OTy4eT 0 Harpy3o4HOM TecTupoBaHum ALl 2.5.1

® BpepgeHue
® CnuncoK TEPMUHOB M COKPaLLEHWIA
® HasHauyeHue
® MeToavka TeCTMPOBaHUS
® Llenu v 3agaym TeCTMPOBaHUs
® Llenu
® 3apaun
TpeboBaHWsA K NPOV3BOANTENBHOCTH
Mpodunb Harpysku
TecToBblE faHHblE
Mpodunb Harpy304HOro TECTUPOBaHUS
Mpocbunb TecTnpoBaHust cTabunbHOCTU
Mpodunb cTpecc TecTupoBaHms
MokasaTenu NpousBoANTENBLHOCTU
® [lokasaTenu Npou3BOAMTENBHOCTU CepBepa NPUINOXKEHNS:
® [lokasaTenu npousBoaMTENbHOCTU cepBepa B[
®  MeTpuKy yTUNM3aumm annapaTHbIX PecypcoB CEpBEPOB NPUNoXeHuin u B:
®  VIHCTPYMEHTbl 3MYNUPOBaHUS Harpy3Kku
® KoHdurypaumsi TECTOBOro cTeHaa
® OnucaHune KoHMUrypaumum TeCTOBOro cTeHaa
® KoHdurypaums cepepoB MpUIOXeHNs
® XapaKTepuCTuKu cepBepa NpUIIoKEHNs
® KoHdurypauus cepeepa CYB[]
® Xapaktepuctuku cepsepa b
® KoHdurypaumsi cepeepa NATS Streaming
® Xapaktepuctuku cepsepa NATS Streaming
®  KoHdurypaums MHpPacTpyKTypHbIX KOMMOHEHTOB
® XapaKkTepucTuku cepBepa MHPACTPYKTYPHbLIX KOMMOHEHTOB
® KoHdurypaums 6anaHcypoBLmKa
® XapakTepucTuka cepepa banaHcMpoBLLMKa
® KoHdurypauusi cepeepa, reHepypYHOLLIEro HarpysKky
® XapakTepucTuka cepBepa, reHepupyIoLLLEro Harpysky

® PesynbTaTbl

® OnpepeneHne MakcUMarnbHON U NMMKOBOW NMPOU3BOANTENILHOCTY
O6Las cTaTuUcTMKa Mo 3anpocam 1 Bpemsi oTBeTa
KonunuyecTtBo 0TBETOB B CEKyHAY C pa3fenieHMeM no crartycy
MeTpukn yTunusaumm annapaTHbIX pecypcoB cepBepa NpuUnoxeHnn
MokasaTtenu nponssoauTensHocTn cepeepa CYB[
MeTpukn yTrnusauum annapaTtHbix pecypcoB cepepa CYB[
MeTtpukn cepepa NATS Streaming
® TectupoBaHue paboTbl cuctembl npy otcyTcTBum CDN

® OO6uas cTaTMCTMKa NO 3anpocam 1 Bpems oTBeTa
KonunyecTtBo OTBETOB B CEKYHAY C pa3fiefieHMeM no craTtycy
MeTpukn yTunusaumm annapaTHbIX PecypcoB cepBepa NpUnoxeHuin
[MokasaTtenu nponseoauTensHocTn cepeepa CYB[
MeTpukn yTrnu3auum annapaTtHbix pecypcoB cepepa CYB[]
® TectupoBaHve MacTabupyemocTu

® Ba3soBasi KoHdUrypauus

® BepTukanbHoe mMacluTabupoBaHue

® [opu3oHTanbHoe macluTabupoBaHve

® CpaBHeHuWe nokasaTtenen NpousBoAUTENbHOCTM
O6Lwas cTaTUCTVKa Mo 3anpocam v Bpemsi oTeeTa
KonunuyecTtBo 0TBETOB B CEKyHAY C pa3feneHneM no crartycy
MeTpukn yTunu3saumm annapaTHbIX pecypcoB cepBepa NpUnoxeHnn
Mokasatenu nponssoauTensHocTn cepsepa CYB[]

® MeTpuKy yTMnM3aumm annapaTHblx pecypco cepepa CYB[

® TecTupoBaHue CTabunbHOCTU CUCTEMBI

® Harpyska 100% gnutensHocTb 12 yacos
O6Las ctaTucTMKa Mo 3anpocam U Bpemsi oTBeTa
KonunuyecTtBo 0TBETOB B CEKyHAY C pa3fefnieHneM no crartycy
MeTpukn yTunu3aumm annapaTHbIX PecypcoB cepBepa NpuUnoxeHui
[MokasaTtenu nponssoauTensHocTn cepeepa CYB[
MeTpukn yTrnu3auum annapaTtHbix pecypcoB cepepa CYB[



® Mertpuku cepsepa NATS Streaming
® CpaBHeHwue ¢ penusom 2.5.0

® Basa gaHHbIX:

® CepBepbl NPUNOXKEHWIA:
O6Las ctaTMcTuKa No 3anpocam 1 Bpemsi oTBeTa
KonuyecTBo 0TBETOB B CEKYHAY C pPa3feneHneM no craTtycy
MeTpukn yTunusaumm annapaTHbIX PecypcoB cepBepa NpUnoxeHui
MokasaTtenu nponssoauTensHocTn cepeepa CYB[

®  MeTpuky yTUNM3aumm annapaTHbix pecypcos cepepa CYB[

® TecTupoBaHWe MUHMMAIIbHON KOHUTrypaLmm

® SSD guck

® MakcumarnbHasi IPOM3BOAUTENBHOCTD

O6Lwas ctaTMcTUKa Mo 3anpocam 1 Bpems oTBeTa
KonnuecTBo OTBETOB B CEKYHAY C pa3feneHneM no craTtycy
MeTpuku yTunusaumm annapaTHbIX PecypcoB cepBepa NpUIIoKeHNI
MokasaTenu npounssoanTensHocTn cepeepa CYB[]

® MeTpuKn yTUNM3aumm annapaTHblx pecypco cepepa CYB[
® Harpyska nHTeHcuBHOCTb 100%, AnuTenbHOCTLIO 1 Yac

® OO6uias cTaTUCTMKa NO 3anpocam 1 Bpemsi oTBeTa
KonnuecTBo 0TBETOB B CEKYHAY C pa3feneHneM no craTtycy
MeTpuku yTunusaumm annapaTHbIX pecypcoB cepBepa NpUIIoKeHNI
Mokasatenu nponssoanTensHocTn cepeepa CYB[]
MeTpukn yTunusaumm annapaTHbix pecypco cepepa CYB[

® HDD auck

® MakcumarnbHasi TPou3BoOAUTENBHOCTb
OO6Lwas ctaTMcTMKa No 3anpocam v Bpemsi oTBeTa
KonunyecTtBo 0TBETOB B CEKyHAY C pa3fefnieHnemM no crartycy
MeTpukn yTunusaumm annapaTHbIX PecypcoB cepBepa NpuUnoxeHui
[MokasaTtenu nponseoauTensHocTn cepeepa CYB[

® MeTpuky yTUnM3aumm annapaTHbix pecypcos cepepa CYB[
® Harpyska nHteHcuBHocTb 100%, AnuTensHoCcTbI0 1 Yac

® (OO6Lwas ctaTMcTMKa No 3anpocam v Bpemsi oTBeTa

® KornmyecTBO OTBETOB B CEKYHAY C pasgdesieHnem o cratycy
®  MeTpuKy yTUNM3aumm annapaTHbIX PecypcoB cepBepa NpUnoxeHnin
® [lokasaTenu npoussBoauTenbHocTH cepepa CYB[
® MeTpuky yTUnM3aumm annapaTHbix pecypco cepepa CYB[
® TecTupoBaHue JOCTYMHOCTH
[MokasaTenu BpemeHun oTknvka
BoikntodeHue n BkntoveHne 1-ro App cepsepa
[NokasaTenu Nnpon3BoauTENbLHOCTM CepBepa NPUNOXeHUN
OTKntovaemblii y3en
BbikntodeHne un BkntoveHne 3-x App cepBepoB
[MokasaTenu BpemeHu oTknvka
[MokasaTenu nponsBoAMTENbHOCTU CepBepa NPUNOXEHNN
OTkntovaemblii ysen
BoikntoueHve u BkntoveHue 1-oro Infra cepeepa
[MokasaTenu BpemeHun oTknuka
MokasaTenu NponsBoAMTENBHOCTU CepBepa NPUNOXEHNI
Mokasatenu nponssoguTensHocTn cepeepa Infra
®  OrTkoyaemsblii yaen
® Hosbilh master ysen
BbikntoueHue u BkntoyeHue 2-x Infra cepsepos
[MokasaTenu BpemeHun oTknuka
Moka3®&Tenn NponsBoAMTENBHOCTU CepBepa NPUNOXEHNI
BebikntoyeHue u BkntoveHne cepsepa NATS Streaming
[MokasaTenu BpemeHun oTknvka
[MokasaTenu Npon3BoAMTENBHOCTU CepBepa NPUNOXEHNI
Mokasatenu nponssoautensHoctn cepeepa NATS
®  OrTkoyaemsblii yaen
® Hosblin primary y3en
® BuikntoyeHne n BkntoveHue 2-x cepsepoB NATS Streaming
® [lokasaTtenu BpeMeHu OTKIIMKa
® [lokasaTenu Npon3BOAMTENBHOCTU CepBepa NPUNOXEHN
® CTpecc TecTupoBaHue
® BoccTaHOBEHME MOCe CTPeCCOBOW Harpy3ku 225%-100%
® [lokasaTenu Npon3BOAMTENBHOCTU CepBepa NPUNOXEHNI
® MeTpuku yTUnusaumm annapaTHbIX PpECYpCOB cepBepa NpUnoXeHui



® icrnonb3oBaHne AMCKOBOro NpoCTpaHcTBa

Bba3za gaHHbIx MB

Bbasa gaHHbIx Y

Basa gaHHbIx MM

MpocTpaHcTBO, Tpebyemoe Ans xpaHeHus kalwa koHTeHTa NGINX

® BbiBOoAbl
® BbIBOZ MO MCMOSb30BAHWUIO AUCKOBOIO NPOCTPaHCTBA

BBeneHue

Cnmcok TepMUNHOB " COKpaLLI,eHI/IIZ

TepMuH, cokpalLleHue Onpepenexue
HT HarpysouHoe TecTnpoBaHue.
B, Basa gaHHbIX.
CPU Central processor unit - LleHTparnbHbI NpoLeccop.
Cyb[ Cucrema ynpasneHus 6asamm gaHHbIX.
RAM Random Access Memory - onepaTtnsHas namsaThb.
MM MakcumanbHas npon3BoaNTENBHOCTD.
CDN Content Delivery Network - ceTb JOCTaBKM KOHTEHTA.
RPS Requests per second - konn4ecTBO 3anpocoB B CEKyHAY.
XA Cuctema xpaHeHust faHHbIX.
cn CepBep NpUnoXeHUn.
HasHaueHne

[okymeHT npefcTaBnsieT cobon 0TYET O NPOBeAEHUM HAarpy304HOro TECTUPOBaHUS cUCTEMbI ABpopa LIeHTp 1 coaepXuT KpaTkyto MeToAuKy, pesynbTaThl
Harpy3o4HOro TECTMPOBaHUsI U BbIBOLbI O COOTBETCTBUM CUCTEMbI KPUTEPUSIM NPOU3BOAUTENBHOCTY.

ﬂOKyMeHT MOXET BObITb MCNONb30BaH C Lienblo O3HAaKOMIIEHUA C pedyrnbTaTaMn TECTUPOBaHWUA, onpeaeneHna KpUTUHYHOCTU NPOABIAOLLMXCA OTKITOHEHUIA
cucrtembl noa Harpy3K0|7|, MPUHATUA COOTBETCTBYHOLLMX MeP ANA UX npeaynpexaeHusa.

MeTtoguka TecTupoBaHus

Llenu 1 3agayn TectupoBaHus

Lenu
Llensamu Harpy3o4Horo TectupoBaHmus cucteMbl "ABpopa LieHTp" sBnsieTcs:

MpoBepka COOTBETCTBUSI CUCTEMbI LieNeBbIM TPe6oBaHMAM NPOU3BOAUTENBHOCTY.

Onpepenexne MakcuManbHOW NPOU3BOAUTENBHOCTU CUCTEMbI U BbISIBIIEHNE KOMMOHEHTOB, OrpaHUYMBaOLLNX €€ POCT.
OOBHapyxeHue CKpbITbIX AeeKTOB, MPOABMAIOLLMXCA TONbKO NPU Harpyske.

[NoaTBepxaeHne HageXHOCTU.

[MpoBepka peakumn NPUNOXEHUst Ha Harpy3ky, BbIXOASILLYIO 3a npedernbl NoAAepXMBaEMON.

3apauun

Cobpatb TpeboBaHWs K TECTUPYEMOI CUCTEME.

MpoaHanuanpoBaTth UHTETPALMOHHbBIE CBS3W, C LIeNbIo ONPEAENEHNsI CUCTEM W OmepaLyin, KOTopble HYyXXHO 3MynupoBaTh B npouecce HT.
CocTaBuTb NPodUIIb Harpy3skn U cLeHapuy UCNONb30BaHUS.

PaspaboTtaTb cpeacTBa Harpy304HOro TECTUPOBAHUS (CKPUMTbI, SMYNSTOPbI, reHepPaTopbl TECTOBbLIX AAHHbIX).

roDd =



5. TpoBecTn TeCTMPOBaHWNE N NONYYNUTb NoKasaTenu NPON3BOANTENBHOCTU CUCTEMBI ANst UX AanbHENLEero aHanmsa.

Tpe6OBaHI/IFI K Npon3BoaAUTESIbHOCTU

1. YcTtpouncTteo

a. MNoppepxka ogHoBpemeHHon paboTel 550K ycTpoiicTs.

b. emm

. Hakat obHoBneHuin nonutuk Ha 550K yCcTpoicTB, BpeMs BbIMOMHEHNS - 1 CyTKM.

. MonyyeHne cocTosHUs C yCTPOICTBa M NPOBEPKA COOTBETCTBUA NONMUTUKE - 1 pa3 B Yac.
iii. MonyyeHwe 3anucelt n3 xypHana cobbiTuii 6esonacHocT yCcTponcTBa - 1 pa3 B yac.

. AktuBaumsa 550K ycTpoicTB B TedeHne 1 mecsiua.

c. appstore

i. BO3MOXHOCTb yCTaHaBnNUBaTh NPUINOXEHNS Ha 2 TbiC. YCTPOWCTB 3a 60 cekyHa. AoMUHUCTpaTop ByaeT HazHavaTb NONUTUKK,

KOTOpPbIE BKIOYAKOT - 7 MPUNIOXKEHWUIA, B K&XXAOM M3 KOTOPLIX 5 3aBucMMocTen, pasmep dannos 20MB.
Moppepxka paboTbl cuctembl co 100 co3gaHHbIMU NPUMOXEHNSMMN.

2. KoHconb AgmMuHmcTpaTopa emm
a. MaccoBas aktuBaumsi 100K ycTpoiicTB 3a ogHy onepauuto, BpeMs BbINOMHEHUS - 8 YacoB.

SQ@ w0 a0 T

. MimnopTt 550K ycTpoicTs 3a ogHy onepauuio, BpeMs BbINOMHEHUS - 1 CyTKW.

. NoppepxrBaemoe KONMYECTBO Cco3AaHHbIX nonutuk - 1000.
MopoepxuBaeMoe KonmM4ecTBO NOSIUTUK, HAa3HAYEHHbIX Ha ycTponcTeo - 1000.
MNoppepxuBaeMoe KoNM4eCcTBO rpynn nonb3oBaTtenen n yctponcts - 3 000 000 rpynn ycTtpoicts + 1 000 000 rpynn nonb3oBaTenew.
. MNMoppepxvuBaemoe KONM4ECTBO YCTpoWcTB/nonb3oBaTenen B rpynne - 550K yctpoiicts + 1 000 000 nonb3oBaTenein.
. MakcumanbHoe BpeMs KOMOUMHUMPOBAHWSA NONUTUKM AN Ha3HaYeHUs Ha YCTPOWCTBO A0 Nokasa aKkpaHa KOMOUHMPOBaHUS - 1 MUHYTa.

. MakcumarnbHoe BpeMsi OT MPUMEHEHUS PE3YNbTAaTOB KOMOUHMPOBAHUS NOSIUTMK 4O MOMEHTA CO34aHus onepauui Ans BCeX CBS3aHHbIX

YCTPOWCTB - 60 MUHYT.
3. B3anmMopgeincTBue ¢ KOHCOMbIO agMUHUCTpaTopa
a. Moppepxka paboTbl 20 nonb3oBaTenen

CpepnHee konm4yecTBo 0AHOBPeMeHHO paboTarLwux nornb3osaTtenei - 3
[MrKoBOE koNMYecTBO OAHOBPEMEHHO paboTatowmx nonb3osartenen - 20
Konuyectso nonb3oBarenen, 04HOBPEMEHHO BbIMOMHSAIOLLMX Onepauumn Ha OOHON 1 TON xe cTpaHuue - 15%

iv. CpeZHee BpeMsi HAXOXAEHWS Nonb3oBaTerns Ha cTpaHuue - 1,5 MUHYTbI
v. Lenesoe Bpemsi oTobpaxeHns TUNMYHON cTpaHuubl - 95% < 3¢, Tpebyemoe < 10c, failed <1%
vi. Llenesoe Bpems BbINONHeHMsi 3anpocoB Ha cepep - 95% < 15c, Tpebyemoe 30c, failed <1%

4. KoHcornb paspaboTtuunka appstore
a. MNoppepxka paboTbl 5 nonb3oBartenen

CpepHee KonNn4yecTBo OAHOBPEMEHHO paboTatoLmx nonb3osatenen - 5
MrKkoBOe KONMYEeCTBO OAHOBPEMEHHO paboTatoLmx nons3osartenen - 5
KonuyectBo nonb3oBarenen, 04HOBPEMEHHO BbIMOMHSAIOLMX Onepauumn Ha OgHON 1 TON xe cTpaHuue - 70%

iv. CpefHee Bpemsi HaxXOXAeHWs NONb30BaTENS Ha CTpaHuLE ANst OCYLLECTBNEHUst OAHOrO 3anpoca - 15s
v. LleneBoe Bpemsi oToBpaxeHWs TUNMYHOM cTpaHuubl - 95% < 3c, Tpebyemoe < 10c, failed <1%
vi. LleneBoe BpeMs BbINOnHeHUsi 3anpocoB Ha cepBep - 95% < 15c¢, Tpebyemoe 30c, failed <1%

5. CepBep 0GHOBMEHNs

a. O6HoBneHne OC Ha 550000 ycTponCTB - B Te4eHUe Hedenu, pa3mep obHoBneHus - 1Gb
6. NHdpacTpykTypa

a. CPU, Harpy3ka He gomkHa npeBbiwaTb 75%

b. RAM, yTunusauus He fomxkHa npesblwaTtb 75%

c. 10-75%

d. Network - 10Gbit, cpeaHee 3HaveHve He npesbiwaeT 75%

e. MakcumarnbHoe Konu4ecTBo napannenbHbiX KoHHekToB - 1000
7. CtabunbHocTb

a. Cucrema aBTOMaTMyeCcku Bo3BpallaeTcs B paboyee cocTosiHue nosne reboot-a/BbiknoYeHns NuTaHns - B TedeHne 10 muH 6e3
He0B6X0AMMOCTH BbINMOMHEHUS PYYHbIX OnepaLmii

b. Cuctema Bo3pallaeTcs B paboyee CoCTOsiHME NOCTe NPEBbILLEHNS MaKCUMarbHOW Harpy3ku - B TedeHne 10 MUHYT Nocre CHUXKEHUs
Harpy3sku 6e3 Heo6XxoaMMOCTU BbINOMHEHUS! PYYHbIX onepauui

Mpochunb Harpysku

BBuAy Toro, 4TO OCHOBHYIO Harpy3ky Ha CEpPBEPHYI0 YacTb NNaTgopMbl yNpaBeHUs co3aaeTcs MOGUITbHBEIMU YCTPOMCTBaMM, Harpy304HOE TECTUPOBaHUS
NPOBOAMUTCS TOMBKO AJ1S MHTEPENCcoB B3aMMOAENCTBUSI C MOBUIbHBIMU YCTpOMCTBaMu. Peakumnsi cCUCTEMbI Ha Harpy3ky, cCo3aaBaemyto
aiMUHMCTpaTOpaMu CUCTEMbI, B pamMkax AaHHOro TECTUPOBaHUSA He NpoBepsieTcsl. Tak xe 3a paMmkamu JaHHOro OTYeTa OCTanocb TeCTUpOBaHne
NPOU3BOANUTENBHOCTM KITMEHTCKON YaCTW CUCTEMBI, BLIMOSHSIOLLENCS B Gpay3epe Unm Ha MOGUNbHOM YCTPOCTBE.

Ha ocHose TpeboBaHuii kK cucteme coctasneHa Tabnuua MHTEHCUBHOCTU 3anpocos nNpun 100% Harpy3sku:
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WHTeHenBHocTL  KommeHTapuin

191rps

191rps

191rps

191rps

191rps

10rps

10rps

10rps

10rps

10rps

10rps

234 rps, Nukn
ONUTEnNbHOCTb
10 1 yac.

234 rps, nNukn
ANUTENBHOCTbL
0 1 yac.

234 rps, Nukn
ONUTEnNbHOCTb
10 1 4ac.

1167 rps,
n1Kn
ANUTENbHOCTD
0 1 yac.

1167 rps,
n1Kn
ANUTENbHOCTL
0 1 yac.

B nonutuke HacTpavBaeTcs NpaBuUno Kak 4acto ycTpoicTso oTnpasnseT SDJD cobbiTusa Ha cepsep. B
cpegHeM npegnonaraem, 4To ycTponctea 6yayT npuceinate SDJD oamH pas B Yac. Ha HepaBHOMEPHOCTb
pacnpeneneHus 3aknageisaetcs 25%. Tpebyembin pert (550000/3600) * 1.25 ~ 191rps, XapakTep Harpysku
NOCTOSIHHBIA, MOHOTOHHBIN.

B nonutuke HacTpamBaeTcs NPaBMIIo Kak YacTo YCTPOWCTBY OTNPaBNATb COCTOSIHUE Ha CepBep AN NPOBEPKU
compliance. B cpegHem npegnonaraem, 4To ycTpoicTea 6yayT npuceinath state kaxabin yac. Ha
HepaBHOMEPHOCTb pacnpeaeneHus 3aknagbisaetcs 25%. Tpebyembinn pent (550000/3600) * 1.25 ~ 191rps,
XapakTtep Harpysku NoCTOSIHHBIN, MOHOTOHHBIW.

Mo ymonyaHrwio, ycTpoicTBa pa3 B 4ac HauMHaloT NpyUXoauTh 3a criedytolleii onepauuen n nocnegosartesnsHo
BbIGMpaloT Bce odepeab. Cuutaem, 4to 3anpockl oT 550,000 yCTpoincTB paBHOMEPHO pacnpeaeneHsl B
TeyeHune yaca. Hanuuune onepauwii B ouepeam - xapakTepucTvika HenmocTosHHasA, HOBble onepauun
cosgatoTcs nepuoamyeckn. Ha HepaBHOMepHOCTL pacnpeaeneHus 3aknaasisaetcs 25%.

Monyyaem Tpebyembin penT - (550000/3600)*1.25 ~ 191rps - xapakTep Harpy3ku Nnepuoanyeckuit.

Ha kaxayto onepauuto npuxoaut 1 otBeT RECEIVED

Ha kaxayto onepauuio npuxoaut 1 otBeT SUCCEEDED.

Heobxoaumo aktusmposatb 100,000 ycTpoicTB B Te4eHne 8 yacoB. Ha HepaBHOMEPHOCTb pacnpeaeneHus
3aknagpiBaetcsa 100%.

Tpebyembiii peit: 100,000 / 8 yacos / 3600 ¢ *2 = 10 rps

MonyyeHne TokeHa. IHTEHCMBHOCTb 3KBMBANEHTHA KONIMYECTBY aKTUBaLMIA.

MonyyeHne nHdopmaLumm 06 AOCTYNHbIX SHAMOMHTaX cepBepa asTopuaauun. 3anpalumnsaeTcs yCTponcTsamm
B MOMEHT MOMyYeHNs TOKeHa. IHTEHCMBHOCTb 3KBMBANEHTHA KONMWYECTBY aKTUBaLMiA.

AyTeHTVI(bVIKaLlMFI yCTpOﬁCTBa. MHTEHCMBHOCTL 3KBMBaNEHTHa Konn4yecTBy aKkTMBauun.

CwmeHa napons. MHTEHCMBHOCTb 3KBUBaNeHTHa KonnyecTey aKkTuBauun.

MonyyeHne kopa ayTeHTUdMKaLMN. VIHTEHCUBHOCTD 3KBMBANEHTHA KONMYECTBY aKkTUBaLWN.

Mpepnonaraetcs, 4To NonuTUKa ¢ TpeboBaHMeM yCTaHOBKW NpunoxeHust 6ygeT B Buae onepaumu
[f[ocTaBneHa Ha Bce YCTpPOMCTBa B TedeHune 8 yacos. B nonutvke 7 npunoxeHunit. CKopocTb OTNpaBku MyLu
yBeOMMEHNI - 2k coobLueHni 3a 60 cekyHA.

2000/60*7 ~ 234 rps

B kaxaoM nNpunoxeHun coaepxutca 5 aaBucMmocTen.

2000/60*7*5 ~ 1167 rps

[MepecyéT MHTEHCUBHOCTEN NOMYyYEeHNs KOHTEHTA B criyyae c Bkito4YeHHbIM CDN:



3anpoc WHTeHcuBHOCTE = KOMMeHTapuii
Get application release build content 7 rps 7 npunoxeHuit ckaumsatoTcs ¢ Cl, octanbHble 3anpockl 6yaet obenyxmsats CDN.
Cuutaem, YTo B NEPBYIO CEKYHAY NPUAYT BCE 7 3anpOCOB U3 Pa3HbIX MPUIOXKEHNI.

Get application release dependency content = 35 rps B kaxaoMm npunoxeHun cogepxutcs 5 saBnucumocten => 57 = 35 rps.

TecToBbIE JaHHbIE

[ns amMynsiuMm TeCTOBOW Harpy3knu eanMHOpa3oBo Obino 3aBeaeHo v aktusupoaHo 550,000 yctporicTs. 3anonHeHne ABpopa MapkeTa BbINOMHEHO B
COOTBETCTBUM TPEBGOBaAHMSAMU - 7 NPUNOXKEHWI (41 penus), B KaXA0M U3 KOTOpbIX 5 3aBUCUMOCTEN, pa3mep rpm nakeTta kak ans éunaa, Tak u ans
3aBucumMocTun coctasnsetT 20MB. Ecnv AnutensHoCTb TecTa Obina AonbLue, Yem Bpems nepebopa nosiHoro Cnmucka akTMBMPOBaHHbBIX YCTPOWMCTB, TO
yCTpOMCTBa 13 cnucka Bblibupanuck noBTopHo. Onepaunu ans o6paboTku akTMBMPOBAHHLIMU YCTPOMNCTBaMW FOTOBUIICH NePeL KaXabiM TECTOM 3aHOBO.
[na npodunelt Harpy304HOro U CTPECC TECTUPOBAHWS KONMUYECTBO NOArOTOBIIEHHbBIX ONeEpaLuii COOTBETCTBOBANO KONUYECTBY Npearonaraembix
3anpocoB. [Ins npoguns TeCTMPOBaHUs CTabuIbHOCTU OnepaLm FOTOBUIIMCH TOSbKO Ha MepBbIi Yac, UMUTUPYsi CUTYaLumo, kKorga yCTpoMcTBa NoMHOCTLI0
nony4unu n o6pabotanu Bce onepauumn 1 ocTaBLLEECs BpEMS NOMyyany OTCYTCTBME CriefyloLLeii onepauum B o4epeam Ha BbinosHeHue. CkaunsaHue
NPUNOXEHU NPOUCXOAUNO Ha NPOTSKEHNM BCEro TeCcTa He3aBUCMMO OT npoduns.

Mpodunnb Harpy304HOro TECTUPOBaHUS

[MNo3BonsieT oLueHUTb NoBeAeHe CUCTEMbI npu BOSpaCTaK)LLleVI WHTEHCUBHOCTU Harpysku, a Takke onpeaenmtb MaKcMMarsbHbI YpPOBEHb Harpysku,
KOTOPYIO MOXET BblAepXaTb CUCTEMA.

B naHHoM npodune ncnonb3yeTcsa cTyneHyatas Harpyska MHTEHCUBHOCTBIO 25%, 50%, 75%, 100%, 125%, 150%, 175%, 200%, 225%, 250%, 275%,
300%. Kaxxgast cTyneHb AnNUTENbHOCTBIO MO 5 MUHYT.

Mpodunb No3BonsaeT, CTyneHyaTo yBenM4mBas Konm4ecTBo 3anpocoB, NOAOWTY A0 BEPXHEN rpaHuULibl MPOM3BOAUTENBHOCTH CUCTEMBI. Ha Kaxaom Luare
hMKCUPOBaNMCh NoKa3aTeny NPOU3BOAUTENILHOCTU U METPUKM YTUNM3ALMK CUCTEMHBIX PECYPCOB, YTO AAaeT BO3MOXHOCTb ONpeaeniuThb Kakvue annapatHbie
pecypcbl TpebyoTCs B 3aBUCUMOCTM OT KONUYECTBA NOAKIOYEHHBIX YCTPOWCTB, U rpaHuLbl NPMEMNEMON NMPOU3BOAUTENBHOCTU MPY AOCTUXKEHUN
npeaenbHbIX BO3MOXHOCTEN MacluTabupoBaHUsi CUCTEMbI.

Mpodhunb TecTMpoBaHMs cTabunbHOCTH

[aHHbIN Npodhunb Mcrnonb3oBancs Anst NPoBepku paboToCnoCOGHOCTU CUCTEMBI Ha ANUTENBHOM MHTEPBArie BPEMEHW, a Tak e ANsi TECTUPOBaHUs
0TKa30yCTONYMBOCTM 1 BOCCTAHOBIEHMS nocne c6os. CTabunbHOCTb paboThl CUCTEMbI NPOBEPSNach B LENEeBOW KOHUrypaumum ¢ MHTeHcMBHOCTb0 100%
- 550,000 ycTpOMCTB, U B MUHUMATbHOW KOHUrypaumm ¢ MHTEHCUBHOCTL 2% - 10,000 ycTpoicTs.

B xoae TectnpoBaHus cTabunbHOCTUM OCHOBHOWN akLEHT AenaeTcst Ha:

NOATBEPXAEHWNE OTCYTCTBUS yTEYEK MAaMSATU
NoATBepPXAEHNE OTCYTCTBUE Nepe3anyckoB UM NOABUCAHUI CEPBUCOB NMPUIOXKEHUS UMM UHAPACTPYKTYPHBIX KOMMOHEHTOB, CEPBEPOB
BbIsIBNEHWE MioBbIX OWNBOK, CBS3AHHbIE C HAKOMNEHNEM AaHHbIX

OTCYTCTBMWE OTKIIOYEeHWIA unu cboes B paboTe ceTeBOro o60pyaoBaHus

onpefeneHust CpefHero NpupocTa AaHHbIX 1 yTUIU3aumy pecypcoB 1x XpaHeHus

B xope TecTupoBaHuA OTKaC!OyCTOl;I‘-WIBOCTM 1 BOCCTAHOBINEHUA onpeaenanock noseaeHne CUCTeMbl B Criyvae c60s1 0QHOrO NN HECKOMNbBbKMX cepBepoB. Bo
BpemMa TeECTUPOBaHUNA NMPOBEPASTIUCE crneaywuine dakTopsbl:

® kak bygeT ocyuwectBnaTbcs obpaboTka oTkasa
® Bpemsi, 3a KOTOpPOE CUCTEMa BOCCTAHOBUTCS nocre c6ost

Mpodunb cTpecc TecTUpoBaHUA
[lnsi oueHKM NoBeAEHNs1 CUCTEMbI 3a NpeaenamMu NOPOroBbIX 3HAYEHUI Harpy3ku MCMOMNb30Barics creayoLwmii npodusb:
® CryneHyaTbll NPOodUb NHTEHCUBHOCTLIO 225%, 100%, AnuTenbHOCTL Wwara 30 MUHYT.
Bapavamm npoduns SBNANOCL NoAaTh Harpy3Ky, NPEBbILLAOLLYI BO3MOXHOCTY CUCTEMbI, U 3aTEM BEPHYTLCS K NPUEMIIEMOI MPOM3BOAUTENBHOCTY.
OCHOBHOE BHVMMaHWe Npu TECTUPOBaHUM C AaHHLIM NPOUIIEM YAENAnoch NOATBEPXKAEHUIO BO3MOXXHOCTU BOCCTAHOBIIEHUSI CUCTEMbI NOCIIE CHUXKEHUS

Harpysku o NpuemMnemMoin MHTEHCUBHOCTU U onpeaeneHne BpeMeHN BOCCTaHOBMNEHWS.

MokaszaTtenu n pon3BoONTEITIbHOCTA



OCHOBHbIMW NokasaTensMy NPon3BOAUTENBHOCTU B XOA4Ee TECTUPOBAHMWS ABMAMNUCH:

[NokasaTenu Nnpon3BOAUTENTIBHOCTU CepBepa NPUIOXeHUA:

KonunyecTBo BbINOMHsIEMbIX ONepauuin B cekyHay - Req/s

Bpems BbinonHeHusi onepauunii - 501, 75-i, 95-n n 99-i nepceHTUNM, MakcuMmanbHoe BpemMsi (max), cpegHee Bpemsi (mean) u ctaHgapTHoe
OTKMOHeHue (std dev)

KonunuyecTBo ycnewHo BbINOSHEHHbIX onepauuii - OK

Konuyectso onepauuii, BbINOMHEHHbIX C owmbkamu - KO

OTHoLLEeHMe KoNMYeCTBa OLLUMGOYHBIX OnepaLuin K KONIMYECTBY yCNeLUHbIX, BblpaeHHOoe B npoLueHTax - %KO

KonunyectBo akTMBHbIX YCTPONCTB

[MokasaTenu nponssoanTensHocTn cepsepa b

®  KONMUYECTBO OTKPbITbIX COEANHEHMIA
® KONMUYECTBO TPaH3aKLUN B CEKyHOY
® cTaTUCTUKa YTEHWs 1 3anncu

MeTpukm yTunmsaumm annapaTHbIX peCypcoB cepBepoB npunoxeHui n b:

RAM

CPU

Disk usage, |0 usage, Disk 10ps
Network traffic

Open Connections

NHCTpYMEHTBI SMYNMPOBaHWUSI Harpy3ku

[nsi npoBeAeHUst Harpy304HOro TECTUPOBaHWS BbiNK BbIOpaHbI criedyloLimMe cpeacTsa:

® MopaenvpoBaHWe B3aMMOAENCTBUS € cucteMoli no npotokony HTTP u c6op nokasaTtenei NnpousBoaUTENbHOCTU cepBepa
NPUNOXEHUI OCYLLIECTBIANMCH C MOMOLLbIO MHCTPYMeHTa Harpy3ouHoro TectuposaHnus Gatling (https://gatling.io/)

® C6op MeTpuK yTUNu3aummn annapaTHbIX PeCypCcoB, a Tak e nokasatenew nponssoautensHoctn cepsepa CYB[] ocyLiecTBnsnca ¢ NOMoLLbio
MHCTpymMeHTa MoHuTopuHra Prometheus (https:/prometheus.io/)

® OrtobpaxeHne ctatuctTukn B rpacdmnyeckom suae - Grafana (https://grafana.com/)

KoHdurypauus TectoBoro cteHga

OnucaHue KoHurypaummn TeCTOBOro CTeHaa
TecToBbIV CTeHA Obin noaroToBleH B 2-x KOH(*)VII’ypaLI,VIﬂX B 3aBUCUMOCTU OT 3aa4y TeCTUPOBaHUA:

®  KoHdurypaums ans uenesow Harpysku
® MwuHumanbHas KoHurypauums, rotoBast kK paboTte B NpoayKTuBe.

B ueneBow KoHurypaumm cteHaa ncnonb3oBanock 6 cepBepoB NPUIoXeHui, 2 cepepa 6a3bl AaHHbIX, 3 cepBepa AN WuHbl coobweHun NATS, 3
cepBepa Ansa MHMPaCTPYKTYPHbIX CEPBUCOB, Ha KOTOpbIX Gbinu pa3sepHyTel Consul, Redis, Sentinel.

B MyHUManbHoW KoHUrypaumm ncnonb3oBanuck Tonbko 3 cepBepa NpUoXeHUn, Ha KOTOpbIX OblM NOAHATLI BCE CEPBUCHI MPUIOXEHWI
nHpacTpykTypsl, 1 1 cepeep B[. XapakTepucTuku BUPTYyanbHbIX MaLWH B MUHUMAIIbHON KOHUrypaLmm Tak xe Gblnn 3HauMTENbHO YMEHbLLEHI.

Cuctema pa3BepTbiBanvCchb Ha BUPTYyarbHbIX MalLUMHaX, CO34aHHbIX Ha OCHOBE 3-X (OU3NYECKUiA CepBEPOB:
® HPE ProLiant XL170r Gen10 (2x Xeon5118 Gold, 256GB RAM, 2x1GE Network Card)
K cepsepam nogkntodeH CX[I no 16Gb/s Fiber Channel:

® ST1800MMO0129 1.8TB 10kHDD SAS12G (RAID1)
® Samsung PM1643 1.92TB SSD SAS12G (RAID1)

Mepepn Ha4anom Harpy3o4HOro TECTUPOBaHMWS NPOBEAEHO U3MepeHue npoussoauTerisHoct CXI ¢ nomolybo ytunuThl fio. Pesynbtathl npeacTaBneHs B
Tabnuue Huxe:

Volume bw min, bw avg, bw max, lat min, lat avg, lat max, iops min, iops avg, iops max,
riw, MiB/s riw, MiB/s riw, MiBfs riwms riw ms rlw ms riw riw riw


https://gatling.io/
https://prometheus.io/
https://grafana.com/

Samsung PM1643 1.92TB SSD SAS12G  34,39/34,42 64,16/64,17 ' 78,82/77,98 0,289/0,29 3,6/4,2 45,84 /58,4 4402 /4406 8213/8214 | 10090 / 9982

ST1800MMO0129 1.8TB 10kHDD SAS12G  0,015/0,015 | 0,46 /0,46 2,16/2,28 0.43/0.38  579.6/526.9 | 3070.7/2198.9 1/1 58.53/58.74 | 276 / 292

C nomoLubto cpeactea BupTyanusaumm VMware noaroToBneHbl crneayolme BUpTyarnbHble MalluHbI:

® 6 cepBepoOB NPUNOXeHUs

3 cepsepa CYB[

3 cepBepa UHPACTPYKTYPHbLIX KOMMOHEHTOB
3 cepBepa ans WwuHbl coobeHnii NATS

3 cepBepa 6anaHCUpOBKU Harpysku

12 cepBepoOB reHepaumun Harpy3ku

MponyckHasi cnocobHOCTL kKaHana cBsi3v Mexay yanamu cetvt - 10Gbit. Tak kak AaTta LeHTp, B KOTOPOM NPOBOAUNOCH TECTUPOBaHWe, obecneyvBaeT
Tonbko 1Gbit, To 10Gbit kaHan amynupoBancsa nyTem mapLupyTusaumm Tpaduka Ha BUpTyanbHble MalluHbl, pa3BepHyTble B Npeaenax ogHoro
husmnyeckoro cepeepa.

KoHdurypauusi cepepoB npunoxeHus
CepBepbl NPUINOXEHNI1 3KBUBANEHTHbI MEXAY COBOW, Ha Kax/J0M U3 HUX Pa3BepHYT NOHbIA Habop cepBucoB

nogcucTembl 6esonacHoctu (MB);

nogcuctema «MapkeT» (MM);

noacuctema Nnarcopma ynpasnenus (MY);

nogcuctema obHoBneHust onepaumoHHon cuctemsl (MOOC).

XapaKkTepucTrku cepBepa NpUroXeHus

SrneMeHT Llenesas koHdurypauus MuvHUManbHaa KoHpUrypaums
vCPU 6 2
RAM 8 3
HDD 50GB 50GB

KoHdurypaums cepsepa CYB[
[nsi cpeabl TeCTMPOBaHNA pa3BepHyThbl 2 cepBepa B[], Ha ogHOM pa3melleHbl AaHHble AaHHble B, Ha BTopoMm - AaHHble MY, MM, MOOC.
darinbl gaHHbix CYB[ v dhaiinel )xypHanos 6a3 agaHHbIx wal 6binu pasHeceHbl Ha OTAENbHbIE AUCKU.

[MpumeHeHb! cnefyoLmne HaCTPONKM Ans LieneBon KoHurypaumm:

max_connections = 1000
shared_buffers = 8GB
effective_cache_size = 16GB
nmai nt enance_wor k_nmem = 1GB
checkpoi nt _conpletion_target = 0.9
wal _buffers = 16MB

m n_wal _size = 2GB

max_wal _size = 4GB
max_wor ker _processes = 10
checkpoi nt _timeout = 5min
commi t _del ay = 100

commit _si blings = 1000

| og_checkpoi nts = on

log_l ock_waits = on

MuHumanbHas KoHdUrypaums:



max_connections = 100
shared_buffers = 1GB
effective_cache_size 500MB
mai nt enance_wor k_mem = 100MB
checkpoi nt _conpletion_target = 0.9
wal _buffers = 16MB

m n_wal _size = 1GB

max_wal _size = 2GB
max_wor ker _processes = 10
checkpoi nt _timeout = 5nin
comit _delay = 100
commit_siblings = 100

| og_checkpoi nts = on

log_l ock_waits = on

Xapaktepuctuku cepsepa b[j

SrnemeHT LleneBas koHpurypaumsa MuHuManbHas KoHdMrypaums

Kon-so 2 1
ne M +ny
vCPU 3 6 2
RAM 24 24 3GB
HDD 200GB SSD | 200GB SSD | 50 GB HDD

KoHdurypauumsi cepeepa NATS Streaming
Cepsep NATS Streaming pa3BepHyT B Bue knactepa 13 3-x HoA Ha OTAeNbHbIX CepBepax, BblAeNeHHbIX MO LNHY COOBLLEHWIA.

XapaktepucTtuku cepsepa NATS Streaming

SrnemMeHT Llenesas koHdurypaums

vCPU 2
RAM 6
HDD 15GB

KoHdurypaumsi UHppacTpyKTYpHbIX KOMMOHEHTOB

Consul, Sentinel passepHyTbl B BUge knactepa us 3-x Hog, Redis pa3BepHyT B Buae mactepa v ABYX pennuk, Ha cepBepax, BblAeneHHbIX Noj
MHPACTPYKTYPHbIE KOMMOHEHTbI.

Consul template, nginx ans 6anaHcUpPOBKK 3aNpPOCOB MEXCEPBUCHOTO B3aMMOAENCTBUSA Pa3BePHYThI Ha KaXOOM CepBepe MPUIOXEHNA.

XapakTepucTrku cepBepa MHPaCTPYKTYPHbLIX KOMIOHEHTOB

SrnemMeHT Llenesas koHdurypaums

vCPU 2
RAM 6GB
HDD 20GB

KoHdpurypauumsi 6anaHcupoBLLyKa

B kavecTBe 6anaHcupoBLLMKa UCNonb3oBancs cepeep nginx. Tpaduk 6anaHcupoBarncs ¢ ncnonb3oBaHWem anroputma round-robin Ha cepBepbl
npunoxexuin. Kaxxabiii cepsep npunoxeHuin gobasnsincst B upstream ¢ napameTtpamu max_fails=3 fail_timeout=60.

XapakTepuctuka cepeepa banaHcMpoBLyMKa



SrnemMeHT Llenesas koHdurypaums MuHUMarnbHasa KoHMUrypaums

vCPU 2 2
RAM 3GB 3GB
HDD 20GB 20GB

KoHdurypauumsi cepsepa, reHepupytoLLero Harpysky

[nsi reHepaummn Harpy3sku ncnosnb3oBanuck 4 cepeepa, Ha kaXxaom n3 koTopbix bbina yctaHosneHa JVM openjdk version "1.8.0_252". [ins onTumusauum
NPOU3BOANTENBHOCTM Ha CepBepax cAenaHbl CreaytoLye HacTPOVKM:

/etc/security/limits.conf

* soft nofile 65535
* har d nofile 65535

/etc/sysctl.conf

net.ipv4.tcp_max_syn_backl og 40000

net. core. sonmaxconn 40000

net. core.wnem def aul t 8388608
net.core.rnemdefaul t 8388608
net.ipv4.tcp_sack 1

net.ipv4.tcp_w ndow scaling 1
net.ipv4.tcp_fin_tineout 15
net.ipv4.tcp_keepalive_intvl 30
net.ipv4d.tcp_tw reuse 1
net.ipv4.tcp_noderate_rcvbuf 1
net.core.rnmem nax 134217728

net . core. wrem nmax 134217728
net.ipv4.tcp_nmem 134217728 134217728 134217728
net.ipvd.tcp_rnmem = 4096 277750 134217728
net.ipv4.tcp_wrem = 4096 277750 134217728
net. core. net dev_max_backl og 300000

# nore ports for testing
sudo sysctl -w net.ipv4.ip_|local _port_range="1025 65535"
# increase the maxi mum nunber of possible open file descriptors:

echo 300000 | sudo tee /proc/sys/fs/nr_open
echo 300000 | sudo tee /proc/sys/fs/file-nmax

XapakTepucTrka cepBepa, reHepupyoLLEero Harpy3aky

SrnemMeHT XapakTrepucTuka

vCPU 4
RAM 8
HDD 20GB

PeaynbTathl

B TecTe c LeneBoW Harpy3kon MHTEHCUBHOCTb CKauMBaHWUSA KOHTEHTa B3ATa € y4eToMm Hanunyus B cucteme CDN. Mepen Havyanom TecTMpoBaHus
npeaBapuTEnbHbIA NPOrpeB Kalla He npoeoauscs. Ero 3aanonHeHve Nnponcxoanno Bo BpeMsi Tecta U, B CBA3U C MarnbiM 06bEMOM KILLMPYEMOTO KOHTEHTA,
K cepeuHe 2-i CTyrneHn BeCb KOHTEHT Yyxe Bbin 3akawmnposaH. ObLee KONM4ecTBO CTyneHel B TecTe paBHO 8 (25% - 200%, kaxgas cTyneHb
ONUTENbHOCTBIO 5 MUHYT M BENUYKNHON B 25%).

Bpems kelumpoBaHus:

® [ns CTaTMYeCcKoro KOHTEeHTa - 20 MUHYT
® Ona AMHaMU4ecKoro KoHTeHTa - 30 cekyHa



MakcumanbHas npovsBoanTensHOCTL cuctemsl “ABpopa LieHTp” coctaBnsieT 150% OT ypoBHS NPOrHO3Mpyemon NMKOBOW Harpy3ku. Nocne Bbixoaa Ha
cneayoLyto CTyneHb cMCTeMa nNepectaeT CNpaBnsiTbCs C NoAaBaEMOii Harpy3kon, yBenuumBaeTcsl Bpemsi 06paboTku 3anpocos, B CBSI3W C
nepenonHeHvem "accept queue" (pasmep KOTOPOIN paBeH 3HAYEHMIO MO yMOMYaHuto B nginx ans ucnonsdyemon OC - 511) 3akpbiBalOTCH YK€ HANOMOBUHY

yCTaHOBMEHHbIE COEANHEHNS U OTKIOHATCS HOBble Ans nopTta 80, N0 KOTOPOMY OCYLLECTBMAOTCA BCE MeXCEPBUCHbIE BbI30Bbl. C yBenuyeHnem

BpeMeHun OGpaGOTKM NoCTynarwLwnx 3anpocoB HA4YNHAET PacTu N KONMM4eCcTBO OOHOBPEMEHHbIX BXOOALLNX COEAVHEHNI OT BHELLHNX 6aJ'IaHCVIp0BLL|I/IKOB, no
TOro MOMeEHTa, NoKa He AOCTUrHeT YCTaHOBJIEHHOIo Ha nginx nmmuTa.

Ha yposHe MM yTunusaums annapaTHbIX peCypcoB AOCTUraeT:

CPU:

Ha CI - 80%

BO MY + MM - 70%
BO NG - 74%
NATS - 52%

Infra - 15%

RAM:

Disk

Ha CIl - 28%

BO MY + MM - 12%
BO MNB - 15%
NATS - 16%

Infra - 36%

® Ch:

® read - 9iops

® write - 650 iops
® BANY +NM:

® read - 978 iops, 7.97 MB/s

® write - 3.611K iops, 29.39 MB/s

® BAMME:

® read - 1.73K iops, 16.9 MB/s

® write - 8.14K iops, 65.0 MB/s

® read - 1iops, 0.02 MB/s

® write - 56 iops, 20.86 MB/s

OnpegeneHve MakcumarnbHOM U NMUKOBOW NPOU3BOANTENBHOCTYU

BpeMﬂ npoBefeHunsa TeCTupoBaHUA:

® Havano: 2021-05-24 13:09:52

® OkoH4yaHue: 2021-05-24 14:09:52

Requests

Global Information
Send SDJD scenario
Send state scenario

Get application release build access
check

Get application release info

Get ication release d d
access check

Get application release build content

Get ication release
content
C device activation

Get .well-known

Get device login challenge
Post device login

Post device change password

Get device code

Total

6874693
518400
518400
635100

635100
3167412

13716
68256

28800

28800
21775
21263
20805
60936

OK

5375289
388774
388366
483696

479860

2412972

11278
56255

19050

21775
21263
20805
20312
60210

KO

1499404
129626
130034
151404

155240

754440

2438
12001

9750

7025
512
458
493
726

KO

22%
25%
25%
24%

24%

24%

18%

18%

34%

24%
2%
2%
2%

1%

Reg/s

2749.877
207.36
207.36

254.04

254.04

1266.965

5.486

27.302

11.52

11.52
8.71

8.505
8.322

24.374

Min

50th

35
68
68

25

86
73

25
23
54
83
27

75th

2136
6766
6822
4892

7017

4882

189
175

10000

7044
44
87
132
51

95th

18177
19790
19888
18632

21172

18646

20112
21230

53424

21770
9057
8506
5544
632

9¢th

36323
37743
37908
36254

38503
36209

71896
71882

105465

39478
25352
27054
26552
17733

Max

100240
100002
100002
100002

100012

100050

100010
100240

211962

100000
72497
98292
73922
98852

Mean

3617
4056
4065
3831

4136

3831

4090
4101

9145

4203
1126
1181
1074
599

Std

8178
8543
8559
8243

8723

8238

12047
12026

20603

8827
4934
5204
4959
3696



Post device tokens

Post complete enroliment
Get Next scenario

Get next device operation
Post acknowledge received

Post acknowledge succeed

19941 19779 162 1%
19779 19050 729 4%

518400 364284 154116 30%

518400 391273 127127 25%
311875 294735 17140 5%
294735 284886 9849 3%

O6wwasa craTucTuka no 3anpocam 1 Bpemsi OTBeTa

7.976

7.912

207.36

207.36
124.75

117.894

Number of Requests

t = 800 ms

125
115

150

46
39
59

failed: 22% requests

I
800 ms

I I
=t<1200 t> 1200 ms failed
ms

156
158

8900

7019
61
4

437
4897

28266

20541
10386
3683

K)

Response Time Percentiles over Time (O

Zoom | 2m Jom| = T

15391
26620

63643

38629
29031
21577

74090
98933

179865

100001
100001
100001

616
1089

5520

4133
1456
898

100k

Response Time (ms)
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ne, ny, NnMm

CPU Basic

Network Traffic Basic

191 MiB
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TCP Connections

rNne ny,nm

ions in detail

auth idle

Transactions commits

== auth SELECT

LECT (inde:




Change Sta

== auth UPDATE
== auth DELETE

= auth INSERT

Lock Tables

ne ny, nm

Network Traffic Basic




TCP Connections

Disk 10ps Completed

Disk R/W Data

dm-4 - Wri|

= dm-4 - Write time

Write time

MeTtpukun cepsepa NATS Streaming

MpuBoAsTCS TONbKO NapameTpa HOAbI, KOTopasi ABNsnack primary Ha MOMEHT TecTa.



ne, ny, NMm

CPU Basic

Network Traffic Bz

Disk 10ps

TectuposaHue paboTtbl cucteMsl npu otcyteteun CDN



B AaHHOM TecTe ucnonb3yeTcs Npodunb Harpy3kn aAns cuctemol ¢ 50K nogknoYeHHbIX YCTPONCTB. Takoe KONMYecTBO YCTPOWMCTB ABMSeTCH
MakcuManbHbIM AN cUCTEMBI (C y4eToM TpeboBaHWi, NPpeabABNSEMbIX K MHTEHCUBHOCTU CKaUMBaHWS NPUNOXEHUIA U 3aBUCUMOCTEW U UX pasmepy), npu
otcyTcTBum CDN 1 nponyckHon cnocobHoctu cetn B 10Gb, ¢ cobntogeHnem 3anaca npounssoautensHoctn B 50%. Mocne goctmkeHuns obien
MHTEHCMBHOCTM cKaumBaHusa koHTeHTa 230 rps (koTopasi paBHa 175% OT npeanonaraemor NMMKOBOW Harpy3kn) NPONCXOAUT pe3koe yBennyeHne BpemMeHn
OTKIMKa MO BCEM OnepauusiM B CBA3W C NOMHON yTUnu3aumen ceTu.

Bpemsi npoBeaeHUst TECTUPOBaHUSI:

® Havano: 2021-03-24 13:31:34
® OkoH4yaHue: 2021-03-24 14:15:34

Requests Total OK KO %KO Reg/s Min 50th 75th 95th 99th Max Mean Std Dev
Global Information 654416 652686 1730 0% 327372 0 51 143 778 14624 66542 530 2788
Send SDJD scenario 31031 30940 91 0% 15.523 2 43 67 1154 14238 43890 506 2521

Post acknowledge SDJDPost 31031 30940 91 0% 15.523 2 43 67 1154 14238 43890 506 2521
Complete device activation scenario 1570 1536 34 2% 0.785 1 665 989 2214 29957 59020 1517 4564
Get .well-known 1619 1606 13 1% 0.81 5 44 84 1261 17077 30960 594 2878
Get device login challenge 1600 1600 0 0% 0.8 5 37 64 200 4206 28664 188 1113
Post device login 1597 1589 8 1% 0.799 17 82 129 360 7765 28515 317 1805
Post device change password 1585 1580 5 0% 0.793 25 106 186 404 4636 29086 309 1720
Get device code 4737 4737 0 0% 237 7 41 75 200 1473 30024 118 772
Post device tokens 1578 1578 0 0% 0.789 84 134 169 279 1233 11099 199 497
Post complete enrollment 1544 1536 8 1% 0.772 3 113 185 418 6583 28987 342 1895
Send state scenario 31030 30941 89 0% 15.523 1 45 69 1271 14929 44229 515 2542
Post acknowledge occurred 31030 30941 89 0% 15.523 1 45 69 1271 14929 44229 515 2542
Get Next scenario 30404 30183 | 221 1% 15.21 2 114 163 679 22962 60289 748 3909
Get next device operation 31033 30882 | 151 0% 15.524 2 38 61 1165 14423 41764 502 2555
Post acknowledge received 30524 30477 47 0% 15.27 1 34 56 228 10380 43322 338 1967
Post acknowledge succeed 30206 30183 23 0% 15.111 1 37 58 145 8724 42829 274 1713
Get application release build access check 37988 37894 94 0% 19.004 1 13 28 1063 15091 46385 489 2625
Get accessCheck for release build content 37988 37894 94 0% 19.004 0 13 28 1063 15091 46385 489 2625
Get application release info 37733 37588 145 0% 18.876 1 41 71 1004 16552 44098 575 2958
Get application release info 37733 37588 145 0% 18.876 1 41 71 1004 16552 44098 575 2958
Get application release build content 36945 36848 97 0% 18.482 1 179 279 790 15936 66127 664 3222
Get application release build content 36945 36848 97 0% 18.482 1 179 279 790 15936 66127 664 3222
Get application release dependency content 184162 183685 477 0% 92.127 1 162 263 748 15872 66542 646 3229
Get application release dependency content 184162 183685 477 0% 92.127 1 162 263 748 15872 66542 646 3229
Get application release dependency access check 189504 189022 482 0% 94.799 1 12 27 1074 14944 50124 494 2663
Get accessCheck for dependency 189504 189022 482 0% 94.799 1 12 27 1074 14944 50124 494 2663

O6uwas ctaTucTMKa No 3anpocaM 1 BpeMs oTBeTa
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MeTpI/IKVI yTununsaumm annapaTtHbIX pecypCcoB cepBepa ﬂpVIJ'IO)KeHMVI

ne, ny, NMm

CPU Basic

= RAM Total

Network Traffic Basic

rNne ny,nm

Active




Connections in detail

= auth idle

idle

Transactions comm

Change Stats

= auth DELETE

MeTpuku yTunusaumm annapaTtHbIX pecypcoB cepBepa CYB/[

ne ny, nm

CPU Basic
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TCP Connections

Disk 10p:
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Disk R/W Data

/-.__,__.7___\/7—..____.‘__/-—-.____._\/ M /\"-———.—-ﬂ T

Disk R/W Time

Wirite time

TecTnpoBaHne maclutabupyemocTtm
B pamkax gaHHoOro Tecta ucnonb3yetcs CTyneHyaTbii npodunb n3 8 waros (25% -200%) ¢ ANMTENbHOCTbLIO LWara 5 MUHYT 1 BENUYUHON B 25%.
MpeanonaratoTcs cneaytoLime BapmaHTbl TECTOB AN1si NPOBEPKM MaclLTabupoBaHus:

1. BbasoBasi KoHurypaums
2. BepTtukanbHoe macliTabupoBaHmne
a. yasoeHwue pecypcoB CPU cepBepoB NpunoxeHuii
3. lNopusoHTanbHoOe MaclwTabupoBaHue
a. y/ABOeHWe KOMM4ecTBa y3roB CEpPBEepPOB NPUMOXEHWIA

Pe3synbTathl NonyyYeHHbIE Ha LWarax TeCTUPOBaHWS MaclITabupyeMocTv cneayeT cpaBHUBATbL C pe3ynbTaToM, NONyYeHHbIM B TecTe Ha 6a30Bov
KOHpurypaumen.

YT06bI M3b6exaTb yBenuyeHusi koadduumeHTa nepenognuckv no CPU npu BepTukanbHoM MacutabupoBaHum cuctembl JobaBrneHne pecypcos
OCYLLeCTBNAETCA OTHOCUTENbHO 6a3oBoN koHurypauum ¢ 4-ms CPU.

YuntbiBas 3arpy>eHHoCTb nginx OONbLUNM KONMYECTBOM MeXXCepPBUCHbIX 3anpoCcoB, rOPU3oHTarbHoe MaCLLITaﬁMpOBaHI/Ie saBnsetca bonee ad)d)eKTMBHbIM,
YTO noATBepXAakT pedynbTaTbl TECTUPOBAHUA.
BasoBas koHduMrypauus

Bpems npoBeaeHWs TeCTMPOBaHNS:

® Hauano: 2021-05-26 17:24:08
® OkoH4aHue: 2021-05-26 18:09:08

Requests Total OK KO % Req/s Min 50th 75th 95th 99th Max Mean Std
KO Dev
Global Information 6471906 2767151 3704755 57% 2567.198 0 1018 6467 21288 60000 100013 4968 9355

Send SDJD scenario 518400 193367 325033 63% 205.633 1 1050 6968 21652 60000 100001 5114 9447



Complete device activation
scenario

Get .well-known

Get device login challenge
Post device login

Post device change password
Get device code

Post device tokens

Post complete enroliment

Get application release build access

check
Send state scenario

Get application release info
Get Next scenario

Get next device operation
Post acknowledge received

Post acknowledge succeed

Get application release build content

Get ication release
access check

Get ication release
content

28800 4794 24008
28800 10913 17887
10888 10717 171
10717 10123 594
10123 9344 779
28032 27550 482
9030 8704 326
8704 4794 3910
635100 266361 368739
518400 190679 327721
635100 238472 396628

518400 132145 386255
518400 209544 308856
170778 120050 50728
120050 93379 26671
13716 6099 7617
3167412 1336535 1830877
68256 30520 37736

BepTukansHoe MaclutabuposaHue

83%

62%
2%
6%
8%
2%
4%
45%

58%

63%
62%
75%
60%
30%
22%
56%

58%

55%

11.424

11.424
4319
4.251
4.015
11.119
3.582
3.453

251.924

205.633

251.924

205.633

205.633
67.742
47.62
5.441

1256.411

27.075

2079

1038
116
223
318
929
254
213

1015

1042
1079

1134

1042
1189
553

1029

1016

1041

15741 549
7015 22366
1039 15249
776 13289
919 12279
309 7435
730 8603
9259 27192
6046 20635
6909 21677
7183 24020

10448 341
7014 22341
7298 19870
5177 17867
7709 29393
6083 20618
7397 28678

07

7

89057

60000
36773
31256
30138
24767
22957
42672
60000

60000
60000

60001

60000
42328
34101
60000
60000

60000

191720

100001
68667
100000
62044
100000
61517
95974
100001

100001
100002

148894

100013
100001
100001
100000

100012

100001

11524

5278
2516
2284
2309
1343
1697
5936
4823

5106
5667

7850

5221
5073
4132
6299

4825

6138

Mocne yaBoeHus konuyectBa CPU Ha cepBepax NpunoxeHnin koachUUMEHT yBennyYeHs npomssoanTensHocTy coctaemn 1.5. MNpoueHT ownbok

cHuauncs Bcero Ha 11%.

Bpems npoBeaeHUs TECTMPOBaHUS:

® Hauano: 2021-05-26 19:14:54
® OkoH4yaHue: 2021-05-26 19:55:54

Requests

Global Information

Send SDJD scenario

Complete device activation scenario

Get .well-known
Get device login challenge
Post device login
Post device change password
Get device code
Post device tokens
Post complete enroliment
Send state scenario
Get Next scenario
Get next device operation
Post acknowledge received

Post acknowledge succeed

Get application release build access check

Get application release info

Get ication release d

content

Get application release build content

Get ication release d

access check

Total

6659430
518400
28800
28800
13844
13723
12971
35823
11664
11366
518400
518400
518400
249943
206512
635100
635100
68256
13716
3167412

OK

3590361
245849
8140
13879
13723
12971
11941
35459
11366
8140
244555
190314
258248
206512
182009
332152
307302
39637
7917
1658701

MopusoHTanbHoe MacluTabuposaHue

KO

3069069
272551
20660
14921
121
752
1030
364
298
3226
273845
328086
260152
43431
24503
302948
327798
28619
5799

1508711

%KO

46%
53%
72%
52%
1%

5%

8%

1%

3%

28%
53%
63%
50%
17%
12%
48%
52%
42%
42%
48%

Req/s

2638.443
205.388
11.41
11.41
5.485
5.437
5.139
14.193
4.621
4.503
205.388
205.388
205.388
99.027
81.819
251.624
251.624
27.043
5.434

1254.918

1

1
1

50th

206
416
1468
613
49
120
155
46
148
129
422
1003
594
126
69
205
562
162
182

75th

4885
6000
20945
7033
422
756
949
176
417
7000
6034
13601
7015
3546
1200
4365
7020
7015
7012
4388

95th

24778
25938
64445
28717
16719
17625
17309
9872

11649
27470
26129
38881
27789
19591
15079
24554
28859
31076
31066
24583

9gth

60001

60001

Max

100005
100002

102188 | 184881

60001
33579
31863
33216
27002
26291
57605
60001
60355
60001
35043
31291
60001
60001
60001
60001
60001

100001
75646

79154

100000
71100

60167

100000
100001
138584
100002
100001
100001
100005
100001
100001
100000
100005

Mean

4992
5274
14555
5930
2574
2804
2969
1425
1841
5563
5292
8637
5622
3954
2782
4891
5877
6043
5939
4905

Std Dev

105630
10755
23713
11215
7486
7138
7330
5291
5422
10750
10787
14576
11027
8197
6888
10552
11247
11721
11632

10584

[Mocne yaBoeHus konnyecTea HOA cepBepa NPUINOXeHWUN Ko3ahdULMEHT YyBENMYEHMSA NPOM3BOAUTENBHOCTM cocTaBmn 2. MNMpoueHT ownbok Takxke

CHM3Wnca B 2 pasa.

BpeMﬂ npoeseaeHuna TeCTupoBaHuA:

19414

9643
7244
6311
6011
4814
4502
10082

9285

9475

9969

13242

9592
8506
7711
11030

9265

10736



® Hauano: 2021-05-26 16:16:47
® OkoHuyaHue: 2021-05-26 16:57:47

ms

Requests Total OK KO %KO Req/s Min 50th
Global Information 6897072 4996301 | 1900771 28% 2762143 0 59
Send SDJD scenario 518400 348413 169987  33% 207.609 1 89
Complete device activation scenario 28800 14321 14479 50% 11.534 1 1056
Get .well-known 28800 19659 9141 32% 11.534 0 72
Get device login challenge 19659 19563 96 0% 7.873 0 39
Post device login 19563 19148 415 2% 7.835 0 97
Post device change password 19148 18495 653 3% 7.668 2 150
Get device code 55485 55135 350 1% 22.221 0 53
Post device tokens 18264 17832 | 432 2% 7.314 0 224
Post complete enroliment 17832 14321 3511 20% 7141 0 175
Send state scenario 518400 346974 171426  33% 207.609 1 89
Get application release build access check 635100 454075 | 181025 29% 254.345 1 24
Get application release info 635100 437315 197785 31% 254.345 1 65
Get Next scenario 518400 272595 245805 47% 207.609 1 241
Get next device operation 518400 358642 159758  31% 207.609 0 75
Post acknowledge received 349400 294137 55263 16% 139.928 0 62
Post acknowledge succeed 294137 263353 30784 10% 117.796 0 72
Get application release build content 13716 10660 3056 22% 5.493 1 116
Get ication release depend access check 3167412 | 2265531 901881  28% 1268.487 1 25
Get ication release d d content 68256 53048 15208 22% 27.335 1 105
-
CpaBHeHue nokasareneu npoM3BoaAUTENIbHOCTU
BasoBasi kKoHMrypaumus
O6waga craTucTuka no 3anpocam 1 Bpemsi oTBeTa
4M
3M
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w
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5 2M —
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@
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E
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M — —
O T T : | _
t = 800 ms 800 ms <t <1200 t > 1200 ms failed

75th

1780
2317
16252
1515
80
186
304
116
505
1258
2332
2004
2734
6009
2535
669
159
1216
1991

1300

failed: 57% requests

Number of Requests

95th

17343
17880
62332
17143
9759

10648
10773
7947

12772
24212
17922
17172
18584
30987
18365
15711
13037
19621
17154
19938

9gth

35653
36000
101720
34518
31413
36868
34055
27475
37648
47487
36334
35321
37450
57809
36802
33471
28508
41713
35341
41175

Max

100013
100004
168582
100002
100001
100001
100001
100001
100001
100002
100013
100001
100008
171925
100009
100002
100009
100002
100007
100003

Mean

3083
3339
12789
3161
1464
1727
1748
1167
2117
4366
3350
3086
3592
6102
3487
2399
1759
3275
3080
3293

Std Dev

7579
7790
22443
7602
6275
6586
6533
5405
7342
9987
7816
7471
8117
12259
8029
7136
6275
8642
7474
8666

BepTtukansHoe macwutabupeoaHme

am
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t = 800 ms

800ms<t=1
ms
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MeTpuku yTunuaaumum annapaTHbIX PecypCcoB cepBepa NpUoXeHnri

CPU Basic




Memory Basic

17:25 17:30 17:35 17:40 17:45 18:00 18 191 19:25

== RAM Total == RAM Used RAM Cache + Buffer == RAM Free SWAP Used == RAM Total == RAM Used RAM Cache + Buffer

Network Traffic Basic
715 MiB 954 MiB
77 MiB
77 MiB
238 MiB

0B

-238 MiB
77 MiB
7 MiB
-715 MiB -954 MiB
17:25 17:30 17:35 1740 7 8:0¢ 18 19:15 19:20 19:25

== recv ens192 == transens192 == translo == recvlo == trans ens192 == translo == recvio == recvensi9z

Top processes by Total CPU cores used

ocs-emm-device-api-gw
systemd-journal

nginx

journalbeat
ocs-appstore-dev-api-gw
ocs-auth-server-public
ocs-emm-dispatcher-api

acs-emm-reports-api

ocs-pkareno-device-aoi-aw

TCP Connections

Connections
Connections

17:35

= CurrEstab - TCP connections for which the current state is either ESTABLISHED or CLOSE- WAIT 26K == CurrEstab - TCP connections for which the current state |
= TcpExt_ListenDrops 2217MiIl 900K 2217 Mil = TopExt ListenDrops

= node_netstat_TepExt_ListenOverflows 2.196 Mil 884K 2,196 Mil = node_netstat_TcpExt_ListenOverflows

TCP Connections

Connections

Connections

MokasaTenu npounssoanTensHocTh cepsepa CYB




Active sessions
max
= auth, s: active 6.0

= postgres, s: active 1.0

Connections in detail

- auth idle

= auth active

auth idle in transaction

Transactions commits

= auth commits

== postgres commits

Read Stats
min max~
== auth SELECT (table scan) 220K 15.50 K

auth SELECT (index scan) 179K 1443 K

Change Stats

== auth UPDATE
== auth DELETE

= auth INSERT 1.488K

avg currents
24

1.0

current=
49

3

Vll /| I W it l

19:20 19:30

current

avg
944 K

871K

u.\.. LLE

19:40




Active sessions

current=
== postgres, s: active

= Emm, s: active

Connections in detail
current=
= emmiidle 1 1 51
P
k
I
emm idle in transaction

= emm active

Transactions commits

avg currents
- Emm commits .296 1.458 K

= postgres commits 2

= appstore commits 3

Read Stats
min max~
== emm SELECT (table scan) 1.0K 347K 232K 116K

== emm SELECT (index scan) 12K 343K 232K 11.3K

Change Stats

== emm DELETE
= emm INSERT

= emm UPDATE

MeTpukn yTunusaumm annapaTtHbIX pecypcoB cepBepa CYB/[]

N6




CPU Basic

17:35 19:3(

= Busy Sy Busy User Busy lowait == Busy IRQs

Memory Basic

17:35 17:40 17:45 19:31

= RAM Total == RAM Used RAM Cache + Buffer == RAM Free SWAP Used = RAM Total == RAM Used RAM Cache + Buffer == RAN|

Network Traffic Basic
1.9 Mig 1.9 MiB

-1.9 Mi

-29MiB -1.9 MiB
17:28 17.30 17:35 714 5 17 :0( 18:( 1915

== trans lo ==recvlo == fransens192 == recvens192 == translo ==recvlo == fransens192 == recv ens192

TCP Connections

Connections
Connections

Disk 10ps Completed

6K iops 6K iops

4K iops 4K iops

2K iops 2K iops

10 read (-

-2K iops
19:15

dm-4 - Writes completed 175 iops 4 935K iops 2 390K iops dm-4 - Writes completed

dm-4 - Reads completed 154 iops 1.804K iops 789 iaps

dm-4 - Reads completed

sde - Writes completed 15iops 609 iops 294 iops sdd - Writes completed

sdd - Writes completed 15iops 603 iops 296 iops sde - Writes completed




Disk R/W Data

- dm-4 - Written bytes
dm-4 - Read bytes
- sde - Written bytes

- 5db - Written bytes

Disk R/W Time

)

/ write (

A
Y

\ b b

Time. read (-)

39.8 MB/s
14.8 MB/s 6.5 MB/s
10.0 MB/s 4.9 MB/s

9.9 MB/s 4.9 MB/:

19.5 MB/s 2.0 MB/s
6.1 MB/s
502 kB/s

494 kB/s

(N /

- dm-4 - Write time
dm-4 - Read time
= sdd - Write time

= sdc - Write time

CPU Basic

17:45

== Busy System Busy User Busy lowait == Busy IRQs Busy Other == |die

Memory Basic

17.25 17:30

17:35 1740 17:45

== RAM Total == RAM Used RAM Cache + Buffer == RAM Free SWAP Used

21.27s
325s

4B8s
856 ms
158 ms

149 ms

Time. read

— -4 - Wit

en bytes

dm-4 - Read bytes

- sdd - Written bytes

- Sde - Written bytes

- dm-4 - Write time

dm-4 - Read time

- sdc - Write

== Busy System

== RAM Total

time

Busy User

19:20

= RAM Used

Busy lowait == Busy IRQs

RAM Cache + Buffer

19:3
= RAN




Network Traffic Basic

29MiB
1.9 MiB

977 KiB

_488 KiB - - - | 977 KiB

-977 KiB == & i v . = ~ - A -1.9 MiB

-1.4 MiB -29 MiB
17:25 17:30 f i i £ i 19:1 19:20

== trans lo == recvlo == fransens192 == recv ens192 == trans o ==recvlo == fransens192 == recvens192

TCP Connections

Connections
Connections

Disk 10ps Completed

2.0Kiops

Oiops

1.0K iops

-2.0K iops
1915

-500 iops

dm-4 - Writes completed 10 iops 1.482K iops 154 iops dm-4 - Writes completed

= sdb-Writes completed 2iops 259 iops dm-4 - Reads completed
== sdd - Writes completed 259 jops = sdc - Writes completed

sde - Writes ¢ d
= sde- Writes completed 2 259 iops 124 iops = sde-Writes complete

Disk R/W Data
15 MB/s 15 MB/s

10 MB/s

5MB/s

dm-4 - Written bytes 7 kB! 12.09 MB/s 4.67 MB/ dm-4 - Written bytes
sda - Written bytes / 7.04 MB/s 2.91 MBY 45 kB/s dm-4 - Read bytes
dm-2 - Wrritten bytes 0B/s 7.04 MB/s 2.91 MB/! 45 kB/s = sda - Written bytes

= sdc- Written bytes 305MB/s 1.7 MB/s 304 kB/s dm-2 - Written bytes




Disk R/W Time

dm-4 - Write time

100 ps

Tectn poBaHne CTabMNbHOCTN CUCTEMBI

CTtabunbHOCTb cUCTeMbl NOATBEPXAEHa Npu Harpyske pasHow 100% oT npegnonaraeMol MMKOBOKN Harpyskn Ha cuctemy. BpemeHa oTknumka no
onepauusiM ocTaBanMcb CTabunbHbIMU Ha NPOTSHXKEHUM BCEro TecTa, U UX 3HayeHue Ha 95-M nepueHTune He npesbiwano 200 Mc.

YTunusauus annapaTHbIX pecypcoB Takxe bbina ctabunbHa u coctaBuna:
Ons CPU He BblLwe:

Cn-70%

BA MYy + MM - 50%
BA MG -51%
NATS - 52%

Ona RAM He Bbiwe:

Cn-27%

BO MY + 1M - 8%
BA NG - 9%
NATS - 10%

[ns gucka He Bbiwwe:

® CI:
® read - 81 iops
® write - 814 iops
® BNy +MNM:
® read - 2.165K iops, 17.74 MB/s
® write - 3.290K iops, 24.25 MB/s
® B nNb:
® read - 2.43K iops, 19.9 MB/s
® write - 8.71K iops, 70.5 MB/s

® read - 1 iops, 0.02 MB/s
® write - 56 iops, 18.38 MB/s

Mpo6nem, cBsizaHHbIX C "yTeUkon" pecypcoB B Xofe TecTa He obHapyxeHo. o pedynbTaTtaMm Tecta MOXHO caenaTh BblBOA, YTO cTabunbHas paboTa
cucTeMbl NOATBEPXAEHA.

Harpyska 100% anutenbHocTb 12 yacoB
Bpems npoBegeHus TeCTMpPOBaHMS:

® Havano: 2021-06-07 22:51:05
® OkoH4yaHue: 2021-06-08 10:46:19

Requests Total OK KO %KO Reg/s Min 50th 75th 95th 9%th Max Mean Std Dev
Global Information 102624521 102624521 0 0% 2375.073 1 8 31 60 91 4769 20 48
Send SDJD scenario 8294400 829400 0 0% 191.96 7 46 55 75 99 4163 50 47



Comp device activation 179844 179844 0 0% 4.162 243 434 491 614 931 4282 458
Get .well-known 179844 179844 0 0% 4.162 2 8 15 41 71 4530 15
Get device login challenge 179844 179844 0 0% 4.162 3 15 25 46 68 3164 21
Post device login 179844 179844 0 0% 4.162 13 45 60 94 137 3303 52
Post device change password 179844 179844 0 0% 4.162 25 66 86 124 167 4201 73
Get device code 539532 539532 0 0% 12.487 5 19 29 53 78 3046 25
Post device tokens 179844 179844 0 0% 4.162 24 114 133 171 207 1353 121
Post complete enroliment 179843 179843 0 0% 4.162 39 92 112 155 207 3669 100

Send state scenario 8294400 8294400 0 0% 191.96 8 47 56 76 101 4241 51
Get application release build access check 10161720 10161720 0 0% 235.176 1 4 6 19 33 4381 7
Get ication release access check 50678352 50678352 0 0% 1172.866 1 4 6 19 33 4365 7
Get application release info 10161720 10161720 0 0% 235.176 4 10 17 35 58 3175 16
Get application release build content 306552 306552 0 0% 7.095 30 65 86 133 180 4369 75
Get ication release dep content 1512000 1512000 0 0% 34.993 29 55 70 113 161 4795 64

Get Next scenario 8294400 8294400 0 0% 191.96 5 29 47 135 174 4684 48
Get next device operation 8294400 8294400 0 0% 191.96 5 27 34 52 72 4278 31
Post acknowledge received 1651192 1651192 0 0% 38.214 8 30 38 58 81 4553 35
Post acknowledge succeed 1651190 1651190 0 0% 38.214 5 50 60 82 109 4473 54

O6wasa craTucTuka no 3anpocam 1 Bpemsi oTBeTa
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MeTpuKkn yTURmn3aumm annapaTtHbIX pecypcoB cepBepa NpuoXeHui

ne, ny, NMm

CPU Basic

Network Traffic Basic

-477 MiB




TCP Connection

MokasaTtenu npounssoauTensHocTn cepepa CYB[

ne ny,nMm

Active s

Connections in detail

auth idle

Transactions commits

- auth

Read Stats




Change Stats

= auth DELETE

= auth UPDATE

= auth

MeTpukn yTunusauum annapaTHblx pecypcoB cepepa CYB[

rne ny, v

TCP Conn




Disk 10p

mpleted

Disk R/W Time

dm-4 - Write time

MeTpukun cepsepa NATS Streaming

MpuBoOAsTCS TONbKO NapameTpbl HOAbI, KOTOpas siBNANach primary Ha MOMEHT TecTa.

ne, ny, NMm



Network Traffic Basic

Disk 10ps

Disk R/W Time

CpaBHeHue ¢ penusom 2.5.0

Tak kak oCyLLeCTBMANOCh KOPPEKTUPOBAHME LienieBo KoHdUrypauum obopyaoBaHus nocne npoBefeHns TeCTpoBaHus pennsa 2.5.0, 3To He N03BOMKIIO
HanpsiMyto CpaBHNUTL 3PPEKTUBHOCTL UCNONL30BAHNS PECYPCOB NyTEM CpaBHEHU pe3ynbTaTos. B ¢BsA3M ¢ 9TUM Gbin npoBeAeH AONONMHUTENbHBIN TECT
TEeKyLLero penvaa Ha KoHUrypaumm ncrnonb3yemon npu Tectuposanum 2.5.0 (Harpyska 100%, anutensHocTb 1 vac, koHdurypauus obopynosaHus - 6 app
Hopg - 6 CPU, 12 RAM; INb DB - 6CPU, 32 RAM; Y, MM DB - 6CPU, 32 RAM).

ba3sa gaHHbIX:



M3ameHeHre o6bema BbINOMHSAEMbIX QUCKOM OnepaLuii 3anucu B cpegHem:

® B MY + MM - ysenuyenue Ha ~700 iops fo 2.429K iops
® B[ MNb - ysenuyeHune Ha ~800 iops u coctaensieT - 3.992K iops

KonuyectBo 3anvcbiBaeMbix MB/c B cpegHem:

® B[ Ny+ NM - ysenuuunocs ¢ ~10 MB/c go ~19 MB/c
® B[ MNb - ysenuunnock ¢ 15MB/c go 32 MB/c

KonuyecTBo TpaH3akuuii B cpegHeMm:

® B[ MY - ocrancs Ha npexHeM ypoBHe ~3.6 K
® B[ Nb - ocTtancs Ha npexHem ypoBHe ~1K

Motpe6nenne CPU cepsepom B[] B cpeaHem:

® BNy + MM - ysenuyenue ¢ 25% o 32%
® B[ MNb - ysenuyenune c 14% no 18%

CepBepbl NPUINOXEHWIA:

® RAM-~24 GB.

® CPU - cpegHsia ytunusaums cHusunace Ha ~15% o 55%.

Bpemsi npoBeaeHUs1 TECTMPOBaHUS:

® Hauvano: 2021-06-14 16:19:55
® OkoH4yaHue: 2021-06-14 17:19:55

Requests Total OK
Global Information 9192622 9192622 0
Send SDJD scenario 691200 691200 0
Complete device activation i 38400 38400
Get .well-known 38400 38400 0
Get device login challenge 38400 38400 0
Post device login 38400 38400 0
Post device change password 38400 38400 0
Get device code 115200 115200 0
Post device tokens 38400 38400 0
Post complete enroliment 38400 38400 0
Send state scenario 691200 691200 0
Get Next scenario 691200 691200
Get next device operation 691200 691200 0
Post acknowledge received 352523 352523 0
Post acknowledge succeed 352523 352523 0
Get application release build access check 846816 846816 0
Get application release info 846816 846816 0
Get ication release d d access check 4223196 4223196 0
Get application release build content 25548 25548 0
Get ication release d d content 126000 126000 0

OOLasa cTaTMcTMKa No 3anpocam 1 Bpems OTBETa

KO

%KO

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

Reg/s

2551.38

191.84
10.658

10.658
10.658
10.658
10.658
31.973
10.658
10.658

191.84
191.84

191.84
97.842
97.842
235.031
235.031
1172133
7.091

34.971

Min

1

1"

261

82
36

8
12
1
4
1
30
30

50th

53

409

42
63

108
88

53

82

31
31
53

70
61

38
63

75th

454

17
20
55
80
27
12
10
63

39

40
63

20

90

78

2
6

120

95th

70
88

550

38
37
80
115
43
153
141
89

60
60
88
22
38
22
135
119

9%th

111

119

1422

65
58
119
158
63
190
193

119

217

87
20
119
39
66
39
205
192

8608
8608

8641

6748
1055
3527
3933
3972
1264
2432
8248

2018

7982
7051
3470
7076
7855
7709
7467
6991

Mean

28
61

437

19
18
48
71
24
14
%
62

89

39
38
59
12
21
12
87

76

Std Dev

115

120

243

119
42
53
68
42
40
58

119

179

120
72

56

115
119
115
202
169
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MeTpI/IKVI yTununsaumm annapaTtHbIX pecypCcoB cepBepa ﬂpVIJ'IO)KeHMVI

ne, ny, NMm

CPU Basic

Network Traffic Basic

TCP Connections

ne ny,nm




nnections in detail

e e AT TSy W

Transactions commits

== Guth SEL

== 8Uth SELECT (

Change Stats

== auth DELETE

= auth L

Lock Tables

MeTpukun yTunusaumm annapaTHbIX pecypcoB cepepa CYB[

ne6 ny, nm



Netwerk Traffic Basic

TCP Conr




Disk R/W Data

TecTnpoBaHne MUHMMAITbHOW KOHUrypauum
Mo pesynbTatam TECTOB BpeMeHa OTkNvKa Ha 95-M nepueHTune:

® npu ucnonb3oBaHUn SSD - He npeBbiWwatoT 250 Mc
® npu ucnonb3oBaHum HDD - He npesbiwatoT 200 Mc

B MOMeHTbI 0BGHOBNEHMS Kalla MPOUCXOANT UX yBENUYEHNE, CTOUT OTMETUTb, YTO B cnyyae ¢ SSD yBenuyeHne BpeMeHN OTKIMKa B MOMEHTbI OBHOBIEHNS
K3Lla HEMHOIO HUXeE:

® npwu ucnonb3oBaHun SSD - He npeBbiwaeT 3.5 ¢
® npu ucnonb3oBaHuy HDD - He npeBbIwaeT 4 ¢

Takxe, Npy 06GHOBNEHUN nMeeT MecTo nosbiweHune ytunuaauumn CPU Ha CI (ncnonb3yemslin nginx u ocs-appstore-client-api-gw) n 6a3e AaHHbIX,
He6onbLluve 10 oxupgaHust Ha Cl cBsizaHbl ¢ MpoLeccaMu YTEHUsI C AUcKa 1 3anncu Ha anck. Ha octanbHbIX MHTepBanax BpeMeHa OTKMMKa 1 yTunusaums
annapaTHbIX PecypcoB OCTaloTCs CTabUnbHbIMU.

B cnyyae ¢ MuHMmanbHon koHurypaumen Ha 10K nogknioYeHHbIX YCTPONCTB MeAneHHas auckosas nogcucrema bl nuwb He3HauMTenbHO BMSIET Ha
o6Lme nokasaTenu Npom3BoanTenbHOCTU. MaBHbIM 06pa3om 310 oTobpaxaeTcst Ha paboTe camoi 6a3bl, B MOMEHTbI UCMONb30BaHUs Auncka, 6onee
ONUTENbHBIM YTeHMeM/3anuncbo U1, Kak cneacTBue, yBenMYeHHbIMU MHTepBanamu nosbiweHus ytunusaumn RAM, CPU, doHoBbiM oxuaaHuem |0, ogHako,
HaxoAaWMMUCA B paMKkax npeabsBnsemMbix TpeboBaHuin. B octanbHom oba TecTa nokasanu conocraBumble pesynbTaTbl.

Mo cpaBHeHuto ¢ penusom 2.5.0 Bbin CHUXKEH MUHUMarnbHO HeoGXoaMMbI 06beM onepaTuBHON NamsTn Ha 1 GB, B cBs3u ¢ Yem notpeboBanock
ymeHblUeHne napameTtpa OC, oTBevatoLero 3a ucnosnb3oBaHne swap. MNpu TecTupoBaHum 6bINo yCTaHOBMNEHO 3HaveHue - 10. TecTbl nokasanu, 4To swap
MCMonb3yeTcst He3HauYMTeNnbLHO (He 6onee 4% oT yctaHoBNeHHoro 1GB) B OCHOBHOM KOMMOHEHTamMu UHdpacTpykTypsl (redis, nats, consul) n
He3aAenCcTBOBaHHbIMM cepBucamu. YTunmusaums nginx-omM onepaTuBHOM namsiTu cHusunace Ha 10%.

Mo pe3ynbTaTtam MOXHO caenaTb BbIBOA, YTO B MUHMMAaIbHOM KOHMUIypaummn cuctema nogaepxveaeT ctabunbHyto paboty ¢ 10,000 ycTpoicTB u
BblAepXunBaeT Harpysky He meHee 300%.

SSD auck



MakcumanbHasi npoun3BoauTeribHOCTb
BpeMH npoeefeHnsa TeCTupoBaHUA:

® Hauano: 2021-06-10 14:43:15
® OkoH4yaHue: 2021-06-10 15:44:21

Requests Total OK KO %KO Req/s Min 50th 75th 95th 99th Max Mean Std Dev
Global Information 448830 448830 0 0% 120.718 1 31 60 118 188 3955 44 74
C device activation i 1308 1308 0 0% 0.352 221 494 587 847 1336 1695 518 188
Get .well-known 1308 1308 0 0% 0.352 3 11 55 124 213 1012 36 53
Get device login challenge 1308 1308 0 0% 0.352 3 25 40 77 112 216 30 25
Post device login 1308 1308 0 0% 0.352 15 60 85 138 198 1070 69 54
Post device change password 1308 1308 0 0% 0.352 23 65 95 165 266 1034 78 55
Get device code 3924 3924 0 0% 1.055 6 19 34 75 121 1016 29 36
Post device tokens 1308 1308 0 0% 0.352 85 131 164 223 274 1112 141 51
Post complete enroliment 1308 1308 0 0% 0.352 19 61 92 191 297 1085 7 67
Send SDJD scenario 23400 23400 0 0% 6.294 5 39 58 96 211 3955 55 148
Get application release build content 28716 28716 0 0% 7.724 2 9 21 50 83 1071 16 22
Send state scenario 23400 23400 0 0% 6.294 5 41 60 97 219 3900 57 147
Get application release info 28716 28716 0 0% 7.724 5 45 70 111 165 1154 51 42
Get Next scenario 23400 23400 0 0% 6.294 6 93 119 183 406 4144 111 164
Get next device operation 23400 23400 0 0% 6.294 4 38 55 90 192 3803 53 145
Post acknowledge received 22443 22443 0 0% 6.036 4 28 40 67 105 2490 32 35
Post acknowledge succeed 22443 22443 0 0% 6.036 5 21 35 64 97 2500 28 43
Get application release build content 20340 20340 0 0% 5.471 36 92 119 179 279 1109 103 50
Get ication release dep access check 143136 143136 0 0% 38.498 1 8 17 40 70 1068 13 23
Get ication release d d content 101064 101064 0 0% 27.182 31 65 93 148 246 1249 79 52

OOwasa ctatucTmka no 3anpocam un BpemMd oTBeTa
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MeTpI/IKVI yTununsaumm annapaTtHbIX pecypCcoB cepBepa I'IpVIJ'IO)KeHI/II7I
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954 MiB

= RAM Total

Network Traffic Basic

954 MiB

477 MiB

TCP Connections
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Change Stats

auth DELETE
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Disk I0ps Completed

Disk R/W Time

Harpyaka nHreHcnsHocTb 100%, AnutensHOCTLIO 1 Yac
Bpewms oTknuka:

® Ha 95-M nepueHTune - He Bbiwe 250 Mc
® Ha nuke - He Bblwe 3.5¢

YTunusauus annapaTHbIX pecypcoB (CpeaHee 3HayeHue):
CPU He Bblwe:

® CN-39%
®* BANY +MNMM+NB-11%

RAM He Bbiwwe:

® CN-49%
® BANY +MNMM+MNB-51%

[ucka He Bblwwe:
O6beMa BbINOMHAEMbIX AUCKOM Onepaumii:
® BAOMY + MM +TB:
® read - 137 iops
® write - 192 iops
Konnyectso 3anucbiBaeMbix MB/c B cpeaHem:
® BOMny+nM+rne:
® read-1.12 MB/c
® write - 1.54 MB/c

Bpemsi npoBeeHUst TECTUPOBaHUSI:




® Hauano: 2021-06-10 20:21:16
® OkoHuyaHue: 2021-06-10 21:21:16

Std Dev

Requests Total OK %KO Req/s Min 50th 75th 95th 99th Max Mean
Global Information 316724 316724 0 0% 87.808 2 42 74 146 218 3417 53 64
Get application release build access check 18204 18204 0 0% 5.047 2 12 29 80 127 1026 23 31
Send state scenario 14856 14856 0 0% 4.119 5 39 59 108 169 1620 47 58
C device activation i 828 828 0% 0.23 227 515 665 857 1303 2417 543 215
Get .well-known 828 828 0 0% 0.23 3 26 57 124 185 400 40 43
Get device login challenge 828 828 0 0% 0.23 4 28 45 85 131 1019 36 42
Post device login 828 828 0 0% 0.23 15 61 92 163 244 404 74 50
Post device change password 828 828 0 0% 0.23 24 70 106 171 252 1118 84 70
Get device code 2484 2484 0 0% 0.689 6 25 44 95 150 1064 35 37
Post device tokens 828 828 0 0% 0.23 84 118 162 257 371 1141 141 82
Post complete enroliment 828 828 0 0% 0.23 19 43 77 180 265 547 63 56
Send SDJD scenario 14856 14856 0 0% 4.119 4 35 56 104 167 1644 44 61
Get Next scenario 14856 14856 0% 4.119 5 94 130 210 272 1698 109 81
Get next device operation 14856 14856 0 0% 4.119 4 37 57 109 164 1517 47 55
Post acknowledge received 14242 14242 0 0% 3.948 4 30 47 89 135 1574 38 42
Post acknowledge succeed 14242 14242 0 0% 3.948 5 21 34 61 92 1563 27 33
Get application release info 18204 18204 0 0% 5.047 5 66 99 156 202 1123 73 47
Get application release build content 18204 18204 0 0% 5.047 39 110 154 218 293 3417 125 80
Get ication release access check 90804 90804 0 0% 25174 2 12 23 52 98 1054 18 25
Get ication release d content 90804 90804 0 0% 25174 31 72 99 172 257 3380 87 72
O6Lasa craTucTuka no 3anpocam 1 Bpemsi oTBeTa
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KonnuectBo 0TBETOB B CEKyHly C pa3ferieHMeM rno craTycy
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MeTpuku yTunuaaumum annapaTHbIX PecypCcoB cepBepa NpUoXeHnri

ne, ny, nM

CPU Basic




TCP Connections

MokasaTtenu npounssoautTensHocTn cepepa CYB[

Active sessions
current~

Transactions commits

Change Stats

auth DELETE
emm DELETE
th UPDATE
&l iT

emm UPDATE

MeTpukun yTnusaumm annapaTHbIX pecypcoB cepsepa CYB[
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HDD auck

MakcumanbHasi npou3soanTesibHOCTb
Bpems nposefeHus TecTupoBaHus:

® Hauano: 2021-06-09 15:46:15
® OkoH4yaHue: 2021-06-09 16:47:15

CPU Basic

Netwerk Tral

Disk 10ps Completed

Disk R/W Time

954 MiB




Requests Total OK KO %KO Req/s Min 50th 75th 95th 99th Max Mean Std Dev
Global Information 448014 448014 0% 120.337 1 33 65 122 199 3295 46 69
Send SDJD scenario 23400 23400 0% 6.285 4 40 62 97 162 3295 49 105
Complete device activation scenario 1308 1308 0 0% 0.351 262 578 676 976 1749 6352 632 350
Get .well-known 1308 1308 0% 0.351 3 29 68 121 197 866 43 50
Get device login challenge 1308 1308 0% 0.351 5 39 55 89 138 1027 45 42
Post device login 1308 1308 0% 0.351 13 67 95 153 234 1590 78 7
Post device change password 1308 1308 0% 0.351 23 77 114 182 319 1055 93 80
Get device code 3924 3924 0% 1.054 7 30 47 90 148 1065 40 53
Post device tokens 1308 1308 0% 0.351 87 151 182 243 345 883 161 55
Post complete enroliment 1308 1308 0% 0.351 19 69 100 183 535 1905 90 120
Send state scenario 23400 23400 0% 6.285 4 43 64 99 173 3295 52 105
Get Next scenario 23400 23400 0 0% 6.285 6 93 121 192 334 3645 108 129
Get next device operation 23400 23400 0% 6.285 4 43 60 92 158 3264 52 106
Post acknowledge received 22035 22035 0% 5.919 3 27 40 68 112 3258 33 50
Post acknowledge succeed 22035 22035 0% 5.919 4 19 33 70 111 1087 27 32
Get ication release d d access check 143136 143136 0% 38.446 1 9 18 44 74 1051 15 28
Get application release build content 20340 20340 0% 5.463 39 95 121 189 320 2316 108 65
Get application release info 28716 28716 0% 7.713 5 51 73 113 189 1182 55 47
Get ication release content 101064 101064 0% 27.146 32 7 98 153 285 3075 85 69
Get application release build access check 28716 28716 0% 7.713 2 11 25 56 88 1012 18 23
OOwasa cTraTucTuka no 3anpocam 1 Bpemsi OTBeTa
Indicators
500k
400k
a8
@
:.; 300k
[/
=
=]
]
= 200k
E
=
=
100k
Ok T T
t < 800 ms 800 ms <t < 1200 t= 1200 ms failed
ms
Response Time Percentiles over Time (OK)
oo [ 1m 20m] 30 [
z
= 4k
E
= ﬁ
=
o 2k
(-1
: |
[/
0k A
I I | I |
15:50 167 ] . 18 16:40 .
min 25% S 75% WA B0% WMes% MO0% WMos% MMoow MM max o Active Users

KonunyecTBo OTBETOB B CEKYHAY C pasdereHremM rno crartycy

100

siasn annay



Zoom  1m [10m| 1h ]:| — Al Ko oK Active Users

w

QL

w

S 200 200
% Aot ol hand o I“’””I. i aty] |

[ Y Ty ! 1 |

"6 [TRITYwrN kb J‘fll| ] | | | I

& 100 . ety | ! ! ! I 100
-1 L da i |

£ ! | f

= I

=

0 0
I I I I
16:10 16:20 16:30 16:40
Zoom | 1m |10m| 1h | — Al kO

w

@

(]

S 200

o

]

B

s

@ 100

F=]

E

=

=

0
T T T T T
15:50 16:00 16:10 16:20 16:40
MeTpukn yTrnusauumn annapaTtHbIX pecypcoB cepBepa NpuroxeHum
ne, ny, nNM

CPU Basic

Network Traffic Basic




TCP Connections

MokasaTenu npounssoanTensHocTh cepsepa CYB[

Active sessions

Transactions commits

Change Stats

auth DELETE

emm DELETE
emm | T
emm UPDATE

auth IN T

MeTpuku yTunusaumm annapaTtHbix pecypcoB cepsepa CYB/[

ne, ny, nNM

ne, ny, NMm



Network Traffic Bas

Disk R/W Time

Harpyska nHteHcnsHocTb 100%, AnNuTEenbHOCTLIO 1 Yac
Bpewms oTknuka:

® Ha 95-m nepueHTUne - He Bbiwe 200 Mc
® Ha nuke - He Bbllle 4 ¢



YTunusaums annapartHbIX pecypcoB (CpeaHee 3HaveHue):

CPU He Bbiwwe:

® CI-36%
® BANY+MNM+MNB6-11%

RAM He BbliLwe:

® CI-48%
® BANY +MNMM+NB-51%

[uncka He Bbilwe:

Ob6beMa BbINOMHAEMbIX AUCKOM Onepaumii:

® BANY+ 1M +TMB:
® read - 29 iops
® write - 54 iops

Konuyectso 3anvcbiBaeMbix MB/c B cpegHem:

® BONY+TM+Tb
® read - 1.32 MB/c
® write - 1.57 MB/c

Bpemsi npoBeeHUst TECTUPOBaHUSI:

® Havano: 2021-06-09 22:55:59
® OkoH4yaHue: 2021-06-09 23:56:24

Requests Total
Global Information 316922
Send SDJD scenario 14856

Complete device activation i 828
Get .well-known 828
Get device login challenge 828
Post device login 828
Post device change password 828
Get device code 2484
Post device tokens 828
Post complete enroliment 828

Send state scenario 14856

Get Next scenario 14856
Get next device operation 14856
Post acknowledge received 14341
Post acknowledge succeed 14341

Get ication release d access check 90804
Get application release build content 18204
Get ication release dep content 90804
Get application release info 18204
Get application release build access check 18204

O6LLJ,aﬂ CTaTUCTUKa NO 3anpocamM 1 BpemMA oTBeTa

oK

316922
14856

828

828
828
828
828
2484
828
828
14856

14856

14856
14341
14341
90804
18204
90804
18204

18204

0

%KO

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Req/s

87.693

4111
0.229

0.229
0.229
0.229
0.229
0.687
0.229
0.229

4111
4.111

4111
3.968
3.968
25.126
5.037
25.126
5.037

5.037

Min

267

24

87

35
31

50th

33
26

431

13
33
45
48
23
119
56
29

74

29
25

83
62
48

75th

61
45

500

37
45
68
73
33
140
87
48

104

44
38
26
17
102
81
66
17

95th

105
81

676

85
75
109
123
60
194
168
83

146

75
65
49
37
145
126
100
40

9%th

156
129

982

122
100
141
177
88

257
244
125

237

118
91
73
61
227
211
133
63

Max

3889
2476

1430

194
197
259
310
1049
391
1068
2562

3029

2476
1253
2895
1041
3889
3781
1020

1055

Mean

43
37

26
37
53
59
29
129
7

40

88

38
31
21

93
74

50

Std Dev

65
82

127

28
20
29
32
38
34
65
81

105

81
43
48
21
74
77
34
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MeTpI/IKVI yTnnunsaumm annapaTtHbIX pecypCcoB cepBepa I'IpVIJ'IO)KeHI/IVI

ne, ny, NnMm

CPU Basic

Network Traffic Basic

TCP Connections

MNMokasaTtenu npoussoguTensHocTn cepeepa CYB[

ne, ny, NMm

Active sessions




Transactions commits

Chang

emm DELETE

emm UPDATE

(bgwriter)

MeTpukn yTunmsauum annapaTHbiX pecypcoB cepepa CYB[

ne, ny, NnMm

CPU Basic




Disk 10ps

Disk R/W Time

TecTupoBaHne 4OCTYNHOCTU

MokasaTtenu BpeMeHN OTKINnKa

Harpy3ka nHteHcuHocTbio 100%, gnutensHocTb 10 min. TecTbl NpoBoAunMCh Ha npodune ANs TECTUPOBAHWUS CTaBUITbHOCTU CUCTEMbI, HO B NpoLiecce
BbINOMHEHMS TECTa MMUTUPOBAnach oHa 13 NepevYnCneHHbIX HKE HeJOCTYMHOCTEN:

1. HepocTynHOCTb CepBEPOB NPUIOXEHWIA
a. 1-ro cepsepa
b. 3-x cepsepoB

2. HepocTtynHocTb cepBepoB MHPPACTPYKTYpPbI
a. 1-ro cepsepa
b. 2-x cepsepoB

3. HepocTynHOCTb CepBepOB LUMHBLI COOBLLEHNI
a. 1-ro cepsepa
b. 2-x cepsepoB

MpnBoOAATCA TONBKO rpacukn BpeMeHn 0TBETa cepeepa 1 KonmyecTBa OTBETOB C OLUMBKaMu AMs OLEHKM BIIMSIHUA HEQOCTYMHOCTU MHDPACTPYKTYpbI HAa
[OCTYMHOCTb CepBUca, a Tak xe rpaduku ytunusaummn CPU n RAM cepBepa npunoxeHuii Anst oLeHKM Heob6XoAMMOro 3anaca pecypcoB Afs
npeaoTBpaLLEHNs CUTyaLmMn KackagHoW HeAOCTYNHOCTW.

BblkntoveHme n BkntoveHue 1-ro App cepeepa

BbiknioyeHne ogHoOro cepeepa NPUNoXeHNn He3HaunTenNbHO BNUSET Ha paboTy cUCTEMbI, KONMMYECTBO OWNGOK cocTaenseT meHee 1 %, nepuoa
BO3HVKHOBEHMNS OLIMOOK CBA3aH C MOMEHTOM HaCTyNneHns HeJoCTyNMHOCTW. OLnMBKM NOABMSIOTCA HECKOMNBKMMM KOPOTKMMU Craiikamu.

~40%-1 pocT yTunusaummn CPU HabniogaeTcs TONbKO Ha OHOM U3 CepBEPOB NPUMOXEHUIA, Ha APYr1e HOAbl Harpy3ka NpakTM4ecku He n3meHsieTcs. Takoe
noBeAeHWe CBsI3aHO C KOHUrypauuei TeCTOBOro CTeHAa, Npu KOTOPOiA Harpy3ka paBHOMEPHO pacnpeaensieTcst Ha 3 rpynnbl, B KaXao0W 13 KOTOpbIX Mo 2
cepBepa. Bbixoa U3 cTposi o4HOro cepBepa B rpynne NPMBOAMT K NepepacnpeaeneHunto Bcero Tpadmka rpynnbl Ha 2-i cepeep, ABYyKpaTHO yBenMunBas
Harpy3ky. [laHHasi KoHurypaums cpeapl 6bina peanusoBaHa ans obecneyeHuss Tpebyemorn nponyckHon crnocobHocTy ceTu. Takum obpasom, B criydae ¢
paBHOMepHOV 6anaHCMPOBKON MeXay BCEMM y3riamu yBernmyeHne yTunmusaumm coctaBuT He 6onee 10%. Mocne BoccTaHOBNEHUst cepBep aBTOMaTUYeCKu
BKIOYaeTcs B paboTy knactepa, v yTunusaums pecypcoB BO3BpaLLaeTcs K NPEXHEMY YPOBHHO.



i Executions & Response Time (ms)

Requests % 50th 75th | 95th | 99th

- - - . . iy - -
Total # OKs# KO+ Cntiss Min % pct% pl:t¢ pcl¢ pct# Max & Mean %

Global Information 1478080 1478018 62 2451.211 1 40 8 588 BE61

» Send SDJD scenario 115200 115176 14 191.045 68 - 667 6542
~ Complete...scenario 3 6392 - 10.607 : 5049 11297
Get .well-known . L ) b 10.607
Get devi...hallenge 3 3¢ 0 10.607
Post device login 3 53 | 10.607
Post dev...password
Get device code
Post device tokens
Post com...rellment
Send state scenario
Get Next scenario
Get next...peration
Post ack...received
Post ack... succeed
Get appl...ase info 141132 141132
Get appl...ss check 141132 141132
Get appl...ss check
Get appl... content

Get appl... content 4260 0 | 33 26 1950

Count# | Percentage #
status.find.is(201), but actually found 500 B 74.194 %
status.find.is(201), but actually found 502 19.355 %
status.find.in(200,201,202,20 4,205,2 208, ). found 500
status.find.i but actually found

). but actually found
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CPU Basic

Memory Basic




TCP Connections

Connections

19:57 19:58 19:55

Network Traffic Basic

954 MiB

477 MiB

-954 MiB
19:53 19:54 19:55 19:56

== trans ens192 == frans o == recvlo == recv ens192

OTkntovaembIn y3en

CPU Basic

19:53 19:54 19:55 19:56 19:57

== Busy System Busy User Busy lowait == Busy IRQs Busy Other

Memory Basic

0B
19:53 19:54 19:55 19:56 19:57

= RAM Total == RAM Used RAM Cache + Buffer == RAM Free SWAP Used




BblkntoveHme n BkitoveHne 3-x App cepsepoB

Mpu BbIXOAE M3 CTPOS 3-X M3 B-TU CepBepoOB, KONMNYeCTBO OLWNBOK yBenuymBaeTcst Ao 1%, ogHako, ~81% Bcex owmnbok ¢ kogom 429 (Too Many Requests),
4YTO CBMUAETENbCTBYET O cpabaTbiBaHWK 3aLLUMThl cepBepa OT neperpysku. [laHHble OLWMbKM NOSIBUMUCHL B pe3ynbTaTe JOCTMKEHNS

YCTaHOBMNEHHOIrO JIMMUTA OAHOBPEMEHHBLIX COEAMHEHUN K gateway-saM, MPUHUMAIOLLMM 3anpoCkl OT MOGUMbHBIX YCTPONCTB. OTKIOHEHWE COeANHEHWUN,
NPEeBbILLAIOLLMX NMUT, MO3BOMSIET HE Neperpyxartb cepBepa NPUOXEHNI coxpaHsis X paboTocnocobHOCTb NPU NPEBLILLIEHUN NPeAeNbHON Harpy3ku.
BkrtoyeHune cepBepoB BO3BpaLLAET KNacTep B pexum ctabunbHon 06paboTki 3anpocos, nokasaTeny yTunmsaLumm pecypcoB 1 METPUKK
NPOU3BOANTENBHOCTW BOCCTAHABNMBAOTCS [0 NPEXHENO YPOBEHSI.

[NokasaTtenu BpeMeHU OTKITNKa

{l Executions ® Response Time (ms)

Requests = % 50th | 75th | 95th | 99th
Total # KO % Cntls ¢ Min ¢ pcts pcts pct s pcts Max+ | Mean#

Global Information 1543220 1528568 14652 9 | 2559.237 1] 12 45 94 2352 38706 142
» Send SDJD scenario 115200 113665 Be 194 191.045 58 69 113 2988 195
* Complete...scenario 6396 6200 10.607 434 515 1645 30666
Get .well-known 6396 6302 4 i 10.607 10 24 93 6248
Get devi...hallenge 6302 6302 0 i 10.451 17 30 64 795
Post device login 6302 6281 b 10.451 44 61 : 1045
Post dev...password 6281 6260 0% A16 88 1170
Get device code 18780 18778 4 ( 3L 34
Post device tokens 6258 6244
Post com...rollment 6244 6200
Send state scenario 115200 113615
Get appl...ss check 141132 139881 5 3 2116 37653
Get Next scenario 115200 113193 2007 b 191.045 : 702 40982
Get next...peration 115200 113836 : 191.045
Post ack...received 65027 64646 : 107.839
Post ack... succeed 64646 : 0% 107.207
Get appl...ase info 141132 234.08

Get appl... content 4260 43 7.065 ilil 3 38331

Get appl...ss check 703860 b 1167.264 38015

Get appl... content 21000 a8 34.826




Count* | Percentage =

status.find.is{200), but actally found 429 60.057 %

status.find.is(201), but actually found 429 14.011 %

status.find.in{200,404), but actually found 429
status.find.| 11}, but actually found 500
status.find.i ). but actually found 504
status.find.is(200), but actually found 504
status.find.in(200 ). but actually found 504

enge: Failed to build request: Failed to build request: j.u.NoSuchElementException: No attribute named
s defined

status.find.in(20 202, 20 ] found 429
status.find.in(200
status.find. ), but actually found 500

status.find. ), but actually found 500

status.find.in{200
status.find.is(200]), but actually found 502

header(Location).find found nothing

Response Time Percentiles over Time (OK)
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CPU Basic

20:24 20:25

== Busy System Busy User Busy lowait == Busy IROs Busy Other == [dle

Memory Basic

20:25

== RAM Total == RAM Used RAM Cache + Buffer == RAM Free SWAP Used

Network Traffic Basic

954 MiB

77 MiB

-477 MiB

-954 MIiB
20:23 20:24 20:25 20:26

= trans ens192 == translo == recvlo == recvens192

TCP Connections

Connections

OTkntovaembIn y3en




CPU Basic

Memory B

TCP Connections

BbikntoveHme 1 BkntoveHne 1-oro Infra cepsepa

BobikntoyeHue cepsepa Infra, sBnsioLlerocs NMAEpoOM, He3HauYUTeNbHO BNMsSiET Ha paboTy cucTemMbl. Ha rpacdhukax BUGHO KpaTKOBPEMEHHOE YBenuyeHue
BpPEMeHM OTKIMKa 1 yTunusauum CPU Ha cepeepax NpumoxeHuin. B cBasu ¢ BLICTPLIM NEpeKIIioUeHNeM Ha Pe3epBHYH0 HOAY Kakue-nmbo owmbkmu
oTcyTcTBYHOT. Bo Bpems nepeknioyeHnst BedyLLero yana npoucxoamT 3HauuTenbHbIN Berneck ytunusaumm CPU Ha HosoM nuaepe. Mocrne BkrioyeHust
cepBep npucoeauHsieTcs K infra knactepy 6e3 3aMeTHOro BNUSIHUSI Ha CEPBEPbI NPUITOXEHWUI U NpoLecc 06paboTku 3anpocos.

MokasaTenu BpPeMeHU OTKITNKa



{3 Executions ® Response Time (ms)

Requests .
Total & 0 .+ | Mins 50th 75th 95th 99th

pct# | pct# | pots pct#

Global Information 1608974 1608974 0 37.662 86 951 8389
Complete...scenario 6396 6396 0 i . - 794 4069

Send SDJD scenario 115200 115200 0 8 852 7 37 93 1047

Send state scenario 115200 115200 0 9 188.852 i } 1056

Get appl...ss check 141132 141132 0 b 231.364

Get appl...ase info 141132 141132 0 b 231.364

Get appl...ss check 703860 7 0 1153.869

Get appl... content 4260

Get Next scenario

Get appl... content . 21000

Response Time Percentiles over Time (OK)
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CPU Basic

a 15:21 2

== Busy System Busy User Busy lowait == Busy IROs Busy Other == [die

Memory Basic

17 15:18 15:19 15:20 15:21 16:22

== RAM Total == RAM Used RAM Cache + Buffer == RAM Free SWAP Used

[MokasaTenu nponssoanTenbHOCTM cepBepa Infra

OTkniovaembln ysen

CPU Basic

1518 1519 15:20 15:21 15:22

== Busy System Busy User Busy lowait == Busy IRQs Busy Other == Idie

Memory Basic

A7 1518 15:19 15:20 15:21 15:22

= RAM Total == RAM Used RAM Cache + Buffer == RAM Free SWAP Used

HoBbIi master y3en




CPUB

BbikntoueHune n BkntoveHue 2-x Infra cepsepos
Mocne BbIKMOYEHNS 2-X U3 3-X cepBepoB pacnageTcs knactep infra BBUAY oTcyTCTBUA KBOpyMa. OTO NpMBOAMT K HegocTynHocTn B[] Redis n Consul.

Kak cneacTteve NnponcxoanT yBeNMYeHe BpeMeHn OTBETa Ha 3anpockl, POCT KONMYecTBa COeAVHEHUI Ha cepBep NPUNOXEHWI U HecTabunbHas paboTta
cuctembl. MosiBnsTCA owWmnbkM 06paboTky 3anNpoCoB CO CTOPOHLI cepBepa M oLwnbku TaimayTa. ObLuee BpeMs cTabunusauum nocrne BOCCTaHOBMNEHUS
MHPACTPYKTYpPbI 3aHAN0 ~1 MUHYTY, 4TO B 3 pasa buicTpee yem Ansa penusa 2.5.0 (3 MUHYTHI).

[NokasaTtenu BpPeMeHU OTKITNKa

i Executions (® Response Time (ms)

Requests “ LT 50th 75th 95th 99th

Total Cntise | MIn® [ pets | pete | pets | pets

KO & Max =

Global Information 1545381 1543572 1809 094 | 2637.571 0 12 48 159 2741 26913

Send SDJD scenario 115200 114915 0% | 189.163 58 186 2649 18528
Complete...scenario 6396 6313 8 1% 10.502 437 15890 28345
Send state scenario 115200 114889 3 5 189.163 58 2676 18461
Get appl...ss check 141132 141032 b 231744 5 2401 18357
Get Next scenario 115200 114872 189.163 4433 23621
Get appl...ase info 141132 140955 7 231.744 6611 26913
Get appl...ss check 703860 703355 1155.764 2421 18733
Get appl... content 4260 4258 o 6.995 298 3942 14850

Get appl... content 21000 20982 B 34,483 3 3815 19221




Count % | Percentage #

status.find.is(200), but actually found 429 700 38.631 %

status.find.is(201), but actually found 500 36.038 %

status.find.is(201), but actually found 429

status.find.in{200,404). but actually found 429

status.find.is(200), but actually found 4415 %

status.find.is{200), but actually found i 3.642 %
1.049

found 500

 Failed to build request: .u.NoSuchElementE : No attribute named

). found 429

Response Time Percentiles over Time (OK)
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CPU Basic

M Total == RAN

TCP Connections

BoikntoveHme 1 BkntoveHue cepeepa NATS Streaming

BeikntoyeHune ogHoro cepeepa NATS Streaming conpoBoxgaeTcs KOPOTKMM NEPUOAOM NOSIBREHUS OLLMGOK, CBA3AHHbBIX C NepekniodeHreM nuaepa Ha
pe3epBHyto Hoay. BknoyeHHbIN cepBep aBTOMaTnyeckn noaknoumncs k knactepy NATS B ponu pennvku. MiameHeHne B yTunusaumm pecypcos
HabnogaeTcs NULWb Ha y3nax WWHbI U SBNSIETCS CNeACTBMEM NepeknoveHns nuaepa. Bpemsa HegocTynHocTy aHanornyHo penusy 2.5.0 - meHee 10
CeKyHf, Mocrne Yero CocTosiHne cuctembl cTabunuanposanock. Cuctema coxpaHuna AOCTYMHOCTb, B (hyHKLMOHANbHOCTY He cBsidaHHoM ¢ NATS.

MokasaTenu BpPEeMEeHU OTKITNKa



i Executions & Response Time (ms)

Requests M 75th 95th 99th .

" .
Total % Py pct# pct# pct= T

Global Information 1622115 1619151 P36 2690.075 : 46 94 814 18099
Complete...scenario 6396 6347 4 10.607 - 825 7576 15535
Send SDJD scenario 115200 114246 954 1% | 191.045 ] 121 16020
Send state scenario 115200 114249 951 5 191045 ] ! 122 16020
Get Next scenario 115200 114233 191.045 : 278 16078
Get appl...ase info 141132 141089 f 234.05

Get appl...ss check 141132 141132 ] 234.05

Get appl...ss check [ [ ) o 1167.264

Get appl... content

Get appl... content

Count+  Percentage #
status.find.is(201), but actually found 504 1925 64.946 %

5.find.in(200,404), but actually found 504 947 31.95 %

status.find.is{200), but actually found 504 92 3.104 %

Response Time Percentiles over Time (OK)
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[okasaTenu Nnpon3BoANTENBHOCTM CEpPBEpPA NPUITOXEHNIN



CPU Basic

21:33 21:34 21:35 21:36 21:37 21:38

== Busy System Busy User Busy lowait == Busy IRQs Busy Other == Idle

Memory Basic

133 21:34 21:35 21:36 21:37 21:38

== RAM Total == RAM Used RAM Cache + Buffer == RAM Free SWAP Used

MokasaTtenu npounssoautTensHocTh cepepa NATS

OTkntovaembI y3en

CPU Basic
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== Busy System Busy User Busy lowait == Busy IRQs Busy Other == Idle

Memory Basic

0B
21:33 21:34 21:36 21:36 21.37 21:38

= RAM Total == RAM Used RAM Cache + Buffer == RAM Free SWAP Used

HoBbili primary y3en




BoikntoueHne u BknodeHne 2-x cepsepoB NATS Streaming

BrikntodyeHue 2-x cepeepoB NATS Streaming (0anH U3 KOTOPbIX MacTep) NPMBOAMT K pacnagy kracrtepa 1 octaHoBKe 06paboTku 3anpocoB CUCTEMOW.
[axe nocne BoccTaHoBneHus Bcex y3noB NATS, Bbicokas MUHTEHCMBHOCTb NOCTYNaLLMX 3anpocoB NPUBOAUT aKTUBHOMY POCTY KONIMYECTBA COEANHEHUIA
Ha cepBepax NPUNOXEHWI U He NMO3BONSeT MTHOBEHHO BOCCTAHOBUTL CTAGUNBbHOCTL cUcTeMbI. [lopaBoTkM MO OrpaHUYEHUIO KOIMYECTBa OAHOBPEMEHHbIX
CoeMHEHWIN Ha NGinX NO3BOMNIN YMEHBLUUTL NePUOz NMOSTHOTO BOCCTAHOBMEHMWSI CUCTEMBI [0 1 MUHYTBI, 4TO B 3 pa3a nyyLue no CpaBHEHUIO C Penu3om
2.5.0 (3 MUHYTBI).

MokasaTenu BpPEeMEeHW OTKITNKa

75th 95th 99th
pet# pect# pct#s
11110

» Complete...scenario b i 11130 15562
» Send state scenario 115200 b 5 11054 15593

Get appl...ss check 141132 133837 . b 4 2411 9167

Get Next scenario 115200 110726 4474 4%  189.786 13903 20875
Get appl...ase info 141132 133815 o 232.507 FLYE] 9315
Get appl...ss check 703860 667414 b 1159.572 2367 11461
Get appl... content 21000 19819 5% 34.596 aroe 11692
Get appl... content 4260 4037 223 7.018 4369 9914
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MokasaTenu npon3BoanNTENIbHOCTU cepBepa I'IpVIJ'IO)KeHI/II7I

CPU Basic

== RAM Total == RAM

CTtpecc TecTupoBaHue

BoccraHoBneHue nocre ctpeccoBon Harpy3ku 225%-100%



Mpu Bo3BpaLLeHWK C Harpy3kn paBHol 225% OT ypOBHS NPOrHO3Mpyemon NMkoBon Harpy3ku 4o 100% BoccTaHOBMEHWe cucTeMbl 3aHUMaeT ~1 MUHYTY,
4YTO COOTBETCTBYET NpeabsiBnsemMbiM TpeboBaHusm. [ocne ykasaHHOro BpeMeHW COCTOsHNE cucTeMbl cTabunuanpyetcs. Kakve-nn6o owmbku B norax
OTCYTCTBYIOT. Bpems BOCCTaHOBNEHNS CHU3WUMOCL B 5 pas no cpaBHeHuto ¢ pennsom 2.5.0 (~5 MUHYT) , KONMYEeCTBO OWMBOK yMeHbLUMMCA Ha 12%.

[MokasaTenun Npon3BoanTENbLHOCTU cepBepa NPUNOXeHUN

Requests Total OK KO %KO Rea/s Min 50th 75th 95th 99th Max Mean Std Dev

Global Information ' 8914220 5468632 | 3445588 39% 3688.134 ' 0 4304 10001 23750 33797 100076 7022 8362

Zoom 1m:1tlm: I:I

=
£
= 100k
@
£
@
w
E -, 50k
o
@
o
T T T T \| T T T .
22:35 22-40 22:45 -50 22:58 3 3:0 2310
min i 50% < 75% 0%  EEesw WM oow WEO5% NN 0o% MM max “Active Users
]:| — Al Il KO oK Active Users

w
-
S 20k 100k
o
L]
e
-.O_ L I1 1
@ 10k o . 50k
£
S L 1

ok | ok

I | | | | I I
22:35 22:40 22:45 22:50 2255 23:00 23:05 2310
MeTpI/IKIA yTunmdauum annapaTtHbIX pecypCcoB cepBepa npmno>|<eH|/||?1

CPU Basic

Memory Basic

= RAM Total




Top pro

Wcnonb3oBaHue AMCKOBOro NPOCTPaHCTBA

Bbasa paHHbIX B
CkopocTb notpebnexus pecypcos aucka npun 100% Harpyske ~ 4.91 I'6 B Yac, To ecTb ~ 117,84 ['6 B AeHb, YTO aHanorM4Ho penuay 2.5.0.

OCHOBHYI0 YacTb AaHHbIX cocTaBnsieT cxema "audit” ~75% Bcero o6bema. MybuHa xpaHeHust ayamTa no yMonyaHuio - 3 Mec, Nocrie Yero NpomMcxoamT
ouncTka bonee cTapbix JaHHbIX.

MuHUManbHbIA HEOGXOAUMBIN pasmMep Aucka ANs XpaHeHUst AaHHbIX 3a 3 mecsiua: 10,6 T6.

Bbasa gaHHbIX [TY
CkopocTb noTpebneHns pecypcos aucka ~ 600M6 B vac, To ectb ~14 I'6 B eHb. OCHOBHas YacTb AaHHbIX 95% - aTo Tabnuua journal.
journal: xpaHeHue go 8 month => tabnuua MoxeT BbipacTv Ao 3,13 T6

MuHUManbHbIN HeoBXxoauMBIN pa3Mmep AMcKa Anst XpaHeHust AaHHblx: 3.2 T6.

Bba3a aaHHbIX [TM
O6'beM [AaHHbIX 3aBUCUT OT KONnn4yecTBa 3arpy>KeHHbIX ﬂpMﬂO)KeHI/IVI n 6Mﬂ,CI,OB.

Ba3sa NM, 3anonHeHHas cornacHo TpeboBaHusaMm k cucteme “Aspopa LieHTp” Bepcun 2.5.1 (7 NnpunoxeHuid, B kaxxgom n3 kotopbix: 41 penus, 5
3aBMCUMOCTEN, 3 CKPMHLLOTA M UKOHKA), 3aHumaeT He 6onee 80MB.

B npouecce akcnnyaTtaumu ee yBenmyeHne MoXeT NPOUCXOAUTb B CBA3U C CO3aaHWeM noanucen Ans sasucumocTen n bungos, pacxogyst ~3 kB Ha ogHy
noanmchb.

MuHuManbHbIN HeobxoauMbIA pa3Mep Aucka Anst XxpaHeHust gaHHbix: 100MB.

MpocTtpaHcTBO, Tpebyemoe ans xpaHeHus kawa KoHTeHTa NGINX
yLIVITbIBaH, 4YTO CKayMBaeTCH TOSIbKO I'IOCJ'Iep,HVIVI penua:

1. 7 npunoxenna no 20 M6 => 140 M6
2. 3aBMCMMOCTM Kaxaoro npunoxeHus => 700 M6

Tak kak KaLLuMpoBaHWe KOHTeHTa ocylectansieTca B EMM n Appstore, To => (700 + 140) * 2 = 1,68 6.

BbiBoAb!

OnpepeneHa u noaTBepx/aeHa MakcuMarnbHasi NPOM3BOAMTENBHOCTL CUCTEMBI, COBMNaJatoLLas ¢ NMKoBON, Ha ypoBHe 150%. [ins obecneyeHns Takomn
NpoM3BOAUTENBHOCTH Heobxoammo ncnons3osaHne CDN B CBA3M € NOMHOM yTUnu3aumen cetu (NponyckHon cnocobHocTbio B 10 Gbit) npu ckaumBaHum
koHTeHTa. K cucteme 6e3 CDN He pekomeHayeTcsa nogknioyath cBbie 50K yctpoicTs. [1o MOMEHTa OCTMXEHUSI MOPOroBbIX 3HAYEHWI yTUNn3aums
CUCTEMHbIX PECYPCOB pacTeT NMIMHENHO C POCTOM Konmn4ecTsa 3anpocoB. CHMKEHNUS NPOU3BOANTENILHOCTM CUCTEMBI MO CPaBHeHUIO ¢ penusom 2.5.0 B
npoLecce TECTUPOBaHUSI BbISIBIIEHO He GbIro.

Hwxe npyvBoautcs Tabnuua pekoMeHaoBaHHbIX TpeboBaHUii K pecypcaM B 3aBUCMMOCTM OT KONUYECTBA NOAKIMOYEHHbIX YCTPOWCTB:

KonuuyecTso Cepeep Cepsep b[1 KommeHTapwuii



YCTPOWCTB MPUIOXEHUA

10,000 B MNb, MM, Ny MuHuManbHas KoHpUrypaums
CPU: 2 CPU: 2 TpebyeTca NoHWxXeHWe 3HaveHne napameTpa swappiness B OC Ans MUHUMMU3aALMKM UCNONb30BaHNSA
RAM: 3GB RAM: 3GB aiina nogkaykn. PekomeHgyemoe 3HayeHue B uHTepeane: 5 - 10

HDD: 60GB HDD: 275GB

Konuuectso KonuyecTtso cepsepos: 1
cepBepoB: 3
50,000 BO NB, MM, Ny
CPU: 3 CPU: 3
RAM: 4GB RAM: 6GB

HDD: 80GB SSD: 1.3TB

KonuuecTso KonuyecTtso cepsepos: 1
cepBepoB: 3
100,000 b MNb, MM, Ny Heobxoammo ncnonb3oaHne CDN
CPU: 3 CPU: 3
RAM: 6GB RAM: 8GB

HDD: 110GB SSD: 3TB

KonunyectBo Konunuecteo cepsepos: 1
cepBepos: 3
275,000 B Nb BA MM + Ny Heobxoaumo ncnons3osaHve CDN
CPU: 6 CPU: 3 CPU: 4
RAM: 8GB RAM: 12GB RAM: 12GB

HDD: 130GB SSD: 5.5TB SSD: 2TB

Konunyectso Konunuectso Konunuectso
cepsepos: 3 cepsepos: 1 cepsepos: 1
550,000 B N6 BAMM + MY  LleneBas koHdurypauus
CPU: 6 CPU: 3 CPU: 6 Heobxoammo ncnonb3osaHne CDN
RAM: 8GB RAM: 24GB RAM: 24GB
HDD: 160GB SSD: 11TB SSD: 3.5TB
Konunuectso Konunuectso Konunuectso
cepsepos: 6 cepsepos: 1 cepsepos: 1

* B Tabnuue He yunTbiBaeTca pe3epBHbiii cepeep B[.

BoBpewms 12-yacoBoro TecTa 6bina noaTBepXaeHa cTabunbHas pabota cucTeMbl Npy ANUTENBbHON 3KCNyaTaumn. YTunusaums annapatHbiX pecypcoB U1
rokasaTesiv NPoOM3BOAUTENBHOCTY OCTaBaNMCh YCTOMYMBLIMU Ha NPOTSHKEHUM BCEro TECTa M HAaXOAWNWCH B pamkax NpefbsiBnsieMblx TpeboBaHuit.

TecTupoBaHve Nokasaro, YTo BepTuKarbHOe MacluTabupoBaHe CepBEepPOB NPUMOXEHUI ABMSETCA HeOCTAaTOUYHO 3PPEKTUBHBIM BAPUAHTOM.
[opusoHTanbHOe MMeeT GonbLUMii KO3PULMEHT U MO3BOMSET HAapaLLMBaTb NPOU3BOAMTENBHOCTb MNPOMNOPLMOHANBHO 40GABNSEMbIM y3ram.

YcTaHoBKa OrpaHMYeHnst MakCUMaribHOrO KONMYeCcTBa OAHOBPEMEHHBIX COEANHEHWI HA NGiNX NO3BONMIa cTabunuavpoBaTb paboTy cMCTEMbI NpU
Harpyskax npeBbILLALLMX €€ BO3MOXHOCTU U UCKMIOYUTBL NPOBNemMy HEKOHTPONMPYEMOro pocTa COeAMHEHWIA, KOTopasi NIPMBOAMNA K MOMHON yTUNn3auum
namsTV y3na, U kak CrieiCTBMe, HEAOCTYNMHOCTU BCEX CEPBUCOB Pa3BEPHYTbIX HA HeM. [laHHas opaboTka NonoXUTENbHO NMOBMMSANA HE TOMNbKO Ha
NpoLeCC BOCCTAHOBIEHUS NOCINE aHOMASIbHO BbICOKOW Harpy3ku, HO M Ha BOCCTaHOBIEHME NMOCHE Pas3fiMYHbIX OTKa30B KOMMOHEHTOB UHPPaCTPYKTYpHbI,
ynyyLInB ero B cpegHeM 3 pasa Mo cpaBHeHuto ¢ penuaom 2.5.0.

Takke, N0 CpaBHEHUIO C NpeablayLLMM penmn3om Bbin CHUXKEH 06beM MUHUMAaNbLHO Heobxoaumon namsiTn Ha CI ¢ 4-x go 3-x GB. Takow 06bem RAM
TpebyeT yMeHbLLEHUS NapameTpa swappiness onepauyMoHHOM CUCTEMbI AN MUHMMU3aLUmMM UCMOoNb30BaHNs chana nogkavky. YTunmsaums nginx-om
onepaTuBHON NamsAT ymeHblwmnacb Ha 10%. TecT MMHMManbHOM KOHMUIypaLmm ¢ UCNosib3oBaHNEM MeANeHHON ANCKoBoW noacuctemsl B nossonun
nNpoBepuTb U NOATBEPANTL BO3MOXHOCTb €€ UCMONb30BaHUS NPU NOAKINIOYEHUN K cucTeme He 6onee 50k yCTponcTB.

Ha ocHoBe nony4YeHHbIX pe3ynbTaToB MOXHO cAenaTh BbIBO4 O TOM, YTO NoKasaTeny Npov3BOAMTENBHOCTU CUCTEMbI COOTBETCTBYIOT HE(DYHKLIMOHAMNbHLIM
TpeboBaHusIM.

BbiBOA MO MCNONB30BaAHUIO AUCKOBOrO NPOCTPaHCTBa

Tak kak Ha4ymHas ¢ penusa 2.5.0 B coOOTBETCTBUM C TpeboBaHMAMY BbIPOCIO Yicna onepauvin B TECTOBOM Npodune, To NpornopuMoHanbHO Belpocna
yTunusaums guckosoro npoctpaHctea b Mb. PekomeHnayeTcsi 06paTuTb BHUMaHUE Ha 3EKTUBHOCTb XpaHeHWs AaHHbIX B cxeme audit B 16 1 cxeme
journal B Y B cBA3M CO 3HAYNUTENBHLIM KOHEYHBIM 0OGBEMOM AUCKOBLIX PECYPCOB, HEOOXOAUMbIX ANs ee XxpaHeHus. MNoTpebnexHne pecypcos aucka b MYy
ocTarnochb Ha ypoBHe aHanormyHom penuay 2.5.0.
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