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Highload-uHcTpyKTOpbI

Oner ByHuH

M3BecTHbIM cneunanucT no Highload-npoekTtam. Ero komnanua «Jlaboparo-
pua Onera byHuHa» cneunanuanpyeTcA Ha KOHCanTuHre, paspaboTke u Te-
CTMPOBaHNN BbICOKOHArpy>eHHbIX Be6-npoekToB. Cenvac ABNAETCA opraHu-
3aTopom koHdepeHumn HighLoad++ (www.highload.ru). 3Tto koHepeHuums,
NOCBALLEHHAA BbICOKMM Harpy3kam, KOTopaA €XerogHo cobupaeT nyyLmx
N B MUpe crneunanvcToB Mo pa3paboTke KpynHbIX NpoekToB. bnarogapa aTow
Y KOHhEepEeHLMM 3HaKoM CO BCEMY BELYLLMMM CNIeLManncTamM Mupa BblCOKOHa-
IPY>XEHHbIX CUCTEM.

KoHcTaHTuUH Ocunos

Cneumanuct no 6a3am JaHHbIX, KOTOPbIA Aonroe BpemA pabotan B MySQL,
rae oTBeYan Kak pas 3a BbICOKOHArpy>eHHbI cekTop. beicTpota MySQL —
B 6onbluon cTenenmn 3acnyra nmeHHo Koctu Ocunosa. B cBoe BpemsA OH 3a-
HumancA macwrtabupyemoctbio MySQL 5.5. Ceivac oteevaeT B Mail.Ru 3a
knacTtepHyto NoSQL 6a3y gaHHbIx Tarantool, koTopana o6cnyxunsaet 500-600
TbICAY 3aNpPOCOB B CEKYHAY.

Makcum JlanwuH

Pelwenna anA opraHmsauuy BnaeoTPaHCIALMN, KOTOPbIE CyLECTBYIOT B MUpe
Ha [aHHbIN MOMEHT, MOXKHO NepecymTaTh No nasbuam. Makc paspaboTan ogHoO
u3 Hux — Erlyvideo (erlyvideo.org). OTo cepBepHOe NpunoXeHne, KOTopoe 3a-
HUMaeTCA NMOTOKOBbIM BUAEO. |-|pI/I co3aaHun I'IO,E|,06HbIX WHCTPYMEHTOB BO3-
HMKaeT Lenan Kyya CNoXXHemnwmx npobnem co ckopocTbto. Y Makcuma Takxe
€CTb HEKOTOPbIN OMbIT, CBA3AHHbLIA C MacliTabupoBaHWEM CPEedHUX CanToB
(He Takmx KpynHbIX, kak Mail.Ru). Moa cpegHumn Mbl nogpasymeBaem Takue
caviTbl, KONMMYECTBO ObpaLleHn K KOTOpPbIM JOCTUraeT oKono 60 MUAMMOHOB
B CYTKMW.

KoHcTaHTuH MawykoB

PykoBoauTenb OTAena aHanvsa u cuHTesa komnaHum «Jlabopatopua Onera
ByHuHa». KOHCTaHTVH NpuLlen 13 Mupa cyrnepkKoMnbioTepoB, rae AoNroe Bpe-
MA «MUNUM>» pasfinyHble Hay4YHble NPUMNOXEHNA, CBA3aHHbIE C YMCoapPo6uII-
Kamu. B kayecTBe 6GM3HEC-aHaNMTUKa y4acTByeT BO BCEX KOHCANTMHIOBbIX
| npoekTax komnaHuu, 6yab TO coumarbHble CETW, KPYMHbIE MHTEPHET-Marasu-
"] Hbl MM CcUCTEMBI BNIEKTPOHHBIX NATEXEN.
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AkageMus BbICOKUX Harpy3ok

Bnepsble onybnukosaHo B XXypHane Xakep (www.xakep.ru)
Oner byHuH, Makcum JlanwmH, KoHctaHTuH OcunoB n KoHctaHTMH MaluykoB

Ka>kabi nporpamMMUCT XO4eT CTaThb SyyLnM, nony4vaTb Bce 60nee NHTEpECHbIE U CNOXHbIE 3a4a4m
1 pelwaTb ux Bce bonee ahhekTMBHbIMM crnocobamu. B mupe nHTepHeT-pa3paboTok K TakMM 3a4a-
Yam MOXHO OTHECTU Te, C KOTOPbIMW CTaNIKMBatoTCA pa3paboTUMKIN BbICOKOHArPY>XEHHbIX CUCTEM.

Bonbluaa YacTb MHpopmaumn, ony6IMKoBaHHaA Mo TeMe BbICOKUX Harpy3oK B MHTepHeTe, npea-
cTaBnAeT coboi BCEro NMLb ONMCaHNA TEXHUYECKUX XapaKTepUCTUK KPYMHbIX cuctem. Mol xe no-
npoByemM U3NOXUTb NMPUHLMMbI, MO KOTOPLIM CTPOATCA apXUTEKTYpbl CaMbiX MNEPEOBbLIX U CambIX
nocellaeMblX UHTEPHET-NPOEKTOB HaLLero BpeMeHMU.

Y4e6HUK NO BbICOKMM Harpy3Kam
Ypok 1
OT aBTOpPOB

OcHOBHbIM HanpaBfieHVemM LeATeNbHOCTY Hallen KOMMaHWM ABMAETCA pelueHve npobnem, cBA-
3aHHbIX C BbICOKON Harpy3kow, KOHCYNbTUPOBaHMNE, NPOEKTUPOBaHNE MacTabupyeMbix apXmTeK-
Typ, NPOBeAEHNEe Harpy304HbIX TECTUPOBAHMIA 1 ONTUMU3ALMA CanToB. B 4Mcno Hawmx KNMeHToB
BXOAAT MHBECTOPbI U3 Poccum n co Bcero mmpa, a Takxe npoekTbl «BKoHTakTe», «3nbaopano»,
«ImxoHeT», Photosight.ru u apyrne. Bo BpemA KOHCYNbTaumin Mbl HacTO CTanknBaemcsa ¢ TeM, YTO
MHOIMEe He 3HalOT CaMbIX OCHOB — YTO Takoe MaclwTabupoBaHMe N KakMM OHO BbiBaeT, Kakue WH-
CTPYMEHTbI 1 ANIA Yero UCMomb3yTcA. OTa nybnvMkaumA OTKpbIBaeT cepuio ctaTen «Y4ebHuK no
BbICOKMM Harpy3kam». B 3Tux ctaTbAx Mbl mocTapaemMcA nocrnefoBaTenbHO pacckasaTb 060 BCex
WNHCTPYMEHTaXx, KOTOpble UCMOMNb3YOTCA NPU MOCTPOEHUMN apXUTEKTYPbl BbICOKOHArPY>XEHHbIX CU-
cTem.

Y4e6HUK MO BbICOKUM Harpy3kam. YpoK nepBbii

Mbl HaYHeM OnucbIBaTb NMOCTPOEHNE apXUTEKTYPbl BbICOKOHArPY>KEHHbIX CUCTEM C CaMblX OCHOB.
He 6ynem pacckasbiBaTb HU O KakuxX HOy-xay M MocTapaeMcA He pa3fenATb BO3MOXHbIE peLleHus
Ha «NpaBWUmbHble» U «HemnpaBuibHble». KOHEYHO, Y Hac ecTb M3Mo6eHHbIe KOHLENUU, 0aHaKo
Mbl MNaHMpyem aaTb Havbornee nofHoe npefcTaBneHne o Lenom Habope NpMemMoB, MeToLOB, Noj-
XO[0B, CXEM U MHCTPYMEHTOB, KOTOPbIE MOXHO UCMOJIb30BaTb.

B paMKax Hawero unmkna mbl 6y,qu 06BACHATD, 3a4em HY>XeH TOT unn VHOW MHCTPYMEHT, 4YTO OH
ymMmeeT genatb, B 4HeM MOXXeT NOMO4Yb, Kakne noaBoAHble KaMHU MOTryT BO3SHUKHYTb Npu ero ucnorsb-
30BaHUK, Kyoa ganble konatb U T. 4.

MOHONUTHbIE NPUITOXKEHUA U CEPBUC-OPUEHTUPOBaHHAA apXUTeKTypa

WTak, npexae Bcero Hy>KHO OnpeaenMTbCA ¢ TEPMUHONOMMER, YTobbl NpaBuUibHO MOHUMATbL Apyr
apyra. PaccMoTpuM [ABa MPUHUMMWANBHO PasHbIX MOAX04a K MOCTPOEHUIO apXUTEKTypbl Beb-
NPOEKTOB.
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MoHonunTHOoEe NnpuUNoXeHne

MpunoxeHue npeacraBnaet U3 ceba MOHONNUTHbIN
NPOrpaMMHbIii Ko,

Mnatocbi:

e OrtcyTcTBUNE KaKoro-nn6o oBepxefa Ha MHTEPKOMMYHUKALIUIO
CepBuUCoB;

MuHycbI:

* BbIcOKas CIOKHOCTb Pa3paboTku, Kapbl peLuatoT BCe;
* B cnyyae npobnembl BCTaeT Bee;

* HeBO3MOXHOCTb BECTU pacnpeseneHHyto pa3paboTky.

MoHONMTHOE NPUNoXeHne — 3TO OAMH GOMbLUOK KYCOK. Takue NPUNoXeHus MoryT paboTaTb 04eHb
6bICTPO, NMOCKOMBKY B HX HET HUKAKUX OBEPXeAoB, CBA3AHHLIX C TEM, YTO AaHHbIE MEPEroHATCA
13 oaHoro 6510Ka B APYroit, OT OQHOMO CepBUca K APYroMy Ui KakuM-TO 06pasoM KOHBEPTUPYHOTCA.

OAavH 13 cambIX N3BECTHBIX MPUMEPOB MOHOMUTHOIO MPUIIOXKEHNA — KPYMHEWLLNA NOYTOBLIN Cep-
Buc CommuniGate Pro. Bo BcAkOM cryyae, HECKONbKO NeT Ha3ap OH Obl/T MOHOMUTHBIM U OYEeHb
6bIcTpo paboTan. OgHako OH NpeacTaBnan cobor HemaclTabupyemoe NpUoXXeHNe, KOTOPoe TEM
He MeHee BrosiHe AepXXano MUINNOH nonb3osartenen.

OHo 6bI1N10 HanNncaHo 0AHMM YeNTOBEKOM, Y B KAKOM-TO MOMEHT 3TO CTasno npobnemon. MoaknioumTb
HOBbIX MPOrpPaMMUCTOB CPaBHUMOIO YPOBHA OKa3asiocb MOYTU HEBO3MOXHbLIM. OTO OCHOBHasA 6efa
MOHOJIUTHON apXUTEKTYpPbl — BGoMnblUMe CIOXHOCTM B MacluTabupyemocTu pa3paboTku. Peub nget
MMEHHO O pacnapasnenuBaHnm paspaboTkuy, a He 0 MacluTabupoBaHUM NPOrPaMMHOIO PeLLeHuA.

[opa3ao Yalle B MHTepHeTe MCMosb3yeTCA Tak HasbiBaemas CepBUC-OPMEHTUPOBaHHAA apXUTEKTY-
pa. OHa noapasymeBaeT pa3aesieHne NporpaMmMHoro obecrneyeHys, cainTa Ha HeKMe CepBUChHI, Kadk-
[blii U3 KOTOPbIX OTBEYAET 3@ YTO-TO OfHO. [py 3TOM BCE CEPBUCHI OBMEHMBAIOTCA APYr C APYroM
[aHHbIMM MO ONpeAeneHHOMY MPOTOKONY.

CepBUC-OpUEHTUPOBAHHASA
apxutektypa (SOA)

Kakablli cepBumC peLuaeT CTporo onpeaeneHHyo
3agady. OCHOBHOW MMHYC 3TOrO NOAXOAA
3aKN0YAETCA B HAZIMUUK OBepXeaa Ha
MHTEPKOMMYHMKALMIO CEPBUCOB Mexay coboi 1 Ha
06paboTKy APl B3anmMoaencTBUA MeXAy CI0AMMU.

PaccmoTpum, Hanpumep, Facebook. OH nocTpoeH NoyTu knaccudeckn. ECTb pasnnyHble cepBuchl,
Ka>Kbl 3 KOTOPbIX peanuayeT CTPOro onpeaeneHHbin Habop yHkumi. K npumepy, cnyxba co-
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06LLEHMIA U NEHTbI HOBOCTEN (TO, YTO, Kasanoch Obl, ABMAETCA AAPOM CeTU) NpeacTaBnAlT cobom
OTAelbHbIe CepBUCHI, KOTOPbIE TECHO MHTEerpupoBaHbl. BosbmeM cepBuc aBTopr3aumn. Mbl MOXeM
ob6paTuUTbCA K HeMy, nepeaaTb eMy KyKy W CrpocuTb: «3To BanuaHaA Kyka? Ecnu BanugHas, To
KOMY OHa MPUHAANEXMUT?»

HaBepHoe, 0HUM 13 caMbIX N3BECTHbIX NMPOEKTOB, NPY NOCTPOEHNM KOTOPOro CEPBUCHBIN NMOAXOL,
MCMONb3yeTcA Mo MakCUMyMy, ABMAeTCA Amazon. 3TOT 6ONbLIOV MHTEPHET-MarasviH CTanknBaeTcA
C 3ajayamu, KOTopble XapakTepHbl AnA Noboro KpynHoro npoekTta. Korga B KOMMaHWIO npuien
HOBbI TEXHNYECKUI OUPEKTOP, OH NMPUHAN reHnanbHoe pelleHne: «Mbl bynem genatb cepBuUChI!»
B pesynbtate Amazon ABNAETCA HE TOMbKO N HE CTOMNBbKO KPYMHbIM MHTEPHET-MarasnHoM, CKOJbKO
nocTasLUMKOM cloud-cepBuncoB. Tenepb Npu CO3A4aHUN KaKoro-nmbo NpoayKTa, KPYnHoro cavta Becer-
[a BO3HMKaeT BOMpoc: paspabaTbiBaTb I COBCTBEHHYIO CUCTEMY XPaHEeHMWA, UM UCMoNb3oBaTb
cnctemy oT Amazon, KOTopaA U3HayvasibHO NOCTPOEHA TakK, YTOObl €€ MOXHO 6bINo KynuTb?

OpavH 13 cambix 60sbLIKX MIIFOCOB CEPBUC-OPUEHTUPOBAHHON apXUTEKTYPbl — BO3MOXHOCTb BECTHU
pacnpeneneHHyto paspaboTky. TyT Hago NOHUMATb, YTO NOA pacnpeaeneHHoN pa3paboTKoN NMeT
B BUAYy BOBCE He TaKyto pa3paboTKy, Koraa YfieHbl KOMaHabl HAX04ATCA B pa3HblX TOYKaX 3eMHOro
wapa — oavH B TaunaHge, a gpyrom B MockBe. Cutyauma HamHoro wupe. CKaxkeMm, Bbl HAHAMM
B MockBe nATHaALaTb NPOrpamMM1CTOB, a LWeCTHAAUATOro HaHATb He MoXeTe. Moka Bbl HAHUMaeTe
WecTHaaLUaToro, Nepsbin yxke yBonbHAeTcA. nu apyrov npumep. Korga Bo3HUKaOT Kakue-nmbo
OrpaHuYeHnA, CBA3aHHbIE C KOMaHAO0W, HEKOTOPbIE 3a4ayv NPUXOAMTCA NepefasaTb ayTcopcepam.
W aTa ppyraA KomaHaa, cocToAwan U3 He3HaKOMbIX NOAEN, KOTOPOW Bbl YXXKE HE MOXeTe ynpas-
NATb, HAYMHAET KOMMUTUTbL YTO-TO MPAMO B Ball PEMO3UTOPUN, TyAa >Ke, KyAa 1 Bally OCHOBHblE
Aesenonepbl. ATO Npobnema, KOTOPYK OYEHb CMOXHO PeLnTb. VIMEHHO NMO3TOMY «MOHOMUTHBIA»
noaxo4 K MOHONUTHOMY MPUIIOKEHUIO OCIIOKHAET MacliTabrpoBaHune pa3paboTku, Koraa peyb, [0-
nycTum, naet o eguHom PHP-npunoxennn. Hanpumep, o6bi4Hbin CGl script B KakoM-TO cMbiciie
ABNAETCA MOHOMUTHBIM NpunoXeHneM. Korga Hy>HO, 4Tobbl 3ToT CGl script «nnnmno» HeCKONMbKO
YeNoBEK, Y>Ke HaYMHAKTCA TPYAHOCTM.

Ecnu y Bac cepBuc-OpreHTVpOBaHHaA pa3paboTka, Bbl MOXXETE NMPUATU K CTOPOHHEN KOMaHE U cKasaTb:
«PebATa, Ham HaJo 3anmMuTb 3Ty WTYKY. Mbl AP npogymanu, OHO AOMKHO BbITb TakuM». 1 MOXHO aen-
CTBUTENbHO KYCOK BaLLEro NpUnoXeHna OTAaTh Ha pa3paboTKy ApyriM moaam. JIerko MoXeT oKasaTbes,
YTO 3aJ4a4a y>ke AaBHO KEM-TO peLleHa 1 JOCTyrNHa B BUAE roTOBOrO ANA UCMONb30BaHWA PELLEHWA.

[MpOEKT MMEHHO Tak 1 3BOMOLMOHMPYET: 6EPETCA MOHOIMTHOE MPUIIOXKEHNE, pa3buBaeTcA Ha OT-
OenbHble CEPBUCHI, KaXKAbI U3 KOTOPbIX OTBEYaeT 3a CTPOro ornpenenieHHbln Habop 3agad, no-
crne Yero AnA 3TUX CEepBMCOB 3adaeTcA cnocob KoMmyHukaumn. OH MOXET 6biTb KakKMM YrofHo:
ot REST API no HTTP go npocTbix 3anpocoB K 6a3e AaHHbIX. HEBaXKHO, YTO MMEHHO UCMNONb3yeTcA
B KayecTBe 06Len WWHBbI.

Opyron npumep: cohT Erlyvideo, paspaboTkon koToporo 3aHnmaeTca Makcum JlanwuH. 370 cpea-
Hero pasmMepa copTuHa Ha A3bike nporpammuposaHna Erlang. MNMucatb nogobHble BUASOCTPUMUHIO-
Bbl€ LUTYKMW CIOXKHEE, YeM CavThbl, MOTOMY YTO HaA0 OOHOBPEMEHHO AEpPXaTb B rOfI0BE MHOXECTBO
TOHKOCTEeN. B TaknMe NpoeKTbl BCceraa TPyAHO NpuUBMEKaTb NIOAEN, a Ha 0byveHne nporpaMMmcTa,
KOTOPbI 6bl CMOr HanucaTb TO, YTO He crnoMaso 6bl KOA Ha MPOAAKLUHE MPW BblKaTbIBAHWUM, HYXXHO
MUHUMYM nionirofa. B cnyyae ¢ «QpnuBmaeo» Ta camaA npobnema AByX reHVWEB pelleHa MHCTPY-
MEHTanbHO. VIHCTPYMEHT noMoraeT BeCTU napannenbHyto pa3paboTKy B O4HOM Koae, B OAHOM Mpu-
NoXeHuu, B ogHOM penoautopumn. OaHaKo 3To, CKopee, UCKIYeHre 13 obLiero npasmna, 0bycnos-
NEHHOE KOMMAaKTHOCTbIO KoAa.

PemecneHHbI U NPOMbILWIIEHHbIW NoAXoa

YCnoBHO roBopsd, CyLLEeCTBYET ABa Noaxofa K pa3paboTKe BbICOKOHArpy>KEHHbIX CUCTEM: peMec-
NIEHHbIV U NPOMbILWIEHHbIA. B yem pasHnua? B Tom, rae paspabatbiBaroTcA cpeacTsa Mactabupo-
BaHUA — Te MHCTPYMEHTbI, KOTOPble rapaHTUpPYIOT, YTO Balla cuctema byaeT BblaepXXuBaTb OrpoM-
Hble Harpy3sKu.
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Mpwv ncnonb3oBaHUM NPOMBILLIIEHHOTO NOAXOAA 3TU cpeacTBa pa3pabaTbiBaloTcA OTAENbHO OT 6U3-
Hec-noruku. MNMpu pemecneHHOM Noaxoae CpeacTea n busHec-nornka paspabartbiBaoTcA OQHOBpPE-
MeHHo. U Tam, n Tam nmetoTcA cepsucbl. Ho B 04HOM criydae ecTb 0AMH GOMbLLOW CIOW, KOTOPbIN
OTBEYaeT 3a TOo, YTOo BCe 310 HyaeT pabotatb. O6BACHUM Ha NMpUMEpE.

MpoMbILWAEHHbIN NOAXOA,

Pa3paboTka UHCTPYMEHTOB
Mo6unbHan

Crpanuuya Crpakuuya Mpunoxenve Ana macwrabuposanma
Bepcul NPOMCXOANT OTARNBHO OT

paspaboTku busHec-

NpOeKTOB.

PaspaboTtunkun Google B 60MbLIMHCTBE CBOEM HE CrMeuManu3unpyoTcA Ha pa3paboTke BbICOKOHA-
rPy>XeHHbIX cuctem. Ecnu y Koro-Hnbyab 13 Hux cnpocuTb: «Kak Tl bygellb aenartb 3Ty cuctemy?
Kak oHa 6yaeT BblAePXUBATb MWMIMOHbBI NMOMb30BaTENeNn?», TO, CKOpee BCEro, YCrbIWnLb: «3ITO
o4eHb npocTo. A caenato 3anpoc K cucteme big data, 1 oHa 6bICTpo BepHeT oTBeT». OH He 3HaeT,
YTO NPOUCXOAMNT BHYTPU — eMy 3TO He Hago. Ecnn nocMoTpeTb Ha cxemy, TO OH paboTaeT Ha «3ene-
HOM» YPOBHE U UCMOMb3YET Y>XKe roToBble pa3paboTKu, CAenaHHble OTAENbHOW KOMaHA0N NHXXEHE-

pOB, KOTOPbIE HEMOCPEACTBEHHO 3aHUMAIOTCA BbICOKMMM Harpy3kamu. Tak paboTaeT 6ObLUMHCTBO
KPYMHbIX KOMMaHWA.

XopoLwmrm nNpMMepoM MPUIoOXeHUA, Npu paspaboTke KOTOPOro MCMosib30BasicA 3TOT MOAXOA, MO-
xeT nocnyxutb Google+. 3To npunoxxeHve bbi10 CO34aHO 3a COBEPLUEHHO (haHTaCTUYECKUIA CPOK
B napy mecAaueB 1 NPpUHANO Ha Ceﬁﬂ, HaBepHoe, OAHY M3 CaMbIX YyOOBULLHbIX HAarpy3oK no pocTy
yucna nonb3oBaresiei 3a BCIO NCTOPUIO MHTEPHETA.

MpoMbILWAEHHbIN NOAXOA,

OyeHb gonras pa3paboTka 06LMX MHCTPYMEHTOB;

OyeHb BbicTpan pa3paboTka NPUAOKEHUIN — MPOUCXOAUT
cbopKa CTpaHML, Kak B KOHCTPYKTOpe Lego;

* BO3MOXHOCTb UCMO/Ib30BATb A1 Pa3pabOTKM NPUNOKEHNI
NPOrpaMMMUCTOB CpeaHel v HU3KoM KBannduKaLmm —
BbICOKas MacluTabupyemocTb paspaboTku;

¢ T[loBblweHHble TpE6OBaHMﬂ K annapatHomy obecneyeHuio;

Angexkc Google

AHanorn4yHbIM 06pa3om yCTPOEHO GOMbLUMHCTBO KPYMHbIX NpoekToB — Facebook, Google, «AH-
neke». B «Anpgekce» Toxe ecTb 3Ta BonwebHanA WWHA JaHHbIX, K KOTOPOM MAYT 3anpochkl, U «fAH-
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[eKc» HMKOorAa He najaeT LeSIMKOM, 3a UCKITIYEHNEM Tex CryvaeB, Koraa BO3HMKaT npobnembl
C gaTa-ueHTpoM. B «AHpekce» nagaroT Kycku cTpaHuud. MNModemy? MNoToMy Y4TO KakOW-TO CepBuUC
U KaKoe-TO XpaHWUnuLLe nepecTaeT oTBeYatb. Ecnu, HanpyumMep, ynan cepBuc NoroAbl, To Ha rnae-
HOWM cTpaHuue byneT oTobpaxkaTtbcA BCe, Kpome norogbl. VIMEHHO Mpy TakoM MOAXO4Ee OAHM crie-
umanucTbl OTBeYaloT 3a MacwTabupoBaHue, cOOpKy, KOMMYHUKaUMIO, a Apyrue nporpaMMmpyioT,
K npumMepy, oTo6pa>keHre NoroApl UNn Kypca BastoT.

B kayecTBe npumMepa canTa, CO3[4aHHOr0 C UCMOoNb3oBaHMEM PEeMECTIEHHOro Noaxoaa, MoXHO npu-
BecTu «BKoHTakTe». Korga anA «BKoHTakTe» paspabaTbiBaeTcA Kakon-nnbo OTAeSbHbIN CEPBUIC,
Hanpumep 4aTt, paspaboTyrKy nepeaaroT BCE NMOMHOMOYNA, CleumanbHO OroBapmBasn, YTo 3TOT YaT
[OIMKEH bbITb MacLuTabupyembiM.

PemecneHHbI noaxos,

BusHec-noruka npoekrta
Mpunoxerue Mpunoxenue Mpunoxenue W MHCTPYMEHTbI AnA
macwrabuposanus
paspabarbiatorca
I I I OAHOBPEMEHHO,
Y4MTbIBAA OCOBEHHOCTH

Macurabupyenas Macurabipyeman Macurabupyeman BU3HEC-NOTUKM UMEHHO
apuTeinypa apurtexTypa i) 3TOro NpoekTa.

— l

Cucrema Buaeo

QY64 MysaL
XpaHeHvA XpaHunuwe

HesaBucumo oT Toro, MMetoTcA N 06LUMe NMPUMUTUBbLI MO XPaAHEHMUIO AaHHbIX U NpoYee, B LENOM
pas3paboTynkK camoCTOATENIbHO NpuHUMaeT peweHnA. OH paboTaeT He TObKO HaA camoun busHec-
NOTUKOW, HO U HaJ ee MacliTabupoBaHUEM.

Mnocbl 1 MUHYCbI PEMECNIEHHOrO NOAX0Aa UHTYUTUBHO MOHATHLI. ECAY Bbl XOTUTE UCNOMb30BaTb
TaKoW MOAXOA, BaM OMATb XK€ HY>XKHbl O4EHb XOPOLUUE, reHnasibHble MPOrPaMMUCTbl, BaM HY>XHbI
noan, KOTopble AOCKOHANbHO pa3buparoTcA BO BCEX TOHKOCTAX, B TOM, YTO U Kak paboTaeT. Ecnu
cnpocuTb Masna [dypoBa, CKONbKO YeNioBeK M3 ero KoMaHabl obnagaeT HaBblkaMy MO CO34aHUI0
BbICOKOHArpy>eHHbIX CUCTEM, OH OTBETUT: «Bcel»

MoM1MO BbICOKMX TpeboBaHWI K KBanngukauum, KOTopble He NMO3BOMAT, HANPUMEp, PacLUMPUTLCA
B [iBa-TpV pasa, A51A PEMECNEHHOro NOAX0AAa XapaKTepHO Tak>Ke OTCYTCTBME oBepxeaa Ha obLuyto
LUMHY, NO KOTOPOW FOHAKOTCA 0bLiMe AaHHble, U MaKCMManbHO MonHoe M 3apdeKTUBHOE MCMOSb-
30BaHWe MalUHHbIX pecypcoB. Korga «BKoHTakTe» mapy neT Hasaj co3gaBan yaT no aHanorum
¢ Facebook, y Hero, no-moemy, 66110 BCero ABe-Tpu MallnHbl C yCTaHOBMEHHbIM ejabberd-cepeepom.
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PemecneHHbI noaxos,

* bBbicTpas pa3paboTka Ntobbix HOBbIX PeLIEHWt;

* Bbicokue TpeboBaHMA K KBasMduKaLmm pa3paboTinkos —
HU3Kan MaclTabupyemocTb pa3paboTku;

* MakcrManbHo 3GPEeKTUBHOE UCMONb30BAHUE TEXHONOTUI U
annapaTtHoro obecneyeHus;

< [l o

To4yHO Tak e Aeno o6CcTouT M ¢ nouckom. Y «BKoHTakTe» OTAEenbHbIA CEPBUC MOUCKA — OYEHb
6bICTpPbINA, €ro NepenncbiBann MHOXeECTBO pad. XoTA OH O4eHb BOSbLUOW, UM 3aHMMAeTCA BCEro He-
CKOJbKO YeoBEK, KOTOPbIE BbIMOMHAKT BCe HeobxoanMble onepauuy Bpy4Hyto. HeT HMkakoro ma-
rMYecKoro cepauca, KOTOPOMY MOXHO ckasaTbk: «OTaan uHAeKC 1 pasnoxu ero Ha 100 cepepoB».
OHu pgenatoT 9TO camu, pyKamu.

Y10 KacaeTcA MoBbIWEHHbIX TpeboBaHWn K annapatHOMy obecrneveHuto, TO, eCcniv Mbl FOBOPUM
O MPOMBILLNIEHHOM MOAXOAE, KPYNHOMY 6M3HEecy Kyaa npeanoyvTuTenbHee BNOXUTb 3apaHee us-
BECTHYIO CyMMY, MyCTb AaXe W O4eHb 60MblUyto, U NOMYYNTb 32 Hee HeOOXOAUMbIA paboumin PyHK-
LumoHan. HekoTopble CHATAIOT, Y4TO 9TO CAMLIKOM Aoporo. [opasao Aewesne 6yaeT HAaHATb JOPOrmx
crneunanncToB, KOTOpble CO34aayT CUCTEMY, 3aHUMAIOLLYIO HE ThICAYY CepBepoB, a TomnbKo 20. Te,
KTO NpuAepXmMBaeTCA 3TON NO3MLMK, YTBEPXKAAIOT, YTO ThiCAYA CEPBEPOB — 3TO CIIMLIKOM BbICO-
kanA nnara 3a 6e3601e3HeHHOe MacluTabmpoBaHne, NO3TOMY Jly4lle HaHATb NII0AEN, KOTopble 6yayT
cnepgoBaTb pemMecneHHoMy noaxoay, ncnonb3dyA YHUKarnbHble NHCTPYMEHTbI.

OcTaHoBUMCA Ha elle 0OHOM HeManoBa>kKHOM MPEMMYLLECTBE PEMECIIEHHOro noaxoaa. [1eno B Tom,
YTO KpyrMHble KOMMaHuM 4YacTo ABfAlTcA nuoHepamu. Hdonyctum, DynamoDB 6bin paspaboTtaH
B Amazon ana macwtabmpoBaHua nx cOBCTBEHHONM cucTeMbl paboTbl CO cknazoMm. Mocne noasneHnA
DynamoDB oneHcopcHbIM coobLiecTBOM 6bim HanucaHbl Cassandra, Hadoop u Tak ganee. Bce oHu
cyllecTBYIOT 6rarogapa KOMMaHWAM, UCMOSb3YHLWMM PEMECTIEHHBIN MOAXOA, KOTOpble Hy>XAaroTcA
B COBCTBEHHbIX cepBucax Tuna DynamoDB, Ho He B cocTosaHuM pa3paboTaTb UX CaMOCTOATESNbHO. Ta-
KM 06pa3om, NogobHbIN 06MEH NPONCXOANT NOCTOAHHO. Google co3aaeT Kakoe-TO HOBOE peLLEHME.
OT0 peLueHne orneHcopeuTeA, NOTOM MHOTO pa3 NepenncbiBaeTCA, NOCe Yero ero NoaxasaTbiBaloT Ae-
CATKM KOMMNaHWN, Takux Kak «BKoHTakTe», DeNA (AnoHuA) n mHorme apyrve. OHW genaroT u3 3Toro
pelleHnAa OeNCTBUTENbHO KaYeCTBEHHbIN COT, KOTOPbIM MOTYT MO/b30BaTbCA BCE.

Y KpYyMHbIX KOMMaHWN 13-3a 9TOr0 4acTO BO3HUKAET npeaybexaeHne, KOTopoe MOXHO Bblpa3nTb
pason «Bce, 4To caoenaHo He Hamu, Ham He noaxoauT» nnu «Not invented here». KpynHbie Kom-
naHum moryT cebe No3BONNTbL NPUBMEKATb NPOECCOPOB U LieNble YHUBEPCUTETbI, YTOObI OHW BEMK
kakoe-nmbo HanpasneHue. Hanpumep, Google translate KypvpyeT 3HamMeHWUTbI npodeccop, no-
moemy, u3 CTaHdopaa, KOTOPbIN BCIO XXU3Hb 3aHMMasnCA Teopuer MaluMHHOrO nepesoga. 1o e
camoe npoucxoguT 1 B Microsoft, n Apyrnx KOMnaHuAx TaKon BENMUYUHbI.

MpodcheccroHanbl ecTb B KOMMaHMAX 06omx TUNoB. Ho 3TO pasHoro poga npodeccuoHansl. Npo-
dreccunoHarsbl B TEX KOMMNaHUAX, KOTOPbIE NPaKTUKYIOT PEMECIIEHHbIN NOAXO0A, AENCTBUTENBHO 3Ha-
I0T, KAK1e OMEHCOPCHbIE CPEACTBA HY>KHO MPUKPYTUTD, & YTO Hanucartb cammnm, 4Tobbl Bce 3apabo-
Tano npamMo 3aBTpa. B 6onbLumx kopnopaumsax, CKopee BCEro, eCTb He TOMbKO rypy, KOTOpble CUAAT
n «nunAaT» big data n web scale, HO 1 orpoMHOE KONMMYECTBO CRELManncToB, KOTOpble 3aHMMaloTCA
MHHOBaLMAMN UMEHHO B obnacTu usability, HOBbIX CEPBUCOB 1 MPOYEro.
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[Janee Mbl 6yaem roBopuTb B OCHOBHOM O CEPBUCHOW apXUTEKTYpe U 06 UHCTPYMEHTax, KOoTopble
MOXKHO MPUMEHATb B MacluTabupoBaHum.

MacwTabupoBaHue apXMTEKTYPHOrO pelueHus

[nA Hayana paccCMOTPUM camble OCHOBbl — BEPTUKANbHOE U FOPU3OHTaNbHOE MacluTabupoBaHue.
B 4yem cocTonT KoHUEeNnuuA BepTUKanbHOro macltabuposaHma?

BepTukanbHoe maclwTabmpoBaHue

YBennyeHune
Npou3BOAUTENBHOCTU
cucTembl 3a cyet
yBeIMYEHUA MOLLHOCTU
cepsepa.

B KaKoI-TO MOMEHT Mbl
BCe PaBHO AOCTUTHEM
npegena no
npoueccopy, namsTu
WNIW 3KECTKOMY MCKY.

BepTukanbHoe macwtabnpoBaHmne 3akoyaeTca B YBEIMYEHUN NMPON3BOANTENIBHOCTM CUCTEMBI 38
CYeT yBenuyeHnmA MOLLHOCTK cepeepa. o cyTu, npu BepTUMKanbHOM macwtabvpoBaHuu 3ajada
yBENMYeHNA NPON3BOAUTENBHOCTU OTAAETCA Ha ayTcopc npou3BoauTenam >xenesa. Cneuvanu-
CTbl, KOTOpbIE AenaloT 6oMbLUyO XenesKy, npeanaraloT HEKOe 0600LIEHHOE peLleHne, KOTopoe
6ynet paboTaTb 6bICTPee. Bbl 3ameHunu mawimHy — 1y Bac ctano paboTartb bbicTpee.

Kakune 3pecb ecTb onacHocTM? OOvH U3 rMaBHbIX HEAOCTATKOB — BepTuKanbHOe MacliTabupoBa-
HWe orpaHn4eHo onpeaeneHHbIM npegenoM. MNapameTphbl xenesa Henb3A yBenuymBaTb 6ECKOHEeY-
HO. B Kakon-TO MOMEHT CTaHET Hy>Ha y>Xe TbiCAYa CepBepoB. 3aKynuTb CTOMbKO >Xenesa byaeT
nmbo HEBO3MOXHO, NMMBO HeuenecoobpasHo. Kpome TOro, CTOMMOCTb MaLUUH C 6051ee BbICOKMMMU
XapakTepucTMkammu He 06A3aTeNlbHO Bo3pacTaeT NuHenHo. Cneaytolaa no MOLWHOCTY MaLlmnHa Mo-
XKET CTOUTb Y>KE Aake He B ABa pasa LopoXe, YeM npeabiaywiad. MosaTomy BepTMKanbHoe macluTa-
6upoBaHue TpebyeT KpariHe akKypaTHOro niaHMpoBaHuA.

AnbTepHaTVBHbIN NOAX0L — FOPU3OHTaNIbHOE MacluTabupoBaHue
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[opn3oHTanbHOE MmacTabu poBaHune

YBenunuenune
NpoV3BOANTENIbHOCTU
cucTembl 3a cyet
NoAKNoYeHUA
AOMONHUTENbHbIX
cepsepos

OCHOBHOW €ro NpuHUMN — Mbl NOAKIOYAEM AOMONHUTENbHbIE CEPBEPbI, XPaHUMULLA U YYUM HaLly
MporpaMMHyt0 CUCTEMY UCMOMNb30BaThb UX BCe. VIMEHHO ropn3oHTanbHoe MacluTabupoBaHue ABNA-
eTcA cenyac hakTUYEeCKN CTaHAAPTOM.

OpHako Ha caMoM aene BepTMKanbHaA KOMMOHEHTa MPUCYTCTBYET NPaKTUYeCcKn BCEraa, a yHu-
BepcasibHOro ropM3oHTaIbHOrO MaclTabupoBaHMA Kak TaKoBOro He CyLLeCcTBYeT. VI3BecTeH Takxe
TaKoW TEPMUWH, Kak AmaroHanbHoe MacwTtabuposaHue. OHO noapasyMeBaeT OLHOBPEMEHHOE MC-
nonb3oBaHue ABYX NMOAXOAO0B, TO €CTb Bbl CPa3dy M NoKyrnaeTe HOBOE Xene3o, TeM cambiM BbIUMPbI-
BaA BPeMA, 1 aKTUBHO MepenucbiBaeTe npuioxeHuA. Hanpumep, Takon nogxon npuHAT B Stack
Overflow.

U ewwe ognH cnocob macwtabupoBaHuAa. Kak BoobLue BbinonHAeTCA Ntoboe mactabvpoBaHme, Kak
NPOEKTMPYIOTCA BbICOKOHArpy>XeHHble cnctembl? NepBoe, 4TO HeobxoaMMO caenatb, — 3TO U3-
Y41Tb NpeaMeTHYI0 061acTb, Kak AaHHble OBUXYTCA BHYTPU CUCTEMbI, Kak OHU obpabaTbiBatoTcA,
OTKyda 1 Kyaa TeKyT. IHTepHeT-NpoeKT — 3TO B KaKOM-TO poAe cucTema Afda pasnnyHoro npea-
CTaB/IeHNA Pa3HbIX AAHHbBIX C Pa3HbIMU CBOMNCTBaMM.

Mpy 9TOM HekoTOpble AaHHble BCeraa AO0MKHbI ObiTb aKTyanbHbIMK, @ Ha APYrne MOXHO «3abuTb»
1 nokKasblBaTb X 06HOBNEHNE He cpady. MNprBenem npocTeniumnin npumep. MNMonb3osarernb, KOTOPbIV
MOCTUT COOBLLEHne B CBOMN 610N, AOMKEH TYT Xe YBUAETb 3TO COObLLEeHNe, MHave OH NoAyMaeT, 4To
YTO-TO crniomanocb. A BO hpeHA-NneHTe Apy3en nonb3osarena 3T0 COObLeHne MOXeT NMOABUTLCA
N 4epes3 MUHYTY.

3HaA Takne 0COBEHHOCTUN, MOXHO NMPUMEHATb NPEKPACHbI METO[, KOTOPbIA HAa3bIBAKT OTNOXEH-
Hol 06paboTKol. Ero cyTb 3akniovaeTcaA B TOM, YTO AaHHble 0bpabaTbiBaloTCA B TOT MOMEHT, Koraa
370 Hambonee ynobHo. Hanpumep, NATb-LWIECTb NET Ha3af, Koraa Xenes3o 6bi10 He TakuM Npous-
BOAMTENbHbIM, Mbl BCE 3anyckanu cron’sl N0 06paboTke CTaTUCTMKKU MO HoYaM. B ganbHenwem mbl
6ynemM roBopuTb B TOM 4ucie 1 06 MHCTPYMEHTaX, KOTOpPbIe UCMONb3YTCA ANA peannsaumm mMac-
wTabmnpoBaHMA BO BpeMeHu, Hanpumep 06 odepenax.
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MacwTtabupoBaHue “Bo BpemeHn”

Pa3nunyHble AaHHble UMEIOT pa3/inyHble
Tpe6OBaHMH K OBHOBAEHUIO. ITO NO3BOAAET HAM
OT/I0XKMTb YacTb 06PaboTKM AaHHbIX A0 bonee
yao6Horo cnyyas.

Tpex3BeHHaA CTPYKTypa

YTo6bl rOBOPUTL Ha OLHOM A3blKE, MPUBEAEM elle OLHO OonpefesfieHne — onpeaesieHne Tak Ha-
3bIBAEMOW TPEX3BEHHOWN CTPYKTYpbl CUCTEMBI. TPU 3BeHA — 3TO (PPOHTEHS, 6IKEH U XpaHeHue
LaHHbIX.

Ka>kaoe 3BeHO BbINOSIHAET CBOU (PyHKLMW, OTBEYAET 3a pasnmyHble cTaammn B 06paboTke 3anpocoB
1 NO-pas3HOMy MacLuTabupyeTca.

Tpex3BeHHasa CTPYKTypa

XpaHerue

®poHTEHAB! T

Bbictpan oBpaborka nerkwx

AaHHbIX Bbluucnerme Xpatetie AaHHbIX

MepBOHa4anbHO 3anNpoc NOMb30BaTeNA NPUXoAUT Ha (OpoHTeHA. PPOHTEHAblI OTBEYAlOT, Kak npa-
BWUSIO, 3a OTAA4y CTaTMyecKnx ansos, NepBuUYHYy0 06paboTKy 3anpoca 1 nepegady ero ganblie
(cBoemy anctpumy, 63keHay). BTopoe 3BeHO, Kyoa NpuXoauT 3anpoc (y>e npeaBapuTenbHo 06-
paboTaHHbIN (PPOHTEHAOM), — 3TO 63KeHA. bakeHA 3aHMMaeTcA BbIYMCNEHUAMU — WMMEHHO OH
OTBeYaeT 3a TOo, YTOb6bl Bbl4UCNIUTL, 06paboTaTh, NnepepaboTarb, MOBEPHYThb, NEPEBEPHYTh, Nepe-
KpyTuTb, cMacwTabupoBaTth 1 Tak ganee. Ha ctopoHe 63keHAa, Kak npaBunio, peanusyeTtca 6mus-
Hec-norvka npoekTa.
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Cnegnytowmii crnom, KOTopbln BCTynaeT B Aeno 06paboTKu 3anpoca, — 3TO XpPaHeHWe AaHHbIX, KO-
Topble obpabaTtbiBatoTCA 6HIKEHAOM. DTO MOXKET 6bITb 6a3a AaHHbIX, harioBaA cuctTema, Aa u Bo-
obLe 4To yrogHo. B Hawmx cTaTbAx Mbl NaHMpyeM NoapobHO onucatb, Kak MacluTabupyeTca Kax-
[0€e U3 9TUX 3BeHbeB. HauyHeM ¢ ppoHTeH a. [NA Yero oH Hy>XeH, Mbl pacCKaXkeM B cregyoLem
HOMepe. :)

11
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Ypok 2
MacwTtabuposaHue opoHTEeHAOB

HanomHuM, Ha 4eM Mbl OCTAHOBWIMCH B Npowsbii pas. [Npn 06paboTke 3anpocoB Nonb3oBaTens
1 06paboTke AaHHbIX HA CTOPOHE CepBepa BbIMOHAIOTCA onepaunmn, KOTopble YCTOBHO MOXHO OT-
HeCTV K Tpem rpynnam:

—  npeaBapuTenbHaa 06paboTka 3anpoca,

- OCHOBHbI€ BblHMCNEeHUA,
- XpaHeHne OaHHbIX.

B Tpex3BeHHOW apxuTeKType 3a Kaxaoe u3 9Tux AEeNCTBMIN OTBEYaeT OTAenbHoe 3BeHo. [pen-
BapuUTENbHY0 06paboTKy AaHHbIX obecneynBaeT (PPOHTEHA, OCHOBHbIE BblYUCNEHNA — O3KeHA,
XpaHeHune JaHHbiX — 6a3a faHHbIX, paninioBan CUCTEMA, CETEBOE XPaHUIINLLE UM YTO-TO eLle.

Tpex3BeHHasa CTPYKTypa

XpaHerue

®poHTEHAB! T

Bbictpan oBpaborka nerkwx

AaHHbIX Bbluucnerme Xpatetie AaHHbIX

®poHTeH — NepBoe 3BEHO HA CEePBEPHOI CTOPOHE, KOTOPOoe 1 HaunMHaeT 06paboTky 3anpoca. 3a-
YyeM Hy>kHbl (PPOHTeHabI? Kak npaBuiio, 3To ferkune n 6uIcTpble Be6-cepBepbl, MPaKTUYEeCcKn He 3a-
HUMaroLWMeca BbldvcnieHnAMU. MporpammHoe obecrnevyeHre PoHTeHAa MPMHUMAET 3anpoc; Aarnee
€CN MOXET, TO cpasdy 0TBeYaeT Ha Hero U1, eciiv He MOXET, NMPOKCUPYeT 3anpoc K 6IKeHAy.

Kakue 3anpocbl o6pabaTtbiBaeT (hpoOHTEHA U noyemy?

O6bI4HO (PpOHTEHA MpeacTaBnAeT COOON NerkoBecHbI Beb-cepBep, pas3paboTyMKu KOTOPOro
chenanu Bce AnA TOro, 4Tobbl KaX bl 3anpoc obpabaTbiBancA MakcuMasnbHO ObICTPO NpY MUHK-
ManbHbIX 3aTpaTax pecypcoB. Hanpumep, y nginx Ha 10 TeicAY HeaKTUBHbIX keep-alive-coeanHeHnn
yxoauT He 6onee 2,5 merabant namATU. B npaBunbHbix Be6-cepBepax aaxke hannbl C GUCKOB OT-
JaloTcA cpady B NamATb, MUHYA 3arpy3Ky (Takoro adhpekTa MOXHO AOCTUYb, BKITHOUMB, Hanpumep,
onumto sendfile B nginx).

Tak Kak (PpOHTEHS (B KAHOHUYECKOM NMOHUMaHUN) He 06pabaTbiBaET AaHHbIE, TO EMY U HE HY>KHO 60Mb-
LLIOE KOSIMYECTBO PECYPCOB Ha 06paboTKy 3anpoca. OgHako TAxxenoBecHble PHP- unu Perl-npouecchl
C MHOTOYMCIIEHHBIMU 3arpy>KeHHbIMU MOAYNAMM MOryT TpeboBaTb MO HECKOSIbKO AECATKOB MerabanT
Ha coeavHeHwe. [Npun pa3paboTKe camoi NepBoO BEPCMM NGINX LA HacToALaA bopbba 3a KaxKabI Ku-
nobaviT, BblAenAembI Ha 06paboTKy 3anpoca. bnarogapAa aTomy nginx TpatuT Ha 06paboTKy 3anpoca
okorno 8-10 kunobanT, B To Bpemsa kak mod_perl MoxeT pacnyxHyTb 40 200 merabant. OTo 03Ha4YaeT,
4YTO Ha MaluHKe ¢ 16 rmrabantamm onepaTuBKM yaacTca 3anycTuTb Bcero nuwb 40 mod_perl’oB, ogHa-
KO Ta >e caman MallMHKa CMOXET 0bpabaTbiBaTb HECKOMBKO ThICAY NTErknx COEANHEHWI.
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OTpava cTaTukum

MpaBuno npocToe: Tam, rae He HY>KHO OTNPaBNATb 3anpoc Ha 63KEHA, F4e HE HY>XXHO 4YTO-Mb0 Bbl-
YMCNATb (OYEBUAHO, YTO CYLUECTBYET Kacc 3anpocoB, A/1A 06paboTKmM KOTOPbIX 3TO He TpebyeT-
cA), BCe JO/MKHO oTaasaTbeA hpoHTeHaom. OTclofa cnefyeT nepBoe NpUMeHeHne opoHTeHaa —
oThavya An3afiHepCKOM CTaTUKKM, KapTuHoK, CSS-dannos, To ecTb BCEro, YTO He TpebyeT BblyKCe-
HUI. B KoHWrypaumoHHom hanne nginx (04HO M3 Hanbonee yaayvHbIX peleHnn ana (pPoHTEeHAA)
Bbl NMPONMCbIBaeTe, KakMe UMEHHO 3anpochl AOMKHbI OTAABaTbCA C JIOKANIbHOMO AMCKA, a Kakue
nepegaBartbcA ganblie. Hanvune hpoHTEHAOB — 3TO NEPBbLIA MPU3HAK BbICOKOHArPY>XEHHOW CU-
CTeMbl.

MMovemy 3TO HE MPOCTO BaXHO, a O4eHb BaXKHO? [MocMoTpuTe Ha Niobylo CTpaHuuy, Hanpumep
B Facebook. MNMonpobyinTe nocunMTaTb KONMMYECTBO KapTUHOK Ha Hel, 3aTem nogkntoyaembix CSS-
n JavaScript-channoB — cyeT NoMAaeT Ha COTHU. Ecnn Kaxabii N3 3TUX 3anpocoB OTnpaBnATb 63-
KeHAy, TO HNKaKOoW NaMATY 1 MPON3BOANTENBHOCTN CEPBEPOB He XBaTuUT. icnonb3yA hpoHTEHA, Mbl
cokpatlaem Tpebyemble 1A 06paboTKmM 3anpoca pecypcbl, NPpU4eM 3a4acTyto B AeCATKU 1 COTHU
pas.

Ona yero Hy>KeH ppoHTeEHA?

e OTAava CTaTUYECKOro KOHTEHTa;

* bydepusauma sanpocos;

* MacwTabupoBaHue 6eKeHO0B;

* O6cny>KMBaHME MedJ/IeHHbIX K/IMEHTOB.

Kak BapuaHT, (hpOHTEHO MOXET oTBe4YaTb 3a OTAadqy XPaHALMXCA Ha AUCKe BUHapHbLIX AaHHbIX
nonb3oBaTenen. B aTom cnyyvae 63KeHA Takxke He yyacTByeT B 0b6paboTke 3anpoca. Ecnv 6akeHp,
OTCYTCTBYET, PPOHTEHA HAMPAMYIO 06pallaeTcA K XpaHUnuLly AaHHbIX.

OTpavya 6MHapPHbIX AaHHbIX 6e3
bekeHaa

Cepeep xpannnmuta 1
| Ngnwacepsepe | | Mowanw pnckc
spanumna

Nginkva cepsepe. Tokanssit ek
annma o

Cepeep xpanunmuLa 2
G Nt dporterae ="

‘ Cepsep xpanmnusa 3

@ponTena
Cepaep xparumusa 4

nnnnnn

nnnnnnn

13



14

AkagemumA BbICOKUX Harpysok

B kayecTBe npumepa paccMOTPUM XpaHunumLle Buaeodannos Nosib30BaTenen, KOTopoe pasmMelle-
HO Ha JecATu cepBepax ¢ 60MnblMMKN BbICTPLIMK AMCKamMu. 3anpoc Ha Buaeodann nonb3oBarens
nNpuxoauT Ha OPOHTEHA, rae nginx (unu nbaa apyraA aHanoru4yHaA nporpamma) onpenenAeT (Ha-
npumep, no URI nnu no nmeHn nonb3oBaTens), Ha KakoM U3 OEeCATN CepBEPOB NEXUT Tpebyembin
avin. 3aTtem 3anpoc OTNPaBnAETCA HaNPAMYKO Ha 3TOT CepBep, fae APYrom, NokanbHbIi, Nginx
BblAaeT NCKOMbI hals ¢ NOKanbHOro aucka.

B KpynHbIX cucTemax Takux Lenoyek nginx’oB UM NOAO0OHbIX BbICTPLIX CUCTEM MOXET ObITb A0-
BOSTbHO MHOTO.

KewupoBaHue

KelumpoBaHne — BTopasa cdepa npuMeHeHUA (HPOHTEHAA, HeKorda OY4eHb M OYeHb MonynApHas.
B kauecTBe rpy60ro peLeHmsa MOXHO NMPOCTO 3aKELLMPOBaTb Ha HEKOTOPOE BPeMA OTBET OT 63akeHa.

Nginx Hay4unca KelmpoBaTb OTHOCUTENIbHO HefaBHO. OH KelumpyeT 0TBeThbl OT 63keHa B (haiisbl,
MpY 3TOM Bbl MOXETE HaCTPOUTb U KIIIOY ANIA KELUMPOBaHWUA (BKIIOUYMB B HEro, HampuMep, KyKu
nonb3oBaTess), U MHOXECTBO APYrvX NapaMeTpoB AJIA TOHKOMO TIOHMHIa NpoLecca KeluMpoBaHus.

CooTBeTCTBYIOWME MOAYNM €CTb y BONLLUMHCTBA NErkmx Beb6-cepBepoB. B kavecTBe Knova B 9TUX
MoAyNnAX NpuMeHAeTcA, Kak npasuno, cMecb URI- n GET-napameTpos.

OTAenbHO CTOUT YNOMAHYTb O MOTEHUMasIbHbIX NPo6rieMax KelmpoBaHua Ha copoHTeHae. OnHa u3
HUX — OJHOBPEMEHHas MOoMbITKa BblYMCIIUTL MPOCPOHEHHOE 3HAYEHME Kella MoMyfapHOA CTpaHu-
ubl. Ecnu Bbl KeluvpyeTe raBHyo CTPaHuULy, TOo Npu copackiBaHWN ee 3Ha4YeHUA Bbl MOXETe Mosy-
YUTb Cpasy HECKOJbKO 3anpocoB K 63KEHAY Ha BbIYMCTIEHNE STON CTPaHMULbI.

B nginx umeeTcAa OBa MexaHu3Ma OnA pelleHnsa nofobHbIX npobnem. MNepsbiii MeXxaH3M NocTPo-
eH Ha aupeKkTuBe proxy_cache_lock. Mpu ee UCMONb30BaHWM TOMBKO MEPBbIN 3anpoc BbIYUCIAET
HOBOE 3HayeHune aneMeHTa Kewwa. Bce ocTarnbHble 3anpochl 9TOr0 3MeMeHTa OXKMAAOT NMOABIEHNA
oTBeTa B Kelle UNi UCTeYeHNA Taiim-ayTa. BTopoil MexaHu3m — MArkoe yctapeBaHue Kella, Koraa
Mpu onpeaesieHHbIX HaCTPOMKaX, 3aaHHbIX C MOMOLLLIO AMPEKTUB, MOMb30BaTeslo OTAAEeTCA YXe
ycTapeBLiee 3HaYeHue.

CTporo roBops, KeWwupoBaHne Ha (POHTEHAE — AOBOSIbHO COMHUTENbHbIA MpYeM, Bedb Bbl Nn-
WaeTecb KOHTPOMA HaZ UEeNOCTHOCTLIO Kella. Bbl 06HOBNAETE CTpaHuLy, HO )POHTEHA 06 3TOM
He 3HaeT M NPoaosIXXaeT 0TAaBaTh 3aKeLUMPOBaHHYIO YCTapeBLLYO MH(OPMaLIMIO.

BbluncnutenbHaA noruka Ha CTOpPOHEe KJIMeHTa

Ha cTopoHe knveHTa Tenepb BbIMOMHAETCA OrPOMHOE KonuyecTBo JavaScript-koga, 3To cnocob
«pasMasarb» BbIYUCIUTENbHYIO TIOrUKY. DPOHTEeHA OTAaeT 6pay3epy KMeHTa CTaTuKy, U Ha CTOPO-
HE KIIMeHTa NPOBOAATCA KaKue-TO BbIYUCIEHNA — OfHA YacTb BbIYMCNEHWIA. A Ha CTOPOHe 63KeHAa
BbINONHAOTCA 60M1ee CNoXHbIe 3a4a4n — 3TO BTOpas YacTb BbIYUCIIEHUIA.

[nAa npumepa npvseny Bce TOT Xe Facebook. MNpyn NpocMoTpe HOBOCTHOW NEHTbI BbINOHAETCA
OrpOMHOE KONMM4YeCcTBO Koaa Ha JavaScript. B «maneHbkom» 6pay3epe paboTaeT AOBOSIbHO Cepbes-
HaA «MaluHKa», KoTopasa ymeeT o4eHb MHoroe. CTpaHuua Facebook 3arpy>kaeTcA B HECKONbKO
NMOTOKOB U NOCTOAHHO NMpoAomkaeT o6HOBNATLCA. 3a BCem aTum crneauT JavaScript, paboTarowmn
y Bac B 6paysepe. Ecnv BCNOMHWTbL NepBbIN YPOK, TO Mbl FOBOPUIN O MOHOMUTHOW apXUTEKType.
Tak BOT, UICMOMb30BaTh €€ ceryac 3a4acTyto HEBO3MOXHO, MOCKOSbKY NMPUOXKEHWA BbINOMHAIOTCA
MHOrO [e: 1 Ha CTOPOHE KNMEHTA, U Ha CTOPOHE cepBepa 1 Tak Janee.

OpHako nonbITKM Co34aTb MOHOMUTHbIE NPUOXEHUA, «pa3masaHHble» Mexay bpay3epoMm u cep-
BEPOM, BCE e NpeAnpuHMManicb. Tak, B kKa4ecTBe UHCTPYMEHTa AN1A HanucaHuA NpUNoXeHWn Ha
Java-cepBepe, NO3BONAIOLIErO NPO3PaYHO MEPEHOCUTL UX Ha KIMEHTCKYIO CTOPOHY, 6bin pa3pabo-
TaH GWT (Google Web Toolkit).
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Ciopa Takxke oTHocATcA BeAKMe WTYKn oT Microsoft Tuna Web Forms, kKoTopble AKOObl AOMXKHbI
camu reHepupoBaTtb Ha JavaScript Bce, YTO HY>KHO. TeM He MeHee MpPO BCE 3TWU PELUEHUA MOXHO
cKasaTb OfHO: OHM paboTalT O4YeHb MyYMTENbHO. Ha AaHHbIA MOMEHT NPaKTUYECKN He CyLLEeCTBY-
€T NIErkKux B MCMONb30BaHUM 1N XOPOLUMX CPEACTB, KOTopble BoMwebHbIM 06pa3om m3basnanu 6ol
OT HEOHXOAMMOCTM NcaTb OTAENbHOE NPUIoXKeHne Ha JavaScript.

MacwtabupoBaHue 63KeHA0B

OpHa 13 0CHOBHbIX (byHKLMIA (hpoHTEHAA — BanaHCMpoBKa Harpy3ku mexxay 6akeHaamu, TodHee,
He CTOsbKO 6anaHcMpoBKa, CKOSIbKO MPOKCUPOBaHUE.

OrpomHbIv canT «BKoHTakTe» B3anMoAencTByeT C BHELLUHUM MUPOM € nomoLlbio 30-40 hpoHTeH-
[0B, 32 KOTOPbIMW CKPbIBAIOTCA MHOMME TbICAYN GIKEHA0B, BbINOMHAKOWMX BblUcneHuAa. B Ha-
CTpovrikax pOHTEHJ0B NPOMNMCHLIBAIOTCA TaK Ha3blBaeMble ancTpuMbl (upstreams), To ecTb cepse-
pbl, Kyaa cnegyeT OTNpaBnATb TOT UM UHOW 3anpoc.

MpaBun anA poyTunHra 3anpocoB AOBOMbHO MHOTO. OTW NpaBusia NO3BOMNAT OPraHM30BaTb AOBOSIb-
HO CNOXHYI0 NOruKy nepebpacbiBaHmA 3anpocos. Hanpumep, 3anpockl ¢ URI /messages/ oTnpas-
nATCA Ha 06paboTKy B KnacTep cepBepoB AnA paboTbl ¢ coobleHnamu, a /photo/ — Ha cpoToxo-
CTVHT 1 Tak Jarnee, NnpuyemM BCe 3TW 3anpoChbl MUHYIOT BblHUCTIAOLWME BIKEHbI.

WHorga BCcTpeyaroTea U yMHble (DPOHTEHAbI, KOTOPbIE YYUTHIBAKOT TEKYLLYHO Harpy>KEHHOCTb 63-
KEeHA0B Npu NPOKCUPOBaHNM 3anpocoB, Hanpumep, BbIbupaaA aAnA NPOKCUPOBAHUA HaUMeEHee Harpy-
>KEHHbI 63keH. HekoTopble (hpOHTEHA-CepBEpbl YMEKOT NepesanpalunsaTb Apyron 63keHa, ecnu
nepBbI He cMor ob6paboTaTb 3anpoc.

Mpu NCnonb30BaHWMM 3TUX (PYHKLMIA CTOUT YUMTbIBaTb NpobrieMy aHTuWKBana. B yem oHa cocTonT?

Mpo6nema ¢ aHTULWIKBasIoOM

AHTUWIKBanN

OponTens

Psf, 6eKeHA0B, BbIMO/HSAIOLMX OAHOTUMHbIE

334,a4. 3aNpoC NPUXOAMUT HA NepPBbIn

6eKeHs, HAUMHAET BbINOHATBLCA, HO He

ycnesaer 3a Bpems TaimayTa. PpoHT

nepebpacbiBaeT 3anpoc Ha HOBbI BekeHa,

NepssiiGerenpreorsern, — TOT TOXKE HE ycneBaeT. Takum obpasom
e mpiw oyeHb bbicTpo BCA ceTb bekeHaoB byaeT
| nonoKeHa.

Mepssii sanpoc

Cepanc Cepanc

Honyctum, ecTb paa 63KeHAO0B, BbIMOMHAKWMX OAHOTUMHbIE 3a4ayn. 3anpoc NpUXoauT Ha nep-
BblIll 63KEH, HAYMHAET BbINOMHATLCA, HO HE YCMEeBaEeT A0 OKOHYaHUA Tanm-ayTa. YMHbIA (hpOHTEHL,
nepebpacbiBaeT 3anpoc Ha HOBbIN BIKEHA, TOT TOXE He ycrneBaeT. TakuM 06pa3om, o4eHb HbICTPO
BCA CeTb 6IKEHO0B NAXET.

BapuaHTbl pelueHua:
I.  lMpomexyTo4yHOe 3BEHO C o4epenbto, N3 KoToporo 63akeHAbl camu 3abupatoT 3agayu. Npo-
6nembl 3TOro BapvaHTa:
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CwmelleHre NooxonoB — UCMONb30BaHWE aCUHXPOHHBIX METOAOB AJ1A peLleHns
CYHXPOHHOW 3a4au4Mn.

[anbHelwee BbINOMHEHWE 3anpoca, korga POHTEHA OTKuuicA 1 6osblie
He XaeT oTBeTa.

McuyesHoBeHve 3aaa4, KOTopble nonanu Ha TOPMO3ALLMI 63KeHS, (3TO peluaeTcA
pecTtapToM o4yepenn).

AHTULWIKBAN: peweHune c ouepeabro

MpomeyTouHOe 3BEHO C
oporeia spoimeia spormeia poreia ouepesbio, 6ekeHabl camu
3a6MpaloT 13 HEro 3asaun.
1 T 0 7 Mpobaembl 3Toro BapuaHTa:

\ /_/ / ~  CMewweHve NoAXoa0s -
\ /\/ CUHXPOHHYIO 3a4auy pewaioT
\i ACHHXPOHHBIMM METORAMM;

— He pewaet npobremy c Tem,
€C/M GPOHT OTKAKOHMACH, TO

Jcneriep ovepean 4—>  Ovepens
sl e 3anpoc octanca;

t e m—
N TOPMO3ALLMI GeKeHs -
Cepancs camn 300G e nponaaior. 3o pewaerca
/_/ \ nepecrapTom ouepeay.

Cepoic Cepac Ceparc Cepaic

Il.  YMHbIe 3anpocbl OT hpoHTEHAA:

1.

MepBbI 3anpoc K nepBomy 63KeHAy MAET C TaM-ayTOM B OAHY CEKyHAY. BTopon
3anpoc MAET C TaiM-ayTOM [ABe CEKYHAbl, TPETUA — TPW CEKYHAbI, & YETBEPTOro
y>Ke HeT, TO eCTb Mbl OrpaHNyMBaemM Konm4ecTBO 3anpocosB.

BakeHA MoXeT onpenenaTb, He Neperpy><eH nu oH (pa3 B CeKyHAay cnpawimnsaTb
LA v kewmpoBaTb ero). B Havane o6paboTku 3anpoca BbINOMHAETCA NMpoBepKa.
Ecnu LA cnnwkom Bbicokuin, opoHTeHy oTaaeTcA Gone Away (lTaTtHaA cuTya-
uMA — nepexon K apyromy 63akeHay).

AHTULWIKBAnN: YMHbI€ 3anpocChbl

YMHble 3anpockl OT GppoHTeHAa:
Oporresy potens Opontens Oporrexy
— [lepBbiii 3aNpoc k nepsomy
N 6ekenay uaert ¢ Taiimaytom 1
cekyHay. BTopoji 3anpoc naet ¢
\ TaiiMayToM 2 CeKyHabI, TPeTHii -

\ 3 CeKyH/abl, a YETBEPTOTO yKe
HeT. To ecTb orpaHuymnBaem
Toeniisanpoc, KONMYECTBO 3aNPOcos;
Timeout =3¢ Yerseproro anpoca

Bropoii3anpoc, Ap0cTo e, —  BeKeHA MOXeT NPUHUMATL
epouisnpo, Timeout=2c peleHme 0 ToM, 4TO OH
Timeaut = 1c NeperpyseH (pas & cekyHay
cnpawvsaTh LA 1 KawMpoBaTh
ero). Mpw Hauane o6patoTke
3anpoCa NPOMCXOAMT NPoBEpKa
1 ecnm LA CIMWKOM BBICOKM -
\ oaaem GpoHTy Gone Away
(TatHan cuTyauws - nepeviau k
Apyromy GexeHay).

‘,
<

Cepne Cepaic Cepanc Cepne

B ntobom cnyyae 63keHn nonyvaeT MHpopMaumio 0 TOM, CKOSIbKO BPEMEHM ee 0TBeT OyAeT X aaTb
(PPOHTEHA, CKOMbKO BPpEMEHM 3anpoc byaeT akTyaneH.
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MepasieHHble KITUEHTbI

Mepengem Tenepb K eLle OAHOM N3 OCHOBHbIX chep NpUMEHeHNA PPOHTEHAOB U MOrOBOPUM O Tak
Ha3blBaeMoM OﬁCJ‘Iy)KMBaHI/IVI MeasneHHbIX KIMNeHToB.

MpencTtaBbTe, YTO Bbl 3aX0AMTE Ha cTpaHuuy, Hanpumep, PBK (rbc.ru) n HaunHaeTe ee 3arpyxarb.
CTpaHuupl y HUX NO ogHOMy-ABa MerabanTa. CoeaMHeHe He O4eHb Xopollee — Bbl Ha KOHepeH-
ummn, B poymuHre, ucnonbdyete GPRS, — 1 BOT 3Ta cTpaHuua 3arpy>kaeTca, 3arpy>aeTcs, 3arpy-
aeTcA... PaHbLue Takoe 6bIf10 NOBCEMECTHBIM 1 Cevac TOXe CryyYaeTcA, XOTA 1 ropasfo pexe.

PaccmoTpum, Kak npovcxoant obpaboTka 3anpoca B nginx. bpaysep knueHTa OTKpbIBaeT coeau-
HeHVe ¢ OOHUM U3 NPOLIECCOB Nginx’a. 3aTem KNMEeHT nepeaaeT 3TOMy MPOLECCY AaHHble 3anpoca.
OJHOBpPEeMEeHHO MpoLecc nginx MoXeT obpabaTtbiBaTb eLle ThICAYN APYrMX CoeanHeHnn. Ona Kax-
[Oro CoeaVHEHVA CyLLEeCTBYET CBOW BXOAHOW Bydhep, B KOTOPbLIM 3aKaynmBaeTcA 3anpoc nosib3oBa-
TenAa.

TonbKo NOMHOCTLIO 3anuncas 3anpoc B Bydep, Nginx OTKpPbIBaeT COeAMHEHNE C NPOTMBOMONOXHOW
CTOPOHON — 63KEHAOM — W Ha4yMHaeT NpokcupoBaTb 3anpoc emy. (Ecnu 3anpoc o4eHb 60nbLUIONR,
TO [aHHble B 0TBeAeHHYto nog 6ydep naMmATb He MOMECTATCA M NGiNX 3anuweT UX Ha AUCK — 3TO
OOVH U3 NapameTpoB AJ1A TIOHMHra nginx.)

OTOT XXe MexaHU3M AeNCTBYET U B 06paTHOM HanpasneHun — OpPoHTeH Bydhepr3yeT OTBET, Nony-
YeHHbIN OT 63KeHAA, U MOTUXOHbKY OTAAET KIINEHTY.

Ecnu 661 nonb3oBartens HanpAMyto obLancA ¢ npoueccom 6akeHaa, npouecc 6bl BblYUCAN OTBET,
npuyeM MOMEHTasIbHO, 3a AEeCATYO OO0 CEKYHAbI, @ MOTOM XAar, Noka nonb3oBaTesb CKylwaeT
ero no ogHomy kunobanty. Bce 310 Bpema npouecc 6akeHaa 6bin 6bl 3aHAT U HE NPUHMMAan 6bl
Apyrux 3anpocos.

B TOM uncne v ana peweHnA 3Ton 3a4a4n yCTaHaBNUBAKTCA fierkme opoHTeHabl. Takux PpoHTEH-
0B MHOTO, HeobA3aTenNbHO NCNoMNb30BaTh NGiNX. AnA 63keHAa PPOHTEHA BbIMMAANUT Kak 0ObIYHbIV
0O4eHb bbICTpbIN 6pay3ep. OH 04eHb BBICTPO MonyyYaeT OTBET OT 63KEeHAA, COXpaHAET 3TOT OTBET
N MOTUXOHbKY OTAAET KOHEYHOMY MONb30BaTento, TO eCTb pelaeT NPecnoByTyo nNpobnemy no-
cnepHen Munu. lepxatb ABE MUHYTbI COEAMHEHME Ha (DPOHTEHAE — 3TO ropasfo AeLlesne, Yem
Jepxxartb npouecc Ha 6akeHae.

Takmm 06pa3om, Mbl Or1cany OCHOBHbIE 3a[ayn, KOTOpble pellaeT PPOHTEHA.

MacwTtabupoBaHue (hpoHTEHAOB

OfHUM 13 BaXKHENLLNX YCI'IOBVII7I TOro, 4Tobbl BCE pa60Tano N NPOEKT MOXXHO 6b1510 MaCLIJTaﬁVIpO-
BaTb rOPU30OHTalIbHO, ABAETCA BO3MOXHOCTb NOCTaBUTb OONONMHUTENbHbIE CepBepa. Obecneuntb
9Ty BO3MOXXHOCTb HEMPOCTO. Kaknm-To 06pa30M Bbl AO/MKHbI BbICTaBUTb B UHTEPHET 605bLUOe KO-
JIn4eCcTBO CepBepoOB U HaNpaBUTb nonb3oBaTesien Ha Te U3 HUX, KOTOpbIe pa60Ta|0T.

Kpome Toro, yBenmyeHne Kom4ecTBa CepBepoB BbI3blBAET W Apyrve TpyaHOCTU. [JonycTuM, OauH
cepBep BbIXOAUT U3 CTPOA pa3 B rog. Ho npu Hanuumm gByx cepsepoB cb6ou 6yayT BO3HMKATbL pas
B nosnroga. Ecnn cepBepoB y>Xe TbicAYa, HenmcnpaBHOCTU Cly4ardTCA NOCTOAHHO. Ha Ka>kaoM 3Ta-
ne Hy>xHO obecrne4vmBaTtb 6ecrnepeboriHyio paboTy CUCTEMbI, KOraa JIoMaeTcA ofHa U3 MHOXeCTBa
OJMHaKOBbLIX AeTaneun.

Korga 3anpoc y>e nonan B BaLly CUCTEMY (Mbl FOBOPMM MPO 63KEHAbI 1 NpoYee), TYT y>Ke Bbl BOMb-
Hbl MPOrpaMMMpPoBaTh, Kak xoTuTe. Ho [0 Toro, Kak 3anpoc nonagaeTt OT (PpoHTeHAa K 63KeHAy,
OH CHavana [oMmKeH nonacTb Ha (PpoHTeHA. Bpay3ep nonb3oBaTena AOMIKEH K KAKOMY-TO KOMMbIo-
Tepy nocnaTb Kakue-To AaHHble. OTaenbHaA crnoxHas 3ajada — chenartb Tak, YTobbl 3TO 6bi10
XOPOLUO, MPOCTO W HAAEXHO.
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OHa nmeeT aBa acnekTa. MepBbii U3 HUX — 3TO TexHonoruA. PaHblie, Hanpumep B 2001 roay, Tex-
HonorvA 6anaHcnpoBKK bbina peann3oBaHa anemeHTapHo. Korga Bbl 3axoaunu Ha spylog.ru, DNS
B 3aBMCUMOCTM OT TOro, OTKyAa Bbl U KTO Bbl, BblgaBan Bam www1.spylog.ru, nnm www2.spylog.ru,
mnn www3.spylog.ru. CerogHa 60MbLUMHCTBO BE6-CANTOB AaBHO Y>e He npuberaeT K 3TOMy Crnoco-
6y. OHu ncnonbaytoT Nnbo IPVS, nubo NAT.

Takum o6pa30M, OOVH aCnekKT 3aaadn COCTOUT B TOM, KaK nocnartb AaHHble Ha pa60Tarou1yro MaLluvHy.

BanaHcuMpoBKa ¢ppoHTEHAOB

Monb3dsaten

DNSrﬁj%D

iCMpoBKa

Round-Robin

HeartBeat I CARP. Wpes s
Tow, 470024 MawHHKa e
paboraer u abopaer 32
APYTOR Ec nepean nowaercs,
To0#a sknosaercs. Y obient
W oz P-2gpec ko
poons.

BTopon acnekT 3aknto4aeTcA B TOM, KakK MOHATb, KakaA MalluuHa paboTaeT. [JnA 3Toro Heobxoamm
MOHUTOPUWHL. B npocTtenwem crny4yae 3TOT MOHUTOPUWHI NpeacTaBnAeT cobov MpPoBEpPKY TOro, OT-
BeYyaeT nu mMawmHa Ha ping. MNpw 6onee rnyboKoM pacCMOTPEHNM OKa3biBAeTCA, YTO cama aTa npo-
6bnema pasfnenAeTcA Ha HECKOMbKO ApYrux.

Bbl HAUMHaEeTe MOHUTOPUHT. [lonycTuM, Bbl 06HapyXX1BaeTe, YTO Yy MalLUHbI X1Bas ceTeBan kapTa,
HO cropen Auck. To ecTb Bbl XOTUTE caenatb 6anaHCMpPOBKY, pacnpeaenuTb Harpy3ky, a malumHa
6aHaibHO TOPMO3UT. MOHUTOPUHT 1 POYTUHT Kak pas 1 MNO3BOMAIT PeLLnTb 3aaady 6anaHCMpoBKU.

DNS-6anaHcupoBKa

BepHeMcAa K nepBOMy acnekTy — K OTMpaBKe 3anpoca Ha Bawuv (ppoHTeHAbl. Cambli NpoCcTomn
€nocob, KOTOpbIN MCNONb3yeTcA A0 cux nop, — 310 DNS-6anaHcMpoBKa, TO €CTb 3T HECKOJBbKO
MallVH, Ky4a HY>XHO OTMpaBnATb Nosib3oBartena, 3awmnTbl B DNS.

HaumHatb npowe Bcero ¢ TTL B nATb unn B 04HY MUHYTY (TO €CTb C MMHUMAIbHOIO, KOTOpPbIV pas-
YMHO BbICTaBUTb). MNoka y Bac Tpu-nATb PPOHTEHAOB, YTO, HA CaMOM Jefie, TOXEe Hemarno, 37O Ha
[OBOSbHO Aonroe BpemaAa ybepexeT Bac oT npobnem. Koraa ke ux 6onbLue...

Bbl, KOHEYHO, MOXXETE BO3pa3uTb, YTO HYacTb NPOBaNAEPOB NMOOUT KelwmnpoBaTb. B aTom cnyyae TTL
ONUTENbHOCTBIO NATL MUHYT NpeBpaLLaeTcA B Npobnemy.

OpaHako TPyAHOCTM BO3HUKHYT B IIOOOM cryyae, kakoe 6bl pelueHne Bbl HU Bblibpanu. Ecnu Bbl, Ha-
npumep, oT DNS-6anaHcMpoBKM NepeLuny K BblAeNIEHHON Xeneske, K IPVS, noasAaTca npobnemsl
C Harpyskom aT1oi >kene3kun. OHM Takke MOryT ObiTb CBA3aHbl C HAAEXHOCTBIO AaTa-LeHTpa uim
AMCTprbyLmen KoHTeHTa. TyT O4eHb MHOTO acneKToB.

/13 Bcero BbilWeCKa3aHHOro MOXHO BbIBECTU MPaBUIIO, KOTOPOE NPUMEHMMO Nnpu pa3paboTke nobomn
KPYMHOM CUCTEMBI, — peLuaemM NpobnemMbl Mo Mepe UX NOABMIEHUA, KaXAbI pa3 Bbibupas Hanbonee
MPOCTOE PELLEHME U3 BCEX BO3MOXHbIX.
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OTKa30yCTOWYMBOCTb (PPOHTEHAA

PaccmoTpum yyTb 6onee CnoxHein cnocob, KOTOPbIA HYacTo UCMOMb3YETCA N UMEET Kydy BapuaH-
ToB. Kak oH peanuadyetcA? CTaBum pAOOM OBE MALIMHKW, Y KaXOO0N M3 KOTOPbIX ABE CETEBbIX
kapTbl. C MOMOLLBIO OOHOW KaXAaA U3 HUX «CMOTPUT B MMP», C MOMOLLbIO APYrOA OHW CRyLlaloT
M MOHWUTOPAT ApYr ¢ Apyra. BHelwHne ceTeBble KapTbl UMEIOT oauHakoBble IP-agpeca. Becb noTok
MAEeT Yepes NepByto MaLlnHy. Kak TONbKO 0gHa M3 HUX ymupaeT, nogHumaeTca |IP-agpec Ha BTOPOW.
MmeHHo Tak peanusoBaHbl CARP (Bo FreeBSD), Heartbeat (B Linux) n gpyrve coeguHenns nono6-
HOro poaa.

Ay6nnpoBaHne GppoHTEHAOB

Motok 3anpocos

> .
e ey |

CARP

BcnomoratesibHbIi
cepsep

Takaa cxema gonroe BpemA paboTtana B Rambler, n, Hackonbko A MOHWMAalD, OHa MCMONb3yeTcA
noBcemMecTHO. Y Bac ecTb DNS-6anaHcupoBka, pasbpackiBatolan Nnob3oBaTesnien Ha napbl cepee-
POB, B K&XKA0M U3 KOTOPbIX CEPBEPbI KOHTPONUPYIOT ApYr Apyra.

Mepengem k 6anaHcmpoBke 63keHA0B. OHa OCyLLUEeCTBNAETCA Ha YpPOBHE (PPOHTEHAA. Y HEro ecTb
NPOCTON CEPBUC, KOTOPbLIN 3HAeT BCE CBOW TaK HasblBaemble upstream’bl M NOTMKY, MO KOTOPOM
MeXay HUMK pasbpacbiBatoTcA 3anpockl. B nogasnAtowem 60nbWUNHCTBE CryYaeB 3TO NPOUCXOANT
cny4yariHbiM 06pa3om. Ho MOXHO 3a4aTb Kakue-To obpaTtHble CBA3K, NOCkINaTb 3anpoc He Ha 6nn-
>KauLuni upstream, a Ha TOT, KOTOPbI MEHbLLE BCEro Harpy>eH, 1 Tak ganee.

Peub nget o Tom, 4TO ANA MHOXECTBA CanToOB XBaTaeT BCEro ABYX (PPOHTEHAOB, NPUYEM C U36bIT-
KoM. Nginx — 9TO o4eHb 6bIcTpasn wTyKa. A 63keHAbl, KOTOpble Bbl NULETe, — 3TO Balla 6usHec-
NorvKa, N OHa MOXeT paboTaTb CKOMb YrOAHO OMNTUMANbHO MM HeonTuManbHo. VX, kak npasuno,
ropasao 6onbLue.

O6bI4HbIN MacliTab Yalle BCero npegnonaraeT Hanmumne AByX UK YeTblpex (OPOHTEHA0B 1 ABaua-
Tn 63keH0B. [Mpyn 3TOM BONPOC O TOM, Kak OTNPaBuTb 3anpoc ToMy 63KeHy, KOTOPbIN flyyLle BCEro
ero 06Cny>knT, OCTAeTCA NO-NPEXHEMY aKTyasbHbIM.
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banaHcupoBKa
b6ekeHa0B

Monb3deaten

Round-Robin

DNS-6aflayeuposka

Bexenn Bexenn Bexena Bexena

Moxanyn, Ha 3ToM O MacwTabupoBaHUn PPOHTEHAOB BCE. B crneaytowem ypoke Mbl MOroBOpUM
0 TOM, KakK MaclTabupoBaTb 63KeHObl.

CTpenoykn Ha pucyHKe HamnpaBrieHbl OT (DPOHTEHAOB K 63KeH[aM. OTOT PUCYHOK UNIKOCTPUPYET
UHTEepPeCHyr TexHonoruto Mongrel2, ucrnons3yemyro B mupe Ruby. Ee pa3paboTko 3aHUMaeTCA n3s-
BecTHbIN B Ruby-coobuyectse 3ea LLIoy, KOTOPbIN 1 MPeanoxns NepeBepHyTh MPUBLIYHYIO CXeMy
06paboTKu 3arpocoB C HOr Ha rosoBy.

CornacHo ero cxeme, He (hpOHTEHAbI XOAAT K 6oKeH[aM v npegnararoT um obpaboTarb
KakKow-TO 3arpoc, a HaobopoT. ®poHTeHAbl HakanMBarT y ceba oyepenab Ha 3arnpochkl,
a OrpoOMHOE KONM4ecTBO 6IKEHAO0B 3TU (hPOHTEHAbI onpalumnBaeT: «/[ai yero-Hnbyas ob-
paboTartb, gan Ha nogymarb» — ¥ BOo3BpaLyaeT OTBET. Takum 06pa3om, Mbl r1o1yHaem Mac-
LUTAbUPYyeMyto aCUHXPOHHYH 06paboTKy.

Nginx [engine x], HanucaHHbI Viropem CbicoeBbiM, 06beanHaeT B cebe HTTP-cepBep, 06-
paTHbIf MPOKCU-CepBEP 1 MOYTOBbIN MPOKCU-CEPBEP. Y Ke AnnTenbHoe BpemMs nginx o6-
ClIy>KMBAET CepBepbl MHOMMX BbICOKOHArPY>XEHHbIX POCCUMICKMUX CalTOB, Takux Kak «fH-
nekc», Mail. Ru, «BKoHTakTe» n «Pambnep». CornacHo ctatuctuke Netcraft, B nioHe 2012
roga nginx oé6cnyxxusan nav rnpokcuposas 10,29% cambix Harpy>XeHHbIX CanToB.
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Ypok 3.
MacwTtabupoBaHue 6ekeHfaa

5.1. ®yHKuMoOHanbHoe pasgeneHue

5.2. Knaccuyeckoe ropusoHTanbHoe macltabupoBaHue
5.2.1. Huskasa cTteneHb CBA3HOCTU Koaa
5.2.2. Share-nothing AnA ropM3oHTanbLHOrO MacTabrpoBaHWA: NKOChI Y MUHYChI
5.2.3. CnoucTtocTb Koga

5.2.4. MyHUMU3aumA NCNONb30BaHUA CIOXHbIX 3anpoCOB cpasy K HECKOMbKUM
Tabnmuam

5.3. KewwposaHne
5.3.1. O6wwme pekoMeHaaumn Npmn NCNoNb30BaHNN KELLMPOBaHWA
5.3.2. lpobnema nHBanugauun Kewa
5.3.3. lMpobnema ctapTa ¢ HENPOrpeTbiM KelleM

HayHem Haw TpeTui ypok, MOCBALLEHHbIA BU3HEC-NOrMKe NpoekTa. JTO camaA rMmaBHaA CoCTaB-
nalwan B obpaboTke Noboro 3anpoca. [nA Taknx BblYUCNEHUA TPeOYOTCA 6aKEHAbI — TAXEenble
cepBepbl ¢ HONbLUNMU BbIYUCITUTENBHBIMU MOLLHOCTAMU. Ecnn (hpoHTEHA, HE MOXET OTAATh KIMEH-
Ty YTO-TO CaMOCTOATESIbHO (& KaK Mbl BbIACHUN B NPOLLIIOM HOMEpe, OH 6e3 npobnem MoXeMm cam
oThaTtb, K NpuMepy, KapTuHkM). Ha 63keHae oTpabatbiBaeTcA GU3HEC-Nornka, To eCTb hopMmpy-
loTCcA 1 0bpabaTbliBaOTCA AaHHbIe, NPY 3TOM AaHHbIE XPaHATCA B APYrOM Clloe — CETEeBOM XpaHu-
nvwe, 6ase gaHHbIX UK hannoson cucteme. XpaHeHue OaHHbIX — 3TO Tema CrneayoLero ypoka,
a ceroHA Mbl COCPefoTOYMMCA Ha MacwTabupoBaHum 6ekeHaa.

Cpasy npeaynpeavM: MacluTabypoBaHe BbIMMCIAIOLMX GIKEHOOB — OfHA U3 CaMbIX CIOXHbLIX TeM,
B KOTOPOW CyLLEeCTBYET MHOXECTBO MUcoB. O6nayHble BbIMMCIEHNA peLlatoT npobnemy npousBoam-
TENbHOCTU — yBepeHbl MHorne. OHaKo 3TO BEPHO He [0 KOHLA: AS1A TOro YTo6bl Bam AeCTBUTENBHO
MOIIN NMOMOYb 06MaYHble CepBHUCHI, Bbl OOMKHbI NMPaBUMbHO MOATOTOBMTL Ball MPOrpaMMHbIiA Kod. Bbl
MOXeTe MOAHATb CKOMbKO YroAHO CepBepoB, ckavkeM, B Amazon EC2, HO KaKoWl ¢ HVX TOMK, eCnv Kopg,
He yMeeT MCMoNb30BaTh MOLLHOCTY KaXKA0ro U3 HUX. MTak, kak MacluTabupoBaTb 63keHA?

dPyHKLMOHaNbHOe pasgenieHue

Cawmblii nepBbIN U NPOCTON CNOCOH, C KOTOPbIM CTaNKMBaOTCA BCE, — 3TO hyHKLMOHANbHOE pas-
6ueHve, NpyM KOTOPOM pasHble YacTW CUCTEMbI, KaXAaA U3 KOTOPbIX peluaeT CTPOro CBOK 3a4ady,
pa3HOCATCA Ha OTAeNbHble hmnsnyeckme cepeepbl. Hanpumep, nocelaembin (oopyM BbIHOCUTCA Ha
OAVIH cepBep, a Bce ocTasnibHoe paboTaeT Ha ApyroMm.

(DYHKLI,MOHaI'IbHOE pasaeneHune

vkontakte.ru y PasHble
bYHKUMOHaNbHbIE

YyacTu paboTatoT
XPaHATCA Ha PasHbIX
cepBepax cucTembl.
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HecmoTpa Ha npocToTy, 0 NogobHOM noaxoae MHorme 3abbiBaloT. Hanmpumep, Mbl O4EHb 4acTo
BCTpeyaem Beb-NPOEKTbI, rAe NCMoNb3yeTcA ToNbko ogHa 6a3a MySQL nop coBeplueHHO pasnuy-
Hble TUMbl AaHHbIX. B ogHol 6a3e nexaT v ctatbi, U 6aHHepbl, U CTaTUCTUKA, XOTA MO-XOpoLlemMy
3TO [OMKHbI 6bITb pasHble ak3emnnApbl MySQL. Ecnn y Bac ecTb (yHKUMOHANBHO HE CBA3aHHbIE
OaHHble (Kak B 9TOM Npumepe), TO UX LienecoobpasHo pas3HOCUTL B pasHble aK3eMniApbl 6a3 aaH-
HbIX NN paxe uanyeckne cepsepbl. [TOCMOTPUM Ha 3TO € APYro CTopoHbl. Ecnn y Bac ecTb
B OOHOM MPOEKTE M BCTPOEHHAA MHTErpupoBaHHaa HaHHEPOKPYTUIKa, 1 CepBUC, KOTOPbIN MoKa-
3blBaeT NOCTbl NONb30BaTENEN, TO Pa3yMHOE pelleHne — cpasy 0CO3HaTb, YTO 9TU AAHHbIE HMKaK
He cBA3aHbl MeXay cobol 1 No3TOMY AOMXKHbI XXUTb B CaMOM MPOCTOM BapuaHTe B [ABYX pasHbIX
3anyLeHHbIXx MySQL. 3To OTHOCMTCA U K BbIYMCNAOLWMM 63KEHAAM — OHU TOXe MOryT 6bITb pas-
HbiMW. C COBEPLUEHHO pasHbIMW HACTPONKaMM, C Pa3HbIMK UCMONb3YEMbIMU TEXHONOTMAMMU 1 Hanm-
CaHHble Ha pa3HblX A3blKax NporpamMmMmmpoBaHuA. Bo3BpallaAack K npuMepy: AnA nokasa nocTos Bbl
MOXEeTe UCMonb3oBaTh B KadecTBe 63keHaa cambli 06bi4HbIM PHP, a onAa 6aHHEpHON cUCTEMbI Bbl
MOXeTe 3anyCcTuTb MoAysb K Nginx’y. COOTBETCTBEHHO, AJ1A NOCTOB Bbl MOXETE BbIAENNTb CEPBEP
¢ 6onblunM KonmyecTBoM namATu (Hy PHP Bce-Taku), npy aToM ana 6aHHEpPHON cUCTeMbl NamMATb
MOXET 6bITb HE TaK BaXkHa, KaK NMpoLECCOPHaA EMKOCTb.

Cpoenaem BbiBOAbI: (DyHKLUMOHaNbHOE pasbreHne 6akeHAa Lienecoobpas3Ho UCMonb3oBaTh B Kave-
CTBE MPOCTENLIEro MeToaa MaclitabmuposaHma. pynnmpyriTe cxogHble hyHKLMM 1 3anycKanTe nx
06paboTUnKM Ha pasHbIX PU3NYECKNX cepBepax.

O6paTunmca K cnepytowemy noaxoay.

Knaccuyeckoe ropusoHTasibHoe maclwtabuposaHue

O TOM, 4YTO Takoe ropu3oHTaNbHOE MacliTabrpoBaHue, B MPUHLUWMME, Mbl y>ke 3HaeM. Ecnv Bawwein
cUCTEMe He XBaTaeT MOLLHOCTM, Bbl NMPOCTO A06aBMAeTe elle A4ecATb CePBEepOB, U OHU NPOAoXa-
toT paboTaTb. Ho He KaX bl MPOEKT NMO3BONUT NPOBEPHYTH Takoe. ECTb HECKOMbKO KNaccu4yecKux
napagurm, KoTopble Heo6XOAMMO PaCCMOTPETb Ha paHHEM dTane NPOeKTUPOBaHWA, YTOObI Mpo-
rpamMMHbIA KoA MOXHO 6bIST0 MacLUTabupoBaTh MPU POCTE HArpy3Ku.

Knaccmnyeckoe ropmsoHTasibHOe
MaCLUTa6MpOBaHMe

e Shared nothing (Kaxablit y3en asnsetca
HEe3aBMCUMbIM U CAMOLOCTAaTOYHbIM, He
CyLLECTBYET eAMHOM TOUKM OTKa3a).

* Stateless (mpouecc He XpaHWUT cocTosiHME).

KoHuenuuu Shared Nothing u Stateless

PaccmoTpum aBe koHuenumu — Shared Nothing n Stateless, koTopble MoryT o6ecneymTb BO3MOX-
HOCTb FOPM3OHTANIbHOIO MacLLuTabnpoBaHuA.

Monxon Shared Nothing 03HavaeT, 4TO KaXk bl y3en ABNAETCA HE3aBUCMMbIM, CAMOLAOCTATO4YHbIM
N HET KaKOW-TO €AUHON TOYKU OTKasa. OTO, KOHEYHO, He Bcerga BO3MOXHO, HO B J1OOOM cryyae
KONMMYECTBO TakuUX TOYEK HaxXoAMUTCA Mo XXECTKUM KOHTpOnem apxmtekTopa. [log Toukom oTkasa
Mbl MOHMMAEM HEKMWE [aHHbIE UMW BbIYUCIIEHUA, KOTOPbIE ABNAKTCA 06WMMN oA BCeX HIKEH0B.
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Hanpumep, kakoi-Hubyab aucneTyep COCTOAHWUIA UK naeHTudmKaTopoB. Opyroi npumep — uc-
Nnonb30BaHne CeTeBbIX haioBbIX CUCTEM. OTO MPAMOW MyTb MNOMYYUTb HA ONpenesieHHOM JTarne
pocTa npoeKTa y3koe MecTO B apxutekType. Ecnu kaxabiii y3en ABnAeTcA He3aBUCUMbIM, TO Mbl
NErko Moxem [06aBUTb eLle HECKONbKO — MO POCTY HarpysKu.

KoHuenuua Stateless o3HavaeT, 4TO Npouecc NporpaMMbl HE XPaHUT CBoe cocToAHue. NMonb3oBa-
Tenb NPULIEN W NonaJsl Ha 3TOT KOHKPETHbIN CEPBEP, U HET HUKAKOW pasHULbl, MoMan nonb3oBaTesib
Ha 3TOT cepBep UM Ha apyroi. [Nocne Toro Kak 3anpoc 6yneT o6paboTaH, 3TOT CepBEP MNOMHOCTLIO
3abygeT nHdopmaumio 06 3ToM nonb3osarene. lonb3oBaTenb BOBCe He 06A3aH BCe CBOM creay-
toLMe 3anpockbl OTNPaBMATL Ha 3TOT XXe CEepBepP, HE AO/MKEH BTOPOW pa3 NPUXOAWUTb Ha HEro Xe.
Takmnm 06pa30M, Mbl MOXeM AMHaMWU4YeCKN MeHATb KONn4ecTBO cepBepoB U He 3ab60TUTbCA O TOM,
4TO6bI POYTUTH NOML30BATENA Ha HY>XXHbIA CEPBaK.

HaBepHoe, 3T0 0aHa U3 cepbe3HbIX NPUYUH, Novyemy Beb Tak 6bicTpo passBuBaeTcA. B Hem ropas-
[0 npolLle fenartb NPUNOXKEeHWA, Yem n1caTh Knaccuyeckue odianHoBble nporpaMmbl. KoHuenuma
«OTBET — 3anpoc» M TOT hakT, 4TO Bawa nporpamMma Xuset 200 MUNANCEKYHA UM MAKCUMYM
OflHYy CekyHAy (Mocne Yero oHa MofHOCTLIO YHUYTOXAeTCA), MPMBENN K TOMY, YTO B TaKUX pacnpo-
CTpaHeHHbIX A3biKax NporpamMMmpoBaHunA, kak PHP, no cux nop HeT cboplumka mycopa.

OnucaHHbIN Noaxon, ABNAETCA KNacCU4YeCKUM: OH I'IpOCTOI?I 1 HageXHblr, Kak ckana. OgHako B no-
cnegHee BpeMA HaM BCe Halle 1 Yalle NpuxoanTcA OTKa3blBaTbCA OT Hero.

Kputuka koHuenuuu Shared Nothing u Stateless

CerogHA nepen Beb6OM BO3HMKAKOT HOBblE 3a[a4M, KOTOPbIE CTaBAT HOBblE Npobnembl. Korga mbl
rosBopum npo Stateless, 3T0 03Ha4YaET, YTO KaXKAble AAHHbIE KaXXA0MY Mofb30BaTENO Mbl 3aHOBO
TawmmM U3 XxpaHunuiia, a 3To nog4vac 6oiBaeT o4eHb Aoporo. Bo3HMKaeT pe3oHHOoe >kenaHue nosno-
XXWUTb Kakue-TO AaHHble B NaMATb, cAeNnaTtb He coBceM Stateless. OTo ¢BA3aHO € TeEM, YTO CErogHA
Beb cTaHOBUTCA BCe Bonee n bonee MHTEpPaKTUBHLIM. ECnn BYepa Yenosek 3axoaun B BE6-NOYTY
M HaXkmman Ha KHomnky «Reload», 4To6bl NPOBEPUTL HOBbIE COOBLLEHWA, TO CEroAHA STUM YyXe 3a-
HumaeTca cepsep. OH emy roBopuT: «O, YyBaK, NoKa Tbl CUAEN Ha 3TOM CTPaHU4YKe, Tebe NpuLLImn
HOBble COOBLLEHNA.

Bos3HunkaloT HoBble 3a4a4m, KOTOpbIe MPUBOAAT K TOMY, 4TO noaxod ¢ Shared Nothing n otcyTcTeu-
€M COCTOAHWA B MaMATWM UHOraa He ABnAeTcA obAasarenbHbiM. Mbl yXe cTankmBanucb HEeOOHO-
KpaTHO C CUTyaUMAMU HALINX KITMEHTOB, KOTOPbIM Mbl FOBOPUM: «OT 3TOr0 OTKaXXUTECh, MONOXUTE
[aHHble B NamMATb» M HA0bOpOT «HanpaenAnWTe NOAen Ha OAuH M TOT Xe cepsep». Hanpumep,
Koraa BO3HMKAET OTKPbITaA YaT-KoMHaTa, JIl04e UMEET CMbIC POYTUTb Ha OZVH U TOT Xe CepBep,
4yTO6bI 3TO BCE paboTano bbicTpee.

Pacckakem npo eLe oavH crnyyau, C KOTOpbIM cTankueanucb. OAMH Hall 3HaKOMbIV padpabaTbiBan
Ha Ruby on Rails nrpywky Hanonobue «ApeHbl» (OHNanH gpaku n 6on). Bckope nocne 3anycka oH
CTONKHYNCA C K/1aCCUYECKON NPOBEMON: eCnn HECKOMNbKO YeNoBEK HAaxo4ATCA B paMKax OLHOro
601, KaXX bl NoNb30BaTesb MOCTOAHHO BbiTackmBaeT U3 B[] faHHble, KOTopble BO BpeMaA 3Toro 6os
BO3HUKIIN. B utore BcA aTa KOHCTPYKUMA CMOrMa AOXUTb TONbKo A0 30 ThICAY 3aperncTpupoBaH-
HbIX 03€pOB, a Aarblue OHa NPOCTO nepecTana paboTaTb.

O6paTHanA cuTyauma cnoxunace y komnaHum Vuga, KotopaAa 3aHumaeTtca urpammn ana Facebook.
MpaBAa, Korga OHW CTOMKHYMUCH C MOXOXen NpobnemMon, y HuX 6binn apyrme maclutabbl: HECKOMbKO
munnvappos SELECT o n3 PostgreSQL B aeHb Ha ogHon cucteme. OHY NepeLunv nofHOCTbIO Ha
noaxon Memory State: gaHHble Hayanu XpaHUTbCA U 06CY>KMBaTbCA NPAMO B ONepaTUBHON NamA-
TW. NTor: pebATa npakTn4eckn oTkasanucb oT 6a3sbl JaHHbIX, a napa COTEH CepBEpPOB OKas3anuchb
nMwHUM. VX MpoCTO BBIKMIOYUN: OHW CTann He HY>KHBbI.

B npuHumne, ntob6oe macltabupoBaHne (B TOM YMCIEe rOPU30HTaNIbHOE) AOCTUXKMMO Ha O4eHb MHO-
rmx TexHonornax. Cenvac o4eHb YaCcTO peyb UAET O TOM, YTOObI MPU CO34aHUN CepBuCa He Mpu-
LINOCh NMATUTh CIIMLLIKOM MHOMO 3a >ene3o. [InA 3Toro BaXKHO 3HaTb, KakaA TeXHonornsa Hambo-
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nee COOTBETCTBYET AAHHOMY MPOhuIio Harpy3ku ¢ MMHUMAarbHBIMU 3aTpaTtamu Xxenesa. [pu aTom
O4€eHb 4acTo, KOrAa Ha4yMHaloT Pa3MbILLATL O MacLTabupoBaHun, TO 3abbIBaIOT NPO (PMHAHCOBbIN
acneKT TOro e ropyM30oHTaNIbHOro MacluTabupoBaHvA. HekoTopble OyMaloT, YTO FOpPU30OHTasNIbHOE
mMaclTabupoBaHue — 3TO peasibHO nNaHaued. PasHecnu gaHHble, Bce pasbpocanu Ha oTAesfbHble
cepBepbl — U BCe cTano HopmasnbHO. OgHaKo 3Tu Nioan 3abbiBaOT O HaKNaAHbIX pacxodax (oBep-
xefax) — Kak huHaHCOBbIX (MOKYNKa HOBbIX CEPBEPOB), TaK IKCMyaTauMoHHbIX. Korga Mbl pas-
HOCMM BCE€ Ha KOMMOHEHTbI, BO3HUKAT HaKfagHble pacxodbl HA KOMMYHUKaLUKO NporpamMmMHbIX
KOMMOHEHTOB MeXay coboi. 'pybo rosBopa, xonoB cTaHoBMTCA 6osblue. BCNOMHUM y>ke 3HaKOMbIN
Tebe npumep. Korga Mbl 3axoamMm Ha cTpaHuyky Facebook, mowHbin JavaScript nget Ha cepsep,
KOTOpbIA JONro-A0Nr0 AyMaeT U TONbKO Yepe3 HEKOTOPOE BPEMA HaYMHAEeT OTAaBaTb BaM Ballu
fAaHHble. Bce Habnoganyn nogobHy0 KapTuHY: XO4EeTCA y>Ke NOCMOTPpeTb U 6exaTb Aanblue nuTb
kodhe, a OHO BCe rpy3nTcAa, rpy3ntca u rpyantca. Hago 6bl XpaHUTb AaHHbIE YyTb-HyTb «MO6NMXKe»,
Ho y Facebook y>e Takoi BO3MOXHOCTU HET.

CnouctocTtb Koaa

Knaccmnyeckoe ropmsoHTasibHOe
MaCLUTa6MpOBaHMe

* CnouctocTb KoAa;

* MUHUMM3ALLMA UCMOIb30BAHUA CIOKHbIX
3aMpocoB Cpasy K HECKOIbKMM Tabaunuam;

* Hu3Kaa cteneHb CBA3HOCTM KOAQ;

Ewe napa coBeToB AnAa ynpoLleHnA ropn3oHTanbHOro macwtabuposanua. NepBasa pekomeHaa-
LuMA: NnporpaMmmMmupynTe Tak, 4Tobbl Ball KOA COCTOAN Kak Obl N3 CNOEB 1 KaXkAblv CIoW oTBevan
3a KaKoW-TO OMNpeLEeNEeHHbIV Npouecc B Lenodyke 06paboTku gaHHbIx. CKaxem, ecnv y Bac uget
paboTa ¢ 62301 AaHHbIX, TO OHA A0/KHA OCYLLEeCTBNATLCA B OOHOM MecTe, a He 6bITb pa3bpo-
caHHOM No Bcem ckpuntam. K npumepy, Mbl CTPOMM CTpaHuuy nonb3oBaTenA. Bce HadynHaeTcA
C TOro, 4TO AAPO 3anyckaeT MOAYyNb BU3HEC-NOrmKN AnA NOCTPOEHUA CTpaHuLUbl Nonb3oBaTe-
nA. OTOT MOAYNb 3anpallinBaeT y HuKenexxawero cnoAa XpaHeHuA AaHHbIX MHopmauuio 06
3TOM KOHKpEeTHOM nosb3oBaTene. Cnot 6U3HEC-NOrMKM HUYErO HE U3BECTHO O TOM, ae nexar
OaHHble: 3aKelwnpoBaHbl N OHUW, 3allapavpoBaHbl NN (WapAWHT — 3TO pa3HeceHue AaHHbIX
Ha pasHble CepBepbl XPaHEHUA OaHHbIX, O YeM Mbl 6yaem roBoputb B OyayLUMX ypoKax), WUiu
C HUMK caenanu ewe 4YTo-HMbyab Hexopowee. Moaynb NPOCTO 3anpawmBaeT MHGOPMauUuio,
BbI3bIBaA COOTBETCTBYIOLWYO PyHKLUMIO. DYyHKLMA YTEeHMA nHdopmaumm o NonbL3oBaTene pacno-
NOoXeHa B Cloe XpaHeHuna AaHHbIX. B cBOK ovepenb, CNov XxpaHeHua AaHHbIX Mo TUny 3anpoca
onpegenaeT, B KAKOM UMEHHO XpaHUuLle XpaHMTcA nonb3oBaTtenb. B kewe? B 6a3e gaHHbIX?
B cannosown cucteme? Ml nanee Bbi3biBaeT COOTBETCTBYHOLLYIO DYHKLUMIO HUXKENEXALLEro CroA.

Yto paeT Takas cnouctas cxema? OHa JaeT BO3MOXHOCTb NepenncbiBaTh, BblIKUAbIBATb WU JO-
6aBnATb Lenble cnov. Hanpumep, pewnnu Bel 406aBUTb KeluMpoBaHue AnAa nons3osatenen. Che-
naTb 3TO B C/IOUCTON CXeMe OYeHb MPOCTO: HAAO AOMUAUTL TONMBbKO OAHO MECTO — CJIOM XpaHeHus
AaHHbIX. Vinu Bbl nobaBnaeTe wapanpoBaHne, 1 Tenepb Nofb30BaTeNn MOryT fiexxaTb B pasHbiX
6asax gaHHbIX. B 06bI4HOM Cxeme Bam NpuAaeTCA NepesionaTtuTb BECb CalT 1 Be34e BCTaBUTb COOT-
BETCTBYHOLUME MPOBEPKU. B CNONCTON CxeMe HY>XHO NMULLb UCMPaBUTb NTOTUKY OQHOTO CIOA, OAHOrO
KOHKpPEeTHOro Moayna.
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CBA3HOCTb KOAAa U AaHHbIX

Cnepyiowasa BaxxHaA 3agaya, KOTOpylo HEOOXOOAMMO PeLnTb, YTO6bl n3bexkate Npobrnem npu ro-
PU30OHTa/IbHOM MaCLIJTa6VIpOBaHI/II/I, — MUHUMU3NPOBATb CBA3SHOCTb KakK KoAa, TakK U AaHHbIX. Ha-
npumep, ecnu y Bac B SQL-3anpocax ncnonbaytotca JOIN’bI, y Bac y>xe eCTb NoTeHUmanbHas npo-
6nema. Coenatb JOIN B pamkax ogHOM 6a3bl AaHHbIX MOXHO. A B paMKax AByx 6a3 faHHbIX, pas-
HeCeHHbIX MO pasHbIM cepBepamM, y>xe HeBo3MOXXHO. ObLLan pekoMeHaauma: ctapanTecb obLaTbeA
C XpaHWUUWeM MUHUMAsbLHO MPOCTBIMU 3anpocamMu, UTepaumnamMu, Lwaramu.

Yto penatb, ecnn 6e3 JOIN’a He obontuch? CaoenanTe ero camu: caenanu asa 3anpoca, NepeMHo-
>Xunn B PHP — B 9TOM HET Hu4ero cTpaluHoro. [inA npumepa paccMOTPUM KNaccu4eckyto 3agady no-
CTpOeHMA hpeHaneHTbl. Bam Hy>KHO MOAHATL BCEX ApPY3en Nonb30oBaTenda, ANA H1X 3anpocuTb BCe MNo-
cnepHve 3anuncy, AN1A BCeX 3anvcen cobpaTb KONMYEeCTBO KOMMEHTapeB — BOT e cobnasH caenartb
3TO OQHUM 3arpPOCOM (C HEKOTOPbIM KONMYECTBOM BoxkeHHbIX JOIN’0B) ocobeHHO Benuk. Beero oavH
3anpoc — U Bbl NOMyYaeTe BCIO HY>KHYIO BaMm nHpopmaumio. Ho 4To Bbl 6yaete aenatb, kKorga nomb-
30BaTenen 1 3anncen CTaHeT MHOro M 6asa AaHHbIX nepecTaHeT cnpaenATbeA? [No-xopolemy Hano
6bl pacLuiapamTb Nonb3oBaTenen (pasHecT paBHOMEPHO Ha pasHblie cepBepbl 6a3 AaHHbIX). [TOHATHO,
YTO B 3TOM cny4ae BbInonHnTb onepaumio JOIN yyxe He NonyynTcA: AaHHbIe-TO pas3aerneHbl Mo pasHbiM
6a3am. Tak 4TO NpuaeTcA AenaTb BCe BpyyHyto. BbiBog oueBnaeH: genante STo BPYYHYHO C CaMOro Ha-
yana. CHavana 3anpocuTte u3 6a3bl JaHHbIX BCEX ApYy3ei nonb3oBaTensa (Mepsbi 3anpoc). 3atem 3abe-
pvTe nocnegHue 3anvcy 3TVX Nonb3oBaTenen (BTOpon 3anpoc unm rpynna 3anpocos). 3atem B naMATh
npovsseanTe COPTUPOBKY U BbIGEPUTE TO, YTO BaM HY>XXHO. PaKTU4eCKu Bbl BbINOHAETE onepaumio
JOIN BpyyHyto. [la, BO3MOXHO Bbl BbINOMHUTE €€ He Tak 3hheKTUBHO, Kak 3To caenana 6ol 6a3a gaH-
HbIX. HO 3aTO Bbl HMKaK HE OrpaHnyeHbl 06BEMOM 3TON 6a3bl AaHHbIX B XpaHeHUn uHdgopmaumm. Bol
MOXKeTe pa3fenATb U pa3HOCWTb BalM AaHHble Ha pasHble cepBepbl U gaxke B pasHble CYBM! Bece
3TO COBCEM He TaK CTpaLLHO, Kak MOXET nokasaTbCA. B mpaBunbHO NOCTPOEHHOW COMCTOW cucTeme
6ornblLuanA YacTb 3TUX 3anpocoB ByaeT 3akelunpoaHa. OHM NPOCTbIE 1 NIETKO KELLUMPYIOTCA — B OTIMYME
OT pe3ynbTatoB BbinonHeHnA onepauum JOIN. Ewe ogmH muHyc BapuaHTa ¢ JOIN: npu gobasneHun
Monb30BaTenieM HOBOW 3anvcy BaMm HY>XXHO COPOCUTH Kelun BbIGOPOK BCex ero apyseil! A npu Takom
packnage Hen3BeCcTHO, YTO Ha caMoM aene 6yaet paboTartb bbicTpee.

KewupoBaHue

Cneayowmin Ba>KHbIN UIHCTPYMEHT, C KOTOPbIM Mbl CErOAHA MO3HAKOMUMCA, — KelunmpoBaHue. 4YTo
Takoe kew? Kew — 3TO Takoe MeCTO, Kyaa MOXHO MO KakKUM-TO KJIHOHOM MOMIOXMWTb AaHHbIe, KO-
TOpble AOMNMO BbIYUCAAIOT. 3aNOMHUTE OOMH U3 KITHOYEBbIX MOMEHTOB: K3LU AO/HKEH BaM MO 3TOMY
KoYy oTAathb AaHHble BbICTpee, YeM BbIYUCUTbL UX 3aHOBO. Mbl HEOAHOKPATHO CTanKusanucb
C cuTyaumen, Korga ato 6bIno He Tak 1 noam 6eccmbicneHHo TepAnu BpemaA. ViHoraa 6a3a AaHHbIX
paboTaeT JOCTAaTO4YHO BbICTPO M MPOLLE CXOAUTb HAaNPAMYIO K Hel. BTopoin KntoyeBo MOMEHT: K3LU
[OMXeH bbITb eanHbIM ANA BCeX 69KeHO0B.

KewwuposaHue

Kew

* EaWHbIN Keww ans Bcex 6ekeHa0B.
* [Mpobnema nHBanuAauMm Kewwa. Bexens

* [po6nema crapTa c HENpoOrpeTbim

Kewem.
Bexerg

Berena
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BTopoi BaxKHbI MOMeEHT. Kell — 3To ckopee cnocob 3amasatb npobnemMy npou3BOAUTENIbHOCTH,
a He pewnTb ee. Ho, 6e3ycnoBHO, 6bIBAIOT CUTYyaUMK, KOr4a peLwmnTb Nnpobnemy oveHb aoporo. Mo-
3TOMY Bbl FOBOPUTE: «XOPOLLO, 3Ty TPELLUMHY B CTEHE A 3amMaXy LUTyKaTypkon, n byaem aymatb, 4TO
ee 37ecb HeT». VIHorpa aTo paboTtaeT — 6onee Toro, 3To paboTaeT oyeHb Aaxke 4acto. OcobeHHO
Korga Bbl NMonajaeTe B K3LW M TaM yXKe nexkaTt AaHHble, KOTopble Bbl XOTENU NokasaTtb. Knaccuye-
CKUI NpyMep — CHeTYMK Konmn4yecTBa Apy3ei. OTo cHeTUMK B 6a3e faHHbIX, U1 BMECTO TOro, Y4TO6bI
nepebupaTh BCIO 6a3y AaHHbIX B NOMCKaX BalUMX Apy3eW, ropasfo npolle 3T1 AaHHble 3aKeLmpo-
BaTb (M He MepecyNTbIBaTh KaXXAbI paa).

[nA Kewa ecTb KpuTepuii 3hHEKTUBHOCTN NCMONb3OBAHUA, TO €CTb NOKa3aTenb TOro, 4YTO OH pa-
6oTaeT, — OH HasbiBaeTcA Hit Ratio. 3To oTHOWeEHNe KonnyecTBa 3anpocoB, A/1A KOTOPbIX OTBET
HallencA B Kele, K obLemMy ymcny 3anpocoB. Ecnu oH Hu3kuin (50-60%), 3Ha4MT, y Bac ecTb NuLl-
HVe HaknagHble Pacxodbl Ha MOXOA K Kely. OTO 03HAYaeT, YTO NPaKTUYECKM Ha KaxKAoW BTOPOM
CTpaHuue nonb3oBaTtesb, BMECTO TOro YTOObl NONyYMTb AaHHbIe U3 6a3bl, ele U XOOUT K KeLly:
BbIACHAET, YTO AaHHbIX AS1A HEro TaM HeT, Nocne Yyero naeT HanpaAmyto K 6ase. A 9To nuwHKe Age,
NATb, AECATb, COPOK MUISTIMCEKYHA.

Kak obecneunBatb xopoluee Hit Ratio? B Tex mecTtax, rae y Bac 6a3a faHHbIX TOPMO3UT, U B TEX Me-
CTax, rae gaHHble MOXXHO nepeBbl4YNCNATbL AOCTATOYHO O0/1ro, TaM Bbl BTbiKaeTe Memcache, Redis
VNN @HANOMMYHbIN MHCTPYMEHT, KOTOPbIN 6yAeT BbINOMHATL (OYHKUMIO BbICTPOro Kella, — 1 3TO Ha-
YMHaeT Bac cracaTb. 1o KpariHel mepe, BPEMEHHO.

MNpo6nema uHBanuaauum Kewa

Ho ¢ ncnonb3oBaHveM kella Bbl 60HYCOM nony4vaeTe npobnemy nHeanupauum kewa. B yem cytb?
Bbl nonoxunu gaHHble B K3l 1 6epeTe NX U3 Kella, OAHAKO K 3TOMY MOMEHTY OPUTrMHarbHbIE AaH-
Hble y>e nomeHAnucb. Hanpumep, MalleHbka nomeHAna NoAnucb NoA CBOEW KapTWMHKOM, a Bbl
324eM-TO MOSNIOXKNIN OfHY CTPOYKY B K3LL BMECTO TOro, YTO6bl TAHYTh KaXkabl pa3 n3 6asbl AaH-
HbiX. B pesynbTarte Bbl MoKasbiBaeTe cTapble AaHHble — 3TO 1 eCTb Npobnema nHBanmaaummn Kewa.
B obLem cnyvae oHa He MMeeT peLLeHus, NOTOMY YTOo 3Ta npobnema cBA3aHa C UCMoNb30BaHNEM
[aHHbIX Bawero 6usHec-npunoxexua. OCHOBHOM BOMpOC: korga 06HOBNATL Kew? OTBeTUTb Ha
Hero nogyac HenpocTo. Hanpumep, nonb3oBartens Ny6nvKyeT B COUManbHOW CETU HOBBIN MOCT —
[OMYyCTUM, B 3TOT MOMEHT Mbl NblTaemcA M36aBUTbCA OT BCEX MHBANMAHbIX AaHHbIX. [MonyyaeTcs,
HY>XHO COpOCUTb N OBHOBUTH BCE KELUW, KOTOPbIE UMEKT OTHOLLEHME K 3TOMY MOCTY. B xyawem
crny4ae, ecnv YenoBeK AenaeT nocT, Bbl cOpacbiBaeTe K3LW C €ro NIeHTbl NOCTOB, copacbiBaeTe BCE
KeLW C NeHTbl NOCTOB ero Apy3en, copacbiBaeTe BCE KELUW C JIEHThI NIIOAEN, Y KOTOPbIX B APY3bAX
€CTb Te, KTO B 3TOM coobLecTBe, 1 Tak ganee. B ntore Bbl copacbiBaeTe NOMOBUHY KELLER B CU-
cteme. Koraa Llykepbepr nybnmkyeT nocT AnAa CBOUX OAMHHAALATW C NOMIOBUHON MWISIMOHOB MOA-
MUCYMKOB, Mbl UTO — AOMXHbI COPOCUTL OANHHAALATL C MONOBUHON MUMIMOHOB KeLlen (ppeHaneHT
y Bcex aTux subscriber’oB? Kak 6bITb C Takon cutyaumein? Het, Mbl nongem gpyrum nytem u bynem
0BHOBNATL KLU NpK 3anpoce Ha OpeHaNeHTyY, e eCcTb 3TOT HOBbIN NOocT. Cuctema obHapy>XuBaer,
YTO Kela HeT, MAET W BblYUCIAET 3aHOBO. [1oaxon NpoCToN U HaAeXHbIR, Kak ckana. OgHako ecTb
M MUHYCbI: eCnin cOpOCKCA K3LWL Y MOMNYIAPHOM CTPaHWLbl, Bbl PUCKYETE NOMYyYnNTb Tak Ha3biBaeMble
race-condition (COCTOAHME FOHOK), TO €CTb CUTYauUMIO, KOraa 3TOT camblil K3 6yaeT 04HOBPEMEHHO
BbIYMCNATLCA HECKOMbKMMM Mpoueccamy (HECKONbKO Mofib30BaTenen pewmny obpatuTbCA K HO-
BbIM AaHHbIM). B nTore Bawwa cuctema 3aHnMaeTcA AOBOMbHO NMYCTOW AeATENbHOCTLIO — OHOBpPE-
MEHHbIM BbIYMCIIEHVMEM N-TO KONTMYECTBA OANHAKOBbIX AaHHbIX.
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Mpobnema
R WMHBANMAALMM Kella

« O6HoeneHwue no 3anpocy

" [\ (npoBriema race condition
| ANS HarpyKeHHbIX

| cTpaHuL).

« ®oHoBoe 06HoBMEHNE.

OAauH 13 BbIXOAOB — OAHOBPEMEHHOE UCMOMb30BaHWe HECKOMbKMX NOAXOA0B. Bbl He mpocTo cTu-
paeTe ycTapeBLUee 3HaYEHME U3 KELLA, a TONbKO NOMeYaeTe ero Kak yctapeBLuee U OAHOBPEMEHHO
CcTaBuTE 3a4advy B O4epenb Ha nepecyeT HOBOro 3HadeHuA. [oka 3agaHue B odepenun obpabaTbl-
BaeTCA, Nonb3oBaTesio OTAAaeTCA ycTapeBluee 3HavyeHne. OTO HasblBaeTcA Aerpagaumna PyHKUm-
OHanNbHOCTU: Bbl CO3HATESIBHO MAETE Ha TO, YTO HEKOTOPbIE U3 NOMb30BaTEeNeN nony4yar He camble
CBeXWe AaHHble. BOnbLMHCTBO CUCTEM C MPOAYMAaHHON BM3HEC-NOrMKON MMEIOT B apceHane no-
no6HbI noaxon.

NMpobnema cTapTa ¢ HenporpeTbiM Kewem

Ewe ogHa npobnema — cTapT C HENPOrpeTbIM (TO eCTb HE3aNONMHEHHbIM) KelleM. TakaA cuTyaumn
HarnAAHO MNIIOCTPUPYET YTBEPXKAEHNE O TOM, YTO K3LW HE MOXET pewmnTb NpobrneMy MeaneHHOM
6a3bl AaHHbIX. [peanonoXumM, YTo BaM Hy>KHO NokasaTb nonb3oBaTenAM 20 cambiX XOPOLIMX Mo-
CTOB 3a Kakon-nnbo nepuog. Ata nHpopmauusa 6bina y Bac B Kelle, HO K MOMEHTY 3anycka cucTe-
Mbl K3LW 6611 ouneH. CoOOTBETCTBEHHO, BCe MONb30BaTenun obpawiatotca K 6a3e AaHHbIX, KOTOPOK
ANA NOCTPOEHNA MHAEKCA HYXHO, ckaxkeM, 500 munnucekyHa. B utore Bce HauymMHaeT MeaneHHO
paboTatb, 1 Bbl camu cebe caenanm DoS (Denial-of-service). Cant He paboTaeTt. OTcloaa BbIBOA:
He 3aHMManTecb KelumpoBaHWEeM, NMoKa y Bac He pelleHbl apyrve npobnembl. Coenante, YTO6bI
6a3a 6bICTpO paboTana, n BaM He HY>XHO ByaeT BoobLle BO3UTLCA C KELUMPOBAHNEM. TeM HE MeHee
Jaxke y npobnemMbl cTapTa ¢ He3anonHEHHbIM KELLEM €CTb PELUEeHNA:

1. Vcnonb3oBaTb Kell-XxpaHuuiie ¢ 3an1cbio Ha AUCK (TepAeM B CKOPOCTH);
2. Bpy4Hylo 3anonHATL KL Nepea cTapToMm (Monb3oBaTeny XAyT U HEroayioT);
3. [lyckaTb nonb3oBaTenen Ha cauT NapTuAMK (NONb3oBaTENM BCE TaK Xe XAYT U HEroayoT).

Kak BnauTe, nto6oi crocob nnox, NoaToMy niiLib NOBTOPUMCA: CTapaiTech caenartb Tak, YTobbl Balla
cucTemMa paboTana u 6e3 KelMpoBaHus.
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Ypok 4.
MacwTabuposaHue BO BpeMeHU

B npoLwnbix ypokax Mbl rOBOPWIN O TOM, KakK NucaTb NPorpamMmMbl Tak, YTOObl MX MOXHO 6bif10 3a-
NYCTUTb B HECKOMNMbKMNX 9K3EMMIAPaXxX U TEM CaMbIM BblAEPXMBaTL OONbLUYIO Harpy3Ky. B aTom ypoke
Mbl MOrOBOPUM O eLle 6onee MHTEPECHbIX BeLlax — Kak MUCMonb3oBaTb AJ1A MOCTPOEHUA TEXHNYeE-
CKOW apXUTEKTYpPbl 3HaHNA 0 B3HEC-Noruke NpoaykKTa u kak obpabaTbiBaTb AaHHbIE TOMAA, Koraa
3TO HY>XXHO, MaKCUManbHO 3MEKTUBHO NCMOMb3YA annapaTHy MHPaCTPYKTYPY.

OTno)XeHHble BblYUCIIeHUA

Korga nonb3oBartenb BBOAMT 3anpoc Ha CaiiT, HeO6X0AMMO AaTb eMy OTBET, U ANA 3TOro cHavana
npuaeTcA npoaenaTb COOTBETCTBYHOLLYO paboTy. CKaxeM, ecnu YenoBek caenan Moaudukaum-
OHHbI 3aNpoc (Hanpvmep, co3Aan HOBbIV MOCT), TO BaMm NPEACTOUT NPOBEPHYTb OrPOMHbIN 06BEM
pa6oTbl. HegocTtaTouHO MPOCTO MOMOXWTL MOCT. Hy>KHO 06HOBUTbL CHETYMKM, OMOBECTUTbL APY3€EN,
pasocnaTh 3f1eKTPOHHbIE YBeOMIeHNA. XopoLlasa HOBOCTb: AenaTb BCe cpasy HeobA3aTebHO.

ToT >xe cambln Facebook nocne Toro, kak Bbl Ny6nMKyeTe HOBbIN MOCT, AeNnaeT elwe oanHHaauaTh
pasHbIX Belen — 1 3TO TOMbKO TO, YTO BUAHO CHApy>XU HEBOOPY>KEHHbIM r1a3om. [Nprnyem Bce 3Tn
onepaummn UCNONHAKTCA B pasHoe BpemA. Hanprmep, 3nNeKTPOHHOE NUCbMO C YBEAOMIEHNEM MOX-
HO nocnaTb BoObLLEe MUHYT Yepes AecATb.

OTOT MPUHUMN Mbl U BO3bMEM Ha BOOpPY>XeHune. JIlobon ManeHbKun CanT, Ha4YMHaaA pacTu no Ha-
rpy3Kke, CTasikupaeTcs C TeM, 4TO, OKasbiBaeTcA, 60sblle Henb3A AenaTb Bce HeobxoanMble orepa-
LM CUHXPOHHO B ChyHKLMM 06paboTKM camoro MoagnmnKaumoHHoro 3anpoca. B npotusHom crnyyae
nonb3oBaTesib He NOYYUT MOMEHTAaSbHBIN OTBET.

CoBpemMeHHble A3bIKK BE6-NMPorpaMmMMpoBaHNA HacToO He NO3BOMAKT B ABHOM BUAE peann3oBaTb
TaKoM TPIOK, MOCKOMbKY B HMX HE MpedycMOTpeHa BO3MOXHOCTb AenaTb Y4To-nnbo nocne oTse-
Ta. OgHako ecTb 1 UcKoYeHna. B nonynapHom Beb-cepeepe Apache cyliecTByeT bonee gecATr
cTagu 06paboTkm 3anpoca, Bknoydana TpaHenAaumo URI, aBTopusaumto, ayTeHTudmkaumo n cob-
CTBEHHO 06paboTKy 3anpoca. Cioga e BXOAAT U CTaamu, KOTopble BbINOSIHAOTCA y>Ke Nnocrne Toro,
Kak OTBeT Nnonb3oBaTento oTnpasneH. HekoTopble ppenmBopku (Hanpumep, mod_perl) nossonaoT
nepexsaTuTb 3TV CTaAUM N MOBECUTb HA HWX BaLUW COBCTBEHHbIE (DyHKLUMKU. MOXHO nepeaaTthb B 3TK
YHKUMM AaHHble AnA 06paboTKu 1 CNOKONHO obpabaTbiBaTb MX y>e nocrne Toro, Kak nonb3oBa-
Tenb Mony4un oTBET.

AcuHxpoHHaA obpaboTka

OpfHako nHoraga onucaHHoro Bbille NOAXoAa ¢ NocTobpaboTKoW AaHHbIX HeAoCcTaTouHO. [JencTeus,
KOTOpble HaZO COBEPLUNTb C HUMWU, MOTYT 3aHUMaTb CIAULLIKOM MHOMO BPEMEHM, a pecypcbl Beb-
cepBepa Hebe3rpaHUYHbI.

B Takom cnyyae noMoraeT cneaytolmnii apxXUTEKTYPHbIA NaTTEPH — COXPaHUTE OaHHble B HEKOe
NPOMEXXYTOYHOE XpaHunuLle, a 3atem obpaboTanTe nx C NOMOLLbLIO OTAESIbHOr0 aCUHXPOHHOIO NPo-
uecca. TepMUH «aCUHXPOHHOCTb» 03HaYaeT B 06LIEM CryyYae pasHEeCeHHOCTb BO BPeMeHW. To ecTb
OaHHble cobupatoTca ceivac, a obpabartbiBatoTCA TOraa, Koraa byaeT yaobHo.

Hanpumep, 04eHb YacTO aCMHXPOHHO OBCHMTBIBAETCA CTATUCTUKA YHUKAMNbHbBIX MOCETUTENENn —
pas B AeHb, Kak NpaBuIio Mo HoYaMm, B Yacbl HAUMEHbLLEW 3arpy3Ku, 3anyckaeTcA CKPUNT, KOTOpPbI
6epeT BeCb MacCyB AaHHbIX, HAKOMMEHHbIX 3a AeHb, 06pabaThiBaeT UX 1 COXPaHAET y>Ke B APYroM
BuAae. Takon noaxod npumeHAeTcA npu paspaboTke 6aHHEPHbIX CETEN, CHETUMKOB 1 APYrnX Noao6-
HbIX MPOEKTOB. YacTo B Yachl HAUMEHbLLEN Harpy3Ku BbINOMHATCA 1 pa3nnuyHble o6cny>xunsatoLme
npoueaypbl: onTuMusauma 6a3 AaHHbIX, 6akarbl.
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O6paTtTe BHMMaHUe — Mbl yXKe UCMoNb3yeM Halle 3HaHue o 6usHec-npoLeccax B npoekTe. Mbl
3HaeMm, YTO AeTarnbHytlo CTAaTUCTUKY 3a AeHb MONb30BaTeN M roTOBbI MOAOKAAT, U YYUTEIBAEM 3TOT
(hakT Npu NPOEKTUPOBaHUM apXUTEKTYpPbI NpoekTa. Bonee yrny6neHHoe cnonb3oBaHme 3TUX 3Ha-
HUIA Mbl C BaMu pasbepem Jasblue.

Ouepeau

PaccmoTpum nogpobHee MHCTPYMEHTbI, NMO3BOMAIOWME OTOXKWTbL Ha MOTOM Te BeLly, KOTopble
«He ropAT». O4HO M3 y>Ke YNOMUHABLUNXCA PELLEHUA — MPOMEXYTOYHOE XpaHunuie. Ho cywecTsy-
€T uenbli KNnacc OAHOTUMHbIX 3a4a4, ANnA KOTOPbIX XOTeNoch Obl, YHTOObI 3TO XpaHunuwe obnaaano
onpeaesieHHbIMY CBOMCTBaMU. JTO Y>Ke He NPOCTO AaHHble AnA 06paboTKy — TyT BaXKeH NoOpALoK,
BaXkHa 04epeaHOCTb.

[nA nogobHbIX Lenen NCnonb3yT MHCTPYMEHT, Ha3blBaeMbll o4epeaAMn, — 0Cobbii BUA XPaHu-
nvwa, nogaepxvsatowmn nornky FIFO (nepsbin Bowen — nepsbiv Bbiwen). MNonyyaTca ovepean
coobLueHu 1 o4epeamn 3afay, KOTopble Haao Aenartb. Hanprumep, BMecTo Toro 4tobbl cnatb e-malil,
MOXHO MOMECTUTb B odepenb 3agady: «[ocnatb e-mail». Kakoin-To (hoHOBbIN CKPUMT, KOTOPbIV 3a-
nyLLeH, BbITAHET U3 o4epeam HoBbIN 3anpoc. «O, Hago nocnatb e-mail. Ceryac nownto ero».

Ouepeay — [OBOMBHO NMPOABUHYTLIN Y YaCTO BCTPEYAOLWMINCA MHCTPYMEHT. Hanpumep, aaxe Kor-
Aa nonb3oBaTesib B Windows KNnkaeT MbILLKOW Ha KHOMKY B NMPUIOXKEHUN, TO NPUIOXEHNE He npu-
HMMaeTcA HemeasnieHHo obpabaTtbiBaTb 3TO cobbiTMEe (BeAb B 3TOT MOMEHT MPUMOXEHWE MOXET
6bITb 3aHATO Apyrum genctemem). OnepaumoHHasa CUCTEMA NPUCHINAET NPUIOXKEHNIO COOBLLEHNME,
cogepxxallee onvcaHue COBEPLUEHHOro nonb3oBatenemM AencteuaA. CooblieHne cTaBuTcA B o4e-
penb v byneT obpaboTaHo B nopAake NocTynneHua. B pesynbTaTe ecnv Bbl ABa pasa KIMKHUTE
MbILIKOM Ha ABa pa3HbIX NMyHKTa MEHIO, TO CHavyana oTKPoeTCcA OAHO, MOTOM ApYroe.

[na ncnons3oBannA o4epesb eCTb PA4 MHCTPYMEHTOB, OAMH U3 Hanbornee nonynfapHbIX cendyac —
RabbitMQ (www.rabbitmq.com), HanncaHHbIi Ha Erlang’e. [pudem HECMOTPA Ha KonoccarsbHble
BO3MOXXHOCTM 10 06CIYXXMBaHMIO o4epenes COObLYEHMI, HavaTb UCMOMb30BaTb ero KpawHe npo-
cro. lNpakTndeckun ana noboro Asbika nporpammupoBanna (PHF, Python, Ruby v Tak nanee) ectb
rotoBble 6UO/INOTEKMN.

B KpynHbix Be6-cucTemMax MoryT UCMofib30BaTbCA OLHOBPEMEHHO AECATKW ovyepenen: odepenb Ha
OTNpPaBKy 3M1EKTPOHHOM MOYThI, O4Yepeab ANA O6HOBMEHMA CHETUMKOB, ovepenb AnA 06HOBNEHUA
bpeHaneHT nonb3oBaTene.

Mo 6onbLoMy cYeTy ovepean — 3TO NPUMEP MEXCEPBUCHON KOMMYHUKaLMK, KOrAa OauH CepBuc
(nybnukauma nocta) CTaBuT 3a4a4um Apyromy Cepsucy (paccblfika aMeKTPOHHOM no4yThl). Paccmo-
TpUM 3TO NnoapobHee Ha KOHKPETHOM MpUMepe.

Mpumep npemoaepupyemon coumanbHON ceTu

PaccmoTpym npymep 60nbLIOro npoekTa couunanbHon ceTu ypoBHA Facebook. Monb3oBatenu no-
CTAT NOCThbl B OFPOMHOM KOJTMYECTBE, reHepypytoTCA MTMraHTckre 06 beMbl pasnnyHbIX onepaumii. Ho
[ONyCcTUM, 4TO 3TO He npocTo Facebook, a counanbHaA ceTb ¢ Npemoaepaumen Bcex COObLLEHWI.
3apadva cTana eule cnoxHee — 4to genartb?

Pa3paboTymkn MOCMOTPEenu: NOCTbI XpPaHNM Tak, KOMMEHTapun XpaHum Tak. Bcé B pasHbix Tabnmykax,
MOXeET ObITb Aake B 6a3ax AaHHbIX pa3HOro Buaa. Hanpumep, atnx 6a3 n Tabnuyek gecAtb. Heyxxenu
MOOEPaTOPCKMIA COpT AOMKeEH byneT xoanTb Mo AeCATKY 6a3 AaHHbIX, BblTackMBaTb OBGHOBMEHNA 3a
nocnegHne NATb MUHYT M3 BCEX 3TUX Tabnnyek? O6beanHATL BCE MBMEHEHMA B OAVH BOMbLLOV CMMCOK
1 NoKasbiBaTb MoaepaTopy? A 4TO, eCnv MOAEpaTOPOB HECKONMbKO? A eCnv AaHHbIX 04EHb MHOMo?

BoT TyT Ha nomolb 1 NpuxodAT ovepenn. JTloboW MOCTUHI NMPUBOAUT HE TOMbKO K A06aBNeHMIo
coobLeHuna B 60MbLyto 6a3y AaHHbIX (rAe OHO 6yAeT >XXMTb MOCTOAHHO), HO M K ero nonagaHuto
B HEKYIO MOAEpaTopCKylo cuctemy. Baammogencreme cepncoB No3BonAeT HABECTU TYT NOPAAOK.
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Ouepeau: moaepaums

Pesepssi garauentp

[ Egdponen | Gingdponon | Girgdpoes

S

HwHMI KpacHbIN 610K Ha cnange — 3To McxoaALmn cepeep odepenen RabbitMQ, koTtopbivi monyyaeT
coobLLeHVe. ATOT cepBep KEM-TO CIyLIAeTCA C TON CTOPOHbI, U B pe3ysibTaTe NpuXoaaLumne AaHHble ne-
perpynnMpoBbLIBAOTCA U yxke CKnaablBatoTcA B Apyryto 6a3y AaHHbIX Unv B ApYroe MecTo, crieumarisHo
npegHasHavyeHHoe Ana mogepauvun. Hanprmep, oy rpynnmnpyroTca, 1 BMECTO MOAepaUmmn MOXET UATH,
Hanpumep, aHanuTu4eckas cuctema. Cam 6or Benen BxofALIMe AaHHble Npeobpa3oBbiBaTh, YTOObI MO-
ToM 6bINo yOobHO UX obpabaTbiBaTh U pellaTthb AaHHYIO KOHKPETHYIO Y3KYH0 3adauy.

Ho BepHeMcA K Hawemy npumMepy. Bce 9Ty coobLueHnA KakuM-To 06pa3oM NpocMaTpuBaloTea, U, Tak
KaK cxema 6asbl AaHHbIX 3aToYeHa oA Moaepaumio, 3TO NMPOUCXOAUT NMErko 1 npocto. Ham 4To-To
He HpPaBUTCA — yOaniAeMm 3TO COOBLIeHMe, U 3anpoc TOYHO TaK Xe yXoauT 06paTHO, B APYryto ode-
pedb: «3TO coobLUeHMe U3 TeX, YTO Tbl MHe Npucnar, yaanu». ECTb Takoi e pa3bopLumnk, KOTopbIi
6epeT 3Ty 3ajayy C yaaneHHbIM COOBLLEHNEM, ULLET, rae XKe OHO TaMm BCe-Taku NEXUT, U yaandaerT.

Mbl MOMYYUNIN KNaccu4ecKuii MprUmep UCMorb30BaHUA o4epeam.

HekKOHCUCTEHTHOCTb AaHHbIX

30echb BO3HMKAKOT HEQOCTaTKU, XapakTepHble AnA ftobo CUCTEMbI, KOTOPaA XPaHWUT AaHHbIe B ABYX
mecTax. Jllobaa npobnema ¢ 060pyAOBaHNEM, C BbIMOTHEHNEM 3TOW CIIOKHON hyHKLMOHANBHOCTN —
N BO3HMKaET HEKOHCUCTEHTHOCTb AaHHbIX. Hanpumep, cooblieHve nonasio B OCHOBHyLO 6asy, HO
He 6bI1o fob6aBneHo B ovepenb. CoobLueHre NPOLLSIO MoAepaLmio, HO OHO peasbHO yaaneHo He 6bi1o,
MOTOMY YTO OYepenb, OTBETCTBEHHAA 32 XPaHEHME COOBLLEHUI Ha yaaneHve, Bbilia 3 CTPoA.

YT106b1 N36€XaTh 3TOr0, HY>XKHO MMcaTb NPorpammy TakmuMm 06pasom, YToObl MpU MOBTOPHOM €€ Bbl-
NONMHEeH OHa goxoauna Ao KoHua. aToT NpuHUMN Ha3biBaeTCA NOEMMNOTEHTHOCTbIO — NOBTOPHOE
[EeNCTBME HE UBMEHUT HaLUM [aHHble, eCNi B NepBbIv pa3 Bce 6bIN1o caenaHo NpaBuibHO. YBbI, 3TO
Janeko He Bceraa MOXHO NPUMEHUTD.

[pyroe pelieHne — nornyeckoe nornpoBaHue gencteui. CospaeTcA HeEKU BGIOKHOT, Hanpumep
ain, XpaHALMNCA Ha KaKOM-TO HafeXHOM HocuTene. Mporpammbl NpyU BbINOMHEHUN OCTaBAKOT
Tam 3anucuy Buga: «A ycnen cgenartb TO, TO U TO, HO eLue He ycnen caenatb BOT 3To» un «A cobupa-
toCb caenatb 9To». ECnv 4To-TO MOLLSIO He Tak, MOA06HbIM OTHET NO3BONMUT MOHATL, HA KakoM aTane
npowusoLen cbon, n NcnpaBnTb NOMOXKEHNUE.

ANroputm NpoeKTMPOBaHUA apXUTEKTYPbI

1. PaccmoTpum pelueHne Hawen npobrnembl, UCX0AA N3 KOHKPETHBIX YCroBui 6u3Hec-nornkun. CHava-
na cocTaBnAeM BapuaHTbl UCMonb3oBaHuA npoekTa (Use cases), PyHKUMOHanbHoe onvncaHve, B Ha-
Lem criy4ae — OCHOBHble Be6-cepBuchl. OnucbiBaem, YTO KOHKPETHO AenaeT nonb3oBartesib Ha ToM
VI VHOW CTpaHuLe.
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Hanpuwmep, cTpaHuua news feed nonb3osarens:
e 3arpy>arTcA AecATb NnocnegHnx o6beKTOB-3anncer No BpeMeHN 06bEKTOB, Ony6nmKo-
BaHHbIX BCEMM MOMb30BaTENAMM, HA KOTOPbIX NoANUcaH nonb3oBaTensb;

e [OnA Kaxkaow 13 3anucen nogHMmaeTcA MHpopmauma o nonb3oBartesne-aBTope (MvA, aBa-
Tap u ccbifika Ha Npogusb);

e ONA KaXkaonm 13 3anuncen Ha CTpaHuue nogHMMaroTcA TpU NocnegHnX KOMMeHTapuA, no
Ka>KaoMy KOMMeHTapuio nogHMMaeTCcA aBatap U UMA nonb3oBaTenA.

OTaenbHOro YNoMMHaHNA 3acy>knuBaeT 06CyKAeHVEe NOTeHUMarbHbIX CLeHap1eBs OarbHeiwero passu-
TUA NpoekTa. Hanpuvep, ceityac HeT O6HOBNEHNA KOMMEHTapueB 6e3 nepesarpysku, a noTom Gyaet —
TaKyto BO3MOXHOCTb HY>KHO MPefyCMOTPETb eLLe Ha 3Tare Ha4albHOro MPOeKTUPoBaHUA. [lanee no aTum
OMVCaHVAM MMAHUPYIOTCA NMOTOKN AAHHBIX C PACHETOM MOTEHUMArbHBIX 06beMOB, TPeboBaHWA K CKOpPO-
CTV B K&XIOM Crydae. BaxkHO Takyke MporoBopuTb NOTeHUMAamNbHYIO CTemneHb Aerpaaaumnmy AaHHbIX.

Hanpumep, y Hac oxxmnaaeTca Tpuauatb MANSIMOHOB 3aperMcTpUpoBaHHbIX Nofb3oBaTenen B HOBOM
noTeHUmanbHoW coumaribHoi ceTu. 1o aHanorum ¢ CyLecTBYHIOWMMU CETAMM NPEanonoXuM, 4YTo
B [€Hb Ha canT byaeT 3axoAnTb 3aperncTpUpOBaHHbIX NMONb30BaTENEN, TO €CTb LWECTb MUIIIMOHOB
nonb3oBaTenen.

Kakoe KonmyecTBO 3anucei genaeT B AeHb Nonb3oBaTenb? 3TOT BONPOC TpebyeT nccneaoBaHns,
HO JOMNYCTWM, YTO B CPeAHEM TPU COOBLLUEHMA B AEHb KTO-TO B0Mblue, KTO-TO MeHbLue. Ha npakTuke
60MbLWMHCTBO OyAeT 3axoAnTb HA CalT TOMbKO ANA YTEHUA YY>XXMX COOBLLEHUA, MOITOMY COKPaTUM
B MATb pa3 — NyCTb NULIET NO TPU COOBLLEHNA KaXKAbIN NATbIA NONb30BaTeNb.

MonyyaeTca 3,6 MunnvMoHa 3anucen B CyTku. Y Kaxxaoro nosnb3osatena 100 NoanMcYMKOB, TO €CTb
(ecnu Mbl oOcTaemcA Ha cxeme yBeAoMIIeHNI 06 n3MeHeHUAX) 360 MUNIMOHOB YBEAOMIIEHUI B CYyTKMU.

C yyeTom nukoBoro xapakTtepa Beb-Tpadmka nony4aem 10 TbiCAY yBEAOMIEHWA B CEKYHOY — 3TO
MOXeT 6bITb npobnemont! Mbl BUAUM Takyto LMdpy U NMOHUMAEM, YTO HaM MPUAETCA paccbinaTb
yBEOOMIIEHVA HE B peanbHOM BPEMEHW.

YT106bI paccumTatb 06BbEMbI AAHHbLIX, OOMYCTUM, YTO MOSIOBMHA COOBLLEHNA TEKCTOBbLIE, a Moso-
BMHa — rpadmyeckue. Pasmep TekcToBoro coobuleHnsa B cpegHem 200 6awT, rpaduyeckoro —
100 kmnobant. NToro B aeHb Mbl reHepUpyemM AaHHbIX Ha 360 MerabanT TEKCTOBbIX COOBLLEHWI 1 HA
180 rurabanT rpacmkun. ATO HEMANO, U OY4EBUOHO, YTO Mbl HE MOXEM MPOCTO MOMOXMUTb TEKCThI
B SQL 6a3y AaHHbIX 1 genaTb no Hel BbiIbopkn. MakcumMym — Mbl MOXXEM AenaTb BbIOOPKM Mo He-
KOeW ynpOLLEHHON Hhopmauum, Hanpuvep Tabnuuam ¢ naeHTudrKaTopamu.

MNone

N1

| Herbropue nons
aHKeTl nonbaoBaTens
MOTyT 66T OTKpHITLI

/AN APYTOTO KOHKPETHOTO
nonkaosarens
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Ha aToM aTane MOXHO M HY>XHO MPOroBOPUTL CYLLHOCTU U CBA3M MeX Ay HUMU. Hanpumep, Kak Ha
NnpvBeOeHHOM BbILLE PUCYHKE. DTO NPMMEP U3 peasibHOro NpoeKTa NPOCTON CouManbHON ceTn, pas-
paboTaHHOIN Hallel KOMNaHWEN.

34echb ke Mbl NporoBaprBaem BOMPOChI Aerpajaunn, AnAa 3Toro NPoaakT-MeHemkep OOMKEH OT-
BETUTb HAM Ha creaytowme Bonpochl:
e  CTpawHo nn, ecnu 3anucb gpyra noABMTCA B news feed nonb3oBarena He MOMEHTASIbHO,
a yepes NATb cekyHA? A ecnu Yepes gecATb? Yepes MuHyTy? Yepes vac? Kakosa gony-
cTumas 3agepxka?

e  CKOnMbKO MOCnegHuX 3anucen Mbl BbIBOAMM Ha OoAHOM cTpaHuue? [ecATtb? [Bapuartb?
Mory nu A nepenTn K 6onee cTapbiM 3anucaAm?

e [lomKHbI M HOBbIE 3anuncu NOABMATLCA Ha CTpaHuue 6e3 nepesarpysku?

e [lomKHbI NI HOBblE KOMMEHTAPUU K 3anMCcAM, HAX0AALUMMCA Ha CTpaHuLe, NoABMATLCA 6e3
nepesarpy3ku CTpaHuupl?

e CTpawHo nn, ecnu 3anucu GyayT MOArpy>KaTbCA MOMb30BaTEeNto MOCTENEHHO, He cpasy,
cHavana ofiHa, NOTOM eLle NATb, a NOTOM BAPYr pas — W 3arpyaunach 3anucb rae-To B ce-
peauHe.

34ecb e Mbl MPOMNMCbIBAEM CKOPOCTb paboThl CTpaHuubl (B Hawwem criyyae He 6onee 0,2-0,5 ce-
KyHAbl, HarnprvMep) 1 NporoBapmeBaemM Kakue-To 0CO6eHHOCTN NCronb3oBaHnA MmoaynA. Hanpumep,
B HawewM criyyae ¢ news feed 3T0 MOXeT 6bITb:
e 99% nonb3oBaresnen NPOCMaTPUBAIOT JIEHTY CBOMX 3anuncen Ha OaHy-TPU CTpaHuLbl Hasan,
(06bI4HO [0 NocnefHen NPOYMTaHHOW 3anucu). ApXuB NPOCMaTpPUBaETCA KpanHe penko.
Mo>kem 1 Mbl Kak-HUbyab MCNONb30BaTb 3Ty OCOGEHHOCTL?

° Ham He Hapo nokasbiBaTh NONb30BaTEeSNO Cpagy BCHO CTpaHuuly, Mbl MOXXeM Nnoka3aTb emy
napy 3anucen u, noka oH CMOTPUT Ha HUX, NOArpy>XaTb OCTalibHbIe.

BoTt TyT Hapo noHabniopaTth 3a paboToW KOHKYPEHTOB, Hanpumep Toro e Facebook. AnropuTtm
paboThbl NPUMEPHO TaAKOW:
— CcHa4ana sarpy>xaeTtceA 06BfA3Ka;

—  3aTeM NMPOUCXOAMT 3anpoc NAEHTUUKATOPOB 3anucein onAa gaHHou news feed;
— 3aTeM B UMKJIe, HauMHaaA OT caMblxX CTapblx, 3anpalumsaemM nogpobHOCTH NPO 3anucu.

3Ty cXemy MOXHO YyNpoCTUTb — HanpuMmep 4YacTb AaHHbIX B Buge JSON 3arpyxartb 3apaHee npu
3arpyske cTpaHuubl. Ecnn nocmoTpeTs cTpaHuubl Facebook, Bbl yBuante Tonbko JavaScript, Bce
AaHHble npeactasneHbl B Buge JSON-maccnBoB. OTO O4eHb yoobHO — npocTo caenatb AJAX-
o6HOBNEHWe cTpaHuLbl 6e3 nepesarpysku.

2. lanee Hy>HO CHOPMYNMPOBaTb AOMOMHUTENbHbIE TEXHUYECKME TpeboBaHMA K 0TKa30yCTONYM-
BOCTU N CKOPOCTW BCEW CUCTEMbl U OTAeNbHbIX Be6-cepBMCOB. HakoHew, AnA Kaxaoro u3 Beb-
CEepBUCOB, NCXOAA N3 KOHKPETHbIX OCOBEHHOCTEN AaHHbIX 1 TPEOOBaHMIN K KaXKAOMY KOMMOHEHTY,
NPOEKTUPYEM apXUTEKTypy 1 noadupaem TexHonornn. MHorne TexHonorum UMeroT aHanoru, U cpe-
AN Knactepa TeXHOMOrMin Bbibop CTOUT AenaTb HA OCHOBE MPEeAnoYTEeHW KOMaHAabl pa3paboTyu-
KOB. YTO ymMeloT, Ha TOM 1 Ha[o paboTaTs.

WNTaK, y Hac ecTb JOBOJIbHO CYLLECTBEHHbIV NMOTOK AaHHbIX, 06M1aAatowmnx, 0f4HaKo, onpeaeneHHbI-
M1 0COBGEHHOCTAMM. [ToXoXe, YTO CTOUT pa3aenuTb camu 3anucu U cTpyKTypy news feed’os.

He Bce faHHble HY>HO MoKasbiBaTb CPasy, YCrOKOMI Hac NpoJaKT-MeHeaXep 1 Aan napy MUHyT,
4TO6bI MOMECTUTL HOBOE COO6LLEHNE Nonb3oBaTenA Bo (hpeHaneHTbl ero Apy3seii. CTporo roBops,
3TO MOXET 6bITb M HE TaK UCX0AA U3 BU3HEC-NTOrMKM NpoeKkTa. B 3Tom cnyyae Mbl ¢ BaMu Bbibpanu
6bl APYryO apXUTEKTYPY ANA CUCTEMbl XPaHEHUA (DPEHJIEHT.

Mpu obey>xaeHnn NpoaakT-MeHeoKep ckasarn Ham TakXKe, YTO PacCbifiKy NMOYTOBbIX YBEAOMIEHUNA
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Mbl MOXEM OTNOXMTb Ha MOTOM. Mbl paccunTanu o6bemM 3agad, NPUKUHYIN CUCTEMY XpaHeHuUsa 4ns
oyepeny v NPUCTYNUIIN K peanuaaumm.

CTtporo roBopA, MCMonb30BaHME CEPBEPOB ovepeden He obAsartenbHo. He ymeeTte paboTaTb
¢ RabbitMQ? Huuero ctpawHoro — ncnone3ynte narrepH «Ouepeam», HO XpaHUTe CNUCOK 3aad
B 06bl4HOM MySQL.

Mcnonb3oBaHue oyepenen AnA AOCTUXKEHUA HAAEXXHOCTH

YcnoxHum 3agady U3 npumepa ¢ noYToBbIMY paccbinkamu. Tak, Bopkepy, o6ciy>xusaroemy no-
YTOBbIE PACCHINIKW, HY>KHO pasocnatb 25 nnucemM. Tpu nocnanu, Ha YeTBEPTOM 3aKOHYMITOCb MECTO
Ha aucke. Xnon, crnomanock! Ecnv Bbl NyWeTe CUHXPOHHYKO paccbinky B eauHom PHP-koge, To
y Bac 13-3a 0TBaNIMBLLErocA NOYTOBMKA MOXET BO3HMKHYTb 500-A owmnbka AnA nonb3oBaTtena. 910
BOOOLLE HEMPUEMITEMO.

OTO BaXHbIN acCNeKT — C NMOMOLLbIO O4epean COOBLLEHNI MOXHO MO3BOMUTL CIOMaTbCA KaKOMY-TO
KYCKy Ballew cucTembl. Hanpvmep, B OAHOM M3 MPOEKTOB, KOTOPbLIN Mbl pa3pabaTbiBany, 3anucb
B 6a3y Lna Yyepes odepenb CoObLEeHUN. 3TO 6bINo 04eHb YAo6HO. MOXHO 6bINo Ha pellapaviHr U Ha
Apyrue obcny>KmBatoLme onepaumm BbIKIIOUYMTb OAVH U3 KYCKOB 6a3bl AaHHbIX HA KaKoe-To BpeMs.
Bce 310 BpemA y Hac Tyno pocna o4epenb COOBLLEHUIA U YTO-TO HE 3anucbiBanoch. [oTom, koraa
6a3y YMHAT 1 CHOBA MOAKMIOHALOT, O4epeb paccacbiBaeTCA.

Takum obpasom, o4epenb COOBOLEHMI NO3BONAET BaM ele U (PyHKUMOHANbHO pas3BA3aTb KYCKM
BCEW Ballei 9KOCUCTEMbI 1 NMO3BONUTL KOMY-TO criomMaTbcA 6e3 obLel aerpagaumm Ha Bpems.

NHTepKOMMYHMKaLMA: peLleHne c
ouyepeabto

310 MoryT 6biTs Te we.
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Ha pucyHke nsobpaxkeHo ABa cepBuca, KOTOpbIe NMOMHOCTBIO He3aBMUCUMbI Apyr OT Apyra. [Nonomka
OJHOrO He MPMBOAMUT K MonoMke apyroro. [lonycTum, cepBucy A Hy>KHO OTNPaBWTb YTO-HUOYObL B cep-
Buc B. OH cTaBuT 3agady BO BHYTPEHHIOKO odepenp cepsuca A. Pasparowmii 4emMoH (cBoero poga
BbIXOAHbIE BOPOTa cepsuca A) pasbmpaeT BHYTPEHHIO o4epeab 1 paccbinaeT 3anpockl BOBHE.

BxopaHble BopoTa cepsmca b npuH1MaloT 3anpoc 1 NULYT ero BO BHYTPEHHIO o4epeab cepsuca b.
Bopkepsbl cepBuca b obpabaTbiBatoT 3a4a4m U3 BHYTPEHHEN odepeau.

Mopo6HaA cucTeMa He TOMbKO NpakTUYecku HeybuBaema, oHa elle U BOCCTaHaB/IMBAETCA Moce
c60A 6e3 NoTepu AaHHbIX :). MOXeT CNOXMTbCA BrievatrieHve, 6yaTo 3To HeYTo 3anpenenbHoe, HO
3TO He TaK. B KpynHbIx 6aHKOBCKUX CUCTEMAxX NOAO6HbIE apXUTEKTYPbl BCTPEYAOTCA Ha KaXaoM
wary. [la u B Be6-cucTeMax MOXHO UCMONb30BaThL YTO-TO MOXOXee ANA LOCTUXEHUA HEe3aBUCUMO-
CTUN CEPBUCOB MeXy COBO.
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B kayecTBe pe3iome

WTak, Mbl U3y4unm oguH 13 camblX MOLLHbIX NaTTEPHOB B NMPOEKTUPOBaHUN BEG-CMCTEM — WCMOSb-
30BaHune o4epenen.

Mon oyepenAMU COOBLUEHWIA B MPOEKTMPOBaHUM BEB-NPOEKTOB MOrYT MOHMMATbCA ABE pasHble
Beww. Bo-nepBbIx, cnocob OTNOXWUTb 3ajadvy «Ha NoTom». Ham Hapgo caenatb YTO-TO, HO MOJb-
30BaTeslo HaJo OTBETUTbL NPAMO ceinyac. Mbl BbIxoauMM 3a pamku PHP’WwHoro «3anpoc — oTBeT»
1 enaem 4To-TO YyTb NMO3Xe, YeM OTAANMN OTBET.

Bo-BTOpPbIX, peyb MOXET MATY O TaK Ha3blBAEMOW O6LUe WUHE AaHHbIX. Y Hac BO3HUKAET MEX-
cepBUCHaA KOMMYHMKaLWA, KOTopaA NoMoraeT pasHecTu BbI30Bbl MeXAy cepBucamu, caenartb ux
pasHbIMU MO BPEMEHU U YHUDMLMPOBATb OOLLEHWE MEX Y Pa3HbIMU CEPBUCAMU.

Ypnauu! B cnegyiollem Homepe camoe CnoXHoe — maclwtabrupoBaHue 6a3 AaHHbIX.
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Ypok 5.
Ba3bl AaHHbIX.
NocneaHui NyHKT 06A3aTesIbHOW NpPorpamMmmbl

Ecnu TBOW calT — 3TO He JOMaLLHAA CTpaHW4Ka, TO Tebe HY>XHO rae-To XpaHuTb AaHHble. PaHo
MM NO3J8HO BblACHAETCA, 4To TBoA CYB[] nepectaeT ¢ aTMM crpaBnATbCcA. Kakune cyLlecTByloT
NoaxoAbl K macwtabupoBaHuio 6a3bl JaHHbIX?

lMoaoxonoB MPUMEPHO CTOMbKO e, CKOMbKO U AnA MacwTabupoBaHna (POHTEHAO0B U 6ekeHAoB,
HO KJoYeBasa MbIClb, C KOTOPOW Mbl HAYHEM — ofHa. Tbl JOMXEH NPOBECTM UCCiefoBaHne npea-
MEeTHON 0bnacTu, nccnepoBaHne NOTOKOB AaHHbIX (MOAPO6HO Mbl FOBOPUAM 06 3TOM B MPOLLSIOM
YPOKE), 1 Ha OCHOBE pesynbTarta 9TOro UCCNeaoBaHuA yXKe NpUHMMaTh PeLeHna O TOM, Kakne 13
BMOOB MaclTabuposaHuA 6a3 fgaHHbIX Tebe NOAXOAAT, Kakue Her.

O6uwero peleHna 3geck HeT. lNoaxoant Tebe CUHXPOHHaA pennukauna unu Het? MNoaxoamT master-
master nnn Het? Moxellb Tbl MOCTaBWUTb MHOIO 6a3 AaHHbIX U pa3buTb AaHHbIe Mexay 60MbLUnM
KONMMYEeCTBOM 3K3EeMMNAPOB UMM HET? Bce 370 3aBUCUT OT KOHKPETHOIO MPUSIOKEHUA, OT Ballero
nonb3oBaTensa 1 TOro, Kak Tbl XO4eLllb NOKa3blBaTb eMy AaHHbIE.

YT06bl rOBOPUTH O KOHKPETHBIX PELUEHMAX, HYXXHO HAY4YUTbCA aHanuavMpoBaTb NpeaMeTHY 06-
nacTb CBOMX AaHHbIX. [nA 6a3bl AaHHbIX HYXXHO onpeaenuTb MoAenb NPeacTaBfeHnsa AaHHbIX,
A3bIK JOCTyrNa K AaHHbIM, HA KOTOPOM MporpammucT ByaeT ¢ Hel obwartbeA. ATy paboTy BaXkHO
npoaenaTb Ha CaMOM paHHeM 3Tane, XoTA 6bl MOTOMY, YTO 3TO HanNpAMY BAMAET Ha Bbibop CYB[.

Pa3nu4yHble TNbl 6a3 AaHHbIX

[na Toro, 4yTobbl Ny4le NOHUMAaTb, Kak HaM MaclwTabupoBaTb 6a3y AaHHbIX, BCMIOMHUM, KaKue,
cobcTBeHHo CYB/[ y Hac 6biBatoT? Ecnm ncnonb3oBaTh Knaccudukaumio no cnonb3yeMon Mogenu
npeacTaBneHnaA faHHbIX, TO MOMYYUTCA YeTbIpe rpynnbl, NPEeACTaBMNEHHbIX HA crnane.

Tunbl 633 AaHHbIX

* PenAumnoHHaA mogesnb: AaHHble B 6a3e AaHHbIX
npeAcTaBnstoT coboit Habop OTHOLIEHWI;

* Wepapxuueckaa mogenb: 6a3a AaHHbIX COCTOUT
13 06BEKTOB C YKa3aHMEM OTHOLLEHUI poauTENb
& pebeHok;

* CeTteBas mogenb: 6a3a AaHHbIX CO CTPYKTYpOit B
Buae rpada;

* O6bEeKTHO-OpUeHTUpOoBaHHAA mogenb: 6asa
[OaHHbIX, B KOTOPOM AaHHble NPeaCcTaB/ieHbl B
BUAe moaenei o6beKkTos.

Kakue ceilyac B 3TOM CMbIC/ie HanpaBfieHnsa, TeHAeHUuMM? B npuHUMne, Mbl HEMHOMO OTKaTWUIUCh
Hasag, net Ha 30. Mbl cenvac 3aHOBO npoxoaum rpadoBble 6a3bl 4aHHbIX, ceTeBble 6a3bl AaHHbIX,
nepapxmyeckne Mogenu.

WTak, TeopeTnyecku, Bbibop CYB[ BbIrAQNT Tak: u3yyaeTe npeaMeTHyo obnacTb 1 onpegenaeTe
Hambonee NoAxXoAALLY0 MOAEeNb NPEeACTaBNeHNA CBOMX AaHHbIX. Ha ocHoBe aToro BbibupaeTe on-

TUMalnbHYIO ONA cebna cucTemy.
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Mogaenb npeameTHon obnactu

Ha ocHoBe mogenun
MOHO BbI6PaTh TMN
XpaHuAuwWa ana
KayKaoW U3 CyLLHOCTEN.

370 NpaBuUnbLHO, HO Ha Aere, B peasibHoi pazpaboTke (M 9TO NPaBUIO OTHOCUTCH KO BCEM COX-
HbIM MPOEKTaM) MPeanoyYTeHMe HY>XHO OTAaBaTb TeM WHCTPYMEHTaM, KOTOpble 3HaloT Baliu
rmaBHble cneynanuncTbl. Tem He MeHee, 3TO He OTMeHAeT TOoro, 4YTo cneunanm3npoBaHHble pe-
LIEHNA MOXHO MPUMEHATb AS1A OTAeSIbHbIX TUMOB XPaHUMbIX AaHHbIX — B 3aBUCUMMOCTU OT KX
xapakTepa.

B paHHbI MOMEHT anAa Beba ecTb 6a3bl faHHbIX 0bLlero Ha3HayeHua. 1o MySQL un PostgreSQL.
Ecnn paccmatpumBarth eLle 1 cneunanu3npoBaHHble pelleHna, To CNUCoK nonyyntca Ha 30-40 no-
3vumin. 3to n Mongo, n Redis, n ToT e Neodj. OgHako B obLem criyyae A OCHOBHbIX BaLUMX
JAaHHbIX BaMm Hy>eH Tonbko MySQL nnmn PostgreSQL.

Moyemy? Basa AaHHbIX — 3TO He TOMbKO TO, YTO Bbl BUAMTE. JTO elle 1 IKOCUCTEeMa BOKPYT 9TOro
NpoAyKTa, KoTopanA 1 3acTaBnAeT ero paboTatb, pacTv U pasBmBaTbeA. MoACHMM Ha npumepe, Mno-
YyeMmy 3TO BaXKHO.

[onycTnm, Bam xo4eTcA caenaTtb NOMHOCTbIO aBTOMATUYECKUA LWapavHr. Bbl cMOTpUTE Ha aBTo-
WapavHr, caenaHHbii B MongoDB, Bam OH HpaBuTCA. Kakne ¢ 3TUM MOryT BOSHUKHYTb NpobnemMb!?
ToyHO Takme ke Npobnembl, Kakme MOryT BO3SHUKHYTb C fitobor 6as3on. Y Bac pacTeT Harpyska,
pacTteT Konm4ecTBO AaHHbIX. MongoDB HauuHaeT, rpy6o roBopsA, TynuTb. W BOT TyT BO3HMKaeT
rMaBHbIA BONPOC — Kak W rae NpuaeTca pewwaTb Takue npobnembl? OTO HEOH6X0AMMO yunTbiBaTb
elle Ha aTane Bblbopa CYB[,.

PelweHre Taknx npobrnem ynupaeTcA B pa3BMTOCTb 3KOCUCTEMbI BOKPYT UCMOMb3YeMOro npoaykTa.
EcTb nin coobliecTBO, eCTb N pas3BUTUE NPOAYKTA, €CTb I KTO-HMOYAb, KOMY A MOry nocnaTb
coobLeHne 06 owmbke nnu A ucrnonbdyto CYB[ Ha cBol cTpax n puck? VIMeHHO noaTomy nydiie
nonb3oBaTbcA 6oee NonynApHbBIMU MPOAYKTAMM C XOPOLUEN NOAAEPXKKON.

THOHUHT 3anpocoB

TIOHUHT 3anpocos 1 ontTuMmnsauma 6a3bl faHHbIX BooOLle — oTaenbHaA 6onbluaA 06nacTb 3HaHWN.
KpaTko nepeyncnvm OCHOBHbIE HanpaBfeHUA, B KOTOPbIX MOXXHO MPOBOAUTL UCCeaoBaHueE.

MepBaa obnacTb cBA3aHa C 0COHEHHOCTAMU KOHKPETHOrO cepBepa 6a3bl AaHHbIX, C ero apXUTEeKTY-
pon. Cioga BxogAT Te 6ydepbl, K3LW, KOTOPbIE NCNOMb3yeT CEPBEP; MEXaHU3M OTKPbITUA/3aKpbITUA
Tabnuu; pasnnyHble ocobeHHOCTU 1 Tak aanee. Kak npasuno, Bce 9TV napameTpbl HacTpanBatoTCA.

MoyemMy 3TUM Hy>XXHO 3aHumaTbcA? [MpuBedem npumMep — HAcTPOWKM no ymondanuio anAa CVYB[
PostgreSQL pacc4nTaHbl Ha paboTy BCEro-nuLb C HECKONMbKMMW MerabanTtamm NnaMATY — OHW Kpan-
He HeabhekTuBHLI. OTClOAa cneayeT, 4TO HacTpamsBaTb 6a3bl AaHHbIX HEO6XOAUMO.
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BTopoe HanpaBneHne — 0co6eHHOCTM MHTeprnpeTaumn u ontTuMmusaumm SQL-3anpocoB, KOTopble
npumeHAloTcA B gaHHoM SQL-cepsepe. MI3y4uB 3Ty CTOPOHY BOMNPOCA, MOXHO 3HAYMTENbHO ONTU-
MU3UPOBaTb 3anpPochkl NPOrpaMMHOro obecneyeHns K 6ase aaHHbIX. Hepeako ckopocTb 06paboTku
MHOFOKPaTHO yBEeNnyMBaeTcA OT BBEAEHUA OLHOrO HEOOMbLIOro NHAEKCA.

Takxe cTont 06paTUTb BHMMaHME HA OCOBEHHOCTM onepaumnin ¢ 6a3on AaHHbIX B 0blem. Yem oT-
nMyatoTCA ornepaumy BblIBOPKM OT Onepaumm BCTaBKU U Kakne KOHKPETHO (hu3nyeckne OencTBuA
npuaeTcA coBepLaTb cepBepy 6a3bl AaHHbIX NPU BbINOMHEHUN TEX UM UHBIX 3aMPOCOoB. ATO — OT-
benbHanA 6onbliaa Tema AnA pasrosopa.

TpeTbA NNOCKOCTb, B KOTOPOW CTOUT UCKaTb CNocobbl YCKOPUTbL paboTy 6a3bl AaHHbIX — CTPYKTypa
6a3bl faHHbIX, CTPYKTYypa KOHKPETHbIX TabnuL, MHAEKCUPOBaHWe U apyrue nogo6Hbie BOMpocChI.

MbI >ke NOroBopUM TOMbKO 06 OAHOM — O TOM, KaKue 3anpochl MOXHO MCMOMb30BaTb B BbICOKOHA-
FPY>KEHHOW CUCTEME, a Kakne HeT?

Mbl BOMmKHBI UICNONB30BaTh BCE TE Xe MOAXOAbl, O KOTOPbIX FOBOPUIN Ha MpeablayLumx ypokax —
share nothing u stateless. Noaxon o4eHb NPOCTON — NpeacTaBb cpasy, HTO TBOM Tabnuubl pacnoso-
>KEHbI HE Ha OOHOM, a Ha OeCATU cepBepax. YTo OHU pa3pesaHbl, camble CTapble HOBOCTM f1exar Ha
OQHOM CepBepe, a HoBble Ha Apyrom. [lanee Mol 6yaem nogpobHO roBOPUTL O MEXaHM3Max Nogo6HO-
ro pasgenenva. Ho cenyac Haao NpeacTaBuTb, YTO TAKOe pasferneHne y>xe NponsoLuno.

Tenepb OTBETb Ha TakoW BONPOC — Kak Bbl ByaeTe BbINOMNHATD jOin’bl N3 Tabnuu, pacnonoXXeHHbIX
Ha pasHbIx hmamdeckux cepeepax? lNpaBunbHbIM OTBET — BpyYHyt. PaboTa ¢ 6a30/ AaHHbIX B
BbICOKOHArpy>xeHHOM MPOEKTE npeanonaraeT NpocTble NIerkne KoHeyHble 3anpockl. C 3agaHnem
rpaHvL BbIGOPKM, MaKCUManbHbIM KONTMYECTBOM U3BfIEKAEMbIX 3NeMEHTOB. MnHMmansHoe Konunye-
CTBO MHOEKCOB, TOMbKO caMoe HeobxoanMoe, BeAb NHAEKChl YCKOPAIOT BbIGOPKW, HO 3aMeanAoT
obHoBneHna b.

He pekomeHayeTCcA UCMONb30BaTb MHOXECTBO MPUATHBIX BHYTPEHHUX mexaHu3moB CYB[. O6b-
eajnHeHnA, nepecev4eHNA — BCe 3TO HY>KHO AenaTtb B NaMATU 6eKeH,u,a. Hy)KHO coenatb join anAa
AByx Tabnuuy? Caenan oBa OTAesbHbIX 3anpoca U NepemMHOXb pe3ynbTaT B namATu. He ncnonb3aym
XpaHunMble npoueaypbl — Kak OHv 6yayT paboTaTtb, eCrn UCXOAHbIE AaHHbIe ANA HUX OKaXyTCA Ha
pasHbIx cepBepax?

CnenoBaHue 3TMM MPOCTbIM PEKOMEHAAUMAM MOXET ObITb U 3aMeAIMT HECKOIbKO 06paboTKy cTpa-
HWU, 3aTO caenaeT ee BO3MOXHOW, korga Baw canTt BbipacTeT.

WapanHr

MTak, Tbl cMogenupoBan NpeaMeTHY 0bnacTb. Tak unm nHave, OCHOBHAA TEXHMKA, KOTopaA uc-
nonb3dyeTtcA npu MacwTabuposaHum CYB[] — 3To WwapauHr.

WapanHr

Ba3oBbIi NPUHLMN: Te AaHHbIE, KOTOPbIE B AabHelwem noTpebyiotcs
BMECTE, TaK e A0/KHbI XPaHUTbCA BMECTe.

Mpumepbl:

1. Monb3osaTtenu;

2. MocTbl B coobuiecTsax;
3. bnory;

MpuHUMNbI p A Ha Wwag
1. LeHTpanbHbli AUcneTyep, 3HAIOLWMIA, YTO TAE NEXNT;
2. Xaw-pyHKLMA, NO KAKOUY BbIYUCAAIOLLAA LWIAPA,;

3. Xaw-pyHKLWMA, N0 K/IOYY BbIMMCAAIOLAA BUPTYa/bHbIN Waps, +
Tab/MLa COOTBETCTBUI BUPTYA/IbHbBIX LIAPA0B PeasbHbIM.
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OcHoBHOW NpuHUMN npocTor. Y Bac ectb 100 MUNMOHOB NOJSb30BAaTENEN B Ballel COLManbHOM
ceTu, YaTe 1 Tak ganee. Bcto nHdopmaumio, 0THOCALLYHOCA K NepBbIM AECATU MUMMIMOHAM, XpaHUTe
Ha OAHOM MaluMHe, KO BTOPbIM AeCATM MUIIMOHaM — Ha BTopol mawuHe. Y Bac 10 mawwuH. Lap-
OVHF — 9TO pa3bueHne, Hapeska BallMX AaHHbIX MO MallnHaM.

KnioyeBbiM BONPOCOM TYT ABAAETCA NPUHUMN WwapauHra. o kakomy kKputepuio pasbusaTb faH-
Hble? o nonb3oBaTenaAm, N0 KOMMEHTapMAM, MO ToBapam, Mo Karasnory, No KareropuAM ToBapoB?
Kak BblbpaTb npuHUMN pasbrveHna — 3TO OTAENbHbIA 60Mbwon Bonpoc. Hy>KHO aHannauposaTb
NPUNOXEHNE N ero BU3HeC-NoruKy. MasHbIN NPUHLMN — AaHHbIE AOMKHbI ObITh MakCcUMarbHO CBA-
3aHbl B OAHOM WWapae 1 MUHUMasbHO CBA3aHbl MeXdy LapAaamMu.

LlapamHr — 3TO HEKMIN KOMNPOMMUCC MEXAY MacluTabupoBaHmemM 1 ynobCcTBOM AOCTyNa, yao6CTBOM
aHaNMNTUKWN.

Mpw Nto60OM LIapAVHTe TaK UK MHave Takux NnpaBuil, KOTOPOE Mbl MPUBENH Bbilwe, (nepsble 10, BTO-
pble 10, TpeTbu 10), MHOXECTBO. OTO Ha3biBaeTCA NPUHLMMNOM NOCTPOEHNA WapamHra. Koraa cTtpo-
UTCA Takoe pasbreHne, HYy>KHO YHECTb MHOXECTBO (haKTOPOB, HO FIaBHOE — 3TO TBOW AaHHbIE.

Hanpumep, y TebA Takaa CTPyKTypa, YTO LaHHble TONMbKO [06aBNAIOTCA, HUKOI4A He yaanATCA.
Haubonee npocTtbim cnocobom ana aTtoro byaet Hekaa napaaurma ¢ awmkamm. OavH wapn — 310
AWMK. AWMK HanoMHUNCA — OTKPbINW CMeayroWwmi, AWK HANOMHUACA — OTKPbUIA CNeaytoLwuii.
Taknum 06pa3om, Mbl JaHHble Kaxkablil pa3 fobaBnfaeM B HOBYIO U HOBYO MaluuHy. MoTOM Mbl ye
AyMaem, 4YTO AenaTtb CO CTapbiMK ALLUMKAMM, KOTOPbIE, MOXET OblTh, AaXe HUKOT4A He UCMOMb3YoT-
cA. OI'IyCTOLIJaTb 3TU AWNKN, BbIKUAbIBATb, KNOATb B KOHEL.

PaccmoTpum BTOPON MPUHLUNM, KOTOPbLIN HY>XXEH B CUTyaLuKn, KOrga XxapakTep Harpysku coBcem
Apyron. JonycTvM, YTO AaHHble B KaXXAOM Llaphe MOryT pacTu unm HaobopoT He pacTu no
pasHbIM 3akoHaMm. Knaccundeckui npumep ¢ Mapkom Llykepbeprom n Lady Gaga Ha Facebook.
Ecnu Bbl xpanuTte BCé 0 Lady Gaga Ha kKomnbioTepe Ne 69, paHO unu no3gHoO 3TOT KOMMbIOTEP
nepenonHnTCA.

Hy>xHO oymartb, 4TO fenaTtb Co BCEMU 3TUMU AaHHbIMU. Minn ecnn BmecTe ¢ Lady Gaga Ha 3ToM e
kKomMnbtoTepe xpaHnTcA 10 ThicAY HEBUHHBIX 06bIYHBIX LOMOX03AEK, TO PaHO UMW NO34HO XpaHeHne
Lady Gaga Ha 9TOM Wwapae npvBedeT K TOMY, 4TO AOMOXO3ANKM NOmnyyaT HU3KOEe KavyecTBO cep-
BMCOB, NMOTOMY YTO MOCTOAHHO HonbLuon nNpodunb Harpy3ku byaeT y Lady Gaga. [naBHaA ocobeH-
HOCTb TaKoro CloXeTa — ero HenpeackasyeMoCTb, MO3TOMY Hy>KHa JOCTaTOYHO rmbkas TeXHMKa —
BUPTYasibHble LWapabl.

BupTyanbHble wapabl

Hy>xHO npeapas3buTb NPOCTPAHCTBO A@HHbLIX HA 3aBEJOMO OFPOMHOE, HO MPU 3TOM paBHOMEPHOE
Mo CBOEN HanoMIHEHHOCTU KONMYECTBO BUPTYanbHbIX wapaos. CkaxeM, 100 TbicAY BUPTYanbHbIX
wappos. Y TebA ecTb 3aTa undpa, 1 M3Ha4YanbHO Tbl BCE 3TW WapAbl XpaHub Ha HebOMbLWOM
KOnM4ecTBe MalnH. Hanpumep, Tbl Ha KaxXaon mawuHe 3anyckaete 10 MySQLlei. B kaxxaom
MySQLe Tbl 3anyckaewwb 100 6a3 gaHHbIX, a Bcero y Teba 10, 20, 100 mawwuH. Bcé, npeapasbue-
HVe BbIMOMHEHO.

MocTeneHHO BCA 9Ta CMCTEMa HauYMHaEeT HaNoMHATLCA, M MOXHO JOCTAaTO4HO 6ecrnpobnemMHo (C no-
MOLLIbIO PennnKaLmMnN) pa3HecTU AaHHbIe Ha OTAeNbHble MalluHbI, Ha OTAeNbHble 6a3bl AaHHbIX, HA
OTAenbHbIe 3K3eMMIAPbl CePBEepOoB U Tak aarnee.
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OTa TexHuka HasblBaeTcA “BMPTyasibHbIMK Wapaamn’. PasbrveHne gaHHbIX Mo wapaaMm — 3TO He-
KaA AOroBOPEHHOCTb, KaK Mbl ByAeM KnacTb 9NeMEHT AaHHbIX U Kak Mbl 6yAem ero noTom UCKaTb.
YHuBEpCanbHOro peleHnA HeT. ATO HekaA AOroBOPEHHOCTb Mexay back-end’om (6usHec-nornkom)
N CUCTEMOW XpPaHEeHWA.

BupTyanbHble Wwapapl — 3TO HeEKaA NPocCsonka, koTopanA No3BonAeT MHe kak back-end’y obwartbeA
BCErAa C KOHKPETHbIM LIAapAoM, He 3a4yMbIBaACh O TOM, rAe U3NYeCcKn HaxoaMTCA 3TOT BUPTyasb-
HbI Wapa.

MonyyaeTtcA, ABOWHOM MPOLECC — MPUHLMM, MOXOXUA Ha CXeMy paboTbl BUPTYallbHON NamATh B
komnbtoTepe.. [Nonb3oBaTesb BblYMCIAETCA BUPTYanbHO (HAanpuMep, no Nofib30BaTerto, No Kakomy-
TO KYCKY [AaHHbIX), onpefenAeTcA BUPTyasbHbIA Wwapa. 3atem 6epetcA HekaA Tabnuua cooTBeT-
CTBWIA, MO KOTOPOW BbIACHAETCA, rae (dU3NYECKM HaXOANTCA NCKOMbIN LWapa.

Bce aTo genaetca gna Toro, 4Tobbl B ByayLlem, Korga NpoMCcXoauT POCT KaXKAoro OTAeNbHO B3A-
TOro wapaa, Mbl MO NIErKO U NPOCTO, He 3aTparmBan HYU GU3HEC-NOTMKY, HU NPOrpPamMMHYHO YacThb,
U3NYECKM MUrpUPOBaTh AaHHbIE C O4HOW MaLUVHbI Ha APYryHO.

Mpw WwapauHre, Kak 1 npu Nobor TEXHUKE AeLeHTpann3aumMmn Bce paBHO LOMKHA 0CTaTbCA KakanA-
TO LieHTpanbHaA CyLHOCTb, B KOTOPOW XpaHUTCA MHhopmauma o0 ToM, Kak bbina nposegeHa AeLeH-
Tpanusauma. B Halwem crny4yae Hy>KHa MHpopmauma, Kakor BUPTYasbHbIW Wapa Ha Kakon huaude-
CKOI MalUMHe HaXoOAMTCA N KakoW Nnonb3oBaTteslb K KakoMy BUPTyasibHOMY Luapay OTHOCUTCA.

Bbl60p BapmaHTa LeHTpasibHOro KOMNOoHeHTa 3aBUCUT OT CLeHapuA poCcTa, OT KOHKPETHOro npuioxe-
HU. OOWH U3 HUX — MMETb HEKOEro aucneTt4yepa wapaos, B KOTOPOM XPaHUTCA 3Ta VIH(*)OpMaLI,VIFL

BTOpon — nNpocTo XpaHWUTb B KOHUrypaumoHHoM chaise, ecnv ata nHcpopmauma peako MeHAeTCA.
Bbl npocTo pacnpocTpaHAeTe 3TOT KOH(PMrypaunoHHbI hann no Bcemy aarta-LeHTpy, U Be3ae, Ha
N060M KOHKPETHOM KOMMbIOTEPE Y BaC €CTb AAHHbIE O TOM, YTO IAe NEXMUT.

TpeTwnin cnocob — ncnonb3oBaHue hyHKUMOHaNBLHOMO NpuHUMNa. Y Bac ecTb (hyHKUMA, KOTOpaA OAHO-
3Ha4yHO BblAaeT Bam OTBET. Bce, 4TO BaM HY>XHO, — 3TO Xell-(pyHKUMA UK HeKaa KOMOMHaumA XelLw-
YHKLMM 1 Tabnuu. HO NpuHLMN B TOM, Y4TO 3TO (YHKUMA. JTO HEKME MUHUMASIbHBIE JaHHbIE, KOTOPbIe
Peako (MpakTU4eCKn HUKoraa) He 06HOBMAKOTCA. Bbl MOXETE NCMonb30BaTh 3TW 3HAHWA BE3AE.
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LleHTpanbHbIX gucnetyep

Ectb komnanua “Badoo” (140 MMNNIMOHOB perucTpauni), cepBnc 3HakomcTB. 1o cBegeHuAm no-
CnepHero roga, OHW UCMONb3YHOT LEHTPasbHbIA AucneTyep. Y HUX HET HMKaKoW yHKUMK, KOTopaA
Mo nonb3oBaTeso BbIMUCMAET, A€ KOHKPETHO XpaHWTCA wapd. B yem nnocbl U MUHYCbl Takoro
nogxona?

LleHTpanbHbIn aucneTyep, npu 6onee CNoXHOM peanusauum, AaeT 3HA4YUTENBHO NyYLLYIO YTUIM3aumio
>Kenesa n BO3MOXHOCTb 04EHb ObICTPO O6HOBMATL CEPBEPHbIN NapK. CTOWT LEHTPaibHbIN AUCneTYep
1 npocTo cooblyaeT: «BoT Tebe ewe 10 cepepoB, 3anvBait Nonb3oBaTenien Ha HMX». Tbl ONATb Xe
MO>XELLb KOHTPONMMPOBATb 3arpy3Ky 1 3HaTb, YTO 3TO y TebA cTapaa cnabaA MallunHKa, Ha HE MUIIMOH
nonb3oBarenen, n 6acta. BoT 3ta HoBaA, cynep — Ha Hee 10 MUIIMOHOB NOJIb30BaTESEN.

Pennukauua

Kaxxabin n3 cepeepoB 6a3 AaHHbIX MOXET BbINTU U3 CTPOA. Hano 6bITb K 3TOMY rOTOBbIM, U TYT Ha
NOMOLLb NPUXOOUT TEXHUKa pennmkauun.

PennukaumAa — 3TO CPeaACTBO CBA3M MeXAy MalmHamu, Mexxay cepsepamu 6a3 gaHHbIX. 10 605b-
LIOMY CYeTy, 3TO TpaHcrnopT. C MOMOLbIO pensiMkaumm MOXHO 3TW OaHHble NepeHecTu C OLHOM
MalUMHbI Ha Apyryto nnbo npodybnvpoBaTb Ha AByX MalMHax. OTO CPeACcTBO OpraHn3aunm 3Toro
pasbueHuA.

Ha kaxkayto malmnHy MOXHO MocbinaTb fobon 3anpoc. Bce mawvHbl MMeoT 06LWyo KONUK AaH-
HbIX — CUHXPOHHaA pennukauma. 3TU faHHble ¢ No6oN MallMHbI NonaaarT Ha Nobyto Yepes He-
Kyto Tpy6y 1 3Ta Tpyba no3BonsAeT MMETb BCE 3TN PEMANKN CUHXPOHHBLIMMU.

Kakve TyT npyvHUMnmanbHble n3gepXky, NOMUMO TOro, YTO BaM HY>KHO pe3aTtb AaHHble? Kaxable
JaHHble NPUCYTCTBYIOT B CUCTEME B ABYX-TPex ak3emnnapax. Kaxkgasa KOHKpeTHaA MaluvHa XpaHuT
TO, 32 YTO HEMOCPEACTBEHHO OHA OTBEYaeT, MMC OHa ABMAETCA 3anacom, 63Kanom AnA Kakow-To
ApYrov MaluuHbl.

Pennnkauus

Basbl AaHHbIX MongoDB

Tor o6osnenii
MongoD®

Ao M | O6Hosne o,
onpo "

Pennukin

/" MongoDB
-V

Penkau

|_uraem  peni

Yrenue 6or: m Pe

Pennmkaus MongoDB

\ -

NySrau nocra L fn. o Pennin
G N e e Mongods

OCHOBHOW MPVHUMM UCMOSb30BaHMA pPenikaumu, KOTOPbIA Yalle BCTpe4yaeTcA, 3aksyaeTtcA
(onATb ke, Kak HeoXmaaHHO!) B MCMONb30BaHMM OCOBEHHOCTEN 3anpocoB K 6a3e AaHHbIX. Hau-
6onee BEpPOATHbLIN CLEeHapuii ucnonb3oBaHua 6a3bl AaHHbIX — peakune onepauun 06HOBMEHMA U
yacTble 3anpockbl Ha YTeHne. OpraHn3yeTcA NpocTas Cxema, Korga onepaumu o6HOBNEHMA NayT Ha
LEHTpanbHYO CUCTEMY, @ OTTYAA PENUUMPYOTCA (KOMUPYIOTCA) HA HECKOMbKO CEPBEPOB, KOTOPbIE
BbIMOSHAIOT 3anNpoC Ha YTEHME.
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MapTuunoHupoBaHue

Y Hac eCTb HECKONMbKO MoAxXoAoB, Y4TOObl caenarb Tak, YTobbl cMaclwTabupoBaTtb 6a3y AaHHbIX.
I'IepBoe — wapaunpoBaHue, Korga Mbl 6bem AaHHble NO Kyco4kam, packnagbiBaem uUx no Bbl6paH-
HOMY KpUTEpPUIO Ha MaluvHaXx.

BTopoe — aT0 napTuumoHupoBaHue. Toxxe 6beM faHHble, HO HEMHOIO MO APYromy npuHLMny. To >xe
camoe, 4To (hbyHKUMOHanbHoe pasbrneHne 6ekeHaoB. Bece, 4To oTHOCKMTCA K (hOpyMy, NEXMUT B OGHOM
mecTe. To, 4TO OTHOCUTCA K eLle 4emy-TO, NIEXUT B APYroM MecTe. To, 4TO OTHOCUTCA K hopyMmy,
NexuT B ogHoM 6a3e JaHHbIX. To, 4TO OTHOCUTCA K HOBOCTAM, — B Apyron 6a3e AaHHbIX.

MapTUUMOHUpPOBaHME

q)yHKLI,MOHaI'IbHOE pasaeneHne 6a3bl AaHHbIX.

Pa3Hble AaHHble XPaHATCA B pa3HbIX Tabnuuax.

uwnun
Pa3Hble AaHHble XpaHATcA B pa3Hbix CYB/,.
win

Pa3Hble AaHHbIE XpPaHATCA B Pa3HbIX TUMNaxX
CYbA.

[NoToM HaunHaem gBuraTbea elle aanbliue. Mbl Ha4MHaeM Ucnonb3oBaTh 0COBGEHHOCTW HaLLKX AaH-
HbIX. Mbl HA4YMHaeM XpaHWUTb, HaNprYMep, HOBOCTU B PENALMOHHON 6a3e AaHHbIX, a YTO-TO ele — B
NoSQLHon 6a3e aaHHbIX.

Knactepusauusa

KnacTtepusauna, npo KOTOPYO YyNOMMHANoch. Bbl B KaKOM-TO CMbICIie ayTCOpCUTE Npobnemy mac-
WwTabupoBaHuA 6a3bl AaHHbIX Ha pa3paboTynka 3Tou camon H6asbl AaHHbIX UK Ha paspaboTynka
knacTepa. [inA Bac knacTep BbIMAAUT Kak eanHoe Lenoe.

Knacrepusayua

bBekeHa Hopa CYBA,
\

Mpoken ana

BekeHn Bl

dasoeuy

)WoAa CYB

Bexena : " Hoga CYB[L
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.HacTo knacTtep, AeNCTBUTENbHO, BbIFMAANUT Kak eAMHOe Liefloe, HO 3TO CKOpee AaHb KIIMEHT-cep-
BEPHOWN apXUTEKTYpPE, AaHb TOMY, YTO U3HayasibHO 6a3bl AaHHbIX ObiM 60bLINE U TONCThIE.

CyLiecTByeT MHOXECTBO KOMMEPHYECKMX 1 6ecnnaTHbIX KNacTepHbIX peLleHnid. Tbl NoKynaeLb Kna-
CTep, ero HacTpamBatoT 1 Aanee 3TO pelleHne CaMoCTOATENbHO. Bce BHyTpeHHMe npoLecchl MoryT
6bITb Te6e Jaxke He M3BECTHbI. OTO XOPOLUO, C OAHOM CTOPOHbI — 3a TebA BCe HacTpounmu npodec-
cvoHarnbl. C Apyro CTOPOHbI 3TO MIOX0 — Y Te6A HET BO3MOXHOCTM YTO-NN60 MCNPaBUTb B Cryyae
oWKn6KK. Tbl NPOCTO He 3Haellb, Kak dTa WTyka paboTaeT.

Bce Toxe camoe MOXHO peanu3oBaTth C NMOMOLLbIO PEMIUKAUMOHHOW MOAENM, Koraa Bbl MPOCTO-
HaNpoCTO coeavHAeTe 6a3bl JaHHbIX B HEKYIO CTPYKTYpY. [JaHHble B HUX ABUXYTCH, CyLLECTBYIOT
Konuu. KOHKpeTHbIE MPOLIECChl PENNUKALMA W LUapAVHra B JAaHHOM Clyyae BUAHbI — MO3TOMY BO3-
MOXXHO OTCTPENUTL NLIHKE, NPU HEOOXOAUMOCTM.

OeHopmanusauua

PaccmoTpuMm elle oavH MHCTPYMEHT — AeHopmanusauuio. MiHorga anA nosbieHns adpdeKTms-
HOCTW XpaHeHNA npuxoanTcA pasMellaTb AaHHble He caMbiM ONTUMalbHbIM o6pa30|v|, TO eCTb Aae-
HopmanuayeTe. Hanpumep, MOXHO ux Ay6nupoBaTb, MOXKHO XPaHUTb UX B pasHbix opmatax. B
npumepe C 04epenblo MoAepaumm, Kak Bbl MOMHUTE, Mbl XPaHWN MX B OCHOBHOW 6a3e [AaHHbIX 1
oTnpaBnAnu ewe Kyna-to. Cuctema xpaHeHus, cxema XpaHeHua, MHCTPYMEHTbI XpaHeHna oTpaxa-
0T XapaKTep AaHHbIX 1 Npeanoniaraemyto MoAesb UX UCMOMb30BaHWA. TO NPOMCXOAUT MMEHHO ANA
TOro, 4Tobbl YCKOPUTbL 06paboTKy, YCKOPUTb MOCTPOEHNE CTPaHULbI.

[JeHopmanmsauma gaHHbIX

[eHopmanusauma — HamepeHHoe npuseaeHune
CTPYKTYpbl 6a3bl AaHHbIX B COCTOAHUE, HE
COOTBETCTBYIOLLEE KPUTEPUAM HOPMANN3ALNM,
06bI4HO MPOBOAUMOE C Lie/Ibi0 YCKOPEHUA
onepauymii YTeHns us 6asbl 3a cyeT gobaBneHns
M36bITOYHbIX AaHHbIX.

XopoLmin npMmep TOro, Kak AaHHble He JeHOPManu3yloTcA, a Hago 6bino bbl, — 3TO hpeHa-neHTa
B «)KnBom XXypHane». OTctoga (Bo BCAKOM Cry4ae, HECKOMbKO NeT Ha3an) Bce MX Npobrembl: H13-
KaA CKOpOCTb paboTbl 1 OrpaHnyeHne Ha Konm4ecTBo OPEeHAOB Yy OAHOro nonb3osatend. [Jeno B
TOM, YTO KaXAbl pa3 hpeHa-neHTa CTpoUTCA HopMarbHbIM, YecTHbIM SQL-3anpocom: «[Jai MHe
BCE COOOLLEHNA BCEX MOVX APY3€Eil, OTCOPTUPYW».

B Facebook 310 He Tak. Tam Kaxkgoe coobLleHne MOXET XPaHUTbCA B HECKOMbKUX MUIITIMOHAX 9K-
3emMnaApax — MMEHHO AnA Toro, 4Tobbl 06paboTka AaHHbIX npoucxopauna bbicTpee, 4Tobbl Obl-
CTpee nokasaTb nonb3osaTento news feed.

OTO 1 ecTb AeHopManuaauma AaHHbIX. Hu4ero cTpallHoro, YTo AaHHble XPaHATCA B ABYX-TPeX 3K-
3emnnApax. B aToM ecTb, ecTeCTBEHHO, 060POTHAA CTOPOHA: HYXKHO 3HATb 06 3TOM, YHUYTOXATb
W KakMM-To obpasom obpabaTtbiBaTbh NpaBusibHO. HO 3TO NO3BONUT yCKOPUTbL PaboTy MO NOCTPO-
€HVIO CTpaHuL.

YT06bI OCYLLECTBUTbL AEHOPMANN3aUMIo AaHHbIX, NPUAETCA HEMHOIO NOIOMaTh CYLLECTBYIOLLYHO MO-
Aenb NpeacTaBneHVA AaHHbIX, a 3TO YCMOXHUT ee aHanus. [nA 3Toro ecTb OrpOMHOE KONM4eCcTBO
peLleHni, KOTOPble XPaHAT JaHHble B JEHOPMAanM30BaHHOM BWAE, HO MOTYT MPEACTaBNATb UX B
penAUMOHHOM BUAE.
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Ocob6eHHOCTU XpaHUMbIX npoueayp B MySQL

MoroBoprM 0 AOCTOMHCTBAX M HedocTaTKax XpaHuMbiX npouedyp B MySQL. HanomHuwm, 4To wmc-
MoMb30BaTh 3TOT MHCTPYMEHT B MacluTabupyemoii 6a3e AaHHbIX HAA0 O4eHb aKKypaTHO.

XpaHumasa npouenypa — 3TO TEKCT, 3annCaHHbI B CUCTEMHYHO Tabnuuy, KOTOPbIA ByaeT perynapHo
ynTaTbCcA U3 Tabnumubl, KOMNUINPOBATLCA U KELIMPOBATLCA K CKOMMUIMPOBAHHOM BUAE B KaXXA0M
coeavHeHun K cepBepy. MNMoCKOMbKY Ha KaXkAbli CKOMMUIMPOBaHHbIA 06BbeKT TpebyeTtca oT 80Kb
onepaTyMBHOM NamATH, MPU UCNONb30BaHUM HOMNBLIOrO KONMYECTBa XPaHNMbIX NpoLeayp B 60MbLLIOM
KONMUYeCcTBe COEAMHEHUI K CEPBEPY HAZO0 PAaCCUUTbIBATL HA POCT ONepaTMBHOW NamATU, HEOOXoau-
mor ana MySQL. K npumepy, npu 1000 akTUBHbIX COEONHEHWI, KaXXA0€e COeANHEHNE UCMONMb3yeT
20 xpaHumbIx npoueayp no 100KB, Heobxoammo 8o 2I'6 gononHUTEeNLHO onepaTMBHON NamMATK ANA
XpaHUMbIX npoueayp.

HecMoTpA Ha 9TOT HeQOCTaToK, UCMONb30BaHNE XPaHUMbIX MPoLeayp ABMAETCA pacnpoCTpaHéH-
HOW NPaKTMKON NpU JOCTYME K AaHHbIM B KPYMHbIX BE6-NPOEKTax No Crneayowmm npudmHaMm:
®  [OMOMHUTENbHbIA YPOBEHb BHYTPEHHEN 6e3onacHocTu. MNprknagHon nNporpaMmmuncT, pas-
pabaTtbiBaloWmMin CEPBUC CETU, BbI3bIBAET XpaHUMyto npoueaypy, a He SQL sanpoc, u Ta-
KM 06pa3oM He UMEET MpaB U MOXET He 3HaTb HENOCPEACTBEHHON CXEMbI AaHHbIX

®  BO3MOXHOCTV U3MEHEHUA CXeMbl AaHHbIX 683 U3MEeHEHWA NPUIoXKEHNn. MeHAeTCA TOMbKO
YPOBEHb XPaHUMbIX NpoLeayp.

MponsBoanTENBHOCTE NPOLEAYPbI HAMPAMYHO 3aBUCUT OT €€ CNOXHOCTU. PacnpocTpaHéHHON npak-
TUKON ABNAETCA CO34aHNe XpPaHNMbIX NpoLeayp, MHKancynupytowmx He 6onee 1-2x 3anpocos K b/,
Vcnonb3oBaHne 6onee CNOXHbIX NpoLeayp He pacnpocTpaHeHo, T.K.:

®  MNpPOMOpUMOHANnbHO yBeNn4MBaeTCcA 3a4epXKKa Ha BbINOMHeHWe npoueaypbl

e OoTnajka B C/lyyae Henonagok ycnoxHaeTcA, T.K. B MySQL HeT MHTerpupoBaHHOro oT-
nagymka xpaHumbIX npouenyp, He roBopA yXe O TOM, 4To B production MoxeT 6biTb
eLlé BaXXHO MOHATb KaKOM KOHKPETHO 3anpoc B XPaHUMOW npouenype Ha4yvHaeT Bbl-
NOMHATLCA MEANEHHO, U Hannyne 6onbLIoK Npoueaypbl 406aBNAET CMOXHOCTM B MOUC-
Ke npobnembl.

Ba>kHO yunTbiBaTh TO, YTO MPU UBMEHEHMMN XPaHUMOW NpoLieaypbl OQHOBPEMEHHO MHBANUAMPYHOTCA
BCE KelUn BCEX aKTUBHbIX COEANHEHUIA. DTO MOXET NPUBECTU K CEPbE3HBIM «MpoBanam» B NPOU3-
BOAUTENbHOCTH, T.K. BCe CoeaAnHEeHNA OAHOBPEMEHHO 6y,lJ,yT nblTaTbCA Nepeco3nartb CBON CKOMMNU-
NMPOBaHHbIE KOMUM XPaHUMbIX Npoueayp. ATO cnenyeT y4uTbiBaTb, U HE NSIaHUPOBATb MacCUPO-
BaHHblE€ N3MEHEHNA BO BPEMA NpariM-TalM Harpy3oK.

Mpn pennukaumn xpaHumbix npoueayp MySQL ucnonb3yeT Tak HasbiBaembld «unrolling»,
T.e. B replication log nonagaet He HeENOCPEACTBEHHO BbI3OB XpaHumon npoueaypbl (CALL
GetUserComet(480145)) a 3anpochbl, BbINOMHEHHbIE BHYTPW XpaHWMOW npoueadypsbl. T.e. pennuvka
He BbIMOMHAET camy NpoLeaypy, a TOMbKO Te 3anpockl, KOTOPbIe XpaHnMan npoLeaypa Ucrnonbay-
€T 1 KOTOPble U3MEHAIOT AaHHbIE.

HeobxoaMmo Takxke UMeTb BBUAY, HYTO anroOpUTM BbIMOMHEHUA XPaHUMbIX (OYHKLMIA U TPUITEPOB B
MySQL cyLiecTBeHHO OTIMYaeTCA OT OMUCAHHOTIO Bhille, T.e. He CreayeT 3TV 3HaHUA NPUMEHATb
LNA XpPaHUMbIX (DYHKLMIA U TPUTTEepoB.

MocneaHuit NyHKT 06A3aTeNibHOW NporpamMmmbl

BoT, HaBepHoe, 1 Bce 0CHOBbI MacLuTabupoBaHnA 6a3 AaHHbIX. icnonb3yinTe Bce npvembl pa3ymMHoO,
B TOW Mepe, B KaKoi HeobxoamMmo.

Moyemy 6a3bl AaHHbIX — 3TO “NOcNeaHU NYHKT’, CNpoCuLUb Thli? Bce o4eHb NpocTo — B npenpbl-
AyWwMX NATU YpOKax Mbl PACCMOTPENN OCHOBHbIE apXUTEKTYPHbIE MOAYN TUMUYHOIO BbICOKO-
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Harpy>KeHHoro npoekta — (OpoHTeHn, 6ekeHp, 6a3y AaHHbIX. [ KaXA0ro Mbl Mepevncnm
TUMUYHbIE MOAXOABlI K MacwTabupoBaHuio. Thl MOXELLb YXe MPUCTYNUTb K CO3A4AHWUI0 CBOETOo
COBCTBEHHOMO BbICOKOHArPY>XEHHOTO NpoeKTa

Ho paspaboTtatb NpoekT — 37O eule He Bce. [poeKT Ha[o nopaepXkuBaTb, SKCNyaTuposaTb, Op-
raHM30BaTb NPaBUbHbBIN XOCTUHT, NPaBUSIbHBIA MOHUTOPWHE. BOT 06 3TNX, CEPBUCHBIX, HO COBCEM
HemasnoBa>KHbIX acnekTax MoMAEeT peyb B creayrowwmx ypokax. [lo Bctpeym!



AkagemumA BbICOKUX Harpysok

Ypok 6. HageXXHocTb, aKcnlyaTauusa, naTTepHbI
MacLUTabupyembIX apXUTEKTyp.

B nocnenHuin ypok Mbl pelumnnu fobaBuTb BCE, HTO He yCrenu paccMOTPeTb B Npeablaylumx, a Tak-
e CUCTEeMaTn3MpoBaTb OCHOBHbIE U3YYEHHbIE NaTTEPHbI MPOEKTUPOBaHUA. Kpome Toro, ocTancsa
nocnegHun NyHKT Hawen o6Aa3aTeNbHON NporpaMMbl — 3TO aKcnnyatauma. Mano paspaboTtaTb cu-
CTEeMy, HY>KHO eLle 1 NoAaepPXKMBaTb, a 3TO Liefioe UCKYCCTBO.

Kak y>Xe HeOQHOKpaTHO roBopunocb, nepBoe u rnaBHoe OoT/indne BblICOKOHArpy>eHHOro npoekrta
3aKno4aeTcA B CIOXKHOCTY U HaMM4Mm 60MbLLIOTO YMcna B3anMOCBA3aHHbIX KOMMOHEHT. Kniovesoe
CNOBO, Ha KOTOPOE HY>HO caenatb yaapeHue — BOJbLUOIO.

MpencTaBbTe cebe MOMCKOBLIN KnacTep AHAeKca unm xpaHeHue doTorpacuin BKoHTakTe — Tam
NCNonb3yrTCA ThiCAYU MaLLUUH. CepBepr||7| AUNCK, Npn ero akTMBHOM Ucnonb3oBaHuUn, B cpeaHem
BbIXOAMT M3 CTPOA pa3 B ABa roga. ATO 03HaYaeT, YTO M3 TPeX TbICAY CEPBEPOB NMPAMO CEroaHA
noneTAT AMCKM Yy 4-X MawwuH. BeiBog — B 60/bLION KPYMHOW CMCTEME BCerga YTo-TO He paboTaer,
Kakomn-TO U3 CepBepoB BbILLEN N3 CTPOA, KAKON-TO U3 ANCKOB cOoUT. M1 3TO — HOpManbHoOe cocToA-
Hye cuctembl. Tbl JOMKEH ObITb K HEMY FOTOB, U Mbl B 3TON CTaTbe PacCKaXkeMm Kak.

Hape>xHocTb

HapeXHocTb Be6-cucTeMbl (Kak 1 Ntobor Apyron CUCTEMbI) 3aK/H0HaeTCA B CNOCOBHOCTY COXPaHATb
B Npefenax yCTaHOBJIEHHOW HOPMbl 3HAYEHUA BCEX NMapaMeTpoB, XapakTepu3yHLWMX CMOCOBHOCTb
BbINOMHATL TpebyeMble hyHKUMU. B Hawem cnyyae — obpabaTtbiBaTh 3anpockbl Nonb3oBaTeNnen.

B 3aBucumocTu oT cuTyaumm, napaMmeTpbl yCTaHOBIEHHON HOPMbl MOXHO OMpeaenAaTb No-pasHoMY.
KOHe4Ho, XopoLLo, ecnn canT OTBETUT Ha 3anpoc 3a O4HY AECATYIO CeKyHAbl, HO €CN OH OTBETUT
Ha 3anpoc 3a ABe CEKYH/bl, HU4Ero KpUTU4HOro He nponsonzeT. C 3TMM cBA3aH OAuH U3 cnocoboB
60pbObl C PE3KO BO3POCLUEN HArpy3KoW, KOTOPbIA HasbiBaeTcA Aerpagauna (OyHKUMOHANbBHOCTMU.
B nobom npoekTe ecTb Uenbii pAg PyHKUMI, MOYTU HE3aMETHbIX MONb30BaTesNto, HO TPEeOyHOLLMX
ANA CBOEN peannsaummn cepbe3HblX CEPBEPHbIX PECYPCOB.

Hanpumep, ckopocTb noABneHuA onybnmnMkoBaHHOW pefakToOpoM HOBOCTM Ha canTe. Ecnm ato
He HOBOCTHOE U3faHue, To NocTpasaeT fn Nonb30BaTesb, €CNI HOBOCTb CTAHET AOCTYMHA TONMbKO
yepes AecATb MUHYT Nocrne nybnukauun? Het, He NocTpazaeT, OH faXke 3TOro He 3ameTuT. Ho pas-
paboTymKam 3TO NO3BOSIUT BHEAPUTb KELLUMPOBAHWE WU MpereHepaLuto.

Bo3bmeM B kayecTBe npvMepa OHManH-KOHCTPYKTOP canToB Setup.ru, paspaboTaHHbI B Hallen
komnaHun. Co3aaHHbIN Nonb3oBaTesieM CanT He HadyHeT paboTaTb, MOKa OH HE HAaXXMET KHOMKY
“OnybnukoBatb” JTO 3BYYUT MPOCTO, HO TaKOE MCKYCCTBEHHOE MPENATCTBME MO3BOMWIIO 3HAYN-
TeNbHO CHU3WUTb Harpy3Ky Ha cucTemy, noaaepXxuBatoLLlyto 356 ThiCAY MNONb30BaTENbCKUX CanToB
BCEro Ha HECKOMbKMX cepBepax.

MoppobHo 0 perpagaummn hyHKLMOHANBHOCTM Mbl pacckasbiBasiv B YETBEPTOM YpOKe, a cenvac
BEpPHeMCA K HaaexxHocTu. O4HO Aeno - AONYCTUMOE CHUXKEHME CKOPOCTH paboThbl HALLEN CUCTEMON,
HO Kak nsberaTtb Npobnem co CKOPOCTbIO BO BCEX APYrunx cnyyaax? Kak nsberatb 3amenneHvmn BHe
3aBUCUMOCTM OT TOrO, Kakme ANCKU nofieTenu n kyna?

N36biTO4HOCTL M Ay6NnupoBaHue

Cnocob poBHO OAUH — €CNU Thl X04eLlb 6bITb FOTOBLIMU K BbIXOAY U3 CTPOA HEKOTOPbIX 3/IEMEHTOB
— BBOAM M36bITOYHOCTb 3TUX CaMbIX IJIEMEHTOB. JTO, K COXaNeHuto, HensbexxHo. Ecnn xodelws,
4yTObObI PPOHTEHA BCeraa Obin Ha CBA3M — CTaBb OBa, €CMM XO4ellb HaAEeXHOCTM B paboTe 6a3bl
[aHHbIX — HacTpavBa penmkaumio.
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3T0 Kak ¢ geHopmanuaaumen 13 nNpoLLioro ypoka — XpaHeHvue Ayb6rnmpoBaHHbIX AaHHbIX, ONTUMU-
3MPOBaHHbIX ANA BbIBOPOK — Aa, NPUAETCA XPaHUTb OOHU U Te Xe 3IEMEHTbI B HECKOSTIbKUX 3K3EM-
nnApax, 3aTo 6bICTPO paboTaeT. ATO HeM3b6eXXHoe 3110.

YT106bI MOHATL, YTO MMEHHO HY>XHO Ay6nMpoBaTh, HY>XHO CMOAENMPOBaTb NPO6IEeMHOEe COCTOAHNE
1 3apaHee rnpocymTaThb ero.

[NCK MOXEeT BbINTU U3 CTPOA? 3HAYUWUT HA[O0 XPaHWUTb AaHHble He B OJHOM 3K3eMnsApe, a B He-
CKonbKux. V1 06HOBMATL B peasnibHOM BpeEMEHW, 3akavmBas avn Ha OAVH U3 CEPBEPOB B Nape, cpa-
3y XXe 3aKaumBatb 1 Ha Apyron. lNMoka cann He NnoABUTCA Ha 060MX cepBepax, ornepauma cuMTaeTcA
HEBbIMNOSTHEHHOMN.

CepBep b6ekeHaa moxeT cropeTb? ycTb cepBepoB 6yaeT Ha oauH 6onblie. VinM Ha HEeCKOoNbKo
WTYK 60nbLUe, YTOObI HE BbI3BaTb LIEMHYI0 pPeakLUMo U HE CTONKHYTLCA C NpobnemMon WwKeana/aHTu-
WwKBana (CMoTpuTe npeablayLmne ypokm).

MoxeT ymepeTb 4YTO-TO Ha MalivHe ¢ 6a30M AaHHbIX? HacTpow pennukaumio u nycTb CrnevnB Bceraa
CTOWUT NofA napamu, roToBbI NPUHATL Harpy3ky. [omkHO fin nporpaMmMHoe obecneyeHne camocTo-
ATENbHO NPUHMMATb PeLUEeHNe O NePEKtoYeHnn Ha Apyron cepeep 6asbl AaHHbIX? 3TO, HA caMoM
[erne, COBCeM HenpocToi Bonpoc. MNoTomy yTo:
L4 Bce 9K3eMnnAapbl, AoONYCTUM, 6eKeH,u,a, AOOJDKHbI OAHOBPEeMeHHO NMPUHATL pelleHne O ne-
peKstoYeHnn Ha HOBbIV cepBep 6a3bl AaHHbBIX;

e Yt0 menatb, ecnu cTapbli cepBep 6a3bl AaHHbIX BOCCTaHOBUTCA? YacTb 6ekeHaoB ynaet
Ha cTapblii cepBep, YacTb Ha HOBbLIN U rapaHTUPOBAHHO MOABUTCA OrpoMHas npobnema
C L€NIOCTHOCTBIO AaHHbIX.

MoaTomMy aBTOMAaTM4ECKOE NEPEKIIOHEHNE HA PENNKY Mcnonb3yeTcA peako. O6bIMHO Ha pennnKky
NepekKnoYatoT TOMbKO YTeHWe 13 6asbl AaHHbIX, OQHOBPEMEHHO OTKYaA (aerpagaumna pyHKUm-
OHasNbHOCTK, 3TO TOXEe OHa) 3anucb B 6a3y AaHHbIX. M, ecTecTBeHHO, BCe 3TO COnpoBOXAaeTcHA
B3BOAOM KpaCHbIX (h1aXXKOB B CUCTEME MOHUTOPWHra. Bnpoyem, 0 cucteme MOHUTOPUHIA NO3Xe.

MpUHUUNbI HAAEXHOCTH

Mbl y>ke ynoMmHanu B NpOLUMbIX YpOKax BCe OCHOBHbIE CMOCO6bl BBEAEHWNA U3BbITOYHOCTM B NPO-
LWMbIX YypOKax, NO3TOMY MPOCTO NEPEYUCIIUM UX:
e [InAa dpoHTeHAa 31O HanaHCMpoBKa MM COCTaBMEeHWEe nap CepBepoB, B KOTOPbIX OAWH
BCeraa 3anacHon. 3anacHon cepBep BKIIHOYAETCA TONbKO B TOM Ciy4yae, eCnv BeayLmn
nepecTtan oTKNnKaTbcA 1 0bpabaTbiBaTb 3anpochl;

e [InAa 6ekeHaa 3TO rOMOreHHble B3aMMo3aMeHAeMble 6eKeHabl, OTCYTCTBME TOYEK OTKa3a
(npvHumn shared nothing), oTcyTCTBME N3MEHEHUA COCTOAHMA 6eKkeHaa nocne o6paboTkm
3anpoca (npuHumn stateless);

e [InA 6a3 gaHHbIX 3TO AeHopmanuaauua, pennukauuu, knactepa. [Ana 6uHapHbIX AaHHbIX
3TO pe3epBnpoBaHne n AybnmposaHve nHopmaumnmn.

Kak B nporpammHom obecneveHun Bbl n3beraeTte eamHbIX TOYEK 0TKas3a, TO TOYHO TakXXe Haao0 n3s-
6eraTb TO4eK OTKasa v B xesnese. CTapaiTecb He UCMOMb30BaTh HUKAKOrO YHUKANbHOro obopyao-
BaHuA 6e3 KpawHen Ha TO Hy>Aapbl. Bbl yamButech, HO nouck AHAekca, obpabaTbiBaloLWmMin [ECATKM
ThICAY 3anNpOCOB B CEKYHAY W XpaHALMIA KonoccanbHOe KOMMYEeCTBO UHGIOPMaLMKU, NOCTPOEH Ha
camblIx 06bI4HBIX cepBepax. M BOT nodemy:

e Jlerko n NpocToO AOCTUraeTcA B3aMMO3aMEHAEMOCTb KOMMOHEHT;

e  3aKynka HOBbIX CEPBEPOB U KOMMMEKTYIOLWWMX He ABMNAEeTCA Npobnemon — Bam He Hy>KHO
nonroga >gatb n3 CLUA Kakyto-To YHUKanbHYO AeTasb.
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MPUHLMNbI HAAEKHOCTH

* B3anMmo3ameHAeMOCTb CEpPBEPOB;
* M36bITOYHOCTb AAHHbIX, AY6AMpOBaHMeE Y3/108B:
— dpoHTeHa: DNS-6anaHcuposka, CARP, heartbeat;
— BeKeHf: roMmoreHHble B3aMMO3aMeHsemble
6ekeHabl;
— Basa AaHHbIX: Ay6AMpoBaHMe AaHHbIX,
penauKaumm, Knactepa;

Chaos Monkey

[OBOPA O HAAEXHOCTU U OTKA30YCTOWYMBOCTH, HE MOXEM He YNOMAHYTb OAMH U3 CaMblX UHTEpec-
HbIX CMOCOBOB TeCTUPOBaHWA. Kak NpoBepuTb, YTO Halla CUCTEMA NMPOAOIIXMT paboTaTb Npu Bbl-
XOfie U3 CTPOA OTAeSbHbIX CEPBEPOB M/ KOMMOHEHTOB?

MHxeHepbl komnaHum Netflix npuaymanu nHctpymeHT n Haseanm ero Chaos Monkey. Pa6oTta o6e-
3bAHKN Xaoca COCTOUT B TOM, 4YTO6bl XaOTUYHO NpubMBaTh ClyYalHbIA CEPBUC UM NPOLECC Ha
KakoM-TO Cly4aiHO BbI6paHHOM cepBepe NMporpaMMHO CUCTEMbI. Becb MPOEKT npu 3TOM LOSKEH
npoaomkartb paboTarb, Kakomn-6bl KOHKPETHO npouecc He ybuna Chaos Monkey.

CucTeMHble aAMUHUCTPATOPbI OLEHAT NPOCTOTY U 3NIETaHTHOCTb PELLUEHUA — CKPUMT Ha napy CTPOK,
BbI3biBatoLmin “kill -9” ona cny4anHoro npouecca.

MoHuTOpUHI

WNTak, npymeHsAA BCce U3NOXKEHHOe B NpeaplayLumx YpoKax v Hayane 3Toi cTaTbu, Mbl MOCTPOWN
MacluTabrpyemyto BbICOKOHarpy>eHHyto cuctemy. Bee yanbl nposy6nmpoBaHbl, BBeileHa HEKOTO-
pas n3bbITOYHOCTb 060pynoBaHuA. To Bce?

HerT, He Bce. BTOpOI KNOYEBOW acneKT KPYMHOro NpoekTa — Bbl AO/MKHbI 3HaTb O HEM abCcontoT-
HO Bce!

Bce, 4yTO NponcxoanT B Nto60I TOUKE CUCTEMBI, NIOBbIE aHOMANUN B NOBEAEHUM OTAENbHbIX ANIeMEH-
TOB BaLlewn nporpaMMHoﬁ CUCTeMbl OON>XKHbI onepaTnBHO AETEKTUPOBATbCA N aHaANMN3NpOoBaTbCA.

OG6bIYHO B MOHWUTOPWHI NMonagaeT HEKUA OXXEHTENbMEHCKMIN Habop mapameTpoB Tuna 3HadeHuA
load averages, KONM4ECTBO YTEHWI/3anncK ¢ Ancka, CBOH6OAHOE NPOCTPAHCTBO Ha ANCKaX, Konnye-
CTBO NpoLeccoB, Tpaduk.

3T0 BaXHO, HO 3TOro HegocTaTouHo. CoBeTyeM Takxke BKIHOYMTb B MOHUTOPUHI elle [ABa Buaa
napaMmeTpoB:
e BusHec-napameTpbl, HaNpUMep, KONMYECTBO PerncTpauuii 3a MOCNeaHIo MUHYTY, Komuye-
CTBO OTNpaBAeMbIX COOBLLUEHUI, KONMMYECTBO MOMCKOBLIX 3arpoCcoB 1 Apyrie. To ecTb Takue
napaMeTpbl, KOTOPbIE OMMCLIBAIOT NOBEAEHME U paBGoTy BU3HEC-NOTMKI BaLLEro NPoeKTa;

e Bonee petanbHble crieumanampoBaHHble TEXHUYECKME NapaMeTpbl, Hanpymep, BpeMA oTaa-
YU OTAEMbHbIX CTPaHWLL, 3aAePXKKa MOABIIEHWA HOBbIX AaHHbBIX HA PEMIMKE, BPEMSA BbINOMHe-
HUA OTAeNbHbIX onepaunii B 6a3e AaHHbIX. To eCTb TEXHUHECKME NapameTpbl, KOTOPbIE OMUCHI-
BalOT paboTy MMEHHO BaLLEro NPOeKTa, YYMUTbIBaA ero cneumgmuky 1 (yHKLUMOHASIBHOCTb.
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MOHWTOPUHI BU3HEC-NapamMeTpPoB AacT BaM BO3MOXHOCTb OTCNEXMBAThL U pearnpoBaTb Ha UsMe-
HEeHVA B MOBEAEHUM Balux nonb3oBaTtenen. Hanpumep, ccbiika ¢ rMaBHOM cTpaHuubl AHAekca
BbI30OBET OFPOMHbIA NPUTOK perucTpaunii, Bl OTCNeXnBaeTe 3TOT NPOLECC U CBOEBPEMEHHO Ha-
YMHaeTe NOArOTOBKY HOBbIX CEPBEPOB AJ1A HOBbIX LWAapLOB.

Mnu, Bo BpemA BbIGOPOB, NOMb30BaTENN HAYMHAIOT aKTUBHO NepenucbiBaTbCA, 8 HECKOMbKO rpymn
pesKo pacTyT B pa3mepax. HabnoaeHnsa 3a Takumy napameTpamy MOMOXET Bam pearnposarb npo-
aKTVBHO, Hanpvmep, NOAroTOBUTb AJ1A OMNO3NLMOHEPOB OTAENbHbLIN CepBepP U NEPEHECTU KPYTHbIe
rpynnbl Tyga :) 3710 yA06HO BO BCEX OTHOLUEHUAX :)

MOHUTOPUHT BU3Hec-NoKasaTenen, KCTaTh, 3TO OCHOBHON UHCTPYMEHT U, KakK 3TO HU CTPaHHO, Npo-
rHO3MPOBAaHUA Harpy3ku. Ecnv Bbl 3HaeTe TeMnbl pocTa CBOEro caiTa, TO CMOXeTe MoAcqMTaThb
HarpysKy Yyepes Hedeslto Un MecAl.

MoHUTOpUHT: pinba

PINBA Top 10 (Counters)

PINBA Top 10

e M

Thu 12:00 Thu 18:00 Fri 00:00 Fri 06:00
B /anketa.phtal : 136.87928 req/sec  / 184.65353 / 330.09609
@ /communicator/newfaces.phtal : 87.71192 req/sec  / 103.00720  / 227.06260
O /communicator/ws-post.phtml  : 136.72278 req/sec  / 194.26708 / 599.61354
@ /entry/view.phtal : 20.36740 req/sec  / 21.23239 / 37.46807
W /rating/vote.phtml : 1.95892 req/sec  / 2.80237 / 6.44752
B /index.phtal : 205.55122 req/sec  / 232.15218 / 512.05926
B /search.phtal : 6.65668 req/sec  / 8.04363 / 18.09276
O /signin. phtal i 41.78226 req/sec  / 41.66168 / B1.17763
B /photos/view. phtal : 79.88356 req/sec  / 86.64193 / 178.86808
W /rating/vote-ws.phtnl : 42.39296 req/sec  / 52.81221  / 133.91064

CneunanuanpoBaHHbI TEXHUYECKUIA MOHUTOPUHT daeT BaM MHdopmaumio 0 paboTe OTAEeNbHbIX
noacmucTem Ballero npoekTa, npun4emMm MMeHHO Ballero npoekTa. Bbl cmoxeTe yBnaeTb 3annnaHunAa
KaKuX-TO OTAEeNbHbIX CEPBUCOB U pearmpoBaTtb MMEHHO Ha HUX. Hanpumep, KapTuUHKK B choToasb-
6omMe cTanu oTAaBaThbCA OYEHb MEANEHHO — OAMH U3 CEPBEPOB BbILWEN U3 CTPOA U CUHXPOHU3a-
LumA Cc ero 3aMeHOoN 3aHMMaeT 04eHb MHOro BpeMeHMn. nn B OAHOM U3 rofI0COBaHUA KONMYECTBO
MPOronocoBaBLUMX BbIPOC/IO A0 MUI/IMOHA M MPOBEPKa Ha YHWKaNbHOCTb rofioca Tenepb 3aHumaeT
CNMULIKOM MHOFO BPEMEHW.

MoHUTOpUHT: pinba

index

index

Thu 12:00 Thu 18:00 Fri 00:00 Fri 06:00

B ALL : 2302.62581 sec  / 693.83638 / 5661.07155
B Select : 518.67097 sec  / 601.17371 / 2613.88119
B Update  : 204.62864 sec  / 3.33056 / 2765.61132

B Insert i 296.41498 sec  / 6.71237  / 1078.41217

W DB Connect  : 1282.09534 sec  / 80.83870 / 3268.57074
B Mencached  : 853.43585 sec  / 1009.96556 / 7858.52965
@ Asearch : 1283.75471 sec  / 1479.15841 / 4852.99194
@ Contactd i 226.20077 sec  / 270.62161 / 2002.02168
@ Voted : 75.87418 sec  / 91.17570  / 700.32749

| Hitd : 72.11938 sec  / 86.72357 / 779.77023

B Mnotify : 7.89165 sec  / 10.68975 / 70.76771

O Rotate : 0.00000 sec  / 0.00000 00
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HopmanbHo 51 Tak onyckatbea B aetann? [la, HopmaneHo. Mpueeay npumep — Ha NocneaHenM KoH-
depeHummn HighLoad++ 2012 (http://www.highload.ru/) Oner innapnoHoB 13 BKoHTakTe pacckasan
O TOM, YTO OHW MOCTOAHHO MOHWUTOPAT OTAAYy KapTUHOK M MHOrAa Bpy4YHYto obpabaTtbiBaloT pocT
MHTepeca K KakoW-TO KOHKPETHOW KapTUHKE.

Oner UnnapuoHoB

XpaHEHl/IE M 0OCTaBKa
KOHTEHTA

HighLoad
2012

Mpumepom Takon kapTuHky Oner Ha3Ban aBaTapky lNasna [JypoBa, YTO BOBCE He yAUBUTENbHO!
Kctatu, aBaTapka Maena [lypoBa He NeXuT B CTaHOAAPTHOW cUCTEME XPaHEHMA U LOCTaBKW KOH-
TeHTa BKoHTakTe — aBartapka [Naena [dypoBa — 3TO cTaTvka, pasfnoXeHHaA Ha Bce OPOHTEHAbI,
1 oTaaeTcA BMecTe co Bcemu CSS u JS-charinamm v apyrumm kapTuHkamm opopmneHuns.

OTO 0YEHb XOPOLLMIA NPUMEP KPYMHON CUCTEMbI — MPOCTOE peLLeHre NpobnemMbl, KOTOPYHO 3aMeTunm
C MOMOLLIbIO XOPOLLO MPOCTPOEHHOTO MOHUTOPUHrA.

BocctaHoBneHue

WTak, Mbl He NPOCTO MOCTPOUNIA KPYMHYIO CUCTEMY, Mbl MOCTPOWUN KNACCHbLIA MOHUTOPWHT. Mbl
3HaeM BCe, YTO NPOUCXOAMT B CUCTEME, B KXXOM ee yrofike. YTo genatb, eCnn Mbl 06HapYy>Xunu
npobnemy? Bce cpeactBa BOCCTAHOBMIEHMA AOMKHbI ObiTb aBTOMATM3MpPOBaHbl. ECnn Thbl cTanku-
BaeLlbCA C Kakor-To npobnemon bonee, YeM OAMH pa3 — aBToMaTmanpyinTe ee. Ho 6onbLuyto 4acTb
aBTOMaTU3MPYATE anpuopu.

CuriHxpoHM3aumAa cepBepa AJ1A XpaHeHVA KapTUHOK AOMKHA NPOU3BOANTLCA CKPUNTOM. VI3MeHeHune
HaCTPOEK — CKPUMTOM, HAacTpoKa HOBOro cepBepa — Tem 6onee. NogpobHee 06 3TOM CTOUT NOYU-
TaTb NoNynApHYO HblHe Temy DevOps, a Mbl NpUBEAEM HECKONBKO KIOYEBbIX MbICNEN U3 AOKNa-
fda AnekcaHgpa Tutoea n Mropa KypoukrMHa npo opraHv3auuto CUCTEMHOIO aaMUHUCTPUPOBAHUA
B kOMnaHum Skype.

CyulecTByeT nputya, KoTopana onucbiBaeT aBontoumnto. Koraa uapb npuwen K Myapely 1 cnpocun
ero: «Kak yctpoeHa 3emnAa? MNoyemy oHa He NagaeT?», Mygpel ckasan: «3emnA CTOUT Ha NbBe».
MoTom oH cnpocun: «Xopowo. MNMoyemy nes He nagaeT?» — «JleB CTOUT Ha CNoHe». — «[lovyemy
CNOH He napaeTt?» — «CnoH cTouT Ha Yyepenaxe. bonble He crnpawvBaniTe MEHsd, MOTOMY YTO
fjanblie nayT oaHun Yepenaxu». OavH cepBep — 3TO, MO CyTU Aena, OHO U eCTb, OCHOBA BCETO.

C oZHVM cepBepoM Bce MOHATHO. OH NPOCTO aAMUHUCTPUPYETCA OOAHUM CMeuManncToM, KOTOPbIN
BnageeT NOSIHON MHOpMauUMM O COCTOAHMM 3TOrO CepBepa — BCe yMellaeTcA y Hero B rosiose.
[Janblie naet cneaytowmii ypoBeHb — 5 cepBepoB. Mo 60mblIoMy CHETY, NOAXOAbI TE Xe camble, HO
yXe HaumHaeTcA 06obLieHne u aBTomaTu3auma. MNMoABMAITCA CKPUMTLI, PeLlalolne Ty Ui UHYHO
3apa4vy CUCTEMHOrO aAMUHUCTPUPoOBaHuA. bonblue 20-Tu MalumH — 3TO, B NepByto ovepepb, 601b-
Wwasn cucTemMa. Y>xe Ha 3TOM yPOBHE BO3HMKAaIOT NPobrieMbl U3-3a pasHULbl KOHGUrypauuii. PasHble
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Bepcun LIPC Ha ogHOM cepBepe paboTatoT, Ha ApyroM cepBepe He paboTatoT. PasHble Bepcun PHP,
Ruby. Bce 310 fOCTAaTOMHO 3HAKOMO MHOTUM.

HauvHaeT TpeboBaTbCA 6OMbLIOE KOMMYECTBO AOKYMEHTaumn. Kaxxaoe naMeHeHue Bbl OOMKHbI
nponucaTb — BeAb KOraa pasfiMyHoro poaa Heo4eBUAHbIX UBMEHEHWIN CTAHET MHOIO, Bbl HAYHETE UX
3abbiBaTb. Ha konuyecTse MalmnH 6onblie 20-T CTOMMOCTb NOAAEPXKN CUIIbHO NPEBbILWAET CTO-
MMOCTb BHECEHWA U3MEHEHU. Bbl nepectaeTe BHOCUTb N3MEHEHUA, Bbl MOCTOAHHO UCMpaBnAeTe
OoLIMBKN.

B 9TOT MOMEHT HauMHaeT NPUXOANTb MOHUMaHWE, YTO Ha A0 YNPaBNATb HE OAHON MALLNHOW, & KaKOn-
TO abcTparnpoBaHHOM WITYKON — KnactepoMm. [MoTpebyeTcA BBECTU aBTOMATUYECKYH YCTAHOBKY
MallVH, aBTOMAaTUYECKOE yrpaBieHne KOHUrypaumamm, aBToMaTu4eckoe pasBepTbiBaHNE CEPBU-
COB, 1 aBTOMaTMYECKYIO BbIKaTKy. [P0 aBTOMaTUYEeCKY0 BbiKaTKy Haao NOroBOpUTbL Noapo6Hee.

Deployment

Bonpoc npo deployment — 3T0 o4eHb BaxkHaA Bellb. Hy>kHO ymeTb nepeBblkaTbiBaTb BECb CBOM
ca’T Ha HoBOe ronoe xenes3o 3a 20 MuHyT (6e3 ydeTa BPeMEHU KONUPOBaHWA AaHHbIX). Bonpoc
BNaieHNA CBOEN MH(PPaCTPYKTYPOM OYEHb CEPLE3HbIN, OCOOEHHO €CNN BO3HMKAET HEOOX0AMMOCTb
mMacwtabrupoBaTbCA UK, CKaXKeM, BblKaTbiBaTbCA B 061aKo.

[JonycTum, cnomanca KOHKpeTHbI cepBuc. MNMogHMMaem gaHHble u3 63akanoB. Ecnv Ha nogbem Bee-
ro NMpoeKTa 3aHOBO YXOOMT AeHb, BO3MOXHO, 3TOT AeHb 6yaeT dhaTtanbHbiM A8 Balero 6usHeca.
Amazon B 9TOM NfiaHe 04eHb NPaBUMbHO y4YNUT Nogeit. Koraa Bbl 6epeTe mawmnHy EC2, oHa moxeT
nepesarpy3unTbcA B TIOOYI0 CEKYHAY, U TaM He OCTAHETCA HAYEro, HUKaKWUX AaHHbIX, U HY)KHO MMEeTb
BO3MOXHOCTb BbIKATbIBATLCA HA rofibli Linux B TeYeHne MUHYT.

YT106b1 HOPMASIBHO XUTb B YCIOBMAX MEHAOLLErOCA Xenes3a 1 HOBOro NOAKIIYaKoLEroca Xeneaa,
BaM Heobxoammo 6bl BNageTb CBOEN MH(PACTPYKTYPON U BbiTb YBEPEHHBIMU B TOM, YTO U UHWLU-
anun3auma HOBbIX CEPBEPOB TOXxe ByaeT paboTaTb. ATO NepBaA YacTb, YTO kacaeTcA deployment.

BTopoe — 370 Boo6LLe NpoLlecc BblkaTblBaHUA 06HOBMEHNA caiTa. MycTb Mbl B3ANW aAMUHa, U ag-
MWH HaMm obeLlaeT, YTO OH B Clydae Yero BCe BbIKaTUT 3a yac. [loBepum ero obelwaHmAm, XoTa,
KOHEYHO, HEe CTOUT :)

[Janblie B eno BCTynaroT nporpamMmmucTbl. [MporpamMmmmcTa cnpawwmsatoT: «[okaXu Ha canTe HOBYIO
Belb». OH roBopuT: «Y Hac anaenTbl BbIXOAAT pa3 B Hepeno». MoxHO Tak pabotatb? Hert, Tak
paboTaTb Henb3A.

BbikaTbiBaH1e HOBOW BEPCUM HA CanT [OMKHO NPOM3BOANTHLCA MakKCcMMasibHO nerko. OnATb Xe 3To
HY>XHO, 4TO6bI Bbl MOrM 6bICTPO NPO6OBaTHL HOBbLIE BELLM, HTOOLI MOXHO ObI10 NErko u 6bICTPO No-
npaenTb. 3a 4TO He N6AT B Bebe Java? NoMUMo npoumx NpuydmH ogHa n3 npobnem — HaJo A0nro
KOMIMNUpoBaTb. Henb3a B3ATb 1 BbICTPO BbIKATUTbL Ha CalT, XOTA 3TO BbIBAET HY>KHO. YTO 6bl KTO
HW roBopun, HO gaxke B camMbiX 6onblUNX n KPYNHbIX NpoeKTax nHoraa bbiBaeT penakTnposaHme
KoZa Ha NpoAakluHe. B 3ToM NpocTo KTO-TO NpU3HaeTcA, a KTO-TO He npuaHaeTcA. B niobom Kpyn-
HOM NPOEKTE Takoe uHoraa bbiBaeT. Bce 3aBUCHT OT TOro, Kak MMEHHO OpraHn30BaH OErnJon.

Ectb pasHble cnocobebl Bce aTo ynpoCcTnTb, aBTOMaTU3nNpoBaThb. Ho B nto6om cny4dae OOJIKHO ObITb
NOAKOHTPONbHO, HUKaKUX Marmn4eCkux BblkaTblBanok, HUKaKNX «OHO KaK-TO pacnon3aeTcA no kKna-
cTepy». OTO 03HAYaEeT, YTO Thbl HE KOHTpOnMpyeLb npouecc, a pas He KOHTponupyellb, TO OH Hen3-
6eXHO crnomaeTcA, npmeenA K Cepbe3HbiM TPyAHOYTOBUMbIM owmbkam.

CyuwecTtByeT 60MblLOE KOMMYECTBO MHCTPYMEHTOB AJ1A AEMMOAMEHTa, U3yynTe 1 BolbepeTe onTu-
ManbHbIA 1A KOHKPETHOW cuTyaummn. Hanpumep, bubnuoteka Capistrano. Tel onucbiBaellb B cne-
umanbHOM hopmaTe npouecc BbikaTKu, MPONMCbiIBaeTe CNNCKK CepBepoB, BMbNMOTEeKn Koga, YTo
1 KyOa BblKaTblBaTb, YTO U I4e NepesanyckaTb. Ml fanee npouecc BbIKaTkuM yrnpoLlaeTca 40 3anycka
ynpaBnAoLwen KomaHabl.
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Mpouecc oTkaTta

Mbl ynomaHeM Tak>ke 1 0 npouecce oTKarta — YTo Aenarb, ecriu 06HOBNEHNE, KOTOPOE Bbl TONBKO
YTO BbIKaTWUAN, CNOMaNochb B 60eBbIX yCNnoBuaAx? Hy>kKHO onepaTBHO 1 BbICTPO OTKATUTbCA Hasag.
ABTOMaTu3aumA npouecca oTkaTa — 3T0, KOHEYHO, YMcTasa MaruA, O KOTOPON Mbl B HaLLen cTaTbe
roBOpUTb He byaem.

Ho ognH coBeT gnAa Toro, 4Tobbl 06NMerynTb Npouecc oTkara, npueegem. OcHOBHaA npobnema oT-
KaTa 370 u3MeHeHuA B 6a3e gaHHbIx. OTcloaa BelBoA — Ntoboe n3meHeHne B 6a3e AaHHbIX JOMXHO
6bITb 0hopMIIeHO B BUAE harna ¢ KOHKpeTHbIMM SQL-kKoMaHaamu. AToT hann fomkeH 6bITb No-
NOXEH B PEMNO3UTOPUIA U UMEHHO 3TOT (hain BbINOMHAET CKPUNT AENNONMEHTA AN1A BblKaTKU HOBOW
Bepcun cxembl 6a3bl AaHHbIX. BMecTe ¢ 9Tum hannom Bbl TakXKe MOXETE KnacTb 1 chain, cogepxa-
wyn SQL-komaHAapl AnA oTKarta K npeaplayLiemMy cocToAHuio cxembl CYB[,.

ACHO, 4TO 3TO AOMKHbI ObITb @BTOHOMHbIE aTOMapHble KomMaHabl. [lonycTum, Tbl gobasnAellb HO-
BOE MOJie B PErNCTPaUMOHHYO UHdopMaumio nonb3osatena. 3Haunt SQL-ghaiin, KoTopbId HY>XHO
BbINOMHWTbL A0 BblkaTku Tpebyemoro koga Ha 6oeBble cepBepa, coaepXuT komaHay add column,
a SQL-chann ana oTkarta K npeablayLlen Bepcum aToT e ctonbeu yoanqeT.

OnATb Xe, ACHO, YTO NPOrpaMMHbIV KO He JOMKEH NIoMaTbCA OT TOro, YTO NPULLEN NIULWHWIA CToN-
6eL nnmn, HaobopOT, HY>KHO cTonbua B 6a3e faHHbIX He cyulecTByeT. Onepauns Aennona He atomap-
Ha, cUTyauus, Koraa Kof yXe HOBbIR, a nsmeHernusa B CYB[ fo pennuku He foKaTunnchb, TeopeTu-
YEeCcKM BO3MOXHA.

Ha marum BbikaTKu Mbl 1 3aKaH4YMBaeM Hall y‘-le6HI/IK B nnaHe cuctematun3aunm OCHOB NOCTPOEHNA

BbICOKOHArpy>XeHHbIX MPOEKTOB. B kayecTBe 106aBKY PACCMOTPUM eLe HECKObKO OCHOBHBbIX MaT-
TEPHOB NMPOEKTUPOBaHNA.

Yar

Event-driven uaTt

BbicTpbif cepaep
Node.Js win
phpDaemon

|

OcHoswa 6asa Bhicrpan 6asa
MysaL MongoDB,

Tr—j KnueHTo!
Niuem nocToRwKyio Bepcuio

OcHosHoii cepaep (PHP-

CakpanbHbIl YaT — HY Kakon NporpammMuCcT He nucan ero? PaccMOTpUM NPOCTYO CXemy MpoCTou
nepennckmn Mexay nonb3oBaTtenami. Kak peannsoBaTe MOMEHTaNbHOE NOABMEHNE HOBbIX COObLLe-
HWU B OKHE NMepennckn?

WTak, Kaxabii HOBbIN KJIMEHT yCTaHABNMBAET COEANHEHME C OOHUM U3 “ObICTPbIX” CEPBEPOB (Ha-
npumep, Node.js), ot Hero JavaScript, paboTatowmin B 6pay3epe knmeHTa byaeTt nosnyvarb HOBble
coobuleHun, obpabaTtbiBaTb UX U BbIBOAWTb B OKHE nepenucku. onydeHne GyneT npovcxoauTb
B pexxume AJAX Long Polling (MOCTOAHHO OTKPbITOE COEAVMHEHME).
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OTnpaBka Ha cepBep HOBOro coobLueHnA naet Ha ocHoBHoW PHP-cepBep, KOTOpbIA 3anucbiBaeT
coobLeHne B NOCTOAHHYI0 6a3y AaHHbIX Ana nctopum (Hanpumep, MySQL) n “6bicTpyto” 6a3y aaH-

HbIX. B “6bICTpO” 6a3e XpaHNTCA TOMNbKO akTyanbHaA nepenncka, Hanpumep, 3a NocneaHnn AeHb.
B Hawem cnyyae 6ynem ncnonb3oBatb AfiAa ropAaden nigopmauum 6asy aaHHbix MongoDB.

A Tenepb OTBET Ha BOMPOC, NoYeMy Takon CTpaHHbIN Bbi6op — MongoDB 1 Node.JS. Bce nocTyna-
folme CoobLIEeHMA Mbl 3anMcbiBaeM B KONMEKLUMIO ANA pennukaummn, KOTOpYIo B KayecTBe crnensa
cnywatoT cepeepa Node.JS.

Kaxxabin n3 Node.JS’ 0B 3HaeT naeHTUmKaTopbl BCEX KIIMEHTOB, C KOTOPbIMU Y HEro yCTaHOBNEHA
cBA3b. Ecnu n3 notoka pennukauumn npuxogut cooblleHre aAna OAHOro U3 CBOUX KIIMEHTOB, TO 3a-
6upaem ero u oTrnpaenAemM B 6pay3ep KnneHTa.

Ham pgaxke nepekoamMpoBaTtb HUYEro He Hafdo, Tak Kak hopMaT KoMMyHUKauum mexay MongoDB-
cepsepamu, Node.JS n popmat xpaHeHmAa gaHHbIX B MongoDB — JSON.

BuHapHbI Knactep

Elle oauMH YacTo BCTpevarowmiica naTTepH B MPOEKTUPOBaHUM — UCMOMNb30BaHNe GUHApPHbIX Kna-
cTepos. oA 3TMM YCTONYMBBLIM CIIOBOCOYETaHUEM MOHMMAaeTCA NPUMEPHO crieaytoLlee.

Becb nyn 6uHapHbIX hainoB (KapTUHKK, Buaeodansbl) pa3aenaeTca Ha camble 00blYHbIe Wapabl.
Ho Kaxkabli U3 WwapaoB COCTOUT U3 ABYX 1 6onee cepBepoB, MHhopMaumA Ha KOTOPbIX MOTHOCTbIO
nybnupyetca.

[anee BO3MOXHbl BapuaHTbl — Bbl MOXeTe 06beanHUTbL cepBepa B rpynne GuHapHoro krnacTtepa
¢ nomoubto heartbeat unu CARP-peLleHma (OCHOBHOW CepBeEpP 1 pe3epBHbI) UM MPOCTO pacnpene-
NUTb TpagUK Ha HECKOJbKO CEPBEPOB C NMOMOLLBIO KaKoR-H1byab NPOCTON 6anaHCUPOBKN.

C nomoLubio NoJo6HOTO peLueHnA A0CTUraeTcA OAHOBPEMEHHO M MacliTabupyemMocTb M HadeX-
HoCTb. MpoCTO eanHULEe MacluTabrMpyemMocTu ABNAETCA HU OOVH CepBep, a cpasy rpynna cepse-
poB, UMeHyemas GUHaPHLIM KIacTepoM.

Moxxanyn n Bce, OCTAHOBMMCA HA 3TOM, TaK Kak 0 NpuMepax MO>XXHO roBOpuTb 6ECKOHEYHO. YTo eLle
nountatb? B Poccum oamH n3 OCHOBHBIX MCTOYHUKOB MHCpOpMaUmn O BbICOKOHArpy>XeHHbIX CUCTe-
Mam — koHdpepeHuun HighLoad++, opraHmnsyemble Onerom ByHuHbIM. PaclundpoBaHHble goknagebl
KOHbepeHummn BbiknagpiBaoTcA Ha cant Knyba MNMpodeccnonanos (http://www.profyclub.ru/), Tam
Bbl CMOXETE HanTu elle AEeCATKN NPUMEPOB KOHKPETHbIX CUTyauui, apxXUTEKTYP 1 NPOEKTOB.

Ypauun Bam!
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