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[lpoayKkToBble HanpasaeHUAa CKana’'p

peweHnAa ANA BbICOKOHArpyxKeHHbIX KOPNopaTUBHbLIX U TOCYAAPCTBEHHbLIX CUCTEM

IdnHammnyeckas — YnpasneHune
-O
MHPPACTPYKTYpa ~ AaHHbIMU ggi

MaluMHbI AMHAMUYECKON MHPPACTPYKTYPbI MalmHbl 6a3 AaHHbIx Ckana”p MB/.M

» Ha ocHoBe pelleHnl Postgres Pro ana 3ameHbl
Ckana’p MM P &
Oracle Exadata B BbICOKOHArpy*KeHHbIX CUCTEMAX
Ha ocHoBe peleHnit BASIS ans co3gaHma gMHaMMYEeCcKoM c obecneyeHmem BbICOKOM AOCTYMHOCTU
KOHBepFEHTHoﬁ n FVII‘IepKOHBepFEHTHoﬁ VlHd)paCprKTypbl M COXPAHHOCTU KPUTUYECKMN BaXKHbIX AaHHbIX

cepBepHoM BUpTYyanusaumum LOL,
W BUPTYaNbHbIX Pabounx MecT nonb3oBaTenen
MawwuHbl 6onblwinx gaHHbIX CKana’p Mb/A.8
Ha ocHoBe peweHnii ARENADATA n PICODATA
A9 CO34aHUA UHPPACTPYKTYPbI XPaHEHUS,
npeobpasoBaHuUA, aHAANTUYECKOM, CTaTUCTUUYECKO 06paboTKu
[OaHHbIX, a TaKXKe pacnpeseneHHbIX BblYUCAEHUN

NHdpacTpykTypa NN o 2

°T° MawmnHbl XxpaHeHUa gaHHbIX Ckana’*p MX/,
Ha OCHOBE TEXHONOTMUN 0OBEKTHOIO XpaHeHusa S3
MawunHa MCKYCCTBEHHOIO MHTEN/1EKTA ONA reopacnpeneneHHblX KatacTpodoyCcToOMYMBbIX CUCTEM C

Ckana’ MWUAANAPAAMMN OBBEKTOB Pa3IMYHOrO TUNa
P 1 obecneyeHns BbICTPOro AOCTYNa K HUM

Ha OCHOBE OMTUMU3UPOBAHHOIO NPOrPaMMHO-

annapaTHOro cTeka AnA MaKCMMabHOM

NpPOn3BOAUTENILHOCTU NpU paboTe c mogenamu UN

pelieHna Ha ocHoBe NaaTGpopmMbl S3 U POCCUNCKOTO
MO AN KOMNAEKCHbIX 3a[a4 Pe3epBHOro
KOMMPOBaHMA U BOCCTAHOB/IEHMA KPYMHbIX MaCCMBOB
[aHHbIX CO BCTPOEHHOM Mepapxmei XpaHeHns

N obecneyeHnem BbICOKOW AOCTYNMHOCTU KOMUIA

B Koonepaunun c TEXHOJIOTMYECKUMUN inaepammn pOCCMVICKOI’O PblHKa B KaXXA0M N3 CETMEHTOB
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CneunannsnpoBaHHble

peweHnA

MawwHa ynpaBaeHMsa TEXHONOTMYECKUMM
npoueccamm Ckana’p MCI.TI

BbICOKOHaZeXHaA MHPPaCTPyKTypa ANA

pa3anyHbix ACY Tl npomMbIWAEHHbIX

npeanpuATUIA C BbICOKMMUM TpeboBaHUAM

K OTKa30yCTOMYNBOCTU U MHGOPMALMOHHOM He3onacHoCTH.
CooTBeTcTByeT TpebOBaAHUAM

30KWMW, B TOM Yncne Kputepumam K gosepeHHbiMm MAK

MalmrHa cneunanm3mpoBaHHbiX 6aHKOBCKUX
cuctem Ckana’*p MCI1.6C

Ha nnatpopme MawuH CKkana’rp anAa 3agay
knacca ABC 1 NpoLEeCcCUHIOBbIX PeLleHni

C NOAAEPKKOM BbICOKOM TPaH3aKLLMOHHOM

N aHA/IMTUYECKOWN Harpy3Ku, CerMeHTUPOBAHMA
6a3 gaHHbIX 1 obecnevyeHna NbB
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O TexHONOrMM BaNaHCUPOBKU HArpPy3KM

baslaHCMPOBKA HArpy3KkM nan BblpaBHUBaAHMeE Harpy3kK (aurn. load balancing) — metoa, pacnpeseneHuns 3agaHunii mexay
HECKO/IbKMMM CETEBbIMM YCTPOMCTBAMM (Hanpumep, cepBepamm) € Leabio ONTMMU3aLMN UCNONb30BaHUA PECYPCOB, COKpaLLeHuUs
BpemMeHn obcayKmnBaHMA 3aNpoCcoB, TOPU30OHTAZIbHOIO MaclTabnpoBaHMs Knactepa

(AMHammnyeckoe nobasneHne/yaaneHune yCTponicTB), a TakXKe obecrneyeHns O0TKa30yCTOMUYMBOCTHU (pe3epBMpoBaHUS).

Mpoueaypa 6anaHCUPOBKM OCYLLLECTBAAETCA NPU MOMOLLM Le/I0r0 KOMMJ/IeKCa aAfOpUTMOB U METO4,0B.

= DNS 6anaHcmpoBKa (Cetesoit yposeHb) — Obecneumsaet
6aN1aHCMPOBKY Harpy3kM M 0TKa30YCTOMUYMBOCTb B HECKOJIbKUX LLeHTPaxX
06paboTKM AaHHDbIX.

= |4 6banaHcmpoBKa (TpaHCNoOpTHbIN ypoBeHb) — PacnpeaeneHue
TpaduKa naet Ha ocHoBe MHbopmaunm ns npotokonos TCP nan UDP.
[aHHbIN MeToA NONYASPEH B CETEBbLIX CEPBUCAX, FAE BaXKHO Yy4YNTbIBATb
NOPTbl U NPOTOKO/Ibl, HO He TpebyeTcA aHaNM3MPOBaATb COA4EPKMMOE
TpaduKa.

= L7 Bbanancmposka (MpuknagHo yposeHb) — Pacnpeaenexue naet
Ha 6a3e coaep*knumoro npunoxkexHua (HTTP/HTTPS). UaeaneH
ANA CNOXKHbIX BEO-NPUNOKEHUN, MUKPOCEPBUCHbIX apXUTEKTYp, API-
LUHO30B, rAe HYXKHO YY4MTbIBATb KOHTEKCT 3aMpoca
N NPUHUMATb pPeLleHnA Ha OCHoBe coaeprkumoro HTTP-3anpocos.

KnueHTtbi
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Kakne 6biBatoT 6anaHCMPOBLLUKU HArpy3Kkm?

- AnnapaTHblie 6a1aHCUPOBLLUKMK
3T0 crneumanm3MpoBaHHble YCTPOMCTBA, KOTOPbIE MCMONb3YIOTCA B LLIEHTPax 06paboTKM AaHHbIX ANA YNpaBAeHUs CETEBbIM TPAPUKOM.

OHM NpeaocCcTaBNAOT BbICOKYHO NPON3BOANTENIbHOCTb, 6€30MaCHOCTb U MaCLITabnpyemocTb.
Mpumepsl: F5 Networks, Citrix ADC (paHee NetScaler), A10 Networks.

» [MporpammHbie 6anaHCUPOBLLUKMK
3TO NPOrpamMMHble peLleHns, KOTopble paboTatoT Ha CTaHAAPTHbIX CepBepax 3aKasyuKa.

OHU rnubkne n yacto bonee AOCTYMNHblE MO CPaBHEHUIO C alNapaTHbIMU 6aI'IaHCMpOBLLI,MKaMM.
MNpumepsbl Open Source pewennii: HA Proxy, Nginx, Traefik, Apache HTTP Server

BaﬂaHCMpOBUJ,l/IKM — KJ/I04EBOW KOMMOHEHT CoOBpPEMEHHDbIX

pacnpe,u,enéHHblx CUCTEM, KOTOprVI nomoraet nm pa6OTaTb @@ l '—“‘E

3QPEKTUBHO AaXKe BO BpeMSA NUKOBbIX HAarpy3oK. @ = el M

BanaHcMpOBLLWKM NpUMeEHAIoTCA ANA: .
NHTepHet C%E L

= MosbiweHnA HageXHOCTU CUCTEeMbI (

=  YMeHblUeHnA BpemMeHn oTBeTa Ha 3anpoc \ ) Jata-uewtp

= OnTMMKM3aLUM MCNONb30BAHUA PECYypPCcoB /%‘ | banaHcnpoBsLIMK

= [pepoTBpalLeHMA NneperpyskM Kakoro-nmbo ogHoOro pecypca E %

" MobunbHble Bpaysep Monb3osatenu
= MaKcmmmsaumm nponyckHOM cnocobHoCTH NPUNOXeHMs
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Moaynb 6anaHcnMpoBKKM Harpy3km Ckana’p

Mopaynb banaHcmpoBkm Harpyskmn Ckana”p (IMAK) npeactasnaeT cobom annapaTHbIM OTKA30yCTOMYMBDBIN KNacTep
6anaHCMPOBKK Harpysku ¢ ncnonbzosaHmem OEM komnoHeHToB N0 Angie ADC

OCHOBHbIEe BO3MOXHOCTMU:

= ®YHKUMOHANbHOCTb IOKanbHOM (LTM)
n rnobanpHoi (GTM Ha ocHoBe DNS) 6anaHcnpoBKK

= BanaHcupoBKa Harpy3ku Ha yposHax L3/L4/L7 mogenu OSI ; i‘%'i» Soer ' A oy aue s % 0
[v) v‘.”"“‘f ) | " P | 1 4 LX) { X " ) ,i\' I -
= [logaep»Ka NPOTOKON0B AMHAMMNYECKOMN MapLupyTusaumm BGP, i ’:‘j"\ oo CKGAQ p o A Il
OSPF I N X T R >!'\ (o R ml"il”“}' "-'|A| | ;'/fl':‘ll e ee s 0
5 . _ . . '—‘_ — ‘ =1 o
= J1Byxy3nosow Knactep Active-Active / Active-Passive ! ) : = ml = & 0
= Cuctema ynpasaeHUsa U MOHUTOPUHra p C : SRORIRN ]
‘ e et e / UBENOOIOBUE ? re S 0
= YnpasneHue yepes API, CLI, GUI . : .=
HononHUTeNbHbIE NPEMMYLLECTBA: Mpon3BoANTENbHOCTb B 3aBUCUMOCTU OT JIULLEH3UU U
« EamHan TexHUuYeckas noageprka ot seHgopa Ckana’*p koHburypaumum ao 20 réut/c unm go 50 Mut/c Ha y3en

KnacTtepa B coctaBe Moayns
= Bo3MoXKHOCTb AO0PabOTKM PYyHKLMOHANA

no TpE6OBaHVIF|M 3aKa34u1Ka
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Ckana’”*p Moaynb 6anaHCUPOBKU HATPY3KM
PYHKUMOHANBbHOCTb

= DNS-banaHcMpoOBKa — pacnpenenatoTca 3anpockl, BO3BpaLLas pasHble IP-agpeca 04HOro JOMEHHOIO UMEHU ANS PasHbIX
KNEHTOB. PelleHnsa npMHUMaloTCA Ha OCHoBe reorpaduyeckoro pacrnosioKeHus Nosib3oBaTenen, 3arpy*KeHHOCTU CepBEpPOB, NOUTUK
MapLIpyTU3aLmm

= banaHcUMpoBKa HaArpyskn Ha ypoeHe L4 — npuHMmaloTca peleHma Ha OCHoBe anropmutma 6anaHCMpPoBKM U MHPOpPMaALMK O
TCP/UDP-ceccunax, Bkato4van |[P-aapeca, nopTbl NCTOYHUKA U Ha3HAYeHUS

= banaHcuMpoBKa Harpysku Ha yposHe L/ — aHanus cogepxumoe HTTP/HTTPS 3anpocos (Hanpumep, URL, 3aro/ioBKu, KyKH,
MEeTO/bl 3anpoca) U NPUHATUE PeLLeHUA O MapLLUPYTU3aLLMM Ha OCHOBE 3TUX AAHHbIX

= YaepraHue KNNEeHTCKUX CeCCUMM — BO3MOMHOCTb onpeaesieHnsa BCex 3anpocoB OT OAHOI0 KANEHTa, U Hanpas/ieHue UX Ha OA4MH
63KeHn,

= ObpaboTka n ycrkopeHne TLS — banaHCUPOBLLMK MOMKET TEPMUHMPOBaTb Ha cebe WwndpPoBaHHbIE COEANHEHUSA, CHUMAA TaKUM
06pa3om HarpysKy c cepBepos

= [lpoBepKa AOCTYNHOCTU CEPBEPOB — UCNONb3YHTCA TMOKMe MexaHM3Mbl MPOBEPKM AOCTYMHOCTU CEPBEPOB
= Posiepas mogenb A0oCTyrna — Habop NONAHOMOYMIM, NPUBA3AHHbBIX K AO/IKHOCTAM MAK pabounm 3aga4am

= YnpaB/eHne U MOHUTOPUHI — yepes API/GUI/CLI
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Ckana’”*p Moaynb 6anaHCUPOBKU HATPY3KM
MopaeprKmBaembie pexxmmbl 6anaHCUPOBKMK

= Round Robin — 3anpocbl pacnpeaenaoTca no cepsepam nocaea0BaTesibHO (MCNoib3yeTca no yMoaYaHuio)
= banaHcmpoBKa Ha ocHOBe Beca (weight) — 3anpockl pacnpeaenarTca No cepBepam C y4eTOM BECA KaXKA0ro cepeepa

= banaHcmpoBKa ip-hash — cepsep Bbibrpaetca c nomoLbio x3w-GyHKLMUM Ha OCHOBE |IP-aapeca KIneHTa,
yTo obecneumsaert «sticky session». FapaHTUpPYeT, YTO 3aNPOChl OT OAHOrO KAKEeHTa byayT nonagaTb Ha OAUH CepBep,
€C/IN 3TOT cepBep AOCTYNeH

= |east conn — HOBbINM 3aMpPOC HaMNpPaB/iAETCA Ha CepBep C MMHUMA/bHbIM KOJIMYECTBOM aKTUBHbIX COeAMHEHUI
(HanmeHee 3arpy*KeHHblM)

= |east bandwidth — 6anaHcmMpoBKa Ha ocHOBe HanmeHbLLero NnoTpebIeHNA NOMOCh! NPONycKaHMA. MepruoanYeckn BblumcafeTcs
cpeAHee 1cnosib3oBaHWe NoOChl NPONYCKAaHMA ANA KaXA0ro ancTpumM-cepsepa, UCnonb3ya Gopmyay CKONb3ALLEro cpeaHero Ana
crnaxkusaHua konebaHuit co BpemeHem

= least packets — 6anaHcMpoBKa Ha OCHOBE HaMMEHbLLEro YMCAa NakeToB B eAMHULY BPeMEeH!

= least time — banaHCMpPOBKa Ha OCHOBE HaMMEHbLIEro BpeMeHn oTBeTa. BepoaTHOCTb nepeaayum coegmHeHnsa akTMBHOMY CepBepy
0bpaTHO NponopuMoHaibHa CpeaHeMY BPEMEHW ero oTBeTa

= feedback — mexannsm 6anaHcnpoBKM HarpysKku no obpaTHOM CBA3M (MO NPON3BOILHOMY NapameTpy U3 oTBeTa
Ha OCHOBHOW MM NPOBEPOYHbIN 3anpoc)
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Ckana’”*p Moaynb 6anaHCUPOBKU HATPY3KM
[lopaepXmBaemble NPOBEPKM AOCTYNHOCTU CepBepoB

BanaHcupoBwKnK Ckana’p NCNoAb3yeT NACCUBHbIE U AKTUBHbIE MPOBEPKU COCTOAHNA BIKEH0B.
Ecnn 63keHa HauMHaeT oTBeYaTb C OLWNMOKaMM, TO OH BPEMEHHO UCK/IHOYAEeTCA
13 Nyna AOCTYMNHbIX 63KeHA0B.

= [laccuBHble NPoOBEPKU AOCTYNHOCTUN onpeaenaroT COCToAHne 63K€H,£II Y3/10B Ha OCHOBE M0J/1b30BaTE/IbCKUX OTBETOB. MNo3sonaer
MIHOBEHHO NMPUHUMATb peLEHNE.

= AKTUBHble NepnoanYeckne NPoBEPKM YCTAaHABIMBAIOT AOCTYNHOCTb 63KEeHA, Y3108, B TOM YMCAE CO C/IOMKHOM TIOTMKON.
Y3en npoxoauT NpoBEepPKY, ECIM 3aNpPOC K HEMY YCMELIHO BbINOAHAETCA C Y4€TOM BCEX 3aaHHbIX MapaMeTpoB.

= MexaHun3mbl onpeaeneHna AoCTynHocTn cepeepa: tcp-check, http-check, icmp-check.

= Slow start no3BonseT nocteneHHo BBOAUTb B CTPOM BOCCTAHOB/IEHHbIV 63KeHA y3e. Tem cambiM «HEMPOTrPETbINY
6aKeHAa y3en He byaeT HemeaNeHHO UCMbITbIBaTb KPUTUUECKYHO HarpysKy.
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PacnpeaeneHune Harpysku

OCHOBHble MeToAbl BaNaHCUPOBKM MOXHO MCMNONb30BaTb Kak
MO OTAE/IbHOCTM, TaK M B Pa3/INYHbIX COYETaHUAX:

= Round Robin — 3anpocbl pacnpeaenatoTca nocneaoBaTenbHO
no Kaxaomy 6akeHay

= Weighted Round Robin — aHanorm4Ho, c y4éTtom BecoB 63KeHa0B

= Least Connections — HOBbII 3aNpoc oTNpaBaseTca Ha 6aKeHA
C HAUMEHbLLIMM KOJINYECTBOM aKTUBHbIX COeAUHEHNI

= Weighted Least Connections — aHaNOrMM4YHO, HO YYNUTbIBAETCA
Bec 63KeHa0B

BecoBble K03pPULMEHTbI NO3BONAIOT 3a4aTb 400 (BEC) 3aMpOCoB.,
06pabaTbiBaeMbIX KaxKabiM CEPBEPOM NMPUIONKEHWUN.

Bec moxeT 3aaa BaTbCFl/OI'Ipe,D,EI'IFITbCFI KaK CTaTUYECKHN, TaK
N ANHaMUNYEeCKHN MO 3a4aHHbIM KpUtepumam, C y‘-IéTOM, Harnpumep:

= [pon3BoaUTENBHOCTHU
= TeKkyLien yTuamnsaumm
= BpemeHu OTK/IMKa

U Mo HaCTpaMBaEMOﬁ NnoJib30BaTEJ/IEM JIOTUKE

f
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20% —oo
Bbakenp 1
192.168.56.61
/ E E 30% —
\_ BakeHp 2
Ckana”p banaHcmpoBLKMK 192.168.56.62
192.168.56.60 50% —
Bakenp 3

192.168.56.63

myappl {
server 192.168.56.61 weight=20;
server 192.168.56.62 weight=30;
server 192.168.56.63 weight=50;
listen 80;
server name localhost;

location / {

proxy pass
}

http://myappl;

10
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OTKa30yCTOMYMBOCTb M MPOBEPKU

,ﬂ,OCTyI'IHOCTb 63K€Hﬂ,OB MOXeET KOHTPOJ/ZINPOBATLCA
B EaﬂaHCMpOBLLI,MKe ANHAMUNYECKU PA3HbIMU METOOdaMMN,
OoTAE/IbHO UJIN B PA3HbIX COYETAHUAX, HANPUMEP:

Ha yposHe ceTtun: ICMP Ping — npoBepKa AOCTYNMHOCTM Yyepes
ctaHgapTHbI ICMP Echo Request

Ha ypoBHe TpaHcnopTta: TCP Health Check (TCP Ping) — npoBepka
AOCTYNHOCTU NOPTa NPUNOXKEHUA

Ha ypoBHe ceccum n/unm npunoxenua: HTTP(S) Health Check —
nNpoBepKa Yepes 3anpoc cneunanbHoro URL, M 0XKnaaHne KOppPeKTHOro
Koaa oTeeTa

KactommsnposaHHasa NpoBepKa no No/Ib30BaTENbCKOWN NOTNKe —
C MOMOLLbBK PA3/IUYHbBIX CKPUMNTOB

[accuBHbLIM MOHUTOPUHT — 63 aKTUBHOro onpoca, banaHcMpoBLMK
onpeaenser 4OCTyNHOCTb 63KeHaa

no HabAoAeHMAM Hag ycnelwHbIMM/HeycnewHbIMY peanbHbIMM
coeguMHeHUAMM

KoHeuHoe peweHne Mmoxxet 6bITb NMPUHATO KaK MO OTAE/IbHbIM KPUTEPUAM
OUeHKH pa6OTOCI'IOC06HOCTM, TaK U MO COBOKYIMHOCTHU

CKAAQ"P | e,

Health Check

& i @ Bakera 1

Ckana”p banaHcmpoBLKMK
| Health Check

\ 4

\ 4

bakenpg 2

myappl {
server 192.168.56.61 max fails=2

fail timeout=10s;
server 192.168.56.62 max fails=2

fail timeout=10s;
server 192.168.56.63 max fails=2

fail timeout=10s;

}

listen 80;
server_ name localhost;

location / {
proxy pass http://myappl
}

11
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KoHBepTaumna NpoTOKON0B

BanaHCMpPOBLLMK MOKET B paje cueHapues npeobpa3oBbiBaTb
MPOTOKO/bI C PPOHTEHA, NPEACTaBIeHNA cepBMca Ha 6aKeH,
cepBepbl.

Hanpumep, bBanaHCMPOBLLMK HAarpy3KM MOXKeT TepMMUHUPOBATb Ha
cebe HTTP/HTTPS (SSL) Tpaduk

B Pa3/INYHbIX Bapuaumax U ncnonb3osatb HTTP be3 wndbposaHms
NPU KOMMYHUKaUMAX ¢ HakeHaAamMu.

Take Bo3MO»KHa 6banaHcupoBKa TpaduKa c stateful-

n stateless-ceccnamu, no npotokonam TCP/UDP

Ha ypoBHe L4 6e3 pacKpbiTMs, C NPUMEHEHNEM TEX Ke NPaBUa U
METOAUK, Kak U ana 6anaHcmposka HTTP.

Hanpumep, MOXXHO NnpumeHATb banaHCcMpoBLUUK
ANA pacnpeaeneHma Harpysku Ha RDP/VDI depmbil,
SSL VPN wnto3bl.

% % RDP, SSL VPN etc :%E

HTTPS, HTTP/3,
HTTP/2 etc

CKAAQ™p | mm.,

A\ 4

Ckana’p banaHcnpoBLIMK

RDP, SSL VPN etc

bakeHA

[
»

Ckana’*p banaHcnpoBLMK
| RDP, SSL VPN etc

bakenp 1

»
»

bakenp 2

12
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Ckana’”*p Moaynb 6anaHCUPOBKU HATPY3KM
[lepCUCTEHTHOCTb CECCUM U pacnpedeneHne

BanaHCUMpPOBLLMK MOXKET pacnpeaenatb Harpysky ¢ y4éTom
NEePCUCTEHTHOCTU KIMEHTCKUX CECCUIMN — YTOObI TpadUK

OT 04HOro NONb30BaTe/NIA TEPMUHNPOBAJICA HAa OAHOM D3KeHAae Ao BakeHa A
TeX Nnop, NOKa OH AOCTYMeH. [%3
. Ckana’p banaHcupoBLmMK
3TO AOCTMUraeTcAa 3a CYET NPUMEHEHMUA X3LLIMPOBAHNSA
NONb30BaATE/IbCKUX NAEHTUPUKATOPOB (B NpocTerem caydyae — &
no IP) B AMHaMn4ecKom pexknme. Bakena B
Kpome 3TOro, TMNoBble cueHapumn 6anaHCMpPOBKH myappl |
P , ueHap Y ip _hash;

npeanonaratoT NnepeHanpasaeHne onpeaenéHHON 4oNu server 192.168.56.61;

o o server 192.168.56.62;
KNMEHTCKOro TpadmKa Ha BblAeNEHHbIN OTAe/bHbIN 63KeHA (Mnun }
rpynny), Hanpumep, ANA NOCTENEHHOro pesrn3a HOBOM BEPCUM server {
NPUIOXKEHUA UIN CEPBUCA Ha OFPAaHUYEHHYIO ayaUTOPUIO. listen 80;

server name localhost;

location / {
proxy pass http://myappl;
}

13
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Kana”p Moaynb 6anaHCUPOBKM HaArpysKu

MOHUTOPUHT 1 rpaduyeckme NnaHenn napameTpos paboThbl
EIEE ﬁ‘ > NaHenb moHWTOpuHra > local-lb

N MeperiTh K UHTEPAKTUBHOMY
# KoHdurypaums Fad
MOHUTOPUHIY
3anpochbl

200,000

127.0.0.1:80
150,000

100,000

HTTP-otBETHI 1XX/2XX/3XX HTTP-oTtBETHI 4XX/5XX
200,000

150,000

100,000

18:32 18:52 18:32 18:52




CKaAQ™p | wm
Ckana”p Moaynb 6anaHCUPOBKU HATPY3KK
Ne Mapametp HA Proxy | Nginx Ckana’p F5 Ne Mapametp HA Proxy | Nginx Ckana’p F5
1 Mepuoanyeckan NpoBepka AOCTYNHOCTU 06C/NYKUBAIOLLUX v v v 1 BanaHcMpoBKa HarpysKku Ha OCHOBE KpaTyalLero oTeeTa v v
(63keHAa) cepBepoB (least time)
HecKo/ibKo anroputmoB onpeseneHuns AoCTynHOCTU N L L LB TV (G
2 P [Pt ety v v v 12 NPOU3BO/IBHOM METPUKM, UCXOAA U3 3HAYEHUIA 3aNpOCoB v v
cepBepa: tcp-check, http-check (O —_
3 BanaHcuposka HTTP / HTTPS / TCP-3anpocos mexay v v v v 13 MocTeneHHas nogaya TpadrKa Ha NPOKCMpPYeMbIN cepeep v v
KUBBIMU» CEpBEpPaMM (slow start)
4 Moanepxka TLS v v v v 14 (n)gggslj::nm:c;:/‘w;(\lasupstream cepBsepos v v v v
B0o3MOXXHOCTb 3aKpenieHns onpeaeneHHbIX KIUEHTOB 3a KodmrypaLyta uepes API npoKCHpyeMbIX cepBepos Ges
5 KOHKPETHbIMM 06CNYKMBAOLWMMU cepBepamm v v v v 15 ypat, P P Py peep v v
(stick-tables) nepesanycka npuaoKeHus
6 Pennukauus sticky-ceccuii mexay Hogamu 2026 v 16 BanaHcMpOoBKa Mo MPousBoOIbHOMY NapameTpy v v v
HA-knactepa 13 OTBETa Ha OCHOBHOM MM MPOBEPOYHbIN 3aNpoc
7 Moanepka HTTP/2 v v v v 17 MNoppeprkka 6anaHcMpoBKM GSLB ¢ y4eToM aKTUBHBbIX v v v
NPOBEPOK UpSstream cepBepOB Y KaXX[oro 6anaHcMpoBLLMKa
3 Nognepska HTTP/3 7 7 v v 18 Moanep»Ka avHamuueckon dunbtpaumm Tpaduka Yepes 2026 v
mexaHu3m BGP Flowspec
BanaHcMpoBKa Ha OCHOBE HaMMeHbLUEero notTpebaeHus Rt it bosahpiicoedhiie niilHalaase
9 p . o v v 19 | TexHonorum SSL preread (6anaHcuposka FOCT TLS 6e3 v v
nosocbl nponyckaHus (least bandwidth)
TEPMUHUPOBaHMA TLS)
10 BanaHcMpoBKa Ha OCHOBE HAMMEHbLUEro YMC/a NAKeToB B 7 v 20 Wnrerpatwma c Docker API v v v
eavHuuy Bpemenu (least packets)
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CKaAQ™p | &
Ckana”p Moaynb 6anaHCUPOBKU HATPY3KK .
Ne ETEI =) HA Proxy | Nginx Ckana’p F5 Ne MapameTp HA Proxy | Nginx Ckana’p F5
MopAepsKa ynpas/ieHna aHoHCamu NPOTOKO/10B GSLB Ha ocHoBe xawwa IP agpeca HasHauYeHWA/MCTOYHMKA, v
21 AVHaMUYeCKOW MapLIpyTU3aLMM Ha OCHOBeE cTaTyca v 4 34 X3LU NOpTa/MCTOUHMKA 2026
63KkeHa0B 1 rpynn 6akeHaos (RHI)
22 Moafep»ka NPOTOKO/I0B ANHAMNYECKON v v 35 GSLB Ha OCHOBE HaMMEHBbLLErO YMCNA COEANHEHMI 2026 4
1 CTaTUYECKOM MapLLpyTMU3aLLMK
Berpoetan noaaepika ACME ana nepesbinycka 36 GSLB Ha ocHoBe KpaT4alillero oTseta 2026 v
23 cepTnduKaTos 6e3 Ncnonb30BaHUA CTOPOHHUX YTUAUT v 4
(Takux Kak certbot)
37 GSLB Ha ocHoBe RTT (round-trip time) 2026 4
24 NMoppep:xka FOCT TLS Ha ocHose KpunTtollpo 4
38 BO3MOXHOCTb ayTeHTUOUKALMM aAMUHUCTPATOPA 2026 v
25 AP| pna uHTerpaumm ¢ Prometheus ana cbopa meTpuk B v v no TACACS/RADIUS/LDAP
peasbHOM BpemeHu
HacTpansaemas naponbHas NONUTUKA SIOKANbHbIX
i 7 7 v v
2 BusyanbHblit MHTepdENCc ynpaBaeHUa KoHduUrypauven u v v 39 Honb30BaTENE]
MOHWUTOPUHIA
27 Ponesasa moaenb A0OCTyNa K PasHbIM KOHPUTYPaLMOHHbBIM v v 40 AyTeHTUOUKALMA KAMEHTOB Yepes 6asaHCMPOBLLMK v v
06bEeKTaM ¥ 30HaM MOHWUTOPUHTA Harpysku
Hanunune TexHu4ecko noadepKKM Npon3BoauTeENEM Ha v
28 TeppuTOpHM Poccun 41 MNoazepskka SNMPv3 1 SNMP Trap 4 4
B0O3MOXXHOCTb MPUOPUTU3ALMKN JOPONKHOMN KapTbl 7
29 C BEH0POM 42 [etanbHoe normposaHue v v
30 MpucytcTaue B peectpe oTeuectseHHoro MO v 43 BO3MOXHOCTb GOPMUPOBAHUA OTYETOB 2026 4
Moppeprkka pasBEPTbIBAHMA PELLEHUA B PEXKMUME BbICOKOM
31 : . v v v
poctynHocTyu (High Availability deployment cluster) 44 OTKaT HacTpoeK Ha npeaplayliee COCTOAHNE 2026
Moasep:kKa pa3BEPTbIBAHUA PELUEHWUA B PEXKMME BbICOKOW N
32 | npoussogutensHoctu (High Performance deployment 2026 v 45 | PesepBHOe KOMMPOBaHME N BOCCTaHOBAEHNE NONHON v v
cluster) KOHOUrypaLmu annapaTHoro 6anaHcMpoBLUMKa
Hannuune noacuctembl NnoanTUK 06paboTkM Tpaduka
v 4 v
33 Moaaeprkka annapaTHoro yckopeHus obpaboTku Tpaduka 2026 46 (iRules/AppQOE)

* F5 iRule = gupekTtnebl Angie ADC
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CKaAaQ™p

[MAK Ckana’p — pyHOAQAMEHT
NNA NOCTPOEHMA NOBEPEHHOM

MHPPACTPYKTYPbI

E-mail: info@skala-r.ru



http://www.skala-r.ru/
mailto:info@skala-r.ru

	Раздел по умолчанию
	Слайд 1

	Маркетинговый блок
	Слайд 2
	Слайд 3

	Слайды о продукте
	Слайд 4
	Слайд 5
	Слайд 6
	Слайд 7
	Слайд 8
	Слайд 9
	Слайд 10
	Слайд 11
	Слайд 12
	Слайд 13
	Слайд 14
	Слайд 15
	Слайд 16
	Слайд 17


