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BBenenue

B nocnennee necstunerre B chepe 007IauHBIX BHIYMCICHUM MOTYYHIT ITUPOKOE
pacrpocTpaHeHue Mmoaxon OeccepBepHbIx (PyHKIUHM (serverless computing). [lanHas
MOJIe]Tb  OOJaYHBIX CEPBHCOB TO3BOJISICT BBIMOJHATH MPOTPAMMHBIN KOm  0€3
HEOOXOJIMMOCTH CaMOCTOSITEILHO YINPAaBIATh cepBepHON HHPpacTpykTypoit [1].
OOGmaynblii mpoBaiinep Oep€r Ha cels 3almyck HSTOr0 Koja, AaBTOMAaTHYECKOe
MacImTabupoBaHue W OOCIy)XKMBaHHE CEPBEPOB, a OIlaTa B3UMAETCS TOJBKO 3a
dakTuueckoe BpeMs paboTbl  (QyHKUMHA (BpemMs MpPOCTOS TP OSTOM  HE
tapudunupyercs) [2]. Takoit moaxon cuuTaeTcss KOHOMUYECKHA S(DPEKTUBHBIM:
corilacHO coBMecTHoMY uccienoBanuto Yandex Cloud u Ipsos, 43% ompomieHHbIX
CHELUATUCTOB OTMETHJIU, YTO Serverless-moaxoja BbITOJIEH, ITIaBHBIM 00pa3oM 3a CUET
COKpAallleHWs BpPEeMEHU Ha TMOMJCPKKY HHPpacTpykTyphl (otmetmwiun 49%
pECIOHAEHTOB) W ObicTporo macmrabupoBanus (46%) [2]. B pesynbrare
OeccepBepHasi apXUTEKTypa CTaja OJHUM U3 aKkTyaJdbHBIX TpeHnoB UT-unayctpun u

MPOJI0JIKAeT aKTUBHO pa3BUBAThCs [2].

ApXUTEKTYpHBIE 0COOCHHOCTH O€CCEePBEPHON apXUTEKTYPhI

B ocHoge serverless-apxutekTypsl JexuT Mozenb Function as a Service (FaaS),
npeamnosararomas pasoueHue MPUIOKEHUS Ha He3aBUCHUMBbIE (YHKIMH, KOTOPbIE
3aIyCKaroTCsl OOJIaYHBIM MPOBAMIEPOM MO HACTYIUIEHUH OMNpPENENEHHBIX COOBITUN U
BBIIIOJIHSIIOTCSL B M30JIMPOBAHHOM OKpYyKeHHH [3]. B ommume OT TpaauluOHHBIX
MOHOJIUTHBIX NPUIOKEHUN (MM J1aXKe MUKPOCEPBUCOB), TakKhe (PyHKUUU SBISIOTCS
KPaTKOBPEMEHHBIMH M HE COXPAHSAIOT CBOETO COCTOSHMS MEXKIy BbI30Bamu [2]. D10
O3HAYaeT, YTO MPU KAKJOM HOBOM BBI30BE (DYHKIMSI 3aIyCKaeTCs KaK OTIEIbHBIN
WHCTAHC; BCE JaHHBbIE, TPeOYIOIIHE JOITOBPEMEHHOTO XPAHEHUs, COXPAHSIOTCS BO
BHEIIHMX O0OJIaYHbIX cepBHcax (0a3a maHHBIX, (aiijloBoe XpaHWIHIIE U T. 1.),
KOTOpPBbIE HMHTETPUPYIOTCA B OOIIyI0 SKocucTtemy pemeHus [2]. Paspaboruuk mpwu
JIETUIOE MPEAOCTABIISIET JIMIIb MCXOIHBINA KOJ (PYHKIIMH M YKa3bIBaeT MPUBS3aHHBIE K

HEH TpUITEphl COOBITHI, TOrJa KaK pa3BepThIBAHUE W HCIIOJHEHUE 3TOM (PYHKIUHU



MOJTHOCTBIO YIPABISETCS TMPOBAWAEPOM U CKPBIBAET OT TOJIB30BATENS JACTANU
cepBepHoii uHppacTpykTypsl [3]. Hampumep, cepuc AWS Lambda aBromarnuecku
BBITNIOJIHSET 3arpyKeHHYI0 B Hero ¢yHkuuto npu noctymienun HTTP-3anpoca unu
nobapneHny (aityia B XpaHUITUIIE, TIPU STOM BCE HEOOXOIUMBIE CEPBEPHBIC PECYPCHI
BBIICNIAIOTCS  MargopMoil  guHamuyecku. Takum  oOpaszom, OeccepBepHas
apXUTEKTypa MPEOCTaBIsET BBICOKHA YPOBEHb aOCTpaKLUU: Pa3pabOTUYMKU MOTYT
COCPEIOTOYUTHCSI Ha HAamUCaHWU (YHKIIMOHAIHHOW JIOTUKH, a MacIITaOMpoOBaHUE U

yIpaBIIEHUE CPEIOM UCTIOIHEHUS MMPOUCXOIAT “3a KyJIucaMu™ 00JIauHOM T1aT()OPMBI.

Bomnpocsl 6e3o0macHocTu

B OeccepBepHoii Momenn OTBETCTBEHHOCTh 3a 0€30macHOCTh 0a30BOM
UHQPACTPYKTYpPHI B 3HAUUTEIBHON Mepe JISKUT Ha oOnauHoM mposaiifepe. CepBHUCHI
(GYHKIMI peasn3yIOT CTPOTYIO H3OJSIUIO MCIIONHEHHUS KOJAa Pa3HBbIX KIUEHTOB 3a
cu€T TEXHOJIOTHI BUpTyain3anuu: Hampumep, B miatdopme Yandex Cloud kaxnas
(GyHKIUS 3aMycKaeTcsl B OTACNIbHON JIETKOM BUPTYyalbHOU MalllnHe, 0€3 pa3iensieMoro
MEXAY IOJb30BaTeISIMU s/ipa ONEpalMOHHONW cucTeMbl [4]. DTO mpenoTBpaaer
BO3MOXXHO€ B3aUMHOE€ BIUSHUE WJIM HECAHKIMOHUPOBAHHBIM JOCTYH MEXAY
(GYHKIUSAMU pa3HbIX apeHaaropoB oOnaka. KpymnHeie oOnaunble nmpoBaiiiepbl Takxke
OPOXOASAT PETrYNIspHbIE ayAuThl U CEepTU(UKALUUA 1O OTPACIEBBIM CTaHIapTaM
MHPOpPMAIIMOHHON Oe3omacHocTH (BKiItoYass HopMaTuBel PP u MmexayHaponHble
crangaptel tuna ISO 27017/27018, PCI DSS u np.), 4To NOATBEPKIAaeT BBICOKUI

YPOBEHb 3alUIIEHHOCTH UX UHPPACTPYKTYPHI [4].

[Tpu 3TOM pa3paboTyuK MPUIOKEHUS OTBEYAET 3a OE30MaCHOCTh CBOETO KOfa U
NPaBWIBHYI0 HACTPOWKY HoCTymnoB. IIOCKONBKY Jiormka pasMernieHa B (DyHKITUSX,
B3aUMOJICUCTBYIOIIMX C JIPYTUMHU KOMIIOHEHTAMHU 4epe3 4€TKo onpenaenéHubie API,
YCTPAHSIETCS PsIi PUCKOB, CBSI3aHHBIX C HEMPABWIBHOW KOH(MUTYpalMei CEpBEPOB
(KaK B TpaauIIMOHHBIX CI/ICTCMaX). OJIHaKO [NOABJIAKOTCA MW HOBBIC 3aJ1a4U:
HEOOXOAUMO 0€30MacHO XpaHUTh U MepelaBaTh CEKpeTHble NaHHble (kaoun API,

TOKEHBI) B cpene (pyHKuwmii, HacTpamBaTh nonuTuku aoctyna (IAM) mis xaxmoun
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¢yHKIMM U o0ecrneyrBaTb MOHUTOPUHI OOJBLIOTO 4YHUCHA pacupeneiaeHHBIX
KOMIIOHEHTOB. B 1esnom, mnoaxompl M JydllMe NPakTUKU g OOecreueHus
0e30MmacHOCTH B serverless 0CcTaoTcsi CXOMHBIMU C APYTMMH OONAYHBIMH MOJIESIMU:
UCTIONb3yeTcss MU(POBaHUE JIAHHBIX, M30JIALMA CETEBBIX B3aMMOJCUCTBUH,
yIpaBjieHHE NPaBaMHU Ha OCHOBE POJIEH, pPerysipHOE OOHOBJIEHHE 3aBHCHUMOCTEH U
T.A. Ilpm cobmogeHun >TUX Mep H Onarogaps TOMY, 4YTO HH(PaACTPyKTypa
HOJ/Iep)KUBAETCd  MpOo(hecCHOHANbHBIM — MPOBaiiiepoM, YpPOBEHb 0€30MacCHOCTH
serverless-pemiennii  MoXeT OBbITh HE HIXKE, a 3a4acTyl0 BbIlIE, YeM Yy

pa3BEPTHIBAEMBIX COOCTBEHHBIMU CHIIAMU TPATUIIMOHHBIX CEPBEPHBIX MPHIIOKEHHI.

MacurabupyemMocTh U IPOU3BOJUTEIBLHOCTD

ABTOMAaTHYECKOE MACIITA0MPOBAHME — OJHO U3 KIIOUEBBIX JIOCTOMHCTB
OoeccepBepHoit  apxutTektypel. Ilmardpopma cama  oOecrmeuuBaeT — 3amycK
JOTIOTHUTENBHBIX  JK3EMIULIPOB  (YHKIIMA TIPU POCTE BXOAsIMIETo Tpaduka W
OCBOOOXK/ICHHE PECYPCOB, KOTJla Harpy3ka cHikaetcs [2]. PazpaboTunkaM He HYKHO
3apaHee  MpeAyCcMarpuBaTh  MOJUTUKH  MacIITaOMpOBaHUS WM  BPYYHYIO
MOJJICP>KUBATh PE3EPB MOIIMHOCTEH — HUH(PPACTPYKTypa T'HMOKO IMOACTPAUBAETCS TOJ
TEKYIIHA TOTOK 3alpoOCOB B pEeXUME peaslbHOro BpemeHu [l]. bomee Toro, ecimu
(GYHKLIMS HE HUCIIONB3YeTCsl, peCypchl 1Mo He€ He JAepiKarcs BOBce (Tak Ha3bIBaEMOE
MaclmTabupoBaHue JO Hy/ls), 4YTO YCTpaHSeT 3arpaTbl Ha MPOCTAWBAIOIIME

MOIIIHOCTH.

Onnako Takas JUHAMHYECKass MOJEIb HAKJIAJbIBA€T OCOOEHHOCTH Ha
OPOU3BOAUTENBHOCTh mpuiokeHuid. [locne mepuoma OesgeiicTBust  PyHKUUA
BBITPYKAETCSA M3 TMaMATH, IIOATOMY II€PBBIM BBI30B (DYHKIIMU TII0CJIE JOJTOr0
MepephIBA COMPOBOKIAACTCS 3aJCPKKOM HAa HWHUIUAIM3ALMUIO OKPYKEHUST — TakK
Ha3bIBAEMBIM «XOJIOAHBIM cTapTomM» [l1]. JIUTEIbHOCTH STOW JIOMOIHUTEIHHOMN
3aJICP’)KKH  3aBUCUT OT MHOXKecTBa (hakTOpoB (SI3bIK M pa3Mmep Koja (yHKIUH,
BHYTPEHHSISl pealu3alus MpoBaiijiepa W Mp.) U B HEKOTOPHIX CIy4yasX MOXKET

JOCTUTaTh HECKOJIbKMX cekyHn [2]. Ilocie mporpeBa (yHKIIMU MOCIEIYIOIIHNE
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BBI30BBI 00padarThIBalOTCS 3HAYUTEIBHO ObICTpee (pexkum warm start), HO eclid
GbyHKIMST BHOBb HE BOCTpPEOOBAaHA TMPOMOJDKUTEIBLHOE BpEMs, OHA OISTh
BBITPYKAETCA, M CIEAYIOMUA 3ampoc TMOJb30BaTelsl CHOBAa UCIBITaeT 3PheKT
xonogHoro 3amycka [l1]. Hekoropesie mpoBaiiiepbl NpeAJIaraloT MEXaHU3MBI
CMSTYEHHS JIAaHHOM MpOOJIEMbI, MO3BOJISIONIME JAepKaTh YaCTh MHCTAHCOB (DYHKIIUU
MOCTOSIHHO AaKTUBHBIMM (HarpuMep, 3ape3epBUPOBAHHBIE KOHTEHHEPHI WJIM MOTOK
BBIMIOJIHEHUS) [2], OTHAKO 3TO YACTUYHO CHMXKAET SKOHOMHYECKHE MPEHMYIIECTBA

MOJIENIN pay-as-you-go.

B menom serverless-apxurekTypa OTIMYHO CHpPABISIETCS CO BCIUIECKAMHU H
HEPETYJSPHON HArpy3kKOM, MTHOBEHHO pPaClIpOCTpaHsAs BBIYMCICHUS HA HYXKHOE
YUCJIO TapaJyIeNbHBIX d3K3eMIUIsipoB (QyHkmuii. Ho i 3amad, TpeOyromumx
MOCTOSIHHOM, HENPEPHIBHOM pabOThl WU MPEETbHO HU3KOM JIATEHTHOCTH OTKIIMKA,
JaHHAasT MOJICJIb MOXET OKa3aTbCi MEHEE TMOAXOMSIIEd H3-3a OMMCAHHBIX
OTpaHUYEHUN (3a1€pKKU XOJIOIHOIO CTapTa, )KECTKHUE JINMUTHI BPEMEHU UCTIOTHEHUS

UT a.).

VYpasieHue U dKCILTyaTanus

beccepeprpie  1uiarGopMbl  3HAYMTENBHO  YIPOIIAIOT  AKCILTyaTaIlHIo
NIPUIIOKCHHI TI0 CPAaBHEHHUIO C TPAJAUIIMOHHBIMU MOJIEISIMHU pPa3BEPThIBAaHUS. MHOTHE
TUTIOBBIC 3a7a4u aAMUHUCTpHpoBaHus U DevOps aBTOMAaTW3MpOBaHBI HAa CTOPOHE
npoBaiiziepa: HenpepbiBHas uHTErpanus u gqoctaBka (CI/CD), cOop u aHamu3 JIOTOB,
MOHHUTOPHHT, TIOJFICpyKaHue PabOTOCTIOCOOHOCTH CPE/IbI BRIMTOJHEHHS — BCE ATO OEpéT
Ha ce0s oOmaunas turatopma [2]. PaspaGorunkam He TpeOyeTcs caMOCTOSTEIHHO
HACTpauBaThb BUPTyaJbHbIE MAIIMHBI, YycTaHaBnuBaTh oOOHOBIeHUs OC wumu
YOPaBIATh MacIITAOMPOBAHHUEM BPYUYHYIO, UYTO CYIIECTBEHHO YCKOPSET ITHKI
pa3pabOTKM ¥ pa3BepThIBaHUA HOBBIX Bepcuid mnpomykra [1]. HebOombime
U30JIMPOBaHHbBIC (YHKIMHA TIPOIIE TECTUPOBATh M OOHOBIATH IO OTACIBHOCTH,
Onaromapsi uemy HOBBIC (DYHKIIMM W WCTIPABIICHUS MOTYT BHEAPSITHCS OBICTpee, 0e3

JJINTCIIBHBIX ITPOCTOCB Ha I[GHJIOI?I BCCTO IMPUJIOKCHUA.
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Hapsiny ¢ nmpeumyimiectBamu, serverless-moaxoa MpenbsBIsET U HEKOTOPHIE
HOBBIE TpeOoBaHus. K npumepy, otnaaka pacnpeneinéHHON CUCTEMbI, COCTOAILIEH U3
MHOXECTBa B3aMMOCBSI3aHHBIX (DYHKIUH, MOXKET OBITH CIOXKHEE: AJI OTCICKUBAHUS
BBITIOJTHEHUS TMPHUIETCS  HCIONB30BaTh PACIpPENeNEHHBIA TPEHCHHT  3alpocCoB,
[EHTPAIN30BaHHBINA JIOTTEp M JApyrue HHCTPYMEHTh MOHMTOpWHTA. Bo3pacrtaer
3aBHCHUMOCTh OT OKOCHCTEMbl KOHKPETHOTO OO0JIauHOTO TpoBaiiiepa: MepeHoc
serverless-puiioxkeHnst B Apyryr0 oOlayHyr0 cpeny MOXKET MoTpedoBarh
nepepaboTKH, MOCKOJIBKY HCIONB3YIOTCS CeU(PUUHBIE CEPBUCH M KOHYUTypaluu
OIHOTO TOCTaBIIMKA. TeM He MeHee, 3TH CIOKHOCTH OOBIYHO MPEOAOIUMBI 38 CUET
TPaMOTHOTO  apXHUTEKTypHOTO IUJIAHUPOBAHHWS W  HWCIOJB30BaHHUS TEXHOJIOTHH
uHQPACTPYKTYpHI Kak Kofa. B pesynwrare, ymnpasienue OeccepBepHbIMUA (PYHKIHSIMU
B 1LI€JIOM TpeOyeT MEHbIIIe TPyA03aTpaT, no3Boisis MT-komanaam cocpeaoTounThCs Ha

JIOTUKE MPUIOKEHHUS], a HE Ha NOAAEepKKe NH(PpacTpyKTypsl [ 1].

[Tnardopmbl GeccepBepHbIX (HYHKITHI

Bnepsoie Mmonens FaaS Oblia kommepuecku peann3zoBaHa KoMIaHuein Amazon
B cepuce AWS Lambda, 3anymennom B 2014 romy [5]. DToT cepBuc cran
(haKTUYECKH MEePBBHIM B MUPE HHCTPYMEHTOM OeCCepBEPHBIX 00TaYHBIX BHIYMCIICHUM,
MOKa3aB Ha TMpaKTUKE >KU3HECIOCOOHOCTh HOBOro mnoxaxoda. Bceiem 3a Amazon
coOcTBeHHBIC TUIATHOPMBI (HYHKITUN MPEACTABUIN M APYTHUE BEMYIIHE TMPOBANUICPHI:
tak nosBuiInch Microsoft Azure Functions, Google Cloud Functions u psg apyrux.
Bce aTm penieHnsi ¢X0KM 1O OCHOBHBIM TMPHHIIAIIAM: Pa3padOTYUK 3arpy’aeT KOJ
¢ynkuuu u onpenensiet coobiTus-rpurrepsl (HTTP-3ampoc, nossnenue cooOuieHus B
ouepenu, u3MeHeHue (Qailia B XpaHWIuIie W T. [.), IOCJIE€ Yero Iposaiinep
ABTOMATUYECCKH BBIMOIHACT 3Ty (YHKIMIO B 00JaKke MPH KaKIOM BO3HUKHOBECHUH

YKa3aHHOTO COOBITHSI.

B Poccuu Takke MosiBIIIMCH aHAJIOTMYHbIE 00JIauHble CEPBUCHL. B HacTosIImi

MOMEHT OeccepBepHble (PYHKIMH JOCTYMHBI y TPEX KPYMHBIX OTEYECTBEHHBIX
7



nposaiinepoB: B fAnnekc OOnake (cepuc Yandex Cloud Functions), B oOmauHoi
wiarpopme CoOepbanka (SberCloud) m y xomnanum Selectel [6]. Dtu pemienus
TIO3BOJISIIOT BBITIONHSATH MOJIb30BaTENIbCKHUI KO TI0 Mozenu FaaS BHYTpH CTpaHBbI, 4TO
MOMHMO TPOYETO YOPOIIAeT BOMPOCHI pacu€ToB (oruiata B pyOssiX, OTCYTCTBHUE
TpeOOBaHMI K 3apyOeKHBIM IJIATEKHBIM CpelcTBaM M T.1.). [lomumo npemyioxkeHuii
nyOIUYHBIX O0JIAKOB, CYIIECTBYIOT M OTKpPBITbIE peanu3auuu serverless-miardopm
JUTsl 9acTHBIX HHGpacTpykTyp (Takue kak OpenFaaS, Apache OpenWhisk, Fission u
1Ip.), KOTOpPBIE OpraHU3allMd MOTYT pa3BEpHYTh Ha COOCTBEHHBIX cepBepax. OmgHako
MaccoOBO€ paclpoCTpaHEHHE NAaHHOW MOJENM CBA3aHO MPEXKAE BCETO C yCIyraMu
KPYNHBIX OOJAYHBIX MPOBAIEpOB, IMOITOMY HMEHHO HMX BO3MOXHOCTH U

OTpaHUYCHHA HauoOoJiee HHTCPCCHBI B ITPUKJIATHOM ILIAHC.

Kaxnas mmardpopma pyHkumii nMeer onpenenéHHble TEXHUYECKUE JIUMUTHI U
0COOEHHOCTH, KOTOpbIE MOCTENEHHO 3BoMtonMoHUpyIoT. Hanmpumep, Yandex Cloud
Functions B Tekymei Bepcuu JIONMYCKAET BBIOJIHEHUE OMHOM  (PyHKIMH
MPONOKUTEIBHOCTBIO 10 60 MUHYT U Ucnoib30BaHue 10 8 I'b onepaTtuBHOM naMsaTH
Ha ax3emmusap [7]. Y AWS Lambda ucropuuecku orpaHudeHus ObUH CTpOke (B
paHHUE OBl — 0 HECKOJIBbKUX MUHYT BpeMeHHU u okoiio 3 I'b nmamsatu Ha QyHKIHIO),
OJIHAKO CO BpEeMEHeM IutargopmMa paciivpuia 3TH rpaduiibl. B mobom cirydae, oOuias
KOHIICTIIIMST OCTAETCsl €UHOM: JeTalld MAacIITaAOMPOBAHMS M YIPABIEHUS pecypcaMu
CKPBITHI OT pa3paboTurka, a caMu (PYHKIMH TECHO MUHTETPUPYIOTCS C OCTaATIbHBIMU
CepBUCaMHU CBOETO 00JIa4HOTO MpoBaiaepa (0a3aMu TaHHBIX, OUEePEISIMU COOOIIICHUIA,
nuito3amMu API 1 T.11.), KOTOpbIe COBMECTHO 00pa3yroT MOJHOIICHHYIO TIaThopMy ISt

IIOCTPOECHUS PUIIOKEHUM.

CpaBHeHuE ¢ TpaauIIMOHHBIMU MozensiMu [aaS u PaaS

Monenb 6eccepBepHBIX (PYHKIIHI CYIIIECTBEHHO OTIIMYAETCS OT TPATUITMOHHBIX
MOJXOZIOB TPEAOCTaBIeHHsI 00MauHbIX pecypcoB Ttuma laaS (Infrastructure as a
Service) m PaaS (Platform as a Service). B cmywae laaS oOGmaunsplii mpoBaiinep

NPEIOCTaBIsAeT KIWEHTY BUPTyajbHblE MaIIMHBI (MHPPACTPYKTYpPYy), ©U BCE
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nocjeaymnee aIMUHMCTPUPOBAHUE CHCTEMBI — YyCTaHOBKa M Hactporka OC,
middleware, macimTabupoBaHue, OOHOBJICHUS — JIOXKHUTCSI HA KOMaHy KIHUEHTa. DTOT
noaxo AaéT MaKCMMaJbHYI0 TMOKOCTh (MOMKHO 3aIlyCKaTh JIIOOblE HEO0OXOIUMBbIE
CEepBHUCHl U TMPOTPaMMHBIE CTEKH), OAHAKO TpeOyeT 3HAUMUTENbHBIX YCHIUN IO
NOJZIEP’)KKE M PECypcoB Jaxke B IMepuoibl mpoctos. Serverless ke paauKalibHO
YOPOUIAET KU3Hb Pa3paOOTUMKOB: UM HE HY)KHO YIPaBIISITh CEPBEPAMH, U PECYPCHI
dakTUUECKN apeHAYIOTCS TOJIBKO Ha BpeMsi BhIMOTHEHHS kona [2]. [Ipu nepemeHHbIX
WIM  HENpEeACKa3yeMbIX Harpy3kax »d3TO TI03BOJIIeT M30ekarb 3arpaT Ha
HEUCIOJIb3yEMYIO0 MOIIHOCTb. B TO ke Bpems 3a yAoOCTBO OILIaThl IO 3aIpocy
MPUXOANTCS IUJIATUTh MOBBIILIEHHOW CTOMMOCTBIO BBIYMCIUTEIBHON CEKYHIBI: €CTh
OLICHKM, YTO DSKBUBAJEHTHBIM O0bEM pecypcoB B (PYHKIMH MOXET CTOUTH
3HAQUUTENIbHO JOpoXke (BIUIOTH 110 Topsiaka 30-KpaTHOrO MPEBBIICHUS) IO
CPaBHEHMIO C apEHIOBAaHHOM BUPTYaJbHOW MAIIMHON IPU HENPEPHIBHOW 3arpys3ke
[7]. [loaTOMY /711 TOCTOSIHHBIX, (POHOBBIX 3a7a4 TPAJAULIMOHHBIN BBIIEJIEHHBIN cepBep
(mmm VM B mozenu laaS) 3auacTyro OKa3bIBa€TCs SKOHOMUYECKH BBITOJHEE, TOI/Ia
Kak serverless-mMoziesib BEIMTPBIBAECT MPH SMU30INYECKUX BCIIECKAX U HEMOCTOSHHOM

Tpaduke.

Ecnu cpaBuuBate ¢ PaaS, To OeccepBepHblii moaxoj oOecreuuBaeT Oosee
rubKoe MacimTaOupoBaHWE W pachpenerneHue pecypcoB. [lmardopma kak yciyra
OOBIYHO TMPEAOCTABIISIET 3apaHee HACTPOCHHOE OKpY>KEHUE HJisi MPUIIOKEHUS
(HarmpuMep, KOHTEMHEp C BeO-CEpBEPOM) M MOXKET MOAJIEPKHBATh aBTOMATUYECKOE
MacmTabupoBaHuEe, HO, KaK NpPaBWIO, HE MacIITabupyeTcs A0 HYIS U HMEET
3aMETHBIE 3aJEpPKKH IIPU 3allyCKE HOBBIX JK3eMIULIpoB mnpuiiokeHus [1]. Kpome
TOro, PaaS-cepBrchbl 4acToO MMOIpa3yMeBAOT TOCTOSTHHOE PE3EPBUPOBAHUE HEKOTOPBIX
pecypcoB (axke mpu HU3KOM Harpyske), Torja kak npu FaaS-apxutektype pecypcsl
BBIJICJISIFOTCSL CTPOTO MO/ COOBITUE, UCKIIIOYAs JUIUTENbHBIE ITpocToun 0e3 nena [2]. C
Jpyroil CTOPOHBI, MPUIOKEHUS Ha PaaS OOBIYHO MOTYT COXpaHSTh COCTOSHUE B
naMsTH MEXY 3alpOoCaMH U BBIMOIHATH (OHOBBIE 3a/1auu, Torna kak FaaS-dyHkuuu

MOJTHOCTRIO cTareless m mo0oe cocTossHMe TpeOyeT BHENTHETO XPAaHMIUINA, YTO
9



YCIOXKHSIET apXUTEKTYpy. TakKe Mepexoj] OT MOHOJUTHOTO TPHIOKEHUS (WU JaXKe
OT KPYMHO3EPHUCTON MHUKPOCEPBUCHOM apXHUTEKTYphl) K Habopy (pyHKumii Tpedyer
Oonee TIIATETLHON JICKOMIIO3WIIMK JIOTUKM W YIPABJICHHUS OOJNBIIAM YHUCIOM

KOMIIOHCHTOB.

Takum 00pazom, GeccepBepHasi apXUTEKTypa MPEOCTABIISIET BLICIIYIO CTEIICHb
abcTpakuuy BBIYUCIUTEIBHBIX pecypcoB. Ilo cpaBHenuto ¢ [aaS oHa cymiecTBeHHO
CHWKAeT aJMUHUCTpaTHBHBIE ycwius (He TpeOyercs ymnpasiatb VM) wu
ABTOMATUYECKH MacIiTabupyercs Toj Harpy3Ky, a mo cpaBHeHHI0 ¢ PaaS — Goiee
3¢ (EKTUBHO MCIONB3YET PeCcypehl, u30eras oIIaduBacMbIX MTPOCTOeB. BMecTe ¢ Tem
ATH MPEUMYIIECTBA JOCTHTAIOTCS IIEHOW OTKa3a OT TOJIHOTO KOHTPOJIS HaJ CPeaon
BBITOJIHEHHUS, TTOSBICHUS JOMOJHUTENbHBIX 3a7epxkek (cold start) u orpannueHuii mo
BPEMEHH U 00BEMY pECypCcOB, MIOATOMY BBIOOp B MOJB3Y serverless-Momenu JomKeH
OCHOBBIBAaTbCSI HA aHAJINW3€ KOHKPETHBIX TPEOOBAHWMN NPUIIOKEHHS M XapakTepa

Harpy3KHu.

3aKJIrOUeHnEe

beccepBepuble TexHONOrMM (YHKUMNA KaK CEPBUCOB 3aMETHO HW3MEHUIIU
HoAX0J K pa3paboTke M pa3BEPTHIBAHUIO OONMAYHBIX MPUIOKEHUH. OHU JTOMOJTHSIOT
TpaauloHHble Mozenu laaS/PaaS, mo3Bossisi ObICTPO cO3/laBaTh MaclITaOHpyembie
CUCTEeMbl C MHHHUMAJbHBIMU OTEPAIMOHHBIMH W3Iepkkamu. Ha mpakTuke
ONTHMAaJbHasl ApPXUTEKTYpa 4acTO BKJIIOYAET COUETAHUE PAa3HBIX MOJIEJICH: HalpuMep,
NOCTOsSIHHAsE 0a3a JIaHHBIX MOXKET pa3MEeIaThCs Ha BBIACICHHOW HHPPACTPYKType
(DBaaS wunm IaaS), a moruka oOpaboTku coObITHif — peanu3oBana dyepe3 FaaS. [lpu
IrPaMOTHOM TPUMEHEHHUHU serverless-apxurekTypa o0ecredynBaeT BHICOKYIO TMOKOCTD
U YCTOMYMBOCThH K Harpy3kam, OJIHAKO BbIOMpATh NAHHBII MMOAXOA CIEAYET C YUYETOM
€ro TEXHUYECKUX OrpaHWYeHHH (BpeMsi XOJIOHOTO CcTapTa, crareless-xapakrep
byHkuuii u ap.) u cnenudukd npuioxkeHus. Poct uucna cepBucoB (QyHKIUN Yy

MHUPOBBIX U POCCUHUCKHX OOJAYHBIX MPOBANIEPOB B MOCIEIHNE TOABI MOATBEPXKIACT
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BOCTPEOOBAHHOCTh serverless-moaxona [Uisi pelIeHHs LIMPOKOro Kpyra 3ajad

COBPEMEHHOTO MPOTrpaMMUPOBAHHUS B OOJIAKE.
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