KO/I: MTHKPEMEHTHO, B XOJIe
9BOTIONIMOHUPOBaHUS cucteMbl. CoBpeMeHHas MPaKTUKa TTPOeK-
TUPOBAHUS cTapaercs nsberarb 0OHOBJIEHUS cXeM 0asbl JaHHBIX
BPYYHYIO, IIPENOYNTAST UCTIOJIH30BATh BMECTO ATOTO aBTOMATU3U-
pOBaHHBIE MHCTPYMEHTBI MUTpaliuu (migration tools).

VHCTPpYMEHTBI MUTPAIMU TIO3BOJISIOT paspaboruynkam (WU aMUHU-
cTpaTtopaM) BHOCUTDH B 0a3y JaHHBIX HeOOJIbIINe, THKPEMEHTHbIE 13-
MeHEeHWsI, KOTOPble aBTOMATUYECKH TIPUMEHSIIOTCS KaK 4acTh KOHBelepa
pasBeptbiBanus. OHM CYNIECTBYIOT B IIMPOKOM CIIEKTPE BO3MOKHOCTEN
OT TTPOCTBIX UHCTPYMEHTATLHBIX CPEJICTB, TPeHA3HAYEHHBIX JIJIST 3aITyCKa
13 KOMaHIHOHW CTPOKH, JI0 TaKUX CJOXKHBIX, Kak Proton IDE. Eciiu pas-
paboTunky Tpebyercsi BHECTU B CXeMY U3MEHEHMe, OH THIIeT HeOOJIbIIO
JIeJIbTa-CKPUIIT, aHAJIOTUYHbBIN TPUBEJIEHHOMY B ripumepe d.1.

Mpumep 5.1. MNpocTas murpaumnst 6asbl AaHHbIX

CREATE TABLE customer (

id BIGINT GENERATED BY DEFAULT AS IDENTITY (START WITH 1)

PRIMARY KEY,

)s

firstname VARCHAR(60),
lastname VARCHAR(60)

WucrpymenT murpaiuu 6epet pparmMeHT Koa Ha si3bike SQL, anaso-
TMYHBIN IPUBEJIEHHOMY B IpuMepe 5.1, 1 aBTOMaTUYeCKU MPUMEHSIET
€ro K 9K3eMIisipy 6a3bl aHHbIX pazpaborurka. Ecau pazpaboTdnk
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CILYCTSI OTIPEe/IeJIEHHOE BPEMs BCIIOMUHAET, YTO 3a0bLI H0O6aBUTDH ATy
POXK/EHMS, @ He U3BMEHUTHh HAYaJbHYI0 MUTPAIMIO, OH MOKET CO3/1aTh
HOBYIO MUTPAIMI0, KOTOPAST U3MEHUT TIEPBOHAYAJIBHYIO CTPYKTYPY, KaK
9TO TIOKA3aHO B IpUMepe 5.2.

MpumMmep 5.2. [lobaBneHne aatol poXXAEHNS B CYLLECTBYIOLLYIO Tabnnuy
C MOMOLLbI0 MUrpaLun

ALTER TABLE customer ADD COLUMN dateofbirth DATETIME;
--//@UNDO

ALTER TABLE customer DROP COLUMN dateofbirth;

B npumepe 5.2 pazpaboTynK U3MEHUJI CYIIECTBYIOILYIO CXeMY, 106aBUB
B Hee crosbel. HekoTopble MHCTPYMEHTBI MUTPAIIMK TaKKe MOTYT O -
Menamy Te i nHble Bo3MokHocTu. [logaepikka oneparuu ommenwt
JlaeT BO3MOYKHOCTD pazpaboTurkaM 06e3 Tpyja IepeaBUraThest BIepes
1 Ha3ajl B MCII0JIb3YEMBIX BEPCHUSIX cXeM 0a3bl aHHBIX. [Ipeamomoxmm,
4T0 y npoekTa Bepcust 101 B permo3auTopun NCXo{HOTO KO/Ia U eMy HYK-
HO BepHYThCs K Bepeun 95. 17151 KCXOMHOTo Kozia pa3paboTUUKK IPOCTO
J0CTAIOT Bepcuio 95 u3 cucteMbl yrpasiaenus BepcusiMu. Ho kak oxu
CMOTYT TapaHTHPOBATH TO, YTO cXeMa Oas3bl JAaHHBIX TOIXOIUT JIJIst BEP-
cun 95?7 Eciii oHM MCTTOJIB3YIOT MEPEXO/IbI C BO3MOKHOCTHIO 0OMMENbL, TO
CMOTYT «OTMEHUTH» BO3BpalleHue Ha 6osee crapyto Bepcuio (95) aToit
CXEeMBbl, TPUMEHSIST KasKIbIH TIePeX0/ 10 ouepein, YTOObI BEPHYThCS Haza[
K TpeOyeMoil BepCuu.

OztHaKO GOJIBIIMHCTBO KOMaH/| OTKa3aJIMCh OT UCIIOJIb30BAHMS OMMEHbL 1O
TpeM npuyrHaM. Bo-11epBbIX, e/ CyIecTBYIOT BCe MUTPAIK, TO paspa-
GOTYMKU MOTYT IIOCTPOUTD 0a3y JAHHBIX HEIOCPEACTBEHHO JIJIS TOI TOUKH,
KOTOpas UM HY’KHa, He BO3BPAIasiCh K MPeIbIIyIUM BepcusiMm. B naiem
npuMepe pazpaboTUrKaM IPUILIOCH Obl 3aHATHCSA COOPKOI Bepeumii ¢ 1-i
110 95-10, 4TOOBI BOCCTAaHOBUTH Bepcuio 95. Bo-BTOPbIX, 3aueM TO/IepsKu-
BaTb /IB€ IIPpaBUJIbHbIC BEPCUU, KaK IIPEAbIAYILYIO, TaK U HPEAIIECTBYIO-
1gyio? /I npaBuiIbHOM TOANEPKKU OMMeHb. OHY JIOJAKHbBI TECTHPOBATh
KOJI, MIHOT/Ia y/IBanBasi HarPy3Ky TeCTUPOBaHusL. B-TpeTbux, mocrpoenue
HOJTHOIIEHHOU 0mMebl MHOT/IA TIPUBOINT K cephe3HbIM mpobaemam. Ha-
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pUMep, MpecTaBbre cebe, UTo Mepexo/] MPUBEN K MoTepe TabJIUIb; KakK
Terepb CKPUIIT II€PEeX0/ia COXPAHUT BCe JAHHbIE IIPU OTIEPAITUY OMMEHbL?

[Tocse Toro Kak pazpabOTUYUKK 3AIYCTHIN MUTPAIUU, OHU CUUTAIOTCS
HEM3MEHHBIMU, a U3MEHEHUS MOJIEJUPYIOTCS MOcje pabOThI CUCTEMbI
ABOIHOM 3amvcu. Harpumep, mpeamnonokum, uto paspabotunk Jannsiib
3aITyCTUJI MUTPAIUIO U3 TpuMepa 5.2 B KauecTBe 24-if MUTPAIliu B TIPO-
ekte. [Toz:xe oH oco3Hal, uTo dateofbirth nocse atoro He HykHA. OH MOT
GBI ITPOCTO YAATUTD 24-10 MUTPAINIO, @ KOHEYHBIN Pe3yJibrar B Tabsuiie
Oyzer 6e3 cooTBeTcTBYIONIEro cToa01a. OQHAKO J11000i1 KOI, HATMCAHHBIN
B TIPOMEXXYTKE BpeMEHU MeK/y MOMEHTOM, Kor/a /lannaib BBITTOTHUIT
MUTPAIIIO U HACTOSIIIINM BpEMeHEM, TIPE/IIoJIaraeT Haimdue CToIo1a ¢ jia-
TaM¥ POKIEHUS 1 O0JIbIe He OyaeT paboTaTh, eCIU M0 KaKOH-TO IPUYHHE
IPOEKTY HEOOXOANMO BEPHYTHCSI B HEKOTOPYIO IPOMEKYTOTHYIO TOUKY
(Hampumep, 4TOOBI YCTPAHUTH OMUOKY). BMecTO TOro 4T00OBI yAATSITH
GoJiblile He HYKHBIH cTosiberr, JlaHua b 3amycKaeT HOBYIO MUTPAIIHIO,
KOTOpast yIAJISIET ITOT CTOJOEIL.

Murpatuy 6asbl JaHHBIX ITO3BOJIAIOT aMUHUCTPATOPAM 1 Pa3paboTYnKaM
YHPaBJIATb HOCTEINEHHBIMU USMEHEHUAMMN CXEMbI U KO/la, paCCMaTpuBaA
KayK/IyIO U3 9TUX YacTell Kak eauHoe 1eoe. C MOMOIIBI0 BKIIOYEHS 13-
MeHeHUT 6a3bl JAHHBIX B KOHTYP 0OPATHOI CBSI3U KOHBeliepa pa3BepThI-
BaHUsI PA3PabOTYMKY TTOTy4aiOT GOJIbIIE BOBMOKHOCTEN UCITOIb30BAHUST
aBTOMATU3ALMU 1 00JIETYeH s IIPOBEPOK MOPSI/IKA CJIE[OBAHUST OTIePAIlUil
BBIIIOJTHEHMA ITPOEKTA.

UHTerpauua 6a3bl AaHHbIX o6Lwiero
MCrNoJib30BaHUA

Pacnipoctpanennas cxema mHTerpaiuu, mpuBe/ieHHas B 9TOU TyiaBe, HOCUT
HasBaHue unmezpayuu 6asvl dannvix 00wezo ucnoavsosanus (http://www.
enterpriseintegrationpatterns.com/patterns/messaging/SharedDataBaselntegration.
html). DTa cxeMa IIpUMeHsET PeJsIUOoHHbIe Oa3bl JaHHBIX B KauecTBe
MeXaHM3Ma OOIIEro KCII0/Ib30BaHM JaHHbBIX U IIPe/cTaB/IeHa Ha puc. 5.1.
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Mpunoxeue A Mpunoxerue B Mpunoxenue C

ba3a faHHbIx

Puc. 5.1. Vcnonb3oBaHue 6a3bl AaHHBIX B KQYECTBE TOUKM MHTErpaumm

Ha puc. 5.1 xaxaoe 13 Tpex MPUIOKEHUI HCIIOJIb3YeT OJIHY U TY Ke pe-
JSIUOHHYI0 6a3y JaHHBIX. [[POEKTHI 4acTO MO YMOJYAHUIO UCIOJIb3YIOT
3TOT TUI UHTErPAIUH, TIPU ITOM KaK/[bIH ITPOEKT MUCIIOJIb3YeT OJHY U TY
JKe PeJSIIMOHHYI0 6a3y MaHHbBIX 110 MPUYUHE TOTO, YTO ITOTO JKETaeT
pyKoBOzcTBO. Tak mouemy Obl He MCIIOJIB30BATh COBMECTHO JIaHHBIE BO
BCeX TpoeKkTax? Pa3paboTunku apXuTeKTyphbl OBICTPO OOHAPYIKUIIN, YTO
HCIIOJIb30BaHIe GA3bI IAHHBIX B KAYECTBE TOYKM MHTEIPAIINH HE IAeT BO3-
MOKHOCTH U3MEHSTh CXeMY BO BCEX COBMECTHO MUCITOJIb3YIOMINX JaHHbIE
MPOEKTAX.

YT0 IPOUCXONT, KOT/IA OJTHOMY ¥3 CBS3aHHBIX MEK/LY COOO0I IPUITOKEHII
TpebyeTcst pa3BUTh BO3MOKHOCTH C TIOMOIIBIO M3MeHEHUsT cXeMbl? Ecim
MpuJIoKeHre A BHOCUT U3MEHEHUST B CXEMY, 9TO MOXKET IIPUBECTHU K Pa3py-
MIEHUIO IBYX JAPYTUX MpUJioskeHnid. K cqacTpio, Kak yKe 0TMeYasoch B BbI-
MEeYHOMSIHYTOI KHUTE Pegpaxmopuiiz 6as dannwlx, st pacity ThIBAHHSI 9TO-
TO THTIA CBSI3U YACTO UCTIOJIb3yeTCs MAaTTePH PehakTOPUHTA, TIOJYUUBITUI
Ha3BaHUeE pacuuperus/coziacosanus. Muorne metoipl peaxroputra 6a3
JaHHBIX U36eTaroT OMMMOOK CHHXPOHU3AINH OJI1aroiapsi UCIOIb30BAHIIO
(dasbl iepexo/a B pehakTOPUHT, KaK TOKa3aHO Ha puc. 5.2.
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Pa3BepHyTb HoBble
U3MeHeHus, NepeHecTi iaHHble,
BHECTY NPOMEXYTOUHBIN KO

Ypanutb crapyto cxemy,
MIPOMEXKYTOUHbII KOA

Havano Mepexon Koneu

—A—— A
Ocywecrsnene [epnop nepexoga  3asepluenue
pedakTopurra  (CTapblid v HOBbIA)  pedakTOpuHra

Pacwupenne KoHtpakT

Puc. 5.2. CxeMa paclumpeHusi/cornacoBanus ans pedaktopuHra 6asbl AaHHbIX

C ucrosb30BaHUEM HTOTO MATTEPHA, Pa3pabOTYUKK MOJTYYUIN UCXOTHOE
1 KOHEYHOE COCTOSTHUS, COXPAHUB ITPU [TEPEXOJIE CMApoe U HOB0E COCTOSTHUS.
ITO Tepexo/[HOe COCTOSIHUE MTO3BOJISIET MCIIOIb30BaTh BO3MOKHOCTD Bep-
HYTbCSI Ha3a/l, @ TAK3Ke PeIOCTaBIILgeT I0CTaTOYHOE BPEMSI IPYTUM CUCTEMAaM,
4TOOBI HACTPOUTRCSI HA 3TO N3MeHeHue. /[t HEeKOTOPBIX OpraHu3aInii mepe-
XOJTHOE COCTOSTHUE MOKET ITPOJI0JIKATHCSI OT HECKOJIBKUX JTHEH 710 MECSIIIEB.

[lanee mpuBOANTCS IPUMED pacuiupenis/coziacosanus B aeiictsuu. Pac-
CMOTPUM 00BIYHOE DBOJIIOIMOHHOE U3MEHEHNE pas3ieIeHUsT CTOI0a UMEH
Ha cToJ10er ¢ uMeHeM U (pamiireit, Kotopoe Komianuu Penultimate Widgets
noTpebOBAIOCH B MAPKETHHTOBBIX 11eJistX. [[J1s1 9TOTO n3MeHeHus y pa3pa-
GOTYMKOB €CTh Haua/IbHOE, PACITMPEHHOE U KOHEYHOE cocTosiHME (puc. 5.3).

Ha puc. 5.3 mosiHoe umst (MMst 1 (DaMUITHST) TIPEICTABJIEHO OHUM CTOJIO-
oM. Bo Bpems mepexoma agMuHUCTpaTOp 06asbl AaHHBIX KOMIAHUI
Penultimate Widgets mosmken coxpanuth 00e Bepciu, 4T00bI TPEIOTBPATHTh
BO3MOKHOE pa3pyIIeHre TOYEK MHTerpaIiy B 6a3e JaHHBIX. Y aJIMUHKUCTPa-
TOPa €CTh HECKOJIbKO BaPUAHTOB TOTO, KK BBIIIOJIHUTD PasjieJieH e CToJI0na
C TOJIHBIM MUMEHEM Ha CTOJIOEI] ¢ UMEHeM U cToJI0el] ¢ (haMUIrei.

1-n BApPUAHT: HUKAKUX TOYEK UHTErpauun, HUKakKmx
YHacnenoBaHHbIX AaHHbIX

B atom ciryuae y pa3pabOTYMKOB HET HUKAKUX JIPYTUX CUCTEM U HUKAKIX
CYIIECTBYIONTUX JaHHBIX /IS YIIPABJIEHUS, TOITOMY OHU MOTYT 00aBUTDH
HOBBIE CTOJIOIBI U YIAJIUTH CTapblii CTOGEI!, KaK TOKa3aHo B mpumepe 5.3.
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Knuent
ID knueHTa Hauano
. uma = "Mpamop Capanamx
HauanbHoe coctosHme
Knuent

ID KnueHTa Pacwupenue
Nma uma = "Mpamog Caganagx
uma uma = "lMpamopn"
damunua damunua = "Caganapx"
SynchronizeCustomerName
{ event = update | insert }

CocTosiHMe paciunperua

MLE OxaTtue
ID knuenTa uma = "lMpamop"
nms damunua = "Caganagx"
damunusa

KoHeuHoe coctosiHme

Puc. 5.3. Tpu cocTosHus pedakTopyHra paclumpeHus/cornacoBanms

Mpumep 5.3. MNpocToli cnyyant 6e3 Touek MHTErpauun U yHacie[oBaHHbIX
JIaHHBbIX

ALTER TABLE customer ADD firstname VARCHAR2(60);
ALTER TABLE customer ADD lastname VARCHAR2(60);
ALTER TABLE customer DROP COLUMN name;

st 1-20 eapuarnma pedakTOPUHT BBIIOJIHSAETCS HAIPSIMYIO, IPU 9TOM
AIMIUHUCTPATOP BHOCUT HEOOXOIMMbIE U3MEHEHUSI U 3a0BIBAET 00 9TOM.

2- BapuaHT: AaHHbIe HacneayrTCcs, HO HeT HUKaKUX
TOUEK MHTerpauum

B stom cuenapun paspaboTunku GepyT CyIECTBYIONIME JaHHbIE /IS UX
MUTPAIMU B HOBbIE CTOJIOIIBI, HO TIPY 3TOM Y HUX HET HUKAKUX BHEIITHUX
cHCTeM, O KOTOPBIX IPUILIOCH ObI 6ECIIOKOUTHCA. J[/I1s n3BIeYeHus He-
006X01MMOi1 MH(OPMAIUK 13 CYIIECTBYIONIErO CTOIOA UM HEOOXOIUMO
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co3/ath (HYHKIMIO, KOTOpast Oy/IeT YIpaBJsTh MEPEHOCOM JaHHbBIX, KaK
MOKA3aHO B TIpUMepe 5.4.

MpumMmep 5.4. Hacneayemble gaHHbIE, HO 6€3 MHTErpaToOpoB

ALTER TABLE Customer ADD firstname VARCHAR2(60);

ALTER TABLE Customer ADD lastname VARCHAR2(60);

UPDATE Customer set firstname = extractfirstname (name);
UPDATE Customer set lastname = extractlastname (name);
ALTER TABLE customer DROP COLUMN name;

B atom crierapun agMuHICTpaTOp 6a3bl JAHHBIX JTOJKEH U3BJIEYD U OCY-
HIECTBUTH MUIPAIMIO JIaHHBIX, OZIHAKO 3TO HEJIb3s CYUTATh Ollepalueid,
BBITTOJIHEHHO HAIIPSMYIO.

3-n BAdpPUaHT: CyljecTByrolime AaHHbI€ U TOYKU MHTErpaLuum

ITO caMbIil CJIOKHBINA ¥, K COKAJIEHMIO, HanboJjiee paciipocTpaHeHHbII
crenapuii. Komnanuu Heo6X01MMO BBITIOJTHUTH MUTPAITIIO UMETOTITITXCST
JIAaHHBIX B HOBbIE CTOJIOIBI, B TO BPEMsI KaK BHEIITHUE CHCTEMbI 3aBUCSIT OT
cT0J1011a MMA, KOTOPBII MX PazpabOTYMKU He MOTYT II€PEHECTH, YTOOBI KC-
II0JIb30BaTh HOBBIE CTOJIOIBI B TPEOYEMbIX BpeMEHHBIX paMKax. TpeGyembrii
SQL dparmenT mosiBisieTcs B ipuMepe 3.5.

MpumMmep 5.5. CnoXxHbI cnyyal ¢ yHacneaoBaHHbIMU AaHHbIMM
W MHTerpaTopaMm

ALTER TABLE Customer ADD firstname VARCHAR2(60);
ALTER TABLE Customer ADD lastname VARCHAR2(60);

UPDATE Customer set firstname = extractfirstname (name);
UPDATE Customer set lastname = extractlastname (name);

CREATE OR REPLACE TRIGGER SynchronizeName
BEFORE INSERT OR UPDATE

ON Customer

REFERENCING OLD AS OLD NEW AS NEW

FOR EACH ROW

BEGIN
IF :NEW.Name IS NULL THEN
:NEW.Name := :NEW.firstname||' '||:NEW.lastname;

END IF;
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IF :NEW.name IS NOT NULL THEN

:NEW.firstname := extractfirstname(:NEW.name);
:NEW.lastname := extractlastname(:NEW.name);
END IF;
END;

JlJ1s1 co3manmst mepexo{HOr0 COCTOSTHUS (CM. TIPUMED 5.5) aJIMUHUCTPATOP
Gasbl IaHHBIX J00aBJIsteT B 6a3y JAaHHBIX TPHUITEP, KOTOPBIN MepeMeliaer
JIAHHbIE U3 CTOJIOIA C NONHLIM MMeHeM B HOBbII CTOJIOEI] C UMeHeM 1 CTOJIOEI]
¢ dammunnen, Korjga ocTajbHble CUCTEMbI BCTABJISAIOT JaHHbIE B 9Ty (asy
JIaHHBIX, IPEOCTABJISAST HOBOII CHCTEME JIOCTYII K TEM K€ CAaMbIM JJaHHBIM.
AHaornyHbIM 00pa3oM pa3pabOTUMKK KJIK aJIMUHUCTPATOP Gasbl JaHHBIX
00BEIMHAIOT UMA U paMUAMNI0 B CTOJIOIIE C NOMHLIM MMeHeM, KOT/Ia HOBast CUCTEMA
BCTaBJISIET JIaHHbIE TAK, YTO OCTAJIbHBIE CUCTEMBI UMEIOT JIOCTYI K CBOMM
HajlIexKaIuM 06pazoM (hopMaTUPOBAHHBIM JAHHBIM.

[TocJie TOTO KaK OCTAIbHBIE CUCTEMBI KI3MEHSTIOT CBOI IOCTYI, 4TOOBI MOJTh-
30BAaThCSI HOBOW CTPYKTYPOU (¢ pas/ieJibHbIMU UMeHAMU U (DaMUJTUSIMHU ),
MOJKeT OBITh BBITIOJHEHA (has3a cocamusi v CTapblil CTOMOEI] YAAISETCSE:

ALTER TABLE Customer DROP COLUMN name;

Ecau cyiecTByeT MHOKECTBO JaHHBIX U yaJeHUe cToJO1a 3afiMeT MHOTO
BpPEMEHM, a/IMUHICTPATOP OGa3bl JAHHBIX MOKET YCTAHOBUTD JIJIsT CTOJIONA
CTATyC «He UCTIONB3YeTCsT» (ecn 6asa JAaHHBIX TTOJIEPKUBAET ATY (DyHK-
IIUIO):

ALTER TABLE Customer SET UNUSED name;

[TocJie vcKIOUEH s CTOJIOIA CO CTAPBIMU JaHHBIMU, €CJIM HY/KHA BEPCHUS
TOJIBKO JIJIsI YTEHUs IIPEbIAYILEil CXeMbl, aIMUHUCTPATOP Oa3bl JaHHBIX
MOKeT 100aBUTh (DYHKITMOHAIBHBIN CTOJIOEI, YTOOBI COXPAHUTH OCTYII
JUIst uTeHrst B 6asy JaHHBIX:

ALTER TABLE CUSTOMER ADD (name AS
(generatename (firstname,lastname)));

Kak 651710 OKa3aHO B KaKIOM CIIEHAPHUH, A/[MUHUCTPATOP 1 Pa3pabOTINKK
6a3bl TAHHBIX MOTYT UCIIOJIb30BATh OPUTHHAIbHbIE (QYHKITNN Oa3bl JAHHBIX,
4TOOBI TOCTPOUTD HBOJIIOIUOHUPYIOIIHE CUCTEMBL.
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Pacmupenne/coriacoBanue ABsI€TCS MOJICUCTEMON MATTepHA Mapajiiiesb-
Horo uaMenenus (https://martinfowler.com/bliki/ParallelChange.html), KoTOpBIit
IIAPOKO UCIIOJIb3YETCsT CXeMOM JIJist 6e30MacCHOTO MPUMEHEHUS, UCKJTIO-
YaloIero Bo3BpallleHre Ha3aj nu3MeHeHust nurepdetica.

HeHagnexxawana CBA3aHHOCTb AAaHHbIX

Jlarubie 1 6a3bl JAHHBIX 06Pa3yIOT COCTABHYIO YaCTh OOJIBIIIMHCTBA COBPE-
MEHHBIX aPXUTEKTYP IPOrPAMMHOT0 00eCTIeueH ST, U UITHOPUPYIOIINE 9TOT
KJIIOYEBO#T aCIIeKT Pa3paboTYNKU UCTIBITHIBAIOT TPYAHOCTH IIPH TOTIBITKE
9BOJIIOIIMOHUPOBAHUS CBOEH apXUTEKTY PHL.

Basbl JaHHBIX ¥ X aJIMUHUCTPATOPBI CO3/IAI0T OTIPEIETECHHYIO TTPOOIeMy
BO MHOTHX OPraHU3aIMsIX, IOTOMY YTO, HEBAJKHO 110 KaKOW MMEHHO TIPH-
4KHe, UX MHCTPYMEHTBI U OTIBIT IIPOEKTUPOBAHUS SABJISAIOTCS YCTaPEBIIHU-
MM 110 CPaBHEHUIO C TPAAUIIMOHHO pa3BUBaoIuMcs Mupom. Harpumep,
€KeJIHEBHO MCMOJIb3yeMble aJIMUHUCTPATOPOM HHCTPYMEHTHI YPE3BbI-
YaifHO TIPUMUTUBHBI 110 CPABHEHUIO € JIF0O0IT MHTErPUPOBAHHOI Cpeoii
paspabotku. DyHKIMK, KOTOPHIMU IIUPOKO MOJIB3YIOTCS Pa3pabOTUNKH,
He CYIIECTBYIOT JIJIsl aIMUHUCTPATOPOB 6a3 MTaHHbBIX: TO/IePKKa pedak-
TOPUHTA, BHEKOHTEHHEPHOE TECTUPOBAHIE, MOLYIbHbBIE TECThI, IMUTAIS
(mocking), byukimu «3araymku» (stubbing) u . 1.

ADMUHUCTPATOPbI BA3 JAHHbBIX, MOCTABLUVKWA U BbIBOP UHCTPYMEHTOB

I'queMy MUP AaHHbIX TaK CMNIbHO OTCTAET OT MUPa NPaKTUKN NMPOEKTU-
pOBaHMsa NporpaMmMHOro obecneyeHns? AgMmHucTpatopaMm TpebyeTcs
MCNo/b30BaTh MHOroOe 13 TOro, YTo HeobxoaMMo pa3paboTumnkam: TecTu-
poBaHue, pedakTOpuHTr M T. M. Npu TOM, UTO MHCTPYMEHT pa3paboTok
NpoaoiXKaeT pa3BMBaTbCS, 3TOT YPOBEHb MHHOBAUMMN HE NMPOHWMKAET
B MUP AaHHbIX. DTO NPOUCXOAUT HE NOTOMY, YTO HEOBXOAMMbIE UHCTPY-
MEHTbl HEAOCTYMHbI: CYLLECTBYET HECKO/IbKO MHCTPYMEHTOB CTOPOHHUX
Npon3BOAUTENEN, CNIOCOBHBIX 06ECNeUYNTb YTyYLLEHHYO MOAAEPXKKY, HO
OHM NN10X0 NpogatoTcs. MNovemy?

MocTaBWmMKM 6a3 AaHHbIX CO3A4anM UHTEPECHble B3aMMOOTHOLLEHUS
Mexay coboii U CBoMMM KmeHTamu. Hanpumep, aaMuHucTpaTop 6a3
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aaHHbix (DBA) ansi nocmaswuka 6a3 daHHbix X UMEET mppauno-
HaJIbHbI YPOBEHb MPVBEPXXEHHOCTM 3TOMY MOCTABLUMKY, MOCKOJIbKY
cneaytollast pabora y DBA nosBUTCS 4aCTUYHO M3-3a TOrO, YTO KOM-
naHus SBNSETCS CepTUPUUNMPOBAHHBIM aAMUHUCTPATOPOM 6a3 OaHHbIX
nocmasuwjuka X, a He U3-3a MMetoLleica y HUX paboTbl. MoaToMy
NocTaBWMKN 6a3 AaHHbLIX UMEKT CeKpeTHble apMuUU BHYTPWU MNpea-
NpUSTUIA BO BCEM MUPE, B KOTOPbIX MOHSTUE NPeAaHHOCTU OTHOCKTCS
K MOCTaBLUMKY, @ HE K KOMNaHun. DBA B 3TOW CUTyaLMn UrHOPUPYIOT
WHCTPYMEHTbI U Apyrue cpeacTsBa pa3paboTku, KOTOpble He NpUXoasT
OT NnocTaBLMKa. Pe3ynbTaToM SBSETCS 3aCTOW Ha YPOBHE MHHOBaLWUIA
AN NPaKTUK NPOEKTUPOBAHUS.

DBA paccmaTpuBaloT CBOMX MOCTaBLUMKOB 6a3 AaHHbIX Kak UCTOYHUK
BCEro Tenna u ceeta Bo BceneHHOW, U UM BCe paBHO, YTO UCXOAMUT OT
Lpyroi TeMHol MaTepuun. HebnaronpusiTHbIM NO604YHbIM 3 heKToM
3TOrO ABNIEHUS ABNAETCS 3aCTON B PAa3BUTUMN MHCTPYMEHTOB 6a3 AaH-
HbIX MO CPaBHEHWIO C UHCTPYMeHTaMK pa3paboTumkoB. B pesynbTaTte
3TOro CTeneHb HecorfiacoBaHHOCTM Mexay pa3paboTumkamu u ag-
MUHUCTpaTopamMn 6a3 AaHHbIX pacTeT elle 60sblie, MOCKONbKY OHU
He MCMNOJb3YKT COBMECTHO OAHW M Te Xe MEeToAbl NPOEeKTUPOBAHUS.
YbexxaeHve aAMUHUCTPaTOPOB B HEOOXOAMMOCTU MPUHSATL MPAKTUKY
HenpepbIBHOW NOCTaBKW 3acTaBAsIeT UX UCMOMb30BaTb HOBbIV MHCTPY-
MEHT, ANCTaHUMPYSACb TeM CaMbIM OT MOCTaBLUMKa 6a3 AaHHbIX, Yero
OHU CTapaloTca nsbexarb.

K cyacTblo, NonynspHOCTb CPEACTB OTKPLITOro A0CTyna 1 6a3 AaHHbIX
NoSQL npuBena K Havyany YHUYTOXEHUSI TereMOHUM MOCTaBLUMKOB 6a3
[laHHbIX.

AByxdasHana pmkcaumna TpaH3aKuMin

Korga paspaboTunku apXuTeKTypbl 00CYKAAIOT CBSI3aHHOCTD, 3TO 00-
CysKjleHre 0OBIYHO BPAIaeTCsl BOKPYT KJIACCOB, OMOIMOTEK ¥ MPOYMX
ACIIEKTOB TEXHIMYECKON apxXuTeKTyphl. OHAKO B GOJIBIINHCTBE TPOEKTOB
CYIIECTBYIOT U JIPYTUE CPEACTBA CBSI3HU, BKIIOYAst TPAH3AKIIHN,

Tpauzakium SBASIOTCS ceNnaabHON (OPMOIT CBI3aHHOCTH, TaK KaK I10-
BeJIeHWE TTPU TPAH3AKIIMY He TIPOSBJISETCS B TPAAUITUOHHBIX aDXUTEKTY-
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POIEHTPUYHBIX UHCTPYMeHTaX. PazpaboTunku apXuTeKTyphl MOTYT 6€e3
Tpy/ia onpenesnTh addepenTHbIe U 3 dhepeHTHbIe COeMHEHNS KIacCOB
C TIOMOII[HIO Pa3HOOOPA3HBIX MHCTPYMEHTOB. Y HUX ObLIM 3HAYUTETIHHO
GoJiee TsKETbIe BpeMeHa JIJIs1 OTIPEIeIEHUsT OXBaTa KOHTEKCTA TPAH3aKI[HIA.
Kak cBA3b Mex/1y cXeMaMy IPEISITCTBYeT 9BOJIOIMOHNPOBAHNIO, TaK Ke
Y TPAH3AKI[MHU CBSI3BIBAIOT OTIPEIETIEHHBIM 00PA30M COCTABJISIIOIINE YACTH,
3aTPY/IHSS dBOJIOIMOHIPOBAHNE.

TpaHzakIMK NOABUIKCH B GU3HEC-CUCTEMAX 110 Pa3HbIM pudrHaM. Bo-
IIEPBLIX, CIIENUAJIUCTAM 110 aHAJIMU3y HPABUTCA HUIEA TpaHBaKHI/H./JI KaK
orepanus, KoTopas Ha KOpOTKOE BPEMsI 0CIAHABIUBAEN 6Ce BOKPY2 PAI
ONPEJEIEHHOTO KOHTEKCTA, HE3aBUCUMO OT BO3HUKAIONIMX TIPU 9TOM
TeXHUYECKUX 11pobieM. [obaibHast KOOPANHAIUS B CIOKHBIX CUCTEMAX
TPYAHOPEATM3Y€eMa, a TPAH3AKI[MU MIPEJCTABIISIOT OAHY 13 ee hopM. Bo-
BTOPBIX, IPAHUIIbI TPAH3AKIIMIT 4aCTO TOBOPST O TOM, KaK IPU UX peasu-
3alli¥ B IEHCTBUTEIbHOCTU CBSI3aHBI MEKY CO00iT OM3HEC-KOHIIEIIHH.
B-Tperbux, aiMuHICTPATOPBI 0a3 JAHHBIX MOTYT 00J1alaTh KOHTEKCTAMH
TPaH3aKIINii, 3aTPYAHIA pasaeIeHne JaHHbIX Ha YaCTH, YTOOBI TTOBTOPHTh
CBSI3AHHOCTD, OOHAPYKEHHYIO B TEXHUYECKON apXUTEKTYPE.

Pa3paboTunku paccMaTpUBAIOT TPAH3AKIMN KAK TOUKHU CBSI3U TTPH MOTIBIT-
Ke IIepeBeCTH TsKeJIble CUCTEeMbI TPAH3aKIIUi B COOTBETCTBYIOIINE apXU-
TEKTypHbIe MabJIOHbI, TAKIE KaK MUKPOCEPBHCHI, KOTOPbIE HAKIA/IBIBAIOT
TSIKEJIO pas/esiseMble Harpy3ku. CepBUC-OPUEHTUPOBAHHBIE ADXUTEKTYPbI
CO 3HAYMTEIHHO MEeHEee CTPOTUMU IPAHUIIAME CEPBUCOB U TPEOOBAHUSAMU
K pas/ieJIeHuIo TaHHbIX JIyUIlle TTOIXOAT /ISl CHCTEMbI TPaH3aKIil. Mbl
0OCY MY PA3JINYUS MEK/LY 9TUMU TUIIAMHU apXUTEeKTYyp B pasjeie «Cep-
BHC-OPMEHTUPOBAHHbIE aPXUTEKTYPhI» Ha . 113.

B rimaBax 1 u 4 Mbl 00CysKAQJIM OTIpe/ieieHre TPAaHKIl APXUTEKTYPHOTO
KBaHTa, HAUMEHBIIETO Pa3BEPTHIBAEMOTO MO/LYJISI aDXUTEKTY PbI, KOTOPbINA
OTJIMYAETCST OT TPAAUIIMOHHOTO TIPEACTABJIECHUS O CIeneHrn 6J1aro-
Mlapsi BKJIIIOYEHUIO 3aBUCHMbBIX KOMIIOHEHTOB, TaKMX Kak (Ga3bl JaHHbBIX.
CBs13aHHOCTD, cO3/[aBaeMasi 6azaMu JaHHbBIX, H0Jiee 3HAUNTETbHAS, TIeM
TPAAMIIMOHHAS CBSA3AaHHOCTD M3-3a TPAHMI[ TPAH3AKIIUI, KOTOPbIE YaCTO
OIIPEIENISIOT TO, Kak paboTaoT GusHec-TpoIecchl. PazpaboTynK apXu-
TEKTYP MHOT/IA OIINOAIOTCS, TIBITASICh TIOCTPOUTH aPXUTEKTYPY € MEHBIIIEH
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CTETIEHDIO JIETATTU3AINN, YeM TIPUHSATO CUUTATH €CTECTBEHHBIM JIJISI COOT-
BETCTBYIOIIEN TIpeIMeTHOI o0macTu. Harprmep, apxuteKTypbl MUKPOCEp-
BHICA HE OYEHb XOPOIIIO TOXO/AT /IJII CUJIbHO TPAH3AKIIMOHHBIX CUCTEM,
MO9TOMY KBAHT IIEJIEBOTO CEPBUCA OUeHb MasieHbKuii. CepBUC-OPUEHTHPO-
BaHHbIE APXUTEKTYPBI PAOOTAIOT JIYUIIle N3-32 MEHEE CTPOTUX TPeOOBAHUT
K pazMepy KBaHTa.

Pa3paboTunku MOJKHBI YIUTHIBATH BCE XaPaKTEPUCTUKY CBSIBAHHOCTH
CBOEH TIPUKJIAJIHON 00TaCTH: KJIACCHI, TTAKEThI/001acTh IMeH, OMOJINOTEKA
u aThopMa, CXeMbl JAHHBIX ¥ KOHTEKCTHI Tpan3akinil. irnopupoBanue
70001 13 aTHX obJsacTell (MM UX B3aUMOIENCTBIIT) CO3/1aeT TPOOIEMBI
IIPH TOTIBITKE BOJIOIMOHHOTO Pa3BUTHUST apXUTEKTYPhI. B husuke sdep-
Hble CUTL CUTIDHO20 83AUMO0ELICMBUSL, KOTOPBIE CBSI3bIBAIOT ATOMBI BMECTE,
SBJISIOTCS OTHUMU U3 CaMbIX CUJIbHBIX BO3/IEMCTBUI N3 U3BECTHBIX HA
CETOJHANTHUN /IeHb. KOHTEKCTHI TPaH3aKIUi JeHCTBYIOT JIJIs1 apXUTEK-
TYPHBIX KBAaHTOB KaK S/Ie€PHBIE CHUJIBI.

Tpansaxiy 6asbl JaHHBIX JEHCTBYIOT KaK CUJIbI sEPHOTO B3AUMOIeM -
CTBUL, CBSI3bIBASI KBAHTHL BOEAUHO.

HecMoTpst Ha TO 4TO CHCTEMBI YACTO He MOTYT M30€KaTh TPAaH3aKIIMii, pas3-
PabOTYMKI JTOJIKHBI TT0 BO3MOKHOCTH ITBITATHCSI OTPAHUYNUTH KOHTEKCTBI
TPaH3aKIMii, TOTOMY 4TO OHU (POPMUPYIOT TIJIOTHBIN y3eJ COe/IMHEHN,
CHMIKAsI CIIOCOOHOCTh U3MEHSITh KOMIIOHEHTBI MJIM CEPBUCHI, He BJIMSA Ha
OCTaJIbHBIE BJIEMEHTBI CHCTEMbL. BaskHee T, 4To pa3paboTYnKu, ITaHUPY ST
APXUTEKTYPHbIE UBMEHEHUS, I0JIKHbBI YUUTHIBATH TAKUE XaPAKTEPUCTUKN
TPaH3aKIMii, KaK UX IPAHUIbI.

Kak ynomunaetcs B T71aBe 8, IpH 1epexo/ie ¢ MOHOJTUTHON apXUTEKTYPhI
Ha apXUTEKTYPY ¢ OOJIBIIUM YPOBHEM JleTaaU3alii HAYMHATD CJIeLyeT
C MEHBINETO KOJNYecTBa H0jiee KPYIMHBIX CepBUCOB. [Ipu mocTpoeHnn
apXHUTEKTYPbl MUKPOCEPBUCOB C HYJISI pa3dpabOTUYMKHU JI0JKHBI ObITh BHU-
MaTeJbHBI IPU OTPAHUYEHUU Pa3Mepa CepBUCA U KOHTEKCTOB IaHHbIX. Ho
He CJIe/lyeT BOCIIPUHUMATD Ha3BaHWE MUKPOCEPBUCOE CITUIITKOM OYKBAJIBHO,
KasK/[blii CEPBUC He JJ0JIKEeH ObITh MAaJIeHbKUM, OH JI0JIKEH ObITh CIIOCOOHBIM
3aXBaTbIBAThH MMOJIE3HBIN OrpaHUYEHHBIN KOHTEKCT.
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[Ipy peKOHCTPYKIMK CXEMbI CYIIECTBYIOIIEN Ga3bl 4ACTO CJIOKHO JI0-
OUTHCS HaJlJIEKAIIEH CTeNeH! rPany IsPHOCTH. MHOTHE a[MUHUCTPATOPBI
6a3 JaHHBIX MPEANPUATHI TPATAT TOBI, COCMHSISA CXeMbl 6a3 JaHHBIX
BMECTE, ¥ TPU 9TOM OHU He 3aMHTEPECOBAHBI B BBITIOJHEHUH 0OpaTHON
omneparu. Yacto HeoOXOAMMbII KOHTEKCT TPAH3AKIIUU JIJIsT TIOJIEPIK-
KW TPEIMETHON 06JIaCTH OTPe/IesisieT HAUMEHBINYIO TPAHYISIPHOCTD,
KOTOPYIO pa3pabOTYMKKU MOTYT HCIIOJb30BaTh B cepBucax. Hecmorpst
Ha TO 4TO Pa3pabOTYMKU MOTYT CTPEMUTBCS CO3/1aTh MEHBIIIUNA YPOBEHD
JleTaan3aluu, uX yCUJaus PUBOJAT K HeHaJJIeKallel CBI3aHHOCTH,
€CJI 3TH MOTIBITKH CO3/Ial0T PACCOTIaCOBaHMeE C JaHHBIMU. PaspaboTka
APXUTEKTYPBI, CTPYKTYPHO KOHMDIUKTYIOMIEH ¢ TPOOIEMOit, KOTOPYIO TTbI-
TAIOTCS PENTUTh Pa3pabOTUYNKH, MPEACTABJISET COOO0I Pa3pyHIMTETbHYTO
BEPCHUIO MeTAIIPOTPaMMUPOBAHNUS, ONMUCAHHYIO B pasjesne «Murpaius
apXUTeKTyp» Ha c. 165.

Bo3pacT n kaueCcTBO AaHHbIX

[lpyrum HapymenreM GyHKIIMOHATBHOCTH, TIPOSIBIISIONIMMCS B KPYITHBIX
KOMIIAHUSX, SABASETCS (DeTUIN3anys JaHHBIX U 0a3 JaHHBIX. MBI CJIbI-
MIAJIA, 9TO TOBOPUJI OJINH PYKOBOIUTEIb TEXHUIECKOTO OT/ea: < meti-
CTBUTEJIBHO He 00Opallalo BHUMAaHUSI Ha TO, Kak PadOTaOT MPUJIOKEHNS],
MIOCKOJIBKY Y HUX KOPOTKUI CPOK CJIYKOBI, HO MOU CXEMbL OAHHBIX UEHHDL,
NOMOMY YUMo OHU JHcusym 6euro!s> HecMoTps Ha TO UTO CXEMBI JIECTBUTEb-
HO MEHSIIOTCSI PEKe, YeM KOJI, CXeMbl 6a3bl JAHHBIX BCE K€ MPEICTABIISAIOT
co0oii abcTpakIuio peajabHOro Mupa. HecMOTps Ha BbI3BaHHOE 3TUM
Hey,lIO6CTBO pea]IbeIfl MUD UMEET ITPUBLIYKY U3MEHATHCA CO BDEMEHEM.
Te aqmuHECTPATOPHI 6a3 TAHHBIX, KOTOPbIE YBEPEHDI, YTO CXEMBI HUKOT/IA
HE MEHSIOTCST, UTHOPUPYIOT PEATIbHOCTb.

Ho ecyii agMuHUCTpaTOPBI HUKOT/IA HE TIepecTpanBaroT 6asy JaHHBIX, 4TO-
ObI 3aCTaBUTH U3MEHUTLCSI CXEMBI, TOI/Ia KaK 5Ke UX 3aCTaBUTh U3MEHUTHCS,
4T0OBI IPUHSTH HOBBIE abcTpakiu? K coxanenuio, dobasienue opyzoi
NPOMENCYMOUHOU MAOIULbL ABIISIETCST PACIIPOCTPAHEHHBIM ITPOLIECCOM, KO-
TOPBIA IPUMEHSIET aAMUHUCTPATOP, YTOOBI PACIIMPUTD OIIPEAEICHIE CXEM.
BMecTo TOro uToObI 3aCTaBUTh CXEMY U3MEHUTHCS U IIOABEPTHYTH CyIIle-
CTBYIOIIME CHCTEMbI PUCKY paspylIeHHs], OHI 100aBJISAIOT HOBYIO TaOJINILY,
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COE/IMHSISI €€ C UCXO/IHOM, MCII0JIb3Y s JIJIs1 3TOTO IPUMUTUBDI PEJISIIUOHHOM
6asbl maHHbIX. HecMOTpst Ha TO 9TO 9TH pabOTHl — KPaTKOCPOUHbBIE, OHU
HAPYIIAIOT JIeJKAIIe B OCHOBE PeasbHble a0CTPAKIINN: B PeaTbHOM MUPe
OIH 00BEKT MPEACTABIEH MHOKECTBOM XapakTepucTuk. Cryctst Bpemst
AIMIHUCTPATOP, PEKO PECTPYKTYPUIYIOIIHII CXEMBI, CO3/IaeT Bce Hoee
OKaMeHeJIblil MU ¢ KOBApHBIM TPYIIIMPOBAHUEM U CTpaTerueil cBs3aH-
HoCTH. Ec/iv alMMHUCTPATOPBI HE PECTPYKTYPU3YIOT Gasy JAaHHBIX, TO
OHU BMECTO COXPAHEHHUs PeCypCOB IPENNPUSITUS CO3/IaI0T HAJNOKEHHbIE
JIPYT Ha IPyTa OCTATKH MPEABIYINX BEPCUI CXEMbI, UCTIOJIB3Y S JIJIs1 3TOTO
IPOMEKYTOYHBIE TAOJIUIIBL.

KauecTBo Hac/ie/1yeMbIX JIAHHBIX [IPEICTABIISIET APYTYIO OOJIBIIYIO TPOGIIe-
MYy. Yacro JAHHDBIM YJIA€TCA ITEPEKNUTb MHOT'ME ITOKOJIEHUA IIPOTrPAMMHOTIO
obecrieyeHus, Kask/0e co CBoeil COOCTBEHHON CUCTEMOIT XpaHEeH s [IaH-
HBIX, YTO [IPUBOUT K TOMY, 4TO JIAHHbBIE B JIyUIIEM CJIy4ae OKasbIBAIOTCS
HECOTJIACOBAHHBIMU, & B Xy/IIEM — HEIPUTOAHBIMU K MCIIOJb30BAHUIO.
CrpemiieHne pasHbIMU ITyTSMU YAEPKUBATDH KaKIbIH (hparMeHT JaHHBIX
CBA3BIBACT aPXUTEKTYPY C IIPOLIJIBIM, BbIHYKAaA HIPUAYMbIBATb O6XOHHI)I€
yTH, 4TOObI Bce paboTasio yCIenHee.

[Tpeskiie 4eM TPHUCTYIIATh K pa3paboOTKe IBOJIIOIUOHUPYIOINIEH apXUTEK-
TYPBbI, CJIeyeT YOeIUThCS, YTO pa3paboTUNKKI MOTYT TakK Ke HBOJIOIHO-
HUPOBATH JJAHHbIE — W B OTHOIIEHUM CXEMbl, 1 B OTHOIIIEHUM KayecTBa.
[Troxast cTpyKTypa AaHHbIX TpebyeT pedaKTOPUHTa, U aJMIUHUCTPATOPHI
6a3 JIaHHBIX JOJUKHBI BBITIOJTHUTH JIIOOBIe HEOOXOIUMbIE JEHCTBUS JIJIsT
noJi/iepsKaHus KayecTBa JaHHbIX. Mbl IIpe/riounTaeM peniaTb 3T IPo-
6JieMbl Ha paHHell cTaanu, a He pa3padaTbiBaTh U3MEHEHUS TOCTOSTHHO
MPOTEKAMOIINX MEXAaHU3MOB JIJIsI PEIICHUSI OTUX TTPOOJIEM.

[Tpenbiaymiyie cxembl ¥ yHac/Ie[0BaHHbIe laHHble IIPE/ICTaBJISIOT Ollpe/ie-
JIEHHYIO IIeHHOCTb, HO OHM TaKKe HaKJIa/[bIBAIOT U3/EP:KKU Ha BO3MOXK-
HOCTB 9BOJIIOIIMOHUPOBATE. PazpaboTumKu, a IMUHICTPATOPHI 0a3 TaHHBIX
U mpejcTaBuTes i GusHeca MOJKHBI UMETh BO3MOKHOCTh OTKPOBEHHO
00CYIUTH TO, UTO TIPEJICTABIISIET YEHHOCb [t OPTAHUBAIINY — COXPAHSITH
yHacJeloBaHHbIe TaHHbIE UM UMETh BO3MOKHOCTH 9BOJIIOITMOHHBIX U3-
Menenuit. HeoOXonMo paccMOTpeTh IEMCTBUTETBHO MTPEICTABIISIONTIE
IIEHHOCTDb JJAHHBIE U COXPAHUTH WX, a JJIst O0JIee CTapbIX AaHHBIX — CO-
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XPaHUTb BO3MOKHOCTD Ha HUX CCbLIIATHCS, HO BBIBECTU MX N3 MalrCTPaJIn
9BOJIIOINTMOHHOTO PA3BUTHA.

Otra3 oT peakKTOPUHTA CXEM WJIH yAaJeHNe CTAPhIX MaHHBIX CBS-
3bIBAET BAIlly apXUTEKTYPY C MPOILILIM, YTO 3aTPYAHSIET ee pedak-
TOPUHI.

NMpakTuuyeckmi npumep:
3BOJIIOLMOHUPOBaHUE MEeToA0B
MapwpyTtmusaumum B PenultimateWidgets

Kommanust PenultimateWidgets periniia BHeAPUTH HOBYIO CXEMY Mapiii-
PYTHU3AIII MESKLY CTPAHUIIAMHE, TIPEIOCTABHB M0JIb30BATEISIM HABUTAI M-
OHHYIO IIEMIOYKY. ITO 03HAYAJIO, YTO OBLIO BBIIIOJHEHO U3MEHEHHE CIIocoba
IPOKJIAJIKK MapIIpyTa MEK/IY CTpaHuiaMu (MCIOJIb3yst BHYTPEHHIOIO
ratdopmy). CTpaHUIbl, UCIIOIB3YOIINE HOBBII MEXaHU3M OCTPOECHUST
MapiipyTa, TpeOyoT 60Jiblie KOHTEKCTa (MCXOHASI CTPAHKIIA, COCTOSTHUE
paboyero MOTOKa U T. I1.) U OATOMY — OOJIbIIE JaHHbIX.

BuyTpu kBaHTa ceprca mapuipyTtusanuu y Penultimate Widgets ceituac
ecTh e[irHas TabJuIla Ui yIipaBaeHust MapiipyTamu. [[ist HOBOI Bepcuu
pazpaborurkam Tpebyercst 60Jibile MHGOPMAIIH, TT09TOMY CTPYKTYpa
TabauIbl OyeT caokHee. PaccMOTPUM Ha4aIbHYIO TOUKY, TIPECTaBIEH-
HYIO Ha puc. J.4.

MapupyTbi KonTekct maplupyTa

abounii
MapLLUpyTbI MapLUpyThl | UcXoaHble pnomk

Puc. 5.4. HauanbHas Touka A1 UICNONb30BaHWsi HOBOW MapLLpyTM3aLmm

B HOBOM cepBuce mapiipytusaruu Penultimate Widgets He Bce cTpaHUITb!
OYIyT UCIIOJIb30BATHC OJHOBPEMEHHO, TIOTOMY YTO Pas3JnuyHble OU3HEC-
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MOy paboTaioT ¢ pasHOi CKOPOCThIO. TakuM 00pasoM, cepBHC Mapii-
PYTH3aIUN TOJLKEH TO/IEP;KUBATh CTapyio M HOBYIO Bepcuu. B riase 6
OTIMCAHO, KaK 3TO MOXKHO PeaJM30BaTh C TOMOIIbIO MapHIPyTHU3AINH.
B aToMm ciryyae MbI JIOJKHBI MCTTOJTH30BAaTh HA YPOBHE JIAHHBIX OJINH U TOT
JKe CIIeHapUid.

C 1OMOIIIBIO CXeMbI PACIIUPEHNS/OTIAAKKA Pa3PabOTUMK MOKET CO31aTh
HOBYIO CTPYKTYPbI CEPBUCA MaPUIPYTHU3alluX 1 C ITIOMOIIbIO BbI3OBa CEPBU-
ca cjieJIaTh ee JI0CTYIHO. BHyTpu 06e TabIuIbl MapIIpy TH3AIUN UMEIOT
TPUTTEP, CBA3AHHBII CO CTONOIIOM MapIIPyTOB, TaK YTO U3MEHEHUS B O/
HOU TabJIMIle aBTOMATHIECKN KOITUPYIOTCS B JPYTYIO, KaK 9TO MOKA3aHO
Ha puc. 5.5.

MapuwpyTbi Kontekcr mapLipyTa
MapLupyTh! MapuipyThi | 1cxoaHble P%%OT‘(')‘;I(IW
— —— — ——
L | L | L | I
L | L | L | I

Puc. 5.5. [epexogHoe COCTOsiHME, B KOTOPOM CEPBUC NOALAEPXKMBAET
obe Bepcumn MapLupyTUsauum

Kak MOXHO BUAETH Ha PHUC. 5.5, 9TOT CEPBUC MOKET HOAAEPKUBATh 00a
API, moka paspaboTurKaM Hy:KeH CTapblil cepBuc Mapiipytusaiuu. [1o
CYTH, 9TO TIPUJIOKEHUE TETePh TO/IEPKUBAET JIBE Bepcur MH(MOPMAITT
MapInpyTH3AIUH.

Korza crapsiii cepsuc 60Jiblie He HYsKeH, pa3padOTUNKN cepBUCa Mapiil-
PYTH3AIUU MOTYT YAAIUTH CTAPYIO TaOJIKILY M TPUTTEP, KaK 9TO MOKa3aHO
Ha puc. 5.6.

KonTekct mapwpyTa

pabounii

MapLUpyTbl | uncxoaHble NOTOK

Puc. 5.6. KoHeuyHoe cocTosiHMe Tabnuy, ¢ MapLipyTaMm
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Ha puc. 5.6 Bce cepBHCHI nepenu Ha NCHOJb30BaHIE HOBBIX BO3MOXK-
HOCTEll MapIIpyTU3aIii, TTO3BOJINB yIAJIUTh CTAPBI CePBUC. ITO COOT-
BETCTBYeT pabouemy MOTOKY, TOKa3aHHOMY Ha puc. 5.2.

Ira 6asa JaHHBIX MOKET IBOJIIOIMOHIPOBATH BMECTE C APXUTEKTY PO,
MOKa Pa3pabOTUYNKU UCTTONB3YIOT HAJIEKAIIYIO TIPAKTHKY TPOEKTHPOBA-
HU, TAKYIO KaK HeTpepbIBHAS MHTETPaIlus, YIIpaBJIeHNe BEPCUIMU NC-
XOJTHOTO KOJIa U T. 1. BO3MOKHOCTB JIETKO M3MEHSITh CXeMy 0a3bl IAHHBIX
SIBJISIETCST pelaionieil: 6a3a JaHHbBIX TPEACTaBIsIeT c060il aOCTPaKIIHIO,
OCHOBAHHYIO Ha PeaJIbHOM MUPeE, KOTOPast MOXKeT HeOXUTAaHHO U3Me-
HuThess. HeeMoTpst Ha TO 4TO abCTPAKIIUU TAaHHBIX COMPOTHUBIISIIOTCS
M3MEeHEeHUSIM JIyYllle, YeM UX XapaKTepUCTHUKHU, OHU BCe ellle 10JKHbI 9BO-
JONMOHUPOBATH. [Ipu mocTpoeHnn 3BOTIOIMOHNPYIOIIE apXUTEKTY PBI
Pa3pabOTYMKHI JIOJIKHBI PACCMATPUBATD IAHHBIE KAK OCHOBHYIO ITPOOJIEMY.

PedakropuHr 6a3 JaHHBIX SIBJISETCS BAKHBIM HABBIKOM U YMEHUEM a/[MU-
HEUCTpaTopa u pazpadorurka b/I, KoTopeiil HeOOX0MMO OTTaunBaTh. /laH-
HbIe — 3TO PYHIAMEHTATbHOE MOHSTHE JIJISI MHOTHX TIPHJIOKeHU . TOObI
MOCTPOUTH IBOJIOIIMOHUPYIOIINE CUCTEMBI Pa3pa0OTINKY U AIMUHICTPA-
TOPBI IOJIZKHBI BBIOPATh 3(h(HeKTUBHYIO MPAKTHKY 00PAIIEeHUS C JaHHBIMU
BMECTE C IPYyTHUMHU COBPEMEHHBIMU ITPAKTUKAMU [IPOEKTUPOBAHUS.



NocTpoeHue apXUTeKTypbl
C 3BOJIIOLUOHHbIM
pa3BUTUEM

[lo cux 1op MBI paccMaTpuUBaIN pas/ieIbHO TPU OCHOBHBIX acIleKTa 9BO-
JIOIIMOHUPYIONIEl apXUTEKTYPbl, @ UMEHHO (PYHKIIUU TTPUTOAHOCTH,
MHKPEMEHTHOE U3MEHEHHE M HAJIJIEKAIIYI0 CBA3aHHOCTD. Y Hac He ObLIO
JIOCTaTOYHO KOHTEKCTA, YTOOBI CBSI3aTh UX BMECTE.

MHorne KOHIIEIIH, KOTOPBIE MBI OOCYK/IaeM B 9TOU KHWTE, HE SBJISTIOT-
Cs1 HOBBIMU UJIESIMHU, HO HA HUX MHTEPECHO OY/ET B3IJISTHYTh MTO-HOBOMY.
Hanpumep, TecTrpoBatue CyIecTBOBaJI0 MHOTHE FO/IbI, HO 6e3 (hyHKITHiT
MPUTOHOCTH, JIETATONUX aKIIEHT Ha TPOBEPKY apXUTEKTypbl. Henpepvis-
HAsL NOCMAGKA OTIPe/leJiseT Ujiet0 KOHBEMEepOB pa3BepThIBAHUI. JBOJIO-
[IMOHUPYIOIAs apXUTEKTYpa IIOKa3bIBaeT pazpaboTYMKAM apXUTEKTYPhI
PeaIbHYIO TOJIb3Y 3TOi CTOCOOHOCTH.

MHorue opraHusaliy UCIOJAb3YIOT IIPAKTUKY HEIPePbIBHON 1MOCTaBKU
KaK Cc11oco0 moBbICUTE 9 (HEKTUBHOCTH MPOEKTUPOBAHNST ITPH Pa3padoOTKe
IPOrPAMMHOTO 00€CTIeYeH s, YTO CaMO 10 cebe 3acTyKUBAET BHIMAHISL.
OnnHako MBI flejiaeM CJeAYIOMUI TIar, UCIIO0JIb3Yysl 3T BO3MOKHOCTH,
9TOOBI CO3/ATh YTO-TO HOJIee CJI0KHOE, a UMEHHO apXUTEKTYPY, KOTOpast
9BOJIIOIIMOHUPYET BMECTE C PeajbHBIM MUPOM.

I/ITaK, KaK paBpa6OT‘-II/IKI/I MOT'YT UCITOJIb30BaTh IPEUMYIIECTBA 9TUX ME-
TO/IOB B IIPOEKTAX, KaK CYHIECTBYIOIINX, TaK 1 HOBBIX?
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TexHUuku

Pa3paboTunku apXUTEKTYPbI MOTYT 33/I€HCTBOBATH ATH METOIBI [IJIsI 110~
CTPOEHMSI 3BOJIIOIIMOHUPYIONIEH apXUTEKTYPbl B TPU Talla.

1. Onpepenutb obnacru, 3aTparmsaembie
3BOJIIOLIMOHHDbIM pa3BUTUEM

[Tpesxiie Bcero, pa3pabOTUNK IOJKEH OITPEIENTh, KaKie 00JacTH apXu-
TEKTYPBI €MY XOTEJIOCh ObI 3AIUTUTD TI0 MEPE HBOJIOIMOHUPOBAHS ap-
XUTEKTYPbl. K HUM Bceria OTHOCUTCST TEXHUYECKast apXUTEKTypa U 4acTo
IPOEKTHPOBAHKE CTPYKTYPHI IAHHBIX, 0€30TTACHOCTD, MACIIITAOUPYEMOCTh
U Tipoure 06J1aCTH, KOTOPBIE Pa3pabOTYMK CUMTAET BKHBIMU. DTO TaKKe
TOJIZKHO BKJTIOYATD JIPYTHE 3aNHTEPECOBAHHbIE TPYTITIBI OPTaHU3AIINH, Ha-
pUMEP TPYIITY IPEAMETHON 00/1acTH, ornepaiinii, 6e30macHOCTH ¥ T. TI.
Ob6pammnwiii saxon Konees (onmcanubiil B pasjese «3akon Konpesi» Ha
c. 33) MOKeT OBITh TOJIE3HBIM, TIOTOMY YTO OH MOOMIPSIET MHOTO(DYHK-
IMOHAJTbHbIE KOMaH/bl. B OCHOBHOM 9TO SIBJISIETCSI PACIPOCTPAHEHHBIM
HoBe/leHneM pa3pabOTUYNKOB apXUTEKTYPbI B CAMOM Havasie paboThI Hajl
IIPOEKTOM, KOT/Ia BBISIBJISIOTCS XapaKTePUCTUKU apXUTEKTYPbI, KOTOPbIe
Pa3pabOTUYUKU XOTST TTO/JIEPKIBATD.

2. OnpepenuTb ans Kaxkpon obnactn pyHkumro(-n)
NPUrogHoOCTH

B oxHoit 06s1acTit 9acTo COMEPIKUTCS HECKOIBKO (DYHKITHIT IPUTOIHOCTH.
Harmpumep, pa3paboTanKu CBSI3BIBAIOT HAOOP MOKa3aTeseil KayecTBa Koja
B KOHBEIep pa3BepThIBaHUS, 4TOOBI 00ECTIEUNTH XaPAKTEPUCTUKU HCXOTHO-
0 KOJIa ¥ MCKJIFOYUTD IIUKJIBI 3aBUCMOCTH KOMITIOHEHTOB. PaspaboTunku
JIOKYMEHTUPYIOT PEIIEHNUsT O TOM, KaKie U3 00JIacTell 3ac/IyKUBAIOT B Ha-
cTosIllee BpeMsl BHUMaHMs B IIPOCTOM (hopMare, TAKOM Kak BUKH-(OpMaT.
3areMm UIs Kask101 00J1aCTH OHY ITPUHUMAIOT PEIlieHIe, KAKHe YaCTH MOTY T
IIPY 3BOJTIOIIMOHMPOBAHNHT CUCTEMBI IIPOSIBJISITh HEXKEJIATeIbHOE TIOBE/ICHUE,
U B UTOTE ONPEIETSAIOT HA OCHOBE 9TOTO (hyHKINY purogHocT. OyHKImn
[PUTOHOCTU MOTYT OBITh aBTOMATU3UPOBAHHBIME HJIU 3aI1yCKAeMbIMU
BPYUYHYIO U B HEKOTOPBIX CJIYIastX MOTYT ObITh HEOOXO MBI
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3. Ucnonb3oBaTbh KOHBEWEp pa3BepTbiBaHUS
ANs aBToMaTtu3aumm PyHKLMII NPUrogHOCTH

U makownerr, pa3zpabOTYNKK TOJKHBI OKa3bIBATD TTOIEPKKY MHKPEMEHT-
HBIM U3MEHEHUSIM B IIPOEKTe, OlIpe/ieisisl aTallbl B KOHBeliepe pa3BepThiBa-
HUS /1711 TpUMeHeHus (DYHKIUN PUTOHOCTH, ¥ YIIPABJISATD ITPOTIE/Ly POt
pa3BePTbIBAHNUS, BKIIOUYAOIIEH MHUITMAIN3AIAI0 MAIITUHBI, TECTUPOBAHUE
u apyrue onepaiuu DevOps. IlnkpeMeHTHOe U3MeHeHue SIBJISeTCS JIBU-
raTeJieM 3BOJIIOIMOHUPYIONIEH apXUTEKTYPbl, 1103BOJISIs aKTUBHO 11PO-
BepATHh (DYHKITUU TIPUTOTHOCTU C TIOMOTIBIO KOHBeliepa pa3BepThIBAaHUS
1 JIOIIyCKas BBICOKYIO CTEIIeHb aBTOMATHU3aIlMHU, KOTOPasl JiejlaeT MHOTHe
NpocCThble 3a/laHusl, TaKue Kak pasBepTblBaHUe, HEBUAMMbIMU. Bpems
IIUKJIA SBJIsIeTCs Mepoil a(pheKTUBHOCTH TPOEKTUPOBAHNS HETIPEPBIBHOM
MOCTaBKU. B 0TBETCTBEHHOCTH Pa3zpaboOTUMKOB ITPOEKTOB, MO/IEP/KUBA-
IOIIUX 9BOJIOIIMOHUPYIOIINE aPXUTEKTYPbI, BXOJUT TaK:XKe MoJ/lepKaHue
IIPUEeMJIeMOr0 BpeMeHH! UK. BpeMms nukia gBiserca BaKHON Xapak-
TEPUCTUKOI MHKPEMEHTHOTO U3MEeHeHUs, IOTOMY 4TO MHOTHe Jpyrue
1oKa3aTeJu SIBJSIOTCS IPOU3BOJHBIMU BpeMeH ! 1inKJa. Hanpumep, cko-
POCTB TIOSIBJIEHUST B APXUTEKTYPE HOBBIX TTOKOJIEHUH TTPOTIOPIIMOHAIbHA
BpeMeHU ee [IUKJIa. [[pyrumu cioBamMu, BpeMs IUKJIa IIPOeKTa YAJIUHIeTCs,
3TO TOPMO3UT CKOPOCTD TOSIBJIEHUS] HOBBIX IIOKOJIEHUH, YTO OKa3blBaeT
BJIMSTHUE Ha 3BOJIONNOHUPOBAHUE.

HecMmoTpst Ha TO 9TO BBISIBJIEHHE BasKHBIX 00J1aCTel 1 onipeiesieHre (hyHK-
U TIPUTOHOCTU MPOUCXOAUT B HaUase HOBOTO MPOEKTA, 3TO TaKKe
olpejiesisieT TeKYIyI0 aKTUBHOCTD /IJIs1 HOBOTO U CYIIECTBYIOIIEro Mpo-
exra. [Iporpammuoe obecriedeHre CTpasaeT OT MPOOJIeM HeU3BECTNHIX
HeussecmubLx. pa3pabOTIMKU He MOTYT ITPeBUIETH Bee. [Ipu mocTpoernn
HEKOTOPbIe YaCTH aPXUTEKTYPhI YaCTO TOKA3bIBAIOT TPEBOKHbIE TPU3HAKH,
1 pazpaboTka (HYHKIMHA MPUTOLHOCTA MOXKET MPEJAOTBPATUTH Pa3BUTHE
aTOTO (PYHKIIMOHAJIBHOTO HapylieHusi. HecMoTps Ha TO 4YTO HEKOTOPbBIE
(YHKITH TIPUTOTHOCTH €CTECTBEHHBIM 00Pa30M MOSIBJISIIOTCS B CAMOM
HayaJje MPOeKTa, MHOKECTBO APYTUX HE MPOSBAT ceOsl 10 MOSIBJICHUS
B apXUTEKTYPE TOYKU HATPsiKeHsI. PazpaboTanKy apXUTEKTYPbI IOJKHBI
BHMMATEJIbHO CJIe/IUTh 32 CUTYAllUSIMU, B KOTOPbIX HApyIIAlOTCs HePyHK-
[MOHAIbHBIE TPEOOBAHUS, U 10OABJISATH B aDXUTEKTYPY HOBBIE (DYHKIMN
MPUTOHOCTH JIJIST HCKJTIOYEHUST TIOCJIELYIOIINX TIPOOIEM.
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NMpoekTbl C HYyNA

Paspa6oTka 5BOJTIOIMOHNPOBAHUSI B HOBBIX IIPOEKTAX HAMHOTO JIETYE, YEM
MOJIEPHU3AIINS YIKe CYLIeCTBYIOINX. Bo-11epBbIX, y paspaboTYMKOB €CTh
BO3MOYKHOCTb CpPa3y MCIIOJb30BATh MOCTEIIEHHbIC N3MEHEHUsI, CO3/IaBast
KOHBeiiep pa3sBepThIBAHMsI B CAMOM Havasie pa3paboTku mpoekta. OyHKImun
MIPUTO/THOCTH JIeTUe BhISIBUTD U PACILIIAHUPOBATB JI0 TIOSIBJIEHUS KOJIA, YTO
00JIETYUT pa3MeIeH e CJOKHBIX (DYHKITUI IIPUTOAHOCTH, TAK KaK aBTOMa-
TUYEeCKask KOJIOTeHepaIns TPOEKTa CYNIECTBYET C CAMOT0 HayaJjia MPOeKTa.
Bo-BTOpBIX, pazpaboTyrKaM apXUTEKTYPbl He TpebyeTcs: PaciyThiBaTh
Jr00ble HeKeTaTeIbHble TOUKK CBI3aHHOCTH, KOTOPbIE HE3aMETHO MPO-
HUKAIOT B CYIIECTBYIOIIME MTPOEKTHI. Pa3paboTunk apXUTEKTYPhl MOKET
TaKKe YCTAaHOBUTHh Ha MECTO BCE KOJMUYECTBEHHbIE METPUKHU U TTPOUNE
CpeJICTBa TIPOBEPKH JIJ1sT 00eCTIeYeH s IIEJIOCTHOCTH aPXUTEKTYPHI TI0 MEPE
M3MEHEeHUH TTPOeKTa.

Pa3paboTka HOBBIX ITPOEKTOB, KOTOPbIE CIIPABJISIICH OBl C HEOKM/TAHHBIMI
U3MEHEHUSIME, HAMHOTO JIerde, ecjii Pa3pabOoTUUK BEIOMPAET IPaBUIbHYIO
CXeMy apXUTEKTYPbl U PAKTUKY IPOEKTUPOBAHUS, CIIOCOOCTBYIONINE
3BOJIIOIIMOHUPOBAHUIO apXUTEKTYpbl. Harpumep, apXutekTypbl MUKPO-
CEPBUCOB TPEJIOCTABJILIOT YPE3BBIYAIHO HU3KUI YPOBEHD CBSI3AaHHOCTU
1 BBICOKYIO CTeITeHb ITOCTENEHHOCTH U3MeHeHni (ITOMUMO JIPYTuX (hakTo-
POB, CIIOCOOCTBYOIINX TIOTYJISIPHOCTH MUKPOCEPBUCOB), UTO JETAET ITOT
TUTI aDXUTEKTYPBI YAAUHBIM BADUAHTOM.

HacTpoiika cywecTBYIOLUX apXUTEKTYP

BosMoskHOCTD 100aBIeHrs CITOCOOHOCTH K HBOJIIOIMOHMPOBAHKIO B CY-
MIECTBYIOIINE aPXUTEKTYPhI 3aBUCUT OT TpeX (DaKTOPOB: CBA3aHHOCTHU
KOMIIOHEHTOB, TIPAKTHKY TPOEKTUPOBAHUS 1 CIOCOOHOCTH pa3paboTynka
o6UpaTh (HYHKIIUU TPUTOTHOCTH.

Haanexauwme cBA3aHHOCTb U cUensieHme

CBsI3aHHOCTb KOMIIOHEHTOB B 3HAUYUTEJILHOUN CTEIleHU orpejaesgaerca
CIIOCOOHOCTBIO K IBOJIOITMOHWPOBAHNIO TeXHUUYECKON APXUTEKTYPHI.
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W Bce ke Hammydinas ¢ TOUKA 3PEHUS 9BOJTIOINUOHUPOBAHUS TEXHUYE-
CKast apXUTEKTypa 0OpeveHa, eCJIn UCIOIb3YeTCs JKeCTKas cXeMa TaHHbIX.
YeTKO HeCBSI3aHHbBIE CHCTEMBI 00JIETYAi0T 9BOJIOIMOHUPOBAHUE; Y3JIbI
MHOTOYMCJIEHHBIX COeAMHEeHNI BpeasT eil. YToObl OCTPOUTh UCTUHHO
HBOJIIOIIMOHUPYIOMIYIO CUCTEMY, Pa3pabOTUYNKN JOJKHBI YIUTHIBATD BCE
3aTPOHYTHIE 00JIACTH APXUTEKTYPHI.

3a paMKaM¥ TEXHUYECKUX acleKTOB CBS3AaHHOCTH Pa3pabOTUYMKU TakK-
JKe JOJUKHBI YYUTHIBATH M 3alUINaTh (HYHKIIMOHAJIbHOE CIIETIEHUE
KOMIIOHEHTOB 3TOI cuctembl. IIpu nepexoze 3 0JHON apXUTEKTYPbI
B IpYryt0 GYHKIMOHAJIbHOE CIETJIEHNE ONpe/esisieT KOHEUHYI0 rpa-
HYJISIIO PEKOHCTPYUPOBAHHBIX KOMIIOHEHTOB. JTO HE 03HAYAET, YTO
pa3paboTYNKU HE MOTYT Pa3JIOKUTh KOMIIOHEHTBI 10 CMEXOTBOPHOTO
YPOBHSI, 9TO CKOpEE 3HAUUT, YTO KOMITOHEHTBI JIOJIKHbBI IMETh Ha/[JTeKa-
1Mii pazmep, KOTOPbI OCHOBBIBAETCsI HA KOHTEKCTe 1pobsieMbl. Hanpu-
Mep, HEKOTOPbIe GusHec-pobIeMbl 60JIee TECHO CBSI3aHbBI IPYT C IPYTOM,
HaIpUMep, B cydyae TPaH3aKIMOHHBIX cucTeM. I1onbITKa MOCTPOUTD
CUJILHO HECBSI3AHHYIO aPXUTEKTYPY, KOTOPasi IPOTUBOPEUYUT TIPObJIeMe,
HEMPOAYKTUBHA.

[MoustTs 6Gu3HEC-TIPOOGIEMBI TTEpPel BHIOOPOM apXUTEKTYPHI.

HecMoTpst Ha TO 4TO 3TOT COBET KaKeTCs OUYEBU/IHBIM, Mbl IOCTOSHHO
CTAJKUBAEMCSI ¢ KOMAH/IAMHU, KOTOPbIe CTPAJIAIOT OT TOTO, YTO BbIOpAJH
GJIECTSIIIT HOBBII TTIaTTEPH apXUTEKTYPhI, a He HanboJiee TIOAXO/ISIIHIA.
YacTuaHOo BBIGOP apXUTEKTYPBI 00YCJIOBJIEH MOHUMAHUEM TOTO, T/IE CO-
riacyercst mpobJieMa ¢ TEXHUYECKOI apXUTEKTYPOIA.

MpakTUKN NPOEKTUPOBAHUSA

[IpakTUKK IPOEKTUPOBAHUSI UTPAIOT POJIb NIPU OIpe/leJIeHUU TOTO,
HACKOJIBKO 9BOJIIOIMOHUPYIOIIENR MOKeT ObITh apxuTekTypa. Hecmo-
TPsI HA TO YTO MPAKTHKA HENPEPBIBHON ITOCTAaBKU He TapaHTUPYeT 2BO-
JIOTIMOHUPOBAHKS apXUTEKTYPhI, 6e3 Hee 0O0UTUCH TTPAKTUYECKU He-
BO3MOJKHO.
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Muorue Komaubl st obecriedeHust 3(hGEeKTUBHOCTU TPUHUMATIUCH
YJIy4IIaTh IPAKTUKU TPOeKTUPoBaHUs. OTHAKO KaK TOIBKO 9TU TPAKTUKI
IIPOYHO YCTAHABIUBAIOTCS, OHM CTAHOBSITCS] CTPOUTETbHBIMU GJIOKAMMU JIJIsT
TaKUX PACHIMPEHHBIX BO3MOKHOCTEH, KaK 9BOJIIOIMOHHAS aPXUTEKTYpa.
[ToaToMy €ITOCOOHOCTD TTIOCTPOUTD IBOJMIOIIMOHUPYIOIILYIO APXUTEKTYPY
ABJISIETCS] CTUMYJIOM J1J1S TTOBbIIIeHUs 9 PeKTUBHOCTH.

MHorre KOMITAaHUY TaK U 3aCTPSIA B IEPEXOHOM 001aCTH MEKIy CTa-
PBIMHU ¥ HOBBIMU MPAKTUKAMU TTpoekTrupoBanusa. OHU MOTYT 10CTaTh
BUCSTIE HU3KO TIJIO/IbI, TAKKE KaK HelpepbhIBHAS MHTETpaIns, HO y HUX
OCTaeTCs CTUTITKOM MHOTO BBITIOJTHSEMBIX BPYUHYIO TecTupoBanuii. He-
CMOTPS Ha TO YTO TO Y/UIMHIET BPEMSI IIUKJIA, BHITIOJHSIEMbIE BDYUYHYTO
aTalbl BA)KHO BKJIOYUTH B KOHBelep pa3BepThiBaHus. Bo-miepBbIX, aTO
MO3BOJISIET OJIMHAKOBO PACCMATPUBATDh KaXK/bIH 3TAll CTPOUTEIHCTBA
NPUJIOKEHUS KaK aTall B KOHBeliepe. Bo-BTOPHIX, IO Mepe TOTO Kak
KOMAaH/[bl MEJIJIEHHO aBTOMATU3UPYIOT OOJIbINE YACTel Pa3BePTHIBAHUS,
BBITTOJTHSIEMbIE BPYYHYIO 9TAIIbl MOTYT CTAaTh aBTOMATH3UPOBAHHBIMI O€30
BCSAKWX HapyIlleHnH. B-TpeTbnx, n3ydyeHue Kakoro aTara JIaeT CBe/IeH U
0 MEXaHUYECKUX YACTSAX COOPKHU, YIydiast 0OpaTHYIO CBSI3b U MOOTIPSIsT
YCOBEPIIIEHCTBOBAHUSI.

CambIM GOJIBIINUM OOLIMM MIPENITCTBUEM /Il CO3IaHUs DBOJIOIMOHHOI
ApXUTEKTYPHI SABJISIOTCS TPyAHOpa3pemmnmeie oneparun. Ecan paspa-
60TYMKAM He yAaeTCsl JIETKO Pa3BEPHYTh U3MEHEHUSs, BCE YaCTH I[UKJIA
00paTHOII CBSI3U 3aTPYAHSIOTCS.

®YHKLMN NPUrogHOCTH

DyHKIMY TPUTOHOCTH (HOPMUPYIOT 3AMUTHYTO TTOJIOKKY 9BOJIOIHO-
HUPYIOIIEH apXuTeKTypbl. Ec/ii pa3paboT4uKy TIPOEKTUPYIOT CUCTEMY
C OTIpe/IeTEHHBIMY XaPaKTEPUCTUKAMH, 9TH 0COOEHHOCTH MOTYT BCTYTIATh
B IIPOTHUBOPEYHE CO CIOCOOHOCTRIO K TeCTHPOBaHmio. K cyactbio, coBpeMeH-
HbIE IIPAKTUKU TPOCKTUPOBAHUS 3HAUMTEIHHO YIIYUIIUIU TECTUPYEMOCTD,
clleJlaB BO3MOKHBIM aBTOMAaTUYeCKN MMPOBEPATDH BBI3BIBAIOIINE PaHee
3aTPyAHEHMS] XapaKTEPUCTUKU aPXUTEKTYPbL. JTa 00JIaCTh IBOJMIOIHO-
HUPYIOTIEH apXUTEKTYPbI TpeOyeT OCHOBHOTO 00beMa paboT, HO (DY HKIHH
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MPUTOHOCTH TIO3BOJISIIOT OIMHAKOBO 3(P(HEKTUBHO peliaTh paHee He CO-
MOCTaBUMBI€E TIPOOJIEMBI.

MbI ipU3bIBaEM apXUTEKTOPOB HAYATh [yMaTh 000 BCEX BUIAX MEXaHU3MOB
MPOBEPKU APXUTEKTYPBI KaK O (GYHKIMSAX IIPUTOTHOCTH, B TOM YHCJTIE O TEX
BelllaX, KOTOpble OHU paHee paccMaTpuBa/u 1o cutyaruu. Hanpumep, Bo
MHOTUX aPXUTEKTYPaX €CTh COTJIalieHue 00 ypoBHE 0OCIYKUBAHUS TT0 Mac-
MTaOMPYEMOCTH ¥ COOTBETCTBYIONIM TECTaM. Y HUX TaKKe eCTh TPABUJIA,
Kacaiotuecs TpeboBaHmii Ge30MaCHOCTH, ¢ COMPOBOKIAIOIINMU MEXAHW3-
Mamu poBepku. PazpaboTunky 4acTo BOCIPUHUMAIOT 3TH KATETOPUHU
KaK He CBSI3aHHbIE MEXK/Y cO00#t, HO OHM 00e HalleIeHbI Ha O/IHO U TO JKE:
IIPOBEPUTH HEKOTOPBIE OCOOEHHOCTH apXUTeKTYpbl. [Ipu paccMoTpernn
BCEX aPXUTEKTYPHBIX MTPOBEPOK KaK (DYHKITNI MPUTOTHOCTHU TTOSABISIETCS
GOJIBIIIE COTJIACOBAHHOCTH, KOT/IA ONIPE/IEJISTIOTCS] aBTOMATH3AIIHS 1 JIPYTHE
1oJie3Hble B3aMMO/IeHCTBHUS.

PE®AKTOPUHT WU PECTPYKTYPU3ALIUA

Pa3paboTunkn nHorga 6epyT TepMMHbLI, KOTOPbIE KTACCHO 3ByYaT, U UC-
Nonb3yHoT UX B 60see LUMPOKOM CMbIC/IE, KaK, HanpuMep, peghakmopuHe.
CornacHo onpegeneHnto MapTuHa ®aynepa, pegpakmopuHa — 3TO U3-
MEHEHWEe BO BHYTPEHHEN CTPYKType NpOrpaMMHOro Kkoga, 6e3 usMeHeHus
HabntogaemMoro noseaeHus. ns MHOrMX pa3paboTunKoB peghakmopuHe
CTan CMHOHMMOM U3MEHEHUSs], HO MeXay HUMMU CyLLECTBYIOT NPUHLMMK-
anbHble pa3nmuums.

KpaliHe peako KoMaHzaa npov3BoauT pedaKTOPUHI apXMTEKTYPbI; Ha-
060pOT, OHU pecmpyKmypupyom €€, BHOCS CyLLIECTBEHHbIE U3MEHEHUS
KaK B ee CTPyKTypy, Tak u B noBeaeHue. MaTTepHbl apXUTeKTypbl UC-
NOMb3YTCS YaCTUYHO, YTOBbI CAENATH OMNpeaesieHHbIE XapaKTepUCTUKM
APXMTEKTYpbl B TOM WM MHOM MPUJIOXKEHUM OCHOBHbIMU. [Nepexoa u3
OAHOro MaTTepHa B APYrov NpUBOAWT K U3MEHEHUIO MPUOPUTETOB, YTO
He saBnsieTcs pedakTopmHroM. Hanpumep, paspaboTymku MOryT BbibpaTb
ana obecrneyeHnss MaclITabupyeMoCTU apXMTEKTYpPY, OCHOBaHHYIO Ha
cobbiTuaX. ECniv koMaHza nepexoauT Ha ApYrol NaTTepH apXMTEKTYpbl,
TO OHa MOXET He MOAAEPXKMNBATL TOT XKe YPOBEHb MacLITabupyeMocTu.
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MpuMeHeHne KOMMepUEeCKoi NpoAyKLMU

Bo MHOrux opranusanusx paspaboTYMKN He BJIAJCIOT BCEMU YacTSIMHM,
COCTABJISIONIUMK 9KOCUCTEMY. B KPYITHBIX KOMITAHKSIX IPEOOIALA0T ro-
TOBbIE PELIEHHs] U MAKEThI IIPOTPAMMHOI0 00€ecriedeHrst ¢ TPUMEeHEeHeM
kommepueckoro 1O (COTS — commercial off-the-shelf), uto cozmaer
po6JIeMBbI IS Pa3pabOTUNKOB IBOJIIOIIMOHUPYIONIUX CUCTEM.

Cuctembt COTS /10J3KHBI 9BOJIOIIMOHUPOBATH BMECTE C OCTATIbHBIMU TTPU-
JIOJKEHUSIMU, CTIOJIb3yeMbIMHU TIpeAinpusitieM. K coxxaieHuio, aTu cucTe-
MbI He MO/IIEPKUBAIOT HAJIEXKAITUM 00Pa30M 9BOJIOIIMOHHOE PA3BUTHE.

HHermeHmHoe U3MeHenue

BoJIbIIMHCTBO KOMMEPYECKOTO IIPOTPAMMHOTO 0OeCTIeYeH st 3HAY -
TEJIbHO OTCTAET OT OTPACJIEBBIX CTAHIAPTOB aBTOMATU3AIINK U TECTH-
poBanust. Pa3zpaboTInKy apXUTEKTYP U IIPOTPAMMHOTO 00€CTIETEH ST
JIOJIKHBI 3a9aCTY10 OTPasK/AaTh TOYKKM HHTErPAIIUK U pa3padaThiBaTh
TO, YTO MOKHO ITPOTECTUPOBATH, YACTO PACCMATPUBAS BCIO CUCTEMY
KaK YepHBIN simuK. [ToBbIIIeHe IMHAMUYHOCTH C TIOMOIIIBIO KOH-
BeilepoBs pasBepThiBaH¥ist, DevOps U IPYTrUX COBPEMEHHbBIX TPAKTUK
cosziaet mpobJIeMbl 11t Pa3pabOTUMKOB.

Haaﬂeﬁf“lwdﬂ C8A3AHHOCNb

[TakeT MpOrpaMMHOTO OO€ECIIEYeHNsT YaCcTO MMPUBOIUT K CAMbIM
TSZKEJIBIM TIpobJieMaM B OTHOILIEHWH CBsI3aHHOCTH. Boobie, ata
crcTeMa Helpo3pavHa IPU UCIOJIb30BAHUK Pa3pabOTUMKaAMU JIJIst
unrerpanuu API. K coxanenuto, API crpazaer ot npobiem, orm-
CaHHBIX B pasjiesie «AHTUTIATTEPH: JIOBYIIIKa Ha mocyaeaaux 10 %»
Ha ¢. 206, pegocTaBIgsd IPU HTOM PazpabOTUNKAM I0CTATOYHYIO
CTeleHb YHUBEPCATBLHOCTH, YTOOBI 3aBEPIIUTH TOJIE3HYIO paboTy.

Dyuxyuu npuzoonocmu

JloGaBjieHre B akeT MPOrpaMMHOro obecriedeHus: (pyHKIMN Ipu-
TOZIHOCTH SIBJISIETCSI, TTIOKAITY i1, CAMBIM GOJIBITUM TIPETSITCTBUEM JIJIsT
pasBuTHst. Kak mpaBuio, HHCTPYMEHTBI 9TOTO THIA He OOHAKAIOT
JIOCTaTOYHOE YMCJIO BHYTPEHHUX 9JIEMEHTOB, YTOObI IaTh BO3MOJK-
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HOCTb BBIIIOJIHUTH MOJIyJIbHOE TeCTUPOBAHUE UJIU TECTUPOBaHUE
KOMITOHEHTOB, JleJIasi TeCTUPOBAHKE TTOBE/IEHUYCCKON MHTErpanumn
nocJseHell Haesk01. Takue TecTbl MeHee JKeJlaTeJbHbI, TI0OTOMY
4TO OHM, MMesT HeM30eKHO MeHee JIeTaIM3UPOBAHHYIO CTPYKTYPY,
JIOJIKHBI BBITTOJTHATBCI B CJIOKHOU Cpejie U I0JIKHBI TECTUPOBATD
GOJIBIITYIO YACTh MTOBE/IEHUST CHCTEMBI.

Heobxomma TiaTenbHas paboTa Mo yaepKaHuio TOUeK HHTErPATIT Ha
ypOBHE pa3BuTUs IIpoekTa. Eciii 9T0 HeBO3MOXKHO, CJle/lyeT IOHUMATD,
YTO JIJIT HEKOTOPBIX YacTeil cucTeMbl pa3paboTunky Gyet erde obec-
HEYUTH CIIOCOOHOCTD K HBOJIOIUOHUPOBAHUIO, YE€M JIJIsI OCTATbHBIX.

Jlpyroii BbI3bIBaoleil GECIIOKONCTBO TOYKON CBA3AHHOCTH, BHOCMMOM
HEKOTOPBIMU TIOCTABIIMKAMHU MTAKETOB IIPOrPAMMHOTO 00eCIIeYeH s, SIB-
JISTIOTCST HETIPO3PAYHbIe 9KOCUCTEMBI 6a3 IAHHBIX. B srydiiiem cirydyae nmaker
[POrPaMMHOTO 00eCIIeYeHNsT TIOJTHOCTHIO YIIPABJISIET COCTOSTHUEM Oa3bl
JIAHHBIX, PAaCKPbIBas IIPe/ICTaB/IAIoONINe UHTepeC 3HaueHUs TOCPEACTBOM
TOYEK MHTerpaiuu. B xy/ieM ciaydae 6a3a JaHHBIX TOCTABIINKA CAMA
SBJISIETCS] TOYKOM MHTETPAINHT IS OCTATTBHON CUCTEMBI, CUJILHO YCJIOKHSS
BO3MOKHOCTD TIPOBO/IUTH M3MeHeHUs ¢ Kaxknoit u3 ctopon API. B atom
cJrydae pazpaboTINKU 1 a[MUHUCTPATOPBI 0a3bl JAHHBIX I0JKHBI GOPOTHCST
3a ympasiieHre 6a3o0il JaHHBIX BHE MaKeTa MPOrPAMMHOTO obecreyeHust
pajiv XOTb KaKOW-TO HaJIeK/bl Ha 9BOJIIOIMOHUPOBAHME.

Eci y Bac ectb HEOOXOAMMBIN MAKET MPOrPAMMHOTO 00€CTIeUeH s, ap-
XUTEKTOPHI JOJZKHBI CO3/[aTh MAaKCUMAIbHO HAIEKHbBII HAOOp QYHKIINIA
[IPUTOIHOCTH ¥ aBTOMATU3UPOBATh UX PadOTY MPH JII060I BOSMOKHOCTH.
OTcyTrcTBUe IOCTyTIa K BHYTPEHHUM 3JIeMEHTaM BbI3BIBAET MTPOBEIEHNE
TECTUPOBAHUS C TTOMOIIHIO MEHee JKeJaTeTbHBIX METO/IOB.

Murpaumsa apxuTekTyp

MHorre KoMIaHUW TTPEKPATUIA MUTPAIIATO APXUTEKTYP U3 OHOTO THTIA
B sipyroii. Hatmpumep, pa3paboTunKu apXUTEKTYPbl BBIOMPAIOT B CAMOM
Hauasie ['T-edaTeqbHOCTH KOMIIAHUY TTPOCTYIO JIJIsT TOHUMAHUS CXEMY
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APXUTEKTYPBbI, YACTO CJIOUCTYI0O MOHOJMUTHYIO apxuTekTypy. [lo mepe
Pa3BUTHUST KOMITAHUHU Pa3pabOTUYNKK HAYUHAIOT MMOBEPraThCst BO3/EH-
cTBUIO HArpy30k. OxnH 3 Harboree pacmpoCTPaHEHHBIX My Tel MUTPa-
I — 9TO TIEPEXOJl M3 MOHOJUTHON B KaKyI0-In00 U3 Pa3HOBUIHOCTEN
CepBUC-OPUEHTUPOBAHHBIX apXUTEKTYp. OH BO3HUKAET 1O NMPUYNHE
pe/IMETHO-TIEHTPUPOBAHHOTO C/IBUTA B aPXUTEKTYPHOM MBIIIIEHUN,
paccMOTpeHHOTO B pasziene «MukpocepBuchi» Ha c. 118. Muorux pas-
pabOTYNKOB MPUBJEKAET aPXUTEKTYPA MUKPOCEPBUCOB C BBICOKUM
YPOBHEM 3BOJIIOIIMOHNPOBAHNS B KaUeCTBE 1€/ MUTPAITNH, HO 9aCTO 3TO
JOCTATOYHO CJIO3KHO OCYIIECTBUTH, B OCHOBHOM M3-3a CYIIECTBYIOIIEH
CBSI3aHHOCTH.

Koraa paspaboTyrKy IJIaHUPYIOT MUTPAIIIO APXUTEKTYPbI, OHU 00BIYHO
YUYUTBIBAIOT XaPAKTEPUCTUKN CBA3aHHOCTHU KJIACCOB U KOMIIOHEHTOB, HO
[IPU 9TOM UTHOPUPYIOT MHOTHE JPYTHe 00JIACTH, 3aTParnBaeMble 9BOJIIO-
[IHOHUPOBaHUEM JaHHBIX. CBSI3AHHOCTb 110 TPAH3AKIIUSIM TaK JKe PeasibHa,
KaK CBSI3aHHOCTH MEXK/Ly KJIACCAMU, ¥ CTOJIb JKe KOBApHA JIJIs1 yCTPAHEHST
MPU PECTPYKTYPU3AINHU aPXUTEKTYPBl. ITU TOYKU BHEKJIACCOBOU CBSI-
3aHHOCTH OKa3bIBAIOT OOJIBIIIOE COMPOTHBIIEHHUE TIPH TOMBITKE PasOUTh
CYIIECTBYIOIIIE MO/LYJI HA MEJTKUE COCTABJISIONINE.

MHorwe crapiie pa3pabOTYUKK TOJ] 32 TOOM CO3AI0T OJ[HU U T€ JKe MPHU-
JIOKEHUST U CKYYal0T OT MOHOTOHHOCTH. BOJIBITUHCTBO Pa3dpabOTINKOB
cKropee Hanuuym HPeNMBOPK, YeM OYIYT UCNOIB308AMb CYIECTBYIOIIUIT
JUISI CO3/IaHUsI Yero-HUOYAb TOJE3HOTO: MEMAaAnpozpaMMUposanie um-
mepechee, uem npocmast paboma. Pabora mpectaBisieT coO0i CKy4HOE,
[PO3anyHOE U OTHOOOPA3HOE 3aHATHE, B TO BPEMsI Kak pa3paboTKa 4ero-To
HOBOTO 3aXBaThIBaeT.

ITO MPOSIBJISIETCS IBOSIKO. BO-TIepBBIX, MHOTHE cTapiiie pa3paboTInKu
cTapaloTcs HammucaTh UHOPACTPYKTYPY, KOTOPYIO UCIOIB3YIOT (4acTo
C OTKPBITBIM HCXOIHBIM KOJIOM ) IPyTHe Pa3pabOTUNKN BMECTO TOTO, YTOOBI
HCIIOJIb30BATh CYIECTBYOIIEE TIPorpaMMHoe obecriederne. OHaK bl HaM
MPUTILIOCH PabOTATh € KIMEHTOM, KOTOPBII HAXOINJICS HA TEPETHEM Kpae
TexHosoruil. OHU MOCTPONIIH COOCTBEHHBIN cepBep MPUJIOKEHU, BeD-
(hpeiiMBOPK Ha Java M TIOYTH YTO BCE OCTAIbHbIE OUTHI MHPPACTPYKTYPHL.
B KaKkoii-To MOMEHT MbI CIIPOCHJI, TOCTPOUJIU JI OHK UJIU HET COOCTBEH-
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HYIO OIIepAIlMOHHYIO CUCTEMY, 1 OHU OTBETUJIH, YTO HeT. Mbl cripocuiiu:
«Ilouemy Het?! Bol mocTponsu Bce ¢ Hyis!»

Ecimi xopotiio mojryMaTh, KOMIAHUK HYKHbI GBI BO3MOKHOCTH, KOTOPbIE
ObLM HeoCTyTHbL OIHAKO KOT/Ia CTAHOBSITCS JOCTYIIHBI HHCTPYMEHTBI
C OTKPBITBIM KOJIOM, Y HHX YK€ eCTh COOCTBEHHAs, € JTI0OOBBIO IIOCTPOEHHAS
urdpacTpykrypa. Bmecto Toro urobnl niepeiiti Ha 6osiee cTaHIapTHBINA
CTEK, OHU TIPEJAIIOYIN COXPAaHUTh COOCTBEHHBI M3-3a HE3HAYUTEIbHBIX
pasanunii B moaxozge. Crycrs aecaThb JeT UX Jydnie pazpaboTyuku
HOCTOSIHHO PaboTaIN B PesKIUMe 00CIyKUBAHMS, YCTPaHsst OLOKU cOb-
CTBEHHOTO cepBepa, 100aBsst GYHKIUU B BeO-(HPEHMBOPK 1 BbIOJIHIS
Apyrue pyTUHHbIE onepalii. BMecTo cospanms HHHOBAIUIL /IS HOCTPO-
€HUS YIIYUYIIECHHBIX TPUIOKEHII OHU MOCTOSHHO TSIHYJIU JIIMKY, CTPOSI
CBSIBaHHOE TIPOrPaMMHOE 0OecIieueH e,

ApXUTEKTOPBI He 3aIUTIEHBI OT CHHIPOMA «MeTAIPOTPAMMUPOBAHNE WH-
TepecHee 00BIYHON PabOThI». TO MPOSIBIISIETCST B BRIOOPE HEHA/IJIEKATITIX,
HO BBI3BIBAIOIINX ITOBBINIEHHbBIN MHTEPEC TUTIOB aPXUTEKTYPbhI, TAKUX KaK
MUKPOCEPBUCHI.

He cTpoiiTe apXUTEKTYPY IIPOCTO MOTOMY, 4TO 3TO 3a0aBHOE METAIIPO-
rpaMMUPOBaHUeE.

Laru Mmurpauyum

MHor1e apXuTeKTypbl OKa3blBAIOTCS Hepe] IPobaeMoil MUrparun 06-
HOBJIEHHOTO MOHOJIUTHOTO TIPUJIOKEHNsT Ha GoJiee COBPEMEHHBIN METO/I,
OCHOBaHHbIH Ha cepBrice. ONBITHBIE Pa3padOTYNKU TIOHUMAIOT, YTO B TIPH-
JIOSKEHUH CYIECTBYET Macca TOYEK CBA3aHHOCTH, ¥ OJIHA U3 [IEPBbIX 3aj1au
[PU paciyThiBaHUU 6a3bl KOJA COCTOUT B TOM, YTOOBI MOHSATH, KaK BCE
COeIMHEHO MeskIy co60il. [Tpu cocTaBieHUH MOHOJIUTHON apXUTEKTYPhI
Pa3paboTYMK J0JKEH YUUTHIBATH CBI3AHHOCTD U CIIETIJIEHI e, YTOObI HallTH
noaxozsmuil bananc. Hampumep, ogHiM n3 HanboJsiee CTPOTUX OrpaHi-
YEHUI B aDXUTEKTypPe MUKPOCEPBUCOB SIBJISIETCS OTPaHIYEHIE BPEMEHH,
B TeYeHHe KOTOPOro 6Gasa MaHHBIX HAXOAUTCS BHYTPU OTPAHMYEHHOTO
KOHTeKCTa cepBuca. IIpu IeKOMIIO3UIIMK MOHOJUTHONW apXUTEKTYPBbI,
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Jlaske ecJIi MOKHO pa3OUTh KJIacChl Ha JOCTaTOYHO HEOOJIbIIME YaCTH,
JIEKOMIIO3UIINST KOHTEKCTOB TPAH3AKIIUI Ha OOJIee MEJTKUE YaCTU MOKET
0Ka3aThCs HENPEOI0JMMOM MTPerpaion.

ITpu PEeKOHCTPYUPOBAHUK aPXUTEKTYPBI CJACAYET YIUTHIBATH 6ce 00-
JIACTU aPXUTEKTYPBL.

Muorue pa3pabOTUYNKN OCTAHOBUJIMCH Ha MUTPAIM MOHOJHUTHBIX MTPHU-
JIOKEHUN B CepBUC-OPUEHTUPOBAHHYIO apXUTEeKTypy. PaccmoTpum Ha-
JaThHYIO apXUTEKTYPY, TPUBeIeHHYI0 Ha puc. 6.1.

3anpocm KIneHTa 3anpoc1>| KnneHTa 3anpocn>| KIneHTa

(noi Monb30BaTeNbCKOT0 MHTepdeiica

(Cnoii npegmeTHoi obnacti

Mogynb, | Monynbll Monynbll Monynb|| Monynb" Moaynbl

Mogynb|| Mogyns|| Mogynb| | Mogynb| | Mogynb|| Mogynb

Mogynb|| Mogynb|| Mogynb| | Mogynb| | Mogynb|| Mogynb

Mogynb, |MOAy11bl Mogynb|| Mogynb|| Mogynb |Mouynbl

e

Puc. 6.1. MoHONMTHAs apXUTEKTYpa B Ka4ecTBe HayanbHOro BapuaHTa
[N MUrPaLMK Ha apXUTEKTYpY «Bce obluee»

HHHA

PaspaboTka MprIoKeH st ¢ Ype3MePHON TPAHYISIPHOCTDHIO JIeTye Peansy-
eTcs B HOBBIX TIPOEKTAX, HO 3aTPYAHUTETbHA B CYTIECTBYIOINX MUATPAITHSIX.
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[ToaToMy Kak MbI MOTJIH OBI OCYIECTBUTH MATPAIIUIO U3 TIPEICTABICHHON
Ha puc. 6.1 apXUTEKTyPHI B CEPBUC-OPUEHTUPOBAHHYIO apXUTEKTYPY, TIO-
Ka3aHHYI0 Ha puc. 6.27

| 3anpocs! KinenTa I | 3anpocb||<nmema| | 3anpocbl KnueHTa l

(noii nonb30BaTenbCkoro nHTepdelica

v v v

(noil npeameTHON obnactn (Cnoil npeameTHON obnactn (Cnoit npeMeTHON obnactn
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Puc. 6.2. Pe3ynbTaT nepexofa B CEPBUC-OPUEHTUPOBAHHYO apXUTEKTYPY,
APXMTEKTYpa «Kak MOXXHO MeHblue obLiero»

Bomosinenue npezncraBiennoit Ha puc. 6.1 u 6.2 MuUTpary TPOUCXOIUT
€ Maccoii mpobJieM: CTeNeHb TPaHyJISIPHOCTH CEPBUCOB, TPAHUIIBI TPAH3AK-
11iA, 1Ipo6JIeMbl ¢ 6a30¥i JAHHBIX U C TEM, KaK M0JIb30BaThCsI COBMECTHBIMU
O6ubamorekamu. PazpaboTunKy JOJKHBL IOHUMATh, JIsl 4Y€r0 OHM XOTSAT
BBITIOJTHUTH MUTPAIIHIO, U 9TO I0JKHA OBITH G0JIee cephe3Hast IPUYNHA, YeM
«9TO COBPEMEHHasI TeHIEHIINST>. JIeKOMITO3UIIMSE apXUTEKTYPbI Ha 00JIaCTH,
Haps/Iy ¢ YAYUYIIEHHBIM COCTABOM KOMAH/IbI ¥ OTIEPAIIMOHHON Pa3BA3KOM,
MIO3BOJISIET JIETUE PeaTn30BaTh MHKPEMEHTHbIE U3MEHEH WS, KOTOPbIE sIB-
JISTIOTCSI OZIHUM M3 CTPOUTENBHBIX OJIOKOB 9BOJIIOIIMOHUPYIOIIEH apXUTEK-
TYPBI, IIOTOMY YTO aKIIEHT JejiaeTcs Ha apTedarTax pusrmdeckoi paboThl.

[Tpu rekoMIIO3UINK APXUTEKTYPBI KJII0YEBbIM (DAKTOPOM SIBJISIETCS TIO/I-
6op rpanynsipHocTH cepBrcoB. Co3aHue KPYIHbBIX CEPBUCOB 0OJIeryaer
peliienne Takux mpobJieM, Kak KOHTEKCTHI TPAH3AKIUI U yIIpaBJIeHIe
MMU, HO MaJIO YTO JIaeT /I pa3/ieleHns MOHOJIMTHON apXUTEeKTYypbl Ha
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HeboIbIINE COCTaBJIdI0OIIMNE. CJIMIIKOM MeJIKIEe KOMIIOHEHTBI IIpUBOAAT
K ITOBBINIEHHON OPKeCTPOBKE, M30BITOYHOCTU CBA3U U B3aMMO3aBUCHU-
MOCTHU KOMIIOHEHTOB.

JL1st TIepBOTO I1ara B MUTPAIIUH aDXUTEKTYPBI Pa3pabOTUMKHU OMPEIEISIIOT
HOBbBIE TPAHUIIBI cepBUCOB. KOMaH/Ibl MOTYT IPUHSTH peliieHne pasouThb
MOHOJIUTHYIO aPXUTEKTYPY Ha CEPBUCHI, UCITOTb30BaB PAa3JNYHbIE Pa3-
JieJIeHNUST Ha COCTABJISIONINE.

Ipynnot npedmemmnot obracmu

[TpeamerHast 0671aCTh MOKET UMETD YETKHE COCTABIISIONTIE, KOTOPHIE
Harpsimyto otobpaxkaoT 1 T-BogmosknocTr. [TocTpoerme mporpamm-
HOTO 0OecIiedeH s, KOTOPOE MIMUTUPYET CYIIECTBYIOILYIO HEPAPXUIO
CBS3U B ITPEIMETHOM obJacT, OTIpe/IeIEHHO TIO/INAIaeT Mo IeHCTBIE
3akona Konsest (cMm. pasnien «3akon Konsest» Ha c. 33).

Ipanuyvr mpansaxyui

MHorue mpeaMeTHbie 06J1aCTH UMEIOT IPOTSIKEHHbIE TPaHUI[bI
TPaH3aKIUN, KOTOPBIX OHU JTOJIKHBI TPUAEP:KUBaThCs. [Ipu mexom-
MO3WIIMYA MOHOJIUTHON apXUTEKTYPBI Pa3pabOTUYNKU 4acTO 0OHAPY -
JKUBAIOT, YTO CBSA3aHHOCTb 110 TPAH3AKIIMSIM TsKeJIee BCEro pa3ouTh
Ha 4acTH, KaK 9TO OmMucaHo B pasjene «/|Byxdasznas pukcanms
TpaH3akmuii» Ha c. 149.

Ienu pazsepmuvisanust

VIHKpeMeHTHOEe U3MeHeH e MO3BOJIsIeT pa3paboTynKaM u3OupaTesib-
HO BBINYCKaTh KOJI 110 pasHbiM rpadukam. Harpumep, otiesny map-
KETHHTa MOKET TI0TPebGoBaThCst GOJMBIIMN HHTEPBaJ 0OHOBJICHMWIA,
4eM cKJaaM. PasjiesieHre cepBrCOB MO TIPoGIeMaM SKCILTyaTal|H,
TaKMX KaK CKOPOCTb BBIMYCKa, MIMEET CMBICT B TOM CJIydae, eCJIi
9TOT KPUTEPUI MMeeT HOJIbIITOE 3HaUeHNe. AHAIOTHYHBIM 00Pa3oM,
4acTh CUCTEMbI MOKET UMETh 9KCTpPeMaJibHble paboune XxapaKre-
puctuku (Takue, Kak MacurabupyeMocTh). PasesieHue cepBucos
110 OIIEPATUBHBIM I[EJISIM TTO3BOJIUT Pa3pabOTYMKaM OTCJIEKUBATH
(¢ moMoIpio (GYHKIUI IIPUTOAHOCTH ) pabOTOCIIOCOOHOCTD U APYTHUE
paboune oKa3aTen CEPBUCA.
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KpymHoe pasbueHie cepBICOB O3HAYAET yCTPAHEHHE MHOTHX ITPOOJIEM KO-
OPMHAIINH, CBOHCTBEHHBIX MUKPOCEPBHCAM, OJ1arofiapst TOMy, 4to GOJIbIIe
GusHec-KOHTEHTa OcTaeTcst BHyTpu ceprca. O1HaKo YyeM GOJIbIIe CEPBUC,
TeM GOJIbIITeE Y CII0 IKCILTyaTallnOHHbBIX 3aTPyAHEHU obocTpsieTcst (elie
OJINH KOMIIPOMHUCC apXUTEKTYPBhI).

3BoJIIOLMA MOAY/JIbHbIX B3aUMOAENCTBUN

Murparusi COBMECTHO MCTIOJTb3yeMbIX MOy el (BKJIIOUYast KOMIIOHEHTHI )
SIBJISIETCSI €I11e OJIHOI pacipoCTPaHEHHON TIPOOIEMO, ¢ KOTOPOIl CTaIKK-
BaroTCst pa3paboTurKu. PaccMoTpiM rpuBeieHHY 0 Ha puc. 6.3 CTPYKTYpY.

Mogynb| [Mopynb| |Mogynb

06wwuit

Puc. 6.3. Moaynm ¢ achcbepeHTHOM M adpdhepeHTHON CBA3aHHOCTbIO

Ha puc. 6.3 Bce Tpu MOy JIst [TOJIb3YIOTCSI OJIHO# U TO#T 5Ke GUOINOTEKOI.
Opnako pazpaboTdnkam HeoOXOAUMO Pa3IeUTh ITH MOJIYJIH HA OT/IETb-
Hble cepBUCHL. Kak cepBuc cMOKeT COXPaHUTDb 3TY 3aBUCUMOCTD?

Muorma 6ubanorekn MOTYT OBbITh pasjie/ieHbl OlpeeIeHHbIM 00pa3oM,
C COXpaHEeHHeM Pas3zie/IbHOl (PYHKIIMOHATBHOCTH, KOTOPast He0OX0AMMa
KaskKZIOMY MOZLyJIt0. PaccMOTpUM IpUBEEHHYIO Ha prc. 6.4 CUTyaIuio.

-

Puc. 6.4. Moaynu c obLleit 3aBUCUMOCTbIO

Ha puic. 6.4 06a MOy ist HYKIQI0TCS B KOH(DIUKTYIOIIEM MOJLYJI€, KOTOPBIi
Haxoutest mocepenune. Eci pazpaboTarkam moBe3eT, To hyHKIIMOHATb-
HOCTb MOJKET OTpe/ieJIeHHBIM 00pa3oM pa3OUTh HA YACTU CPEAHION Ou-
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6JIMOTEKY, Pa3/IeJINB COBMECTHO MCIIOJIb3yeMY1o OMOIMOTEKY Ha Te YacTH,
KOTOpPbIe HYKHBI KaKIOMY 3aBHCSIIEMY OT Hee MOJIYJII0, KaK MOKa3aHo
Ha puc. 6.5.

Puc. 6.5. PasgeneHuve obLlein 3aBUCMMOCTH

OpHaKO BEPOSITHEE BCETO, YTO COBMECTHO MCIIOIB3yeMYIO OUOIMOTEKY
HeJIb3s1 Oy/IET TaK JIETKO Pa3/le/inTh Ha YacTu. B aToM ciryyae pazpaboTyu-
KU MOTYT U3BJIEYb ATOT MOJLYJIb B COBMECTHO UCTIOJIB3YEMYIO OMOINOTEKY
(mampumep, JAR, DLL, gem nu kakum-gu60 ApyriM MEXaHU3MOM ) H HC-
M0JTb30BATh €r0 13 000MX MECT, KaK MoKa3aHo Ha puc. 6.6.

| |
: Mogynb :
| _ _ _ _ |
' i i k
: Mogynb| 1 [Moaynb : Monynp| !
: | | |
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Puc. 6.6. O6Luias 3aBMCMMOCTb Yepes daiin JAR

CoBMecTHOe UCII0Ib30BaHKe ABJIsAeTCs (POPMOI CBSI3aHHOCTH, KOTOPYIO He
pPEeKOMeH/IyeTCsl IPUMEHSTh B TAKUX apXUTEKTYpPaX, KAk MUKPOCEPBHUCHI.
JIydImmM BApHaHTOM JIJIS1 COBMECTHO MCTIOJIb3YeMOiT OUGIMOTEKN SIBJISIETCST
nybOIMpoBaHue, Kak MOKa3aHo Ha puc. 6.7.
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Puc. 6.7. [ly6nmpoBaHue obLien 6ubnmnoTekn Ans UCKNOYEHNUS TOUKMU CBA3AHHOCTU

B ciaydae pacripeesieHHON cpe/bl pa3zpabOTYMKI MOTYT JIOCTUYB TAKOTO
’Ke THIIA COBMECTHOTO MCITOJIb30BAHS C TOMOTI[HIO 0OMeHa COOOTIEHISIMU
WJIM MTHUIMUPOBAHUEM CEepPBUCA.

[Tocse Toro kak pazpaboOTINKK HAEHTH(HDUITTPOBAIIH TPABUJIBHBIN BADUAHT
pas/iesieHus cepBuCca, Ha CJEYIONEM Tare HeOOXOIMMO OyIeT omoeaumn
peIMETHY 0 00J1acTh OT MoJb3oBaresbckoro uarepdeiica (UT). Taxke
B apXUTEKTypaxX MUKPOCEPBUCOB MOJTh30BATEIbCKIE UHTEPMEICH YacTo
pEIaloT TepeBecT 06pPaTHO B MOHOJUTHYIO aDXUTEKTYPY; HECMOTPST Ha
9TO Pa3pabOTUNKHU JIOJLKHBI B ONPEIEIEHHON TOUYKe MOKA3aTh enHO0OPa3-
ubiii UL Takum o6pasom, paspabotunku o6braHo otaensor Ul Ha panHeM
gTare MUTPAIIH, CO3/[aBasi OTOOPAKEHUE TPOKCU-CIIOS MEK/TY KOMITOHEH-
TaMHU TT0JTh30BATETLCKOTO MHTePdelica 1 CEPBUCAMU, TIPEIOCTABIISIEMBIMU
CEepBEPHOI YacThIO CUCTEMBI, KOTOPYI0 OHM BbI3bIBalOT. OTrenenue Ul
YacTO CO3/IaeT CJION 3aIUTHI OT TIOBPEXKICHMH, n30upys namenenus Ul
OT U3MEHEHN I apXUTEKTYPhI.

CJIeLy10TIM TITarOM SIBJISIETCST 00HAPYHCEHUE CEPBUCO8, KOTOPOE TTO3BOJISIET
cepBUCaM HAXOWTh 1 BBI3BIBATH JIPYT /IpyTa. B KOHIIE KOHTIOB, apXUTEKTY-
pa Oy/IeT COCTOSITh U3 CEPBUCOB, KOTOPbIE HEOOXOIMMO KOOPIMHIPOBATH.
[TocTpouB MexaHU3M OOHAPYIKEHUsI HA PAaHHEH CTa[nu, pa3paboTINKN
MOTYT Me/IJIEHHO OCYTIECTBJIATh MUTPAIINIO T€X YaCTel CUCTEMBI, KOTOPbIe
TOTOBBI K M3MeHEeHN0. PazgpaboTunKy 4acTo IPUMEHSIIOT OOHAPYKeHIe
cepBHCa KaK IIPOCTON YPOBEHb IPOKCU: KaXK/blii KOMIIOHEHT BbI3bIBaeT
MOCPETHIKA IIPOKCH, KOTOPBIH, B CBOIO OUePETb, BBITIOTHSIET OTOOPAKEHE
OTIPEe/IEIEHHOTO TPUMEHEHUS.
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Bce npobsiembr B Computer Science MOKHO PEIUTh JAPYTH-
MU YPOBHSIMU KOCBEHHOCTH, KPOME, PAa3yMeeTcst, POOIeMbI
CJIUTITKOM OOJTBIIOTO YHCJIa YPOBHEH KOCBEHHOCTH.

— Jleiie Yunep (Dave Wheeler)
u Keenun Xennu (Kevlin Henney)

Koneuno, uem 6oJibile ypoBHEH KOCBEHHBIX CPEACTB J00aBAT pa3padoT-
4UKH, TeM OoJiee 3aIlyTaHHbIM OY/IeT CEPBIUC HAaBUTAIIUN.

[Ipn Murparnuu nNpuiIoKeHNus U3 MOHOJUTHON apXUTEKTYPbl B CEPBUC-
OpPUEHTHPOBAHHBIE APXUTEKTYPHI Pa3pabOTUMK [OJIKEH YAETSITh MPH-
CTaJbHOE BHUMAHUE TOMY, KaK COeIMHEHBI MOJYJIHM B CYHIECTBYIOIIEM
npusokennn. [IpuMuTHBHOE pasjieieHre BBI3bIBAET CEPhE3HBIE TTPOOTIEMBI
¢ paborocrocobHocTbio. TouKM coeTMHEH ST B TPUJIOKEHUH CTAHOBSITCST
MHTETPATIbHBIMU COeIMHEHUSIMU aPXUTEKTYPbI C COTTY TCTBYIOIUMU CKPBI-
TBIMU COCTOSTHUSIMH, JOCTYITHOCTBIO W TIPOYUMU TTpobieMamu. Bmecto
TOTO YTOOBI B3SITHCST 32 BCIO MUTPAIIHMIO CPasy, CyIeCTBYeT OoJiee parMa-
TUYHBIN METOJI IOCTETIEHHOU JIEKOMIIO3UIIMN MOHOJIUTHON apXUTEKTYPbI
Ha CepBUCHI, YIUTHIBAIONNI Takue (haKTOPBI, KaK TPAHUIIBI TPAH3AKIIHH,
CTPYKTYPHAsI CBSI3aHHOCTH U MPOYNE XaPAKTEPUCTUKU, YTOOBI CO3/ATh
HECKOJIbKO uTepauuii pecrpykrypusaiuu. I[Ipexie Bcero, cieayer pas-
OUTH MOHOJIUTHYIO apXUTEKTYPY Ha HECKOJIBKO KPYMHBIX (hparMeHTOB
PUJIOKEHUH, 3apUKCUPOBATh TOUKN MHTErPAIlNK, a 3aTeM IIOBTOPUTD
aToT 1poiiecc. /st apXuTeKTypbl MUKPOCEPBUCOB IIPEAIIOUYTUTEIbHA 110-
CTelleHHAsl MUTpalus.

[Ipu MuTpaIm MOHOJIUTHON aPXUTEKTYPbI CHAuYaJIa TOCTPOI -
Te HeGOJIBIIIOE YNCIIO KPYITHBIX CEPBUCOB.

— Cam Hovromen (Sam Newman),
Ilocmpoenue muxpocepsucos

3aTeM pa3paboTYMKK BHIGUPAIOT U OTAEJSIOT U3 MOHOJIUTHOI apXUTeK-
TyPbI BBIGDAHHbII CEPBUC, 3aKPEILIs U BbI3biBast TOUKU. DyHKIINM 11pU-
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TOIHOCTHU UTPAIOT 3/1ECh B)KHYIO POJIb. Pa3paboTunku 10JKHBI TOCTPOUTH
(OYHKITIH IPUTOHOCTH, YTOOBI YOEAUTHCSI, ITO HOBBIE TOYKU MHTETPAITUT
He MEHSIIOTCSI, ¥ T00aBUTHh KOHTPAKTBI JIJIsT TI0JIb30BATEEN.

MHCTPYKLUMM ANs NOCTPOEHUSA
3BOJIIOLIMOHUPYIOLLEN apXUTEKTYPbl

B 910ii KHUTE MBI yiKe UCTTOJIB30BATM HECKOJIBKO OUOJIOTHYECKIX MeTa-
¢dop, 1 BOT etite oHa. Hatr Mo3T 9BOJIIOIIMOHUPOBAT He B OJIarOMPUATHOM,
IEPBO3/IAHHON CPejie, B KOTOPOIT ObLiia TIATEIBLHO MOCTPOEHA KaK/Iast CII0-
cobHocTb. Kaxkplil c10it 6a3upyercs: Ha JIeKalnuX HIKe MepBO3aHHbIX
ciogx. OcHOBHASA 4acTh HAIIEro aBTOMATUYECKOTO MOBe/IeHUs (TaKoro,
KaK JipIXaHue, BO3HUKAIOI[ee YyBCTBO TOJI0A U T. /I.) YaCTUYHO IIPUHA/L-
JIEKUT HalIeMy MO3TY, KOTOPbII MaJIO YeM OTJIMYAETCSI OT MO3Ta PElTUIUI.
Bwmecto 1osiHo1eHHOH 3aMeHbl OCHOBHBIX MEXaHU3MOB ITPOIIECC 3BOJIIOIUN
CO3/1aJ1 HOBBIII CJION CBEPXY.

ApXuTeKTypa IPOrpaMMHOro obecredeHrs B KPYIHbIX KOMIAHKUIX CJie-
JIyeT aHaJIOTMYHOM cxeme. BmecTo pedakTopuHra Kax /10l BO3MOKHOCTH
GOJIBIIMHCTBO KOMIIAHUI MCIIO/IB3YeT BCe, UTO yKe Yy HUX ecTh. Hackonbko
MBI JIIOOMM PACCy’KIaTh 00 apXUTEKTYPE C TIEPBO3TAHHBIMU, UICATUIUPO-
BaHHbBIMU HaCTpOf/’IKaMI/I, B TaKOﬁ JKe CTelleHu peaﬂbeIﬁ MUWD BHOCHUT IIy-
TaHUILY 13 TEXHUYECKUX HeA0PaOOTOK, KOH(MIMKTOB MHTEPECOB 1 OTPAHU-
4eHHOTO0 OI0/KeTa. ADXUTEKTYPA B KPYITHBIX KOMITAHUSIX TIOXO0KA Ha MO3T
JeJIoBeKa — CHCTEMbl HU3KOIO YPOBHS BCE €Ille 3aHUMAIOTCST BasKHBIMU
JETAIAMHE CBSA3YIOIIETO IIPOIPAMMHOIO 0OECIIEYEH s, HO IIPH HTOM UMEIOT
HEKOTOPBII Habop crapbix ybexaenuil. Komnanuu He a00aT BHIBOAUTH
U3 9KCIIyaTalliu TO, 4TO elile paboTaeT, ¥ TEM CaMbIM CIIOCOOCTBYIOT T10-
ABJIECHUIO IPOOJIEM ¢ MHTErpaineil apXuTeKTyphl.

Hactpoiika Bo3MOKHOCTH 9BOJIIOIMOHNPOBAHMS B CylIeCTBYIOIIeH apxu-
TEeKType MpobJieMaTHYHa, TAaK KaK eCJIU pa3padOTYNKU HUKOT/IA HE BHOCHIIH
B aPXUTEKTYPY U3MEHEHN, MATIOBEPOSATHO, YTO OHU MOSIBSITCST CIIOHTAHHO.
Hu otis pa3paboTumk, KakiuM Obl TATTAHTIMBBIM OH HU ObLI, He CMOKeT 6e3
OTPOMHBIX YCHJIHIT TPE0OPa3oBaTh GOJIBIIOI KOMOK IPsI3U B COBPEMEHHYTO
ApXUTEKTYPY MIUKPOCEePBUCOB. K cuacThio, MPOEKTHI MOTYT UCTOJIB30BATh
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nperMyIecTBa 6e3 U3MEHEHUsT MX BHYTPEHHEN apXUTEKTYPbI, TIOCTPOUB
HECKOJIBKO TOYeK THOKOCTH B CYIIECTBYIOILYIO aDXUTEKTYPY.

YaaneHue HEHY)XHOW U3MEHYMBOCTH

OpHoill U3 11eseil HermpepPbIBHON TOCTABKU SIBJISIETCS] CTAOUIBHOCTD, 110~
CTPOEHHAS Ha XOPOIIO 3apeKOMeHI0BaBINX cebs dacTsax. [IpocTeim
MPOSIBJIEHUEM HTOU 1IEJIN ABJISETCS TOYKA 3peHus Ha mpakTuku DevOps
KaK Ha UHCTPYMEHT CTPOUTEIbCTBA HEM3MEHHOIN MHMPacTPyKTypbl. Mbl
06Cy KN IMHAMUYECKOE PAaBHOBECHE DKOCUCTEMbI Pa3pabOTKY TPO-
rpaMMHOTO o0ecTiedeHrst B raBe 1, r/ie Kak HUT/e O9€BUHO, HACKOJIbKO
BEJINKK OCHOBHBIE C/IBUTY 3aBUCUMOCTEN TIPOrPAMMHOTO 0GeciedeHusl.
CucTeMbl TPOTPAMMHOTO 00ECIEUEHUs TIPETEPIIEBAOT MOCTOSHHOE W3-
MeHEHe TI0 Mepe 0OHOBJIEHST Pa3padOTUNKaMI BOSMOKHOCTEH, BBITYCKa
aKeTOB OOHOBJIEHUH 1 0OBIYHOI HACTPOWKK UX TIPOrPAMMHOTO 0becrie-
yernsi. OnepanmoHHble CUCTEMBI IBIISIOTCS XOPOITUM TPUMEPOM, TIOTOMY
YTO OHU TIPETEPIEBAIOT TIOCTOSTHHbIE N3MEHEHUSI.

C nomMornpio coBpeMeHHBIX pakTuk DevOps ymaeTcs JoKaJbHO pe-
IIUTH TTPOGJIEMY THHAMIYECKOTO PABHOBECHS], 3AMEHUB CXEMY CHEMCUH-
xu (snowflakes)' Ha neusmennyio ungppacmpyxmypy. Komnbsioreps co
CXEMOW CHeNHCUHKU BHIKPAMBAINCH BPYIHYIO MIEPCOHATIOM TIO OTIEPATIHSIM,
U Bce MocJieyioniee 00CayKIBaHue TakKe BBIMOJIHSIOCh BPYYHYT0. e
Daysep npugyMall TEPMUH Heusmennas ungpacmpyxmypa (immutable
infrastructure) B mocre Trash Your Servers and Burn Your Code: Immutable
Infrastructure and Disposable Components B cBoem 6iore’. Henamennast
nH(PACTPYKTYpa OTHOCUTCS K CUCTEMaM, TOJTHOCTBIO OTIPEIEISIEMbIM ITPO-
rpaMMHO. Bce n3aMeHeHust B 9T0i cucTEME TOJIKHBI TIPOUCXOUTD € TTIOMO-
II[HIO KICXOIHOTO KOJIa, & He MyTeM H3MeHeH i paboTaionieil oneparnoHHoMi
cucteMbl. Takum 06pa3oMm, BCsI CHCTEMA OKa3bIBAETCSI HEM3MEHHOM € TOUKM
3PEHMST OTIEPAIIMOHHOMN CUCTEMBI — TIOCJIE MCIOIB30BAHUST TEKYIIETO Ba-
pHaHTa CUCTEMbI HUKAKWX JAPYTUX U3MEHEHUI He TIPOMCXO/HT.

!t https://ru.wikipedia.org/wiki/Cxema_cHexuHku
2 http://chadfowler.com/2013/06 /23 /immutable-deployments.html
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B To Bpems Kak HEM3MEHHOCTH MOJKET 3ByUaTh Kak MIPOTUBOIOJIOKHOCTh
9BOTIOTIMOHUPOBAHNUIO, CTIPABE/IJTNBO KaK pa3 MPOTUBOMOI0KHOE. CHcTe-
MBI TIPOTPAMMHOTO 0OECTICYEHNUST COCTOSIT U3 THICSYM JABUIKYIIINXCS YacTeid,
1 BCe OHU B3aUMHO 3a0JI0KUPOBaHbI TeCHbIMU 3aBucuMocTsaME. K coxasie-
HIIO, Pa3pabOTYMKK Bee elte OOPIOTCST ¢ HEMPeABUACHHBIMU TOOOUHBIMU
apdexkTamMm n3aMeHeHN 01HOM 13 yacTeil. C TOMOIIbIO OTpaHUYEHUS BO3-
MOKHOCTHU HEOKUIAHHBIX U3MEHEHIIT MbI KOHTPOJIMPYEM OOJIbIIOE YK CJI0
(haKTOPOB, KOTOPBIE [IEJAIOT CHCTEMY XPYTKOI. PazgpaboTamku cTpeMsTcst
3aMEHUTD [TePEMEHHBIE B KOJIE TIOCTOSTHHBIMU, YTOOBI COKPATHTh BEKTOPBI
uamenennii. DevOps BBeJa 3Ty KOHIIEIIIHIO JIJIs OTIEPAIni, /iesiast ux boee
NeKJIapaTUBHBIMU.

Heusmennast nndpacTpyKrypa caeayeT Halleil peKoMeHaauu yopamo
Henyacvle nepementivie. [locTpoeHne MporpaMMHOTo obecTiedeH s, KO-
TOpPOE 9BOJIOIMOHUPYET, O3HAYAET YIIPABJICHME KaK MOKHO OOJIBIINM
YUCJIOM HeM3BeCTHBIX (pakTopoB. [IpakTiueckn HEBO3MOKHO TOCTPOUTD
(byHKIIMM TPUTOHOCTH, KOTOPBIE MOTYT TIPEBU/IETD, KaK TIOCTEeTHUI
nakeT 0OHOBJICHWIT MOKET BJIMSTH Ha TIpUJIoKeHre. Bmecto atoro pas-
paboOTYMKHU CTPOAT UHMPACTPYKTYPY 3aHOBO BCSAKUN pas TPHU BHITIOJ-
HEHWW KOHBeliepa pa3BepTHhIBAaHUS, OTJIABINBAS KaK MOKHO aKTUBHEE
paspyaorire uameHenus. Eciim pazpaboTyrKyu MOTYT KaK MOKHO CKO-
pee yOpaTh U3BECTHBIE OCHOBOIOJIATAIONIIE ¥ CIIOCOOHBIE K M3MEHEHUTO
JaCTH, TAKUE KaK OMEPAIMOHHAS CUCTEMA, Y HUX Oy/IeT MEHbBIIe HArPY3KN
Ha TECTUPOBAHUE.

ApPXUTEKTOPBI MOy T HAiTH BCe BUBI CIIOCOO0B IIPeoOpasoBaHIs [IePeMEH-
HBIX B KOHCTAHTbL. MHOIME KOMaH/Ibl TAKkKe PACIIPOCTPAHUIA PEKOMEH-
JAlUU 110 HeM3MeHHOI MH(pPacTpyKType Ha pa3paboTKy cpebl. CKOJIbKO
pas useHbl KoMaH Bockauianu: «Ho 1o pabGoraer Ha Moeil MatuHe!»
3a cyer TOro, YTO KaxkKAblil pazpaboTYNK UMEET B TOYHOCTH OLHO U TO Ke
uszoOpaeHue, polajgaeT Macca HeHYKHBIX repeMeHHbIX. Hamnpumep,
GOJIBITMHCTBO KOMaH/[ pPa3paboTINKOB aBTOMATU3UPYIOT OOHOBJIEHE O1-
6/IOTEK Pa3pabOTOK € TOMOIIIBIO PEO3UTOPUEB. A UTO HacUeT OOHOBJIEHUS
Takoro nHCTpyMmenTa, Kak IDE? @ukcupys cpeay paspaboToOK B KauecTBe
HEeU3MeHHO HH(MPACTPYKTYPBI, pa3paboTUMKH Beeria paboTatoT Ha O[HOM
U TOH JKe OCHOBe.
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[TocTpoeHne HeM3MEHHOIT cpeibl pa3paboTOK TaKKe TO3BOJISIET PACIIPO-
CTPAHSATH MOJIe3HbIe MHCTPYMEHTHI B BBIITOJTHAEMBIX ITpoekTax. [lapHoe
IIPOrpaMMUPOBaHe, BKJIIOUAs TTAPHYIO POTAIINIO, SIBJISIETCS PacpocTpa-
HEHHOH MPAaKTUKOI BO MHOTUX THOKKX, OPUEHTUPOBAHHBIX HA TIPOEKTH-
poBaHue KOMaHIaX pa3paboTUMKOB, TIPU ITOM KaK/BIH 4IEH KOMAH/IbI
PeryJiIpHoO MOJMEHSIeTCs ¢ MePUOJUYHOCTBIO OT HECKOJIbKUX 4acOB JI0
HECKOJIbKUX /Hell. Ho Kora nHCTpyMeHT, KOTOPBIM pa3paboTunK MOJIb30-
BAJICSI HA CBOEM KOMIIBIOTEpe BUepa, OTCYTCTBYET CErO/IHS — TO BbI3bIBACT
oropuenue. [ToArOTOBUB OINH UCTOYHUK /IS BCEX CUCTEM Pa3pabOTINKa,
CTAHOBUTCS Jierde A00aBIsTh MOJIe3HbIe MHCTPYMEHTBI BO BCE CHCTEMBI

cpasy.

OMACHOCTH CHEXXMHOK

MocTt nog Ha3zBaHmeM «Knightmare: A DevOps Cautionary Tale»! B no-
nynsipHOM 6510re CRYXXWUT MOy4MTENbHOW UCTOPUEN MPO CepBepbl CHe-
XunHok. KomnaHus, npegoctaensiowas GUHaHCOBbIE YCyrk, paHbLue
ucnonb3oBana anroputM PowerPeg, KoTopblii 06pabatbiBan AeTanu
TOProBbIX ONEPALNIA, HO Y)KEe HECKOJIbKO JIET 3TOT KOA HE UCMOsb30BasCsl.
Ho pa3paboTunkn HUKoraa He yaansnu koa. OH ocTaBancs nog ynpas-
NEHNEM nepekntoyaTens PyHKUMIN, KOTOPbIN OCTaBasICs OTK/IIOYEHHbIM.
bnarogaps nepMoaMyecknM U3MeHeHusIM pas3paboTunky peann3oBanu
HOBbI TOProBbIi anropuTM, KOTOPbIA MOy4YMn HaseaHue SMARS. Ho
MOCKOJbKY OHW BbI/IN NIEHWMBBLIMK, TO PELUMAN NMOBTOPHO BOCMO/Ib30BaTLCS
naxkom yHkUMn PowerPeg, uTobbl peann3oBaTb HOBbIN kog SMARS.
1 aBrycrta 2012 roga pa3paboTumKku pa3BepHY/IM HOBbIM KOA Ha CeMU
cepsepax. K coxxaneHuto, nx cuctema 3arnyckasnacb Ha BOCbMU cepBepax,
N OZIMH U3 HKX He Bbl1 06HOB/MEH. Koraa oHW BKTHOUMAN NepektoyaTenb
(yHKuMin PowerPeg, ceMb CcepBepOB Hayasau COBEpLUaTb MPOAAXM...
a oCTasIbHble — MOoKynku! Pa3paboTunku cryyainHo 3aganv HauxyaLmi
CLieHapui1 pbiHKa — OHWM aBTOMATUYeCKM Hayasu NpoAaBaThb Mo HU3KOM
LieHe, a MOKYNaTb MO BbICOKOW. YBEPEHHbIE B TOM, YTO BUHOMN BCeMY Bbin
HOBbIV KOZ, pa3paboTuMKmM OTKATUIM ero Ha3aj Ha CeMu cepBepax, HO
OCTaBWIIM BKJTHOYEHHBIM NepektoyaTesb hyHKLMM, YTO NPUBENO K TOMY,
yTO KO PowerPeg BbINONHANCA Ha BCeX cemMu cepeepax. VM notpebo-

U http://dougseven.com/2014,/04/17 /knightmare-a-devops-cautionary-tale
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Banocb 45 MUHYT, 4T06bl 06Y34aTb XaocC, NPUHECLUMI NOTEPK CBbILE
400 mnH gonnapos CLUA. K cyacTbto, Ux cnac 6usHec-aHren (YacTHbIi
BEHYYPHbI MHBECTOpP, 0becneunBatolmii MHAHCOBYIO M 3KCMEPTHYHO
NnoAAEP>KKY KOMMaHMIA), TaK KaK BCsl 3Ta CyMMa bblna 60sblue, YeM obLuas
CTOMMOCTb X KOMMaHUMN.

OTa ncTopusa BbiaensieT nNpobneMbl C HEM3BECTHOM BapbUpPyeMOCTbIO.
MoBTOpHOE MCnonb30BaHWe cTaporo dnaxka GyHKUMKU 6bl1o Heobay-
MaHHbIM MOCTYMNKOM, TakK KakK Haniy4dlinM BapnaHTOM 6b1110 6bl YoannTb
MX Cpasy Mocne TOoro, Kak MX HasHayeHue 6bl10 BbiMONHeHo. He uc-
Mosib30BaTh aBTOMaTM3aLMIO BaXKHOMO NPOrpaMMHOro obecneveHus ans
CepBepoB TakXe cuMTaeTcst HeobayMaHHbIM NOCTYMNKOM B COBPEMEHHOM
cpene DevOps.

BoisiBuTe 1 yzanute HeHy KHbIE llepeMeHHbIe.

Caenaiite pewieHuss 06paTMMbIMKU

HewnsbexHo, 4TO aKTUBHO 3BOJIOIMOHUPYIONINE CUCTEMBI TIOTEPIIST
Heylauy HerpeaBugaeHHbIM 00pasom. Korma st cbon HauHyTCsI, pa3pa-
6oTurKaM HeOOX0AUMO OyZeT co3aTh HOBbIE (DYHKI[UU MPUTOIAHOCTH,
9TOOBI IPeROTBPaTUTh cOou B OyayiieM. Ho Kak BbI BOCCTAaHOBUTECH
nocJie c60s1?

CyIecTByIOT MHOTOUMCIEHHBIE TPakTHKKI DevOps, KOTopbIe TI03BOJISIOT
HCII0JIb30BaTh oOpamumvie pewenust (reversible decisions), To ectsb Takue,
KOTOpPbIe HEOOXOMMO OTMeHUTH. Hanpumep, cunue/3enenvie paseepmoi-
6anust, TPU KOTOPBIX OTEPAIIUU UMEIOT IBE UIAECHTUYHbIE 9KOCUCTEMbI (Be-
POSITHO, BUPTYaJIbHbIE), & MMEHHO CUHUE U 3€]leHble, YTO PACTPOCTPAHEHO
B DevOps. Ecain Teky1iiast mpOMBITIITIEHHAS CHCTEMA PaOOTAeT KaK CUHsIS,
TOT/IA 3eeHas OATOTaBINBAET 00JIaCTh Ui caeyroliero peimsa. Korma
3e1enas Bepeusi TOTOBa, OHA CTAHOBUTCS TIPOMBIIIIEHHON CUCTEMOI, CUHSAS
BPEMEHHO IePeXO/IUT B COCTOsIHUE pe3epBHON konuu. VIHoTNA ¢ 3enenou
CHUCTEMOW BCe MJIET He TaK, KaK Hajlo, TOT/la OTEPAIlUU MOTYT BEPHYThCSI
Hasza/ B cunioio cucremy 6e3 ocoObix Heyno0cTB. Eci ¢ senenotl cucremoit
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BCE B TOPSJIKE, CUHASA CTAHOBUTCS MOJATOTOBUTEIBHON TIIOMIAAKON /JIst
CIIEIYIONIETO Pen3a.

Iepexnouamenu Qyuxyuil SBISIOTCS €llle OJHUM PAcCpPOCTPAaHEHHBIM
CII0cOO0M IS pa3paboTUYrKa CIeIaTh PeleHust 00paTuMbIMiU. biiaromapst
Pa3BepTHIBAHUIO U3MEHEHU I T10/] KOHTPOJIEM MepeKodaTeselt GyHKITNI
pazpaboOTUYMKU MOTYT OCYIIECTBISATh UX JJIsT HEOOJIBIION TPYIIIIbI OJIb-
3oBareJieil (oreparus moJydnia Ha3BaHue canary releasing, martinfowler.
com/bliki/CanaryRelease.html), uT0OBI OlleHUTH U3MeHeHue. Eciu GyHKIms
BezieT ceOsl HellpecKa3yeMo, pa3paboTUMKU MOTYT HEPEKIIOYNThCS Ha-
3a/1 B ICXOIHOE COCTOSTHUE U YCTPAHUTH COOM, TIPEK/IE Y€M MOTMBITAIOTCST
06HOBUTD cucTeMy cHoBa. Ciieyer yoeauThest, YTO yCTapeBIIe BEPCUT
yaaJieHbl!

[Tpumenenue nepeksoyaTess GyHKINH 3HAUUTENbHO YMEHbBIIAET PUCK
B 3TUX clleHapugx. [Ipokaazka MapmpyTa K cepBUCY MW MPOKJIAJIKA
MapIipyTa K Onpejie;IeHHOMY 9K3eMIJIIPY cepBrca Ha OCHOBAHUU KOH-
TEKCTa 3aIpPoca SBJISIETCS ellle OJHUM PaCIIPOCTPAHEHHBIM METO/IOM IS
PaHHEro pesin3a B 3KocUcTeMax MaKpoCepBHUCOB.

Crenath Kak MOKHO GOJIbIIIE pelteruii oOpatuMbiMu (63 Y4pesMepHOro
IIPOEKTHPOBAHNS ).

MpeanouteHue cnegyer oTaaBaTh
3BOJIIOLUOHUPOBAHMUIO, @ HE NpeACKa3yeMOoCTH

...eCTb U3BECTHOE 3HAEMOE, TO €CTb BEIH, O KOTOPbIX Mbl 3HAEM,
YTO MBI O HUX 3HaeM. MbI 3HaeM TaKXe, 4YTO €CTb U3BECTHOE
He3HaeMoe, TO €CTb, TOBOPA MHA4Y€, Mbl 3HAa€M, YTO €CTb BEIlH,
O KOTOPbIX MbI HE 3HAEM. Ho ecTb Takke Heu3BeCTHOE He-
3HaeMO€ — Te Bellr, O KOTOPbIX Mbl HE 3HAEM, YTO MbI O HUX
HE 3Ha€EM.

— Buwswuii munucmp oboponwvt CIIA Jlonanvo Pamcpenno

(Donald Rumsfeld)
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HewnsBecTHble Hen3BeCTHBIE SBJASIOTCS 3aKISTBIMU BparaMy CUCTEM TIPO-
rPaMMHOTO oOectiederusi. MHOTHe TIPOEKThI HAUMHAIOTCST ¢ COCTABJIEHISI
CITUCKA U3BECTMHBIX HEUSBECIHDLX: TO, O YeM Pa3pabOTUNKU 3HAIOT, YTO OHU
JIOJKHBI Y3HATD B OTHOIIIEHUH 0OJ1acTell 1 TexHosoruit. OiHaKO TIPOEKThI
TaK)Ke CTAHOBATCS JKEPTBAMU HEU3BECMHBIX HEUIBECMHBIX: TO, O YeM HU-
KTO He 3HaeT M YTO IOBJIgeTCsl HeOXKUaHHO U BHe3alHo. Bot noyemy
CTpaJaioT BCe YCUIIMs TIPU HONBITKE MaciTabHoro npoektuposanus (Big
Design Up Front) — pa3paboT4uku He MOTYT TIPOEKTUPOBATH JIJIsI HEW3-
BECTHBIX HEU3BECTHBIX.

Bcee APXUTEKTYPbI N3-3a HEUIBECTMHBIX HEUIBECTMHBLY CTAHO-
BATCA UTEPATUBHDBIMU; ruOKye KOMIIAaHUN IIPOCTO pacCItoO3HaJJIN
" cjiesiaJi 9TO paHblIIIe.

— Mapx Puuapoc (Marc Richards)

HecMoTps Ha TO 4TO HU OIHA aPXUTEKTYPA HE MOXKET MePeKNUTh Henu3-
BECTHOE, Mbl 3HAEM, UTO JIMHAMUYECKOE PABHOBECHE CTAHOBUTCS TIPE/I-
cKa3yemo OecIioJIie3HbIM B IIPOrpaMMHOM obectiedernn. Bmecto 9Toro Mbr
[PEeIOYNTAEM BCTPAMBATDH B IIPOrPaMMHOE obecIiedeHne cnocoOHoCmb
B0THOUUOHUPOBAMY: €CJIA TTPOEKTHI MOTYT JIETKO TPUHUMATh U3MEHEHNs,
paspaboTynKaM He Hy)KeH MarndecKuil KpUCTaia. ApXUTeKTypa He siB-
JISIETCST NCKJIIOUUTETbHO TIPEBAPUTETHHON aKTUBHOCTBIO — ITPOEKTHI Ha
MPOTSIKEHUH CBOETO CYIIECTBOBAHUS HETIPEPBIBHO MEHSIOTCS KAK SIBHBIM,
TaK U HEOXKUIAHHBIM 06pazoM. OHIM U3 CITOCOOO0B, YACTO UCIOIb3YEMbIM
pa3paboTYMKaAM¥ JIJIs U30JISIIIUN OT UI3MEHEHU, SIBJISIETCSI YPOBEHD 3AUUMDL
om nospesxcdenuti (anticorruption layer).

MocTpoeHune ypoBHS 3aliUTbl OT NOBpPEXAEHUIH

[TpOeKThI YacTO HYKIAOTCS B CBSI3U ¢ OMOIMOTEKAMU, KOTOPbIE MPEI0-
CTaBJISIIOT CBSI3YIOLIEE TIPOrpaMMHOE ObecIieueHne: 04epe/ib COOOIIeHNi,
MIOMCKOBbIE CUCTEMBI U T. TI. Anmunammepn AOCmpaxiyus omeieuenust Onv-
ChIBAeT CIIEHAPUI, B KOTOPOM IIPOEKT CJIUIIKOM CUJIBHO «[IPUBS3BIBACTCS»
K BHeIlIHei 6ubmoTeke, 160 K KOMMEPUYECKOi, JIO0 CBOOOIHOTO JIOCTYIIA.
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[TocJie TOro Kak MoAXOAUT BPeMs /Jist OOHOBJIEHUST WJIH TIEPEKTI0YEHMST
6ubMoTeKN, OOJIBINAS YaCTh MPHUIOKEHII, HCTTOB3YIONIX ONOINOTEKY,
BHEZIPSIET TPE/IION0KEHNsI, OCHOBAHHbIE HA MPEABILYIINX aOCTPAKIKSIX
6ubaoTeku. IIpeMeTHO-OPUEHTUPOBAHHOE TIPOEKTUPOBAHNE BKITIOYAET
3alUTY OT HTOTO SIBJIEHUSI TIO]] HA3BAHUEM YPOBEHD 3AULUNBL OM NOBPENC-
Oenus. Bor npumep.

I'n6kme KoMIaHUU PazpabOTIYNKOB OIEHUJIN TTPUHITUI 1OCACOHeZ0 Om -
8EeMCMBEHH020 MOMEHMA TIPU IPUHATUMN PelleHU, KOTOPBIM MCIIOJb-
3yeTcs /IJIsl TPOTUBOIEMCTBUS PACIIPOCTPAHEHHOM yIpo3e B MIPOEKTaX,
CBSI3aHHOM CO CJIMIITKOM PAaHHUM TIPHOOPETEHIEM CIIOKHBIX CUCTEM. MbI
HEPUOIUYECKU BITIOHSIA paboThI 1Mo 1mpoekTy Ha Ruby on Rails mus
3aKa34yrKa, KOTOPBII YIPABJISI ONTOBBIMU MIPOAAKAMU aBTOMOOWIIEH.
[Tocne Toro kak nmpuyoxkeHue crano (HyHKIIMOHUPOBATH, BO3HUK He-
OKHUaHHBIH paboumii moTok. OKa3asoch, 4TO JAUJIEPHI MOAEPKAHHBIX
aBTOMOOMIIEHl CTPEMUJINCH BBIJIOKUTH HA CAllT ayKIIMOHA KPYITHBIE
HapTHH HOBBIX aBTOMOOMJIEN (KaK 110 KOJIMYECTBY aBTOMOOWIIEH, TaKk
u 1o yucay dhororpaduil st OAHOTO aBTOMOOWIIST). MbI OHSLIN, Y4TO
HACKOJIBKO JITO/IN HE JIOBEPSIIOT TIPOIaBIlaM MO/IePsKaHHbIX aBTOMOOUIIEH,
HACTOJIBKO K€ TIPOJIABIIBI delicmeumevio He TOBEPSIIOT APYT APYTY;
MO3TOMY KaKIbIH aBTOMOOWIIb J0JKEeH nMeTh (hoTorpadun ¢ nzobpa-
JKEHUEM KaykKI0H MOJIEKYJIbI 5TOTO aBTOMOOMIst. [Tosib30BaTE/IsIM HYKEH
croco0 3arpy3Ky Ha CailT ¢ BU3yaJausalnei mporpecca yepes Kakoi-ym-
60 MexaHU3M 0JIb30BATEIHCKOTO MHTEP(deiica, HATIPUMep, HHANKATOPA
BBIIIOJIHEH U, JTMO0 OHU MOIJIK Obl IPOBEPUTH 3arPY3KY [03Ke, YTOOBI
Y3HaTh, 3arPy3uUsach v mapTus. B nepeBojie Ha TEXHUYECKNE TEPMUHDI
uM ObLTa HyKHA aCHHXPOHHAsI 3arpy3Ka.

Ouepeib COOOIIEHUT ABISETCS OHUM U3 TPAAMIIMOHHBIX ADXUTEKTYPHBIX
peleHuit aToi mpobIeMbl, 1 KoMaHga 00Cy:Kaana, 100aBIsTh 11 B apXH-
TEKTYPY OTKPBITBHIA TOCTYT K ouepenu. PacrpocTpaHeHHOU JIOBYIITKON
B CBSI3M C 9THM JIJIsI MHOTHUX TIPOEKTOB SIBJISIETCS TOJI0KeHne «Mbl 3HaeM,
4TO B KOHIIE KOHIIOB HaM TI0TpeOyeTcst ouepesib COOOIEeHMIi 1JIsi MHOTO-
YKCJIEHHOTO TIePCOHAJIA, TOATOMY JlaBaliTe BO3BMEM OJHOTO ¢ GOTaThIM
BOOOpasKEHWEM U TI035Ke 00y4nM ero atoil pabores. [Ipobiemoii Takoro
O/IXO/1a SIBJISIECTCS MEXHUUECKUT 001Z: TO, YTO SIBJISIETCS YaCThIO BBITIOJIHSI-
€MOTO TIPOEKTA, U TO, YTO He MPEAIOJIarajoch UCIOIb30BATD 3/[ECh, CTOUT
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Ha Iy TU TOTO, YTO JIOJIKHO 371€Ch OKA3aThCsl. BOIBITMHCTBO paspaboTYNKOB
paccMaTpUBAIOT CTapblil HEPAOOTOCTOCOOHBIH KO/ KaK €INHCTBEHHYTO
bopmy TEXHUYECKOTO JI0JITa, OTHAKO TIPOEKTHI TaKyKe MOTYT 110 HEOCTO-
POKHOCTH Npuodpecmu TEXHUIECKUI 0T O BUOM IIPEKAEBPEMEHHOM
cioskHOCTH (premature complexity).

Jlis1 TakuX MPOEKTOB Pa3zpabOTYMK apXUTEKTYPbI MOOIIPSET pa3pa-
GOTYMKOB MPOTPAMMHOI0O obecredeHrss HailTu OoJiee POCTO MyTh.
Oaun pazpaboTunK 06HAPYKUJ YPE3BBIYANHO IIPOCTONR MHCTPYMEHT
BackgrounDRDb (https://github.com/gnufied/backgroundrb) B 6ubamOTEKE
C OTKPBITHIM UCXOAHBIM KOIOM, C TOMOIIBIO KOTOPOT'O MOKHO UMUTHPO-
BaTh eMHUYHYIO OYepelb COOOIIEHUN ¢ pPe3epBHOIl KOIUE B pesisiim-
oHHOU 6a3e aHHbIX. PazpaboTunK 3HAJ, YTO TOT IPOCTOI MHCTPYMEHT,
BEPOSATHO, HUKOT/IAa He Oy/IeT MacuTabupoBaThes B APYTUe MPOoOIeMbl,
U IPYTUX BO3pakeHUH He ObLI0. BMECTO TOTO YTOObBI IBITATHCS MPE/I-
YCMOTPETh KCIIOJIb30BaHue B OyaylieM, pazpaboTyuk oOecieyns Bo3-
MOKHOCTH 3aMEHBI 9TOI0 MHCTPYMEHTa, IOMECTUB ero mosaau API.
B nocrednem omeememeennom momenme conepKaTcs OTBEThI Ha TaKUe
BOTIPOCHI: «/[0JKeH JTu 1 IpUHUMATh 9TO perienne ceiigac?s, «EcTb jin
c11oco6 6e30MacHO OTJIOKUTD OTO PellleHre, He 3aMe/LJIsIs BBIITOJHEH e
Kakoi-1160 paboTbi?» u «UT0 g MOry cosgaTh ceiiuac, 1 9Toro Oyjer
JIOCTATOYHO, HO TPU 3TOM CMOTY MPU HEOOXOAMMOCTH BCE HTO JIETKO
3aMEHUTH?»

[TpumepHO TOA CIYyCTS MOABUJICS BTOPO 3ampoC JIJIsI aCHHXPOHHOCTH
B (hopMe KOHTPOJIMPYEMBIX 110 BPEMEHM COOBITUI B OTHOIIIEHUH TTPOJIAK.
Pa3paboTyuk apXUTEKTYPbl OIEHUJI CUTYAIlMIO U PEIIII, YTO BTOPOTO
sksemiuIgpa BackgrounDRb 6yzier 1octaTouno, yCTaHOBUII €10 Ha MECTO
u 3a6b11. [IpuMepHO JiBa rojia CIyCTsI TOSIBUJICSI TPETHIA 3aITPOC VISt TO-
CTOAHHO O6HOBJIH€MBIX BeJIMYUH, TaKNX KaK K9IIIN 1M CBO/JKU. KOMaHI[a
MOHSJIA, YTO TEKyIlee PellieHre He CMOKET YIPaBJIsATh HOBOW pabodeit
Harpyskoit. OiHaKo Ternepb y HUX MOSIBUJIACH XOPOIIas uaes 0 TOM, Ka-
KOU TUT aCUHXPOHHOTO TIOBE/IEHUS HeoOXOIUM I 9TOTO IIPUIOKEHU.
C aroro MmoMeHTa MPoEKT nepeksiounscs Ha Starling (https://github.com/
starling/starling), ipocTyto, HO OoJIee TPAIUIIMOHHYIO OYepe/lb COOOIIIEHUII.
[TocKOJIbKY MCIIOJIb3yeMOoe pellieHre ObLIO N30JNPOBAHO HHTEP(hEICoM,
noTpeboBaach BCEro mapa pa3pabOTUMKOB U MeHee OJHON MTepain
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(o/1HA HeIe ST B 9TOM MIPOEKTE ), YTOOBI 3aBEPIIUTD MTEPEXO/I, HE OTBIIEKAST
OT PaboTHI IPYTHX Pa3pabOTIMKOB MPOEKTA.

[TockosbKy pa3pabOTYMK apXUTEKTYPBI TIOMECTUJI YPOBEHD 3alUThI
OT TOBPEXICHUI BMecTe ¢ nHTepdelicoM, 3aMeHa OJJHON JyacT (HyHK-
IIMOHATBHOCTH CTAHOBUTCS HACTOSIIIIUM YIIPa)KHEHUEM B MEXaHUKe.
[TocTpoeHue ypOBHS 3aUTHI OT HOBPEKAECHUIT BIOXHOBJISIET Pa3paboT-
4KMKa apXUTEKTYPBI MOAYMaTh O CEMAHMUKe TOTO, YTO UM HEOOXOAUMO
u3 6ubIoTeKN, a He 0 cunmarcuce konkpernoro API. Ho ato He moBoj
abcmpazuposamsv 6ce! HexoropbiM coobIecTBaM pa3pabOTINKOB Hpa-
BATCS MPUOPUTETHBIE CJIOU aOCTPAKIIMil JJIs ONPEJeJICHHON CTeleHr
OTBJIEYEHHOCTH, HO TIPU MOHUMAHWK MOTEPD, KOT/IA BBI I0JIKHBI OyieTe
obpaTuThest B Factory, 4TOObI MOJYYUTh proxy AOCTYTA K yIaJTeHHOMY
unrtepdeiicy Thing. K cuacTbio, 60TBIIMHCTBO COBPEMEHHDBIX SI3BIKOB
u IDE nosBossiior pazpaboTunkamM 0Ka3aThCsl KaK pa3 608pems Tpu
u3BJjedeHnn nHTepdeiicoB. Ecim MpoeKT 0Ka3biBaeTCs MPUBS3aAHHBIM
K ycTapeslieil 6ubanorexe, Koropas Hyxjaaercs B usmenenuu, IDE
MOKET U361eub uHmepgheiic OT nia pa3paboTInKa, CO3/[aB TOYHO B CPOK
(Just in time) ypoBeHb 3alIUTHI OT TIOBPEKACHUI.

CosnaBaiite TOYHO B CPOK YPOBHM 3alIATHI OT MOBPEKACHUH JIJTS N30~
JISIAY OT UBMEHEHU OMOINOTEKH.

KoHTPOJIb TOUKY CBSIBAHHOCTH B TIPUJIOKEHUSTX, OCOOEHHO JIJIST BHETITHIX
PECYPCOB, SIBJISIETCST OJTHOI M3 KJIIOUEBBIX 00SI3aHHOCTEN pazpaboTyrKa
apxutektypsl. CrapaiiTech HaliTH HEOOXOAMMOE BPEMsI [IJIst TOTO, YTOOBI
M06aBUTh 3aBUCUMOCTH. Kak apXuTeKTop, MOMHUTE, YTO 3aBUCUMOCTH
006€eCTIeunBAIOT MTPENMYIIIECTBA, HO TaKyKe HAJIaraloT OrpaHrndeHus. Yoe-
JINTEChH, UTO ITU TPEUMYIIECTBA TEPEBENTNUBAIOT 3aTPATHI HA OOHOBJIEHMS,
yIpaBJieHNEe 3aBUCUMOCTSIMU U T. 11

PaBpa6OT‘~H/IKI/I IIOHUMAIOT TPpEUMYyHIECTBa BCEro U HE IpU-
HUMalOT HUKaKNX KOMHPOMI/ICCOB!

— Puu Xuxu (Rich Hickey), cozoamenv sizvika Clojure
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Pa3paboTunku apXuTEeKTy Pl I0JKHBI TOHMMATh KaK TPEUMYIIECTBA, TAaK
U KOMIIPOMUCCBHI 1 COOTBETCTBYIOMIUM 0OPa30M CTPOUTH MPOIECC TTPO-
€KTUPOBaHUSL.

Vcnonb3oBanue ypoBHEN 3aIIUTHI OT TOBPEXKIEHUIT CITOCOOCTBYET BO-
JIOIMOHUPOBaHMIO. HecMOTps Ha TO UTO apXUTEKTOPBI HE MOT'YT ITPOTHO-
3UpoBaTh Oyyliiee, Mbl MOKEM, IO KpaiiHeil Mepe, CHU3UTD 3aTpaThl Ha
M3MEHEHUs TaK, YTOObI OHU HE OKA3bIBAJIN HETATHBHOTO BJIMSTHUSI.

MpakTnuecknit npumep: WabNoHbI CEPpBUCOB

ApXUTEKTYpPbl MUKPOCEPBUCOB IIPeHA3HAYEHBI /ISl aDXUTEKTYpP 6e3
pasdenenust pecypcos — KaKIblii KOMIIOHEHT HECBSI3aH HACKOJBKO 3TO
BO3MOJKHO C OCTaJTbHBIMU KOMITOHEHTAMM, B COOTBETCTBUY C TIPUHITUTIOM
OTPAaHUYEHHOTO KOoHTeKcTa. OHAKO UCKIIOUeHNE CBI3AaHHOCTH MEKIY
cepBUCaM¥ OTHOCHUTCS IIPesK/e BCero K KjaaccaM objacreil, cxemam 0a3
JIAHHBIX M K OCTAJIbHBIM TOYKAM CBSI3AHHOCTH, KOTOPbBIE BPEAST CIOCO0-
HOCTH 9BOJIIOIMOHNPOBaTh. KoMaHIbl pazpabOTYMKOB YACTO CTPEMSITCS
YIIPaBIAThL HEKOTOPBHIMH aCITEKTaMU OJTHOPOTHOCTH TEXHUUECKOH CBSI3aH-
HOCTHU — TIPHU/IEP/KUBASICh HAIIEH PEKOMEH/IAIINHT YOAIUMb HEHYICHbLE Nepe-
Mennvle 1ist obecriedenust ogHopoaHocT. Hanpumep, MOHUTOPUHT, cOOP
JTAHHBIX U TIPOYME CPE/ICTBA IMATHOCTUKU OUYEHDb BaKHBI B apXUTEKType
9TOTO THIA OJ1aroapst U300MIHIO ABMKYIIXCsT YacTteit. Korma omeparun
JIOJIZKHBI YIIPABJISATH ThICSIYaMK CEPBUCOB, a KOMaH/bl 00C/IYKUBAHMS
3a0bIBAIOT JJOOABUTH U KOHTPOJIUPOBATH BO3MOKHOCTU CBOUX CEPBHUCOB,
pe3yJIbTaT MOKeT ObITh KaTtacTpodudeckum. Cpasy mocie pa3BepThIBAHUS
9TOT CEPBUC NCYE3HET B YEPHOI JIBIPE, TOTOMY UTO B 3TUX CPEJIaX, €CJIAU X
HeJIb35T KOHTPOJINPOBATh, OH HeBUANMBIN. U Bce jke KaKk KOMaH bl MOTYT
IPUHYIUTETHHO 00eCIIEYNTh COTIACOBAHHOCTD B CPE/IaX ¢ HU3KOI cTelre-
HbBIO CBSI3aHHOCTH ?

Ilabnonvl cepsucog sIBJASIIOTCST PACTPOCTPAHEHHBIMY PEIIEHUSIME JIJIST
obecriedeHust COrJIacOBaHHOCTHU. VICIONb3YIOTCST TPEBAPUTENHHO CKOH-
(dburypupoBarHuble HAOOPBI 06X ONOIMOTEK WHPPACTPYKTYP, TAKIX
KaK MCCJIeIOBaHIE CEPBUCA, MOHUTOPUHT, COOP JaHHbBIX, METPUKI, Ay TEH-
TudUKaIMs/aBTOPU3AIUS U T. 1. B KPYITHBIX OPraHu3aiusx KOMaH/a mo
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COBMECTHOMY HCIIOJIb30BAHUIO MH(PPACTPYKTYPbI YIIPABJISET MA0JI0HAME
cepBrcoB. KoMaH bl peainsarini cepBuCOB UCIOIB3YIOT MabJI0H B Kade-
CTBE aBTOMATHYECKON KOIOTEeHEPAIIH, OIIMChIBAst BHYTPU HETO TIOBE/ICHIE
cepsucoB. Eciu 17is1 cObopa gaHHbIX HEOOXOAMMO 0OHOBJIEHIE, KOMAH/Ia
COBMECTHOTO MCIOJIb30BaHUS HH(MPACTPYKTYPHI MOKET YIPABJISTH €10
HE3aBHCUMO OT KOMaHJl 00CITy;KUBAHUSI — OHUM HUKOT/A He OYAyT 3HATH
(WM CTIEINTD 32 ATUM ), YTO U3MEHEHME POU3O0ILT0. Ecin mpousoriio
paspyImTesbHOE H3MEHEHIE, OHO MIEPECTAET AEHCTBOBATH BO BpeMsT (ha3bl
MHUIMATU3AIMY KOHBeliepa pa3BepThIBaHVsI, IPELYIIPEKIast KaK MOKHO
paHbliie pa3pabOTYMKOB O BOSHUKIIIEH TpobIieMe.

ITO XOPOIIHUI IIPUMEP TOTO, YTO MbI IMEEM B BU/LY, KOT/Ia TOBOPHUM O HAO-
nexcawett ceszannocmu. Jlydauposanne GyHKIIMOHATBHOCTH apXUTEKTYPhI
BO BCEX CEPBUCAX CO3/IAET MHOKECTBO XOPOIIIO N3BECTHBIX pobiem. Haiims
HEOOXOIMMBIii YPOBEHbD CBSIBAHHOCTH, MbI MOKEM CBOOO/THO 9BOJIIOIIMOHN -
pOBaTh, HE CO3/IaBast HOBBIX MTPOOJIEM.

Bocnosbayiitech maboHaMu cepBUCOB, YTOOBI CBSI3aTh BMECTE HaJlJIe-
JKaIle YacTh apXUTEKTYPbI — 3JIeMeHTbI MH(PPACTPYKTYPbI, KOTOPbIE
JAf0T BO3MOKHOCTb KOMaHZaM BOCIIOJIb30BaThCA MPEUMYIIECCTBAMU
CBA3aHHOCTN.

[ITabJ10HBI CEPBUCOB YPE3BBIYANHO ajanTupyemMbl. VIcKoueHne Tex-
HUYECKOI apXUTEKTYPbl KaK OCHOBHOM CTPYKTYPbI CUCTEMBI 00JIerdaeT
HACTPOUKY U3MEHEHUH TOTbKO Ha 9TOT Pa3Mep apXuTekTypsl. Korma pas-
PabOTYKMKK CO3AI0T CJIOMCTYIO APXUTEKTYPY, MIBMEHEHHUE JIETKO TIPOBOJINTH
B IpejieiaX KaKI0ro CJI0s, 1 OHO TIPUBOJIUT K BBICOKOI CTEITEHU CBSI3aH-
HocTu. HecMOTpst Ha TO 4TO coucTast apXuTeKTypa pas3zielisieT BCe 4acTu
TEXHUIECKON apXUTEKTYPBI, OHA 3aMTy TBIBAET JAPYTHE TPOOIIEMBI, TAKKE KaK
pobsieMbl obJacTeit, 6e30macHOCTH, oneparuii u T. 1. [locTpouB yacTb
APXUTEKTYPHI TOJBKO 71 OTHON TEXHUUECKON apXUTEKTYPBI (HarIpumep,
mabJIOHBI CEPBUCOB), Pa3pabOTYMKN MOTYT M30JUPOBATh U 00bEIMHUTH
U3MeHeHue /It Beell 00J1acTu 1eJIMKOM. B riiaBe 4 Mbl paccMaTpUBAJIH,
KaK 2JIEMEHTBI apXUTEKTYPHI CJIeIyeT TMPEACTaBISATh B KAUeCTBE pa3Bep-
TBIBA€MbIX OJIOKOB.
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MocTpoeHune KepTBEHHOW apXUTEKTYPbl

B cBoeit kuure Muguueckuii uenosexo-mecsiy, Open bpyke (Mythical Man
Month, Fred Brooks) roBoput o ToM, KOT/1a CTPOUTCSI HOBasi CHCTEMa TIPO-
IPaMMHOTO 0O€CTIeUEHMSI.

Borpoc yripasiienust, TakuM 06pa3oM, 3aKII0YAETCS HE B TOM,
HAJI0 JIW CO3/IaBaTh MUJIOTHYIO CUCTEMY U BBHIOPACHIBATD €e.
Bol u Tak aro cuemnaere... [Toatomy mmanupyiite BoIOPOCUTD
ee ¢ caMOT0 HavyaJa; Bce PaBHO TaK OHO W MTOJTYIUTCS.

— @ped bpyxc (Fred Brooks)

Touka 3peHMst aBTOpPa COCTOSJIA B TOM, UTO MOCJIE TOTO, KAaK KOMaH/a T0-
CTPOMJIA CUCTEMY, OHU 3HAIOT BCE HEU3BECTHbLE HeU3BECTHbLE Y HAJITIEKAIIINE
peleHust 1o apXUTEKType, KOTOPbIe CHAYAIa HUKOT/IA He TOHATHBL. ToIbKO
CJIe/LyTolIe BEPCUU TIOJIyYaT TIPENMYIIECTBA OT 3TUX YPOoKoB. Ha ypoBhe
apXUTEKTYPbI paspabOTUMKK BeyT GOPHOY, 4TOOBI IIJIAHKPOBATH PaJUKAIb-
HO MeHstomuecst TpeboBanust 1 Xapakrepuctuku. OHUM 13 criocoOoB,
MO3BOJISIIONINX Y3HATH BCe HEOOXOAUMOE, 4TOOBI BBIOPATD MTPABUIBHYTO
ApXUTEKTYPY, SIBJSIETCST pa3paboTKa J0KA3aTeIbCTBA MPABUIBHOCTH KOH-
ernn. Maprua DayJiep onpeziesi KepTBeHHY 0 apxuTekTypy (sacrificial
architecture)', kak apxuTeKTypy, MpeHa3HAYCHHYTO, YTOOBI €€ BBIOPOCHUTD,
ecJIi KOHTIETITIHS JIoKa3aa CBOto ycrentHocTh. Harmpumep, kommanus eBay
Havasia cBoto paboty B 1995 rozy ¢ Habopa ckpuntos Ha Perl, pasmenieHHbIx
Ha caiire; B 1997 roy onu 6b11u niepesesierbl Ha C++, a 3arem B 2002 rogy —
Ha Java. OueBuiHO, UTO KOMIIaHUA eBay nmesna omesoMISIONUN ycrex
HECMOTPSI Ha TO, YTO UM TIPUIIIJIOCh HECKOJIBKO Pa3 MEHITh apXUTEKTYPY.
ConmanbHas cetb «TBUTTEp» — ellle OIUH yIAUHBI IPUMEpP YCIENTHOTO
npuMeHeHust 9Toro Mmetosa. Korma « TBUTTEp» MOSIBIIICS, OH OBLT HAITUCAH
Ha Ruby u uicrionibzoBas ppeiimBopk Ruby on Rails, uto6s1 yeckopuTh Bpemst
BBIXOJIa Ha PHIHOK. OJIHAKO 110 Mepe TOro Kak « TBUTTEpP» CTAHOBUJICS TO-
yJISIPHBIM, TIaTopMa yike He MOIJIa MOIEPKUBATh 9TOT MacIiTal, 4To

U https://martinfowler.com /bliki/Sacrificial Architecture.html
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MPUBOIMJIO K YaCTHIM OTKAa3aM U K OTPaHUYEHHIO JocTyTa. MHOTrHe 1oJh-
30BaTENN 9TON CETH CJIMITKOM XOPOIIO OB 3HAKOMBI C X COOOTIEHNEM
00 ommubKe, MpeiCcTaBIeHHBIM Ha puc. 6.8.
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Puc. 6.8. 3HameHnTOe cooblyeHne 06 owmnbke «TBUTTEpa»

[Tostomy «TBUTTEP» PEKOHCTPYUPOBAJ CBOIO apXUTEKTYPY, YTOOBI 3aMe-
HUTD O9KeH 1 Ha HedTo OoJiee HajgeskHoe. Ho MOKHO ObLIO TIOCIIOPHUTD, YTO
MMEHHO 9Ta TAKTHKA SIBUJIACH IPUYMHON BbIKMBAaHUS KOMIaHuu. Ecim Ob1
WHKeHepsl « TBUTTepay MOCTPOUIIN HAJIEXKHYIO TIIAaT(OPMY C CaMOTo Ha-
YaJia, 3TO IPUBEJIO ObI K 3HAUYNTETbHOMY BPEMEHH 3a/IEP/KKU UX BBIXO/[a Ha
PBIHOK, IOCTaTOYHOM JIJIsT Snitter i JIPyTO ajlbTepHATUBHOM CETH, KOTOPAsT
BbIIILIa ObI HA PHIHOK paHbIie. HecMoTpst Ha Bee CJI0KHOCTH HaYasi0 paboTh
C ’KepPTBEHHOW apXUTEKTYPOI B KOHIIE KOHIIOB OKYIIAETCS.

OG.maunble cpeibl CeTaln KePTBEHHYIO apXUTEKTYPY enre GoJiee mpu-
BJIeKaTeIbHOIL. Ec/in y paspaboTuMKOB €CTh IPOEKT, KOTOPBII HEOOXOAMMO
UCIIBITATD, TO IIOCTPOEHNE IIEPBOHAYAIBHON BEPCUH B 00/IaKe 3HAYUTETHHO
COKpaIaeT pecypchbl, TpeGyeMble /sl peJinsa IPOrpaMMHOI0 00eCIIeueHtsl.
Eciiu poexT ycrentapiii, pa3padoTInK apXUTEKTYPBI MOTYT TO3BOJIUTh
cebe oTpaTUTh ONpeeJIeHHOE BPeMsl, UTOOBI IIOCTPOUTD HoJIee TI0AX0/s-
1yio apxuTekTypy. Eciu paspaborunku 3a60TATCS 00 YPOBHSIX 3alIUThI OT
HOBPEsKAEHUIT ¥ IPYTHX IIPAKTUKAX SBOJIIOIUOHUPYIOIIEH apXUTEKTYPBbI,
OHHM MOI'YT YMEHBIIUTD CJIOKHOCTHU MUTPalln.

MHorne KOMIIaHUU CO3/1aI0T JKEPTBEHHDBIC APXUTEKTYPbI /1J151 JOCTUKEHU S
MUHUMAJIBHO KU3HECIIOCOOHOTO HpOlIyKTa1, yTOOBI y6elII/ITb PBIHOK B €TO0
CyHieCTBOBaHNU. HeCMOTpH Ha TO 4YTO 9TO XOpolla:A CTpaTerusd, KoMaH/la

U https://ru.wikipedia.org/wiki/MuHUMaIBHO KU3HECTIOCOOHBIH _MPOLYKT
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B KOHEYHOM CU€Te PACIpe/esiseT BpeMs U Pecypcehl, YTOObI IOCTPOUTH
6oJtee yCTOMIMBYIO apXUTEKTYPY, B HA/IEXK/IE HA TO, 9TO OHA OyIeT MeHee
3aMeTHOM, 4yeM y « TButTepas.

EHIC OJIHHMM aCIIEKTOM BJIMAHUA TEXHUYECKOTO JOJITa Ha MHOTHE IIEPBOHA~
YaJIbHO YCIENTHbIE MTPOEKTHI (KOTOPbIE CHOBA OBLIN MPOAHAIN3HPOBAHBI
Dpenom bpykcom, Korza oH obOparaercs K agghexmy emopoii cucmemot)
ABJIACTCA TEHACHIINA He6OJIbH_H/IX, JJIETAHTHBIX U YCIIEHNIHbBIX CUCTEM 3BO-
JIIOIMOHUPOBATH B TUTAHTCKUX, HATPYKEHHBIX (DYHKIIMSIMA MOHCTPOB,
U BCe U3-3a 3aBbIIIEHHBIX Oxkuganmii. [IpeacraBurenn OusHeca He JH00AT
OTKa3bIBATbCA OT (l)yHKL[I/IOHI/IPYIOH_[I/IX [IporpamMm, MOITOMY apXUTEKTYpa
CTPEMUTCS K TOMY, YTOOBI YTO-TO MOKHO ObLIO 100aBUTh, HUYETO HE yIaJIsist
U He BBIBOJISI M3 9KCILTyaTalliu.

Texunueckuii gour appekTuBHO paboTaeT Kak Meradopa, Tak Kak OH
Pe30HUPYeT € OIBITOM IPOEKTUPOBAHUS U NPECTABISET HEJ0CTAaTKN
POEKTUPOBAHUS, HE3aBUCUMO OT JIEKAIINX B OCHOBE J[BVKYIINX CHJL
TexHuaeckuii gosr obocTpsieT pobaeMbl ¢ HeHaIeKalleil CBA3aHHO-
CTBIO B IIPOEKTAX — IIOXO€ IIPOEKTUPOBAHUE YACTO IMPOSBISAETCS KaK
MaTOJIOTUYECKast CBI3aHHOCTh — U C IPYTUMU aHTUTIATTEPHAMU, KOTOPbHIE
3aTPY/IHSIOT PEKOHCTPYKIIUIO porpammbl. [1o Mepe Toro Kak paspabor-
YMKU PEKOHCTPYUPYIOT APXUTEKTYPY, UX HEPBHIM MIATOM OJKHO OBITH
ylaJeHre NUCTOPUYECKH CIOKUBIINXCS KOMIIPOMUCCOB ITPOEKTHPOBAHNS,
MPOSIBJISIONINXCS KAaK TEXHUYECKUIA JIOJIT.

YMEHbLUNTb BHELWWHVEe U3MEeHEeHUSA

PacnipoctpaneHHOI 0COOEHHOCTBIO KasKI0i m1aT(opMbl pa3paboOTOK SIBJIs-
I0TCST BHEULHUE 3ABUCUMOCTIU: WTHCTPYMEHTBI, 00BEKTBI CTPYKTYPbI, 01O10-
TEKW U [IPOYKE CPEJCTBA, IIPEJOCTaBIsieMble 1 OOHOBJIsIEMble (UTO BasKHee )
vyepe3 nHTEpHET. PazpaboTka mporpaMMHOTO 0OeCTiedeHnsT OCHOBBIBAETCST
Ha cTeke GalHu aOCTPAKITHL, Kask/ast U3 KOTOPBIX IIOCTPOEHA Ha TIPEIbILY -
mux aberpakiusax. Hampumep, oneparioHHble CHCTEMbI OTHOCSITCS K Ka-
TETOPUY BHETTHUX 3aBUCUMOCTE, HAXOASIINXCS 3a TIpeieJIaMi KOHTPOJIS
paspaborunka. [Toka KOMITaHUY He 3aXOTST HAIIKCATh CBOIO COOCTBEHHYTO
OIIEpallMOHHYIO CUCTEMY M BCE€ OCTaJIbHbIE BCIIOMOT'aTEJ/IbHbBIE IIPOTPAaMMBblI,
OHU AOJIJKHDI IToJIaraTbCd Ha BHEIITHNE 3aBNCIIMOCTU.
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BonbimHacTBO TPOEKTOB MOJIaraeTcst HA OTPOMHBIN MACCUB KOMITOHEHTOB
TPETHUX CTOPOH, TPUMEHSIEMBIX € TIOMOTIHIO Pa3pabOTKM HHCTPYMEHTOB.
PaspaboTunkam HPaBSITCsI 3aBUCUMOCTH, TIOTOMY YTO OHU JIAI0T TIPEUMY -
I[ECTBA, OJJHAKO MHOTHE Pa3zpabOTYMKU UTHOPUPYIOT TOT (haKT, 4ToO BCe
3aBUCHMOCTH HECYT 3aTpatrhbl. Ecim rmosaratbest Ha KOJI CTOPOHHeH opra-
HU3AIUH, TO Pa3padoTIMKaM He0OXOIMMO CO3/IaTh COOCTBEHHBIE CPEICTBA
6€e301MaCHOCTH: PAa3PYIIAIINX U3MEHEHUH, yIaJIeHUI €3 mpeypesk/ie-
HUS U T. TI. YIIPaBJIeHNe 9TUMHU BHEITHUMU YaCTSIMU TTPOEKTOB OU€HD BAXKHO
JIJIS1 CO3/1aHUST 9BOJIIOIMOHUPYIONIEei apXUTEKTYPBbI.

OANHHALLUATb CTPOK KOAA, KOTOPBIE CJIOMAJIN UHTEPHET

B Hauane 2016 roga paspaboTtumku JavaScript ycBomnM cypoBbiit Ypok
06 yrpo3ax, 3aBuUCSLLMX OT TPMBUASbHbIX Belleil. PapaboTumnk, co3aas-
UM BONbLIOE KOIMYECTBO HEGOMBLUNX YTUAWT, CTaN NPOSIBISTL HEAO-
BOJIbCTBO TEM, YTO OZIMH M3 €ro MoAyen CTankHyNCS C KOMMEPYECKUM
NpoeKkToM pa3paboTKu MporpaMMHOro obecnevyeHus, paspaboTumku
KOTOPOro Nonpocuiv NepenMeHoBaTb 3TOT MOAY/1b. BMecTo Toro 4tobbl
BbIMOSIHUTL 3Ty NPOCLOY, OH yaanun 6onee 250 cBOMX Moayneit, BKtO-
yas ogHy 6ubnunoteky left pad.io — oauHHaALATb CTPOK KoAa Ans
3anosIHEHNS CTPOK HyisiMKM unm npobenamm (ecnm 11 CTpok Koga MOXHO
Ha3BaTb 6ubnmnoTekon). K coxxaneHuto, MHOrMe KpyrHble NPOeKTbl Ha
JavaScript (Bkntoyast node.js) OCHOBbIBaNIMCb Ha 3TON 3aBUCMMOCTW.
Koraa aToT koA nponarsn, Bce pa3BepHyTble Ha JavaScript npoeKTbl 6b11n
BblBeAeHbl M3 CTPOS.

AIMUHUCTPATOP PENO3UTOPUS, 3aHUMAIOLLIMIACS NMakeTaMu Ans JavaScript,
NpeanpuHAI HEOXWAAHHOE AEWCTBME MO BOCCTAHOBJSIEHMIO 3TOW MpO-
rpaMMbl, YTOBbI BOCCTAHOBUTb 3KOCUCTEMY, HO 3TO NOPOAMIO B CO0bLLe-
cTBe 6onee rnybokoe 06CcyxaeHNe OTHOCUTENBHO Pa3yMHOCTU TEHAEHLIMIA
B OTHOLLEHWW YNpaBeHNs 3aBUCUMOCTSIMU.

A3 3TOi UCTOPUM MOXXHO M3B/EYb [Ba LIEHHbIX AN1s Pa3paboTumKoB ap-
XUTEKTYPbI ypoKa. MepBblli ypoK: crieayeT NOMHUTb O BHELHWUX 6U6u-
oTekax, NPeAoCTaBNSOWMX 00HO8PEMEHHO NPEUMYLLECTBA M 3aTpaTbl.
Y6eanTecb B TOM, YTO NpeuMyLLecTBa ONpaBAbIBAOT 3aTpaThl. Bropoii
YPOK: He MO3BONISNTE BHELIHUM CUTaM BNIUSATb Ha CTAbWUbHOCTL BaLLMX
cbopok. Ecnin paHee TpebyeMasi 3aBUCMMOCTb BHE3AMHO Mponasna, He-
06X0AMMO OTK/IOHUTb 3TO U3MEHEHME.




WHCTPYKUMM 4715t MOCTPOEHMSA SBOIOLIMOHMPYIOLLEN apXUTEKTYPbI 191

Ancrep JleiikeTpa, JereniapHas JudHoCcTh B o6act Computer Science,
B 1968 rony nammucan «O Bpezie oneparopa Go To», riie pacKpUTHKOBAT
CYIIECTBYIOIIYTO TPAKTUKY GECCTPYKTYPHOTO HAITMCAHUST KOJIA, YTO B UTO-
re MPUBEJIO K PEBOJIIOIMHU CTPYKTYPHOTO MporpaMmmupoBanus. Haunnast
C 3TOTO BPEMEHU, «CUMTABIINECST BPEIHBIMI» CTATu MeTahopoil B pas-
paboTKe MPOrpaMMHOro 00ecIeYeH sl

praBJIeHI/Ie Hepexoleof/’I 3aBUCUMOCTBIO — HAIll «CYUTABIIINIA-
CsA BpeIHbIM» MOMEHT.

— Kpuc @opo (Chris Ford) (ne podcmeennux Huna)

[Tosumnust Kpuca coctout B TOM, 4TO, TIOKa MBI OCO3HAEM CEPbE3HOCTH
po06JIEMbI, MBI HE MOKEM OTIPe/eJUTD perenne. [Toka Mbl He TIpeiiara-
eM peliieHust pobJIeMbl, HaM HEOOXOMMO BBIIETUTH €€, TIOTOMY 4TO OHa
3HAYUTETHHO BJIUSET HA 9BOTIOIMOHUPOBAHUE apXUTeKTYphl. CTabmib-
HOCTbD SIBJISIETCSI OJTHOM 13 OCHOB KaK HellpepbIBHOI TOCTaBKHU, TaK U 9BO-
JIOIUOHUPYIOIIEl apxXuTekTypbl. PazpaboTunku He MOTYT pazpaboraTh
MIOBTOPSIEMOI TIPAKTHKH TIPOEKTUPOBAHIST, KOTOPAs MOTJIa OBI CIIPABUTHCSI
¢ Heolpe/le/IeHHOCTbI0. Pa3pelienne TpeTbUM CTOPOHAM BHOCUTD U3MeHe-
HVSI B OCHOBHBIE 3aBUCIMOCTH GPOCAET BHI30B 9TOMY IIPHHITHITY.

MbI pekomeH/IyeM pa3paboTynKaM UCITOIb30BATh TPEBEHTUBHBIN METO]
yIIpaBJIeHUS 3aBUCUMOCTSMH. XOPOIITUM HAYaJOM B YIIPaBJIEHUN 3aBU-
CUMOCTSIMU ABJIIETCA MOJICIMPOBAHNE 3aBUCUMOCTEH € NCII0JIb30BaHUEM
mozesm eoimsizusanus (pull model). Hanipumep, 3aaaum BHY TpeHHMIT pe-
HIO3UTOPUI ¢ KOHTPOJIEM BEPCHiT, KOTOPbIIA IeiiCTBOBA Gbl KaK XPAHUITUIIE
KOMIIOHEHTOB CTOPOHHEH OpraHusaluy U pacCMaTpUBAJ U3MEHEHUS CO
CTOPOHBI BHEIITHETO MUpa KaK 3a11poC Ha BKJIIOUEHNE BHECEHHBIX U3MeHe-
HUIT B 3TOT Perno3uTopuii. Eciiu mostBUINCH 61aronpusiTHbIe H3MEHEHS,
UX MOKHO JIOITyCTUTD B 9KocucTeMy. OTHAKO ecJiu KII0YeBble 3aBUCUMOCTHI
BHE3AITHO ITPOTIAJIN, ITOT 3aIIPOC Ha BHECEHME U3MEHEHU CJIe/lyeT OTKJIIO-
HUTH KaK eCTaOMIN3UPYIOTILYIO CUITY.

C 1nomo1ibio NMPUHIIKIIA HEITPEPbIBHON OCTABKHU PEMO3UTOPUI KOMITOHEH-
TOB CTOPOHHEH OpPTraHMU3aI[MK MCIOJIb3YeT CBONH COOCTBEHHBII KOHBEEp
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pasBeprbiBatus. [Ipy BOSHUKHOBEHWI OOHOBJIEHISI KOHBEIiep pa3BepThi-
BAaHMSI BKJIIOYAET B COCTAB APXUTEKTYPbI 9TO U3MEHEHME, 3aTEM BBITIOJIHSIET
cOOPKY U TECTUPYET COCTOSTHISI 3aTPOHYTHIX PUIIoKeHuit. [Ipu ycrernmHom
TECTUPOBAHUH 3TO U3MEHEHUE JIOIYCKAIOT B 9KOCHCcTeMY. Takum 00pasom,
CTOPOHHUE 3aBUCUMOCTH ITPUMEHSIOT TY K€ IIPAKTUKY U MEXaHU3MBbI 1TPO-
eKTUPOBAHNS BHYTPEHHEro Pa3BUTHS, C II0JIb3011 pa3MbIBast IMHUU 4aCTO
He UMEIONINX 3HAUEeH ST PA3/INInii MeK/Ty HAITMCAHHBIM B KOMITAHUU KOZIOM
1 3aBUCUMOCTSIMH, BHECEHHBIMU CTOPOHHUMU OPTaHU3AIUSIMA — B KOHIIE
KOHIIOB, 3TO BCe KO/, UCII0JIb3YeMBbIil B IIPOEKTE.

O6HoBneHne 6Mbnmorek n ppenMBOpKOB

PazpaboTurKu apXUTEKTYPhI ICIAI0T OOIIee PasInIne MeKILY OUOIUomexamu
U (OpetimeopKamiL, TOBOPSL, UTO «pa3pabOTUKK BbI3bIBAET OUOIMOTEKY, TOT/IA
Kak (ppeiiMBOPK BbI3bIBaeT pa3paboTdrkas. B o0miem ciydae, paspaboTdnkm
COCTaBJIIOT MOJIKJIACC (DPeMBOPKOB (KOTOPBIE, B CBOIO OUYEPE/Ib, BhI3bIBA-
0T 9TU IPOU3BO/IHBIE KJIACCHI), TOITOMY Pas/IM4ue B TOM, 4TO (DPeHMBOPK
BbI3BIBAET Ko. V1 Hao60poT, Ko 6MOJINOTEKN 0OBIYHO MTPUXOAUT B BUJIE
KOJIJIEKLIMU CBSA3aHHBIX KJIACCOB U/WIU (DYHKIMUH, KOTOPbIE Pa3pabOTUMK
BBI3bIBAET IPK HeOOX0AUMOCTH. ITOCKOJIbKY (DPEIIMBOPK BBI3BIBAET KOJI Pas-
paboTurKa, 5TO CO3/IAET BHICOKYIO CTENEeHb CBA3AHHOCTU ¢ (hPEiMBOPKOM.
CpasHute 3T0 ¢ KOAOM OMOINOTEKH, KOTOPas COAEPKUT OOBIYHO GoJiee
YTHUJINTAPHBIN Ko7 (Takoit, kak XM L-mtapcepsl, ceTeBbie GUOIMOTEKH U T. 1. )
1 MMeeT HU3KYIO CTelleHb CBSI3aHHOCTH.

Mbi riperiountaeM OHOINOTEKH, TOTOMY YTO OHH BHOCSIT MEHBIIIE CBSI3aH-
HOCTH B UCTIOJIb3yeMbIe TIPUIIOKEHUST, 4TO 00JIErdaeT uX BBITPY3KY, KOT/a
TEXHUYECKOI apXUTEKType He0OXOANMO IBOTIOHOHIPOBATb.

OjiHa ipuYMHa paccMaTpuBaTh OUOIMOTEKN U (PPEMBOPKH MO-PA3HOMY
nepernuia B MPakTUKY MpoekTrupoBanns. DpeiiMBOPKN BKJIIOYAIOT TaKue
Bo3MOKHOCTH, Kak Ul, cpeicTBo 00beKTHO-PEISIIINOHHOTO OTOOPaKEHHS,
ABTOMATHYECKYIO KOJOTeHepaInio, TAaKylo KaK MOJIeIb—IIpe/ICTaBIeHe—
nosezienne, u T. 1. [lockonbky (peliMBopk hopMupyeT KoporeHeparmo
JIJIS1 OCTAJIbHBIX ITPUJIOKEHNI, BCe IIPOTPaMMbl B IPUJIOKEHUH II0/[Bepra-
I0TCSI BO3/IEHICTBUIO, BBI3BAHHOMY M3MeHeHusiMu (dpelimBopka. Muorune
U3 HAC OCTPO MOYYBCTBOBAJIM TH 3aTPYIHEHUS, TAK KaK B JI0O0E BpeMsi
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KOMaH/Ie Telepb MOKHO BBITIOJIHATH 0OOHOBJICHIE (QyHIAMEHTATbHOTO
(bpeitMBopKa OoJIee YeM IByMsI TJIABHBIMU BEPCUSIMU, W YCUIIHST, 3aTPAu-
BaeMbIe JIJIT OKOHYATETBHOTO OOHOBJIEHUST, CTATT HEUMOBEPHBIMU.

[Tockonbky (hpeliMBOPKHU SABJISIOTCS OCHOBOTIOJIATAIONUMU YaCTSIMU
IPUJIOKEHUI, KOMaH/IbI JI0JKHBI TPOSIBIISITD AKTUBHOCTD B OTHOTIIEHUHT
caeyrorux o6HoBIeH!A. Bubmmorek 00bI4HO 00pa3yIoT MeHee XPYIKUe
TOYKW CBSI3AaHHOCTH, YeM (DPEHMBOPKH, TPEIOCTABIISISI KOMaH/IaM BO3MOJK-
HOCTBH OBITh HECKOJIBKO HEOPEKHBIMU B OTHOTIEHNN 0OHOBIeHUH. O/1Ha
Heo(hUIMaTbHAst MOJIE/Tb YITPABJICHUS paccMaTpuBaeT 0OHOBJIeH e (hpeiim-
BOPKOB KaK 8bimankusaemvle 0OHOBJIEHNsI, 2 OOHOBJIEHUST GUOINOTEK KaK
svimsizueaemvie 00HOBIeHUst. Korna 0O0HOBJISIETCST OCHOBOMOJIATAIOIN
dbpeiimBopk (oauH U3 Tex, ubk addepenthbie/ahdbepeHTHBIE Ynca CBSI-
3aHHOCTEN BBIIIIE OIPEEeIEHHOTO TIOPOTa ), KOMAH/IbI JI0JIKHBI TPUMEHUTD
0OHOBJIEHUE CPa3y MOCJ€e TOTO, KaK HOBAast BEPCUsI CTAHET CTaOUIbHOMN
M KOMaH/[a CMOXKeT PacIipe/iesinTh BpeMd /g nuaMenennsi. HecmoTps na
TO YTO 3TO OTPEOYET BPEMEHU U YCUJIHIL, TIOTPAYe€HHOE BPEMSI OTHOCHUTCST
K 4aCTH 3aTPaT, eCJii KOMaHia 0eCKOHEYHO OTKJIA/[bIBAET OOHOBIIEHIE.,

[TockosbKy GOIBIIMHCTBO OUOIMOTEK 00ECTIeYMBAET yTHINTAPHbIE (DYHK-
MU, KOMaH/Ibl MOT'Y T [IO3BOJIMTh cebe OOHOBIISATD X TOJHKO TOT/IA, KOT/A
TIOSIBJISIETCST HOBast TpebyeMast (DyHKITHUS, UCTIOIb3YsT MOJIEb «OOHOBJISI
KOT/Ia HYKHO».

OGHOBIATD 3aBUCKMOCTH (DpeiMBOPKa CJIEyeT aKTUBHO; OOGHOBJISATD
OUOINOTEKH CJIEYeT MACCUBHO.

OTpaBanTe nNpeanouYTeHne HenpepbiBHOW NOCTaBKe,
a He CHUMKaM COCTOSIHUSI CUCTEMDbI

MpHuorue WHCTPYMEHTDI YIIPAaBJIE€HUA 3aBUCUMOCTbBIO ITIPUMEHAIOT TEXHUKY
01 HA3BAHUEM CHUMKU COCIMOSHUS CUCTeMbL, WA cHanwomwt (snapshots)
JUTST MOJIETTUPOBAHMS pa3BuTHst Ha X0y, Coz/ianue CHAMIIOTOB N3HAYAIBHO
IpeJiHa3HavaJI0Ch JJId MHANKAI1 KOMIIOHEHTOB IIPAKTUYECKH I'OTOBbLIX
JUUISE PEJIN30B, HO BCE €llle HAXOSIINXCS B pa3paboTKe, TIPU 9TOM MOJIpasy-
M€eBAJIOCh, YTO KOJI MOKET U3MEHAThLCSA Ha PeryasgpHoii ocHose. [Toce Toro
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KaK KOMITOHEHT ObLI «bJIar0Cc/IoBIeH» ¢ MPUCBOEHUEM HOMEPA BEPCHH,
nazBanue « CHIIIIIOT» mosxHO yOpats.

Pa3paboTunku UCHOJIB3YIOT CHAMIIOTHI, IOTOMY Y4TO UCTOPUYECKHU CJIO-
JKMJIOCh MHEHUE, YTO TECTUPOBAHUS TPYAHO MIPOBOIUTD M OHU 3aHUMAIOT
MHOTO BpeMeHHU. DTO TPHUBEJIO Pa3pabOTUNKOB K TOMBITKE OTAETUTD TO,
YTO MEHSIETCS, OT TOTO, YTO HEe MEHSIETCS.

Kax mbl oxuziaem, B 3BOJIIOIMOHUPYIONIEH apXUTEKType Bce BPeMs Bce
JIOJKHO MEHSITBCS, M COCTABJISIeM IIPAKTUKY IIPOEKTUPOBAHU U (DYHKIINN
MPUTOHOCTH JIJIsT pa3MelieHus: nuaMenenuit. Harnpumep, korna mpoexr
MMeeT ITPeBOCXO/IHBIM 0XBaT TecTaMU M KOHBelep pa3BepThIBAHMS, Pa3-
pabOTYMKH TIPOBEPSIOT KAXKI0€ U3MEHEHWE JIJIsT KasKIOTO KOMITOHEHTA
C TIOMOIIIBIO ABTOMATUYECKOTO KOHBelepa pa3BepThiBaHusi. Y pa3paboT-
YUKOB HET IIPUYMH CO/IEPKATH «CIEeIUAJNbHBII> PETIO3UTOPUN /71 KayKI01
YaCcTH [IPOEKTA.

I[JIE[ BHEINTHUX 3aBUCUMOCTEMN CJIeAyeT OT/IaBaThb IIpeAIIOYTEeHE HETIpe-
prBHOfI IIOCTaBKe, a HEe CHIIIIIOTaM.

CHBIIIOTHI SBJIAIOTCS apTehaKTOM U3 9pbl PazpabOTOK, KOT/Ia BCECTO-
POHHME TECTHUPOBaHUs He ObLIM PACIPOCTPAHEHBI, XPaHEHKE JaHHbBIX
OBLIO IOPOTOCTOSIIIMM, & TPOBEPKU — TPYAHOBBIMOJHUMBIMU., CeroHs
0OHOBJIEHHAsT TTPAKTUKA IPOEKTUPOBAHUS UCKII0YaeT Hea(hHeKTHBHOE
yIpaBJieHNe 3aBUCUMOCTSIMU KOMITOHEHTOB.

Henpepwisnas nocmasxa nipenyaraet 3hGeKTUBHBIN METO]] aHAIM3a 3a-
BUCUMOCTEN, KOTOPBIN M3JiaraeTcs B 3To KHUTe. B HacTodlee BpemMs
pa3paboOTUYNKK UMEIOT JIEJI0 TOJIBKO CO CMAMU4ecKUMU 3aBUCUMOCTSIMHU,
CBS3aHHBIMU 110 HOMEPaM Bepcuil, CoOOpaHHBIMK B BUJIE MeAHaJaHHbIX
B (haiisie cucrembl cOOpku. OIHAKO 9TOr0 HEJOCTATOUHO JIJIsi COBPEMEHHbIX
IPOEKTOB, JIJIsI KOTOPBIX HEOOXOINM MEXAHU3M YKA3AHUSI MeOPemuuecKoz0
obnosrenus (speculative updating). Takum 06pa3om, Kak MpeiaraeTcst
B 9TOW KHUTE, pa3pabOTYNKH JOJKHBI BBECTH J[Ba HOBBIX 0003HAYECHHMSI
JUIsE BHELTHUX 3aBucuMocTeil: noodsucrast (fluid) n oxpansemas (guarded).
Ilodsudrcvie 3aBUCUMOCTH CTPEMSATCS OOHOBUTD ce0sl 10 cJieLyioleii Bep-
CUY aBTOMATUYECKU, UCTIOIb3YS /IJIST 3TOTO TaKMe MEXaHM3MbI, KaK KOHBEI-
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epbl pa3seprbiBanus. Hanpumep, 1ycTb aTOT MOPSIIOK JE€HCTBUI 11J1aBHO
omnupaercs Ha Bepcuio hpeitmBopka 1.2. Korma ¢hpeitMBopk 06HOBUT cebst
1o Bepcun 1.3, 910 nu3MeHeHne 6y1eT BHECEHO B CHCTEMY Yepe3 KOHBelep
pa3BepTHIBAHUSI, KOTOPbII HACTPOEH Ha 1epecOOPKY MPOEKTa BCSIKUN pa3
[pU U3MeHeHuH J000it ero yactu. Eciin koHBeiiep pa3BepThIBAHUSI MO/I-
XO/IUT K 3aBEePHIEHNIO, TO/IBMKHAS 3aBUCUMOCTb M€Ky KOMIIOHEHTAMU
o6HoBJIeHa. OTHAKO €CJIM YTO-TO MIPETSITCTBYET YCIEITHOMY 3aBEPIIEHHIO,
HaIpuUMep Hey/lauHOe TECTUPOBaHe, HAPYIIeHHAs 3aBUCUMOCTD aJIMAa30B!
(diamond dependency) nm gpyrue mpobIeMbl, 3aBUCUMOCTH OOHOBJISIETCST
110 oxpansiemor Ha hpeiiMBopKe Bepcrn 1.2, 9T0 03HAYAET, YTO pazpadOTUNK
JIOJIZKEH TOMBITATHCS OMPEIEIUTh W YCTPAHUTH MPOOIIEMY, BOCCTAHOBUB
MOJIBUKHYIO 3aBUCUMOCTD. ECT KOMITIOHEHT OKa3aJicst 1IeiCTBUTENBbHO
HECOBMECTHUMBIM, Pa3pabOTUHK CO3/IAET MOCTOSTHHYO CTATHYECKYIO CCHLIKY
Ha CTapyIo BEPCUIO, u3beras moc/IeayoNMX aBTOMATUYECKIX OOHOBJIEHUIA.

Hu opuH 13 momyisspHbIX KHCTPYMEHTOB COOPKH He TOIEPKUBAET 3TOT
ypoBeHb (DYHKIIMOHAIBHOCTH, TI09TOMY Pa3pabOTYMKHU JTOJKHBI BBIIIOJ-
HUTH COOPKY 9TOTO MOHHTOPA MOBEPX CYIIECTBYIONMX UHCTPYMEHTOB
cbopku. OHAKO 9Ta MOJETbh 3aBUCUMOCTEN Ype3BBIYAlHO XOPOIIO pa-
60TaeT B 9BOJTIOINMOHNUPYIONINX aPXUTEKTyPaX, B KOTOPBIX BPEMST IIUKJIA
SIBJISIETCST BAsKHOM OCHOBOITOJIATATONIEH BEJIMYMHOM, OY/LydH MTPOTOPIINO-
HaJIbHOW MHOTUM J[PYTUM KJIIOUEBBIM MTOKa3aTEeIIM.

Bepcuu BHYTpEeHHUX CepBUCOB

B 1106011 apxuTeKType MHTerpaiun pa3paboTyrMKi Hen36€KHO JOJKHbI
MCII0JIb30BATh KOHIEBbIE TOUKU CUCTEMBI YIIPABIECHUS BEPCUAMU [IJIsI
OIEHKHU 3BOJIOIIMOHNPOBAHIS TIOBEIEHNS CHCTEMbBI. PazpaboTanku mc-
TOJIB3YIOT [[BA PACIIPOCTPAHEHHBIX MTAGJI0HA IS KOHIIEBBIX TOUEK BEPCHUH,
HYMepayuu 6epcuu v 6Hympennezo paspewenus. Jlist HyMmepamuu Bepcuii
Pa3pabOTUNKH TIPEIJIOKUIIN NMsT HOBOW KOHIIEBON TOYKH, YACTO BKJIIOYA-

! BOSHI/IKaeT, KOT/la 3aBUCUMOCTb KOMIIOHEHTOB IPEACTaBJIAECT coboii rpacp TAma AMas.

Ecan mponymepoBaTh Beputiabl OT 1 710 4, To B 9TOM Tpade mocyiensst BepiHa 4 sB-
sisierest KoMmoHeHToM 11O, KOTopblIii 1111 IIPABUIIbHOI PAGOTHI UCTIOIB3YET CBSI3b € KOM-
[IOHEHTaMU BO 2 u 3 BepiinHaxX. HapyleHHas 3aBUCUMOCTb ajMa3a BO3HUKAET TOT/Ia,
KOT/Ia MbI OOHOBHJIM KOMIIOHEHT 4 4epe3 KOMIIOHEHT 3, HO He 0OHOBMJIN 3aBHCUMOCTD
MeskIy 4 1 2 Kommonentamu. — IIpumeu. nayu. peo.
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I0Ilell HoMep BepCuH, KOr/la BO3HUKAET 3aMeTHOe U3MEeHeHHe. JTO J1aeT
BO3MOJKHOCTD CTapbIM TOYKAM WHTETPAIY BBI3BIBATH YHACJIEIOBAHHYIO
BEPCHIO, TIPH ITOM OOJiee HOBbIE TOYKH BBI3BIBAIOT HOBBIE BEPCHU. AJIbTEp-
HATUBOM sIBJIIETCSI BHYTPEHHee pas3pellieHue, TPy KOTOPOM BbI3bIBAIOIIHE
0OBEKTI HUKOT/IA He MEHSTIOT KOHIIEBYIO TOUKY, @ BMECTO 3TOTO Pa3pabOTKH
BCTPaMBAIOT B 9Ty KOHIIEBYIO TOUKY JIOTUKY /IJIS1 OIIpe/IeIeHIsI KOHTEKCTa
BBI3BIBAOIETO 0OBEKTA, BO3BpaIlast MPaBUIbHYIO Bepcuio. [Ipenmyiie-
CTBOM COXPaHEHWA NMCHU ABJIACTCSA MEHbBIIAA CBA3aHHOCTD C HOMEPaMHU
olpe/iesIeHHBIX BEPCHil B BbI30BE IIPUIIOKEHUI.

B apyrux cirydasix 9To 3HAUNTETHHO OTPAHUIMBAET YUCJIO TTO/IEPSKIBA-
eMbIX Bepcuil. Yem GoJibiiie BEpCHii, TeM OOJIbIIe MTPOBEPOK U MTPOYNX Ha-
IPY30K Ha IpoeKTupoBanue. PekoMenyeTcs mojiep;KuBaTh TOJIbKO /[BE
BEPCUH 32 Pa3 U TOJIBKO BPEMEHHO.

Korz.‘[a CEPBUC KOHTPOJIMPYIOT BEPCUU, TIPEATIOUYTUTEIBHEE NCITOTb30~
BaTb BHyTpeHHI/Iﬁ KOHTPOJIb BepCI/Iﬁ UL HyMepaluu; MmoA/ICPKNBATh
3a pa3 pEKOMEHYETCA TOJIbKO /IBE€ BEPCUU.

NMpakTnuyeckmi npumep:
3BOJIFOLLUOHUPOBAHNE PEUTUHIOB
PenultimateWidgets

Kommanus PenultimateWidgets ucioibsyer apXutekTypy MUKpocep-
BHCOB, TI09TOMY Pa3pabOTYUKKN MOTYT BHOCUTH HEOOJIBINNE U3MEHEHNUS.
JlaBaiite mo6JsKe pacCCMOTPHUM BCE [IETAIH ATUX U3MEHEH Ui, TePEKJITI0YIB
3BE3/I0UHYIO CHCTEMY OICHOK, Kak ObLIO ITOKa3aHo B riase 3. B HacTosiee
BpeMst kommanust PenultimateWidgets ncronbayer cepBuc 3Be3/109HOTO
peiTUHTa, YbM COCTABJISIONIIE TOKa3aHbl Ha puc. 6.9.

Kak nokasano Ha puc. 6.9, cepBrC 3B€3[04HOTO PEHTHHIAa COCTOUT 13 Ga3bl
JIAHHBIX U CJOMCTON apXUTEKTYPbl, CHCTEMbI XpaHEHUs JaHHbBIX, OU3-
Hec-TIPaBUJI U TOJIb30BaTeIbckoro nHTepdetica. He Bce MukpocepBuCH
Penultimate Widgets comep:kart mosip3oBatesibeckuii narepdeiic. Hexkoropbie
CEPBUCHI, IJIAaBHBIM 00pa3oM, HH(GOPMAIIMOHHBIE, a OCTAJIbHBIE, IMEIOIIIIEe
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M0JTb30BATENIbCKIT MHTEPdETC, TECHO CBA3aHbI C XaPAKTEPUCTUKAMU CEPBU-
COB, KaK B CJIydae C CepBUCOM 3Be3/I04YHOT0 peiiTnHra. basa 1anubIx Tpaan-
IIUOHHO SIBJISIETCST PEJISIITMOHHO, BKITIOYAIOIIEH CTOJIOVK JIJIST OTCIIESKMBAHUST
PEUTUHTOB OITpe/IeIEHHOTO 3JIeMEeHTa MT0JIb30BaTeIbCKOTo nHTepdetica.

ul

—

[TpaBuna

—

CoxpaHeHue
JiaHHbIX

llaHHble

Puc. 6.9. BHyTpeHHWe 3neMeHTbl 38e3404H0ro cepsuca Widgetco

Korz[a rpyiinia IpuHUMAET pelieHue O6HOBI/ITB CEPBUC, ‘-ITO6bI ImoAAepKaTb
M0JIy3Be3/I0UHbIe PEHTUHTH, OHM U3MEHSIIOT UCXOIHBII CepBUC, KaK 3TO
nokasano Ha puc. 6.10.

Ha puc. 6.10 B 6a3y maHHbBIX 100aBI€H HOBBINA CTOJGEIL JJIsT YITPABICHS
JIOTIOJTHUTEIbHBIME Ga3aMU IAHHBIX, €CJTH PEHTHHT JOTIOJTHUTETBHO HMEET
0JIy3BE3/I0YHbIE OIIeHKU. Pa3paboTunku apXUTEKTYPbI TaKKe J0OABIIIN
B HAIIl CEPBUC KOMIIOHEHT-TIOCPEIHUK JIJIs Pa3PelieHns PasInunii Bo3Bpara
Ha rpaHuile cepsuca. Bmecto Toro 4To6s HhopcrpoBaTh CEPBUC BHI30BA
1 pa3obpaThesi ¢ HOMEPAMU BEPCHUIT TOTO CEePBUCA, CEPBUC 3BE3I0YHOTO
pelfiTuHTa orpe/iesisieT THII 3aIIpoca 1 OTIIPABJISIET Ha3a/l JaHHbIe, B KAKOM
6b1 popMare OHU HI OBLITN 3aIIPOIIIEHBI. DTO MPUMED PUMEHEHUST MaAPUL-
PYMuU3aUUYU KaK MeXaHU3Ma 9BOJOIMOHNPOoBaHust. CepBUC 3BE3/I0YHOTO
pelTHHTa MOJKET CYIECTBOBATH B 9TOM COCTOSIHUM, TIOKA HEKOTOPbIE Cep-
BUCHI BCe elnie Oy/yT HYKIaThCS B 3BE3[I0YHOM PEiTHHTE.
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Mepexntouaresib MapLUpyTU3aTOpa

i i
v v
ul

v v

[paBuna

v v

COXpaHEHVIE [JaHHbIX

Puc. 6.10. dasa nepexoaa, B KOTopoit cepeuc StarRating noaaepxxusaet oba Tmna

Mepexntouarenb MapLLpyTU3aTopa

i
v

v
v

COXpaHEHMe [aHHbIX

Puc. 6.11. KoHeuHoe cocTosiHWe cepBuca StarRating, noaaep>xvBatoLlero Tofbko
HOBbIN TUM pPeUTUHra

ul

[TpaBuna
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[Tocsie Toro Kak MmocjeHnii CEPBUC 3aBUCUMOCTH IBOJIIOIIMOHUPOBAJ U3
TIOJTHO3BE3/I0YHOTO PENTHHTA, Pa3pabOTINKI MOTYT YIAINUTH TUPEKTOPUIO
CTapoli MporpaMMBbl, Kak IokasaHo Ha puc. 6.11.

Kak mokasano Ha puc. 6.11, pa3paboT4nk MOTYT YAQJIUTH TUPEKTOPHUIO
CTapoil MPOTrPaMMBbl U, BEPOSITHO, YIAJUTh TPOKCU-CJION JIJIST YIIPABJIE€HUS
PasHOCTIMK BePCUI (WJIM OCTABUTD €0, YTOOBI IOAAEPKUBATD JaIbHEli-
1ree 9BOJIIOIIMOHNPOBAHIE).

B arom ciryuae uamenenue st PenultimateWidgets we Oyzer TpyaHbim
C TOYKY 3PEHUST 9BOJIIOIIMOHNPOBAHUS JJAHHBIX, TOCKOJIbKY Pa3paboTYnKu
MOTYT C/IeJIaTh IOMOJTHUTEIbHOE H3MEHEHE, TO3BOJISIONIEee UM T00ABUTD
B 6asy JJaHHBIX CXEMY, a He U3MEHSTh ee. A 4TO MOKHO CKa3aTh O TAKOM
cilydae, B KOTOPOM TaKsKe JIOJKHA MEHAThCs Oasa JaHHBIX U3-3a HOBOM
byukun? BepHurech K 00CYKAEHIIO TIPOEKTHPOBAHS 9BOTIOIIMOHUPO-
BaHUs JIAHHBIX B IJIaBe 5.



ApxuTtekTypa

C 3BOJIIOLLUOHHbIM
Pa3BUTUEM: JIOBYLUKHU
M aHTUNATTEPHbI

MBI IOTpaTUIIM MHOTO BpeMeHM, 00CysKaast HajlesKallie YPOBHU CBSI-
3aHHOCTH B apxuTekType. OIHAKO MBI TaK)Ke JKUBEM B PeaJbHOM MUpe
1 HabJTI0/IaeM MHOKECTBO CBSI3aHHOCTEN, KOTOPbIE 8pedsim CoCOOHOCTH
MIPOEKTA HBOJIOINMOHUPOBATH.

DBbLmy BBISIBIIEHBI /1BE TLIOXKE TIPAKTUKY TPOEKTUPOBAHMS, KOTOPBIE TIPO-
SBJISIOTCS B IIPOEKTAX MIPOrPAMMHOIO 00eCIIedeHUsT: L0GYUKU T AHMU-
nammephol. MHOTHE pa3pabOTINKI UCTIOTIB3YIOT CIIOBO AHMUNATIMEPHBL
KaK JKaprOHHBIN TEPMIH <«ILJIOXOM», HO €ro peajbHOe 3HaYeHre TpebyeT
YTOYHEHUsI. AHTUIIATTEPH IIPOrPAMMHOIO 00eCIIeueH sl COCTOUT U3 JIBYX
yacreii. [lepBast yacTh: aHTUTIATTEPH ABJSETCS TPAKTUKOM, KOTOPAs TIEPBO-
HayaJIbHO KaXKeTCsl XOPOoIIei ujeei, Ho obopaunBaercs ommbkoil. Bropas
YacTh: it OOJIBIIMHCTBA AHTUITATTEPHOB CYIIIECTBYET MHOKECTBO TOPA3/10
JIYUIINX aJbTepHATUB. Pa3paboTunKu apXUTEKTYPhI 3aMeYatoT MHOTO
AHTUTIATTEPHOB TOJIBKO B PETPOCIIEKTUBE, II0ITOMY X TSIKEJIO N30eKaTh.
Jlosywka na 1epBblil B3I BBITJISIAT KaK XOPOIIas uiest, Ho HeMe/lJIeH-
HO TIPOSIBJISTET cebsI KaK TJI0XO0M My Th. B 3TOI T1aBe MbI paccMaTprBaeM
JIOBYTITKY W @HTUTIATTEPHBI COBMECTHO.

TexHunyeckasa apxXxuTeKkTypa

B aTom pasziene akieHT jesaeTcsl Ha PaclpoCTpaHEHHYIO IIPAKTHKY, UC-
OJIb3YEMYIO B TIPOMBIIIIJIEHHOCTH, KOTOPast 0COOEHHO BPEAUT CIIOCOOHOCTH
KOMaH/IBI 9BOJIIOITMOHAPOBATH APXUTEKTYPY.
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AnTunatTepH: Vendor King

HekoTopbie KpyIHbie MPEATNPUATAS TPUOOPETAIOT TIPOrpaMMHOE 006e-
crieuenue I[lnanupoBanue pecypcos npeanpusatust (ERP — Enterprise
Resource Planning) muist perienust pacpocTpaHeHHbIX OM3Hec-3a/1a4,
TaKWX KakK BeJleHWE ydyeTa, yrpaBjeHne WHBEHTapu3alueil u apyrue
PYTHUHHBIE orepaiuu. ITo paboTaeT, ecii KOMIAHUU FOTOBBI CrubaTh
CBOM GUBHEC-TIPOLIECCHI U IPYTHUE PELIEHMS ISt TOTO, YTOObI IIPUCIIOCO-
OUTH 9TOT UHCTPYMEHT, M MOKET OBITH UCIOJB30BAHO CTPATETMUECKH,
Korja pa3pabOoTUYMKKM apXUTEKTYPhl MOHUMAIOT OTPAaHUYEHUS ¥ Tpe-
MMYIIEeCTBA.

OjiHaKO MHOTHE OPTaHU3AIMH CTAHOBSITCS YPE3MEPHO aMOUIIMO3HBIMU
B OTHOIIIEHUH TIPOIPAMMHOTO 0OECTIeYeHUST ITON KaTETOPHH, YTO TPUBO-
AT K anmunammepny xkopoiv-nocmaswux (vendor king), apxutexrypa
KOTOPOTO I[eJIMKOM CTPOUTCS HAa OCHOBE MPOAYKIIMU TOCTABIIMKA, YTO
MaTOJIOTUYECKU NPUBI3bIBACT OPraHU3alMI0 K 3TOMY UHCTPYMEHTY.
Kommnanwu, npuobperaiotiie mporpaMmMHuoe obeciiedene moCTaBIInKa,
[JIAHUPYIOT YBEJIMYEHNE MAKeTa C MOMOIIBIO €ro MJIAarnHOB, YTOOBI pac-
MITPUTH OCHOBHYTO (DYHKITMOHATBHOCTD /IJIsT TPUBE/IEHUS €€ B COOTBET-
CTBUE C TPeAMETHOI 00/1acThIo TipeanpusiTust. OTHAKO TPOOJIKUTENBHOE
BpeMs nHcTpyMeHT ERP HeBO3MOKHO HACTPOUTH B IOCTATOYHOU CTe-
HEHU VIS TTIOJTHOM Peaiu3aiuy TOTo, YT0 HeOOX0AUMO, U pazpaboTUnKu
0OHAPYKUBAIOT CBOIO GECTTIOMOTITHOCTD B Pe3yJibTaTe OTPAHUYEHU I HH-
CTPYMEHTa 1 U3-32 TOTO, YTO OHU C/IeJIaIN ero IeHTPOM apXUTEeKTYPHOI
BCeJieHHOU. JIpyrumu ciioBamu, pa3paboTanKi apXUTEKTYPBI CAETaIH
U3 I0CTABIIMKA KOPOJIS CBOEH apXUTEKTYPbl, IUKTYIOIEro IPUHATHE
B OY/IyIIeM peleHuii.

Jliist Toro 4toObl H36eKaTh AaHTUIIATTEPHA, CIIEYET PACCMAaTPUBATH ITPO-
rpaMMHOE 0OecIieueHre IIPOCTO KaK APYTYIO TOYKY MHTErPAIHH, JasKe eCJIH
y Hero mepBOHAYAIBHO OBLT MTUPOKUI KPYT obsizanHoCTel. [Ipeamonaras
MHTETPAIMIO Ha HAYaJbHOM 9Talle, MOXKHO JIerdye MEHSITh OeCIioyie3HbIe
XapPaKTEPUCTUKU € IPYTUMU TOUKAMU MHTETPAIIUH, CBEPTasi KOPOJIS C TIpe-
croJia.
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[TomecTnB BHENTHUIT MHCTPYMEHT WJTH TIaT(OPMY B CAMO€ CEP/ITe apXu-
TEKTYPBHI, Pa3pabOTINKN 3HAYUTETHHO OTPAHUIIIIN CBOM BO3MOKHOCTI
9BOJIIOIIMOHUPOBATH B JIBYX OCHOBHBIX HAIPABJIEHUX, & UMEHHO TEXHU-
YeCKM ¥ C TOYKH 3peHust OusHec-mpolecca. PaspaboTyrKy TeXHUYECKU
OTpaHUYeHbI BHIOOPOM MOCTABIIMKA B OTHOIIEHWU CUCTEM XPAHEHUSI
JIAHHBIX, MMOJIEPKUBAEMON MH(MPACTPYKTYPOI U MacCO JPYTUX Orpa-
HdeHni. C TOYKY 3PEeHUsI TIPEIMETHON 00JIaCTH KPYITHBIA HHCTPYMEHT
WHKATICYJIAIIUN B KOHEYHOM CU€eTe CTPa/laeT OT aHTUTaTTepHa «JIoByIiKa
Ha nocsennaux 10 %» (c. 206). C Touku 3peHust Gu3Hec-mpoIecca 3TOT
MHCTPYMEHT He MOKET MOJIePKIBaTh ONTUMAIBHBIM PabOUYUil TOTOK;
9T0 — MOOOUHBI ahdeKT nian noByImKka Ha mocaenaux 10 %. BonbmH-
CTBO KOMITAaHWIT 3aBepIaroT paboTy MOMYMHEHIEM TIaT(hopMe, 3aMeHsIst
IIPOLIECCHI, @ HE TIBITasiCh HACTPOUTH MHCTPYMeEHT. YeM OoJibliie KOMITaHUi
HOCTYIIAT TaK, TeM MEHBIIE OTIUYNTETbHBIX 0OCOOEHHOCTEN CYIECTBYET
MEXKy KOMIAHUSIMH, YTO 3aMeUaTeIbHO, IIOCKOJIBKY pa3inune He SIBJIs-
eTCs TPEUMYIIECTBOM.

[TpunIMn dasaiime ocmanosum pabomy u Ha308em MO YCNEeXOM SIBJISIETCST
OJTHUM W3 TeX, KOTOPbIe pazpaboTynku 0OBIYHO YUUTHIBAIOT, 3aHUMAsICh
B peasibHOM Mupe ¢ makeramu ERP. Tak kak oHU TpeOyIOT 3HAYUTETHHBIX
3aTpar BpeMeHU U IEHEKHbIX MHBECTUIINI, KOMITAHUY C HEOXOTOI Ha HUX
corJiamaiTcs, Korjaa oHu He paboraior. Hu oauH TeXHUYECKHIT OTae]
He XOYeT COTJIANaThCs Ha MOTePi0 MUJJTMOHOB JIOJIIAPOB, a TIOCTABIINUK
MHCTPYMEHTA He XOUYeT COIJIACUTHCS Ha TJIOXYI0 MHOTOCJIONHYIO Peasn-
zaruio. TakuM 06pasoM, Kaskiast M3 CTOPOH COTJIaCHa OCTAHOBUTH PaboTy
1 HA3BATh ATO YCIEXOM 1Py OOJIbITEl YaCTH HepeaTn30BaHHON O0eIaHHO
(byHKIIMOHATBHOCTH.

He cBsasbiBaiiTe CBOIO apXUTEKTYPY € KOPOJIEM-TIOCTABITITKOM.

BwmecTo Toro 4To6bI CTAaTh JKEPTBON aHTHIATTEPHA KOPOJISA-TIOCTABIIIKA,
HopoOyiiTe paccMaTpUBATh MPO/IYKTHI TOCTABIUKA KK €1Ile OJIHY TOUKY
uHTerpari. PazpaboTKi MOTYT M30IMPOBATh U3MEHEHUsI HHCTPYMEHTa
[IOCTaBIIMKA OT BO3/IeCTBUSI X aDXUTEKTYPbl, IOCTPOUB MEK/Y TOUKAMU
WHTETPaIuU CJIOU MPOTUBO/ICHCTBUS PA3PYIIECHUSIM.
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JloBylwuka: ablpsBas abcTpakuus

Bce HEeTpHUBHAJIbHbIC a6CTpaKHI/II/I B KaKOW-TO CTeleHU
AbIPABbBIE.

— /lncosn Cnoavcku (Joel Spolsky )’

CoBpeMeHHOE MTPOrpaMMHOe obecriedeHne MOKOUTCsS Ha OariHe ab-
CTPAKITUIi: OTEePAIMOHHBIE CHCTEMBI, MTaT(HOPMBI, 3aBUCIMOCTHU U T. TI.
Kak paspaboTumku, Mbl CTPOUM aOCTPAKIMK TaK, YTO Y HAC HET BO3-
MOKHOCTH MTOCTOSIHHO JIyMaTh, HAXO/sICh Ha HUKHUX ypOBHsAX. Ecan
pazpaboTurkam oTpeboBaAIOCH TiepeBecTH OUHApPHbIE b PHI, KOTOPbIe
MOCTYTAIOT C JKECTKUX JAMCKOB B TEKCT JIJIST TPOTPAMMbI, OHH HIKOT/[a He
CMOTYT 4TO-HUOY b cienath! Oquum u3 TpruyMdOB COBPEMEHHOTO MTPO-
rPaMMHOTO 0O€eCTieYeH ST SIBJISIETCS TO, KAK XOPOIIIO MBI MOKEM CTPOUTD
s dexTuBHbIE aOCTPAKIIIH.

Ho a6crpakinum 1oporo 0OXosTest, TIOTOMY YTO HET COBEPIIEHHBIX a0-
CTpaKIUii, a ecjiu Obl OHU ObLIN, TO 3TO ObLIK Obl He aOCTPAKIIMU, 2 HEYTO
peanbroe. Kak cumraer [Ix0a;1 CIIOIbCKH, BCe HETPUBHAIbHBIE a0CTPaK-
[IUM UMEIOT ABIPKY (IIPOTEKAIOT). ITO SABJSIETCST MPOOJIEMOil IJIst paspa-
GOTYMKOB, IOTOMY YTO MbI BEPUM, UTO aOCTPAKI[UU BCEI/Ia TOYHbIE, HO OHU
YaCTO YANBUTENLHBIM 00Pa30M Pa3pyIIarOTCs.

[ToBpINIeHHAS CJA0KHOCTD TEXHOJIOTMUYECKUX CTEKOB HE/1aBHO IIpeBpa-
Tiaa abCTpPaKIMIo B pa3pymuTeabuyio mpobaemy. Ha puc. 7.1 npen-
CTaBJICH TUIMUYHBINH TEXHOJOTMYECKWIT CTEK, OTHOCSAIIUICS TIPUMEPHO
k 2005 roxy.

B arom creke nmsa IIOCTaBIIMKa Ha 6JIOK3.X MEHAETCA B 3aBUCHMMOCTH OT
MeCTHBIX ycroBuil. Co BpeMeHeM, 110 Mepe TOT0 Kak IIPOrpaMMHOe oOecTie-
YeHUue CTaHOBUTCA BCE B 60.71})]]_[6171 CTelleHn ClienruajIn3npoBaHHbBIM, Halll
TEXHOJIOTUYECKUI CTEK CTAHOBUTCS BCe GoJiee CIIOKHBIM, KaK MOKa3aHO
Ha puc. 7.2.

U http://russian.joelonsoftware.com/Articles/LeakyAbstractions.html
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[JleckTon-6pay3ep
JavaScript, JQuery

HTML, €SS, JS

JS, ASP.NET

Cnyx6b1
0TYeTOoB
Microsoft

Puc. 7.1. TUnu4yHbIM TexHonormyeckuit crtek 2005 r.

Kak Buano Ha puc. 7.2, Kakaast U3 9acTell 9KOCUCTEMBI ITPOTPAaMMHOTO
obecrieyeHnst paciupuaach U craia 6osee caoxkHOM. ITo Mepe Toro Kak
po0JIEMBI, ¢ KOTOPBIMK CTAJIKUBAIOTCS Pa3pabOTUMKK, CTAHOBSITCS BCE
6oJiee CIOKHBIMU, TAKMMHU K€ CJIOKHBIMH CTAHOBSITCS U MX PEIICHUSL.

Ilepsonauanvnas dvipsisas abcmpaxyus, rie pa3pymaonas abCcTpaKIus
Ha HU3KOM YPOBHE ITPUBOIUT K HEOKMTAHHOMY Xa0CY, SIBJISIETCST OJTHUM U3
1060UHBIX 9((HEKTOB MOBBIIEHKS CAOKHOCTA TEXHOJIOTHUECKOIO CTEKa.
Yro, ecsiu o1Ha 13 aOCTPAKITNIT HA CAMOM HIKHEM YPOBHE ITPOSIBIISIET COOT,
HarprMep, HEKOTOPbIil HEOKMIAHHBIN TTOOOYHBII 3(h(HEKT U3 KaxKyIIerocst
6e3BpeHbIM BbI30Ba Oas3bl AaHHbIX? [TOCKO/IbKY CYIIECTBYET TaK MHOIO
CJIOEB, TO ATOT cOOI Gy/IeT ABUTAaThCS B BEPXHIO YaCTh 3TOTO CTEKA, BO3-
MOJKHO, BBI3bIBAsI Ha CBOEM ITYTH «METACTasbl», MPOSIBJISASICh B TJIyOOKO
BCTpoeHHOM coobiernn 06 ommbke B UL OTirazika u peTpoCiieK THBHbII
AHAJIN3 CTAHOBSTCS TEM 3aTPYAHUTENIbHEE, UeM CJIOKHEE TEXHOJIOTUIEeCKU
CTEK.
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Deckron 6pay3ep 2 HaTuBHblil Kog 0T3bIBYMBbIii BE6
JavaScript, 20+ SECETELICE [ Android Ha nnaHwere
Frameworks
OﬂHO(TpaHWlHOe JSON JSON J
JavaScript
JSON, | JSON, HTML,
npunoxeHne
HTML, Backend ana Frontend (55,15
CSS, JS Java
MukpocepBuc MukpocepBuc MwuxkpocepBuc
NET Ruby Java
Oracle MongoDB Q
L J 7'y
v v
MoTok cobbITUil
(03epo faHHbIX ¢ J
Ha 6a3e Hadoop
/38neuenue, nepexol( 1
A 4
MalunHHoe MogenupoBanue m
06yuenue CMPOTrHO30M OTueTHOCTb

MoTpe6HOCTH KNieHTOB

Insights DB

Puc. 7.2. TUnnyHbIi NPOrpaMMHO-peani30BaHHbIiN CTeK, OTHOCSLWMICS k 2016 roay,
C MHOXXECTBOM [BUXKYLLMXCS YacTel
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CrapaiiTecn 10 KOHIIA TOHATH 110 KpalfHell Mepe OfIH YPOBEHD
abCTPaKIINH, HAXO/AIUNCS HUKE TOTO YPOBHSI, HA KOTOPOM
BbI 00BIYHO paboTaere.

— MyodpeuypL npozpammiozo obecneuenust

HECMOTPH Ha TO 4TO ITIOHMMaHHE CJI0A HUIKE ABJIACTCA XOPOUIUM COBETOM,
€MY BCE CJIOJKHEE CJIeJOBATDb 110 MePe CIleIhaJIn3aliur 1 yCJIOKHEHM TTPO-
rpaMMHOI'O obecrieyeHus.

[ToBblIeHME CIOKHOCTU TEXHOJIOTUYECKOTO CTeKa SIBJISCTCS IIPUMEPOM
3a/1a4y IMHAMUYecKoro pasHoBecHs. He Tosbko MeHsieTcs akocucTema,
HO ¥ COCTABJISIONIIE €€ YaCTH CTAHOBSITCSI CO BpeMeHeM HoJiee CITOKHBIMU
u ieperryTanHbiMU. [IpeisioxkeH bl MEXaHU3M 31 Thl 9BOJIOITMOHUPY-
IOIIUX U3MEHEHUI, 2 UMEHHO ITpuMeHeHne (PyHKIUI IPUTOTHOCTH, MOKET
3aIUTUTH XPYIIKNE TOYKUA COCTMHEHNI apXUTEKTYPbl. APXUTEKTOPHI 3a-
JATOT MHBAPUAHTHI B KJIIOYEBBIX TOUKAX WHTETPAITAN, TaKWe Kak (DYHKITUN
[PUTOIHOCTH, KOTOPBIE PAbOTAIOT KaK 4acTh KOHBelepa pa3BepThIBAHIS,
rapaHTHUPYs, 4TO aOCTPAKIMS HE HAYHET MPOTEKATh HeXKeJIaTeTbHBIM 00-
Pas3oM.

[TocTapaiiTech BBISIBUTH XPYIIKHE MeCTa BHYTPH CBOETO CJIOKHOTO TeX-
HOJIOTMYECKOTO CTeKa 1 TPUMEHUTDh aBTOMATUYECKYIO 3alIUTY C TIOMO-
11610 (PYHKITUI TIPUTO/THOCTH.

AHTMNATTEpH: NoByLUKa Ha nocneaHux 10 %

Jlpyroii THII 4acTO BO3HUKAIOIIEH JIOBYIIIKH CyIIIECTBYET Ha JIPYTOM KOHIIE
criekTpa abCTPaKInii, ¢ aKeTaMu IIPOrPaMMHOT0 oOecTiedeHust, mrathop-
MaMu 1 ppeiiMBOpKamMu.

Onno BpeMst Huut Ob1T pyKOBOIMTEIEM TEXHUYECKOTO OT/Ie/I1a KOHCAJITHH-
rOBOI (DUPMBI, KOTOPAst BBITIOTHSIA /IJIsT KIWEHTOB MPOEKTHI, BKIIOYAst
Microsoft Access, Ha pa3/IMYHbIX A3bIKaX YeTBepTOro mokosuenus (4GL).
B urore Huut momMor npuHsTh penierne 00 yeTpaHeHUn Access, U B KOHIE
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KOHIIOB M3 IPeAMeTHOI oOsacTu GbLin uckaouersl Bce 4GL, miocie Toro
KaK OH YCTaHOBUJI, YTO KayKIBIH MPOEKT Access HAauMHAJICS C YCIIEXOM,
a 3akaH4YMBaJIcst oTkazoM. Huury xoresnock yecranoButh modemy. OH 1 ero
KoJutern Habmoaanu, uro B Access u apyrux 4GL, momyssipHbIX B TO
BpeMs, 80 % TOTO, 4TO XOTEN KIUEHT, OBLIO OBICTPO U JIETKO TIOCTPOUTD.
ITU cpeibl MOJIETUPOBAINCH KAaK MHCTPYMEHTBI OBICTPOIT pazpaboTKu
HPUIOKEHUI, C TIOAAEPKKON MepeTacKUBaHUs JIJIst TI0JIb30BaTEIbCKIX
nnrepdeiico u T. 1. OxHako octasbhubie 10 % TOTO, YTO XOTEN KJINEHT,
OBLIN YPE3BBIYAIHO CJIOKHBIMU, €CJIU BOOOIIE BBITTOJHUMBIMHU, TIOTOMY
4TO 9Ta (QYHKIIMOHAIBHOCTH He ObLIa BCTPOEHA B UHCTPYMEHT, (hpeiMBOPK
un s136iK. [loaToMy yMHBIE pazpaboTanku paspaboTanu crocob B3JO-
MaTh WHCTPYMEHTBI, YTOOBI 3aCTaBUTh BCce paboTaTh: 10OABUIN CKPUIIT
JIJISI BBITIOJIHEHUS, T/Ie OKMIAINCh CTaTUYECKIe BEIH, [EIHbIe METO/[bI
U JIpyTue «<KocThliny>. Banom maet Bam Tosibko 80—90 %. B koneunom nrtore
MHCTPYMEHT HE MOJKET TIOJTHOCTBIO peliuTh pobsemy. Dpasa, KOTOPYIO Mbl
BBeJIM B oOpalenne, — 1osyuka na nocieonux 10 % — o3HavaeT pasoda-
pOBaHIe, KOTOPOE OCTABJISIET KAKbIH TPOoeKT. HecMOoTpst Ha TO YTO SI3BIKU
4GL ynpommaioT yCKOpeHHOE CTPOUTENBCTBO IIPOCTHIX DJIEMEHTOB, OHU He
MacIITabupyIoTcst, IT00BI BBITIOJHUTH TPeOGOBAHUS PeabHOTO Mupa. Pas-
pabOTYNKY BEPHYJIUCH K SI3bIKaM O0IIETO Ha3HAYEHNSI.

NPOEKT IBM CAH-®PAHLIUCKO

B koHue 1990-x rogos IBM BbicTynuia ¢ aMb1umo3HbIM MaaHoM HanucaTb
nporpaMMy, KOTopasl PewuT BCe 3adaun busHeca, u nucaTb 6onblue
Hu4yero He npuaetca. KomaHaa pa3paboTumkoB nNpucTynuna K npo-
eKTUpoBaHuto Habopa NOBTOPHO MCMOMb3yeMbIX HU3HEC-KOMMOHEHTOB,
HarnucaHHbIX Ha S3blKe TOrO MOKONeHMs Java, KOTOpoe MO0 MHKancy-
NMpoBaThb BCO BM3HEC-PYHKLMOHANBHOCTb B LUMPOKUE KaTeropum: KHUry
yyeTa Byxrantepuu, TOBapHble 3anackl, NpoaaXu U T. n. B kakoi-To
MOMEHT KOMMNaHus IBM 3as1BMna, YTo 3TOT NPOEKT NpeACTaBseT coboi
KpynHenwmin Java-npoekT Ha 3emne (http://www.drdobbs.com/ibms-san-
francisco-project/184415597). MpoeKkT npefocTaBua nepsBble HECKOMbKO
mMoaynein sapa, U pa3paboTuMKkyM Hauanu UCMonb3oBaTh pPenMBOpK,
KOTOPbII NpUBEN K €ro KOHYMHE. MHOrMe DYHKLMM OKa3annch HEHYX-
HbIMM, @ MHOIO BaXXHbIX (DYHKLMI NMPU 3TOM OTCYTCTBOBaW.
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MpoekT CaH-®paHUMCKO AEMOHCTPUPYET 3aBbILWEHHYIO CaMOOLEHKY
pa3paboTuMKOB, KOTOpPbIE NblTanNCb C1eA0BaTb CBOMM MHCTUHKTaM ANs
KaTeropusaumm n Knaccudukaumm Bcero Ha ceete. HekoTtopble bec-
nopsaoYHble cobbITuS peanbHOro MMpa HapyLlaloT U3SLLHbIE PELLEHNS,
BK/IKOYas Bce busHec-npouecchi!

MpoekT CaH-OpaHLNCKO, B UTOre, NPOBANUIICA, MOTOMY YTO ero paspa-
BOTUMKM MOCTENEHHO OCO3HANM OTPE3BNSAIOLIMIA (haKT — HEBAXKHO, Ha-
CKOJIbKO CUMIbHO CTapanuch pa3paboTumnkm, MOTOMY YTO OHU HUKOra He
CMOTYT OYMCTUTb BCE 10 AOCTAaTOYHO AETaIM31POBaHHbIX CBOMCTB, YacTb
Npob6neMbl 6eCKOHEYHO20 peapecca: CEPUN NPEASIOKEHUN, KOTopble
NPOAOSIKAOT ONMUPATLCS Ha APYrue NpeanoXeHns, uaylume B 6eckoHey-
HOCTb. B nporpaMMHOM o6ecneyeHnm NOCTOSAHHbIN Perpecc NposiBNAeTcs
KaK norbITKa YTO4YHUTb BCE Ha CBETE Ha KOHEYHOM YPOBHE AETaNn3aLnu,
HO BCerga ecTb APYror ypoBeHb AeTanv3auuu, HaxOAsaWMINCs Huxke
no6ol CyLLECTBYIOLLEN AETANM.

AHTUNATTEpPH: HenpaBW/ibHOEe NOBTOPHOE
ncnosib3oBaHue Koga

Kak orpacsb, MbI IOy I/ 3HAUNTETHHBIE TIPEUMYTIIECTBA OT IIOBTOPHOTO
HCIIOJIb30BaH ST (hPENMBOPKOB 1 cOOPOK OUOJINOTEK CTOPOHHUX Pa3paboT-
YKKOB, YACTO C OTKPHITHIM MCXOIHBIM KOJOM U CBOOOIHO PaciipoCcTpaHsie-
MBIX. [[OHATHO, 9TO BO3MOKHOCTH TOBTOPHOTO UCITOJIb30BAHNE KO/IA — 3TO
nperMyiecTBo. OHAKO, KaK 9TO YacTo ObIBAET B CJIydae XOPOIINX HJE,
HEKOTOPbIE KOMITAHUW HETTPABUJIBHO UCIIOJIB3YIOT 3TY BOBMOXKHOCTD M CO3-
matot s cebst mpobiembl. Kaxkoii Kopriopaiuu XoTeaoch 6bl TOBTOPHO
HCII0JIb30BaTh KOJI, TOTOMY YTO IPOrpaMMHOe o0OecriedeHre BhITJISIUT
TaKykKe MOJIYJIbHO, KaK W 9JIEKTPOHHBbIE KOMITOHEHTHI. OIHAKO, HECMOTPSI
Ha o0ellanue, 4YTO CyIMIECTBYET JAEHCTBUTETHHO MOIYILHOE TIPOTPAMMHOE
obecrieuenue, 3To 0OEIaHKe MOCTOSTHHO 0OXO/IUT HaC.

[ToBTOPHOE KUCITOIB30BAHKE TPOrPAMMHOTO 06eCIedeH st
GoJIbIITe HATOMUHAET TPAHCILIAHTAIINIO OPTAHa, Y€M CKJI/IbI-
BaHue BMecTe KyOnkoB Jlero.

— Jlwcon /1. Kyx (John D. Cook)
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HecMmoTpst Ha TO 4TO Pa3pabOTUYUKU S3bIKOB YK€ JaBHO OGEIIaloT pas-
paboTunkam porpaMMHOro obecrieueHust Kyouku Jlero, Ham Bce elite
KayKeTcsT, YTO MPUXOIUTCS UMETH Jiesio ¢ opranamu. [loBTopHOoe nipume-
HeHMe MIPOrpaMMHOTO obeciiedeHnst 3aTPYAHUTEIbHO U He TIPOUCXOANUT
aBToMaTH4ecku. MHOTHE OMTUMUCTUIHO HACTPOEHHbBIE MEHE/KEePHI TT0-
JIaTaloT, 4To JIF000i KO/, KOTOPBIN Hamucaau pa3paboTUnKH, 110 CBOE
MPUPOJIE TTPeIHa3HAuEeH JIJIsI TOBTOPHOTO MCTIOJIB30BAHMS, HO 9TO JIAJIEKO He
Bcera Tak. MHOTHE KOMITAaHUY TTPEATTPUHIMAIN TTOTTBITKY 1 TIPEYCIIeBaTN
B HAITMCAHUH JIEHCTBUTEIBHO CIIOCOOHOTO K TOBTOPHOMY HCIIOJIb30BAHUIO
KOJIa, HO 9TO OKa3aJI0Ch CJIOKHBIM 1 TPEOYIOINM 3HAYUTEIbHOIO MbICJIU-
TEJIbHOTO HATIPSKEHUST MPOIleccoM. PazpaboTunKy 4acTo TPaTsT MHOTO
BPEMEHH, MMBITasiCh cOOPATh MOBTOPHO UCIIOJIb3YEMbIE MOJIYJIH, KOTOPBIE,
KaK OKa3bIBAETCS, MAJIO UCTIOJIB3YIOTCS TIOBTOPHO.

B cepBuc-0prueHTHPOBAHHON apXUTEKTYpe Obljla pacIipocTpaHeHa IIPAKTH-
Ka HAXOAMUTb OOLIHOCTD ¥ KCIIOJIb30BATh €€ KaK MOKHO OOJIbIIIE TIOBTOPHO.
Hampumep, mpencrasbre, 4TO y KOMIIAHUHT €CTh JiBa KOHTeKCTa: Checkout
u Shipping. B cepBuc-OpreHTUPOBAHHOI apXUTEKTYpe PazpaboTIMKN
aApPXUTEKTYPbl OOHAPYKUIIM, YTO 002 KOHTEKCTA BKJIIOUAIOT KOHIEIIIIHIIO
Customer. JT0, B CBOIO OYEPE/Ib, CTUMYTMPOBAIO UX O0BEAMHUTH 0OOUX
nokKytmaresieil B eIUHbIN cepBUC Customer, cBA3aB Checkout u Shipping
B COBMECTHO HCIIOJIb3YEMbII CepPBUC. APXUTEKTOPBI paboTaau s 10-
CTUZKEHWUSI TIeJIN OKOHYATeTbHON Kanonuunocmu (canonicality) B cepBuc-
OPUEHTHUPOBAHHOI aPXUTEKTYPE — BCE JI0 OJTHOI KOHIIENIINHY KUMEIOT O/THO
(0b111e€) UCXOIHOE TIOJI0KEHHE,

I[To uponuu, yem GoJIbIle YCUIUH Pa3pabOTUMKK BKJIAIbIBAIN B BOSMOJK-
HOCTB [TOBTOPHOTO UCIIOJIb30BAHMST KOJIA, TEM TsIKeTIee MM OBLIO MOJIb30BATh-
cst. [poremypa obecriedeHrst BO3MOKHOCTH TIOBTOPHOTO MCIIOJIb30BAHYSI
KOJIa COZIEPIKUT JIOTIOJHUTEIbHbIE ONIUU 1 TOUKH IPUHSTHS PEIIeHMiA 1JTst
obecriedeHnsT BO3MOKHOCTH PA3IMYHOTO UCMOJIb30BaHust. Yem OoJbIiie
pas3paboTYNKU T0OABJISIIOT CPEACTB ISt TIOBTOPHOTO UCIIOJIb30BAHYS, TEM
GOJIBILINIT BPEJl OHU HAHOCST OCHOBHOMY 103A0UIUMU KOJIA.

Yem 60J1bI1IE Y KoZa BO3MOIKHOCTEN JJISI TIOBTOPHOT'O IPUMEHEHU S, TEM
MeHee IPUTOAHDBIM K ITIPUMEHEHNIO OH CTAaHOBUTCS.
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JIpyrumMu cJoBaMu, MPOCTOTA UCIIOJIB30BAHUS KOJIA YacTO 06PAaTHO TIPO-
HOPIIMOHA/IbHA BO3MOXKHOCTH €To TOBTOPHOTO IIpuMeHeHus. Korzia paspa-
GOTYMKIY MTUTITYT KO/, TIPeTHA3HAYEHHBIH JIJIsT TOBTOPHOTO MCTIOIb30BAHNS,
OHU JIOJIKHBI I00aBUTH 2JIEMEHTBHI JIJIsT 00€CTIedeHnsT MHOKECTBA Coc0O0B
ero (haKTHYECKOTO MCIIOIb30BaHMs pa3paboTyrkamu. Best ata mocsienyio-
1ast MpaBKa 3aTPYAHSIET IJIs1 pa3paboTUNKOB UCIIOJIB30BAHIE ITOTO KOJIa
110 O/IHOMY U3 €€ Ha3HAuYeHU .

MukpocepBUCHl U36€TAIOT TIOBTOPHOTO MCHOJIb30BAHUST KOJIA, TPUMEHSIST
bunocobuio npednoumumenvhuee dybauposanue, a He C8sI3AHHOCMY: TI0-
BTOPHOE UCIIOJIb30BaHUE IIPEJIIoJIaraeT CBA3aHHOCTD, a apXUTEKTypa
MUKDPOCEPBHUCOB B 3HAYNTETHHON CTETIEHN JIUTIeHa CBsi3aHHOCTH. OTHAKO
1IeJIbI0 MUKPOCEPBUCOB SIBJISIETCST HE TIPUHSTH JyOJIMPOBAHUE, a CKOPee
M30JIUPOBATh 0OBEKTHI BHYTPH 00s1acTeil. CepBUCHI, COBMECTHO HCIIOJIb3Y -
foriye 00N KJIACC, He SIBJISTIOTCST 00JIbIle He3aBUCUMBIMIL B apxurekType
MUKPOCEPBUCOB Checkout 1 Shipping uMe0T cOOCTBEHHBIE BHYTPEHHIE
npejcraBuTesn Customer. Ecii M HEOOXOAUMO COTPYAHUYATH 110 MH-
bopmaru, oTHOCSATIEHCS K KIMEHTY, OHU HATIPABJISIOT COOTBETCTBYIONTYIO
uH(GOPMAITHIO IPYT IPYTY. ADXUTEKTOPBI HE MBITAIOTCS TPUMUPSITH U 00'b-
e/IMHATh HECOIIOCTaBUMbIe Bepcuu Customer B CBOEW apXUTEKType. ITU
[IPENMYIIECTBA IIOBTOPHOTO UCIIOJIb30BAHUA ABJIAIOTCA UJIIO30PHBIMU,
1 BHOCHMasl UMHU CBI3aHHOCTb BHOCUT OllpejiesieHHble HegocTaTku. 1lo-
HTOMY, HECMOTPsI HA TO YTO Pa3paboTUNKU MOHUMAIOT HEJIOCTATKY /Iy OJIH-
POBaHMsl, OHU KOMIIEHCHPYIOT 3TOT JIOKAJTM30BaHHbBII YIIepO CAUIIKOM
GOJIBIION BHOCHMOI CBSI3AHHOCTBIO.

[ToBTOPHOE MCIIOJB30BaHNE KOJIA MOKET OBITh OTIPEAEIEHHON 10301,
HO TaK’Ke U1 IIOTeHIMaabHbIM 00s13aTesibeTBOM. Clieyer yoeauThes, 4To
COeTMHUTETbHbIE TOYKU, BHOCUMBIE B KOJI, He KOH(MDIMKTYIOT C OCTaJb-
HBIMU 1IeJIIMU apXUTEKTyphl. Harmpumep, apXuTekTypbl MUKPOCEPBUCOB
0OBITHO MCITOJIB3YIOT MabJOHBI CEPBUCOB (OTMCaHNe TIPUBEIEHO B pa3-
nene «IIpakTuueckuii mpumep: mabIOHbI CepBUCOB» Ha c. 185) mua
COEeJIMHEHNS CEPBUCOB BMECTE, YTO TIOMOTAET IMPUBECTHU K OJITHOMY BUJLY
ornpejeeHHble MPoOIeMbl aPXUTEKTYPbI, TAKUE KaK MOHUTOPUHT WJIU
cOOp JaHHbBIX.
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MpakTUyeckn NnpuMep: NPUHLMUN NOBTOPHOIo
ucnonb3oBaHua B PenultimateWidgets

PenultimateWidgets nmeer ouenb crierupudeckre TpebOBaH LIS BBO-
Jla IAaHHBIX B CIEIMATM3UPOBAHHON CETKe JIJIsI UX aJIMUHUCTPUPOBAHUS.
[TockosbKy IpuIoKeHne TpedOBAJIO 9TOrO IIPEACTABACHUS B HECKOJbKIX
Mmectax, PenultimateWidgets pemnmiim co3saTh TOBTOPHO UCTIOTIb3YEMbBIT
KOMITOHEHT, BKJIIOUAIONINI MM0JIb30BaTENbCKUIN UHTEepdelic, TPOBEPKY
U JIpyrHe 1oJie3Hble GyHKIUKU 110 yMOodanuio. VICoib3yst 3TOT KOMIIO-
HEHT, pa3pabOTYNKK MOTYT JIETKO CO3/IaBaTh HOBbIE, GoraTbie HHTEPHEICHI
AJIMITHUCTPUPOBAHUS.

Onnako (hakTUYeCKW HU OJTHO apXUTEKTYPHOE pellieHre He MTPOXO/II0
6e3 komrpomuccoB. Co BpeMeHeM KOMaH/[a, 3aHIMAIOTIAsICsl 9TUM KOMIIO-
HEHTOM, CTaJIa TTO/Ipa3jieleHreM OPTaHu3allie, CBSI3aB HECKOJBKO JIyUTTHX
paspaborunkoB PenultimateWidgets. /[pyrue KoMaHIbl, HCITOIB3YOIITIE
9TOT KOMIIOHEHT, /IOJIZKHbI 3aIIPOCUTH HOBbIE (DYHKIINU Y KOMaH/Ibl, 3aHU-
MaloMIeNCcs KOMITOHEHTOM, 4TO ITPUBEJIO K MTOTOKY 3alIPOCOB HA OTJIAJKY.
XyzKe BCero, 4To JIeKallliii B OCHOBE KO/ He COOTBETCTBOBAJI COBPEMEHHBIM
BeO-CTaHAPTaM, 3aTPYAHIS HOBYIO (DYHKIIMOHAJIBHOCTD WJIM JIeJIast ee
HEBO3MOKHOM.

Hecmotpst Ha To uto paspaborunku PenultimateWidgets pobuimch no-
BTOPHOTO MCIIOJIB30BAHU, 3TO B KOHEUYHOM cUeTe NPUBeJo K ahheKrTy
«OyTHLIIOYHOTO TOPJIbIIKa». OHO U3 MPEUMYIIECTB TIOBTOPHOTO HUC-
0JIb30BAaHMUSI 3aKJII0YAETCSI B TOM, UTO pa3pabOTUYNKK MOTYT OBICTPO CO3-
JIaBaTh HOBbIE Bellu. TeM He MeHee, eCJi KOMaH/[a He CMOKET U/ITH B HOTY
C TeMITaMi WHHOBAI[MOHHOTO JIMHAMUYECKOTO PaBHOBECHsI, TOBTOPHOE
HCII0JIb30BaHUE KOMIIOHEHTa TEXHUYECKON apXUTEKTypbl 00peYeHo Ha
OKOHYATeJbHOE MIPEBPAIIEHNE B AHTUIIATTEPH.

MbI He npeasaraeM KoMaHaaM uzberatb pazpabOTKU MOBTOPHO UC-
HOJIb3YEMbIX CPEJICTB, HO TIPH 9TOM Ipe/IjiaraeM MOCTOSTHHO MX OIeHM-
BaTh JUUISl TAPAHTUY TOTO, YTO OHU BCE ellle IPUHOCAT MoJb3y. B cayuae
¢ PenultimateWidgets, mocsie Toro kak pa3paboT4nK OCO3HAIIN, YTO HTOT
KOMIIOHEHT OBLT <Oy THIIIOYHBIM TOPJIBIIIKOM>, OHU YOPAJIH COEIUMHUTEb-
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Hbie Touku. Jlrobast KomaH/a, KOTopas Xoresa Obl POy OIMPOBATh KOJL
KOMITOHEHTA, 4TOOBI T00aBUTH COOCTBEHHbIE (DYHKITMN, MOKET 9TO C/IE/IATh
(Toka KomaH/a pa3pabOTKK MPUIOKEHUST TTOAEPKIUBACT U3MEHEHMST ),
a J106ast KOMaH1a, KOTOPOM He XOTeJI0Ch Obl MCII0JIb30BAaTh HOBbIIT METO]I,
HOJTHOCTBIO OCBOOOKIAETCS OT CTAPOro KOJA.

W13 onbita komnanuu PenultimateWidgets:

Korga coequHuTeIbHbIE TOYKH IIPEMATCTBYIOT SBOIIOIMOHNPOBAHUIO
WJIM HAHOCAT BPeL APYTUM BasKHBIM XapPaKTEPUCTUKAM apXUTEKTYPEI,
9TH COEAMHEHUS CJEAYET Pa3opBaTh € TIOMOIIBIO BETBJICHUS WU Jy-
GIMpOBAHKSL.

B ciyuae PenultimateWidgets oHu pazopBajiu coenHeHe, pa3pers
KOMaH/IaM CaMOCTOSITEThHO UCITOIH30BATH OOIIUI KOJI, CTaB €T0 BJIa/Ie Ib-
ramu. HecMOTpst Ha TOTIOTHUTEIbHY 0 HATPY3KY 9TO M30aBUIIO MX OT He-
006xX0AMMOCTH T06ABJISTH HOBbIe DYHKIMI. B pyTrux cirydasix, BO3MOKHO,
HEKOTOPbIII COBMECTHO MCIOJIb3YEMbIH KO/ MOKHO OTAEIUTH OT OoJiee
KPYITHOI YaCTH MPOrPaMMHOTO 06eCIIeYeH s, TPEAOCTABIB BO3MOKHOCTD
HCITOJIb30BaTh GoJIee CEIEKTHBHOE COeIMHEHNE U TOCTENIEHHOE YCTPaHeH e
9TOTO COeTMHEHNS.

PaspaboTyuku apxXUTeKTyPbl 0JLKHBI HETPEPBIBHO OIEHUBATE TPUTO/-
HOCTb Pa3JIMYHbBIX BO3MOKHOCTEH apXUTEKTYPBI /I FADAHTUU TOTO, YTO
OHM Bce ellle IIPUHOCAT MOJIb3Y 1 ellie He TPeBPATUIINCh B AHTUTIATTEPHBI.

CanmkoM 9acTo apXuTEeKTOPB IPUHUMAIOT pelieHne, KOTOPOe B MOMEHT
HPUHATUS KaXKeTcs UM IIPaBUJIbHBIM, HO CO BpeMeHEeM CTaHOBUTCS He-
y/IaYHBIM 13-32 U3MEHEeHUS YCJOBUM, TaKMX KaK AMHAMUYECKOe PaBHO-
Becue. Harmpumep, apXuTeKTOPBI IPOEKTUPYIOT CUCTEMY KaK HaCTOJIbHOE
PUJIOKEHNE, HO OTPACTb OTHOCUT MX B CTOPOHY BeO-TTPHUIOKEHUS 110
Mepe U3MeHeHus TTPUBBbIYEK 1oJb3oBareseil. [lepponadanibHoe penienne
e OBLIIO HEBEPHBIM, HO 9KOCHCTEMA HEOKUTAHHO M3MEHIIACD.
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JloByuika: pa3paboTku pagm pestome

ApXUTEKTOPBHI B BOCTOPTE OT 3aXBaTHIBAIOIINX HOBBIX Pa3pabOTOK B 9KOCH-
creme pa3pabOTKU IPOrPAMMHOTO 0OeCciedeHus U XOTSIT UTPATh ¢ HOBEHi-
My urpytkamu. OHaKo 4ToObI BHIOPATh 3(h(HEKTUBHY IO apXUTEKTYPY,
OHU JTOJKHBI BHUMATEJNbHO U3YYUTh TIPEAMETHYIO0 00JIaCTh U BBIOPATH
HanboIee TTOIXOMSIILYIO aPXUTEKTYPY, KOTOpast 06eCIiednBaeT KeaeMble
BO3MOKHOCTU C HAUMEHBINUMU BPEJHBIMU OTPAHUYEHUSIMU. 3a UCKJIIO-
deHreM, KOHEYHO, TOTO CJIydast, KOT/a 1eJbio pa3paboTKu apXUTEKTYPbI
SIBJISIETCST paspabomia paou pesiome. PazpaboTanKu HCTIOIb3YIOT KAsKIbIii
dpeiiMBOpK 1 6UOINOTEKH, YTOObI PEKJIAMUPOBATH 9TH 3HAHKSA B CBOEM

pesiome.

He crpoiiTe apxuTekTypy pajil apXUTeKTypbl — Be/ib Bbl IIbITAETECDH
PEUINTD 3a/1a4y.

Beeria He0OX0AMMO TIOHSATH MTPEAMETHY0 00JIACTb, IPESK/IE YeM BHIOMPATH
apXUTEKTYPY, a He APYTOi OKPY’KHOM IIyTb.

n HKPpEMEHTHbIE NU3MEHEHUSA

Muorue (hakTopbl B paspaboTKe IPOrpaMMHOTO 0GeCTIeYeH s 3aTPy THS -
10T THKPeMeHTHbIe ndMeHenns. HeckosibKo fecaTunieTuii mporpaMmmMHoe
obecrieyeHre MUCAIOCH HE Pajirt 0OeCTIeYeHusT TUHAMUYHOCTH, 2 CKOPee
Pajiv CHUKEHUST 3aTPaT, COBMECTHOTO UCIIOJIb30BaHUS PECYPCOB U JIPYTUX
BHeITHUX orpanndennii. CiieoBaTelbHO, MHOTHE OPTaHU3AINY He NMeJIN
CTPOMTEIbHBIX GJIOKOB /IS OKa3aHUsT OIEPKKU 9BOMIOIIMOHUPOBAHUST
APXUTEKTYPBI.

Kaxk o6cysknanocs B kuure Henpepuvishas nocmaska, MHOTHE COBPEMEH-
Hble IIPAKTUKU IPOEKTUPOBAHUS IIOJEP/KUBAIOT 9BOJIIOLUOHUPYIOIINE
APXUTEKTYPDI.
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AHTUNATTEpPH: HeHaaNexallee ynpasJsieHne

ApXHUTEKTypa IPOrpaMMHOTO obeciiedeHust HUKOT/Ia He CYIecTBYeT
B BaKyyMe; 4aCTO OHa SIBJISIETCSI OTPAsKEHUEM CPe/Ibl, B KOTOPOil Oblia
paspaborana. /lecsaTsb JieT Ha3a/[ ONEePaMOHHbBIE CUCTEMbI OBLIN 0PO-
TOCTOSIIIIAM KOMMEDPYECKUM TIPEIOKEHeM. AHATOTUIHBIM 00Pa3oM,
cepBepbl 6a3 TaHHBIX, CEPBEPBI TPUIOKEHUT 1 BCsT nHOPACTPYKTYPa 1JIst
pasMelaeMbIX MPUIOKEHIH Oblla KOMMEPUYECKOI 1 JOPOTOCTOSIIEH.
PaspaboTunku pearupoBajiv Ha 9TO OKa3bIBAEMOE PEATLHBIM MUPOM
JlaBJieHe, pa3pabaThiBast ApXUTEKTYPBI IJIsT 00eCIIedeHrsI MAKCUMAJIbHO
BO3MOKHOTO COBMECTHOTO MCIIOJIb30BAHUS pecypcoB. MHOTHe maTTepHbI
apXUTEKTYP, Takue Kak SOA, paciiBeTasn B 9Ty a1oxy. B aToii cpene mo-
SIBUJTACh MOJIEJTH OOIIETO YIIPaBJIeHUsI it 00ecedeHust MaKCUMAIbHO
BO3MOKHOTO COBMECTHOTO NCITOJIb30BAHUS PECYPCOB KaK Mepa coKparie-
HUS pacxo/oB. MHOTHMe KOMMepUecKrue MOTUBAIIAY /1711 MHCTPYMEHTA,
TaKue KaK cepBepbl IIPUJIOKEHU, BBIPOCIN U3 3TON TenaeHuuu. On-
HAKO yIaKOBKa MHOTOYMCJIEHHBIX PECYPCOB B MaIllMHAX HeKeJlaTebHa
C TOYKY 3peHUsT pPa3pabOTK! U3-3a CIydailHOU cBsi3aHHOCTH. HeBaskHo,
HACKOJIbKO XOPOIIa U30JISAIU MEXK/Yy COBMECTHO HCII0Jb3YEeMbIMU pe-
cypcamu, cocTsiatue 3a 06JiajlaHue PeCypcaMu B KOHEYHOM CUeTe [acT
o cebe 3HaTh.

B teuenue mocsieHero AECATUICTHS TOSIBUINCH MI3MEHEHUS B IMTHAMITYE-
CKOM PaBHOBECHH 9KOCUCTEMbI pa3padoTku. Terepsb pazpaboTunK MOTYT
HOCTPOUTH APXUTEKTYPY, B KOTOPOH KOMIOHEHTBI UMEIOT BBICOKYIO CTETIeHb
M30J1MU (KaK B MUKPOCEPBUCAX ), yCTPAHSIA CJIy4aliHYI0 CBSI3aHHOCTb, yC-
JIOJKHSIEMYIO COBMECTHO MCIIOJIb3yeMoii cpesioil. Ho MHOTHE KoMITaHU1 BCe
etlie MPU/IEP>KUBAIOTCS CXEMBI CTAPOTO YITpaBJieHus. Moesrb yrpaBieHns,
KOTOPas OI[eHUBAaeT COBMECTHO UCI0JIb3yeMble PeCypChbl I TOMOT€HU31PO-
BAHHYIO CPeJLy, He UMeeT GOJIBIITIOTO CMBICTIA N3-3 HEIABHUX OCTHKEHUI,
Takux Kak asuzkerne DevOps.

Kaxnas komnanust — terepb copTBepHast KOMITAHWS.
— JKypnan Forbes, 30 nosops 2011 .
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B cBoeii snamennToii pase Forbes umesn B BUjLy, 4T0 €Ciiu IPUIOKEHUE
aBuakoMmnanuu st iPad ykacHo — 9TO B UTOTe TMOBJIMSIET HA YUCTYIO
npubbLIb KoMIauuu. [l 10601 mepesoBoil KOMITaHUN HeOOX0AnMa
KOMITETEHTHOCTH B BOIPOCAX MTPOrPAMMHOr0 00eCIieueH s, U 3Ta HeoO-
XOJMMOCTbH MOBBIIAETCST IJIsT JTI0O0# KOMITAHWU, KOTOPOU XOTENT0CH OBl
COXPAHWUTh KOHKYPEHTOCITOCOOHOCTh. DTa KOMIIETEHTHOCTDH BKJIIOYAET
B ce0s1 TO, KaK KOMITAHWSI YIIPABJIsieT aKTUBOM Pa3pabOTKU, TAKMM Kak

cpeia.

Korma pazpaboranku MOTyT GECIIIIATHO CO3/1aTh TAKUE PECYPChI, KaK BUP-
TyaJIbHbIE MalllMHbI U KOHTefIHepr (MOHeTaprIe NJIn KOHTeﬁHepr Bpe-
MEHW ), MOJIeJIb YITPABJIEHN I, KOTOPAst OIleHNBAET OJ[HO3HAUYHOE pPelieHne,
CTaHOBUTCS HeHaodaexcauum ynpasienuem. It cpespl MUKPOCEPBUCOB
I10ABNJICA JIy‘-IH_II/Iﬁ I10AXO0/1. OIIHOfI "3 O6bI‘-IHbIX XapaKTEepHUCTUK MUKPO-
CEPBUCOB SIBJISIETCST BKITIOUEHNE MHOTOSI3BIYHBIX CPEJ, B KOTOPBIX KaXKast
KOMaH/Ia CePBUCOB MOKET BbIOPATh IOAXOSAIINI TEXHOJOIMYECKHIT CTEK
JUIST peajii3aIini CBOETO CEPBUCA, BMECTO TOTO YTOOBI ITBITATHCS YCPETHUTD
BCE 110 CTaHAAPTY IpeAnpusThst. TpaauiMoHHbIe pa3pabOTUYNKHI TPEIPH -
STUH MOPIIATCH, KOT/IA CJBIIIAT 3TOT COBET, TOTOMY YTO OH IMaMEeTPAIHHO
IPOTHUBOTIOIOKEH TPATUITMOHHOMY TTox0/1y. OTHAKO 11eJTh OOJIBITITHCTBA
IIPOEKTOB MUKPOCEPBHCOB 3aKII0YAECTCS HE B TOM, YTOOBI HEIIPUHYKIEHHO
1o0MpaTh pasHble TEXHOJOIHMH, a CKOPee B BbIOOPE COOTBETCTBYIOIIEN
TEXHOJIOTUH 110 Pa3MepPy MPOOJIEMBL.

B coBpeMeHHBIX cpejlax 3TO SBJSeTCS HeHaJJIesKalluM yIIpaBJIeHeM
JUISL yCPeTHEHUS 110 eIMHUYHOMY TEeXHOJIOTUYeCKOMY CTeKY, TaK Kak
BeJIET K HEQJ[eKBATHBIM YCJIOKHEHUSIM TIPOOJIEMBI, JIJIsT KOTOPOIl YITpaB-
JICHYECKUE PEeIIeHNs TIOBBIMAIT OECIOIe3HbIe YCUIUS IS IOy YeHUST
pemenust. Hanpumep, crangapTusanusi Mo OJHON PeSIIMOHHON Oase
JIaHHBIX MMOCTABIINKA SIBJISIETCST OOBIYHO TIPAKTUKO# Ha GOJIBIINX TIPe/I-
MPUATHAX, YTO CBA3AHO CO CJACAYIONMME ITPUYUHAMU: COTJIACOBAHNE 10
BCEM ITPOEKTaM, JIETKO 3aMEHSIeMbII 1TepcoHasI U T. 1. OTHaKO TOG0YHBIM
9 dGeKTOM 3TOr0 MeTOo/1a SIBJISIETCST TO, YTO OOJIBIIMHCTBO MPOEKTOB
CTPA/IafOT OT YPE3MEPHOTO TEXHUIECKOTO YCA0KHEHNS crucTeMbl. Korma
Pa3paboTYNKH CO3/AI0T MOHOJIUTHBIE aDXUTEKTYPBI, BBIOOP YIIPABJICHUST
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BJMsieT Ha Beex. [ToaToMy mpu BeIOope 6a3bl JaHHBIX aDXUTEKTOP [OJKEH
YUUTBIBATH TPEOOBAHUS KaXK/IOTO TIPOEKTA, KOTOPDIH Oy/IeT MOJIH30BATHCS
9TON BO3MOKHOCTDHIO, U [IEJIaTh BBIOOD, B JAJbHEHNIIIEM UCTIOIb3YEMbIT
B HanboJiee CIOKHBIX caydasx. K coxkaneHno, MHOTHE TTPOEKTHI He
OymyT mMeTh HanboJiee CIOKHBIN CIydall MM 4TO-TO B 3TOM pojie. He-
GOJBIION MPOEKT MOKET UMETD MPOCTYIO CHCTEMY XPaHEHUS TaHHBIX,
1 BCe JKe [IJIs COTJIaCOBAHHOCTH TPeOYETCst CJIOKHBII cepBep 0a3 JaHHBIX
MPOMBINIJIEHHOTO CTaHAapTa.

B ciyyae MUKPOCEPBHCOB, TIOCKOJIbKY HU OIMH U3 CEPBUCOB HE CBA3aH
yepe3 TEXHUUECKYTO aDXUTEKTYPY UJIN aPXUTEKTYPY JIAHHbBIX, Pa3/TNIHbIE
KOMaH/Ibl MOTYT BbIOMPATh HaJJIeKalUil YPOBEHb CJI0KHOCTH, Tpedye-
MBIl [Tt peayusaiuu 3Toro ceprca. OKOHYATENbHO 1IEJIbI0 SABJISETCS
yIpoleHre, HeoOXOAMMOE JIJIsi HACTPOUKK KOMILIEKCA CTeKa CePBUCOB
10 TeXHUYeCKUM TpeboBaHusM. PaseeHne Ha yacTu paboTaer Jydiie,
KOI'/Ia KOMaH/[a [OJIHOCTBIO BJIAAEET CBOMMU CEPBUCAMME, BKJIIOYAS ACIIEKTHI
paboThL.

NPUHYAUTENbHOE YMEHbLUEHUE CB3AHHOCTU

OpaHOM M3 ueneil apxMTeKTypbl MUKPOCEPBUCOB SIBASIETCS CUTbHOE
YMEHbLUEHNE CBSI3aHHOCTM TEXHWYECKOW apXUTEKTYpbl, YTO MO3BO-
nsieT 3aMeHsTb cepBuc 6e3 nobouHbIX addekToB. OgHAKO ecnn Bce
pa3paboTumKnm COBMECTHO MUCMONb3YIOT OAMH U TOT Xe KOA Un Aaxe
nnatopmy, omcymcmeue CBA3aHHOCTM TpebyeT OT pa3paboTumkoB
HEKOTOPON ANCLMMIIMHBI (NMOCKOJIbKY BEIMKO UCKYLIEHWE NMOBTOPHOMO
MCMOJIb30BaHUS CyLLECTBYIOLEro KoAa) U CPeACTB 3aluThl, YTObbI ra-
PaHTUPOBaTb, YTO CBA3AHHOCTb HE BO3HMKHET C/ly4YalHo. MocTpoeHne
CEPBUCOB B Pa3fIMYHbIX TEXHOIOMMYECKMX CTEKaxX SBASETCS OAHUM U3
CcnocoboB AOCTUMXEHUS HECBA3AHHOCTU TEXHUYECKOM apXMTEKTYpbl.
MHorve koMnaHum cTapatoTcst usberaTtb MCMNOIb30BaHMS 3TOro METOAQ,
TaK KaK oracalTcsl, YTO OH byaeT NpensTCcTBOBaTb MepeMelleHuto
nepcoHana no npoektam. OgHako Yeg daynep! (Chad Fowler), pas-
paboTunk komnaHumn Wunderlist, nonpo6oBan npuMeHUTb NPOTUBOMO-

U @aynep Y. lporpammuct-panatuk. — CII16.: ITurtep, 2018. — 208 c.: mwn. — (Cepus
«BubamoTeka mporpaMMucTas ).
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NOXHbIN NOAXOA: OH HacMOosi/T Ha TOM, YTOBbl KOMaHZbl UCMOJIb30BasM
[pYrve TEXHOMNOrMYECKMUE CTEKUN ANt UCKTIOUYEHMS] HECOOTBETCTBYHOLLEN
CBSI3aHHOCTW. Ero npyvHUMN COCTOUT B TOM, YTO BO3HMKaIOLLAs ClyYaiiHO
CBA3aHHOCTb SIBNSEeTCS 60sblueii NpobnemMon, YeM MoOBUIbHOCTb pas-
paboTuuka.

MHOrMe KOMMaHUWM WHKAMCyNMpPYT OTAENbHYIO (PYHKLMOHANbHOCTb
B NnaTdopMy Kak ycnyry! ans BHyTPEHHErO NPUMEHEHUS, CKPbIBas Bbi-
60pbl TEXHOMOMMM (M TEM CaMbIM BO3MOXHOCTY CBSI3aHHOCTU) 33 XOPOLLO
onpeaeneHHbIN nHTepaderic.

C TOUYKHM 3pEHUS MPAKTUIECKOTO YIIPABJIEHUST B KPYITHBIX OPraHU3aIMsIX
0Ka3aJIoCh, YTO MOJENb ynpasienue «3010mot cepedunvi> (Goldilocks
Governance) pabGotaet XOpOIIO: [IJist CTaHaPTU3AINE BHIOUPAIOTCS TPU
TEXHOJIOTMYECKUX CTeKa (ITPOCTOM, TPOMEXKYTOUHBIN 1 CJIOKHBIN ) 1 TIPEIO-
CTaBJISIETCST BO3MOKHOCTD OT/IE/IbHBIM TPEOOBAHUSIM CEPBUCA YIIPABJISITH
TpeOOBAaHUSIMU CTEKA. ITO [IaeT KOMaH/[aM CBOOO/LY BEIOOPA TTOXOISIIETO
TEXHOJIOTHYECKOTO CT€KA U OJJHOBPEMEHHO JaeT KOMITAHWY HEKOTOPbIE
[PEMMYIIIECTBA CTAHAAPTOB.

MpakTuyeckn npuMep: Moaenb ynpaBJieHUA
«30J10TOM cepeauHbl» B PenultimateWidgets

B reuenue mHOTHX JieT apxuTekTopbl PenultimateWidgets mibrranucs cran-
MapTU3MPOBaTh Bce paspaboTku Ha Java u Oracle. Omgnako mo Mepe Toro,
KaK OHM co3/aBayu GoJiee JIeTaTN3UPOBAHHBIE CEPBUCHI, OHM OCO3HAJIN,
4TO CTEK MPUBEJ K MOSIBJIEHUIO B HEOOIBITNX CEPBUCAX 3HAYUTENbHON
caoxuoctu. Ho pazpaboTunkam He XOTeIOCh TIOJHOCTHIO UCIOIb30BATH
MOJIXO/L «KaK/IbIIl MTPOEKT BBHIOMPAET CBOIT COOCTBEHHBIN TEXHOIOTHYE-
CKHUU CTEK» JIJisT MUKPOCEPBUCOB, UM XOTEJIOCh COXPAHUTH BO3MOKHOCTh
NepeHeceHns 3HAHUHM 1 HaBbIKOB U3 OJIHOTO TTPOEKTa B JIpyToil. B KoHIle
KOHI[OB OHU BBIOPAJIN MOJIEJT YIIPABJIECHUSI «30JI0TON CEPEANHBI» C TPEMST
TEXHOJIOTUIECKIMHU CTEKAMHU:

! https://ru.wikipedia.org/wiki/Ilinardopma_kak_yciayra
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Hebonvwoii

JL7ist IPOCTBIX TIPOEKTOB 6€3 CTPOroil MacIITabupyeMoCTH UK
TpebOBaHMil K MPOM3BOAMTENLHOCTH OHU BeIGpaan Ruby on Rails
nu MySQL.

Cpeonuii

Jlist cpenaux poektoB onu BoiOpanu GoLang u omun u3 Cassandra,
MongoDB wim MySQL B kauectBe GeKkaH/Ia, B 3aBUCMOCTH OT
TpeOOBaHMS K TAHHBIM.

Boavwoii

J1J1st KpYITHBIX TIPOEKTOB OHU coxpanuin Java u Oracle, mockombKy
OHU XOPOIIO PabOTAIOT € TIePEMEHHBIMI XapaKTePUCTUKAMU apXu-
TEKTYPBHI.

JloByluKa: HeQOCTaTOYHas CKOPOCTb AN penusa

[IpakTuka MPOEKTUPOBAHUS B CAydae HEMPEPBIBHON MOCTABKU pac-
cMaTpuBaeT GaKTOPbI, KOTOPbIE 3AMEJISIIOT PEJTU3BI TIPOTPAMMHOTO
obecrieyeHust, U ATY MPAKTUKY CJELYET CUUTATH ATOMAPHOM JIJIsT 9BOJIIO-
[MUOHUPYIOMIEH apXUTEKTYPhI, YTOOBI OHA Oblyia ycnenrHoit. HeemoTpst
Ha TO YTO UCIOJbH30BaHIE HEMPEPBIBHON MOCTaBKU He TpeOyeTcs /st
9BOJIIOIIUOHUPYIOTIE apXUTEKTYPbI, MEK/Y BOBMOKHOCTHIO BBITTYCKATh
IpPOrpaMMHOe 0OecTIedeH e U CITOCOOHOCTHIO IBOTIOIHOHIUPOBATH CYTIle-
CTBYET CHJIbHAST KOPPEJISIIIHSI.

Ecimi koMIaHust CTPOUT KyJIBTYPY TPOEKTUPOBAHKS BOKPYT HEIIPEPbIB-
HOTO Pa3BEPTHIBAHUS, OKU/IAs], YTO BCE UBMEHEHUS [TPOJIOJKAT CBOM MY Th
B IIPOM3BOJICTBO, IOCJIE TOTO KaK OHU IPOIILJIN KOHBelep pa3BepThIBaHMsl,
Pa3pabOTYMKY IPUBBIKAIOT K OCTOSTHHBIM n3MeHeHusiM. C Ipyroii cTopo-
HbI, €CJIU PEJIU3bI ABJISIOTCST (POPMAIBHBIM ITPOIIECCOM, KOTOPBII TpeOyeT
6O0JIbIIOTO 0OOBheMa CIIEIUATN3UPOBAHHBIX PAOOT, HIAHCHI JOCTUYH DBOJIIO-
[IMOHUPOBAHUS ADXUTEKTYPBI YMEHBIIAIOTCSI.

HereprBHaﬂ IIOCTaBKa CTPEMUTCA K pedyJjibTaTaM Ha OCHOBE JaHHbBIX
" UCIIOJB3YET 1IOKa3aTEJIN, yTOOBI HAay4YUTbCA OIITUMU3NUPOBATDH IIPOECKT.
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PazpaboTunku JO/KHBI ObITh CIIOCOOHBI UBMEPSTh Pa3HbIe ITaPaMeTPBI,
4TOOBI MOHATD, KaK WX yaydnTh. OJHUM U3 KJIIOYEBbIX TOKa3aTeel,
OTCJIEKUBAEMBIX TIPY HEIIPEPBIBHOI TTOCTABKE, SIBJISIETCS 8PeMs UUKILA
(cycle time), koTopsiit oTHOCUTCS K 8pemenu enedpenus (lead time): Bpemst
MeK/Iy BOSHUKHOBEHUEM W/IeU M BpeMEHEM, KOTJIa Ujiest TIPOSIBUTCS B pa-
6oratotieM nporpaMmmHoM obectiedennrt. OTHAKO BPeMsl IIUKJIA BKIIOYAET
MHOTO CyObeKTUBHBIX AKTUBHOCTEHN, TAKUX KaK OIIEHKA, PACCTAaHOBKA TIPH-
OPHTETOB M T. II., YTO IIPEBPAIaeT 9TO BPeMsI B HEIIPUTO/IHbIIT TIOKa3aTeb
JUISL TPOEKTUPOBaHUst. BMecTo 9TOTO mapaMerpa HelpepbiBHOE pas3Bep-
TBIBAHUE OTCJIEKIBACT BPEMSL YUKLA: BPEMSI, ITPOIIIEIIIIEE MEKY HauaJIoM
1 3aBepIIIEHNEM e[MHUIIBI PAOOThI, KOTOPAst B TAHHOM CJIy4ae SIBJISIETCSI
pas3paboTKoii mporpaMmHoro obecriedenusi. OTcyeT BpeMeHU IUKJIa Ha-
YMHAEeTCs, Korja paspaboTyrK HaurHaeT paboTy Haj HOBON (pyHKIMEN,
¥ 3aBEPINAETCsT, KOT/a aTa (DYHKIIUS BBITIOTHSIETCST B TIPOM3BOICTBEHHOI
cpeze. Ilenb aToro nokasaresist — u3MepuTh 3(HEKTUBHOCTD IIPOEKTUPO-
BaHWs; yMEHbIIEHEe BpeMEHH! [IUKJIA SIBJISIETCS OIHON U3 KII0YEBbIX HeJIeid
HEIPEPbIBHOI TIOCTABKHU.

Bpewms 1iukia Takske uMeeT peniaioniee 3HadeHue /sl 3BOJIIOIUOHUPYIO-
1eit apXUTeKTypbl. B 6HOIOTHE MJI010BbIe MYIITKI OOBIYHO UCTTOJIB3YIOTCST
B 9KCIIEPUMEHTaX JJIsl IEMOHCTPAIMU FeHeTUYEeCKUX XapaKTePUCTHUK OTYa-
CTH IIOTOMY, YTO OHM UMEIOT KOPOTKOE BpeMsl IIUKJIa — HOBbIE [IOKOJICHUS
HOSTBJISTIOTCSI IOCTATOYHO OBICTPO, YTOOBI YBUIETH Oy TUMbIE PE3YIBTATHL.
ITO Ke CIIPaBe/lJInBO B 9BOJIIOIMOHUPYIOIIEH apXUTEeKType — KOPOTKOe
BpeMsI IMKJIAa 03HAYAET, YTO aPXUTEKTYPa MOKET OBICTPEE dBOJIOINO-
HUpoBaTh. [loaTOMY BpeMs IUKJIA TPOEKTA OMPEAETSET TO, KaK OBICTPO
apXUTEKTypa MOXKET 9BOJIOIMOHUPOBATD. Ipyrumu cjioBaMu, CKOPOCTh
3BOJIIOIMOHUPOBAHUS TTPOTIOPIIMOHATbHA BPEMEHU 1IMKJA, YTO MOKHO
BBIPA3UTH CJIEAYIONIM 00Pa30oM:

v« c,

r7ie v 0003HaYaeT CKOPOCTh UBMEHEHNs, a ¢ — BpeMs [IiKJIa. PaspaboTunku
HE MOTYT 9BOJIOIIMOHUPOBATD CHCTEMY OBICTpPEE, YeM BpeMsI IUKJIa TIPO-
exta. /[pyrumu cioBamu, 4eM ObICTpee KOMAaH/ bl MOTYT BBIIIYCTHTb IIPO-
rpaMMHOe oOecriedeHie, TeM ObICTPee MOTYT 9BOIOIMOHUPOBATD YACTH
ATOI CUCTEMBL.
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[ToaToMy BpeMsi IUKJIA SABJSETCS BaKHBIM TTOKa3aTeJeM B IIPOEKTAX
C 9BOJTIOIIMOHUPYIOMIEH APXUTEKTYPOIl — KOPOTKOE BPEMST IIHKJIA TTO/I-
pasyMeBaeT BO3MOKHOCTb ObICTpee 9BOJIOIMOHNPOBaTh. DakTHyecKH,
BPEMsI [IUKJIa TPEBOCXOHO MOTJIO ObI TIOMOITH JIJIst aTOMApPHOM, OCHO-
BaHHOM Ha TIpottecce, GyHKImN mpurogHocTi. Hamprmep, pazpaboTankn
MOATOTOBUJIHM IIPOEKT ¢ KOHBEHEPOM Pa3BepPTHIBAHUS U C ABTOMATH-
3aiueit, 10OMBITICH BpeMeHU 1ukJaa B Tpu 4aca. Co BpeMeHeM BpeMsi
IIMKJIA TOCTETIEHHO YBEJINYNBATIOCH [0 MEPe TOTO, KaK Pa3paboOTINKI
crasu 100aBJISITh B KOHBEep pa3BepThIBAHNUS OOJIbIIE TPOBEPOK M TOUEK
uHTerpaiui. [I0CKOIbKY BpeMs BbIXO/Ia Ha PBIHOK SIBJISIETCS] BAsKHBIM
OKA3aTesIeM 3TOTO TIPOEKTA, OHN YCTAHOBUIIN (DYHKIHIO TPUTOAHOCTH,
4TOGBI CUTHATIM3UPOBATH, KOT/IA BPEMSI IIMKJIA IIPEBBIIIAET YEThIPe Yaca.
[Tocsie TOro Kak ObLT JOCTUTHYT TIOPOT, Pa3pabOTYMKI MOTJIM IPUHSIThH
pelenne PeKOHCTPYHUPOBATH PabOTy KOHBeHepa pasBepTHIBAHUS NI
IIPUITH K BBIBOJLY, 4TO BPEMSI IIUKJIA, PABHOE 4 YyacaMm, BIIOJTHE TIPUEMIIEMO.
DYHKIUYT TPUTOAHOCTH MOTYT 0TOOPAKATD JII00bIE XapaKTEPUCTUKH, KO-
TOPBIE Pa3pabOTUNK XOTe OB KOHTPOJMPOBATH B TTPOEKTE, BKIIIOYAST [0~
kazaresn nmpoekra. O6bennHenye GyHKIMOHATLHOCTEN TPOEKTA B BUJIE
GbYHKIMIA IPUTOAHOCTH [IA€T BO3MOXKHOCTD Pa3paboTUMKaM YCTAHOBUTD
TOYKH MPUHSITHS MOCIEAYIONNX PENIeHnH (9Ta MpoIieypa N3BeCTHA KaK
NOCIeOHUTI OMBEMCMBEHHbII MOMEH ) [T TIOBTOPHOM ITPOBEPKHU periie-
Huit. B mpezbiaytiieM mpumMepe pazpaboTUNKY [OJKHBI TEEPD TPUHSTH
pellerue, 9TO BasKHee: TPEXIACOBOI IIIKJ UM HAGOP TECTOB, KOTOPBIE
HYKHO IPOiiTH Ha MecTe. B GOJbIINHCTBE TTIPOEKTOB padpaboTUYNKK
IIPUHUMAIOT 9TO PElleHne HesIBHBIM 06pa3oM, He oOpaiiiast BHUMAHUSI
Ha TIOCTENEHHO PACTYIIlee BPEMsI IIUKJIA 1, TAKIM 00pa3oM, HUKOT/[A He
oTaBas npeanouTenus: Kouaukryomum meiasm. C yHkuusamu npu-
rOJIHOCTU OHU MOTYT YCTaHOBHTD [OPOTU BOKPYT TOYEK OXKMIAEMBIX
B Oy/IyIIeM pelieHuii.

CKOpOCTD 9BOJIIOIIOHNPOBAHIA 3aBUCUT OT BPEMEHH IUKJIA; KOPOTKUIL
IIUKJT IOy CKaeT OoJiee GBICTPOE HBOIOIMOHUPOBAHIE,

Xopolee IpoeKTUPOBaHNe, pa3BepPThIBaHNE U MPAKTUKU Pesin3a IIpo-
rpaMMHOTO o0eciiedeHusi MMeIOT OOJIbIToe 3HAYeHWe JIJIST YCIEIHOTO
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3BOJIIOIIMOHUPOBAHUST aPXUTEKTYPbI, YTO, B CBOIO O4Yepe/ib, JaeT HOBBIE
BO3MOSKHOCTH JIJIsI Pa3BUTHsI OU3HECa € TTOMOTIHIO Pa3pabOTKU Ha OCHOBE
TUIIOTE3bI.

NMpo6nembl 6u3Heca

W nakonelr, MbI TOTOBOPUM O HeHa/lIeKalllel CBI3aHHOCTH, OCHOBAHHOM
Ha 1pobsiemMax OGusHeca. B GOJIBIIMHCTBE CJIy4aeB MpeACcTaBUTE N OU3-
Heca — 9TO He THYCHBIE II€PCOHAKH, IIBITAIOMUECS OCJIOKHUTD KU3Hb
paspaboTunkam. Y HUX IIPOCTO €CTh TPHOPUTETHI, IPUBOJISIINE K HECO-
OTBETCTBYIONIMM PEICHUSIM C apXUTEKTYPHOW TOUKU 3PEeHUs], KOTOPbIE
HerpeTHaMEPEHHO OTPAaHIMYUBAIOT OyyTre BapuaHThl. MBI pacMOTPUM
HECKOJIBKO JIOBYIIIEK U aHTUIIATTEPHOB B 00J1acTi OM3Heca.

JloBylwiKka: aganTauus NnpoaykTa

[TponaBiel XOTAT UMETh BO3MOKHOCTHU TpojiaBaTh. Kapukarypoii na
IIPOJIABIIA SIBJISIETCS YEJI0BEK, MTPOIAIOIINI 0010 Tpebyemyto GyHKIHTO
710 TOTO, KaK OIPe/IeJUTh, COAEPKUT JIM MPOAYKT aTy (yHkiuio. Takum
006pa3oM, MPOIABIBI XOTIT OECKOHEYHO aalTHPOBATh MPOTrPaMMHOE
obecriedenne, 4TOObI ero mpoaath. OHAKO 9TH BO3MOKHOCTH 00EPHYTCSI
oTIpejiesIeHHBIMU 3aTpaTaMy ITPU UCIIOJIb30BAHUHT METO/Ia PeaInu3aliiu.

Vuuxanvnas coopka ons xaxcoozo sakazuuxa

B aTOM crieHapuu po1aBIbl 00EMAI0T YHUKAIbHbIE BEPCUU (DYHK-
IHiT 32 KOPOTKOE BPEMsI, BBIHY K/1as1 pa3paboTINKOB UCTIOJIH30BAThH
TaKue METO/IbI, KAK KOHTPOJIb BEPCHI 1 PAa3MeTKA JIJIs1 OTCJIEKUBAHUS
BepCHil.

THocmosinnvie nepexaiouenus GyuKuuil

B rnaBe 3 Mbl onncasnu nepeksiodaTesin GyHKIINH, KOTOPble HHOTIA
CTpaTernyecKu UCIOAb3YIOTCS JIJIsI CO3/IJaHUS TTIOCTOSIHHOW ajianTa-
1n. PazpaboTarKin MOTYT HCITOJIb30BATD TIEPEKTIOUATENb (hYHKITHI
JUISI CO3/IaHUS Pa3HbIX BEPCUIA T10]] Pa3JIMUHBIX KJIMEHTOB WJIN LIS
CO3/IaHUS «YCJIOBHO-0ECIIATHO» BEPCUHU TIPOYKTa, TO €CTh Oec-
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IJIATHOW BEPCUH, KOT/IA MTOJIb30BaTeISIM 32 UCII0JIb30BaHUe IIPEeMU-
yM-(hYHKITUH TPUETCS BHOCUTD TLIATY.

Adanmavus na ocnose npodyxma

HexoTopble IPOAYKTHI 321U TAK JIAJIEKO, YTO [T03BOJIAIOT BBIITOJ-
HUTH aIANITAIMIO Yepe3 M0oJb30BaTeIbcKuil nHTepdeiic. DyHKINN
B 9TOM CJIyyae sIBJSIOTCS IMOCTOSTHHBIMU YacTSIMU IPUJIOKEHUS
U TpeOYIOT TAaKOTO K€ BHUMAaHUS, KaK U BCe OCTaJIbHbIe (DYHKIUH
MPOJYKTA.

C TakuMu JOMOJHEHUSAME, KaK Iepekaiouenne HyHKIMI 1 aganTanms,
OpeMs TeCTUPOBAHUI 3HAYMTENbHO YBEJANYUBACTCH, OCKOJIbKY 9TOT
IPOAYKT COAEPKUT MHOTO [IePeCTaHOBOK BO3MOKHBIX IyTeit. Hapsiay co
CIIEHAPUSAME TECTUPOBAHUN, YUCJI0 (DYHKIUIT TIPUTOAHOCTH, HEOOXOIH-
MBIX Pa3pabOTUMKY /it €r0 PabOThI, MOKET YBEJIUUNUTHCS [JIST 3alUThI
BO3MOJKHBIX [IEPECTAHOBOK.

Apantanus Takke MPersiTCTBYeT Pa3BUTHIO, HO 9TO He JI0JKHO MPeTIsT-
CTBOBATh KOMITAHUSIM CO3/IaBaTh HACTPANBAEMOE TIPOTPAMMHOe obectre-
JeHne, a OJUKHO CIIOCOOCTBOBATH PEATTMCTUYHO OIEHUBATH CBSI3aHHBIE
C 9TUM 3aTpaThbl.

AHTMNATTEpPH: COCTaBJ/IEHUE OTYETOB

B 3aBUCHUMOCTHU OT Hpe[[MeTHOﬁ 06]IaCTI/I, 6OJIBH_H/IHCTBO HpI/IJIOQKeHI/Iﬁ
MMEIOT pasHble 06/1acTh puMeHeHns. Harmpumep, HeKOTOPBIM M0JIb30Ba-
TeJIAM Hy’KHa 3alliCh O 3aKa3e, B TO BPeMs Kak ApyrHe TpeOyIoT OTYETOB
st anasmaa. Opranusaie GOPIOTCsT 3a MPEIOCTaBIEHUE BCEX BO3MOKHbIX
nepcreKkTus (HaIPUMED, BBOJ 3aKa30B 1 €KEMECSUYHBIE OTUYETHI ), KOTOPbIE
TPeOYIOT IPEANPUSATHS, OCOOEHHO €CJIH BCe A0JKHO IIPOMCXOAUTD U3 OfI-
HOM ¥ TOW K€ MOHOJIUTHOI apXUTEKTYPbI 1/MJIU CTPYKTYPbI Oa3bl TAaHHBIX.
B s110xy cepBrC-0preHTHPOBAHHON aPXUTEKTYPhI ADXUTEKTOPDI IILITAINCH
HOJIePKATh Kak/1ylo OM3HeC-IIPoOIeMy ¢ HOMOMIBIO OHOTO ¥ TOTO Ke Ha-
6opa «IIOBTOPHO KCII0JIb3YEMbIX» cepBUCOB. OHU OOHAPYIKIIIU, YTO YeM
6oJiee OOIINM SIBJISIETCS CEPBUC, TeM 0O0JIbliIe Pa3paboTunKaM He0OXOAUMO
aanTHPOBATh €0 JIJIsI NCIOJIb30BAHMSL.
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[IpenocTaBiere OTIETHOCTY SIBJISIETCS XOPOIIMM IIPUMEPOM HealeKBaT-
HOU CBSI3aHHOCTH B MOHOJIUTHOH apxXuTeKType. Pa3zpaboTunku u ajiMu-
HUCTPATOPhl 0a3 AaHHBIX XOTAT UCIOJIb30BATh cXeMy Gasbl JAHHBIX JIJIsI
CHCTEMBbI 3aIIMCU U OTYETHOCTH, HO CTAJIKUBAIOTCS € IPOOIeMaMM, TaK KaK
MPOEKTUPOBAHMUE [IJIS TIOA/IEPSKKY TOTO U IPYTOTO He ONMTUMATBHO HU /IS
TOTO, HU JIJIs1 IPyTOro. PactpocTpaHeHHas JIOBYIIIKA, KOTOPYIO pa3paboT-
YUKW W TPOEKTUPOBIIUKN CUCTEMbI TIOJITOTOBKU OTYETOB CTOBOPUJINCH
CO3/1aTh B CJIOUCTOH apXUTEKTYPE, ILTIOCTPUPYET HATPSKEHHOCTD MEKTY
obsactsiMu. PazpaboTunKy cO3/1al0T CJIOUCTYIO apXUTEKTYPY, 4TOObBI pa3o-
pBaTh ciydaitHoe coeluHeHue, co3/laBasi CJIOW U30JISIIIUN U Pa3/ieeH s
obmacreit. OHAKO B CEPBUCAX TOATOTOBKU OTYETOB He HY;KHO PA3/IesIsATh
CJIOU JIJIST TIOJ/IEPSKKY X (DYHKITMOHUPOBAHUS — HY>KHBI TOJIBKO JIaHHBIE.
Kpome Toro, MapiipyTusaius 3arpaiiuBaeT JOTOJHUTETbHOE BPeEMST 3a-
NEePKKU 71T TIPOXOsKIeHns depe3 caon. [loaToMy MHOTHE OpraHu3aIun
C XOPOIIIeii CJIOMCTON apXUTEKTYPOIl TIO3BOJISIOT TIPOEKTUPOBIIMKAM CH-
CTEMbBI COCTABJIEHUS] OTYETOB HATIPSIMYIO TIPUCOEUHITH OTUETHI K CXEME
6a3bl TaHHBIX, YCTPAHSIST BO3MOKHOCTh BHOCUTD U3MEHEHWS B CXEMY, HE
paspyiast OTYeThbl. ITO XOPOIIUI IPUMEP KOH(MIMKTYIONIX 11eJIeil GusHe-
ca, paspyHaionmx paboTy pa3paboTYMKOB 1 YPE3BbIYANHO 3aTPYAHSIOIIX
9BOJIIOIMOHHBIE U3MeHeHns. HecMOTpPsT Ha TO, UTO HUKTO He CTaBUJI ITepPe]t
co60oii 3a1a4y c/ies1aTh TaK, 4TOObI CUCTEME OBLITO TSIKEIIO 9BOTOIHOHIPO-
BaTh, 9TO OBLII COBOKYITHBIN Pe3yJIbTaT IPUHSATHIX PEIIeHUIL.

MHorue apxXUTeKTypbl MUKPOCEPBUCOB PELINJIN 33/1a4y IIPe/I0CTaBICHNUS
OTYETOB, PA3/IE/INB XaPaKTEPUCTUKH, TIPU ITOM H30JISIIHSI CEPBUCOB CIIOCO0-
CTBOBAJIa Pa3/IeIEHNIO, & He KOHCOMIAIINU. APXUTEKTOPBI OOBIYHO CO3/AI0T
9T aPXUTEKTYPbI, UCTIOJIB3Y st TOTOK COOBITHIT UITH O4Yepe/b COOOTIEHUT 115t
3acesieHNst 00JIACTH «CHCTEMA COCTABJICHS OTYETOB» B Oa3e TAHHBIX, KasK/1ast
13 KOTOPBIX BCTPOEHA BHYTPU aPXUTEKTYPHOTO KBAHTA CEPBHICA C UCTIOTB30-
BaHHEM OKOHYATEJIbHOI'O COIVIACOBAHNS, a He XapaKTePUCTUKU TPAH3AKIUIL.
Habop cepBHCOB OTYETHOCTH TIPUCITYIITMBAETCS TAKAKE K TIOTOKY COOBITHIA,
3aceJisist ICHOPMAJIM30BaHHY 0 623y TaHHBIX OTYETOB, OMITUMHU3MPOBAHHYO
17 cocTaBJeHns 0TueToB. Vcmomb3oBanue OKOHYATETbHON COTITACOBAHHO-
CTH 0CBOOOK/IAaeT paspabOTYNKOB OT KOOPAMHAIINY, SIBJISIOMIEICS ¢ TOUKK
3PEHMST apXUTEKTYPBI (DOPMOIT CBSI3H, TIO3BOJISIS UCIIOJIB30BATh PA3HBIM
0JIb30BATEJISIM Pa3Hble AOCTPAKIIUH ITOTO MTPUTIOKEHUSI.
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Harmpumep, B apXuTeKType MUKpocepBrcoB Kommanuu PenultimateWidgets
HCIIOJIb30BAINCH 00JTACTH, Pas/ieJieHHble Ha OTPAHUYEHHbIE KOHTEKCTHI,
KasK/bIil U3 KOTOPBIX 00J1aj1asl JTaHHBIMU JIJIsI «CHCTEMBI COCTABJIEHUS
0TYeTOB» 3TON ObacTr. Pazpaborurku kommanun PenultimateWidgets
UCITOJIb30BAJIM OKOHYATENBHYTO COTJIACOBAHHOCTD U OUePe/b COOOIEH I
JUUIST 3ACEJIEHNST U CBSI3U,  TAK)Ke HAOOP CEPBUCOB OTYETHOCTH, OT/IETEHHDIX
oT 00JIaCTH CEPBUCOB, KaK MIOKa3aHo Ha puc. 7.3.

lMonb30oBaTenbekuii nHTEpdelic

KomnoHeHT KomnoHeHT KomnoHeHT

[TpoBepka 3aka3unka

\ CocTaBneHue oTyeTa
BBog KomnoHeHT KomnoHeHT I
S

KomnoHeHT KomnoHeHT
e

Puc. 7.3. PazgeneHune 06n1acti n CEpBMCOB OTHETHOCTM B KOMMaHWUM
PenultimateWidgets, cornacoBaHHbIX C MOMOLLbIO O4Yepean COOBLLEHNI

Kaxk Buano Ha puc. 7.3, korna Ul coobmraet 06 onepanuu Cosmars, Ipo-
yectb, O6HOBUTD, Ynaauth (CRUD — Create, Read, Update, Delete),
MUKPOCEPBUC 00JIACTU U CEPBUC OTYETHOCTH TIPUCIYIIUBAIOTCS K yBe-
JIOMJICHUSIM ¥ BBITTOJTHSIIOT COOTBETCTBYIOIIHE feiicTBHUsA. Takum 06pasom,
HabOP CEPBUCOB OTYETHOCTHU YIIPABJISET YBEAOMJIEHUEM O HApPYIICHUSIX,
He BJIMSISI HA cepBUC 00JacTy. YIajJeHue HeHajlesKallell CBI3aHHOCTH,
BHECEHHOW 00beIMHEHHBIMU 00JTACTSIMU M COCTaBJIEHUEM OTYETOB, JaeT
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BO3MOKHOCTb KayKJI0M KOMaH/e COCPEIOTOUNTHCS Ha CHenu(puiecKnx
U B TO JKe BpeMs O0Jiee TIPOCTHIX 3a/auax.

JloByLIKa: rOPU30HTbI NJIAHUPOBAHMUS

ITporteccnl cocTaBeH st OO/KeTa U ITAHKPOBAHMUS 4aCTO IPUBOJSAT K He-
06XOIMMOCTH JIeJIaTh TIPE/TIONOKEHUS U TPUHUMATH 3a0JIarOBPEMEHHbIE
peIeHus, CaysKalie OCHOBAHUEM JIJIsT ATUX Hpeanoaoxennit. OpHako
6osiee KPYIHBIM TOPU3OHT TIAHUPOBAHUS 6€3 BOSMOKHOCTH €T0 M0-
BTOPHOTO PACCMOTPEHNUST 03HAYAET, YTO PelieHust (MU MPEATTOT0KEHIS )
CZl€JIaHbl B YCJIOBUAX MUHHUMAJIbHOTO O6’beMa I/IH(l)OpMaHI/II/I. Ha »srarme
paHHETO TIAHUPOBAHUS Pa3pabOTUNKU TPATIT 3HAUUTETbHBIE YCUIIUST
Ha TaKue JIeUCTBUs, KaK UCCJIe[OBAHMS, YaCTO B (hOPME UYTEHUS] COOTBET-
CTBYIOIIUX MaTEPHAJIOB, YUTOOBI TIPOBEPUTH CETAHHBIE TPEANTONOKEHS.
Ha ocHoBaHUM CBOUX MCCJIEIOBAHMIT, KaKash MPAKTUKA HAMIYYIIAs UK
9TO SIBJISIETCS JIYUIIIAM B 9TOM KJIaCCe Ha MOMEHT ITPOBEIEH S HCCIe/[0Ba-
HYIs1, POPMUPYETCST YACTh OCHOBOMOJIATAIOTIIX TIPE/ITONOKEHUT, TTPEKIe
4eM pa3pabOTUYUKK MUIIYT JI06O0I KO/ WM BBIMYCKAIOT MPOrPAMMHOE
obecrieueHwe JIJist KOHEYHBIX MM0JIb30BaTeseil. BoJbioil o0beM ycuiuii,
KOTOPBIN TPATUTCST HA MPEANOIOKEHNS, TasKe eI OHM Yepe3 MOJTojia
OKa3bIBAIOTCSI ONMMMOOUHBIMU, TIPUBO/UT K CHJIBHON TIPUBSI3AHHOCTHU K HIM.
HeBOBBpaTHI)Ie 33TpaTbI1 OITMCBIBAIOT pelieHN A, IPUHATDIC I10/] BJIUAHUEM
HMOIMOHAIBHOI BOBJIeueHHOCTH. [Ipoiie roBopsi, 4eM 60JIbIlie KTO-TO
TPATHUT HA YTO-TO BPEMEHU WJIH YCUJIHIA, TEM TsKeJIee CTAHOBUTCS OT HUX
oTkazaThcsi. B caydyae mporpaMMHOro obecriedeHusi aTo MPOsIBISIETCS
B (hOpMe UppauuonaivHol npussi3annocmu Kk apmegpaxmam — aem 6oJibiie
BPEMEHH U YCUJIMIA BBl TPATHTE HA TVIAHUPOBAHUE WJIH HA JOKYMEHT, TeM
BeposiTHEE Bbl OyjieTe 3alUIIATh TO, YTO COMEPIKUTCS B COCTABIECHHOM
TJ1aHe WM JOKYMEHTe, Iaske Mepe/l JIUIOM [0Ka3aTeJbCTB TOTO, YTO OHU
HETOYHBIE UJIA YCTAPEBIITHE.

He cranoButech uppannoHaabHO MPUBS3AHHBIMU K CCJIaHHBIM
BaMu apredaKkTaM.

U https://ru.wikipedia.org/wiki/HeBosBparHbie_3aTpaThl
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OcreperaiiTech TPOJOJIKUTENBHBIX IUKJIOB TJIAHUPOBAHUS, KOTOPbIE
BBIHYSK/IAIOT Pa3paboOTYMKOB MPUHUMATh HeoOpaTUMble PEIleHrs U Ha-
XOIUTh CHOCOOBI BO3AEPKUBATHCS OT OKOHYATEIBHOTO perneHus. Pas-
peJistiite GOJIBIIYIO IIPOrpaMMy paboT Ha HeOOJIbIINE YaCTH, IPOBOIUTE
3abJ1aroBpeMeHHbIe TECThI TIPOEKTHO TOKYMEHTAIII HA PEAT3YEMOCTD
BHIGPAHHBIX BAPUAHTOB apXUTEKTYPbl U HH(PPACTPYKTYPbI PaspabOTKH.
ApPXUTEKTOPBI 0JIKHBI U30€raTh TEXHOJIOTHIT, KOTOPbIe TPeOYIOT 3HAYM-
TEJIbHBIX HauyaJIbHBIX HHBECTHUIIUI /10 TOTO, KaK porpaMMHoe obecriede-
Hue akTruyecku Oyaer paspabotaHo (Harmpumep, KPyIHbie KOHTPAKThI
110 JIMIIEH3USIM 1 0OCITY;KUBAHIIO ). APXUTEKTOPbI JOJIKHBI TIOATBEPIUTD
06PaTHYIO CBSI3b C KOHEYHBIM MOJIb30BATEIIEM, U TO, YTO OBLJIO BHITIOJTHEHO
TecTUpOBaHue (DAaKTUYECKOI IPUTOHOCTH PEJIAraeMON TEXHOIOT U JIJIsT
3aj1a4uu, KOTOPYIO OHU TIBITAIOTCS PEIINTD.



BHeapeHue 3BOJIIOLMOHHOMN
APXUTEKTYPbl

Ul HakoHEI[, MbI PACCMOTPUM Te IIIar, KOTOPble HeOOXOIUMBI JIJIsT pea-
JIU3AIUN UJIel TI0 9BOMIOIMOHUPYIoNel apxutekType. OHU BKIIOUAIOT
B cebst TEXHUYECKHE TTPOOJIEMBI U TPOOIEMBI TPEIMETHON 00IACTH, & TAKIKE
BJIMSIHME OPTaHMU3alMK U KOMaH/bl. Mbl TakKe MOPeKOMEH/IyeM, C Yero
HAaYMHATh U KaK [IPOJIaBaTh 3TU UJIEU.

OpraHu3aumoHHble haKTopbl

Bimsinue apXuTeKTyphl IPOrpaMMHOIO obecrederus: ob/1agaeT yauBu-
Te]IbHOﬁ meOTOﬁ 110 pa3/INYHbIM (baKTopaM, O6bI'-IHO HE CBA3aHHbIM
C IIPOrPaMMHbIM 00€ecIIedeHIEeM, BKJIIOYAs BIUSHIE KOMaH/Ibl, COCTaBJICHIE
OI0/IKEeTa 1 IPYroe.

KomaHnibl, 06pasylonuecst BOKpYT 06/1acTeil, a He TEXHUYECKUX BO3MOJK-
HOCTEH, UMETOT PSIJT IPEUMYTIECTB, KOT/IA IeJI0 KacaeTCsl 9BOJIOIMOHUPYIO-
meit apxuTekTypbl. OHU TPOSIBIISIIOT HEKOTOPbIE O0IINE XapaKTEPUCTUKL.

Kpocc-¢pyHKUMOHaNbHbIE KOMaHAbI

[IpeaMeTHO-1IEHTPUPOBAHHbIE KOMAH/Ibl CTPEMSTCSI CTaTh KPOCC-
QYHKYUOHAILHBIMU, Tl KaXKIas POJIb IPOEKTA OXBATHIBACTCS KEM-TO U3
npoekTa. Ilesbio npeiMeTHO-1IeHTPUPOBAHHBIX KOMaH/L SIBJISIETCS yCTpa-
HeHUe TPEeHWH, BO3HUKAIONIUX MpK paboTe. J[pyrumu ciioBamMu, KOMaHia
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HCIIOJIHSIET BCE POJIM, HEOOXOAUMBIE JIJISI TIPOEKTUPOBAHNSI, BHEIPEHUS
U pa3BepTbIBAHUS CBOETO CEPBUCA, BKJIIOYAS TPAAUIMOHHO Pa3jie/IbHble
poJiH, Takue Kak BbimosiHenne pabot. Ho aTu posin MOJKHBI MEHSITHCS,
4TOOBI TPUCTIOCAOTMBATH HOBYIO CTPYKTYPY, KOTOPAsi BBITTOJIHSIET CJIEY-
torue (hyHKITUN:

busnec-anarumuxa

JloszxHa KOOPAMHUPOBATD 11€JTM 3TOTO CepBUCA C OCTATBHBIMU CeP-
BHCAMM, BKJIIOYAst KOOPAMHAIMIO C IPYTUMHA KOMaH/[aMU.

Apxumexmypa

[TpoexTupoBanne apXUTEKTYPHI [IJIs1 MCKITIOYeHUs HaJIeKAIIei
CBSI3aHHOCTHU, KOTOPAST YCJIOKHSIET MHKPEMEHTHBIE M3MEHEeHMSI.
O6paruTe BHUMAHIeE, YTO [IJIsI 9TOTO He TPeOyeTcs: 9K30THIECKasT
apXHUTEKTYPa, TaKasi Kak apXUTEKTypa MUKPOCEPBUCOB. XOPOIIIO
CIIPOEKTHPOBAHHOE MOJYJIbHOE MOHOJUTHOE TIPUIIOKEHIE MOKET
MPOSIBJISITH TAKYIO K€ CIIOCOOHOCTh 0OecIieynBaTh MHKPEMEHT-
Hble U3MEHEHUsT (XOTs pa3pabOTUNKK JOJIKHBI IBHBIM 00pasom
IPOEKTUPOBATH MPUJIOKEHUSI JIJIST TIO/IEPIKKHI 9TOTO YPOBHS 13-
MEHEHUI ).

Tecmuposanue

TecTupoBaHus JOJKHBI CTaTh ITPUBBIYHBIMU [IJ1s 33/1a4, BO3HU-
KaloIIMX ¢ MHTerpalueil pasandHbiXx 06acTeil, TaKUX Kak cpeja
WHTeTpaliu, Co3/laHue U MoJIjIep:KKa KOHTPAKTOB U T. II.

Buwinonnenue pabom

Pasznesnenue Ha yacTu cepBuca U pa3BepThIBAHUE UX 110 OT/EJIb-
HOCTH (4acTOo MapasyiesIbHO € CYIIeCTBYIOIIUMU CEPBUCAMU U He-
IIPEPbIBHO Pa3BePThIBAEMbIMU CEPBUCAMU ) SABJISETCS JIJIs1 MHOTUX
OopraHu3ainuii ¢ TpaguuoHHbIMU [T-cTpyKTYypaMu y:kacHO TIpo-
61eMoit. PazgpaboTunKy MPUMHUTUBHBIX ADXUTEKTYP CTAPOil MIKOJTBI
yOesKIeHbI, YTO KOMIIOHEHTHASI U OTIEPAIIMOHHAST MO/YJIbHOCTD
ABJISICTCSA OJTHUM U TeM Ke, HO B peajlbHOM MUPe 9TO 4aCTO He Tak.
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ABtomaruzarnug 3aja4 DevOps, Takux Kak WHUIIUATN3AIUS Ma-
HIVMHBI ¥ Pa3BepThIBaHKe, UMEIOT pellaioliee 3HaueHue 711 ycrexa.

Jlannuvie

AnMunECTpaTOpPBl 623 JAHHBIX JOJIKHBI KMETh JIEJI0 ¢ HOBOIT Tpa-
HYJISIPHOCTBIO, TPAH3aKI[MEl M CUCTEMON PEruCTPALUN IIPOOJIEM.

OnHoli u3 1esteid Kpocc-hyHKITMOHATBHBIX KOMaH/I STBJISIETCST yCTpaHeHe
TPEHU, BO3HUKAIOITUX ITPY KOOPIMHAITM Y. B ciryyae TpauIinOHHbBIX pas-
PO3HEHHBIX KOMaH/I Pa3padOTYMKN YacTO JOJKHBI JOKHUIATHCS, KOTIa
aJIMUHUCTPATOP 0a3 TaHHBIX BHECET M3MEHEHUS, NN JKAATh TOTO, KTO
1I0CJIe 3aBePIIeHUs CBOeil paboThl 0CBOGOIUT pecypesl. Eciiu caenaTh Bee
POJTH JIOKAJIBHBIMH, 3TO ITO3BOJIUT YCTPAHUTD CIyIalilHOE BOBHUKHOBEHME
TPEHU ITPK KOOPAMHAIMU PAaOOThI Pa3PO3HEHHBIX KOMAH/I.

HecmoTps Ha TO 4TO OUEHD 3/[0POBO UMETD JIJIs1 UCIIOJIHEHUS BCeX poJieit
KBaTM(UIIMPOBAHHBIX MHKEHEPOB B KA/K/IOM ITPOEKTE, GOJIBITUHCTBO KOM-
HaHWii He CYUTAIOT 9TO yAa4HBIM BapraHTOM. O0JIaCTH KJIFOUYEBbIX HABBIKOB
BCer/la OrPaHUYEHbI BHEIITHUMHU CUJIAMHF, TAKUMU KakK TPeOOBaHMsI PhIHKA.
[ToaTomy MHOTHE KOMIIAHUY CTPEMSTCS CO3/1aTh Kpocc-(yHKIIMOHATbHbIE
KOMaH/Ibl, HO HE MOTYT cebe 9TOTrO MO3BOJIUTH U3-32 OTPAHUYEHHOCTH Pe-
cypcoB. B Takux ciydasx orpaHUuYeHHbIE PECYPChl MOTYT HCITOJIb30BAThCS
COBMECTHO HECKOJIbKUMHU TIpoekTaMu. Harpumep, BMECTO TOTO 4TOOBI
MMETb OJIHOTO NHIKeHepa 10 IKCILIyaTallui B KaK/I0M CePBUCE, NX MOKHO
nepemMeniaThb MesK/1y HECKOJIbKUMU Pa3TUIHbIMU KOMaH/[AMU.

[Tpu MomeMpoBaHUK APXUTEKTYPhI U KOMAHbI BOKPYT MPEIMETHOMN
obstacTu 001Ias eIMHNIIA U3MEHEHUN Terleph 00pabaThIBAeTCsT B OHON
KOMaH/Ile, 4TO CHIKAeT HCKYCCTBEHHOE TpeHwe. [IpeiMeTHO-IeHTPIPOBaH-
Hast apXUTEKTYPa MOKET BCE €Il[e UCTIOJIB30BaTh CIOUCTYIO apXUTEKTYPY
JUIS IPYTUX TIPEUMYTIECTB, TAKUX KaK pas/esienue obsizannocteil. Harmpu-
Mep, HCIOJIb30BAHUE OTIPEIETEHHOTO0 MUKPOCEPBUCA MOJKET 3aBUCETH OT
(bpeitMBOpPKa, KOTOPBIii Pean3yeT CIOUCTYIO APXUTEKTYPY, TO3BOJISIS KO-
MaH/ie JIETKO 3aMEHUTDb TOT WJIK MHOM TeXHUYeCKUH c10il. MUKpocepBUCHI
MHKATICYJTUPYIOT TEXHUYECKYIO apXUTEKTYPY BHYTPU 00JIACTU, U3MEHSIST
TPAJNIIMOHHYO B3aMMOCBSI3b.
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OBHAPY)XEHWUE HOBbIX PECYPCOB MYTEM ABTOMATU3ALIUU DEVOPS

OpHaxabl Hun KOHCYNbTMPOBas KOMMAHMIO, KOTOpas npeanarana yc-
NIV BHELHero pasmelleHunsl. B komnaHum paboTana AloXMHa KoMaHa
pa3paboTkn, BCE C XOPOLIO ornpeaeneHHbIMM MoaynsiMu. Y Hux 6bina
onepaTuBHas rpynna, Kotopasi ynpasnsisa BceM 06Cy>XnMBaHMEM, UHK-
UManusaumen, MOHUTOPUHIOM U APYrMMY 33fla4amMu obLlero HasHauve-
HUsi. MeHemkep 06bI4HO Noayyan xanobbl 0T pa3paboTymMKoB, KOTOpLIE
xoTenu 6bl yckopuTb 060pOT HEO6XOANMBIX PECYPCOB, TakMX Kak 6a3a
JaHHbIX 1 Be6-cepBepbl. YT06bI XOTb Kak-TO CHU3WUTb AaBfEHWE, OH CTa
Ha3Ha4aTb ONepaTMBHOIrO COTPYAHMKA OAMH AEHb B HEAESIO A5 KaXA0ro
npoekTa. B 3TOT AeHb pa3paboTumku 6binm CHACTANBbI, MOCKOSbKY MOT-
NN He foXnaaTtbcs pecypcos! YBbI, y MeHeaxepa He 6bino 4OCTaTOYHO
pecypcoB, YTobbl AenaTb 3TO perynspHo.

Wnu oH Tak cumTan. Mel 0BHapyxwunu, 4yto 6onblias YacTb pPy4YHON
paboThbl, BbIMNOJIHSEMON onepauusMu, 6blna CrIOXHON CryYaiHo: He-
NpaBUIbHO CKOHMUIypYPOBaHHbIE MALLIWHBI, XaoC 13 NPOM3BOANTENEN
1 6peHA0B M MHOTO ApYrvX NONpaBUMbIX HapyLUeHui. Mocne Toro Kak
Bce 6bIN0 Haanexawmm obpa3oM KaTalorM3vpoBaHo, Mbl MOMOIN
3TOM KOMMaHMU aBTOMATU3MPOBaTb MHMLMANIM3ALMIO HOBbIX MaLUWH,
ncronb3yst cuteMy Puppet (https://puppet.com/). Mocne aToi paboThbl
onepaTuBHas rpynna uMena AoCTaTo4yHO COTPYAHMKOB, YTO6bI MOCTO-
SIHHO BHeAPATb MHXeHepa No 3KCnyaTaummn B KaXKabli NPOEKT U BCe
eLLe MMEeTb AOCTaTOYHO toAel ANst ynpaBneHWst aBTOMaTU3MPOBAHHOW
NHDPACTPYKTYPOWA.

MM He NpULWNOCh HaHMMaTb HOBbLIX MHXXEHEPOB, a TaKXKe MEHSTb POJIN.
BMeCTO 3TOro oOHM BOCMOJ1b30BasIMCb COBPEMEHHON NMPaKTUKOMN NMPOEKTYU-
poBaHWUS AN18 aBTOMaTu3aumm BCEro TOro, YeM He AO/MKEH 3aHNMaTbCS
yenoBeK, 0cBO60AMB COTPYAHMKOB NS NIyULIEro NPUMEHEHUS YCUNUIA
B pa3paboTke.

OpraHu3soBaHHble 6M3HEeC-BO3MOXXHOCTH

Opranusaiist KOMaH/ B SIBHOM BH/I€ BOKPYT TIPEJAMETHbBIX 0bJacTeil
03HAYaeT UX OPraHu3aIKi0 BOKPYT GU3HEC-BO3MOKHOCTENH. MHOTHE
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OpraHusaliuy HaJleloTCsl Ha TO, YTO UX TeXHUYEeCKas apXUTeKTypa B CO-
CTOSTHUY TIPEJCTABJISATh COOCTBEHHbBIE CIOKHBIE aOCTPAKIINH, c1ab0
CBsI3aHHBIE C XaPaKTEPUCTUKAMU MPEAMETHOI 00JaCTH, TIOTOMY YTO
pa3paboTYMKU TPAAUIIMOHHO TOAYEPKUBAIIH, YTO YHCTO TEXHUYECKAs
apxuTeKkTypa 00buHO pasiesnena GyHkiunonansbio. Hampumep, cio-
HCTast apXUTEKTypa MpeaHasHaYeHa sl YIIPOIeHusT 0OMeHa CIOSIMU
TEXHUYECKOI apXUTEKTYPBbI, a He JIJIs YIIPOIeH s paboThl Hajl 00bEKTOM
obmracTy, TaKMM Kak Customer. BoJibias 4acTh 9TOTO aKIleHTUPOBAHUS
MOSIBUJIACH T10J1 BO3/leiicTBUeM BHelHUX (gakropoB. Hampumep, MHO-
rue TUIIbI apXUTEKTYPbI IPOIIJIOr0 JeCATUIeTHS 110 TPUYMHE BBICOKUX
3aTpar JleJIaJd aKI[eHT Ha MaKCUMaJbHO BO3MOKHOM COBMECTHOM HC-
I10JIb30BaHUU PECYPCOB.

ApPXHUTEKTOPBI IIOCTEIIEHHO N30aBuaK ceOst OT KOMMEPUECKMX OrpaHu-
YEHUIl ¢ IIOMOIIBIO0 BKJIIOYEHUSA OTKPBITOIO AOCTYIA KO BCeM 00beKTaM
GOJIBIIMHCTBA OPraHU3auil. ADXUTEKTypa ¢ OOIIUMHU PECypcaMu UMeeT
CBOICTBEHHBIE TOJIBKO €l IIPOGIEMBI, CBA3aHHbIE ¢ MHTEPMENCOM MEKITY
yactamu. Terneps, Koria pa3zpaboTYNKN UIMEIOT BO3BMOKHOCTD CO3/1aTh CIie-
[MAJIM3UPOBAHHBIE CPe/Ibl ¥ (DYHKIIUK, MM CTAJIO JIErde [IEPEHECTH aKIeHT
C TEXHUYECKOW apXUTEKTYPbl U B GOJIbIIEH CTENeHN CKOHIIEHTPUPOBATD
BHUMaHUE Ha MIPEeIMETHO-IEHTPUPOBAHHON apXUTEKType [JIs JIy4dIIero
coryiacoBanus o01ero 6J10ka u3MeHeHKs B OOJIBIINHCTBE IPOEKTOB IIPO-
rPaMMHOTO 00€eCTIeYeH sl

OpranusyiiTe KOMaH/Ibl BOKPYT OM3HEC-BO3MOKHOCTEN, a He (DYHKIHO-
HaJIbHBIX 00A3aHHOCTEI.

MpoayKT Ba)KHee, YeM MpoeKT

OHUM U3 MEXaHU3MOB, UCTIOJIb3YEMbIX MHOTUMU KOMITAHUSIMY JIJIST C/IBU-
ra CBOMX KOMaH]I, IBJISIETCS MOJAEJIMPOBaHe X paboThl B HAIIpaBJIEHUN
npodyxmos, a He npoexmos. IIPoeKThl TPOTPAMMHOTO 00eCTIeYeHUsT BO
MHOTHX OPraHU3aI[USAX UMEIOT 00IINi pabounii II0TOK. 3aj1aya MocTaBjIeHa,
KOMaH/[a TI0 pa3paboTke chopMUpOBaHa, OHU PadOTAIOT Hajl PelieHueM
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3ajlaur 10 «3aBEPIIEHUs> U BCSAKWIT pa3 mepegatoT mporpaMmMHoe obec-
reveHve JIJIst MOCTIEAYIONEro 00CaYKUBAHIS HA BECh OCTABIIHUIICS CPOK
caysk0Obl. 3aTeM KOMaH/a TIPOEKTa MPUCTYIIAET K PEMIEHUIO CJIeLYIOTNIei
3a/1a4u.

ITO BBI3BIBAET MHOKECTBO 00X mpobaeM. Bo-nepsbix, n3-3a TOro, 4to
KOMaH/Ia Iepennia K APYruM npobieMaM, OTIaAKoOR n ApyruMu paboram
110 00CIYKMBAaHUIO 9aCTO CJIOKHO YIPABISATh. BO-BTOPBIX, MOCKOIbKY
pa3pabOTYNKK M30JMPOBAHBI OT HKCILIYaTAIlMOHHBIX ACIIEKTOB CBOETO
KOJla, OHU MeHblIle 3a00TATCI 0 TaKUX Belax, Kak KadecTBo. B obiieM,
yeM OOJIbIIE CI0EB MEXKLY PaspabOTYMKOM U €r0 MCIIOJHIEMBIM KOIOM,
TeM MEHBIIIE y HETO CBA3M C 9TUM KOoAoM. VIHOIIa IIPUBOAUT K MOAXOLY
<«OHN HpOTI/IB Hac» MG)K[[y 3KCHJIyaTaHI/IOHHbIMI/I «aHKJaBaMmn», 4TO He-
YAMBUTENBHO, TAaK KaK MHOTHE OpraHM3aluK MOOYKAAIOT COTPYAHUKOB
CyIIECTBOBATH B KOH(JIMKTE.

Ecau mogymats o mporpaMMHOM obecriedeHnn Kak 0 npodykme, 3TO
M3MEHUT TOYKY 3PEHUsI KOMIIAHWUU B TpeX HampasieHusx. [lepsoe: mpo-
IYKTBI JKUBYT BEYHO, B OTJIMYNE OT BPEMEHU BBITTOJHEHUS TTPOEKTOB.
Kpocc-dyHKimonaabHbie KOMaH bl (4aCTO OCHOBaHHBIE HA 0OPaTHOM
3axone KonBest) acconmupyiorcst ¢ ux mpomaykimeit. Bropoe: y xaxmoro
IIPO/LYKTA €CThb BJIajiesiel], KOTOPBIM OKa3bIBaeT IMOJJIEPKKY €ro NCIOJIb-
30BaHUSI BHYTPU 9KOCUCTEMBI M YIIPABJISIET YCTaHABJIUBAEMBIMU JIJISTI HETO
TpeboBaHusiMU. TpeThbe: IOCKOJIbKY KOMaH/[a Kpocc-(hyHKIIMOHAIbHAS, OHA
HCIIOJTHSIET BCE POJIU, HEOOXOMMBIE TIPOAYKTY (POJIb OGU3HEC-aHATNTHKA,
pa3paboTUNKa, CIIENUATNCTA [0 KOHTPOJTIO KA9eCTBa, aIMUHUCTPaTopa 6a3
JAHHBIX, CIIEIIMAINCTA TI0O KOHTPOJIIO OTIepaIuii U T. 11.).

Hacrosimast 1eib cMeIeHusi ¢ npoekma Ha npooyKkm CBs3aHa ¢ 0JIT0-
BPEMEHHBIM 00513aTeIbCTBOM KOMITAHUH TIepejl MPoaBiioM. KomaH/br
npozykTa 6epyT Ha cebst OTBETCTBEHHOCTD 3a JI0JTOBPEMEHHOE KAueCTBO
CBOUX TIPOJAYKTOB. B cBOIO 0ouepesb, pazpaboTunku GepyT Ha ceOst OT-
BETCTBEHHOCTD 3a Ka4eCTBO IOKa3aTeJeld 1 YAEJIAIOT 6OJII)HI€ BHUMaHUA
nedexkTam. JTa TOUKA 3peHUS TaKKe TTOMOTaeT KoMaHze cchOpMIPOBaThH
IIPe/ICTaBJIEHNE O JI0JITOCPOYHON TTEPCIIEKTUBE.
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KOMAH[bl AMAZON «HA ABE NUL|Lbl»

KomnaHusi Amazon ctana 3HamMeHuTa 6narofaps CBoeMy nNoaxoay K Ko-
MaHAaM MpoAyKTa, KOTOPbI OHW Ha3Banu komaHOb! Ha d8e nuuubl. VX
noaxo4 COCTOMT B TOM, YTO HM OAHA KOMaHAa He Ao/mkHa 6biTb 6onblue
KOMaH/ibl, KOTOPOM MOXXHO CKOPMUTb ABE KPYMHble NuuLbl. MoTuBaums
TaKOro paszeneHus B bonbLueli cteneHn obycnosneHa obLleHreM, a He
pa3MepoM KOMaHZbl, MOTOMY YTO YeM 6osibLie KOMaHAa, TeM C 60bLLNM
YMCNIOM NloAEN AOMKEH 06LATbCS KaXablid y4acTHMK. Kaxzaas KoMaH-
[a SIBNSETCS KpOCC-(hyHKLMOHANBHOW, ¥ OHM TaKXe NMpUAEP)KM1BAOTCS!
NPUHLUMMA «Tbl 3TO MOCTPOWSI, Tbl HA 3TOM paboTaellb», TO eCTb KaXkaas
KOMaHAa MOJTHOCTBIO BNafeeT CEPBMCOM, BKIOYAs ero rnpakTuyeckyto
peanusaumio.

Vwmest Hebobiime Kpocc-hyHKIIMOHATbHbIE KOMAH/IbI, MOKHO HUCIIOJIb-
30BaTh MPEUMYTIECTBA YeIoBeueckoi mpupoabl. Kommanus Amazon c ee
O/IXO/IOM «KOMaH/1a Ha J[BE ITHUIIIbI» CKOMIMPOBAJIA OBeIeHIEe HEOOBINX
TPy MPUMATOB. B G0/IBITHHCTBE CIOPTUBHBIX KOMaH T 0K0JI0 10 UTPOKOB.
AHTpomnosorun yoexIeHbl, 4TO 10BepOaTbHbIE OTPSIbI OXOTHUKOB ObLIN
pUOIM3UTETBHO TaKoil ke uncaernocT. Co3anne KOMaH/[ ¢ BBICOKOM
CTeTeHbI0 OTBETCTBEHHOCTH YCUJINBAET ITPUPOKIECHHOE COIMAIbHOE TI0-
BeJ/leHIe, [leflasi YIaCTHUKOB Oosiee OTBETCTBEHHBIMU. [Ipeamomoxim,
4TO pa3paboTYUK B TPAAUIIMOHHOM CTPYKTYPE IIPOEKTA HATIUCAJ IBA TO/Ia
Ha3aJl KaKoW-TO KO/, KOTOPBII aBapuitHO 3aBEPIINJICS MOCPEAN HOUH,
yeM BBIHY/IUJI KOTO-TO U3 9KCIIYaTAllMOHHOTO OT/esIa CpearunpoBaTh
Ha MOCTYNIMBIINN HOYBIO CUTHAJ U YCTPAaHUTh aBapuio. Ha cienyroiee
YTPO Halll HEBHUMATEIbHBIN Pa3pabOTUNK MOKET JlasKe He OCO3HAThH, YTO
ryGOKOIN HOUBIO CJIy4YaifHO BBI3BAJ MAHUKY. B Kpocc-hyHKIIMOHATBHOIM
KOMaH/Ie, eCJIi Pa3zpaboOTUNK HATIHCAI KO/, KOTOPbIi BAPYT ObLIT aBapHITHO
3aBepIIeH, 1 KTO-TO U3 €ro KOMaH/IbI I0JIKEH ObLI CpearnpoBaTth Ha 9To,
TO Ha CJIEYIONIee YTPO HAII 3JI0TIOYIHBIN Pa3pabOTUHK OJKEH ObLIT OB
[IOCMOTPETDb Ha TPYCTHBIE, YCTaBIINeE I71a3a y4aCTHUKOB KOMaH/[bl, KOTOPBIX
9TO CJIyYaitHO KOCHYJIOCH. DTO JOJIKHO OBLIO BBI3BATD Y HAIIETO PACCESTH-
HOTO pa3paboTynKa JKeJaHue CTaTh JyYIIle.
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Coznmanue kpocc-hyHKIMOHATBHBIX KOMAH/I IIPeI0TBPAIaeT MOMCK BUHO-
BaTBIX CPE/IU MO/IPA3/IeJICHIH 1 CO3/1aeT B KOMAH/Ie YyBCTBO IPUYACTHOCTH,
HOOIIPsISt YYACTHUKOB pabOTATh JIyYIIle.

Pa6oTta ¢ BHELWHMM U3MEeHeHueM

MpbI CTOPOHHUKY CO3/IaHIST KOMTIOHEHTOB C HU3KUM YPOBHEM CBSI3aHHOCTH
C TOYKH 3PEHUS TEXHUYECKOW apXUTEKTYPBI, CTPYKTYPbl KOMAH/IbI 1 T. T1.
ITO TIO3BOJISIET 0OECTIEYNTH MAKCUMAJIbHbBIE BO3MOKHOCTHU 9BOJTIOIMOHMN -
poBaTh B peasbHOM Mupe. [Ipu 5TOM KOMITOHEHTHI TOKHBI B3aNMO/I€e1i-
CTBOBATh MEKIY COOOM /IJIsi COBMECTHOTO MCITOJIb30BAHUST HHGMOPMAIIN
u petienust mpobsiem B cBoeit obmactu. Kak Mbr Moriiu ObI CO3/1aTh KOM-
HOHEHTBI, KOTOPbIE CTOCOOHBI CBOOOIHO HBOJIIOIMOHUPOBATD, TIPH 3TOM
yOeUThCST B TOM, UTO MBI CMOKEM COXPAHSITh IIEJIOCTHOCTD HAIINX TOUEK
WHTerpaIun?

Jlst 10601 06s1acTy Halllel apXUTEKTYPBI, HYKIAMOIIENcst B 3alUTE OT
110604HBIX 9P HEKTOB HBOJIIOIMOHNPOBAHS, MbI CO3/1aeM (DYHKI[UH TIPHU-
rogroctu. OObIYHAS TIPAKTUKA B ADXUTEKTYPaX MUKPOCEPBUCOB COCTOUT
B IPYMEHEHNH KOHTPAKTOB, OPHEHTHPOBAHHBIX Ha roTpebuTes (https://
martinfowler.com/articles/consumerDrivenContracts.html), KOTOpbIE TIPECTABIIS-
10T c060iT aTOMapHbIe (QYHKIMH TPUTOLHOCTHA APXUTEKTYPbI HHTErPAIUN
npusioxkeHuit. Pacemorpum npuBezieHHY0 Ha puc. 8.1 uiocTpauio.

Ha puc. 8.1 xomanma nocmaswuxa noctasisier wHbopMaimo (0OBIIHO
JIaHHbIEe B yIPOIIeHHOM (dopmare) Kaxaomy norpedurenio, CT u C2.
B opueHTHPOBaHHBIX Ha OTPEOUTEISE KOHTPAKTAX IIOTpebuTeIn nHMOP-
MaIuu coOMparoT HabOp TECTOB, COAEPIKAIINX TO, YTO HEOOXOAUMO OT
MOCTABIIMKA, U TEPEAAIOT UX MOCTABIIUKY, KOTOPbIiT 00€IIaeT ITOCTOSTHHO
HPOBOAUTH UX. IIOCKOJIBKY 9TH TeCThI cogepsKaT nHMOpPMAIIo, HeoOX0-
JVIMYIO TIOTPEOUTEITIO, TIOCTABIIMK MOKET IIOCTEIEeHHO Pa3BUBAThH CBOIO
CHCTEMY TaK, YTOOBI He MCIIOPTUTD 3TH (DYHKIMH TIPUTOHOCTH. B criena-
pun, IpecTaBAeHHOM Ha puc. 8.1, nocmasuux BbINIONHSIET TECTHI OT JINIIA
BCEX Tpex moTpeduTeiell B IONOJTHEHE K COOCTBEHHOMY HabOPY TECTOB.
[Ipumenenue GyHKIMI TPUTOHOCTH, TAKUX KaK 3TH, HeO(UIIUATBHO
HA3bIBAIOT CeMbl0 UHNCEHEPHO-MmexHuuecKoll besonacnocmu (engineering
safety net). Bezenue nmporokosia coracoBaHusI MHTEIPAIlUN JOJIKHO BbI-
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TIOJTHSITBCST BDYUYHYIO, KOT/IA JIETYe CO3/aTh (DYHKIHN TIPUTOHOCTH, 4TOObI
YIIPABJISATH 9TON PYTUHHON pabOTOM.

Puc. 8.1. KOHTpaKThbl, OpUEHTUPOBAHHBIE HA MOTPEBUTENS, UCMIONbL3YIOT TECTbI
[N151 3aK/TII0UEHMSI KOHTPAKTOB MEX/Y MOCTaBLUMKOM U NOTpebuTenem

O/HO HesIBHOE ITPE/III0JIOKEHIE, KOTOPOEe BKJIIOUEHO B aCIIeKT UHKPEMEHT-
HOTO U3MEHEHUS 9BOTIOIIMOHUPYIOTIEN apXUTEKTYPBI, — 3TO OTIPeIesIeH-
HBIIl YPOBEHD MHKEHEPHON 3pesiocTr cpein paspaboruankos. Hampumep,
€CJTi KOMaH/[a UCII0JIb3Y€eT OPUEHTHPOBAHHbIE HA TOTPEOUTESI KOHTPAKTBI,
HO TIPU 9TOM MOTYT TOTIA/IaThCs UCTTOPYEHHbBIE COOPKU 32 HECKOJIBKO JHEN
TOZIPSI/T, TO KOMAH/[bl HE MOTYT OBITh YBEPEHBI, YTO UX TOUKU MHTETPAIIUN
elnle sieiictByIOT. Vcrosib3oBanue rnpoiieyp IpoeKTUPOBaHUS C OXPaHHbBI-
MU TIPOTIElyPaMH € TTOMOIIBIO (DYHKIIUI TPUTOAHOCTHU BBIIBJISET MacCy
IPOCYETOB OT PazpabOTIMKOB, HO TPEOYET OTPEIEIEHHOTO YPOBHS 3PeJIO-
CTH JIJ151 yCIIEIITHOTO BBITIOJHEHNUS.

Cesizun Mexxay y4aCTHUKaMun KOMaHAbl

MHorue KOMIAHUU CJIyd4ailHO OOHAPYKUIU, YTO KPYITHBIE KOMaH/IbI
pa3paboOTUYNKOB He MOTYT Kak cJeiyeT paborars, 1 5. Puuapx Xakman
(J. Richard Hackman), 3HaMeHUTBIN 9KCIIEPT 110 JUHAMUKE KOMAHI,
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PEIOKIIT 00bsICHEHME, [ToUeMy 9TO Ipoucxoaut. OKasbiBaeTcs, yTo
9 PEeKTUBHOCTD PabOTHI KOMaH/IbI 3aBUCUT He OT YKCJIa JIOJIEi, a OT KO-
JIMYecTBa CBsA3el, KOTOpble OHU IOJIKHBI IO Iep;kuBath. [lJist onpenee-
HUSI TOTO, CKOJIBKO CBSI3€H CYIIEeCTBYET MEK/LY JIIOJIbMU, OH UCIIOIH30BaJ
ypaBHenue 8.1.

YpaBHeHue 8.1. Yncno cesa3eil Mexay NoabMm

n(n—-1)
2

B ypaBrenuu 8.1 o Mepe pocTa yrcia o/eii ObICTPO PacTeT YUCJIO CBSI-
3el, KaK IToKa3aHo Ha puc. 8.2.
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Puc. 8.2. Mo Mepe pocTa u1cna nofen bbiICTPo pacTeT YNCIO CBS3eN

Ha puc. 8.2 BuaHO, 4TO KOT/Ia YUCJIO 4IEeHOB KOMaHbI ocTuraet 20, oHn
JIOJKHBL yIpaBssaTh 190 ¢cBI39MM; KOT/Ia JKe YMCJIO YJIeHOB KOMaH/[bl
nocruraer 50 deoBek, 4ncio cesaseil gocruraer 1225. Takum o6pasom,
MOTHUBAIMS K CO3/[aHUI0 HEOOIbIINX KOMaH/ CBdA3aHa C sKeJaHueM CO-
KPaTUTh JIMHUK CBsA3U. V1 911 HeGoJIbIne KOMaH/IbI OJIKHBL OBITh KPOCC-
(byHKITMOHATLHBIMU JIJIST yCTPAHEHUST UCKYCCTBEHHOTO TPEHUSI B PE3YJIb-
TaTe KOOPAMHAIMN PaOOThI OTAEIbHBIX TOAPa3IeIeHUI.

Kaxxmas komaH/ia He I0JIKHA 3HATD, 4TO JIEJIAl0T OCTAJIbHBIE KOMAH/IBI,
€CJIM TOJIbKO MeK/ly HUMM He CYIIeCTBYIOT TOUukU nHTerpanuu. Ho naxe
TOT/Ia HEOOXOAUMO UCTIOJIB30BaTh (DYHKIIMU TIPUTOAHOCTH JIJISI TAPAHTHN
[IEJIOCTHOCTH TOYEK MHTETPAIUH.
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CrpemMutech K HEOOIBIIOMY YMCIY CBA3EH MEKIY KOMaHAAMU pas-
pabOTYUKOB.

XapaKTepuCTUKU CBA3el Mexay KOMaHAaMuU

To, kak HUPMBI OPraHU3YIOT COOCTBEHHBIE CTPYKTYPHI U YIIPABJISIOT UM,
3HAUMUTEJLHO BJUSIET HA TO, KaK CO3/IaeTCsl IIPOrpaMMHOe obectieueH e
1 paspabaTbiBaeTCsl apXUTEKTypa. B aTOM pas/iesie Mbl pacCMOTPUM pas3iind-
HbI€ OpraHn3allMOHHbIE U KOMaH/IHbI€ aCIIEKTbI, KOTOPbIE O6JI€F‘I&IOT NJINn
3aTPYIHSIOT Pa3pabOTKy 9BOJIIOIMOHNPYIOIIEH apXUTEKTYPhI. BOIbIINH-
CTBO pa3pabOTYMKOB aPXUTEKTYP He 3a[yMBIBAIOTCS O TOM, KaK CTPYKTYpa
KOMaH/Ibl BJIUAET Ha XaPaKTEPUCTUKU CBA3aAHHOCTH aPXUTEKTYPbI, OTHAKO
OHA Ha 3TU XapaKTEPUCTUKU OKA3bIBAET OTPOMHOE BJIUSTHUE.

Kynbtypa

Kyabrypa (cymr.): ugen, TpUBBIYKH U COTIMATBHOE TOBE/IeHNEe
OIpe/IeJIEHHBIX JII0/IEN UTH 00TIeCTBa.

— Oxcghopdckuii cnosapo

ApXUTEKTOPBI IOJKHBI 00pAIaTh BHUMAHUE HA TO, KAK WH;KEHEPHI CTPOSIT
CBOIO CHCTEMY U CJIeJIST 32 OBe/leHreM opranusanui. /lefictsus u mpo-
I[eCChI TPUHSATHS PENeHU T pa3paboTINKOB aPXUTEKTYPBI, HCTIOJIb3y€EMbIe
JIUIsT BBIOGOpA MHCTPYMEHTA ¥ CO3/IaHISI TIPOEKTOB, MOTYT OKa3bIBaTh OOJIb-
1110€ BO3/IEMICTBUE HA TO, HACKOJBKO XOPOIIIO TPOTpaMMHOe odecriedeHme
BBIHOCUT 3BOJIIOIIMOHIPOBaHME. DPheKTUBHBIE Pa3padOTUNKK apXUTEK-
Typbl OepyT Ha cebs Beyliue POJIH, CO3/[aBasi TEXHMIECKYIO KyJIBTYPY
U IPOEKTUPYSI JIJIsT Pa3pabOTYMKOB ITPOTPAMMHOTO 0OeCTIedeHUsT METO/IbI
cozmanust cucteM. OHU ydyaT U TOOIIPSIIOT WHKEHEPOB MPUOOpETaTh Ha-
BBIKH, HEOOXOAUMBIE JIJISI TOCTPOEHUST HBOJTIOIIMOHHON apXUTEKTY PHhL.

ApPXUTEKTOP MOJKET IOINBITATbCS TOHATH KYJIbTYPY ITPOEKTUPOBAHUS
KOMAaH/BL, 3alaBas €€ yYaCTHUKAM TaKNe BOIIPOCHL:
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Q Bce st B KOMaH 1€ 3HAIOT, YTO TaKOe (DYHKITUN IPUTOHOCTH, U YUNUTDI-
BAIOT JIM OHU BJIMSIHIE HOBOTO MHCTPYMEHTA UJTH MTPOLYKTa HA CIIOCO0-
HOCTH Pa3BUBATh HOBBIE (DYHKIIMH MTPUTOTHOCTH ?

QO Omnpenensor g KOMaH/bl, HACKOJBKO XOPOIIIO UX CUCTEMa COOTBET-
CTBYET OTIpeieIeHHBIM (DYHKITUSAM TTPUTOTHOCTH ?

QO Ilonumarior u WHIKEHEPDI, YTO TaKO€ CIEIJIEHNE U CBSI3aHHOCTD?

O OO6cyskmaioT i OHU, TTOAXOAST JIK JAPYT APYTY KOHIEMIMHA 06JacTH
U TeXHUYeCKHue IPUHIIAITIBI?

@) HpI/IHI/IMaJII/I JIN KOMaH/Ibl pelieHunsa, KOTOpbIe ObLIM OCHOBAaHbI HE Ha
TOM, KaKyIl0 TEXHOJIOTUIO OHU XOTAT U3Yy4YUTh, a Ha TOM, €CTb JIX BO3-
MOKHOCTH BHOCUTH U3MEHEHMS ?

O Kak xomaH/bl pearupyioT Ha u3MeHeHus B OusHec-cpeze? Bopiorest
JI OHU 32 BHeceHUe HeGOJbIINX U3MEHEHU T MM OHU TPATST CJIUII-
KOM MHOTO BPeMeHU Ha HeOoIblre Ou3Hec-usMeHeH st ?

PerysimpoBaHue OBe/ICHUST B KOMaH/Ie 4acTO BKJIIOYAeT B ce0s1 peryimpo-
BaHwMe Tporiecca paboThl B KOMaH/IE, MOCKOJIbKY JIIOU PEearupyioT Ha To,
YTO WX ITONPOCUJIN C/IEJIATb.

Pacckasku, Kak Thl OLIEHMBAEIIh MEHS, U 51 CKaKy, Kak s Oy1y
cebs BeCTH.

— M-p dnusixy lonopamm (Eliyahu M. Goldratt)
(cundpom cmoea cena)

Ecii koMaHIa He UMeeT PUBBIYKKM BHOCUTH U3MEHEHMsI, aDXUTEKTOP
MOJKET BBECTH MPUHIIUIIBI, KOTOPbIE CAENAIOT 3TO IipruoputeToM. Harpu-
Mep, KOT/[a KOMaH/la pacCMaTpUBaEeT HOBYIO OubImoTeKy uin (hpeiiMBOpK,
pa3paboTUNK apXUTEKTYPhI MOKET MOMPOCUTH KOMaH/Ly SIBHBIM 06Pa3soM
OIIEHUTH C TIOMOII[BIO KOPOTKOTO 9KCIIEPUMEHTA, KAK MHOTO JIOTIOJTHUTEb-
HOI cBsi3aHHOCTH 100aBUT HOBast Oubnoreka nin ppeiimBopk. CmoryTt
JIM MHKeHepbl 6e3 Tpy/la HalmcaTh 1 MPOTECTUPOBATH KO/ BHE JaHHON
6ubmoTeKN WK hpeiMBOpPKa, a TakKe ToTpedyeT i HoBast GubIMoTeKa
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nn GpeiMBOPK IOTIOTHUTETHHOTO BpEMEHHU BBITIOJTHEHU S, KOTOPOE MOKET
MIPUBECTH K 3aMEIJIEHIIO TINKJIa Pa3padoTKu?

JlomoIHUTEIbHO K BBIOOPY HOBBIX OMOIMOTEK 1K GPeiMBOPKOB 0030D
KO/Ia [TO3BOJIUT PACCMOTPETh, HACKOJIBKO XOPOIIO TOJIBKO YTO U3MEHEH-
HBII KO/ TI0/IeP;KUBAET HOBbIEe M3MeHeHust. ECThb Jin B cucremMe Kakoe-To
JIPYTOEe MECTO, B KOTOPOM MOJKET HEOKHMIAHHO UCIIOJIb30BAThCS BHEIII-
HAA TOUKa MHTErpanuu, U UBMEHHUTCA JIKM 3aTeM 9Ta TOUKa MHTErpaluu,
CKOJIBKO TIPU 9TOM MeCT IpuaeTcs oOHoBuTh? KoHeuno ke, pazpabot-
YUKU JOJIKHDBI Ha6JIIO[[aTI) 3a YpEe3MEPHDbIM TEXHUYECKUM YCJTIOKHEHUEM
CUCTEMBI, IIPEKIEBPEMEHHBIM J00aBIeHIEeM JOMOJIHUTEIbHON CI0AKHO-
ety uan aberpakuuii s usMenenns. Knura Peghakmopunz' conepxur
TaKOoe MOSICHEHHE:

TPU NOMBITKU — U Bbl YXXE BbINMOJIHAETE PEGAKTOPUHI

[IepBblii pas, Kor/ia BbI UTO-TO JieJlaeTe, BBl ITPOCTO 3TO JiesiaeTe. Bo BTO-
POii pa3 BBI /leJIaeTe 4TO-TO MOXOsKee U IOHUMAETE, YTO HTO IyOJIMPOBa-
HUe, HO BCe PaBHO Jieiaete 3To. B Tpetnii pas, Koraa Bbl Jies1aeTe YTo-To
AHAJIOTUYHOE, BBl y7Ke BBIIIOJIHAETE Pe)aKTOPUHT.

Muorue KoMaH/Ibl YIIPABJSIOTCA W TIOJyYal0T BO3HATPAXKIEHNE Yalle
BCETO 32 TIPe/IoCTaBIeHe HOBON (DYHKITMOHAJBHOCTH, TIPA HTOM Kaue-
CTBO KOJ/Ia ¥ aCIIEKTHI 9BOJOIMOHUPOBAHNS YUYUTBIBAIOTCS, TOJIBKO €CJIN
KOMAaH/[bl C/I€JIa/Ii UX IPUOPUTETHBIMK. PazpaboTurk, 3aHUMAOIIIIICS
3BOJIIOIMOHUPYIONIEN apXUTEKTYPOH, TOJKEH CIAEIUTD 3a JeUCTBUSAMU
KOMaH/Ibl, KOTOpasA OTAAET IIPUOPUTET IIPOECKTHLIM peHIeHuAM, IToMora-
IOIMM C OpTaHU3alKeil 9BOMOIMOHIUPOBAHNUS, 1K HAXOIUT CIIOCOODI
MOOIPUTD 3TO.

KynbTypa akcnepMMeHTa

HekoTopbie KOMIIAHUK HE B COCTOSHUM 9KCIIEPUMEHTUPOBATh ¢ TpeboBa-
HUSMU K YCIENTHOMY 9BOJIIOIIMOHUPOBAHUIO, TOTOMY UTO OHU CJUIITKOM

! https://refactoring.com/
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3aHSITBI BBHITIOJIHEHUEM TJIAHOBBIX Pa0OT. YCIEITHOE SKCIIEPUMEHTHPOBA-
HI€e CBSA3aHO C PETYJISIPHBIM BBITIOTHEHHEM HEOOTBINNX OTIEPAITH C TIETHI0
onpoGOBaHNST HOBBIX Ujiei (€ TEXHIYECKOI TOUKU 3PEHUS ¥ C TOUKU 3PEHUST
MPOLYKTA) U JIJII THTETPAIlNU YIAYHBIX KCTIEPUMEHTOB B CYIIECTBYIOIINE
CHACTEMBI.

Peanmpnag Mepa ycriexa — 9TO YUCJIO 9KCIIEPUMEHTOB, KOTOPbIE
MOJKHO IIPOBECTU B TEYEHUE 24 Jacos.

— Tomac Ansa doucon (Thomas Alva Edison)

Opranusaiyy MOTyT HOAIePKUBATh SKCIIePUMEHTHPOBAHNE PA3TIUYHBIMI
Iy TSMU:

3aumcmeosanue uyicux uoet

MHorre KOMITAaHUK HATIPABJISIOT CBOMX PAOOTHUKOB Ha KOH(MEPEH-
WU U TTOOIIPSIOT UX BBIMCKUBATD HOBBIE TEXHOJIOTUN, UTHCTPYMEHTBI
Y METO/IbI, KOTOPbIE MOTJIN OBl JTydIlie PEITUTD Ty HJIH UHYIO TpodJie-
My. /Ipyrue KOMIIaHUU UCIIOJIBL3YIOT B KA4eCcTBe UCTOYHMUKA HOBBIX
njiell peKOMEeH/IAIM1 CTOPOHHUX OPTaHU3AIUHI MW KOHCYJIBTAHTOB.

Hoowpenue aemvix yayuwenui

Kommanus «Toiioray 3HaMeHnTa CBOEH KyJIBTYPOU Kali/I3eH, NN
HeTIPePBIBHBIM yuryurieHneM. OT Kak/[0T0 COTPY/THUKA OXKUIAETCS
HETPEPBIBHBIN MTOUCK MOCTOSTHHBIX YJIYUIIEHUH, B 0COOEHHOCTH
TaK¥X, KOTOPbIe OJIMIKE BCETO MOAXO/AT K TIPOOJIEMaM 1 TO3BOJISTIOT
WX PEIUTb.

IIpobuvie u cmaburusupyowue peuenus

ITpo6Hoe pemenue (spike solution) siBisiercs nmpakTHKOI 9KC-
TPEeMaJIbHOrO TPOTpaMMUPOBAHUS, B KOTOPOI KOMaH/Ia 1oJiydaer
9KCIEPUMEHTANBLHOE PellieHne, YTOObI OBICTPO BBISBJISITH TPYAHO
[IPEOIOJINMbIE TEXHUYECKHE TTPOOJIEMbI, M3y4aTh HESHAKOMYIO 00-
JIACTH WJTH TIOBBIIIATH IOCTOBEPHOCTH OIIEHOK. [Ipo6HOe pernere mo-
BBIIIAET CKOPOCTD M3YUIEHSI 32 CIET KaueCTBA TPOTPAMMHOT0 00ec-
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[eYeHMs; HUKOMY He IIPU/ET B TOJIOBY IIOMEIIATh TPOOHOE PEIleHne
IPSIMO B IPOM3BOJICTBO, TOTOMY 4TO OY/IeT He XBaTaTh BPEMEHH Ha
00IyMbIBaHUE U Ha TO, YTOOBI cjie1aTh ero paborocrnocoOHbiM. OHO
CO3JIaeTcs JIJIsk U3yYeHus, a He KaK XOpollee HHKeHePHOe PelleHue.

Bpemsi Ons cosoanus unnosavuu

Kommanust Google xopoio u3BectHa cBouM mpasuiiom «20 %>,
KOTJIa COTPYIHUKNA MOTYT paboTaTh Haj CTOPOHHUMU IIPOEKTAMM
B Teuenune 20 % cBoero BpeMeHu. /Ipyrre KoMIaHuu OPraHu3yoT
XaKaTOHBI' U IAI0T BO3MOKHOCTH KOMAaH/[aM UCKATh HOBBIE TIPOYKThI
U C110COObI yCOBEPIIEHCTBOBAHUS CYIECTBYIONUX IIPOAYKTOB. KoMm-
nanus Atlassian IpoBoOAUT eKeKBapTalbHble BHYTPEHHIE KOHKYPChI
unHoBanwmii Shiplt (https://www.atlassian.com/company/shipit).

Credosanue KOMNIEKCHOU paspabomie

KomruiekcHast pazpaboTka (hoKyCcupyeTcst Ha U3y 9eHUN HECKOTbKUX
no/1xo10B. Ha 1mepBbIii B3rJIsii MHOTOYMCIEHHBIE BADUAHTHI KAJKYTCS
3aTpaTHBIMU U3-3a IONOJHUTENBHOM pabOThI, HO TPV U3YYEHUN He-
CKOJIBKUX BAPUAHTOB OTHOBPEMEHHO KOMAH/IbI 3aBEPIIAIOT PaboTy
C JIydIIUM TTOHUMaHWEM TPOOJIEMbI U HAXO/SAT peabHble OTPaHuU-
YeHUsl Ha MCIO0JIb30BaHWe NHCTPYMEHTOB MK MeTo/10B. Kiouom
K 2((HEeKTUBHON KOMILIEKCHON pa3pabOTKe SIBJISIETCS] TOCTPOCHUE
3a KOPOTKUH MEePUO/] BpeMEHN HECKOJIBKUX MTPOTOTUTIOB PA3HBIMU
MeTo/laMu (TO €CTh MEHBIIE YeM 32 HECKOJIBKO JIHE ), 4TOObI CO-
6path 60JIee KOHKPETHBIE JAHHBIE U MTOJTYYUTh HEOOXOAUMBIH OTIBIT.
Bonee nagexnoe perienue 4acTo IMOABJSETCS B pe3yJbraTe ydeTa
HECKOJIbKUX KOHKYPHUPYIOIUX MEKILY COOOH peleHmil.

Css3b UHIHCEHEPOB C KOHEUHBIMU NOJb306ATMENAMU

IKCIepUMEHTUPOBAHNE YCITETITHO TOJIBKO TOT/A, KOT/Ia KOMaH/IbI
MOHUMAIOT BJIMsIHUE cBoell paboThl. Bo MHOrMX hupmax obaia-
IOT[1e 9KCIIEPUMEHTAbHBIM MBINIJIEHUEM COTPY/HUKU, KOMaH-
IIbI ¥ TIEPCOHAJ, 3aHUMAIOIUICS TTPOAYKTOM, HEMTOCPEICTBEH-
HO BUJISIT BJUSTHUE PENIEHUN HAa KOHEYHOTO T0Jb30BaTe . JTO

U https://ru.wikipedia.org/wiki/XakaTon
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BJIOXHOBJISIET MX 9KCIIEPUMEHTATHHO U3Y4YaTh TaKOe BJUSHUE.
A/B-TectupoBanue! SBJsIeTCS OIHOM M3 TPAKTUK KOMITAHWI C 9KC-
[ePUMEHTATbHBIM MbIlJIeHreM. [[pyriue KOMIaHUK HATIPABJISIOT
KOMaH/Ibl U MHKEHEPOB, YTOObI HabI04aTh 32 TEM, KaK I10JIb30-
BaTeJIM B3aMMOJIEHCTBYIOT € MIPOrPaMMHBIM 06eCIieueHueM JIJIst
JMOCTUKEHUS ONpeleJIeHHON 3a/aun. JTa MPAKTHKA, B3sITas CO
cTpaHuIl cooblrecTBa 03a0UINTH, TI03BOJIIET Pa3paboTYMKaM
MOCTaBUTh ceOst Ha MECTO KOHEYHBIX M0JIb30BaTe M. VIHKEHEPbI
BO3BPAIIAIOTCS C JIyYIIUM HOHUMAHUEM TIOTPEGHOCTE M0Ib30Ba-
TeJsiell U ¢ HOBBIMU UESIMU JIJIST BHEJPEHMSL.

OnepaumoHHbIN AeHeXHbIX NoTok (OCF)
n 6ropxeTupoBaHme

MHuorue Tpaguiinonubie GYHKIINU apXUTEKTYPBI TPEATPUATHSA, TaKNe
KaK TJIaHuPOBaHue OI0/KETa, TOJIKHBI OTPAsKAaTh U3MEHEHS TPUOPUTE-
TOB B 9BOJIIOIMOHUPYIOTIE apxutekType. B mpoiiom 6iokeTHpoBaHie
OBbLIO OCHOBAHO HA CIIOCOOHOCTH MPOTHO3UPOBAHUS TOJTOBPEMEHHBIX
TEH/IEHIIUI B 9KOCHCTEMAX Pa3zpaboTKU MPOrPaMMHOTO 0OeCTIedeHusI.
Opnnako, Kak MbI y’Ke IpejJaraid B aToil KHure, dyHpaMeHTaabHas
IpUPOA IMHAMUYECKOTO PABHOBECHS pa3pyIiaeT BO3MOKHOCTD ITPOTHO-
3UPOBATh.

WuTepecHast B3aMMOCBSI3b CYIIECTBYET MKy apXUTEKTYPHBIMU KBaHTa-
MU U 3aTpaTaMu Ha apxuTekTypy. [To Mepe pocTa ymnciia KBAaHTOB 3aTpPaThI
Ha KBaHT CHUIKAIOTCS, TOKa Pa3paboTYMKU He JOCTUIaloT ONTUMAIbHON
TOYKH, KaK 9TO TIOKa3aHo Ha puc. 8.3.

Ha puc. 8.3 BuHO, 4TO 110 Mepe YBeJnYeH!s Y1CIa KBAaHTOB apXUTEKTYPbI
3aTpaThbl HA KAXK/bI KBAHT YMEHbBIIAIOTCS 110 HECKOJBKUM ITPUYNHAM.
[TepBoe: M3-3a TOTO, YTO APXUTEKTYPA COCTOUT U3 HEOOJBIIUX YACTEN,
pas/iesieHne OTBETCTBEHHOCTH JIOJIKHO OBITH O0JIee AUCKPETHBIM ¥ OIpe-
neseHHBIM. BTopoe: yBesnvenue yncia GusndecKux KBaHTOB Tpebyer
aBTOMATHU3AINHU PAOOTHI C HUMH, TOTOMY YTO 32 TIPE/IEIAMHU OTPe/IeTIEHHOM

U https://ru.wikipedia.org/wiki/A/B-rectupoarue
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006J1aCTH yIIPABJIATH PYTUHHBIMU OIIEPALUSAMY BPYYHYIO OKA3bIBACTCS He-
1e1eco06pasHo.

3arpatsl / 629
KBaHTbI

>
R
&
Q

YMNCJ10 KBAHTOB

Puc. 8.3. B3aMMoCBsi3b MeXAy apXUTEKTYPHbIMU KBaHTaMu1 W 3aTpaTamu
Ha apXUTEKTYpy

OpHaKo MOKHO C/leJIaTh KBAaHTHI TAKUMU MaJIEHbKUMH, YTO UX YHUCJIO
CTaHEeT OTPOMHBIM, a 9TO MPUHeceT OoJIbive 3arparel. Hampumep, B ap-
XUTEKTYPE MUKPOCEPBUCOB MOKHO ITOCTPOUTDH CEPBUCHI TPAHYJISIPHOCTHIO
B o100 TI0J1e (hopmbl. Ha 9TOM ypoBHE 3aTpaThl HA KOOPIUHAITUIO MEKTY
BCeMU HEGOJIBITMMU YaCTSIMU HAYMHAIOT IPeo/IaaTh Hajl OCTaTbHBIMU
(hakTopamu apxutexTypbl. [loaToMy B akcTpemymax Ha rpaduke 4ucio
KBAHTOB CHUIKAET BBITO/IbI B pacyeTe Ha KBAHT.

B sBosOIMOHUPYIOIIEN apXUTEKTYPe paspabOTUYNKK CTPEMSITCS HANTH
ONTUMAJIbHYIO TOUKY MEX/y HaJJe:KallluM pa3MepoM KBaHTa U COOT-
BETCTBYIOINMHY 3aTpaTaMi. Bce KOMTIaHUN OTJAWYAIOTCS PYT OT JIpyTa.
Hanpumep, komnanus, paboTraionas Ha aKTHBHOM PBIHKE, I0JKHA Oy et
repeMeniaTbest ObICTpee, 1 MOATOMY €il TpeOyeTCst KBAHT MEHbBIIETO pas-
Mepa. CieryeT MOMHUTD, YTO CKOPOCTb TMOSIBJIEHUSI HOBOTO TIOKOJIEHUS
MPOTIOPIIMOHAJIPHA BPEMEHU ITUKJIA, & KBAHTHI MEHBIIIETO Pa3MePa NUMEIOT
6oJiee KOPOTKMIL UK/ JIPyroil KOMIaHUU MOKET OKa3aThCs LEJIeCO0-
6pasHo TIOCTPOUTH CEPBUC-OPUEHTUPOBAHHYIO apXUTEKTYPY (CM. TJ1aBy 4)
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C KBAHTOM MPHUJIOKEHUS GOJIBIIEr0 pasMepa, MOTOMY YTO TO TTO3BOJISIET
TOYHEe MOJIETTUPOBATD 00TIee U3MEHEHHE.

Kax To1bKO MBI CTOJIKHYJIMCH C 9KOCUCTEMOM, KOTOpast OIpe/iesisieT MJIaHn-
POBaHMe, 0Ka3aJI0Ch, YTO HAUJTYUIIIee COTJIACOBAHNE MEKITY apXUTEKTY PO
U 3aTpaTaMu OIPEEsISTIOT OYeHb MHOTO (PaKTOPOB. DTO OTPasKAaeT HaI!
HaOJMIOIEHNST, YTO POJIb Pa3paboTUMKA apXUTEKTYPBI CTajla MIpe: BHIOOP
APXUTEKTYPBI CTAJ BIUSITH OOJIbIIE, 4eM KOr/ia ObI TO HI OBLIO.

BwmecTo Toro 4to6bl MpUAep;KUBATHCS TPAKTUKY AECATUIETHEN TaBHOCTH
pas3paboTKN apXUTEKTYPhI IPEAIPUITUI, COBPEMEHHBIE aPXUTEKTOPHI
JIOJI;KHbBI [IOHUMATh IIPEUMYIIIeCTBa 9BOJIOIMOHUPYIONIMX CUCTEM HapsiLy
CO CBOWMCTBEHHON UM HEOIIPE/IeJIEHHOCTDIO.

Paspabotka (pyHKLUMA NPUrogHOCTHU
ANA npeanpuaTusa

B sBommonmonupytoiieil apxuTekType pojb apXUTEKTYPbl IPETPUITHS
BPAIAETCST BOKPYT YNpasienus i yHKyui npuzoonocmu 0Jist 6cezo npeo-
npusimust. ApXUTEKTypa MUKPOCEPBUCOB OTOOPAKAET 3Ty MOJIEJb U3MEHE-
Husl. IlocKoIbKY Bee cepBHCHI IO OTIepallisM He CBSI3aHBI IPYT C IPYTOM,
COBMECTHO MCIIOJIb3yeMble Pecypchl He IPUHUMAIOTCSI BO BHUMAaHUE.
Bmecto aToro pazpaboTdanku 06eciieynBaOT B apXUTEKTYPE YIIPaBIeHIe
BOKDYT [I€JIEBBIX TOUEK CBSI3AHHOCTHU (KaK B CJIydae mabdJI0HOB CEPBUCOB)
1 BBIOOD 11aT(hOPMBL. APXUTEKTYPaA MPEAPUSATIS 00BIIHO 001a1aeT co0-
CTBEHHBIMU COBMECTHO MCIIOJIb3yeMbIMU (DYHKITUSIMU UHPPACTPYKTYPBI
U OTPAHUYUBAET BBIOOP MIAT(HOPMBI TEM BAPUAHTOM, KOTOPBIN MOJIEP-
JKUBAETCS B IIPE/IesIaX BCETO MPEITPUSTHS.

NPAKTUYECKMWIA MPUMEP: ,ONYCTUMOCTb UCMOJIb30BAHUS BUBJIMOTEK
C OTKPbITbIM UCXOAHbIM KOAOM

B kakoin-TO MOMEHT BpeMeHu topucTbl PenultimateWidgets 3apanuch
BOMPOCOM O AOMYCTMMOCTM MCMOJIb30BaHMsa 6UbIMoTeK C OTKPbITbIM
NCXOAHbIM KOAOM KOMMaHuen. OHU TWaTeNbHO M3YyUnin NULEH3UN
Ha KaXxabli (ppenMBOpK 1 BUBIMOTEKY M YCTAHOBMAN, YTO KOMMAHMS
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PenultimateWidgets He nonb3oBanacb HAYEM, YTO MOI/IO Hbl BbI3BaTb
npob6nembl. Ho 3aTeM oaMH U3 KOPUCTOB Cnpocus: «Kak Mbl y3HaeM,
ecnn Yy NMUEH3MM M3MEHUNCL YyCnoBms?» OQHAKO TaKoro cepsumca
He 0Ka3anoch.

OaHako cpasy Nocne Toro, Kak lopuanMyecknin otTaen cepTnduumpoBan
Tekywme 6mbnmoTtekn, paspaboTunkyM pacnonoOXuIM TEKCT IMLEH3UN
BHYTpU BMONMOTEKN U CO3[anu 8peMeHHYH (OYHKUUI Mpu2o0HoCmu,
KOTOpas Bceraa nposepsiia 6bl M3MEHeHUs B 3TOW CTpoke. Takum 06-
pasoM, BCAKWUIA pa3, Koraa nnueH3ns 6ubnnotekn meHsetcs (no noboin
NpuunHE), GYHKLUMS NPUrOAHOCTY 3amnyCKaeT COOBLLEHME, YTO YTO-TO U3-
MeHMNoCb. KoHeYHO, yHKLMS MPUrOAHOCTM He AO/MKHA BbITb HACTOMbKO
C/TOXHOW, YTOBbI ONpeaenuTb, 6bN0 M U3MEHEHWE HaA/IeXaLLMM, — KTO-
TO «3aCTPsSIHET» Ha 3TOM PyTUHHON paboTe, HO pa3paboTumKKn apXmTeK-
TYpbl MOTYT MOCTPOUTb (DYHKLMIO NMPUrOAHOCTM, KOTOpasi, B OTAUYME OT
ABTOMATM3MPOBAHHOIO peLleHuns], LeneHanpaBneHHo npuenekana 6bl
BHUMaHMe.

JIpyTyio HOBYIO POJib, CO3IaHHYIO 9BOJIOIMOHUPYIOIIEI apXUTEKTY PO,
CTaJIM UTPATh apXUTEKTYPbI TIPEATIPUSI TN, KOTOPbIE OIPEAEISIOT (DY HKITUH
[PUTOAHOCTH B TIPEJIEIaX BCEro mpeAnpusaTis. Pa3paboTdiKu apXuTeKTy-
PbI IPEANTPUATHST 0OBIYHO HECYT OTBETCTBEHHOCTD 32 HEDYHKIIMOHAIbHbIE
TpeboBaHMs, TaKie KaK MacmTabupyeMocTh 1 6e301acHoCTb. MHOr1e
OpTraHM3alUU He UMEIOT BO3MOKHOCTH aBTOMATHUYECKH OICHUBATh, Ha-
CKOJIBKO XOPOIIO TIPOEKTHI TI0 9TUM XaPaKTEPUCTUKAM BBITIOIHSIIOTCST 110
OT/IEJIBHOCTHU ¥ B COBOKYITHOCTH. [T0cJIe TOro Kak MPOeKThI aali THPOBAIH
(YHKIMU TPUTOIHOCTH 1O 3aIMUTE YACTEH apXUTEKTYPbI, apXUTEKTOPBI
MOTYT IIPUMEHSIT TAKOI K€ MEXaHU3M JIJIsI TPOBEPKH COXPAHEHHSI I[EI0CT-
HOCTH XapaKTEePUCTUK BCETO TIPEAPUATHSL.

Ecam kaxbiil IpOeKT UCII0JIb3yeT KOHBeHep pa3BepThbIBAHUS U1 IIPU-
MeHeHUsT PYHKIHIT TPUTOHOCTH KaK YacTi COOPKHU, apPXUTEKTOPBI MOTYT
TaK)Ke BCTaBUTh HECKOJIBKO CBOMX COOCTBEHHBIX (DYHKI[UIT TIPUTOAHOCTH.
ITO MO3BOJUT B KaK/IOM IIPOEKTE HEIPEePbIBHO NPOBEPATH CKBO3HYIO
(YHKIIMOHATIbHOCT, TAKYIO KaK MacIITabupPyeMOCTb, Ge30IIacHOCTb U TTPO-
ure HYHKIMU 17 BCETO TIPEITPHUSITHS, YTOOBI KaK MOKHO paHbIie 00Ha-
pykuthb edextol. Tak ke, Kak MPOEKTbl B MUKPOCEPBUCAX UCIIOJIb3YIOT
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mabJIOHBI YCIYT I YHU(DUKAIMY YacTeil TEXHUYECKONH apXUTEKTYPHI,
APXUTEKTOPBI MPEAITPUATHS MOTYT UCIIOJIb30BaTh KOHBEHEPbI Pa3BEPThI-
BaHUs JIJIS [TOCJIe/10BaTeJIbHOTO TeCTUPOBAHMS IIPOEKTOB.

MpakTnuecku npumep: PenultimateWidgets
Kak nnartcgpopma

Jena B PenultimateWidgets mum tak Xopoio, 4To KOMIaHUs PEInia
IIpojlaTb 4aCTb cBoOen H]IaT(l)OprI APYTrUM OpraHu3daluAaAM, KOTOPbIE
[pOJaBa/iy aHAJIOTMYHBIE BUAXKEThL. acThio PUBJIEKATENbHOCTH ILIAT-
dopmbr PenultimateWidgets aBisiercs ee nposeperHas mMaciitabu-
PYEMOCTb, OTKA30yCTOWYMBOCTD, IPOU3BOAUTENBHOCTD U T. 1. OHAKO
pas3paboTYMKK apXUTEKTYPbl HE XOTEJIU MPOAaBaTh 3Ty IIaThOPMY,
Tak Kak He XOTeJH MOTOM CJIyIIaTh UCTOPUU O BOZHUKAIOIIMX OMIMOKaX
B CBSI3U C TEM, 4YTO M0JIb30BaTEIM HAYAIN PACIIMPATH MIaTHOpMy pas-
PYIIUTENBHBIM 06Pa3OM.

YroObI COXPAHUTD BAsKHBIE XaPaKTEPUCTHKY TIAT(HOPMBI, pa3paboTanku
PenultimateWidgets npegocraBuin KoHBeliep pasBepThIBAHKMSA BMECTE
¢ aThOPMOIT 1 BCTPOEHHBIMHU (DYHKITUAMU TPUTOAHOCTH JIJIST 3AIMUATHI
BasKHBIX oOsacreil. [{uis coxpanenust cepTuhUKATOB TTOJIb30BATEH T1I1AT-
(bOPMBI IOJKHBI OBLITH COXPAHUTH CYIIECTBYIOTHE (DYHKIMN TIPUTOIHOCTH
1 (Ha 9TO HAESITUCh Pa3pabOTINKN) 10OAaBUTH CBOM COOCTBEHHbIE, TT0-
CKOJIbKY OHU PACIIUPUJIN IJ1aTHOPMY.

C yero Mbl HaYHeM?

MHorue pa3pabGoTUUKH € CYIIECTBYIOIIUMU apXUTEKTyPAMH, HATIOMUHA-
IOIUME apXUTEKTYPY OOJIBIIOr0 KOMKa IPsi3u, OOPOJIKCH 3a TO, OTKYyAa
HAauYMHATH 00aBIEHIE 9BOTIONMOHUPOBAHIISL. B TO BpeMst Kak HairesKaast
CBSI3AHHOCTb U IPUMEHEHHUE MOJIYJIbHOCTH SIBJISIFOTCSI TIEPBBIMU IIaraMH,
KOTOPbIe HeOOXOANMO C/IEJIaTh, MHOT/IA CYIECTBYIOT IPYTHE IPUOPUTETHI.
Hampumep, eciin cxema MCIIOJIb3yeMbIX TaHHBIX 00JaaeT Ge3HaIesKHOI
CBSI3aHHOCTBIO, OTIPe/IeJIeHNE TOTO, KaK aJIMUHUCTPATOP Gasbl JaHHBIX
MOKET 00€CIIEYUTh MOLYIbHOCTD, MOKET OBITH CAMBIM TIEPBBIM IIATOM.
B atom pasfesie IpUBOASATCS. HEKOTOPBIE PACIPOCTPAHEHHbBIE CTPATETUH
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Y NPUYMHDBI JIalITUPOBATh IPAKTUKY CO3/I[aHUs 9BOJIOIUOHUPYIOIIUX
ApXUTEKTYP.

Hu3ko Bucsime ppykrhbl

Eciin opranusariin Heo6X0MMO CKOpeiiiiiee moATBepskaeHne paboToco-
COOHOCTH METOJ1a, Pa3pabOTYNKN MOTYT BHIOPATh CAMYIO JIETKY1O TPOOJIeMY,
KOTOPast MOYEPKUBAET TIO/IXO0/] OBOJIIOIMOHHON apXUTEKTYPbL. B 0b1iem
cJaydae, 910 OyIeT 4acTh CHCTEMbI, KOTOPast y/Ke He UMeeT 3HaYNTeIbHOI
CBSI3AHHOCTH ¥, BEPOSITHO, HE MIPEJICTABJISIET COOON KPUTHIHBIN Ty Th K JIIO-
60ﬁ 3asucuMoctu. [Tosbiienne MOAYJIbHOCTHU N CHUKEHNE CBA3aAHHOCTU
JlaeT BO3MOKHOCTh KOMaH/IaM IIPOJIEMOHCTPUPOBATH JAPyTUE aCIEKThI
9BOJTIOIIMOHNPOBAHUS aPXUTEKTYPbI, @ UMEHHO (DYHKITUU TIPUTOTHOCTI
U WHKPEMEHTHbIE U3MeHeHusl. Pa3paboTka yaydIeHHON U30JISIITUH T0-
3BOJISIET GOJIBIIE COCPEOTOUNTHCS HA TECTUPOBAHKMH 1 CO3aHUU (DYHKITHI
IPUTOHOCTHU. YIIyUlIeHHAS U30JISAIUSA PA3BEPThIBAEMbIX GI0KOB 00 Ier4aeT
co3/laHne KOHBeliepa pasBepThIBaHUA U obecrieunBaetr miaTopmy st
GoJiee Hajle)KHOTO TECTUPOBAHYSI.

MeTpuKu sBISIOTCS 0OLUIMM JOTIOJHEHUEM K KOHBeiiepy pasBepThIBaHU
B Cpe/lax ¢ MHKPEMEHTHBIM 3MeHeHreM. Ec/iim KoMaHbl UCIIOIb3YIOT 9TH
YCUJIUS B KQueCTBe JJ0Ka3aTeIbCTBA KOHIENIUH, Pa3pabOTYMKH JOJIKHBI
OyayT cobpaTh COOTBETCTBYIOLIME METPUKH JIJISI UCIIOJIb30BAHUS CIleHA-
pues nepea u ciienapues nocye. CO0p KOHKPETHBIX JaHHBIX SBJISIETCS IS
pa3pabOTYMKOB JYUIIUM CIIOCOOOM IIPOBEPKU JOCTOBEPHOCTU METOJIA;
HOMHHUTE, YTO deMOHCmpayus nobejcoaem cnopul.

Taxoit mogxo, «CHAYaIa caMmoe ITPOCToe», MUHUMU3UPYET PUCK TTPH BO3-
MOZKHBIX U3JIEPKKAX CTOMMOCTH, €CJIM, KOHEYHO, KOMaH e yaaercs: cha-
JIAHCUPOBATH NPOCMOMY W 8blCOKYIO UYEHHOCMb. ITO XOPOIIash CTPaTerust
N7IST KOMITAHUH, KOTOPBbIe HACTPOEHBI CKENITUYECKU W XOTIT OKYHYThCS
B aJIJIETOPUYECKYTO BO/LY 9BOJIIOIIMOHHON aPXUTEKTYPBI.

MakcuMasnibHas LleHHOCTb

AJIbTGpH&THBOfI IMOoAXOAY «CHa4daJsa CaMO€ IIPOCTOE» ABJACTCA ITOJAXO/
«CHa4daJla CaMO€ IIEHHOE», B KOTOPOM IIpeAIlojaraeTcsa HaliTi HanboJIee
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KPUTHYECKYIO YaCTh CUCTEMbBI M CHAvaJjla CO3/IaTh B HEW 9BOJIOITUOHN-
poBaHMe XapaKTepucTuk. KoMImaHuum MOTyT BHIOPATH 3TOT TOAXOJ 110
HECKOJIbKUM npudyuHaM. IlepBoe: ecim pazpabOTYNKU apXUTEKTYPhI
yOeKIeHbI, YTO OHU XOTIT JOOUTHCS DBOJIOIUOHUPOBAHMS apXUTEK-
TYPBI, TO BRIOOP B Havajie MAaKCUMAaJIbHOM IEHHOCTU yKa3bIBaeT HA MX
OTBETCTBEHHOCTH. BO-BTOPBIX, 711 aDXUTEKTOPOB KOMITAaHWIT, KOTOPbIE
BCe ellle OLeHUBAIOT 9TU M/eH, MOKET ObITh MHTEPECHO, HACKOJIBKO TIPH-
MEHVMBI 3TH METOIBI B Tpejiesiax ux akocuctembl. [loatomy, BeIOUpast
B HavaJjie MaKCUMAJIbHYIO IIEHHOCTb, OHU JIEMOHCTPUPYIOT CBOIO yYBEPEH-
HOCTD B JIOJITOBPEMEHHOU 1IEHHOCTU 9BOJIOIMOHUPYIOTIEN apXUTEKTYPBI.
Tperbe: ecain y pa3paboTYMKOB apXUTEKTYPhI €CTh COMHEHHS B TOM, U4TO
9TH MJIeH MOTYT paboTaTh JIJIst MX MIPUJIOKEHU, TIPOBEPKA 9TUX KOHIIEIT-
Uil ¢ moMolbio HanboJee IeHHON YacTH CBOeil CUCTeMbl JlaeT JaHHble,
TTO3BOJISIONINE TPUHSATD PETIeHNE, XOTST JIU OHU TMTPOIOJIKUTD U IajTbIlTe
UX IpUMEeHEHNeE.

TecTupoBaHue

MHorue KOMITAaHUH JKAJTYIOTCSE Ha OTCYTCTBUE TECTUPOBAHMUS CBOUX CHCTEM.
Ecsin pa3paboT4rku IporpaMMHOTO o0ecTiedeHrst 0OHapPY KN CITa0yIio
Gasy Ko/[a Wi OTCYTCTBHE TECTUPOBAHMSI, TO OHU MOTYT IIPUHSATH PEIIEHKE
106aBUTH HEKOTOPBIE PEIIAONIIE TEeCThI, IPEK/E YeM TIPEANTPUHUMATD
GoJiee CyIIeCTBEHHbIE MIATH B HAITPABIECHNUH K Peau3alii 9BOJIOIUOHM-
pyIoIIeii apXUTEKTYPBhL.

Paspaborunku 00bIYHO He 0J0OPSIIOT PEleH s TPUHIMATBCS 32 TPOEKT,
B KOTOPOM TeCThl ObLIN 06aBJIeHbl TOJBKO B 6a3y Koja. PyKoBOJACTBO
CMOTPHUT HA 9Ty aKTHBHOCTD € MOJ03PEHIEM, OCOOEHHO €CJIU TO MPH-
BOJIUT K 3a/lePyKKe BBeeHUs1 HOBBIX (yHKiuii. Hao6opot, paspaboryu-
KU apXUTEKTYPbI JOJLKHBI COYETaTh MOBBIIIEHUE MO/IYIbHOCTH C BBICO-
KOYPOBHEBBIM (DYHKIIMOHANBHBIM TecTUpoBaHueM. KomOuHMpoBanme
(YHKIMOHATILHOTO TECTUPOBAHUS ¢ MOYJIbHBIM 00€CTIEYMBAET JIYUIITYIO
KOJIOTEHEPAIHIO JIJIs1 TPOLIE/YP TIPOEKTUPOBAHMUSI, TAKUX KaK pa3paboTKa
Ha ocHoBe TectupoBanusd (TDD), ogHako oTHUMaeT BpeMs I BCTPau-
BaHuUs B 6a3y Koja. BmecTo aT0or0 paspaboTynKu JOJKHBL 106ABUTH
KPYIMHOMO/YJIbHOE (DYHKIIMOHANBbHOE TeCTUPOBAHUE JIJIsl HEKOTOPbIX
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XapaKTEePUCTUK, PEKOHCTPYUPYS 3TOT KO, TIPEIOCTABJISAS BO3MOKHOCTD
MTPOBEPUTD, YTO MTOBE/IEHNE BCEIT CUCTEMBI B 11€JIOM He M3MEHUJIOCH B Pe-
3yJIbTaTe PeCTPYKTYPU3AITHIH.

TeCTI/IpOBaHI/Ie ABJIAETCA Ba’KHBIM KOMITIOHEHTOM ITpolecCa MHKPEMEHTHOI'O
M3MeHEeHUS 3BOTIOIMOHUPYIONIEN apXUTEKTYPBI, & QYHKITUN TPUTOTHOCTH
AKTUBHO BO3/IEHCTBYIOT Ha TecTupoBaHue. [loaToMy Kakoii-To ypoBeHb
TeCTUPOBAHMS [TO3BOJISIET MCIIOIB30BATh 3T METO/IbI, @ MEXK/Ly TIOJTHOTON
TECTUPOBAHMS U TEM, HACKOJIBKO JIETKO y/IaeTCs PeaTn30BaTh 9BOJIOINO-
HUPYIOILYIO aDXUTEKTYPY, CYIIECTBYET KOPPEJIIHSL.

NHdpacTpykTypa

B nHexoTopbple KOMIMTaHNM HOBBIE BO3MOKHOCTH TPUXOJSIT MEIJIEHHO,
1 OTIepaTUBHAS TPYIITA CTAHOBUTCS JKEPTBOM HelocTaTKa MHHOBAMA. J[ st
KOMTIaHW, He UMeIoNUX (GYHKIMOHAJIbHON NH(MPACTPYKTYPHI, PellieHre
9TUX IIPOOJIEM MOKET CTaTh HAYaIbHBIM HTAIIOM CO3/IaHMUsI DBOJIIOLUOHM-
pyloeil apxuTekTypsl. [Ipobaembl ¢ UHPPACTPYKTYPOIil IIPOSBIISIOTCS
B pa3ubIx (hopmax. Hampumep, HeKOTOpble KOMIIAHUH TIEPEIAIOT BCE CBOU
orepaTUBHbIE PAOOTHI APYTON KOMITAHUY 1, TAKMM 00pa3oM, He KOHTPO-
JIUPYIOT 3TY KPUTHUUECKYIO 4aCTh CBOEH 9KOCUCTEMBI; CJI03KHOCTh DevOps
BO3PacTaeT Ha MOPSIOK IIPKU 0OpeMEHEHNH HaKJIaJIHbIX PACXOI0B Ha KO-
OPAVHAITNIO KOMTIAHU.

Jlpyroii pactipocTpaneHHON HehyHKITMOHAJIBbHON WH(MPACTPYKTYPOH SIB-
JISI€TCS 3alllUIIEHHBIN OpaHMaysp MesK1y pa3paboTKOI U olepaIusiMu,
KOT/la Pa3pabOTYMKK He TIOHMMAIOT, Kak (haKTUYECKU BBIIOJIHSAETCS KOI.
ITa CTPYKTypa SIBJLETCS PACPOCTPAHEHHON B KOMITAHUSX, B KOTOPBIX
KaK10€ TI0J[pa3fiesieHre IefiCTBYeT aBTOHOMHO.

M HaKOHeIl, apXUTEKTOPBI U PazpabOTYMKN B HEKOTOPBIX OPraHU3aI[UsIX
UTHOPUPYIOT OOIIENPUHSAThHIE IPAKTUKU, M B PE3YJIbTaTe 9TOr0 CO3AAI0T
GOJIBIION TEXHIUUECKUI JIOJIT, KOTOPBIi IIPOSIBISIETCS B MH(GPACTPYKTYPE.
B HEKOTOPBIX KOMIIaHUAX /lasKe HET IIPpeACTaBJI€HNA O TOM, YTO U I'l€ pa-
6oTaeT, y HUX OTCYTCTBYIOT U JAPyTHe 6a30Bbie 3HAHUS B3aMMOICHCTBUI
MEXKy apXUTEKTYPOH 1 MHPPACTPYKTYPOTL.
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WHOPACTPYKTYPA MOXET BJIMAITb HA APXUTEKTYPY

OnHaxkabl H1n KOHCYNbTUPOBa KOMMAHWUID, KOTOpasi Npeasiarana ycnyru
BHELLHero pasMelleHuns. B aTo koMnaHuy ucnonb3oBanock 6onbLuoe
4nCNo cepeepoBs (Ha TOT MOMeHT okoo 2500) 1 MMenucek noapasgeneHns
8Hympu ONepaTMBHbIX FPynn: 0AHa KOMaHAa yCTaHaBIMBana annapat-
Hble CPeACTBa, Apyrasi — OrnepaLnoOHHbIe CUCTEMBI, @ TPETbS 3aHMManacb
YCTQHOBKOW MpunoXxeHnin. KOHeYHO e, Koraa pa3paboTumky HyXHbl
pecypcbl, OH bpocaeT 6uMeT B YepHyto Ablpy OrnepaLinii, B KOTOPOW Mno-
ABNSETCS MHOMO Takmx 6uneTos, HegensiMmn 60NTaIOLWMXCA TaM, MoKa He
nosiBnaoTCa pecypcbl. MNpobnema ycyrybunaco Tem, uto IT-gmpektop
KOMMaHUM NOKUHYN €e roaoM paHbLue, a ¢ IT-otaenom pabotan puHaH-
COBbIN AnpekTop. KOHEYHO e, hUMHAHCOBLINM AnpeKTop 6bl1 03aboyeH
B OCHOBHOM COKpaLleHMeM pacxoAoB, @ He MOAEepPHMU3aUMeN TOro, UTo
OH paccMaTpuvBas NPOCTO KakK HaKMaZHble pacxoabl.

Mpw nccnepoBaHmm cnabbix MecT B paboTe oanH 13 pa3paboTymKoB OT-
METWJT, YTO Ha KaX[I0M CEpBEpPE pa3MeLLEHO OKO0 MSATH NONb30BaTeNEN,
YTO 6bI10 LLOKMPYIOLWMM, YUMTbIBAsi NPOCTOTY NpUAOXeHus. Pa3paboT-
UYMKM CMYLLEHHO OBBSCHWIN, YTO OHWM HEMPaBW/IbHO MCMOJSIb30BaIM CO-
CTOsIHME ceaHca B HTTP-npoToOKose, B OCHOBHOM paccMaTpuBasi CeaHCbl
KaK KpyrnHyto 6a3y AaHHbIX B NaMsATK. [103TOMY OHM MOMM NPUHMMATL
BCEr0 HECKO/bKMX MOJSib30BaTesieil B pacyeTe Ha cepeep. Mpobnema
3aKovanack B TOM, YTO UX onepaTUBHAs rpynna He cMorna co3aatb
peanucTUYHylo NPOM3BOACTBEHHYIO Cpeay AJsl Lenelt OTIaaKku, U OHK
MOSTHOCTbIO OTCTPaHWAM pa3paboTumMKOB OT Mpouecca oTnagku (unu
[Jaxke OT BCECTOPOHHErO MOHUTOPUWHIA), B OCHOBHOM MO KOHbIOHKTYPHbIM
coobpaxkeHusiM. He nMes BO3MOXKHOCTM B3aMMOAENCTBOBaTb C peasnu-
CTVMYECKON BEPCMEN NMPUIOXKEHMS, pa3paboTumkin He MOrIM pacnyTaTb
BCE TO, YTO OHM MOCTENEHHO CO3A4aBaliu.

BbINOSHSS OLUEHKY BbIYUCIEHMI, Mbl YCTAHOBMIIM, YTO KOMMaHWsl, Be-
posiTHO, Morna 6bl paboTaTb Ha cepBepax, YMC0 KOTOPbIX 6bi10 6bl Ha
nopsiaok MeHblle, HanpuMep 250. OaHako KOMMaHMs 6blia CAMLLKOM
3aHsATa NOKYMKOMN HOBbIX CEPBEPOB, YCTAHOBKOM OMEPALIMOHHbIX CUCTEM
n T. n. Mo MPOHMK, NPEeANPUHATLIE KOMMAHWEN MEpPbI MO COKPALLEHMIO
pacxof10B haKTUYECKM 06OLINC €/ B OTPOMHYIO CYMMY.

B KOHEYHOM cUeTe OCaXAeHHbIE pa3paboTumKy Co3aanm CBok COBCTBEH-
Hyl0 MapTu3aHckyto rpynny DevOps 1 Hauyanu ynpaensiTb cepBepamu
camMu, 06xofs BCe TpaAMLIMOHHBIE OrepaLyn opraHmsaumnn. Mexay aByMms
3TUMM rpynnamu B ByayLleM Havanacb 6UTBa, HO BCKOpE pa3paboTymki
[OBUINCH YNYULIEHUS] B PECTPYKTYPUPOBAHUM CBOEr0 MPUIOXKEHMSI.
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B koHIte KOHIIOB, pa3pakaiolinii, HO TOUHBIA OTBET MPUTJIANICHHOTO
KOHCYJIbTaHTa ObLT «6csikoe Ovisaem!s. TombKo pa3paboTUNKI apXUTEK-
TYPBI, pa3paboTUNKK ITporpaMmMHOro obecriedernsi, DBA, wiensr rpyrn
DevOps, TecTupoBaHuii, 6€30MacCHOCTA ¥ BCE OCTAJNbHbIE YYACTHUKU
mporecca pa3paboTKY 1 SKCILUTyaTal[ii MOTYT OKOHYATETHHO OMPEIETNTh
HAWJIY4Iyio JJOPOKHYIO KapTy B HAIIPABJIEHUM K 9BOJIIOITMOHUPYIOTIEN
apXUTEKTYPE.

MpakTUyeckn NpuMep: apxMTeKTypa npeanpuaTmus
B koMmnaHuu PenultimateWidgets

B PenultimateWidgets cunraior, 4T0 HEOOXOUMO PEKOHCTPYUPOBATH
3HAUYMTEJBHYIO YaCTh MX MPEKHEN 11aT(hOPMbI, 1 KOMaH/Ia apXUTEKTOPOB
HPEAIPUATHS CO3/IaJIa dJIEKTPOHHYTO TabJIHILy € TEPeYHEM BCEX CBOTICTB,
KOTOPBIE JI0JIKHBI OBITh Y HOBOM T1/IAT(OPMBI: 6E30TIACHOCTD, METPUKH TIPO-
U3BOAUTEIBHOCTH, MACIITAOUPYEMOCTh, CIOCOOHOCTD K Pa3BepPThIBAHUIO
U Macca IPyTux cBoiicTB. Kaxmas kareropus comeps:kut g0 20 sdeek, Bce
OHU — € OIIpe/Ie/IeHHBIMU KpuTepusami. Harpumep, o/ivH U3 okasareJieii
BpeMeHU 6e30TKa3Hoi paboThl TpebyeT, 4ToObI KasKAblil CEPBUC JaBal
sTh 1eBATOK (99,999) npuroanoctu. Beero nmu 6su10 otpenesnto 62 ot-
JIEJTIBHBIX TTYHKTA.

Ho onu ocosnanm HekoTOpble MPoOGAEMBL ¢ TUM TI0AX0A0M. IlepBoe,
OyyT v TIpOBEPSITHhCst Bee 62 cBoiicTBa B poekTe? OHM MOrn ObI CO3-
JIaTh COOTBETCTBYIOIME IIPABIIIA, HO KTO OYA€T OlePaTUBHO IIPOBEPSIThH,
YTO ATH MPaBUJIA BRITTOJHSIOTCS? [IpoBepka BcexX MpUBEIEHHBIX BBITIIE
XapaKTePUCTHUK, ake Ha CIIEIUaIbHOI OCHOBE, ObLTa ObI 3HAYMTEIbHON
po6IEeMOI.

Bropoe, nMesto i 6bI CMBICIT HAKJIA[bIBATH CTPOTHE YKA3AHUST 11O TPUTO/I-
HOCTH IS KaKIOW 4acTU cucTeMbl? [efiCTBUTENIBHO I BasKHO, YTOObBI
aJIMUHHUCTPATOP OTCENBAJI TIPEJIOKEHNS 10 TISITH ieBsATKaM? [lonmTnka
TOTAJbHOTO KOHTPOJIA YacTO BeJIET K OYEBUIHOMY UPE3MEPHOMY TEXHU-
YeCKOMY YCJIOKHEHUIO CUCTEMBI.

Jluist perienust aTux mpobsieM pa3pabOTIYMKI APXUTEKTYPBI TPEATTPUSITUS
3a/1a10T KPUTEPUH, TaKKe KaK (DyHKITIH IIPUTOTHOCTHU, U CO3/[AIOT MIa0JIOH
KOHBeliepa pa3BepTHIBAHMS, ¢ KOTOPOTO HAYNHAETCS KaXK/ABIH ITPOEKT.
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BuyTpu KoHBeliepa pa3BepThiBaHUst Pa3pabOTYMKI aDXUTEKTYPHI TPOEK-
TUPYIOT (PYHKIIUH TIPUTOTHOCTH JIJIT aBTOMATUYECKON TTPOBEPKH BAXKHBIX
(byHKIUH, TAKUX KaK 6€30MACHOCTb, OCTABJISAST OTAEIbHBIM KOMaH/[aM BO3-
MOKHOCTD [0OABJISITh CrielrabHbie (DYHKIMU TIPUTOAHOCTH (TaKue, Kak
MPUTO/THOCTD) /1711 CBOUX CEPBUCOB.

byayuwee cocrosHue?

Kaxum Gymer Oyayiiee cOCTOSTHUE 9BOJIOIMOHUPYIOMIEN apXUTEKTYPhI?
ITo Mepe TOro Kak KOMaH bl OJIMKe 3HAKOMSITCS C UIESIMU ¥ TPAKTUKAMH,
oHU OYIyT Kak 0OBIYHO BKJIIOYATH UX B CBOIO IIPEIMETHYO 06JIACTh U Ha-
YUHATD TPUMEHSITh 3TH UJIEU JIJIS TIOJTyYeHUsT HOBBIX BO3MOKHOCTEH, TAaKUX
KaK pa3BUTHE HA OCHOBE JIAHHbBIX.

Boubiryio paboTy HEOOXOAMMO CeTaTh s GoJiee CIOKHBIX (HYHKIUI
IIPUTOZHOCTH, HO ONIPEe/IEIEHHbII IIPOTPECC TTOSBJISAETCS 10 MEPE TOTO, KaK
OpraHu3aliuv peniaroT HpO6]IeMI)I n OTKprTbHL/'I AOCTYII ABJAETCA OAHUM
13 MHOTI'X pelﬂeHI/II'}'I. B IIEPBbIE I'O/Ibl STTOXU FI/I6KOCTI/I JITIOAU KaJIOBaJIVChb,
4TO HEKOTOPbIE 3a/a4i ObLIO TPYAHO aBTOMATU3UPOBATh, HO OTBAXKHBIE
Pa3paboTUNKU TIPOAOJIKAIN PACUUIIATE cebe TOPOTY, U TETePhb BCe IEHTPBI
00pabOTKY M XpaHEHUsT JAHHBIX TOIA0TCs aBToMaTr3ar. Hampumep,
kommanns Netflix BHec1a rpano3Hyo HHHOBAIIMIO B KOHIENTYaTU3aIHIO
1 CO3/IaHKe TAKUX HHCTPYMEHTOB, Kak Simian Army, KOTOpPbIE MOIEPHKHI-
BAIOT KOMILJIEKCHYTO HEIIPEPIBHY IO (DYHKIIUIO ITPUTOHOCTH (KOTOPas eliie
Tak He Ha3bIBaJIach).

Cy1iiecTByeT /iBe MHOrOOOEMAIoNe 00IaCTH.

®YHKLMUN NPUrogHOCTH, UCNOJIb3yloLlne
MCKYCCTBEHHbIA UHTEJJIEeKT

[TocTenenno GpeiiMBOPKH ¢ OTKPBITBIM MCXOIHBIM KOZIOM, B KOTOPBIX
MCITOJTb3yeTcsl UCKyCcCTBeHHbIN nHTesekT (M), cranoBgTCST 1OCTYITHBI
JUIST PETYJISIPHBIX TIPOEKTOB. [10 Mepe Toro Kak pazpaboTUYNKU 3HAKOMSIT-
CS1 C UCTIOJIb30BAHUEM HTUX MHCTPYMEHTOB PaspabOTKU MPOTPaAMMHOTO
obecrieyeH s, Mbl IPEALYCMOTPUM (DYHKITUH TIPUTOAHOCTH Ha ocHoBe VU,
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KOTOpbIe cJie/Iiin Obl 32 aHOMAJIbHBIM MoBeieHneM. Kommanuu, pabora-
IOITUE C KPEIMTHBIMU KapTaMu, yiKe IIPUMEHUJIN 3BPUCTUYECKUM TTOXO/,
TaKOI Kak MapKMPOBKA O/THOBPEMEHHbBIX TPAH3aKIIUi{ B Pa3/IMYHBIX YACTAIX
MUPa; pa3pabOTYNKN apXUTEKTYP MOTYT HAYaTh CO3/[aBaTh HHCTPYMEHTBI
paccIe1oBaHusA I OTCJICKUBAHNA CTPAHHOTO IIOBEICHUS B apXUTEKTYype.

FeHepaTMBHOE TeCTUpOBaHMue

[TpaxTrka, KoTOpas Obljla MPUHIATa BO MHOIMX COO0IIECTBaX (QPYHKIIMO-
HAJILHOTO IIPOrPaMMUPOBAHMS 1 TIOJTyYJIa ITMPOKOE ITPU3HAHKE, OCHOBAHA
Ha ujiee zenepamuenozo mecmuposanus (generative testing). Tpaguimon-
Hble MOJYJIbHBIE TECThI BKJIIOUAIOT B ce0s1 OATBEPIKIeHNE IIPAaBUIbHOCTI
BBIXOJIHBIX JIAHHBIX B KaxkaoM TecTe. OHAKO, UCITOJIb3YysT TeHepaTUBHOE
TECTUPOBaHKE, Pa3padOTUYNKN BHITOJHSIOT GOJIBINOE YHUCIIO TECTOB U CO-
OUPAIOT BBIXOAHBIE JaHHbIE, 4 3aTeM IPUMEHSIOT CTaTUCTUYECKII aHa I3
MOJIyYEHHBIX Pe3yJIbTaTOB, 4TOOBI BRIABUTH aHoMannn. Hampuwmep, pac-
CMOTPHM OOBIYHBII CJTyYail rpaHIMYHOI TPOBEPKH UANA30HOB vrcesr. Tpa-
JUINOHHBIE MOJIYJIbHbBIE TECTHI TIPOBEPSTIOT N3BECTHBIE MECTA, B KOTOPHIX
MpepbIBAIOTCS YrcIa (TIOSIBJISIOTCS OTPUIlATETbHbIE BEJTMUMHBI, IIPEBbBITIA-
I0TCSI pa3MEPHI U T. 11.), OTHAKO OHU HEBOCTIPUNMYHBBI K HETIPEBUIIEHHBIM
MOTPAaHUYHBIM ciydasgM. [eHepaTnBHOE TECTUPOBAHIE TPOBEPSIET KAXK/I0€
BO3MOJKHOE 3HAYEHHE U COOOMIAET O MOTPAHUYHBIX CJIydYasX, KOTOPbIE
ObLIN HAPYIIEHBI.

3aueM 310 (Mnnm noyeMmy 6bl 1 HeT)?

He cymiectByeT «cepeOpstHOM My, 1 apXUTEKTYPa He SIBJISIETCSI UCKJTIO-
derieM. M bl He PEKOMEH/IYeM B KasK/IOM IIPOEKTeE I00UBATHCSI CIIOCOOHOCTH
9BOJIIOIIMOHUPOBAHNUS 3a CUET JIONOJTHUTEIbHBIX 3aTpaT U YCUIINA, ecaun
3TO HE IPUHOCUT IIPEUMYIIECTB.

3aueM Ta WM MHas KOMNaHUA peLuaeT CTPoUTb
3BOJIIOLMOHUPYIOLLYIO apXUTEKTYpY?

MHorue KOMIIaHUN CUUTAIOT, YTO 3a MOCJIEJHIEe HECKOJIBKO JIeT IUKJ 13-
MeHEHU YCKOPUJICS, 4TO OTPaKEHO B BBINIEYTIOMSIHYTOI 3ameTke Forbes,
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4TO KasKzasi KOMIIAHUS J0JKHA ObITh KOMIIETEHTHOIN B pa3paboTKe U 10-
CTaBKe IIPOrPaMMHOT0O 0OeCIICUeHMS.

MporHo3upyemas wnu pasBMBaemasi

MHorue KOMIIAaHUU OIEHUJIH JIOJTOBPEMEHHOE TIIIAHUPOBAHKE PECYPCOB
U TIIPOYHUX CTPATErnyecKuX (hakTOPOB; OUEBUIHO, YTO KOMIIAHUU IIEHSIT
npozrosupyemocmnv. OHAKO N3-32 TMHAMUYECKOTO PABHOBECUST 9KOCUCTEM
pa3paboTK¥ IPOrPaMMHOTO 0GeCIedeH s TPOTHO3UPYEMOCTH TIPOIIAJa.
Pa3paboTurKu apXUTEKTYPbI IPEIPUSATHSI BCE €IIle MOTYT CTPOUTD TLIAHBI,
HO OHH B JII060I MOMEHT MOT'YT HIOTEPSITh AKTYaIbHOCTb.

Jlaxxe KOMIIAaHUY U3 YCTOSBIINXCS, Pa3BUTBIX OTpacJeil He CTaHyT UTHO-
PHPOBATh PUCKU CHCTEM, KOTOPBIE HE MOTYT pa3BUBaThCst. Takcu GbLIO
MHOTOITEHTPOBBIM MEXIYHAPOIHBIM MHCTUTYTOM, KOT/[A €70 HA4YaJIl COTPSI-
caTb KOMIIAHWH, 3aHUMAIOIIUeCs Paii/l-IIIEPUHIOM, TO €CTh COBMECTHBIMU
noe3ikaMu. T KOMITAHUH TIOHSJIN U OTPearnpoBasi Ha U3BMEHSIONINeCs
sKOCHCTeMBI. Takoe sBJIeHNE M3BECTHO KaK AnjieMMa HHHOBaTopa'. OHO
JEMOHCTPHUPYET, YTO KOMIIAaHUU B YCTAaHOBUBIIMXCS PbIHKAX MOLYT IIPO-
rOpeTh, IIOCKOJIBKY O0Jtee TMOKIe CTapTallbl JIydIlle pearnpyroT Ha MEHSIIO-
LIYIOCSI 9KOCUCTEMY.

[TocTpoenue 9BOJIOIMOHUPYIONINX APXUTEKTYP TPEOYET AOMOTHUTETHHOTO
BPEMEHM M yCUJINI, HO Harpajia IPUXOJIUT, KOT/la KOMIIAHUST MOXKeT pea-
TUPOBATh HA CYIIECTBEHHbIE MI3MEHEHNUST PhIHKA O€3 3HAYMTENbHBIX Mepe-
nenok. IIpenckazyeMocTb HUKOT/IA He BEPHET HAC B 310Xy MeHHMpeliMoB
U CIEeTMATM3UPOBAHHBIX BBIUUCINTEbHBIX IIEHTPOB. BhICOKOBOJIATUIIbHAS
pUPO/Ia MUPa Pa3pabOTOK BCe CUJIbHEE TTOTATKUBAET BCE OPraHU3aIin
K MHKPEMEHTHBIM U3MEHEHUSIM.

MacwTtab

[lonroe Bpems Hausyuleil IPaKTUKON B apXUTEKTYpe CUUTAIOCH 110-
CTPOEHUE CHCTEMBI TPAH3AKITUIT ¢ OTIOPO Ha PEJISIIMOHHBIE Oa3bl TAHHbBIX,
C NCITIOJIb30OBaHMNEM MHOTUX (l)yHKL[I/Iﬁ 633 AaHHBIX JIJIA yIIPpaBJE€HUA KO-

U https://ru.wikipedia.org/wiki/IToapbIBHble HHHOBAIUT
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opauHanueil. [Tpo6ieMoii 9TOro moaxo/1a ABJAIETCS MaciTabupoBaHue,
TaK KaK C €ro MpUMeHEeHWEM CTAaHOBUTCS TSIKETO MaciiTabupoBaTh 03-
KeH 1 6a3bl fanubixX. /711 penenust 3Toi mpobeMbl OBLIO CO3/IAHO MHO-
JKeCTBO XUTPOYMHBIX TEXHOJIOTHI, HO BCe OHU JINIIb YACTUYHO Peliaan
(byHIaMeHTATbHYIO MPoOIeMy MacIITaOMPOBAHNS, CBSI3aHHOCTH. JI1006ast
COe/IMHUTebHAs TOYKA B ADXUTEKTYPe B KOHEYHOM cueTe IPeIsaTCTByeT
MaciTabupoBaHKIoO, a HajleXkK/a Ha KOOPANHAIINIO Oa3bl JaHHBIX TIPUBO-
JIAT B TYITUK.

Kommanust Amazon CTOJIKHYJIACh ¢ 9TOM pobieMoit. IcXoHbIi cailT ObLI
CIIPOEKTUPOBAH C MOHOJIUTHBIM (DPOHTEH/IOM, TIPUBSI3AHHBIM K MOHOJIUT-
HOMY O9KEHJLY, CMOIETMPOBAHHOMY A1 0a3 AaHHbIX. [Ipu yBennyenun
TpaduKa OHU JOJKHBI ObLIM YBeIMUUTh MaciiTad 6a3 gaHHbIX. B Kakoii-
TO MOMEHT OHM JIOCTUTAJIM MIPEAeIbHBIX MaciTaboB 6a3 JaHHBIX, a BO3-
JEHCTBIE HA UX CAalT CHUIKAIO IIPOU3BOAUTEIBHOCTh — BCE CTPAHMIIBI
3arpy;Kajiich MeJJIeHHEe.

B Amazon ocosHasiu, 4TO CBSI3BIBAHUE BCETO € YEM-TO 00HUM (C PEJISITIOH-
HOI 6a30i1 TaHHBIX, IMUHON cepBrCa MPEANPUSATHS U T. 11.) OTPAaHUYUBAET
Martabupyemoctb. C MOMOIINBIO MEPEPOEKTUPOBAHUS TEKYIIE apXu-
TEKTYPbl B aPXUTEKTYPY MUKPOCEPBHUCOB, KOTOPOE YCTPAHSIJIO HEHaJlIe-
JKalyio CBSI3aHHOCTH, OHU 0OECIIEYIIIN CBOEH HKOCHUCTEME BO3MOKHOCTD
MaciTabupoBaHUs.

[To60YHBIM TPEUMYIIECTBOM YMEHBIIECHUS CBI3aHHOCTH CUCTEMBI 9TOTO
YPOBHS ABJIIETCS YyCUIIEHHOE 9BOJOIIMOHUPOBaHre. Ha npoTskeHnu Beeit
KHUTHU MBI TTIOKa3bIBAJIM, YTO HEHAJJIEXKAIasd CBI3aHHOCTD TIPE/ICTABIISET
camyio GoJIBIIYIO TIPobJIeMy 9BoJIIOIMOHNpoBaHst. [TocTpoeHne macrira-
O6UPYEMOIl CHCTEMBI TAKKe CTPEMHUTCST COOTBETCTBOBATH 9BOJIIOIIMOHUPY -
eMOH CuCTeME.

MNepenoBble 6U3HEC-BO3MOXKHOCTH

Muorre koMnanun cMOTpsT ¢ 3aBUCThIO Ha Facebook, Netflix u apyrue
TlepeIoBble TEXHOJOTUYHBIE KOMITAHUH, TTOTOMY YTO OHH TT0JIB3YIOTCST
TEXHUYECKH CTOKHBIMI (DYHKITHsIMU. VIHKPEMEHTHbIE M3MEHEHMUST T03BO-
JISTIOT FICTIOJTb30BATh XOPOIIIO U3BECTHBIE TPAKTUKI, TAKHE KaK Pa3paboOTKH
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Ha OCHOBE I'MIIOTe3 U Ha OCHOBE JIaHHbIX. MHOTr1Me KOMIIaHUU CTPeMSTCS
BKJIIOYUTH B T1€1Tb 00PATHOW CBSI3W CBOUX TOJIb30BATENEN C TOMOIIIHIO
MHOTOMEPHOTO TecTUpoBaHusi. OCHOBHBIM CTPOUTETBHBIM OJOKOM JJIsT
MHOTHUX COBPEMEHHBIX MTPaKTUK DevOps sBsieTcs: apXuTeKTypa, KoTopast
MOJKET BOJIIOIMOHUPOBaTh. Harprmep, okazanock, 4To pazpaboTymKam
TPY/HO BBINOJHATH A/B-TecTpoBanue npu HaJIUYUKM MEX1LY KOMIIO-
HEHTaMM BBICOKOW CTEIeHU CBSI3aHHOCTH, 4TO JleJIaeT 3aTPy/HUTEIbHOM
M30JISITIIAI0 30H 0TBeTCTBeHHOCTH. OOBIYHO 9BOJIOIUOHUPYIOIIAsT APXU-
TEKTypa TO03BOJISIET KOMITAHUY JIydllle pearnpoBaTh Ha HEN30eKHbIE, HO
Hellpe/icKazyeMble N3MEHEHMUSI.

Bpems umkna kak 6M3Hec-MeTpuKa

B pasnene «Kouseiiepsr passeprbiBanusi» (c. 64) ObLIO MOKa3aHO pas-
JIYre MEK/Ly TPOTIECCOM HeNnpepvleHoli NOCMAsKU, B KOTOPOM MUHUMYM
OJIMH 9TaIl B KOHBeepe Pa3BepThIBAaHUS BBITIOTHSIET BPYIHYIO NOCMABKY,
U TIPOTIECCOM HENPEPbIBHOZ0 PA3BEPMbLEAHUSL, B KOTOPOM TIePeX0/] C KaxK-
JIOTO 3Tl IPH €T0 YCIEITHOM 3aBePIIeHNN Ha CIIeTyIOTINI BBITTOTHIETCS
aBroMatndecku. [locTpoeHne HENMPEePBIBHOTO pa3BepThIBaHMs TpebyeT
BBICOKOTO YPOBHSI BBITIOJTHEH VST IIPOEKTHBIX PAbOT; 3a4eM jKe KOMITaHUSIM
TaK JIaJIeKO 3aX0/IUTh?

ITa HEOOXOMMOCTh CBsI3aHA C T€M, YTO Ha HEKOTOPBIX PHIHKAX BPEMsI
IIUKJIA CTAHOBUTCST (haKTOPOM, OTIPEIEISTIONIAM PAa3JIndiist B GU3HeC-CPeIe.
HexoTopbie KpyIiHble KOHCEPBATHBHBIE OPraHU3alUU CMOTPSAT Ha TIPO-
rpamMMHOe obecriedeHre Kak Ha HaKJIaiHble PACXO/IbI U I0ATOMY MbITAIOTCSI
MUHUMHU3UPOBATH 3aTPpaThl. VIHHOBAIIMOHHBIE KOMITAHWY BUST B TIPO-
rPaMMHOM 00€CIIeYeHIH MTPEUMYIIECTBO, 0OecIieunBaoiiee KOHKyPeH-
TocrocobHocTh. Hanpumep, ecain komnanuss AcmeWidgets paspaboraia
apXUTEKTYPY CO BpEMeHeM IUKJIa B TpH yaca, a y PenultimateWidgets on
OCTaeTcst PaBHbBIM IiecTy HezesisiM, y AcmeWidgets ecTh IperMyIiecTsBo,
KOTOPBIM OHA MOKET BOCIIOJIb30BAThCSL.

MHorue KoMIIaHUU pacCMaTPUBAIOT BpeMsl IIUKJa KaK [1epPBOKJIACCHBII
MoKasarejb pa3BUTUs OM3HECA B OCHOBHOM MOTOMY, YTO OHU JKUBYT
B YCJIOBUSIX BBICOKOW PBIHOYHOW KOHKYpEHIUU. Bce PhIHKM B KOHeu-
HOM CY€Te CTAHOBSITCS, TAKUM 00pa3oM, KOHKypeHTHbIMI. Harpuwmep,
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B Havase 1990-X ro0B HEKOTOPbIE KPYIHbIE KOMIAHUU BeJau cebst
aKTHUBHEE Ha MyTH aBTOMAaTH3allMK BBIOJHIAEMOTO BPYYHYIO pabouero
MOTOKA, UCTIOJIb3YsI IJIsl ATOTO MPOTPaMMHOE o0ecIieueHre, U oIy daiu
OTPOMHBIE TIPEUMYIIIECTBA I10 MEPE TOTO, KaK BCE KOMIIAHUU OCO3HABAIN
HEOOXOIUMOCTD ITOTO.

N3onsauma xapakTepucTUK apXMTEKTYpbl HA YPOBHE KBaHTa

[IpezcraBienye TpagUIIMOHHBIX He(DYHKIMOHAIbHBIX TPEOOBAHUI B BIE
(YHKIIMHU IIPUTOAHOCTH U TIOCTPOEHIE XOPOIIO HHKATICYTMPOBAHHOTO ap-
XUTEKTYPHOT'O KBaHTa AET BO3MOKHOCTD Pa3paboTYUMKaM IIOAAEPKUBATH
pas3InYHbIe XapaKTEPUCTUKU KaXK/Or0 KBaHTa, YTO SIBJISIETCS OJHUM U3
[PEUMYIIECTB MUKPOCEPBUCHOM apXUTEKTYPhl. I[I0CKOIBKY TeXHIYecKast
apXUTEKTypa Ka/J0ro KBaHTa He CBA3aHa ¢ OCTAJIbHBIMK KBAHTAMM, Pa3-
PabOTYMKK APXUTEKTYPBI MOTYT BHIOMPATB JJIs KasKI0TO BAPHAHTA UCIIO b~
30BaHUs pasHble apXUTEeKTYpbl. Harprmep, pazpaboTdnKu It OHOTO He-
GOJIBIIIOTO CEPBHCA MOTYT BHIOPATh MUKPOSIIEPHYIO apXUTEKTYPY, TaK KaK
OHU XOTAT TIO/JIEPKUBATH HEGOJIBIIIOE SIIPO, TIO3BOJISIONIEE IOCTETIEHHbBIE
nobasnenus. J[pyras rpyria paspaboTUNKOB MOKET BHIOPATH JIJIsT CBOETO
cepBHCa apXUTEKTYPY Ha OCHOBE COOBITUI, YTO CBS3aHO C IPoOIeMaMu
maciitabuposanust. Eciin 06a cepBrca sSIBASIOTCS 4aCThi0 MOHOJUTHOM
apXUTEKTYPBI, paspaboTyrKaM MPUAETCS UATH HAa KOMIIPOMECCHI, YTOOBI
VIOBJIETBOPUTD 06a TpeboBanus. VI30/1Mpys TEXHUYECKYIO apXUTEKTYPY Ha
YPOBHE HeHOJIBIIOTO KBaHTa, Pa3pabOTUNKU apXUTEKTYPBI MOTYT COCPEIO-
TOYNTHCS HA OCHOBHBIX XapaKTEPUCTUKAX OJIHOIO KBAHTA, He aHAIU3UPYS
KOMITPOMUCCBI JIJIsl IPUOPUTETOB KOHKYPEHIIUU.

MpakTnyeckn npumep: nsbmparenbHbii MacwTab
B PenultimateWidgets

Y PenultimateWidgets ecTb cepBHUCHI, KOTOPBIM JJOCTATOYHO COBCEM He-
MHOTO B IIJIaHe MacIITabupOBaHUs, U MOITOMY 3TH CEPBUCHI HAITHCAHBI
B ITPOCTBIX TEXHOJIOTUYECKUX CTEKaX. O[[HB.KO Iapa CEpBHUCOB OTJIMYAIOTCA
ot HuX. CepBuc Import M0KEH KXy HOYb MMIOPTHPOBATH JIAHHbBIE
MHBEHTAPU3aI[MU U3 CAJIOHOB 0OCJIY;KUBAHUS JIJIsT CUCTEMBI OyXrasirep-
ckoro ydera. [loaTomMy apxuTeKTypHbIE XaPaKTEPUCTUKU U (DYHKITUN TIPH-
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TOJIHOCTH, KOTOPbIE Pa3pabOTYNKN BCTPOMJIU B CEPBUC Import, BKIIOUAIOT
Macumadupyemocms u OMKa30yCMouduUBoC b, KOTOPbIE CUIILHO YCITOKHSIIOT
TEXHUYECKYI0 aDXUTEKTYPY 3TOT0 cepBuca. /[pyroii cepsuc, MarketingFeed,
BBI3BIBAET KAXK/IBIM CAJIOH MTPU €T0 OTKPBITUU JIJIST TIOJYIeHUsT CBe/IeHUI
0 eKeTHEBHBIX TIpoiaskax n oOHoBIeHusTX. CepBuc MarketingFeed HyK1aet-
csl B cnocobrocmu k 6vbicmpoti adanmauu, 9To0bl CIIPABJISITHCS C BCIIECKAMU
3aITPOCOB 10 MEPE OTKPBITHS CAJIOHOB B PA3HBIX YACOBBIX MOSICAX.

PacnpoctpatenHoit mpobieMOil B apXUTEKTYPe € BBICOKOI CTEIEHBIO
CBSI3AHHOCTH ABJISCTCS HElPpeJHAMEPEHHOE YPe3MepPHOe TeXHUYeCKoe
YCIIOJKHEHVEe cucTeMbl. B etife 6oJiee CBSI3aHHOHOI apXUTEKTYpe pazpabor-
YUKaM MOTPEOYETCst BCTPOUTD B KasK/bIi CEPBUC TaKKe XapaKTePUCTUKH,
KaK MacITabupyeMoCTb, 0TKa30yCTONYMBOCTD 1 THOKOCTD, 3HAYUTETHHO
YCJIOJKHSISI T€ CEPBUCHI, KOTOPBIM 3TO He0OX0nMo. PazpaboTumku mpu-
BBIKJT BBIOMPATh apXUTEKTYPY MCXO/s U3 HaOOPa COOTBETCTBYIONIUX
KOMITPOMUCCOB. Pa3zpaboTka apXUTEKTYPBI € YETKO OTIPEIETEHHBIMU IPa-
HUIIAMU KBaHTA TO3BOJISIET BHIOPATh TOYHbIE XapaKTEPUCTUKH, KOTOPbIE
TPeOYIOTCST apXUTEKTYPE.

Apantaums v 3BOJIIOLLMOHHOE pa3BuTue

MHorue opranu3aryy Morajuch B JIOBYIIKY IOCTEIIEHHOTO YBeJTUYeHUsT
TEXHUYECKOTO J[0JITA U HEJKEJTAHUsI BBITTOJIHSTH HEOOXOAUMYIO PECTPYK-
TYPU3AIIUIO, YTO, B CBOIO OYEPE/Ib, /IEJIA€T CUCTEMBI M TOUKH MHTErPAI[UU
xpynkumu. Kommanuu crapaiorcst 000UTH 3Ty XPYIKOCTb ¢ MOMOTI[BIO
TaKUX MHCTPYMEHTOB, KaK IITUHbBI CEPBHCA, KOTOPbIE YMEHDIIIAIOT FTOJIOBHYIO
60JIb, HO HE PACCMATPUBAIOT TPOOJIEMY TIIYOKE JIOTHUECKOTO CIETIIEHUST
GusHec-TpoIeccoB. Vcmob3oBaHie MUHBI CEPBUCA SIBJISIETCS TIPUMEPOM
adanmayuuy CyuecTBYOIIEN CUCTEMBI IJIsl TIPUMEHEHWS TIPU JAPYTUX Ha-
crpoiikax. Ho, Kak Mbl y2Ke MO{4€PKUBAJIN PaHbliie, TOOOYHBIM 3 heKTOM
a/lanTaluu SIBJISIETCS YBeJNUeHne TeXHUUeCKoTo gosra. Korma paspabor-
YUKH YTO-TO AIalITUPYIOT, OHU COXPAHSIIOT MCXO/HbIE XapPaKTEPUCTUKU
1 100aBJISIIOT BMECTE ¢ HUMU CJIOH C HOBBIMHU XapaKTepuctukamu. dem
GOJIbIIIE [UKJIBI aIalITALUHU BBIAEPKIBAET KOMIIOHEHTOB, TeM HoJiee IapaJi-
Jiesin3Ma Oy/ieT B MOBEJIEHUN apXUTEKTYPBI, 4TO TIPUBEJIET K MOBBIIIEHITIO
CJIOKHOCTH, HO HAJIEEMCSI, UTO CTPATETUUECKH.
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Wcnop3oBanue repekiodaresieil (GyHKITUN JaeT XOPOTIIWH TPUMep TIpe-
UMYTIEeCTB afanTtarnuu. Yacto pa3zpaboTIMKI UCITIOIB3YIOT TIEPEKITI0YaTe-
JIW, KOT'/Ia IIBITAIOTCS UCIIOJIb30BaTh HECKOJIBKO aJIbTEPHATUB € TIOMOIIBIO
pa3pabOTKU Ha OCHOBE TUIIOTE3, TIPOBEPSISI HA MOJB30BATE/ISAX, KaKas U3
aJIbTEPHATUB Jiydlie. B aToM ciydae TeXHUUYECKUN JIOJIT, HajaraeMblii
HepeKJIIoYaTe IS IMU, SIBJISETCS YMBIIIJIEHHBIM U JKeJlaTeIbHbIM. KoHeuHo,
HAWJIy4Iliie MPAaKTUKHU ITPOEKTUPOBAHUS TAKOTO THUIIA TepeKIodaTeseit
CBOJISITCST K TOMY, 4TO UX HEOOXOAMMO Cpa3y ke yOparh, MOcje TOTo Kak
C MX MTOMOIIHIO OBLTIO MOJTYYEHO PETeHue.

AJIBTEepHATHBHO 3TOMY, 960II0UUOHHOE pa3sumue TipeJlycMaTpuBaeT GyHaa-
MeHTaJIbHOe n3MeHeHue. [locTpoenne sBOJIIOIMOHUPYIONIEH apXUTEKTYPbI
TSHET 3a c000iT U3BMEHEHHUE aPXUTEKTYPbI Ha MeCTe, 00eCIeYrBast 3alUTy
OT TIOBPEKAeHNI (DYHKIMAMI TPUTOAHOCTH. OKOHYATENBHBIM Pe3yJib-
TATOM SIBJISIETCS] CUCTeMa, KOTOPasl IIPOJI0JIZKAET 9BOIOIIMOHUPOBATD, He
HPUBOJIS K YBEJUYEHUIO HACTEYEMBIX XapaKTEPUCTHK B OOHOBJISIEMBIX
peleHnsx.

Mo kakoii NpuuMHe KOMNaHUA AenaeTt Bbi6op He CTPOUTb
3BOJIIOLMOHUPYIOLLYIO apXUTEKTYpY?

MpbI He yBepeHbI, YTO 3BOJIOIIMOHUPYIOINIAs apXUTEKTYpa — JIEKapCTBO OT
Bcex GoJie3Hell. Y KOMIaHUU MOKET ObITh HECKOJIBKO MTPUYKH HE Peasii-
30BBIBATDh 9TU UJICH.

Henb3q 3BONIOLMOHUPOBATb KOMOK Ipsi3u

OHON U3 KJITI0YEBBIX BO3MOKHOCTEN, KOTOPYIO pa3paboTUNKU apXu-
TEKTYPBI UTHOPUPYIOT, SIBJISIETCST 603MOMCHOCY MEXHUUECKOU Peanu3a-
Yuu — cJesyeT Jiu KoMaH/e OpaThest 3a aTOT poekt? Ecsin apxuTekTypa
npezcTaBiser coboil 6e3HaLeKHO CBA3aHHBINA OOJIBINON KOMOK IPSI3U, TO
IpeBpalieHne ero B 9BOMOIMOHUPYIONIYIO CHCTEMY MOTPEGYET OrpoM-
HOTO 0ObeMa paboT, BEPOSITHO, OOJIBIIETO, YeM MePENUChIBAHIE C HYJISL.
KoMmmanuu He CKIIOHHBI BBIOPACHIBATH TO, UTO €1lle IMeeT CYOEeKTUBHYIO
IIEHHOCTb, HO YaCTO Mepeieika OKa3biBaeTcst 6oJIee 3aTPATHOM, YeM mepe-
[UChIBAHUE 3aHOBO.
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Kak koMnaHuu MOTYT MOHSATDH, YTO OHU OKA3aJIUCh B 9TOW CUTYyaIun?
[TepBbiM 1MIaroM TpeBpaIeHus CyIecTBYIONEN apXUTEKTYPhl B 3BOJIIO-
[IIOHUPYIOIIYIO CHCTEMY SIBJISIETCST MOOY.IbHOCM®b. 1103TOMY TIEepBOii 3a-
faueii pa3paboTYrKa SIBJISIETCS TIOUCK CYIECTBYOIIEi B KAKOM-JTHOO BHIE
MOJIyJIBHOCTU B TEKYIIEW CUCTEME U PECTPYKTYPUPOBAHNE aPXUTEKTYPBI
Ha OCHOBe HaiiienHOI Moy ibHOCTH. [Tocse Toro kak apxuTeKTypa crajia
MeHee Iy TaHHOI, pa3pabOTYMKy CTAHOBUTCS JIETY€e PA3TJISIETD JIEKAIILY IO
B €€ OCHOBAHUU CTPYKTYPY U C/I€JaTh 000CHOBAHHbIE OTIEHKN HEOOXOTH-
MBIX YCUJINH /IS PECTPYKTYPHU3AIIUH.

LOMMHMPYIOT ApYyrMe XapaKTepUCTUKN apXUTEKTYPblI

Cnocobrnocmo K 360110UUOHUPOBANUIO JTAIITH OJTHA U3 HEMHOTHX XapaKTe-
PHCTHUK, KOTOpPBIE Pa3pabOTUYMK JOJIKEH OINEHUTDh MPH BBIOGOPE TON WK
WHOU apxuTeKTypbl. H1 ofiHa apxuTeKkTypa He MOKET MMOJHOCTHIO MO/I-
NepKUBaTh KOH(MJIUKTYTONE OCHOBHBIE 11esin. Hampumep, BcTpanBanue
BBICOKOH MTPOU3BOAUTENLHOCTH ¥ MACHITAOUPYEMOCTH B OJIHY U TY Ke
APXUTEKTYPY 3aTPYAHUTETHHO. B HEKOTOPBHIX ciIydadx MOTYT IIEPEBECUTD
npyrue (hakTopbI.

Boubinyio yacTb BpeMeHr pa3paboTIUKU BHIOUPAIOT aPXUTEKTYPY /115t BbI-
HOJTHEHUsT 00IMPHOTO Habopa TpeboBanuil. /[omycTuM, 4To apXUTEKTypa
JIOJIZKHA TIOIEPKUBATh BHICOKYIO CTEIleHb IIPUTOAHOCTH, O€3011aCHOCTH
U MacIITabupoBaHust. ITO TPUBOAUT K OOIIUM TTATTEPHAM apXUTEKTYPHI,
TaKUM KaK MOHOJINTHAST apXUTEKTYPa, ApXUTEKTYPa MUKPOCEPBUCOB MJIN
apXUTEKTypa Ha OCHOBe coObITHil. OHAKO CEMEICTBO apXUTEKTYD, 3d-
BUCSUUX O NPeOMemHotl 061acmu, CTPEMUTCS MAKCUMHU3UPOBATh OIHY
13 XapaKTePUCTHUK.

[TpeBOCXOHBIM TIPHUMEPOM 3aBUCSIIEN OT MPEAMETHOI 00IacTH apXu-
TeKTYpbI siBasieTcst apxutektypa LMAX! kommannu Custom Trading
Solution, Inc. OcHOBHOII 11€JTHI0 KOMITAHUT OBLITO 0OECTIEYUTD MPOITYCK-
HYTO CIIOCOOHOCTH OBICTPBIX TPAH3AKIUI, M OHKM OE3YCIEITHO SKCIIePH-
MEHTHPOBAJIU C PA3HBIMU METOZIAMU. B KOHIIe KOHIIOB, TPOAHATM3UPOBAB

U https://martinfowler.com/articles/lmax.html
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HVKHUN YPOBEHB, OHU OOHAPY KUK KJTIOY K MACIITaOUPYEeMOCTH, KOTO-
PBIIT 1esta uX JJOTHYECKYI0 CXEMY J0CTATOYHO HEOOJIBINONM, YTOOBI OHA
nozonwia st kera LIITY, u npeasaputenbHo pacipeesnaym BCIO aMsTh,
4TOOBI UCKJIIOUUTH CKOTIJIEHUE MYCOPHBIX JIaHHBIX. VIX apXuTeKTypa 10-
CTHUTJIA ONIEJOMJISAIONINX 6 MUJITMOHOB TPAH3AKINN B CEKYH/LY B O/THOM
Java-noroke!

Ecam apxuTtekTypa mocTpoeHa /il TAaKOH CIIeIUaJn3upOBaHHON 11eJH,
TO €€ pa3BUTHE [IJIsI JATbHENIIEro BKIOUeHust Apyrux GyHKIui Gyaer
3aTPYHUTETBHO (€C/IU TOJIBKO Pa3paboTYNKaM He TOBE3eT U apXUTEK-
TypHBbIe (DYHKIIMOHATBHOCTU YACTUYHO HE HAJIOKATCS JAPYT Ha JIPyTa).
[ToaToMy GOJBITUHCTBO 3aBUCSIIIX OT ITPEAMETHON 061aCT aPXUTEKTYP
He CBSI3aHbI C HBOTIOIMOHUPOBAHNEM, TaK KaK UX [eJb TPe0dIaiaeT Ha/l
OCTaJIbHBIMH.

YXepTBeHHas apxuTekTypa

Maprun Daysep nan ompejesieHne ;KepTBEHHON apXUTEKType!, Kak
IpeIHa3HaYeHHO /IJIs1 TOTO, YTOOBI €€ BEIOPOCUTH. MHOTUM KOMITAaHUSIM
TpebyeTcst MOCTPOUTH BHAYAJIE IIPOCThIE BEPCHUH JIJIst NCCJIEJOBAHMS PhIHKA
WJIH TIPOBEPKU sKu3HecocodHocTu. [locsie yenemnHoit mpoBepKu OHI MOTYT
HOCTPOUTD HACMOAWYH APXUTEKTYPY IS TTIO/IEPSKKY TeX XapaKTePHUCTHK,
KOTOpbIC ITPOABUJINCH ITPpU NCCJIEJOBAHWH.

MHorne KOMIIAaHUH JIeJ1al0T 3TO cTpaTernyeck. YacTo KOMIIaHUU CTPOST
TaKOI THIT APXUTEKTYPBI TPU Pa3paboTKe MUHIUMAIbHO JKU3HECTIOCOOHOTO
MPOYKTA JIJIst TECTUPOBAHUS PHIHKA, TVIAHUPYS B ATbHEIIEM TOCTPOUTH
GoJiee HAIEKHYIO ADXUTEKTYPY, €CIU PHIHOK OJ0OPHUT MPEICTABIEHHDIN
npoaykrt. IlocTpoenue kepTBeHHON apXUTEKTYPBI IPeIoaraeT, YTo
pa3paboTUNKU He COOUPAIOTCSI €€ HBOMOINOHIPOBATH, & COOMPAIOTCS 3a-
MEHUTDH Ha 4TO-TO OoJsiee mocTosinHoe. OOIauHbIe TIPE/IOKEHUST AeTaI0T
3TO TIPUBJIEKATEIbHBIM BAPUAHTOM JIJ1s KOMIIAHWH, 9KCTIEPUMEHTUPYIONIX
€ JKM3HECTTOCOOHOCTHIO HOBOTO PHIHKA WJTH TIPEIJIOKEHNSL.

U https://martinfowler.com/bliki/Sacrificial Architecture.html
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3akpbiTe 6M3Heca B rnylaHax

IBOJIIOIUOHUPYIOIIAsA APXUTEKTYPa MOMOTaeT GU3HECY aJlaliTUPOBATHCS
K U3MEHEHMSIM 9KOCUCTeMBL. Eciin KoMITaHus He TJIaHUPYyeT BECTH JieJia
yepes TOJl, TO HET MPUYNH 3aHUMATHCS TTOCTPOEHUEM IBOJIOINMOHHON
APXUTEKTYPHI.

HeKOTOpI)IG KOMITaHUM HAXOAATCA B TAKOM ITOJIOJKEHUU; ITPOCTO OHU 9TOT'O
€11e He OCO3HaJIN.

Y6erxxpas apyrux

ApxuTeKTOphl U pa3paboTuynK GOPIOTCS 3a TO, YTOOBI HETEXHUYECKHE
MEHEKEPhl U UX KOJIJIETH MOHUMAJIH PEUMYIIECTBA SBOJIOIMOHHON
apxuTeKTypbl. OCOOEHHO ATO OTHOCHTCS K TEM YaCTsIM OPraHU3aIln, KO-
TOpBIE B HAUOOJIBIIEN CTENEHN OTOPBAHBI OT HEOOXOAUMBIX U3MEHEHUIA.
Harnpumep, pazpaboTyrku, KOTOPbie TOBOPAT OMEPAIMOHHON IpyTIie
0 HEKOPPEKTHOM BBITIOJIHEHUH CBOEH PabOThI, BCTPETSIT COMPOTUBIIECHUE.

MbI pacckasasii 0 HaruIydIineM pereHnH 5Toi mpobJieMbl B riiase 6. Bmecto
TOTO 4TOOBI Ybescoamy, Tydlie nPOOeMOHCMPUPYLUmMe mo, Kak 3TH UAen
yJIydImaT ux paboTy Ha MpaKTHKeE.

MpakTUueckui npumep:
KOHCYJ/IbTaLusl No cUCTEMe A31040

OjiHa 3 HAIMX COTPYAHUIT paboTasIa ¢ KPYITHOW PO3HUYHON CETBIO, MbITa-
sCh yOeruTh pa3pabOTUMKOB apXUTEKTYPBI IIPEATPUSTUS U OIIEPATUBHY O
IPYIIY BOCIIOJIB30BAThCS O0JIee COBPEMEHHOI pakTrkoit DevOps, Takoi
KaK aBTOMaTU3MpPOBaHHAs MHUIMATIN3AIIUS MAIllUH, YCUJIeHe KOHTPOJIS
u 1. 1. O1HAKO BCe ee MpelyIosKeHNsT He HaXOAMJIN OTKJINKA, YTO BhIPasKa-
JIOCH IBYMSI TIPOCTHIMU (hpazaMu: «Y Hac HET BpeMeHU» n «Harm cxembr
CJIMIIIKOM CJIOJKHBIE, BCE 9TO He OY/IET 371eCh paboTaTh».

Torna ona mprMeHMIIa TIPEBOCXOHY IO TEXHUKY, HA3BAHHYIO KOHCYAbMAUUS
no cucmeme 031000. B MHOTOUMCIEHHBIX ITPUEMaX JA3[0JI0 TIPOTHB COTIep-
HUKA UCIIOJb3YeTCsT ero coOCTBeHHbIN Bec. Koncyiomauus no cucmeme
031000 CBOJIUTCSI K HAXOXKIAEHUIO OOIEBO#T TOUKHM 1 (hUKCAIINH €€ B KAaUueCTBe
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npumepa. BosieBoit TOUKOIT B pOSHUYHON ceTn ObLTa cpejia KOHTPOJIS Ka-
YecTBa: ee HUKOT/A He ObL10 ocTtaTouro. [loaToMy Koria KoMaH b1 Oy Iy T
IBITATHCS IETTUTHCST CBOEi paboveil cpeoi, aTo OY/IeT BbI3BIBATH TOJBKO
roJioBHY10 6oJib. TIpuBeist Takol TIpUMep, Hallla COTPYIHUIIA TOTyYnIIa
omoOpeHne Ha CO3/IaHMe CPeIbl KOHTPOJISI KAUuecTBa ¢ UCIIOJIb30BAHIEM
COBPEMEHHBIX MHCTPYMEHTOB 1 MeTo/10B DevOps.

Koraa pa6ora Gbliia 3aBepiieHa, OHa pOAEeMOHCTPUPOBaIa OIIUOOUHOCTh
060UX TPEABIAYINX peanonoKenuii. Terepp mobas KomaHa, KOTOpoii
HeoOX0IMMa Cpejia KOHTPOJI KauecTBa, Moriaa 6e3 Tpyjia ee MOJy4UTh.
Ee ycusust, B ¢BOIO 0uepesib, yOe I OTlePaTUBHYIO TPYIIILY CAEIATh [10-
IIOJIHUTE/IbHbIE MHBECTUIINH B COBPEMEHHbIE METO/IbI BBU/LY X OUEBH/IHOI
rienHocTu. JlemoncTpanust mobeiia 06CyKAeHUs.

NMpuMmep n3 6usHeca

[IpencraBuTes Ou3Heca YacTO € MOAO03PEHUEM OTHOCSITCS K aMOUIHO3-
HbeIM [ T-1ipoexTam, KOTOpbIE MOXO0KH HA JOPOTOCTOSIIEe YITPasKHEHNE 110
nepesiesike CBA3YIOIEero MporpaMMHoro obecriederust. OHaAKO MHOTHE
KOMITAaHUY OOHAPYKIIIN, YTO OOJIBITHHCTBO TPEOYEMBIX BO3MOKHOCTE
MMEIOT OCHOBY B 9BOJIIOIIMOHUPYIOIIEH apXUTEKType.

«byaywee y)xe HaCTynuno...»

bynymee yxxe nactynumo. [Ipocto oo elje HepaBHOMEPHO
pacIpe/eseHo.

— Nunvsim Tubcon (William Gibson)

MHorne KOMIIaHIK PACCMATPUBAIOT TIPOTPAMMHOE O0ecTieueHne Kak Ha-
KJIQ/[HbIEe PACXOJIbl, HATPUMep, Kak cucteMy ororienus. Korua pazpabot-
YUKH TIPOrPAMMHOTO 00OecIiedeHnst OOIAIOTCST ¢ PYKOBOAUTENSIMU TUX
KOMIAHUI 06 MHHOBAIIUSIX B TPOTPAMMHOM 0G€ECIIeYeHU T, OHU TIPEICTaB-
JSIOT cebe CaHTeXHUKOB, MTPO/IAIOIINX UM JIOBOJIBHO [OPOTHE HAKJIAHbIE
pacxoibl. OiHaKO 3TO ycTapeslliee pe/iCTaBIeHIe O CTPATernYecKoi Bask-
HOCTH TIPOTPAMMHOT0 0O€eCTiedeH st AUCKPeAUTUPOBaHo. JInia, mpuHruMa-
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IOIIME PENIEHNSI OTHOCUTEIHHO 3aKyTIOK TIPOTPAMMHOTO 0O€CTIeYeH s, KaK
MIPaBUJIO, CTAHOBSTCS WHCTUTYIITMOHAJIBHO KOHCEPBATUBHBIMU, OT[CHUBASI
9KOHOMMUIO 3aTPaT Ha UHHOBAIIUU. APXUTEKTOPDI IIPE/ITPUSATHS COBEPINAIOT
9Ty OIMIMOKY TI0 MOHSATHBIM IPUYUHAM — OHU CMOTPSIT Ha JIPYTHe KOMIAHUT
B CBOEIT 9KOCHCTEME, YTOOBI YBUIETD, KAK OHU TIOXO/ISAT K THM PEIICHUSIM.
Ho Takoii oaxo onaceH, IIoTOMY 4TO MPOOUBHAST KOMITAHUST, UMEOIIIast
COBPEMEHHYIO apXUTEKTYPY ITPOrPAMMHOTO 00€CTIeUeHUSsT, MOJKET TIepeiTh
B 00J1aCTh CYIIECTBYIONIEH KOMITAHUN U BHE3AITHO CTaTh IOMUHUPYIOTIEH,
MOTOMY 4TO Y HUX €CTb JIy4line NH(MOpMaImOHHbIe TEXHOJIOTUH.

Asuratbcs 6bicTpo u 6e3 aBapui

BosbimmHCeTBO KPYITHBIX KOMITAHUT JKATYIOTCST HA TEMIT USMEHEHUH BHY TPI
opraauszaiyu. OauH U3 1060YHbIX 3(HPEKTOB IOCTPOEHUS IBOJIOLUOHN-
pylolieil apXuTeKTypbl MPOSIBJASIETCS KaK MoBbIIeHne 3G (eKTHBHOCTI
MPOeKTUPOBaHM. Bee MpakTUKM, KOTOPbIe MBI HA3bIBAEM UHKPEMEHMHbLE
usmenenus, yIydnaoT aBToMarusaimio u adexktnsHocts. Onpezenenne
00sI3aHHOCTEH aPXUTEKTYPBI TIPEANIPUATHSI BEPXHETO YPOBHS KaK (DYHKI[HI
[PUTOHOCTH OTHOBPEMEHHO YHU(UIIMPYET Pa3indHbie HaOOPBI 00sI3aH-
HOCTelT 1 3acTaBjIsieT pa3pabOTUYMKOB yMaTh B OTHOIIEHUH 0OBEKTUBHON
Pe3yJIbTaTUBHOCTH.

[TocTpoenue aBOJIOIMOHUPYIOIIEH apXUTEKTYPbI TIPE/III0JIaraet, YTo Bce
KOMaH/Ibl MOTYT C YBEPEHHOCTHIO BHOCUTH B aPXUTEKTYPY MHKPEMEHTHBIE
usMmenenus. B rimase 2 mbr onucasnu npumep GitHub, B koTopom ncmoss-
30Basicst GYHKITMOHATBHBIN KOMIIOHEHT apXUTEKTYPhI Oe3 perpeccuii
(OTHOBPEMEHHO PACKPBIBAIOIINI APyTHe HepacKpbIThie omOKkn ). Ipes-
craBuTesn GusHeca 60ATCs paspylnaronmx usmenenuii. Eciu paspabor-
YUKH CO3/IAI0T aPXUTEKTYPY, KOTOPasi O3BOJISIET BHOCUTh MHKPEMEHTHBIE
u3MeHeHus ¢ OOJIbIIell YBEPEHHOCTbIO, YUeM B CTAaPOil apXUTEKTYPE, TO OT
9TOTO BBIUTPBIBAIOT ¥ OU3HEC, ¥ TEXHOJIOTHSI.

MeHblLUe pucka

C yJry4nieHHbIMHU TTPAKTUKAMU ITPOEKTUPOBAHUS CHUKAETCS PUCK. JBO-
JIOIMOHUPYIONIAsl apPXUTEKTYypa 3aCTaBJIsIeT KOMaH/[bl 110J1b30BATbHCS
COBPEMEHHBIMU MTPAKTHKAMHY, TOOOUHBIN 3((HEKT KOTOPBIX BHIPAKAETCSI
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B MHKPMEHTHBIX 3MeHeHusX. [Tocsie Toro kak pa3paboTUMKHU CTAJIH YBe-
PEHBI, YTO UX ITPAKTUKU [T03BOJISIT UM BHOCUTD U3MEHEHUS B ADXUTEKTYPY
HUYETo He pa3pyllasi, KOMIIAHUM CMOTYT YBEJIUYUTH YACTOTY PEJIM30B.

HoBble BO3MOXXHOCTHU

JLyummii criocob mpoiaTh UEI0 BOJIIOIUOHUPYIOIIEH apXUTEKTY PbI O13-
HeCy CBsI3aH C MOJTy4eHneM HOBBIX BO3MOKHOCTEH, TAKMX Kak pa3paboTka
Ha OCHOBE TUTIOTe3. Y Mpe/cTaBuTeieit Or3Heca CTeKIeHeeT B3TIIsI, KOTia
pa3paboTUYNKK apXUTEKTYPBI KPACOUHO OIMHUCHIBAIOT TEXHUYECKUE YCO-
BEPIIEHCTBOBAHMS, TTOITOMY JIy4liie chOpMyTUPOBATH BOSMOKHOCTU OT
HOBOBBEJIEHWI Ha sI3bIKe OM3Heca.

NMocTpoeHue apXuTeKTypbl
C 3BOJIIOLIMOHHbIM pa3BUTUEM

Hammm e o mocTpoeHnn 3BOJIIOIMOHUPYIONIEH apXUTEKTYPbl OCHOBAHbI
Ha MHOTHX CYHIECTBYIOIIMX BeIax: TECTUPOBAHUHU, METPUKAX, KOHBelie-
pax pa3BepThIBAHUS U Macce JIPYTUX BCIIOMOTATENbHBIX MHPPACTPYKTYP
1 nHHOBaIMi1. MBI cO3/1a€M HOBYIO TIEPCTIEKTUBY 715 YHU(PDUKAITUN TTPE/IbI-
AYIIUX PA3HOOOPA3HBIX KOHIEIIIUIA, UCIIOIb3Ys (DYHKIUU IPUTOLHOCTH.
Jluist Hac Bee, 9TO CIIOCOOHO IIPOBEPUTH APXUTEKTYPY, ABJIeTCs (DYHKIMeN
IPUTOJHOCTH, a PACCMOTPEHHUE BCEX ITUX MEXaHU3MOB 00/Ieryaer aBToMa-
TU3AIAIO U TIPOBEPKH.

Xotesnoch Obl, 4T0OBI Pa3pabOTUMKU apXUTEKTYPbI HAUaIn yMaTh 00 ap-
XUTEKTYPHBIX XapaKTePUCTHKAX KaK O N000Q0UUXCS OyeHKe TTapaMeTpax,
KOTOPBIE TIO3BOJISAT MM TIOCTPOUTD GOJIee 0TKA30yCTOMINBYIO apXUTEKTYPY,
a He KaK 0 HeoOyMaHHOM yCTPEMJIEHUN.

Co3paTh HEKOTOPbIE CHCTEMBI H0JIee IBOJIOTIMOHUPYIONMMU Oy/IeT He-
JIETKO, HO Y HAC J€HCTBUTEIHHO HET BBIOOPA: 9KOCHUCTEMA Pa3pabOTKu
IPOrPAMMHOTO 0OOeCTIeYeH S TIPOIOIKAET BbIIABATh HOBBIE HIIEN, KOTOPBIE
HOSIBJISTIOTCST TaM, T7le UX COBCEM He sKjelib. Opranusanuu, crocoOHbre
pearupoBaTh U IPeycreBarh B 3TON cpejie, OYAyT UMETh CePbe3HbIE Mpe-
UMYIIECTBA.
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Hun @opa (Neal Ford) siBiisiercst iupexTopoM, paspaboTIMKOM apXUTEK-
TYP TIPOrPAMMHOTO OOECTIEUeHNUST U ICHHBIM BIOXHOBUTEIEM B KOMITAHWH
ThoughtWorks. Komnanust sanumaercst paspaborkoii [1O u ipescrasiisier
COO00IIECTBO YBJIEYEHHBIX, HAIleJIEHHBIX Ha Pe3YJIbTaT JI0/Iei, lyMaloIiuX
0 TIEPCIIEKTUBHBIX TEXHOJIOTUSIX U CIIOCOOHBIX PEIIATh CIOKHbIE TEXHUYE-
ckue 1mpobJieMbl, TpuBHOCS B I T-0Tpac/ib peBOJIOIIMOHHbIE UIEH, KOTOPbIE
HPUBOAAT K HMOJOKUTENIbHBIM COIMAIbHBIM M3MeHeHusM. /o paboTbl
B ThoughtWorks Hut 6611 riraBabiM TexHomoroM B hupme DSW Group,
Ltd., sanumaroreiicst obydeHnem u pazpabOTKaMH.

Hur umeer crenens B obmactu Computer Science YHuBepcuTera IiraTta
JIsKOpIsKUSL, CO crielraansalieil B 001acTh sI3bIKOB IIPOrPaMMUPOBaHUST
U KOMIIMJIAITOPOB, a TaK:Ke B 00JIaCTU cTaTHCTHYecKoro aHanmusa. OH
SIBJISIETCST MEKIYHAPOHBIM MTPU3HAHHBIM IKCIEPTOM B pa3dpaboTkax
U TIOCTaBKaX MPOrPaMMHOTO obecriedeHnst, 0cOOEHHO Ha CThIKE METOIOB
rOKOTO MPOEKTUPOBAHMS U APXUTEKTYP IIPOrPAMMHOIO 00ecedeHusl.
Hwun saBasiercs aBTOpoOM KypHAJIbHBIX CTaTell, cCeMU KHUT, a TaKyKe MHO-
JKECTBA BUIEONPE3EHTAIIIT; OBLIT IOKIaIYMKOM Ha COTHSIX KOH(EPeHIINA
Pa3paboTYMKOB 10 BceM Mupe. TeMbl 9THX paboT BKJIIOUAIOT: aDXUTEKTYPY
IPOTPAMMHOTO 00€eCTIeYeH ST, HEITPEPBIBHYIO IOCTaBKY, (DYHKIINOHATIBHOE
[IpOrpaMMUPOBaHIe, a TAK/KE TIepeI0BbIe MHHOBAIIMY ITPOTPAMMHOTO 00e-
criedenus. Ero ocHoBHAS KOHCAJITUHTOBAS /1€ TEBHOCTD COCPEIOTOUEHA
Ha TIPOEKTUPOBAHUY U MMOCTPOEHWH KPYITHOMACIITAOHBIX MTPUIOKEHUN
npexanpugatuit. Ecim y Bac mosiBusicst mHTepec K TBOpuecTBy Hwua, mo-
CETUTE ero CTPAaHUYKY B UHTEPHETE 110 aZpecy nealford.com.
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II-p Pebekka Ilapconc (Dr. Rebecca Parsons) siBiisteTcst TEXHUYECKUM
nupexropoM ThoughtWorks ¢ ecsiTuseTHIM OTIBITOM Pa3pabOTKH MPUITO-
JKEHUH 17151 pa3JIMuHbIX oTpacseil u cucteM. Ee TeXHUYecKuii ONbIT BKJIIO-
qaet B ceOst co3/IaHre KPYITHOMACIITAOHBIX IPUJIOKEHIH PACIPe/IeIEHHbBIX
00BEKTOB, MHTETPAIINIO PA3HOPOIHBIX CHCTEM U PAOOTY ¢ KOMAHIAMHU 110
paspabotke apxuTekTyp. [IoMUMO €ee yBJIeYeHHOCTH HayKOEMKUMHU OT-
pacisimu, ji-p [TapcoHc sIBJIsIeTCst aKTHBHBIM CTOPOHHUKOM MHOTO00OPA3Hst
B MH(OPMAITMOHHBIX TEXHOJIOTHUSIX.

o pa6orsr B ThoughtWorks zn-p Ilapconc paborasia accucTeHTOM Mpo-
(dheccopa Computer Science B Yuusepcurere llenrpanbuoit @iopuisi,
r/le OHa BeJia KyPChl 110 KOMITHJISITOPAaM, ONITUMH3aIliH TIPOTPaMM, pac-
pe/IeJIEHHBIM BEIYUCTIEHUSIM, SI3bIKAM TIPOTPAMMUPOBAHUSI, TEOPHH BbI-
JHUCJIEHN, MAIMHHHOMY 00yY€HHUIO U BBIYUCANTETbHON Onostorun. OHa
Takske paboTajia B KauecTBe AUPEKTOPa IOCTAOKTOPaHTa B HAI[MOHAIb-
HOI Taboparopuu Jloc- Asamoca, rccenyst po6JIeMbl B TapaJiiebHbIX
U pacipeieJIeHHBIX BBIYUCIEHUSX, B TEHETUIECKUX aJTOPUTMAaX, BbI-
YUCJUTENbHOM OMOJOTUU ¥ B HEJIMHEIHBIX AMHAMUYECKUX CUCTEMAX.

J1-p ITapconc nosyunita crenenb 6akaragpa Computer Science 1 9KOHOMHE-
ku B YauBepcurtete bpajim u crenenb Mmarnctpa Computer Science B Yau-
Bepcutete Paiica, a Takxke crernenb joktropa Computer Science B YHuBep-
curete Paiica. OHa SIBJISIETCST COABTOPOM TaKUX My OIMKAIINiL, Kak S3biku,
saeucsawue om npeomemnou ooracmu (Domain-Specific Languages),
Anmonozusi Thought Works (The ThoughtWorks Anthology) u ITocmpoe-
nue sgomoyuonnviy apxumexmyp (Building Evolutionary Architectures).

IMarpuk Kya (Patrick Kua) siBisiercs riiaBHbBIM TEXHHYECKUM KOHCYJIb-
tanTom kommanun ThoughtWorks. On nipopaGoTtast B TeXHOJIOTMYeCKUii
orpaciu cBbiie 15 jier. Xopolio u3BecTeH CBOMMU PabOTaMHU T10 JOCTHKe-
HIIO OaJIaHca B COYeTaHUN TEXHUKH, JIFOJIEi K TEXHOJIOTHYECKOTO MPoIecca
J1UIS TIOBBIIIEHUs 9 (GEKTUBHOCTH IIOCTABOK IIPOIPAMMHOI0 00eCTIeueH sl
YacTo BbICTyIAET Ha KOH(BEPEHIHSIX [0 BOIIPOCAM TEXHIYECKOTO PYKOBO/I-
CTBa, a TaKJKe 110 aDXUTEKTYPE IPOrPAMMHOTO 0GECIIEYEHHUST U 110 CO3AHUTO
[ePEI0BOI KyJIbTYPhI IPOEKTUPOBAHUS.

OH aBrop Cnpasounukxa no pempocnexmuse: Pyxosodcmeo dis eubkux
KoMano u becedovl ¢ MEXHUUECKUMU PYKOBOOUMELSIMIL: OM HOBAMOPOE 00



268 06 aBTOpax

cneyuanucmos-npaxmuxos (The Retrospective Handbook: A Guide for
Agile Teams and Talking with Tech Leads: From Novices to Practitioners);
OPraHM30BaJI PETYJISIPHYIO IPOrpaMmy 00ydYeHs ISt TIOIEPIKKU pa3pa-
GOTYMKOB, KOTOPbIE CTAHOBATCS TEXHUUECKUMU PYKOBOAUTEIAMU U/ VI
pa3paboTUNKAMU APXUTEKTYD.

JlomotHuTEIbHY 10 HH(MOPMAIIIIO O HEM MOKHO HaiiTH Ha BeO-caiite thekua.
com, a Takxke B « TBUTTEpe» 110 azipecy @patkua (https://twitter.com/patkua).



BbixoaHble AaHHbIe

Ha o670 ke KHUTH Joatouuonnas apxumexkmypa n3obpaskeH pac-
KpbiBIniics kopai-mosrosuk (Tpaxudumnus Kodpya, Trachyphyllia
geoffroyi). OH TakKe U3BECTEH KaK KOPAJJI «CKJIAMIATBIN MO3T», NN
«KpaTep»; 9TO KAMEHHbIN KPYITHOIOAUITHBIN Kopasut LPS, poaunoii koTo-
poro sBisetcss Unauiickuii okean. 3HaMEHUTBIN CBOMMU XapaKTePHBIMU
CKJIaJIKaMM, SIPKOI OKPaCKON ¥ JKU3HECTOMKOCTBIO, 9TOT CBOOOIHOKH-
BYIIUI KOPAJLJI CYIIECTBYET Ha MOBEPXHOCTHOM CJI0€ CUMOMOTHYECKOI
6ypoii Bogopociu 3a cueT GOTOCUHTE3a B TeueHKe CBeTOBOro aHs. Houbio
OH BBITSTUBAET CBOM IIyTajbIa U HalpaBJjsier cebe B poT (Y HEKOTOPBIX
KOPAJJIOB-MO3TOBUKOB /IBA WJIM Jla’ke TPU PTa) Pa3jMuHbIN JIaHKTOH
U MEJIKYIO PBIOY.

banarogaps cBoeil BrnedaTagionieil BHEITHOCTU UM MPOCTOU JHUeTe
Trachyphyllia geoffroyi moib3yeTcs MOMYASPHOCTHIO Y aKBAPUYMUCTOB.
Ero momemniator Ha HI;KHEM cJI0€ TIecKa U/MJIH Ui, HATOMUHAIONEM MeJI-
KOBOJIbE B €I0 €CTECTBEHHOI cpejie obuTanust. Kopasuibl U3BIEKaOT st
cebsI 10JIb3Y U3 CPeIbl ¢ YMEPEHHBIM TeYeHIEM BOJbI, G0raTOl IJIAHKTOHOM
1 OCTaTKaMU KUBBIX OPTAaHU3MOB.

Trachyphyllia geoffroyi 3anecen B Kpacuyio kHury MeKayHapOIHOTO
COI03a OXPaHbI TPUPOJIBI U IPUPOIHBIX PECYPCOB KaK BT, OJIU3KHIT K HC-
ye3HOBeHU10. MHOrMe M3 JKUBOTHBIX Ha 06JI0KKAX KHUT U3/aTEIbCTBA
O'Reilly Haxozses mo yrpo3oii; Bce OHI OY€Hb BasKHBI JIJIsT HAIIIETO MUPA.
YroObl Y3HaTh 0OJIBIIIE O TOM, KaK MOKHO ITOMOYb UM, CM. animals.oreilly.com.

N3obpaxenne Ha 06m0kKe B3aTO y Jean Vincent Félix Lamouroux’s
Exposition Methodique des genres de L'Ordre des Polypiers.



Hun ®opd, Pebekka lNMapcoHc, lNampuk Kya

OBONIOLMOHHAs apXUTEKTypa.
MNoppepxka HenpepbIBHbIX U3MEHEeHUN

Cepusi «becmcennepbi O’Reilly»

[Nepesen ¢ aHrnuickoro A. [JemMbsSHUKO8

3aBeyromias pegakuuei 1O. Cepeuenko
Benymmii penaxrop K. Tynoyesa
Hayunsrii penaxrop 11. Kosanés
JIuteparypHslii penaxrop A. Bynvuenxo
XyI0XKEeCTBEHHBIH PeIaKkTop C. 3amamesckas
Koppexropst C. bensesa, U. Tumogheesa
BepcTka JI. Ezoposa

Wsrorosneno B Poccun. Usrorosurens: OO0 «IIporpecc KHHUray.
Mecro Haxoxuenus u pakrnyeckuii aapec: 194044, Pocens, r. Cankr-ITerepOypr,
B. CamniconuneBckuii mp., a. 29A, nom. 52. Ten.: +78127037373.

Jara uzroronenus: 10.2018. HaumenoBanue: kHmKHAs npoayKims. CpOK TOAHOCTH: HE OTPaHHYEH.

Haorosas ibrora — obmepoccuiicknii knaccudurarop npoxykiun OK 034-2014,
58.11.12 — Kuuru negyarnsie npodeccuoHanbHble, TEXHUYECKHE U Hay4YHbIE.

HNmmnoprep B Benapycs: OO0 «ITUTEP My, 220020, PB, r. Munck, yin. Tumupssesa,
1. 121/3, k. 214, ten./akc: 208 80 01.

Iloanucano B neyars 27.09.18. ®opmar 70x100/16. Bymara odeernas. Yeu. . 1. 21,930.
Tupax 1000. 3aka3 0000.

Orneuarano B OAO «Ilepsas O6pasuopas Tunorpadus». Gumman «Yexoscknii [Teyarnsiii JIBop».
142300, MockoBckast 06macts, T. Yexos, yi. [loaurpaducros, 1.
Caiit: www.chpk.ru. E-mail: marketing@chpk.ru
Daxc: 8(496) 726-54-10, Tenedon: (495) 988-63-87
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HHUIA-MOYTOW

3AKA3ATb KHUTU U3JATE/IbCKOTO JOMA «[MUTEP»
MOXXHO J1IObbIM YAObHbIM )11 BAC C[TOCOBOM:

Ha Halwem cante: www.piter.com
no 3nekTpoHHoi noute: books@piter.com
no TenedoHy: (812) 703-73-74

Bbl MOXXETE BbIBPATb 1060 YI0BHbIN /1 BAC CNIOCOB OTJIATbI:

®

®

®

®

Hano)xxeHHbIM MAATeXOM C ONAATON Npy NoayyYeHnn B Oavxaniiem
NOYTOBOM OTAE/IEHNM.

C nomoLLbio OGAHKOBCKOV KapTbl. Bo Bpems 3akasa Bbl Oyaete
nepeHanpas/eHbl HA 3aLUMLLEHHbI CepBep HALLEro onepaTopa, rae CMoxeTe
BBECTV CBOM [JAHHblIE /151 ONNATbI.

INEKTPOHHbBIMM fieHbraMi. Mbl NpuHMaeM K onsiate AHaekc.leHbrn,
Webmoney u Kiwi-kowuenex.

B obom HGaHke, pacneyataB KBUTaHLMIO, KOTOpast popMupyeTcs
aBTOMATMYECKM NOCNEe COBEPLLEHNS BaMM 3aKa3a.

Bbl MOXXETE BbIBPATb JII0O6OM YAOBHbIN 19 BAC CNOCOB JOCTABKU:

MocbINKK OTNPaBASOTCA Yepes «[ouTy Poccun». OTpaboTaHHas
cucTema no3BosIfeT Ham OpraHM30BbIBaTb JOCTABKY BaLLMX MOKYMOK
MaKCMManbHO GbicTpo. [laTy OTI'IE)aB}'IeHI/Iﬂ BalLei NoKynkn n gaty
[0CTaBKM Bam coobLyat no e-mail.

Bbl MOXEeTe 0pOpMUTb KYpbepCKyI0 JOCTABKY CBOEro 3akasa (bonee
nogpobHyt0 MHPOPMALMIO MOXHO NOMTY4MTb HA HALLEM CaiiTe www.piter.com).

MOoXHO 0pOpMUTb JOCTABKY 3aKa3a Yepes no4ToMarbl (apeca nouTomaroB
MOXXHO Y3HaTb Ha Hallem canTe www.piter.com).

MPN O®OPMJIEHUN 3AKA3A YKAXUTE:

bamunnio, ms, oTuecTBo, TenedoH, e-mail;

MOYTOBbIN MHOEKC, PETVIOH, PANOH, HACENIEHHbIV MYHKT, Y/INLY, OM,
KOpnyc, KBAPTUPY;

Ha3BaHWe KHUTN, aBTOPA, KOJINYECTBO 3dKd3bIBAEMbIX 3K3eMINJIAPOB.

BECIMJIATHAAl JOCTABKA: * KypbepoMm no Mocke 1 CaHkT-TeTepOypry

npw 3aKase Ha cymmy oT 2000 pyo.

* 1o4Toi Poccuu npu npeaBapuTesibHoON onaare
3akasa Ha cymmy oT 2000 py6.




N34dATEAbDCKHNA A0M

BZONTEP”

WWW PITER.COM

U30ATENbCKUI OM «MUTEP» npepaaraet
npo¢deccnoHanbHyi0, NONY/ASAPHYIO U AETCKYI0 pa3BUBaIoLLYI0 IUTepaTypy

3aKa3aTb KHAMM ONMTOM MOXXHO B HALUUX npeacrTaBuUTe/NbCTBaAX

poCCuUA

CaHkT-TleTepOypr: M. «Bbiboprckas», b. CaMncoHneBckwii np., 4. 29a
Ten./dakc: (812) 703-73-83, 703-73-72; e-mail: sales@piter.com

MockBa: M. «3N1eKTpo3aBoACkas», CemeHoBcKas Hao., . 2/1, cTp. 1, 6 3Tax
Ten./dakc: (495) 234-38-15; e-mail: sales@msk.piter.com

BopoHex: Ten.: 8 951 861-72-70; e-mail: hitsenko@piter.com

ExaTepuHOypr: yn. Tonenosa, 4. 43a; Ten./dakc: (343) 378-98-41, 378-98-42;
e-mail: office@ekat.piter.com; skype: ekat. manager2

Hwxuuit HoBropogp;: Ten.: 8 930 712-75-13; e-mail: yashny@yandex.ru; skype: yashny1

PoctoB-Ha-[loHy: yn. YbgHOBCKag, 1. 26
Ten./dakc: (863) 269-91-22, 269-91-30; e-mail: piter-ug@rostov.piter.com

Camapa: yn. Monogoreapaeiickas, a. 33a, opuc 223
Ten./pakc: (846) 277-89-79, 277-89-66; e-mail: pitvolga@mail.ru,
pitvolga@samara-ttk.ru

BEJTIAPYCb

MuHCcK: yn. Po3bl Jltlokcembypr, 4. 163; Ten./dakc: +37 517 208-80-01, 208-81-25;
e-mail: og@minsk.piter.com

U3garenbcknii gom «lutep» npueaauwiaer K COTPYgHNYECTBY ABTOPOB:
Ten./dakc: (812) 703-73-72, (495) 234-38-15; e-mail: ivanovaa@piter.com
MogpobHas nHopmaums 3gecs: http://www.piter.com/page/avtoru

U3gatenbckmii gom «Iutep» npuaawiaet K COTpygHUYecTBy 3apybexHbix
TOpP20BbIX NAPTHEPOB MM IOCPEGHUKOB, MMEIOLMX BbIXOg HA 3apy6eKHblii
PbIHOK: Ten./pakc: (812) 703-73-73; e-mail: sales@piter.com

3aka3 kHuz g/ By30B n 6ubanoTex:
Ten./pakc: (812) 703-73-73, gob. 6243; e-mail: uchebnik@piter.com

3aka3 kHM2 no noyte: Ha cavite www.piter.com; Te.: (812) 703-73-74, gob. 6216;
e-mail: books@piter.com

Bonpocbl no npogaxe 31€KTPOHHbIX KHK2: Tes.: (812) 703-73-74, gob. 6217;
e-mail: kuznetsov@piter.com
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