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rNABA 1

AHHoTaums

Hacrosmuit nokymeHT comepKuT nHGOPMAINIO, HEOOXOIUMYIO JIsi SKCILIyaTAIlNA TPOTPAMMHOTO 0bec-
nevyenusi Angie ADC.

Angie ADC — uporpammHuoe obecriederne Kjacca "KOHTPOJLIED JIOCTaBKY IPUJIOXKEHUI" | KOTOpoe Ipe/l-
cTaBisieT coboii cucreMy OGajaHCHpPOBKH, BKiodatoriee DNS-6amaHCUPOBKY, a TaKKe MO3BOJISOIIEE
MapIIPyTU3UPOBATH U HAJIAHCUPOBATH CETEBBIE 3AIIPOCHI, UCIIOJIB3Ysl ITPOTOKOJILI MAPIIPY TH3AIUN BHEII-
HETrO W BHYTPEHHErO IILII03A.
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FABA 2

Obuyme ceepeHus

Angie ADC — xkoMmILIeKCHOE TIporpaMMHOe obecriedeHue st GaJaHCUPOBKY HATPY3KH WM YIIPABJICHUS
CeTEeBbIM TPAMUKOM JJIsI CO3aHUs THOKOH, MPOU3BOAUTEILHON 1 6€30IAaCHON NHPPACTPYKTYPHI.

Ocobennocru:
e DanmancupoBImuK Harpysku Ha yposHax L4-L7.
e Iiobasnbuas DNS-6anancuposka (GSLB).
o JlunamMudeckasi MapIIpy TU3AIMS.
e Pertenus s obecriedennsi BLICOKOH JOCTYITHOCTH.
e [Ipucyrcrsue B peectpe poccuiickoro 110.

Angie ADC umeer yno6usrit Be6-unrepdetic, CLI u API mjist uarerparnuu, 9ro obecrieanBaeT NOHSITHBIH
U HaJIEXKHBIFI MOHUTOPHUHT U yIpaBjeHne (pyHKIUAMA.

Angie ADC nocrasssiercst Kak BupryasnabHoe yerpoiictso (Virtual Appliance).
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FABA 3

BanaHcnpoBLVK Harpysku

B srom pasjese cobpaHbl IpuMepbl HACTPOWKN KOH(MUTypaIruu dajaancupoBiuka Harpy3kun Angie ADC
110/T Pa3HbIE 3aJIA4H.

Hacmpotxa xondueypayuu
Pesepsnoe xonuposarue u 60ccmanosierue
Baepyska u pazdavwa cmamuveckux datinos

CTL])GSO"LH’I)L@ MaAMEPUANDL

3.1 HacTtpoiika koHdurypaunn

Tlo ymomganuto B KOH(MUIYpaIrmoHHOM daiiie 6aIaHCHPOBINIKS HATPY3KHU 3aIaHbI CJIEIYONNEe HACTPOM-

KH:

obI1e HaCTPONKM;

HACTPOMKM »KYPHAJIOB U (DOPMAT 3aIUCEIH;

KOJIMYIECTBO COEIUHEHNI, KOTOPhIE MOYKET OJIHOBPEMEHHO 0O0padaThbiBaTh OAUH paboduil Iporecc;
nactpoitku HTTP;

TUIbI Paityios;

HaCTpOfIKPI OCHOBHOI'O CepBepa 1 JOIIOJIHUTE/JIbHbIE MapIIPYTHI.

Bui MmoxkeTe HacTpouTh OAJIAHCHPOBIIUK HATPY3KH IO, CBOU IEJIU, OTPEJAKTHPOBAB €r0 KOH(MUTY PAIIHIO.
Tun 6anaHcupoBKU HATPY3KU 3aBUCAT OT KOHKDETHbIX 3ajad. s paborbl ma muskoMm yposue (TCP,
UDP) mocrynna stream-6a/iaHCUPOBKa, [JIsl IPHJIOXKEHUI 1 BeG-CepBUCOB — DaJIAHCUPOBKA HA YPOBHE
upuioxenuii (HTTP).
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PykoBopcteo no akcnnyatauuu, sepcus 0.2.0

3.1.1 PepakTtupoBaHue koHdurypaumm 6anaHcMpoBLLNKA HArpy3Ku

YTo0bI OTPEeIaKTUPOBATH KOHMUIYPAIUO OAJAHCUPOBIUKA HATPY3KHU, BBIIOJHUTE CJEAYIOMUEe Jeii-

CTBHUA:

1. Orkpoiite korcos Angie ADC.

2. Ha BKJIQJIKE [Tamesnn MOHUTOPHHT A BbI6epI/ITe BUJIZKET 6a..HaHCI/IpOBH_[I/IKa HaIr'Py3KHU U HaXMUTE Ha

Hero.

OTKpoercst 9KpaH MOHUTOPUHTA € JIETATbHOM nHpOpMaImeit.

3. Haxxmure kHONKY KoHbpuryparus B BepXHell IPaBoil YacTH SKPaHa.

OTkpoercss KOHDUTYPAITMOHHBIH (haiiyi GaIaHCUPOBIIUKA HAIPY3KH. BBl MOXKeTe BHECTH IPABKU B
TEKYIIYI0 KOH(MUTYPAIUIO WM BBIOPATH OIHY U3 MPEIBIIYINNX BEPCHUil, MEJKHYB CChUIKY UcTopus
B BepXHell 4acTU KpaHa.

4. Buecute HEOOX0aMMbBIe U3MeHEeHUsI. [[puMepbl HACTPONKU CM. HIUKE.

5. Coxpanure daily, HakaB KHONKY COXpaHUTH.

W3amenennst OyayT IPpUMEHEHBI CPa3y.

3.1.2 O mexaHusmax bGanaHCUpPOBKM

B Angie ADC nojijiepKuBaoTCsl CTATHIECKHE U JIMHAMUYECKHE MEXaHU3MbI PACIPEJIEICHIsT 3aIIPOCOB
MeXKJIy CepBEPaMU.

HT™ TCP/UDP

Mexa- OnucaHwve

HU3M

round-r¢ 3ampochl PACIPENENSIIOTCS [0 CEPBEPAM ITIOCIIEI0BATENIBHO (MCIOIB3YETCs IO
YMOJTYAHHUIO).

weight ~ 3ampochl pacIpenessiioTCs IO CepBepaM yUeToM Beca KaxKJI0ro cepBepa.

ip-hash ~ CepBep BbIOMpAETCS € MOMOINBIO XAM-DYHKIME Ha ocHOBe [P-anpeca kimenta,
9TO 00ecIIeunBaeT ‘JINIKOCTDH Ceccuu’ .

least cor HoBbIil 3alIpoc HAIIPABJIAETCS HA CEpBEP C MUHUMAJILHBIM KOJMYIECTBOM AKTUB-
HBIX COeJMHEeHntl (HanMeHee 3arpy KeHHbIi ).

least tin BeposaTHOCTH Tiepemadn COETUHEHUSI aKTHBHOMY CEPBEPY OOPATHO MPOIOPITHO-
HAJIbHA, CPEJTHEMY BPEMEHU €r0 OTBETA.

Jeedback BanancupoBka Harpy3ku 1o o6paTHON CBs3M (110 IPOU3BOJILHOMY [1apaMerpy U3
OTBETa HA OCHOBHOM MJIM IPOBEPOUHBIH 3a1poc).

least bar BaslancmpoBKa Ha OCHOBE HAMMEHBIIETO MOTPEOJIEHUS [IOJIOCHI ITPOITYCKAHUSI.

least pac BalancMpoBKa HA OCHOBE HAMMEHBINETO YUCJ/IA TAKETOB B €JIUHUILY BPEMEHHU.

3.1.3 MNpumepbl HTTP-6anaHcMpoBkn Harpysku

Angie ADC moxxHO mCIIoJIb30BaTh B KadecTBe BbicOKOddderkTusHOr0o HTTP-6amancuposimka HAPY3-
KU JIjIsl paclpesiesiennst Tpaduka MeXK 1y HECKOJbKUMHU CEPBEPAMU IIPHUJIOKEHUT, TeM CAMBIM YJIydIIast
NIPOU3BOIUTEIHLHOCTD, MACIITAOUPYEMOCTh U HAJEXKHOCTH BEO-TIPUIIOKEHUIA.

3.1. Hacrpoiika koHdurypauyunm
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PykoBopcteo no akcnnyatauuu, sepcus 0.2.0

BasoBsas HacTpoiika

Camast ipocTasi KoH(bUTyparust Jijist 6aJIaHCUPOBKY HArpy3Ku ¢ noMoibio Angie ADC MoxkKeT BBITJISIIETD
CIIETYIOIIM 00pPa30M:

http {
upstream myappl {
server srvl.example.com;

server srv2. example .com;
server srv3. example .com;

}
server {
listen 80;
location / {
proxy_pass http://myappl;
}
}

B mpuBenernnoMm mpumepe:
e ['pymnma cepBepoB myappl comep:KuT Tpu cepBepa srvl, srv2 u srv3.
e Ha srux cepBepax paboTat0T TPU IK3EMILISIPA OJTHOTO M TOTO YKe MPUJIOKEHUS.
e Vcnosbsyercs mMeTos GajancupoBku round-robin (0 yMOJI9IaHUIO).

e Bce 3ampocs! Ha opT 80 I€pEHAINIPABJILAIOTCH Yepe3 IPYIILY cepBepoB myappl.

least conn

BanancupoBka HArpy3ku 1mo HamMeHee 3arpyKeHHOMY CEPBEDY.

Momyns 6astancupoBKr Harpy3ku least_conn B mosysie HTTP nosBossier pacipenensats Harpy3ky OoJiee
PABHOMEDPHO, HAIIPABJIsIS HOBBIE 3AIIPOCHI HA, CEPBEPHI ¢ HAMMEHBITUM KOJIMYEeCTBOM aKTHBHBIX COEJIMHE-
HUI. DTOT METOJI PEKOMEHJLYETCsI, €CJIU BpeMsi 00pabOTKU 3aIIpOCOB MOYKET CUJIbHO BAPbUPOBATHCS.

IIpumep rouduryparun:

http {
upstream backend {
least_conn;
server backendl.example.com;

server backend2.example.com;
server backend3.example.com;

3

server {

listen 80;
location / {

proxy_pass http://backend;

3.1. Hacrpoiika koHdurypauyunm 5
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PykoBopcteo no akcnnyatauuu, sepcus 0.2.0

B sTom mpumepe:

e JlupekTuBa least_conn BKJIIOYAET METOJ OAJIAHCHPOBKY HAI'PY3KU 10 HAUMEHBIIIEMY YUCJLY COEJIH-
HEHMHIA.

o {11 6aIaHCUPOBKHU HATI'PY3KHU OINPEJEJICHBI TPU IPOKCUPYEMBIX CEPBEPA.
e Bxopsime 3ampockl K cepBepy MPOKCUPYIOTCsA B rpyiny backend.
IIpemmymecTsa meToma:

o Jlunamuueckas OaJIaHCUPOBKA: HEMPEPHIBHO OTCJIEKUBACT KOJIMIECTBO AKTUBHBIX COEINHEHUN I
aJlallTalluy K TeKyIeit Harpy3Ke Ha KaXKJIOM cepBepe.

e IIpocrora: paboraer 6€3 HEOOXOIUMOCTH JTOMOJHATEIBHBIX TAPAMETPOB WJIH CJIOKHBIX HACTPOEK.

o COBMECTUMOCTB: COBMECTHM C JIPYTUMU KOH(PUTYPAITASIMEA TPOKCUPYEMBIX CEPBEPOB, BKJIIOUAs BECA,
MaKCHMAaJIbHOE KOJIMIEeCTBO COOEB M BpeMsl OXKUJIAHUS [TOCJe COOsI.

ip-hash

BaHaHCI/IpOBKa Harpy3KHu € COXpaHCHUEM ceccuii.

Meronapt round-robin u least-conn He rapaHTUPYIOT, YTO 3aIPOCHI OT OJHOTO KJIMEHTa OyryT oOpaba-
TBHIBATHCS OJHUM M TE€M 2Ke cepBepoM. Ecin BayKHO, ITOOBI KJIMEHT BCEra HAIPABJISJICS HA OIUH CEPBED
(HampuMep, [IPH UCIIOJIB30BAHUU CECCUOHHBIX JIAHHBIX), MOYKHO HCIIOJIB30BATh MeTo ip-hash.

IIpumep KoudUryparmm:

upstream myappl {

ip_hash;

server srvl.example.com;
server srv2.example.com;
server srv3.example.com;

Merox ip-hash rapaHTHpyeT, YTO 3aIIpOCHI OT OJHOI'O KJIMEHTA Oy/IyT IIOIaJIaTh Ha OJUH CEPBEP, €CIIU
39TOT CepBEP JIOCTYIIEH.

weight

Basemennast 6amancupoBka Harpy3KH.

C oMoInbIo JUPEKTUBBI weight MOXKHO yKa3aTh, KAKOI cepBep JI0JKEH 00pabaThIBaTh OOJIBIIIE 3aIIPOCOB.
DTOT €11ocod PEKOMEHJIYETCs, €CJIM CEePBEPhl UMEIOT PA3HYyI0 IIPOM3BOIUTENbHOCTE. [0 yMomdanuio Bec
cepBepa paseH 1.

IIpumep:

upstream myappl {

server srvl.example.com weight=3;
server srv2.example.com;
server srv3.example.com;

3.1. Hacrpoiika koHdurypauymnm 6
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B sroit KoHDUTYparny KazK ible MATh 3aIIPOCOB OYIyT PACIPE/Ie/IeHbI CIeLYIONNM 00pa3oM: TPHU 3aIIpoca,
[OTaJIyT Ha STV, OMH 3alpOC — Ha STV2 U ellle OJWH — Ha Srv3.

Metos weight MOXKeT MCHOJIB30BATHCH B KOMOMHAIMN ¢ MeTojlaMn round-robin n least-conn.

least _time

BaHaHCI/IpOBKa Harpy3KH Ha OCHOBE€ HaMMEHbLIIIEr'O BpEMEHU OTBETA.

Monynb bastarcupoBku Harpy3ku least_time 3ajaer s TPYIIIbI METOM OAJAHCUPOBKU HAIPY3KU, IIPU
KOTOPOM BEPOSITHOCTH II€PEIadn COEINHEHNS aKTUBHOMY CEPBEpPY OOPATHO IIPOIOPIIMOHAIBHA, CPETHEMY
BPEMEHH €ro OTBETA; YeM OHO MeHbIIle, TeM OOJIbINe COeInHeHnlt OyIeT MOoIydaTh CEPBED.

Korna ncnons3osarh least_time?

o [lepemennast HArpy3Ka: 3alpOChl PACIPEIEIAIOTCS HA CepBEpPbl, KOTOpble 06padaThIBAIOT UX OBICT-
pee.

e Bricokast JOCTYIIHOCTB: YMEHBbIIIAETCA BpeMA O2KUJTaHUA JIJId IOJIb30BaTeE e,

e ['eTeporeHHble cepBEPHI: €CIIN CEPBEPHI NMEIOT pa3HOe 000PY/0BaHNE HJIM HACTPOWKM, least_time
IIOMOT'aeT yPABHOBECUTH HAIPY3KY.

IIpumep xKorduUryparmm:

http {
upstream backend {

least_time header;

server backendl.example.com;
server backend2.example.com;
server backend3.example.com;

}
server {
listen 80;
location / {
proxy_pass http://backend;
}
}

B srom mpumepe least_time header: OasaHCHpPOBKA OCHOBAHA HA BPEMEHH OTKJ/IMKA 10 IOJIYI€HUS
3arojI0BKa OTBeTa OT cepBepa.

feedback

BanancupoBka 1o Mpon3BoOJILHOMY MapaMeTPy W3 OTBETa Ha OCHOBHOI WM TPOBEPOYHBIN 3aIIpOC.

Momynb GasancupoBku Harpy3ku feedback 3ajaer B upstream MexaHu3M OAJTAHCUPOBKYM HATDY3KHU IO
obparnoit ¢Bs3u. OH IMHAMUYIECKH KOPPEKTHPYET PEIlleHus] TP OaJaHCUPOBKE, YMHOXKAsl BEC KaXKJI0TO0
IIPOKCUPYEMOI'0 CepBepa Ha CpejiHee 3HaYeHne OOPATHO CBsI3HM, KOTOPOE MEHSIETCSI ¢ TEY€HHEM BPEMEHH
B 3aBHCHUMOCTH OT 3HAYEHHs IIEPEeMEHHON W MOMYMHSAETCs Heobs3aresibHOMY ycaoBuio. [lo ymosraanuio
napameTrp factor pasen 90.

IIpumep KoudUryparmm:

upstream backend {

3.1. Hacrpoiika koHdurypauyunm 7
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zone backend 1mj;
feedback $feedback_value factor=80 account=$condition_value;

server backendl.example.com;
server backend2.example.com;

map $upstream_http_custom_score $feedback_value {

"high" 100;
"medium" 75;
"low" 50;

default 10;

map $upstream_probe $condition_value {
"high_priority" "1";

"low_priority" "0";
default "1";

Dra KOHMUTypallis KATErOPU3UPYET OTBETHI CEPBEPOB 110 YPOBHSAM 00PATHOI CBI3W HA OCHOBE OIIpeie-
JIEHHBIX OIIEHOK U3 II0JIei 3ar0JIOBKOB OTBETA, & TaKzKe J[00aBjseT ycuoBue Ha $upstream_probe, 4TOOBI
YUIUTBIBATH TOJIBKO OTBETHI OT aKTHBHON ITPOBEPKHU high_priority mim oTBeThI Ha OOBIYHBIE KIINEHTCKUE
3aIIpPOCHIL.

3.1.4 Mpumepbl TCP/UDP-6anaHcnpoBku Harpysku

TCP/UDP-6anancuposka Harpy3ku nossosisier pacupeeiars TCP- wiu UDP-rpaduk mexkity Heckosb-
KHMH CepBepaMu. IDTO IMOJIE3HO JIJIsi TAKUX 3aJ1ad, KaK OaJaHCHPOBKa 0a3 JIAHHBIX, MIOYTOBBIX CEPBEPOB
wm apyrux TCP/UDP-cepsucos.

Kondurypauusa gna TCP

stream {
upstream tcp_backend {
server 192.168.1.10:3306 weight=2;

server 192.168.1.11:3306;
server 192.168.1.12:3306;

}
server {
listen 3306;
proxy_pass tcp_backend;
proxy_timeout 10s;
proxy_connect_timeout 5s;
}

J

B sroii kordurypanun 3ajana rpyiia cepBepoB, ydacTBYIOIUX B Gasjancuposke (tcp_backend). Ha-
CTPOEH BeC Jjisi CepBEPOB, 4T00bI H0J1ee MOLIHBIH cepBep oLy dast Gosiblie 3anpocos (weight=2), Cepsep

3.1. Hacrpoiika koHdurypauyun 8
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CJTyIIaeT BXOJAINNE COefuHeHnst Ha mopTy 3306 (umcmosb3syercs it MySQL). Tpaduk nepenanpasiis-
eTcs K rpymnre cepBepoB tcp_backend. Hacrtpoens! TaiimM-ayThr:

® MAaKCHUMaJIbHOE BpeMs OXKHUJAaHUsA OTBeTa OT cepBepa 10s;

® MaKCHMaJIbHOE€ BPEMHA IJId YCTaHOBJICHUA COCOUHEHUA C CEPBEPOM 5s.

Koxdurypauua gna UDP

s nputoxkennii, paboratoniux depe3 nporokos UDP, koudurypamus anamoruana TCP, HO ¢ HacTpoii-
kamu st UDP-rpaduka.

stream {
upstream udp_backend {

server 192.168.1.20:53;
server 192.168.1.21:53;

}

server {
listen 53 udp;
proxy_pass udp_backend;
proxy_responses 1;
proxy_timeout 10s;

b

least _bandwidth

BanancupoBka HA OCHOBE HAMMEHBIIETO HOTPEOJIEHIS ITOJIOCHI IIPOILYCKAHUS.

AJITOPUTM TIEPUOJUYIECKU BBIYUC/ISIET CPEJHee WCIOJIb30BAHME II0JIOCHI IIPOIYCKAHMS JIJIsi KaXKJI0TO
allCTPUM-CEPBEPA, HCIONIB3YsE (HOPMYILY CKOJIB3SIIEro CPEIHero /s CIVIaKUBaHUsI KoJiebaHuit co Bpe-
meneM. Korna HaunHaeTcss HOBas CECCHsl, MOJIYJIb OAJIaHCUPOBKU HArpy3kn least_bandwidth BeiOupaer
IIPOKCHAPYEMBIil CEPBEP C HAMMEHBIITIM CPEHUM HCIIOJIb30BAHNEM IIPOITYCKHOM CIIOCOOHOCTH, CKOPPEKTHU-
POBAHHBIM C y9YeTOM Beca CepBepa, €CJM OH YKa3aH. DTOT MEXaHW3M IapaHTHUPYET, 9TO CECCHH HAIPAB-
JISTIOTCS HA CEpBEPBI, KOTOPBIE B HACTOSINEE BPEMS HUCIOJIB3YIOT MEHBINE MPOIYCKHON CIIOCOOHOCTH, ITO
CHOCOOCTBYET PABHOMEDPHOMY DACIIPEICJIEHHIO CETEBON HATPY3KH.

IIpumep xKorduUryparmm:

stream {
upstream backend {
least_bandwidth both factor=80;

server backendl.example.com:12345;
server backend2.example.com:12345;

}
server {
listen 12345;
proxy_pass backend;
}

3.1. Hacrpoiika koHdurypauyun 9
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B sTom mipumepe:

e B nupekTuBe least_bandwidth HacTpoeH ydueT KakK BXOJAIIEN, TAK ¥ UCXOJSINEH ITPOITYCKHOM CITO-
cobHOCTH.

o Kosddumnuent criraxkuBanns ycTaHOBJIeH pPaBHBbIM 80, UTO BJUSET Ha CKOPOCTH aJAIITAIINN CPEJTHETO
3HAYEHNs K N3MEHEHHUSM B HCIIOJIb30BAHUU IIPOIYCKHON CIIOCOOHOCTH.

e Jl1s1 OaTaHCUPOBKYU HATPY3KHU ONIPEEIECHBI JBa ITPOKCUPYEMBIX CepBepa.
IIpenmymmecTBa MeTOMmA!

o Jlunammyeckas OAJIAHCHPOBKA: HEIIPEPHIBHO OTCJIEXKUBAET HCIOJB30BAHUE IIPOIYCKHON CIIOCOOHO-
CTH JUIs aJIallTallii K TeKylllell Harpy3Ke Ha KazKJIOM cepBepe.

o Kosddunuenr criraxkupanus factor KOHTPOJIMPYET OT3BIBUYMBOCTD PACUYETa CKOJIB3SIIIEr0 CpeTHe-
ro; 60s1ee BBICOKMI KO3 DUImeHT o3uadaer 0ojiee MeIJIeHHYO aIalTAINI0 K M3MEHEHUSIM.

e Pesxumbl: 103BOJIsIET BBIONpPATH OAAHCHPOBKY Ha OCHOBE BXOIAIIEH MPOITYCKHON CIIOCOOHOCTH, MC-
XOJIAIIEH MPOITYCKHON CIIOCOOHOCTU MJIM O0OWX BAPUAHTOB, B 3aBUCHMOCTH OT ITOTPEOHOCTEM Mpu-
JIOYKEHUSI.

e CoBMecTHM C JPYyTUMHU KOH(MUTYPAIUSME TPOKCUPYEMBIX CEPBEPOB, BKJIOYAs BECA, MAKCUMAJIBHOE
KOJTMIECTBO COOEB U BpeMsl OKUIAHUS TOCe COOsI.

least _packets

BaHaHCI/IpOBKa Ha OCHOBE HaMMEHBIIETO YHUCJ/Ia ITaKEeTOB B €JUHUILY BPEMEHU.

CpeHsist CKOPOCTh TAKETOB It Ka2KJI0I0 TPOKCUPYEMOTO CepBepa IePUOIMIECKN TPOBEPSIETCS C UCIIOJb-
3oBanreM (BOPMYJIBI CKOJIB3AIIET0 CPEIHEr0 MU CIVIaYKUBAaHUS Kojiebanuii co BpemeneM. Korma uxuim-
UpyeTcs HOBBIH CeaHC, MO/LYJ/Ib DAJIAHCUPOBKY HArPy3Kn least_packets B IIOTOKOBOM MO/IyJie BbIOMpaeT
ITPOKCUPYEMBIil CepBEpP C HAWMEHBINENR CPeJIHENl CKOPOCTHIO Tepeadl ITaKeTOB, CKOPPEKTUPOBAHHON €
yUIETOM Beca cepBepa. DTOT IMPOIECC TAPAHTUPYET, UTO CEAHCHI HAIIPABJSIOTCSI HA CEPBEPHI, KOTOPHIE B
HACTOsIITlee BpEMsI HAWMEHEee 3arPyzKEHbI C TOYKU 3peHusi 00pabOTKU MAKETOB, 9TO CIOCOOCTBYET PABHO-
MEPHOMY PAacCIIPEJIeJICHUIO CEeTEeBOM HAIrPy3KU.

IIpumep xoudUryparmm:

stream {
upstream backend {
least_packets both factor=80;

server backendl.example.com:12345;
server backend2.example.com:12345;

}
server {
listen 12345;
proxy_pass backend;
}

B srom nipumepe:
e B mupekTuBe least_packets HACTPOEH yUeT KaK BXOJAININX, TaK U UCXOJAININX TAKETOB.

o Kosddumnment criaxkuBanus ycTaHoBJeH paBHbIM 80, 4TO BJUSET HA TO, KAK OBICTPO CpeHee
3HAYEHNE aJJAITHPYETCT K N3MEHEHUSIM CKOPOCTHU ITaKeTOB.

e OmpejesieHbl J[Ba MPOKCUPYEMBIX CcepBepa s OaJIAHCUPOBKU HATDY3KH.

IIpenmymecTBa MeTomA:

3.1. Hacrpoiika koHdurypauyunm 10
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o Jlunammyeckas: 6aJaHCHPOBKA: HEIIPEPHIBHO OTCJIEXKUBAET CKOPOCTH ITAKETOB JJI 3/IAITAIIMNA K Te-
KyIIeil Harpy3ke Ha KaKJO0M CEPBEPE.

e [Tapamerp factor KOHTPOIUPYET OT3BIBUMBOCTH PACUETA CKOJIB3SINETO CPEIHEro; 00Jiee BBICOKMIA
ko3 durmenT o3nadaer 0osiee MEIJICHHYIO AIANTAINIO K N3MEHEHHIM.

e PerkuMbl: MMO3BOJISIET BbI6I/IpaTb 6aﬂaHCI/IpOBKy Ha OCHOBE 4YHCJIa BXOJANINX IIAKETOB, UCXOIAIINX
[IAKETOB MJIM OOOMX 3HAYCHUIA.

e CoBMecTuM ¢ JIpyruMu KOH(MUI'YPAIUsSIMU ITPOKCUPYEMbBIX CEPBEPOB, BKJIIOUasi Beca, MaKCUMaJIbHOE
KOJTMIECTBO COOEB U BpeMsl OKUIAHUS TOCe COOsI.

hash

Konrekcraoe X3MUPOBaHUE.

Tonuepxusaerca meros hash (manpumep, o IP wiu npoussosibHoMy 3Hadenuto). Eciau cepsep u3 mysa
CTaHeT HeJIOCTYIHBIM WIu Oyer JT00aBJI€H HOBBIA cepBep, MUHUMAJIHLHOE KOJUIECTBO KJIMEHTOB IIepeHa-
MIPABUTCs Ha Jpyrue cepepbl. Vcrnonmb3yercs s “TMIIKUX CecChit’, KOraa BasKHO, ITOOBI 3AIPOCHI OT
OJIHOT'O KJIMEHTa BCerja 00pabaThiBAJINCHh OJIHUM U TEM YK€ CEPBEPOM.

IIpumep:

upstream tcp_backend {

hash $remote_addr consistent;
server 192.168.1.10:3306;
server 192.168.1.11:3306;

Orpanuyexue IP

JJ1s 3amuThl MOXKHO HCIOJIB30BaTh orpanndenns |P yepes allow u deny.

IIpumep:

server {

listen 3306;

allow 192.168.1.0/24;
deny all;

proxy_pass tcp_backend;

B srom npumepe pasperiieHa TOJIBKO JIOKAJIbHAA CETh, OCTAJIBHBIM JOCTYII 3aIPEIIeH.

3.1.5 lNpoeepka paboTocnocobHocTn cepsepos

Angie ADC skmnogaer naccusubie u akrusable (health probes) nposepku cocrosinus cepsepos. Eciu
cepBep HauMHAET OTBeYaTh ¢ omwuOKamu, Angie ADC BpeMeHHO HMCKJIIOYAeT ero W3 IMyJia JIOCTYITHBIX
CEpPBEPOB.

3.1. Hacrpoiika koHdurypauymn 11
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Mpumep HacTpoiikn NAaccuMBHbIX NPOBEPOK

upstream myappl {

server srvl.example.com max_fails=2 fail_timeout=10s;
server srv2.example.com;
server srv3.example.com;

J

B sT0it KOHbUTYypanmu cepBep MmoMedaeTess KaK HeJIOCTYIHBIA MOC/Ie IBYX HEYJAIHBIX 3aIPOCOB HOIPST
(max_fails=2). Uepes jecarTh CEKyHJ CepBEP CHOBA IPOBEPseTCs Ha JOCTyIHOCTH (fail_timeout=10s).
Ec/in 0H BOCCTaHOBMJICA, 3aIIPOCHI CHOBA HAYMHAIOT OTIIPABJIATHLCA HA ITOT CEPBEP.

Mpumep HacTpoiku aKTUBHbLIX NPOBEPOK

upstream backend {
zone backend 1mj;
server a.example.com;
server b.example.com;
}
map $upstream_probe_response $good {
"‘200 Illll ;
default "";
}
server {
listen ...;
# ...
proxy_pass backend;
upstream_probe_timeout 1s;
upstream_probe backend_probe
port=12345
interval=bs
test=$good
essential
persistent
fails=3
passes=3
max_response=512k
mode=onfail
"send=data:GET / HTTP/1.0\n\n";
}
Cunrakcuc upstream_probe  uma  [port=wucao] [interval=epems]| [test=ycaosuc]

|essential |persistent]| [fails=wucao| [passes=uucao| [max_response=pasmep|
[mode=always | idle | onfail] [udp| [send=cmpoxal;

Ilo ymomua- —

HHIO

Konreker server

3asaeT aKTHUBHYIO WPOBEPKY PabOTOCIOCOOHOCTH CEPBEPOB AIlCTPUMA, YKA3aHHOTO B JIUPEKTUBE
proxy_pass B TOM K€ KOHTEKCTE sServer, rje HaXOAUTCA JUPEKTUBA upstream_probe.

3.1. Hacrpoiika koHdurypauyunm 12
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CepBep HPOXOJUT IPOBEPKY, €CJN 3aIPOC K HEMY YCIENIHO BBIIOIHSIETCS ¢ YIeTOM BCEX MapaMeTpOB
caMoil TUPEKTUBBI upstream_probe U BcexX IIapaMeTPOB, BJIMSIONINX Ha UCIOJIb30BaHUE AIICTPUMOB Te€M
KOHTEKCTOM server, IJie OHa 33JaHa, B TOM 4UC/le JUPEKTUBBI proxy_next_upstream.

YT00bI UCIOIBL30BATH MPOBEPKHU, B AIICTPUME HEOOXOAMMa 30Ha pasaessemoil mamstu. las ogmHoro ar-
CTPUMA MOYKHO OIPEJIETUTh HECKOJIBKO TTPOBEPOK.

MOFyT ObITH 3a/1aHbl CJIEAYIONIne ITapaMeTpPbI:

nMsa O6s13aTeIbHOE UM TTPOBEPKH.

port AJIbTepHATUBHBIN TIOPT JIJTsT 3AIIPOCA.

interval Wurepsan mexay npoBepkamu. Ilo ymomdanuio — 5s.

test IIpoBepsiemoe 1pu 3ampoce ycJjioBue; 3aJ1aeTcCsd CTPOKON M3 IepeMeHHBIX. Ecim
pe3yabTaT HOACTAHOBKH BcexX IepeMeHHbIX — "" ninm "0", mpoBepKa He IIpoiiieHa.

essential Ecam mapameTp 3a7aH, TO n3HAYAILHO COCTOSHUE CEPBEPA MOJIEXKUT YTOTHEHUIO
7 KJINEHTCKUE 3aIPOCHI He IIePEIAl0TCs €My, IIOKa IIPOBEPKa He OyJeT mpoiiieHa.

persistent VcraHOBKa 3TOro napamerpa TpedyeT cHadalia BKIIOYUTH essential; cepBepsl ¢

persistent, paborasiiume JI0 epe3arpy3Kn KOHPUTYpaIn, HAUNHAIOT TIO0JIy IaTh
3aIpOChl 6e3 HEOOXOAUMOCTY CHAYAJIA IIPOUTH 3Ty IIPOBEPKY.

fails Yucso mocieoBaTeIbHBIX HEYCIIEITHBIX 3aIIPOCOB, IIPH KOTOPOM IIPOBEPKA, CHHU-
TaeT cepep Hepaboratormmm. [lo ymosraammio — 1.

passes YHucs10 1ocI1eTI0BATEIBHBIX YCIEITHBIX 3aIIPOCOB, IIPU KOTOPOM IIPOBEPKA CINTAET
cepsep pabortatomum. [lo ymosraanuio — 1.

max_response MakcumasbHBI 00beM HaMATH I OTBeTa. Eciam 3aJlaHo HysIeBoe 3HAUeHHE,
OXXHJaHWe oTBeTa oTKiodaercd. Ilo ymomganmio — 256k.

mode Pexxum mipoBepKkH B 3aBHCHMOCTH OT PabOTOCIIOCOOHOCTH CEPBEPOB:

e always — cepBepbl IIPOBEPAIOTCH HE3aBUCUMO OT COCTOSHUS;
e idle — TPOBEPSIOTCS HEPAOOTAIONINE CEPBEPHI, a TaKyKe CEePBEpHI, TJE C
IocJIeJHEr0 KJINEHTCKOro 3allpoca IIponuIo BpeMd interval.
e onfail — IPOBEPSIOTCSI CEpBEPHI TOJIBKO B HEPAOOTAIOIIEM COCTOSIHUN.
IIo ymomuammio — always.

udp Ecmm mapamerp ykazan, ucmoss3yercs nporokos UDP. Tlo ymomuanuro myst mpo-
Bepok ucnosb3yercs: TCP.
send OrnpasJisieMble JjIsl IPOBEPKU JIAHHBIE, 9TO MOXKET OBITh CTPOKa C MPEPUKCOM

data: wiam ums dailia ¢ JaHHBIME (3a/18eTCs ABCOIOTHO MM OTHOCUTEIHHO Ka-
tajora /usr/local/angie/).

Heraaun paboTh:

e l3HavapHO cepBep He TMOMyIaeT KIUEHTCKHUE 3aIpOChl, TIOKa HE TMPONIeT 6ce 3adaHHbIe /I HErO
IPOBEPKHU € apamMerpoM essential (mpomyckasi IIOMeYeHHble KaK persistent, ecsiu koudurypa-
15l Tlepe3arpy»KeHa 1 JI0 9TOTO cepBep cunrasicsi paboraromum). Ecan Takux MpoBepOK HET, CepBep
CUYUTAETCSA PADOTAIOIINM.

e Cepaep cunTaercst HepabOTAIOINM U HE IOy IYaeT KJIUEHTCKUE 3aIIPOCHL, €CIU KaKaAA-AUO0 3aTaHHAST
U1 HEero IIPOBEepKa JIocTUuraeT ceoero nopora fails mim caM cepsep JocTuraeT nopora max_fails.

e YToObI HepabOTAIONINl CepBEP CHOBA MOT CUHTATHLCS PAOOTAIONINM, 6CE 3aJaHHBIE JJIsT HETO IIPO-
BEPKU JIOJIZKHBI JIOCTHYb CBOEI'O TIOPOra passes; MOCJe 9TOr0 yUUThIBaeTCs mopor max_fails.

Berpoennsle nepemennsbie:
Monynp stream_upstream IonJepKuBaeT CJIAYIOMNe BCTPOCHHbIE IIepeMeHHbIE:
e $upstream_probe: nMs aKTUBHOII celiuac IIPOBepPKH upstream_probe.

e $upstream_probe_response:CcolepKIUMOe OTBeTa, MOJYyUYEHHONO B XOJ€ AaKTUBHOW IPOBEPKN
upstream_probe.

3.1. Hacrpoiika koHdurypauyunm 13
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3.2 Pe3epBHoe KonmnposaHme m BOCCTaHOBJ1eHUNe

B Angie ADC peasm3oBano pe3epBHOe KOITMPOBAaHIE U XPAHEHNE BCEX BePCHUil KOH(MUTYPAITMOHHOTO daii-
Jia GaJIaHCUPOBIIUKa HArpy3ku. Ilpu coxpanenun msMeHeHuii B TekymieM ¢aitie Angie ADC aBromaru-
YeCKU IPUMeHsSIET HOBYIO KOH(MUTYPAIIUIO U COXPAHSIET MPEIBIIYIIYI0 BEPCUIO Ha CepBeEpe.

Bbr MoxkeTe mpocMOTpeTh CIHMCOK COXPAHEHHBIX KOH(UIYPAIMOHHBIX (DailjioB M MPUMEHUTH HYKHYIO
BEpCHIO.

3.2.1 lMpocmoTp cnucka pe3epBHbIX KONWUIA KOHUrypauum

YT00BI IPOCMOTPETH CIIMCOK PE3EPBHBIX KOMHUIl KOHMUIYpaIun O0aJIaHCHPOBIINKA HATDY3KH:

1. Beibepure Iamens MorwTOpmHra — <UMsa_6anaHcupoBmuKa_Harpysku> — Koudurypauus —
HUcTopus.

Orkpoercs TabJIHIA CO CIIMCKOM COXPaHEHHBIX KOHMUTyparnonubix daition. s kaxmoro daiura yka-
3aHO BpeMst ero cosmanus, sepcust Angie ADC, crarye (pabodas nim Hepabodast KOHMDUrypanus), KOM-
MEHTapHuil ¢ IPUIUHON [TOJIOMKH, €CJIM €CTh, U JATa, IOC/IeHEr0 U3MEHEHUS.

3.2.2 TlNpuceoeHune Hepaboyero craTyca

YT00BI TOMETUTH PE3EPBHYIO KOMHUIO KOH(MUTYPAITNN KaK Hepabodyio:

1. Boibepure I[lamens MonumTopmHra —> <VMM#A_6aiaHCHUpOBLMKA_HArpy3ku> — KoHpurypamus —
HUcTopus.

OTrkpoercs TabJnIEa CO CIIUCKOM COXPAHEHHBIX KOH(UIYPAIIMOHHBIX (hailIoB.

2. lenkuure Tpoeroune (. ..) HANPOTUB KOH(MDUIYPAIMU, KOTOPYIO BBl XOTUTE HOMETUTH KAK HEpa-
601yio, 1 Haxkmute [loMeTuTs Kak Hepaboduywn.

3. YKaxKuTe NIPUYNHY IOJOMKH U HaKMHUTe COXPaHUTh.

Craryc xoH(puUrypanuu 6y1er n3MeHeH.

3.2.3 BoccTaHoBneHune nocnegHeii paboyein Bepcumn KoHcpurypauum

YT00BbI OTKATUTHCS K [TOCJIEIHEN paboUueil Bepcuu KOHMUTY PAIIH:

1. Buibepure I[lanens MoHmTOpmHra — <HUMs_6anaHCUpOBUKKA_HArpy3ku> — KomHburypamus —
VcTopus.

2. B Bepxweif yacTu 9KpaHa HaKMHTe KHONKY OTKaTUTb K IloclenHeill pabouell Bepcum.

Byner npumenena mociegusss pabodass KOHMUTY PAITHS.

3.2.4 BoccTaHoBneHue KoHurypauum n3 pesepBHO Konumn

Yro06n1 NIPpUMEHUTH IIPOU3BOJIbBHYIO KOH(l)I/IpraLLHIO us3 pe3epBH01‘/'I KOIINM:

1. Boibepure Ilamens MomumTOpmHra — <UMsa_6anaHcupoBmuKa_Harpysku> — Koudurypauums —
HUcTopus.

Orkpoercst TabJIHIIA CO CIIMCKOM COXPAHEHHBIX KOHMUTYPAIMOHHBIX (hailIioB.

2. Ileakuure Tpoeroune (. ..) HAIPOTUB KOHMUIYPAIUH, KOTOPYIO BBl XOTHTE UCIOIb30BATH, U Ha-
JKMHUTE KHONKY [[pIMEHUTE.

Konduryparus 6ymer mpuMeHeHa cpasy.

3.2. Pe3epBHOe KonupoBaHMe N BOCCTAHOBJIEHUE 14
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3.3 3arpy3ka n pa3pgada ctaTu4deckux cpaiinos

Boer Moxkere 3arpy:karh u pasgasarh cratudeckue daiiel B Angie ADC ¢ momombio HTTP-3ampocos
gepe3s REST API. REST API npenocrasasier koreunyto touky (POST /file/static), 4epe3 KOTOPYIO
MOXKHO 3arpy2Karhb (aityibl. [Ipu 3arpyske daiisios uepes REST API ux myTh yKa3biBaeTCsi OTHOCUTEIBHO
CTATUIECKON NUPEKTOPUHU. DTO MO3BOJISIET ABTOMATU3NPOBATE IIPOIIECC U JIETKO YIIPABJISTH CTATHIECKIMUI
pecypcamu, KOTopbie J0KeH pasnaBarh Angie ADC.

Tlognep:xuBaercs:
® 3arpy3Ka HEeCKOJIbKHX (hailjioB 3a OJUH 3aIpoc;
® BO3MOYXKHOCTH 3aMEHBI CyIIEeCTBYIOMMX (hailios;

® TEKCTOBbIE U JBOUYHBIE JaHHble (OOBIYHbI TEKCT Wi Koguposanue Base64).

3.3.1 3arpyska crtatuydeckux cpaiinos

g 3arpy3ku crarudeckux (haiiyioB UCIOJIB3YITe CJIeLYIONUil 3a1poc:

POST /file/static HTTP/1.1
Authorization: Bearer <token>

"items": [
{
"filepath": "path/to/file", # pacnosoxerue galira OMHOCUMEALHO CMAMU%ECKO Uy,
—oupekmopuu (static dir), komopas 6ydem onpedenera nosdree
"content": {
n 1 "n. n n n 3 n
plain-text": "zone \"test.example.com.\" {\n type master\n file \"/
—etc/bind/master-zones/test.example.com.local.zone\"\n}\n"
I,

"rewrite": true

i
{

"filepath": "path/to/file", # pacnosoxerue galira OMHOCUMEAbLHO CMAMU%ECKO U,
—Oupekmopuu (static dir), komopas 6ydem onpedesena nosdrnee
"content": {
"plain-text": "zone \"test.example.com.\" {\n type master\n file \"/
—etc/bind/master-zones/test.example.com.local.zone\"\n}\n"
¥,

"rewrite": false

J

Tlocne ycmentaoit 06paboTku (aitibl 3arpy3srcs B static dir B yKa3aHHOE OTHOCUTEIBHOE PACIIOJIOXKE-
uue (filepath). API Bepuer abcosorHble myTH K 3arpykenubiM daiiiam B HTTP Response Body:

{

"items": [
"/path/to/file/one",
"/path/to/file/two",
"/path/to/file/three"

]

}

3.3. 3arpyska n paspgaya cratuyeckux haiinos 15
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@ Baxmno

Bce daitsibl 3arpyKatorcst BMeCTe: eCJI ¢ OJHUM 13 (DANIoB BOSHUKHET OIMOKA, 3arpy3Ka Beex aii-
JIOB OyJileT OTMEHEHA.

Bosmozkubie ommumbkm 06paboTKM:
e HekoppekTHBII 3anpoc: Kox cocrosnna HTTP 400;
e ommbka 3anucu daita: Kom cocrosuus HTTP 500;

e eccym B static dir/filepath yxke ecTb cooTBeTCTBYyOMN (haiis, a mapaMerp rewrite yCTaHOBJICH
B false, 3arpy3ka 3aBepinurcs omubOKoit: Kox cocrosnuss HTTP 400.

3.3.2 Pasgaua ctatnyeckux paiinioB Yepe3 DanaHCUPOBLUK HArpy3Ku
Yr0o6bI pa3gaBaTh 3arpyKeHHble (hailsibl depe3 6aIaHCUPOBIINK HAIPY3KH, HEOOXOINMO 33/1aTh location
B KoH(burypanuonunom daiize 6a1aHCHPOBININKA HATPY3KH.

1. Orkpoiite B 6paysepe koucosb Angie ADC.

2. Ilepeiinure B lanens MomwTopuEra — <UmMs 6amancupoBmura> — KoHburyparms.

OTrkpoercst KOHDUTYPAIMOHHBIH (haiiyl OaJaHCUPOBIIUKA HAPY3KH. BBl MOXKeTe BHECTH NPaBKU B
TEKYIIYI0 KOH(UI'YPAIUIO WJIM BbIOPATH OJHY U3 IPEIBLIYIINX BEPCUil, MEJKHYB CChLIKY UcTopus
B BepXHEl 4acTU 3KpaHa.

3. Buecure n3menenus ¢ y4eToM 3arpyKeHHBIX CTATUIECKUX (DAMIOB, HAIPUMED:

location ~ \.(mp3|mp4) {
root /static/dir/file;
}

4. Coxpannre KoHMDUTYPAIHIO, HA’KAB KHONKY COXPaHUTE.

Nzmenenns 6y,[LyT IIPUMEHEHbI Cpa3y.

3.3.3 3arpy3ka u pa3gada ABOUYHbIX AAHHbIX

JlBomyHbIe JaHHBIE IEpeIaoTCss B 00bekTe content.plain-text Ge3 mpeobpazoBanmii. Takxke MOXKHO
WCIOJIb30BaTh KojaupoBanue Base64. 3nadenue base64 NOKHO COJEPKATH 3aKOJNPOBAHHBIE JAHHBIE
daitna. Paitabl, 3arpyKeHHbIe TAKUM CIIOCOOOM, TaK»Ke MOXKHO pa3/laBaTb uepe3 OaJIaHCUPOBIIUK Ha-
IPYy3KH.

IIpumep 3arpysku daitra B base64:

POST /file/static HTTP/1.1
Authorization: Bearer <token>

"items": [
{
"filepath": "path/to/file", # pacnoaoxerue @alina omHocumeabro cmamu4eckoly
—odupekmopuu (static dir), komopas 6ydem onpedesena nosdree
"content": {
"base64" :
—"em9uZSBcInR1c3QuZXhhbXBsZS5jb20uXCIgelxulCAgIHR5cGUgbWFzdGVyXG4gICAgZml sZSBcIi91dGMy,

"
—

s

"rewrite": true

3.3. 3arpyska n paspgaya cratuyeckux haiinos 16
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3.4 CnpaBo4Has nHcopmauyus

Cupasounble MaTepuaJibl o Hactpoiike Angie ADC.
HTTP upstream

Stream upstream

3.4.1 HTTP upstream

Mpumep kondurypauymn

upstream backend {
zone backend 1m;

server backendl.example.com weight=5;
server backend2.example.com:8080;
server backend3.example.com service=_example._tcp resolve;

server unix:/tmp/backend3;

server backupl.example.com:8080  backup;
server backup2.example.com:8080  backup;

resolver 127.0.0.53 status_zone=resolver;

server {
location / {
proxy_pass http://backend;
}

OupekTnssbl

bind_conn

Cunrakcuc bind_conn snauenue;
Ilo ymomua- —

HUIO

Konrekcr upstream

IIozBossIeT mpUBA3aTE CEpBEPHOE COETMHEHNE K KIMEHTCKOMY B MOMEHT, KOTJIa 3HayveHue, 3aJaHHOe CTPO-
KOU M3 IIepeMeHHBIX, CTAHOBUTCS OTJIMYHBIM OT "" m "0".

A Buaumanne

3.4. Cnpaso4Has undopmauus 17
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HupektrBa bind_conn J0KHA HCIIOJIB30BATHCA IIOCTE BCEX AUPEKTHUB, 3aJAIONUX TOT WA WHOMN
MeTo/1, DaJIaHCHPOBKYU HATPY3KM, WHaYe OHA He OymeT paboTaTh. Ecim oHa MCIOMb3yeTcs HApAIy ¢
JUPEKTUBOil sticky, To bind_conn J0JIzKHA CTOATH Iocje sticky.

A Braumanune

IIpu mcnonp30BaHNM AUPEKTUBBI HACTPOUKN MOMYJS Proxy JOJKHBI JIOIYCKATh MCIOJIH30BaHUE I10-
CTOSIHHBIX COEJMHEHNi, HalIpuMep:

proxy_http_version 1.1;

proxy_set_header Connection "";

Tunugublit TpuUMep HUCIOABL30BaHUS JTUPEKTUBBI — mpokcupoBanme coeamnennii ¢ NTLM-
ayTeHTHdUKAIMEN, TIe Tpebyercsi 00eceunTh NPUBSI3KY KJIUEHTa K CeEpBepy B HadaJle COIJIACOBAHUS:

map $http_authorization  $ntlm {
“x°N(7:TLM|egotiate) 1;
}

upstream ntlm_backend {
server 127.0.0.1:8080;
bind_conn $ntlm;

}
server {
# ...
location / {
proxy_pass http://ntlm_backend;
proxy_http_version 1.1;
proxy_set_header Connection "";
#
}
}
feedback
Cunrakcuc feedback nepemennasn [inverse| [factor=wucao| [account=ycroeran_nepemenra]
[Last_byte];
Ilo ywmomua- —
HUIO
Konrekct upstream

SasaeT B upstream MexaHu3M H6AJTAHCUPOBKY HATPY3KHU 0 00paTHOI ¢Bsi3u. OH INHAMUYIECKA KOPPEKTH-
pyerT perrieHus pu 6aJIaHCUPOBKE, YMHOYXKas BEC KAXKJOTO IMPOKCUPYEMOTO CepBepa Ha CpejiHee 3HaTeHNe
00paTHOI CBsI3U, KOTOPOE MEHSIeTCsl C TeYeHHEM BPEMEHH B 3aBHCHUMOCTH OT 3HAYEHUS NepemeHnolts 1
[IOTIMHSETCS] HeO0SI3aTeIbHOMY YCIOBUIO.

MoryT OBITH 3aJaHbI CJIELYIONINE TaPAMETPBI:

3.4. Cnpaso4Has undopmauus 18
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IIepeMeHnHasda

inverse

factor

account

last_byte

Ilepemennasi, m3 KOTOpOit Gepercs 3HAYEHME 00paTHOM cBst3u. OHA JIOIKHA [TPEe/I-
CTaBJISITH CODOI METPUKY ITPOU3BOIUTETBHOCTU U COCTOSTHUST; IIPEJIITOIArAeTCs,
9TO CepBEp MEPEIAET €€ B 3ar0JIOBKAaX MJIM WHBIM 00pa30M.

3HadveHne OIEHUBACTCS MMPU KAXKJIOM OTBETE OT CEPBEPA U YIUTHIBAETCS B CKOJIb-
34IIEM CPeJIHEM COIVIACHO HACTpoiikaM inverse m factor.

Ecin mapamerp 3aiaH, 3HaYeHre 0OPATHON CBsI3U WHTEPIIPETUPYETCS HA0DOPOT:
6oJtee HU3KME 3HAYEHUs] YKA3BIBAIOT HA JIYUIIYIO TPOM3BOIUTEHBHOCTD.
Kosddumnuent, mo koropomy 3HaUeHHEe 0OPATHON CBSI3U yUIUTHIBAETCS IIPU PAC-
gere cpexnero. Jlomycrumsel nesbie gncia ot 0 7o 99. Ilo ymomganmo — 90.
Cpefiree paccIuTHIBAETCS IO (DOPMYJIIE SKCIIOHEHITNATHLHOIO CIUIAYKIBAHNS.

Yewm Gosblie K03DPUIMEHT, TEM MEHbBIIE HOBbIE 3HAYEHUS BJIMAIOT Ha CPEIHEE;
ecsm ykasarb 90, To Oyzmer B3aTo 90 % or npenpiaymero sHadenns u gumb 10 %
OT HOBOTO.

VKa3bIBaeT YCJIOBHYIO IIEPEMEHHYIO, KOTOPAs KOHTPOJIUPYET, KAKAE OTBETHI YU~
ThIBaIOTCs 1ipu pacdere. CpejiHee 3HAYEHNE OOHOBJISIETCS ¢ YIETOM 3HAYEHUS 00-
paTHO CBSI3U U3 OTBETA, TOJBKO €CJIU YCJIOBHAA IEPEMEHHasl STOTO OTBETa HE
paBHa "" uiam "0".

O IIpumeuanne

ITo ymomyanuio OTBETHI B XO€ aKTUBHBIX IIPOBEPOK HE BKIIIOYAIOTCS B PACUET;
KoMOuHaNus nepeMenHoil $upstream_probe ¢ account MO3BOJISET BKIIIOYUTH
9THU OTBETHI WIH JaKe UCKJIIOUYUTH BCE OCTAJIBHOE.

TTozBossteT 0OPAOATHIBATE JAaHHBIE OT IPOKCUPYEMOTO CEPBEPA IMOCJTIE TOJIY I€HUST
IIOJTHOT'O OTBETa, & HE TOJIBKO 3ar'0oJIOBKa.

IIpumep:

upstream backend {

zone backend 1mj;

feedback $feedback_value factor=80 account=$condition_value;

server backendl.example.com;
server backend2.example.com;

map $upstream_http_custom_score $feedback_value {

"high"
"medium"
"low"
default

100;
75;
50;
10;

map $upstream_probe $condition_value {
"high_priority" "1";

"low_priority"
default

n "n.
0"
n "n.
s

DTa KOH(Urypalys KaTeropu3upyer OTBEThl CEPBEPOB 0 YPOBHSM OOPATHOI CBsI3U HA OCHOBE OIIpEIe-
JIEHHBIX OIIEHOK U3 II0JIei 3ar0JIOBKOB OTBETA, & TaKKe J00aBjseT ycjoBrue Ha $upstream_probe, 4T0OBI

YUIUTBIBATH TOJIBKO OTBETHI OT AKTUBHON IPOBEPKU high priority mim oTBeTHI Ha OOBIMHBIE KITUEHTCKUE

3aIIPOCHI.

3.4. Cnpaso4Has undopmauus 19
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hash
Cunrakcuc hash karou [consistent];
Ilo ymomua- —
HUIO
Konrekcr upstream

3asaer MeTo T OATAHCUPOBKY HATPY3KHU JIJIst TPYIIIIBI, IIPU KOTOPOM COOTBETCTBUE KJIMEHTA, CEPBEPY OIpe-
JeJIsIeTCs TIPU TTOMOIIYM X3IMUPOBAHHOIO 3HAYEHUs KJIo4va. B KadecTBe KJI09a MOXKET HMCIOJIb30BATHCS
TEKCT, lepeMeHHble U nX KombuHarmu. Clieyer OTMETUTD, 9TO JI00oe 100aBjIeHre WU YAaJeHue cepBe-
POB B I'PYIIlle MOXKET IIPUBECTHU K II€PEPACIIPeIeIeHII0 OOJIBITMHCTBA, KUYl Ha Jipyrue cepBepbl. Meros
coBmectuM ¢ bubauorekoit Perl Cache::Memcached.

Ecnu 3agan mapamerp consistent, TO BMeCTO BBIMIEOIMCAHHOIO METOAa OYIET MUCIIO/IB30BATHCS METOJ,
KOHCHCTEHTHOTO X3ImpoBanus ketama. Merom rapanTupyer, 9To npu J00aBIEHUN cepBepa B IPYTIILY UJIH
€ro yJajeHnn Ha JIpyTHe CepBephI OyJIeT MepepacipeiesieH0 MUHIMAIbLHOe IuCIo Kioveit. [Ipumenenue
MeTOJa JJIsl K3IUPYIOIIUX CepBEPOB obeciiednBaeT OOJIBIINIA IIPOIEHT MONaIaHuil B K31l MeTos coBMe-
cruM ¢ 6ubsmorekoit Perl Cache::Memcached::Fast npu 3nadenunn mapamerpa ketama points paBHbIM

160.

ip__hash
CunTakcuc ip_hash;
Ilo ymomua- —
HUIO
Konrekcr upstream

Sajiaer Jjisi TPYIILI MeTOJ OAJIAHCUPOBKY HAIPY3KH, IIPU KOTOPOM 3aIIPOCHI PACIIPEJIE/ISIIOTCS 110 CepP-
BepaMm Ha ocHoBe IP-ajpecoB kiamenToB. B kavecTBe Kjiova Jjis XSMIUPOBAHUS UCIOIb3YIOTCSA MEPBBIE
tpu okTeTa [Pv4-anpeca knmenta wim [Pv6-anpec kimenrta meankom. MeTos rapanTupyer, 9To 3ampochl
OJIHOTO ¥ TOT'O K€ KJIMEHTa OyIyT BCeria IepeiaBaThbCs HA OJUH U TOT 2Ke cepsep. Eciu ke 3ToT cepsep
Oy/IeT CUYUTATHCS HEJOCTYIHBIM, TO 3aIPOCHl 9TOT0 KJIMEHTa OYILyT IepeiaBaThcs Ha Jpyroit cepsep. C
OOJIBITION J10JTEll BEPOSTHOCTH 3TO TaKKe OYyJIeT OJUH U TOT YK€ CEPBEP.

Eciu onun u3 cepBepoB HyKHO yOpaTh Ha HEKOTOPOE BPEMs, TO JJIsi COXPAHEHUsI TEKYIIEro XIITHPOBAHUS
IP-agpecoB KIMEHTOB ITOT cepBEp HYKHO IMOMETUTH HapamMeTpoM down:

upstream backend {
ip_hash;

server backendl.example.com;
server backend2.example.com;
server backend3.example.com down;
server backend4.example.com;

3.4. Cnpaso4Has undopmauus 20


https://metacpan.org/pod/Cache::Memcached
https://www.metabrew.com/article/libketama-consistent-hashing-algo-memcached-clients
https://metacpan.org/pod/Cache::Memcached::Fast

12850

PykoBopcteo no akcnnyatauuu, sepcus 0.2.0

keepalive
Cunrakcuc keepalive coedunenus;
Ilo ymomua- —
HUIO
Konrekcr upstream

3ajeficTByeT K31 COeUHEHU /It TPYIIIbI CEPBEPOB.

IlapameTrp coemwHeHES yCTAHABINBAET MAKCAMAJbHOE YHCJIO HEAKTUBHBIX MOCTOSHHBIX COEIUHEHUN C
cepBepaMy IPYIIIbI, KOTOPbIE Oy/IyT COXPAHATHCH B K3IIIe KaXKJ0ro padodero nporecca. [Ipu npesbimernn
9TOro YucjIa HauboJee TaBHO HE HMCIIOJIb3yeMble COeIMHEHNsT 3aKPbIBAIOTCS.

© IIpumeuannue

Cremyer 0cob00 OTMETHTH, YTO JUPEKTHBa keepalive He orpaHmdmBaer OOINEe YUCJIO COETUHEHUN
C cepBepaMu T'PYIIIbI, KOTOpbIe pabodure mporecchl Angie MoryT oTKpbITh. [lapamerp coenuHeHust
cJIeJIyeT yCTAHABIMBATH JIOCTATOYHO KOHCEPBATUBHO, 9TOOBI CEPBEPHI I'PYIIILI MO-TIPEKHEMY MOTJIN
00pabaThIBATH HOBBIE BXOJISIIIME COEIUHEHMS.

A Baumanue

HupektuBa keepalive J0/KHA HMCIIOJB30BATHCA IOCTE BCEX JIUPEKTHUB, 3aJAIONUX TOT WJIA WHOMN
MeTo ], OATAHCUPOBKY HATDY3KH, WHAaYe OHA He Oymer paboTaTh.

IIpumep KoubUTrypalmu rpymnmbl cepsepos memcached ¢ MOCTOSHHBIMYA COETUHEHUSIMU:

upstream memcached_backend {
server 127.0.0.1:11211;
server 10.0.0.2:11211;

keepalive 32;

}
server {
#. ..
location /memcached/ {
set $memcached_key $uri;
memcached_pass memcached_backend;
}
}

ag HTTP NPEKTUB roxy_http_version cienyer craposuts B "1.1" a II0JIe 3aroJioBKa
)
"Connection" — o4ucTuTh:

upstream http_backend {
server 127.0.0.1:8080;

keepalive 16;
}

server {

3.4. Cnpaso4Has undopmauus 21
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#.o..

location /http/ {
proxy_pass http://http_backend;
proxy_http_version 1.1;

proxy_set_header Connection "";

O IIpumeuannue

XOTh 9TO W He PEKOMEHJIyeTCsI, HO TaKKe BO3MOYKHO HCIIOJb30BAHUE IMOCTOSIHHBIX COEJIMHEHU C
HTTP/1.0, myrem nepemaun noss sarosnoska "Connection: Keep-Alive" cepsepy rpyriib.

st paborer nocrosuubix coenuHenuil ¢ FastCGl-cepsepamu morpebyercss BKIIIOYHTH JUPEKTUBY
fastcgi_keep_conn:

upstream fastcgi_backend {
server 127.0.0.1:9000;
keepalive 8;
}
server {
#...
location /fastcgi/ {
fastcgi_pass fastcgi_backend;
fastcgi_keep_conn 8
#
}
}

(i ) IIpumeuanue

IIporokossr SCGI u uwsgi He OIpenesaoT CEMaHTUKY MOCTOSTHHBIX COEIMHEHUN.

keepalive _requests

CunTakcuc keepalive_requests wuc.o;
Ilo ywmomua- keepalive_requests 1000;
HHIO

Konrekcr upstream

Ba,uaeT MaKCUMaJIbBHOE 9UCJIO 3alIPpOCOB, KOTOPbIE MO2KHO CJe/IaTh II0 OTHOMY ITIOCTOAHHOMY COCJIUHEHUIO.
ITocsie Toro xak COeJIaHO MaKCHMaJIbHOE YHCJIO 3aIIPOCOB, COCAUMHECHUE 3aKPbIBACTCA.

Ilepuommaeckoe 3aKpbITHE COETUHEHNI HEOOXOINMO /I OCBOOOXKIEHUS MAMSATH, BBIICIEHHON IO KOH-
KpeTHble coemquueHns. [[0aToMy MCIIOIB30BaHME CAUNIKOM OOJIBITIONO MAaKCHMAJIBLHOTO YHUCJA 3aIlPOCOB
MOYKET MPUBOJIUTH K IPE3MEPHOMY MOTPEOIEHUIO TAMATH U HE PEKOMEH IYETCSI.

3.4. Cnpaso4Has undopmauus 22



12850

PykoBopcteo no akcnnyatauuu, sepcus 0.2.0

keepalive time

Cunrakcuc keepalive_time 6pema;
Ilo ywmomua- keepalive_time 1h;
HUIO

Konrekcr upstream

OrpaHnymBaeT MAKCUMAJIBHOE BPEMs, B T€UEHNE KOTOPOTO MOT'YyT 00pabaThIBATHCS 3AIIPOCHI B PAMKAX I10-
CTOSTHHOT'O coenuenus. [1o nocTrkeHnn 3aJaHHOT0 BpEMEHN COeIMHEHNE 3aKPbIBACTCH 110C/Ie 00pabOTKI
o4epeHOro 3alpoca.

keepalive _timeout

Cunrakcuc keepalive_timeout epemas;
Ilo ywmomua- keepalive_timeout 60s;
HUIO

Konrekcr upstream

Samaer TaiiMayT, B Te4eHNE KOTOPOTO HEAKTUBHOE TIOCTOSHHOE COEINHEHNE C CEPBEPOM I'DYIINBI He Oy/1eT
3aKPBITO.

least conn
Cunrakcuc least_conn;
Ilo ywmomua- —
HUTO
KonTekct upstream

3asaer 118 TPYNNIBl METOJ OAJAHCUPOBKU HATPY3KHU, IIPA KOTOPOM 3aIPOC IEPEIaeTCs CEpBepy C Ham-
MEHBIINM YUCJIOM AKTHBHBIX COEIMHEHUIl, C yIeTOM BECOB CepBepoB. EcCim moaxoauT cpasy HEeCKOJIBKO
CepBEepOB, OHU BLIOMPAIOTCS IUKIMYecKH (B pexkuMe round-robin) ¢ y4eToM uX BeCOB.

least time
Cunrakcuc least_time header | last_byte [factor=wucao| [account=ycrosras nepemenraal;
Ilo ywmomua- —
HHIO
Konrekcr upstream

3azaer st TPYIIBI MeTO/ OAJAHCUPOBKHU HATPY3KH, IIPA KOTOPOM BEPOSTHOCTH IMEPEIAYN 3aIpoca aK-
TUBHOMY CepBEpPY OOpPATHO MPOIOPIMOHAJBHA CPEJJHEMY BDEMEHH €ro OTBETa; YeM OHO MEHbIIe, TeM
0oJTBITIE 3aITPOCOB Oy/IET TOJIyIaTh CepBep.

header JMpeKTUBa yINTHIBAECT CPEIHEE BPEMS MOy I€HUsT 3ar0JIOBKOB OTBETA.
last_byte JlupekTrBa UCIOIb3yeT CPeHee BPeMs [TOJIyIeHUsT TIOJHOTO OTBETA.
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factor Beimostasier Ty Ke YHKIUIO, 9TO U response_time factor, U mepeompeesseT
€ro, ecJId IapaMeTp 3aJaH.
account VKa3bIBaeT YCJIOBHYIO IEPEMEHHYIO, KOTOPasd KOHTPOJIUPYET, KAKAE OTBETHI YU~

TBIBAIOTCH 1pu pacdere. CpejiHee 3HaYe€HIEe OOHOBJISIETCS, TOJHKO €CJIU yCIOBHAS
epeMeHHasd oTBeTa He pasBHa "" wim "0".

(i ) IIpumeuanune

IIo ymorqanmio OTBETHI B X0/Ie aKTUBHBIX IIPOBEPOK HE BKIIOYAIOTCA B PACUeT;
KOMOMHAIWs IlepeMeHHol $upstream_probe ¢ account 103BOJISET BKIIOUYATH
9THU OTBETHI WM aKe UCKJIOYUTh BCe OCTaJIbHOE.

Tekymue 3naveHus mpejicTaBieHbl Kak header_time (TOJBKO 3arojioBKHM) M response_time (orTBeThI
nesmkoM) B o6bekTe health cepsepa cpeau Merpuk ancrpuma B API.

queue
Cunrakcuc queue wucao [timeout=6pemal;
Ilo ymomua- —
HUIO
Konrekct upstream

Ecin jyis 3anpoca He yuaercss HA3HAYUTH [IPOKCHPYEMBIil cepBep C IIepBOil IONBITKU (HAIpUMEp, IPU
KPATKOCPOUHOM Tiepeboe B paboTe WM BCILUIECKE HATPY3KH € JIOCTHXKEHUEM IIPEJIesia max_Cconns ), 3ampoc
HEe OTKJIOHSIETCSI; BMECTO 3TOro Angie mblTaeTcsi IOCTaBUTh €ro B 04epeib Ha 00paboTKy.

YHucieHHBIN TTapaMeTp AMPEKTUBBI 33/1aeT MAKCAMAJbHOE KOJMYECTBO 3aIIPOCOB B odepenn pabodero
mpouecca. Eciu odepeib mesinkoM 3arosiHeHa, KJIHeHTy oTaaercs ommoka 502 (Bad Gateway).

O IIpumeuanne

K zampocam B ouepesn Takke IPUMEHSIETCS JIOTUKA TUPEKTUBBI proxy_next_upstream. B vacraocTu,
ecyu JIsd 3anpoca ObLT BEIOpAaH cepBep, HO IEPEIaTh €ro Ty/ia He yIajJoCh, TO OH MOYKET BEPHYTHCI B
ouepesb.

Ecn cepBep mjig nepejadu 3ampoca B ouepeiy He ObLI BbIOpaH 3a BpeMs timeout (110 yMoO/YaHMIO
— 60 cexynzu), KimeHTy ormaercsd omubka 502 (Bad Gateway). Emme u3 odyepenn ymasiorcst 3ampocht
OT KJIMEHTOB, TIPEXKJIEBPEMEHHO 3aKpBIBIIIX coenubenne; B API ecth cuerdmku cocrosiHmii 3ampocos,
[IPOXOJISATINX Y€PEe3 OUepeib.

A Buumanue

JupexkTrBa queue JO/KHA UCIIOJIH30BATHCS [IOCJE BCEX JUPEKTUB, 3a/AI0NINX TOT WU UHONH METO/I
OaJIAaHCUPOBKY HArpPy3KW, WHAYE OHA He Oymer paboTaTh.
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random
Cunrakcuc random [twol;
Ilo ywmomua- —
HUIO
Konrekcr upstream

Sazaer i TPYNIBL METO, OAJAHCUPOBKU HAUPY3KH, IIPU KOTOPOM 3aIIPOC MEPEIAETCs CJIYUIANHO BbI-

OpaHHOMY CEPBEPY, C YIETOM BECOB CEPBEPOB.

Ecin ykazan HeoOsizaTesbHBIN mapamerp two, Angie ciydaiiHbIM 00pa3oM BLIOMpaeT JiBa cepBepa, U3
KOTODBIX BBIOMPAET CepBep, UCIOJIb3ysl MEeTOJ, least conn, IPpU KOTOPOM 3AIIPOC IEePeaeTcs Ha CepBep C

HAaNUMEHBININM KOJIMYECTBOM aKTUBHBIX COQ,HHHQHI/IfI.

response time factor

Cunraxcuc response_time_factor wucao;
Ilo ywmomua- response_time_factor 90;
HHUIO

Konrekct upstream

Bajgaer s Meroja OAJTAaHCUPOBKM HArpy3ku least time

KO DUIMEHT CIiIayKUBaHUs ITPeabIayIe-

T'O 3HaYCeHUA IIPU BBIYHCJICHUU CPEIHEr0 BPpEMEHH OTBETa IIO0 (bOpl\/IyJIe IKCIIOHCHIIMAJIbHO B3BCIIICHHOI'O

CKOJIb341Iero cpeaHero.

Yem Gosbllle yKa3aHHOE “UCA0, TEM MEHbBIIIE HOBbIE 3HAYEHUs BIUSIOT Ha CpeJiHee; ecu yKa3aTh 90, To
Oyaer B3aTo 90 % ot npenpurymero snadenud u jumb 10 % ot nosoro. Jomycrumble 3Hadenus — ot 0

110 99 BKIIOYUTEIBHO.

Tekympe pe3yJabTaThl BBIYMCICHUI OPEJCTaBIeHb Kak header_time (TOJBKO 3arojioBKu) U
response_time (orBeThl HesiukoM) B 00bekTe health cepsepa cpeau merpuk ancrpuma B APL

(i ) IIpumeuanune

IIpn moxmcdueTre YUWTBHIBAIOTCA TOJBKO YCIENIHBIE OTBETHI; YTO CYHTATH HEYCIEITHBIM OTBETOM,
OIIPENIeIAIOT TUPEKTUBBI proxy_next_upstream, fastcgi_next_upstream, uwsgi_next_upstream,
scgi_next_upstream, memcached_next_upstream m grpc_next_upstream. Kpome toro, 3naue-
HHe header_time mepecunTHIBAETCs, TOJBKO €CJIM IOJyYeHbl W OOpabOTaHBI BCE 3arojlOBKHU, a

response_time — TOJIBKO €CJIt IIOJIY9€H BE€Cb OTBET.

server
Cunraxcuc server adpec [napamempol;
Ilo ymomua- —
HUIO
Konrekct upstream

SajaeT ajgpec W Jpyrue mapaMeTpbl cepBepa. Ajipec MoyKeT OBITh yKa3aH B BHJE JIOMEHHOTO MMEHU
nu [P-agpeca, n HeobsizaTesnbHoro nmopra, win B Buje myTu UNIX-cokera, KOTOPBIT yKa3bIBAETCS TTOCTIE
npedukca unix:. Ecim nopr He ykazaH, ucnosib3yercs nopT 80. JloMeHHOe nMsi, KOTOPOMY COOTBETCTBYET

HeckobKO [P-anpecos, 3aaeT cpa3dy HECKOJIBKO CEPBEPOB.

3.4. Cnpaso4Has undopmauus

25


https://ru.wikipedia.org/wiki/Скользящая_средняя#Экспоненциально_взвешенное_скользящее_среднее
https://ru.wikipedia.org/wiki/Скользящая_средняя#Экспоненциально_взвешенное_скользящее_среднее

12850

PykoBopcteo no akcnnyatauuu, sepcus 0.2.0

MoryT ObITH 33/IaHBI CJIEIYIONINE TapaMeTPhI:

weight=vucno 3aJ1aeT BeC CepBepa MO yMOJTIAHUIO 1.

max_conns=4ucA0 OIPAHUYMBaET MAKCHMAaJbHOE YHUCJIO OJHOBPEMEHHBIX AKTHUBHBIX COCJIMHEHUN K
[IPOKCUPYEMOMY CepBepy. JHaueHHe 110 YMOJYaHWI0O paBHO O U O3HAYAET, UTO
OI'PaHUY€HUA HET. ECJ’H/I I'PYyIllla HE HAXOJAUTCA B 30HE pasgeﬂs{eMoﬁ ImamMATH, TO
orpaHumveHne paboTaeT OTMAEJbHO JJjIs KayKI0ro pabodero mporecca.

O IIpumeuannue

HpI/I BKJIIOYEHHBIX HEaKMUGHDLL NOCITNOAHHDIL COeTUHEHNAX, HECKOJIbKNX paSOqu IIpomeccax u 30He
p(ln,'é’()é?(/l/ﬂe./\/L()fl namsAmu, CyMmMmMapHO€ YHCJIO aKTHUBHBIX M HEaKTUBHBIX COGﬂI/IHGHI/IfI C IIPOKCUPYEMBIM
CepBEPOM MOZKET IIpeBbINIaTh SHAYECHUE max_conns.

max_fails=vyucao — 3a1aeT 9UCJIO HEYJAYHBIX IIONBITOK CBA3U C CEPBEPOM, KOTODBIE JOJIKHBI IIPOU30Mi-
TN B Tedenme 3ajannoro fail_timeout <fail_timeout> BpeMeHH JJis TOTO, ITOOLI CEPBEP CUUTAJICS
HEJIOCTYIIHBIM; IIOCJIE STOTO OH OYJET IOBTOPHO IIPOBEPEH Yepe3 TO YKe CAMOe BPeMs.

Yrto cumTaercsa HeyJAYHON IIONBITKOW, OIpeJesiseTcsd JUPEeKTUBaAMU  proxy_next_upstream,
fastcgi_next_upstream, uwsgi_next_upstream, scgi_next_upstream, memcached_next_upstream u
grpc_next_upstream.

Ilpu mnpesbimennn max_fails cepBep TakyKe TNPHUIHAECTCA HEPAOOTAIOMIMM C TOYKH 3PEHUS
upstream_probe; KJIMEHTCKHE 3aIIPOCHI HE OYIyT HAIPABIATHCS K HEMY, II0Ka IIPOBEPKHU HE IIPU3HAIOT
ero paboTaroIuM.

© IIpumeuannue

Ecnn nupekTnBa server B rpyie pa3periacTcs B HECKOJIHKO CEPBEPOB, ee HacTpoiika max_fails
IpUMeHsdeTCd K KaXKJIOMy cepBepy OTJEJIBbHO.

Eciiz ocste paspernenns Bcex IUPEKTHB Server B AlICTPUME OCTAETCS TOJIBKO OJINH CepBep, HACTPOIKaA
max_fails He jeicTByeT 1 OyIeT MPOUTHOPUPOBAHA.

max_fails=1 YUCJIO HOIBITOK II0 YMOJIYaHUIO
max_fails=0 OTKJIIOYAET ydeT IIONbITOK

fail_timeout=sepemsa — 3a7aeT IepPUOJ BPEMEHH, B T€YE€HHE KOTOPOI'O JOJ?KHO IIPOU30UTH OIIPe/IesIeH-
HOE YHCJIO HEeYJAUHBIX IIOIBITOK CBs3U ¢ cepepoM (max_fails <max_fails>), yToObl cepBep CUUTAJICS
HEJIOCTYIHBIM. 3aTeM CepPBEP OCTAETCs HEJOCTYIHBIM B T€UEHHE TOTO YKE CAMOTO BPEMEHWU, MIPEXKJIe IeM
OyJIeT MPOBEPeH MOBTOPHO.

3uadenue 1o ymordanuio — 10 ceKyH/I.

© IIpumeuannue

Ecnan nupexkTuBa server B rpyIine pa3peniaeTcs B HECKOJIBKO CEPBEPOB, ee HACTpoiika fail_timeout
IIPUMEHAEeTCd K KaXKJOMY CEPBEPY OTIEJIHHO.

Eciiz ocsie paspenienns Bcex IUPEKTHB Server B alICTPUME OCTAETCS TOJIBKO OJINH CePBep, HACTPOIKa
fail_timeout He jelicTByeT U OYAET MPOUTHOPUPOBAHA.
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backup ImoMevaeT cepBep Kak 3anacHoil. Ha Hero Oy/yT mepesaBaThCst 3allpOCHI B CJIydae,
ecJiu He PabOTAaIT OCHOBHBIE CEPBEPHI.

down noMeYaeT cepBep KaK NOCTOAHHO HEJIOCTYITHBIIA.

drain [OMeJaeT cepBep Kak pasrpyzkaeMblil (draining); 9To 3HAYMT, 9TO OH [OJLYYAET

TOJIBKO 3aIIPOCHI CECCHil, IPUBA3aHHBIX paHee depe3 sticky. B ocrambHOM mOBe-
JICHUE TaKoe K€, KaK B pexkume down.

‘% OcropoxHo

IIapameTrp backup HejIb3sl HCIOJIB30BATH COBMECTHO C MeTO/IaMU OaJaHCHPOBKU HArpys3ku hash,
wp__hash n random.

ITapameTpnl down u drain B3aMMHO HMCKJIIOYAIOIIHE.

resolve [IO3BOJIET OTCJIE2KMBATH U3MEHEHUs crucka [P-aapecoB, COOTBETCTBYIONIETO 0-
MEHHOMY MMEHM, 1 OOHOBJISITH ero 0e3 nepesarpysku KoHduryparmu. [Ilpu sTom
IpyIIa JOJXKHA HAXOAUTHCST B 30HE Pa30eAAEMOT NAMAMU; TAKIKE JIOJKEH ObITh
oImpejie/ieH Ipeobpa3oBaTens UMEH B afpeca.

service=umasa BKJIIOUaeT npeobpasoBanue SRV-3ammceit DNS u 3ayiaer ums cepsuca. s pabo-
THI TapaMeTpa HeoOXOIMMO 33/IaTh IIapaMeTp resolve y cepBepa, He YKa3bIBas
[IOPT CepBepa IIPU UMEHH XOCTa.

Ecim B umenn ciryk0b1 HeT TOYEK, popmupyercs umsi mo crangapry RFC: k
UMEeHU CJIy2KObI JT00aBJisieTcst IpeduKe _, 3aTeM depe3 TOUKY obaBjsieTcs _tcp.
Taxk, nms cayx0b1 http mact B pesysabrare _http._tcp.

Angie paspertaer SRV-3amucu, 00beiHsisi HOPMAJIM30BAHHOE UMSI CITYKOBI M UMST
XOCTa M IOJIydasi CIIMCOK CEPBEPOB IS ITOJIy4eHHOI KoMOuHaiuu depes DNS,
BMECTE C UX [IPUOPUTETAMY U BECAMH.

e SRV-zanmcu ¢ HaMBBICIIAM [IPUOPUTETOM (T€, KOTOPBIE UMEIOT MUHUMAJIb-
HOE 3HAYEHUE IIPUOPUTETA) PA3PEINAIOTCs KAK OCHOBHBIE CEPBEPDI, & IIPO-
qre 3alicu CTAHOBATCS 3allaCHBIME cepBepaMu. Ecian backup ycTaHOBIIEHO
¢ server, SRV-3amucu ¢ HAMBBICIINM [IPUOPUTETOM PA3PEIIAIOTCS KaK 3a-
ITACHBIE CEPBEPDI, & MIPOYNEe 3AIIUCU UTHOPUPYIOTCH.

e Bec anasiornuen napaMerpy weight mupektuBbl server. Ecsm Bec 3aman
KaK B caMoil qupekTuBe, Tak u B SRV-3amnmcu, ucrob3yercs: Bec, yCTaHOB-
JICHHBII B JTUPEKTUBE.

B sroMm mpumepe BBINOTHSETCSA TOUCK 3amucu _http._tcp.backend.example.com:

[server backend.example.com service=http resolve;

sid=id zagaer ID cepsepa B rpymme. Ecin mapamerp me 3amaH, To ID 3amgaerca kak
mectHaAnaTepuydnbiit MD5-xsm IP-agpeca u mopra mnn mytu UNIX-cokera.

slow_start=epemsa 3ajaeT BPEeMs BOCCTAHOBJICHHsS Beca CepBepa, BO3BPAIIAIONIETOcs K pabore mpu
GaJIAHCUPOBKE HATIPY3KU MeTOmoM round-robin wim least_conn.
Eciu mapamerp 3a7an u cepBep mocite cO0st CHOBa CIUTAETCST PAOOTAIOIINM C TOU-
Ku 3pennd max_fails <max_fails> m upstream_probe, TO TaKOW cepBep paB-
HOMEDPHO HAaOHMPAaeT yKa3aHHBIN JJI HETO BEC B TE€UYEHUE 33J]AHHOI'O BPEMEHHU.
Ecim mapamerp He 3aj71aH, TO B aHAJIOTHYHON CHUTYAIlUd CEPBED CPa3y HAYMHAET
paboTy ¢ yKa3aHHBIM JIJIsI HET'O BECOM.
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(i ) IIpumeuanue

Eciu B anicrpume 3aiaH ToJIbKO OJuH server, slow_start He paboraer u OyJIeT UTHOPUPOBATHCH.

state
Cunrakcuc state ¢atin;
Ilo ymomua- —
HUIO
Konrekct upstream

VkaswiBaeT ¢hatia, TJe MOCTOSTHHO XPAHUTCS CIIMCOK CepBEpoB arctpuMa. [Ipyu ycraHoBKe u3 Hawux na-
Kemoe JJIst XpaHeHusl TakuX (DaiiyioB ClenuaabHO co3maeTcs Karajor /var/lib/angie/state/ (/var/
db/angie/state/ Bo FreeBSD) ¢ cooTBercTByOMUME IIpaBaMy JOCTYIIA, U B KOH(DUIYDAIUHA OCTAETCS
J06aBUTH JIUIIL UMs (haitia:

upstream backend {

zone backend 1m;
state /var/lib/angie/state/<UMS GANIA>;

Cuucok cepBepoB 3j1ech nMeer popmar, aHaJoru4uHbI server. CouepKumoe daiijia U3MeHsIeTCs [IPU
JI060M M3MEHeHNU cepBepoB B pazjese /config/http/upstreams/ depe3 API koudurypanuun. Daiin
CYUTBHIBAETCS TIPH 3aIycke Angie mim nepesarpyske KOH(MUTYpaIWH.

“* OcTopoxHOo

YT00BbI HCIIOIB30BATH TUPEKTHBY state B 6JIOKe upstream, B HEM He JIOJKHO OBITH IUPEKTHB Server,
HO Hy>KHa 30Ha pasjiesisgeMoii maMaru (zone).

sticky

Cunraxcuc sticky cookie name |attr=snavenue...;
sticky route $variable...;
sticky learn zone=30ona create=$create wvarl... lookup=$§lookup wvarl... [header]
[timeout=6pems];

Ilo ymomua- —

HHIO

Konrekcr upstream

HacrpamBaer mpuBsa3Ky KJAMEHTCKUX CECCHIl K MPOKCHPYEMBIM CEpBEpPaAM B PEKMME, 33 JaHHOM IEPBBIM
IIapaMeTpoM; JijIs Pa3rPy3KH CEePBEPOB, Y KOTOPBIX 3ajlaHa JUPEKTHuBa sticky, MOXKHO HCIIOJIb30BaTb
ommuio drain B 6J10Ke server.

A Buumanue

JupekTruBa sticky mOKHaA MCIOJB30BAThCS ITOCTIE BCEX MUPEKTHUB, 33JaI0IMNUX TOT WJIM MHOM MeToZ,
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0aJIaHCHPOBKH HAIDY3KU, HHAYE OHa He Oyner pabdorars. Eciu oHa ncrosb3yercs HApsLy ¢ AUPEKTH-
Boit bind conn, To bind_conn moJKHA CTOATH mocje sticky.

Pexxum cookie

DTOT peKUM HUCIOJIb3yeT cookie jist xpaneHus ceccuit. OH MOAXOAUT JJIsl CUTYyaIuil, Korga cookie yxke
HUCHOJIB3YIOTCA JIJIs yIIPABJIEHUS CECCUSIMU.

3ech 3ampoc OT KJUEHTa, TIOKa He MPUBI3aHHOIO K KAKOMY-TO CepBepy, OTIPABJISIETCS HA CEPBEP, BbI-
OupaeMblil COIJIACHO HACTPOEHHOMY Merojy OajaHcupoBku. IIpu strom Angie ycranasimpaer cookie c
YHUKAJIbHBIM 3HAYEHUEM, UICHTU(DUIMPYIONIUM CEPBEP.

Nms cookie (name) 3ajaercss aupekTuBoil sticky, a 3HadeHme (value) COOTBETCTBYET NapaMeTpy
sid IUpPEeKTUBBI server. YATUTe, YTO IAPAMETD JIOMOJHUTEIBHO XIMIUPYETCs, €Ca 3a/aHa JUPEKTUBA
sticky secret.

Tlocsemyromue 3ampockl OT KJIMEHTA, COAEp Kallie TaKoi cookie, mepemaoTes Ha cepBep, 3aIaHHbIi 3Ha-
genneM cookie, TO ecTb cepBep ¢ ykazaHHbIM sid. Ecim BbIOpaTh cepBep He yJIaeTcsi WM BbIOpaHHBII
cepBep He MOXKeT 00paboTaTh 3aIpoc, To OyAeT BIOpaH IPYToil cepBep COrVIACHO HACTPOEHHOMY METOILY
6aJIAHCUPOBKU.

JupeKTrBa MO3BOJIIET Ha3HAYATH aTPUOYTHI TAKOTo cookie; eIMHCTBEHHBIN aTpuOyT, yCTAHABIMBAEMBIi
o ymMoadanuio, — path=/. 3Hadenus aTpuOyTOB 33JAI0TCS CTPOKAMU C TePEMEHHBIMUA. ITOOBI YIAIUTD
arpubyT, 3ajaiiTe Jjis Hero mycroe 3Hadenue: attr=. Tak, sticky cookie path= 3amaer cookie 6e3
arpubyTta path.

3neck Angie cosmaer cookie srv_id co cpokom gelicTBus B 1 4ac U JOMEHOM, 3aJaHHBIM IIEPEMEHHOI]:

upstream backend {
server backendl.example.com:8080;
server backend2.example.com:8080;

sticky cookie srv_id domain=$my_domain max-age=3600;

Pexxum route

DTOT PeXRUM WCIOJb3yeT MPEIONpeIeeHHbIe HAeHTU(DUKATOPBI MApPIIPYTOB, KOTOPbIE MOTYT OBITH
Bcrpoenbl B URL, cookie uiu apyrue cBoiictBa 3ampoca. OH MeHee IiOOK, TaK KaK 3aBUCUT OT IIPEJIOIIpe-
JIeJIEHHBIX 3HAYEHUN, HO JIydIlle TOAXO/NT, eCJIU TaKue UIeHTU(MUKATOPHI Y2Ke UCIIOJIb3yIOTCS.

3/ech MPOKCUPYEMBIIl cepBep P MOy IEeHUH 3aIIPOCa MOXKET HA3HAYUTDH KJUEHTY MAPIIPYT U BEPHYTH
ero naeHTudUKATOP CII0COO0M, U3BECTHBIM U KJIMEHTY, U cepBepy. B kKadecrBe maeHTHhUKATOPA MAPIII-
pyTa JIOJKHO WCIOJIB30BAThCd 3HAaYeHue mapaMerpa sid AUPEKTUBBI Server. Y 9THTE, 9TO IapaMerp
JIOIIOJTHUTEIBHO XIIUPYETCs, €CJIN 3a/1aHa JUPEKTUBa sticky secret.

Ilocnenyromue 3ampocel OT KIIMEHTOB, KEJIAIONINX HCIIOIB30BaTh TOT MAapIIPYT, JOKHBI COJIEPXKATH
BBIJIAHHBII CepBEPOM MIACHTUPUKATOD, IPUIEM TaK, ITOOBI OH TOMAJ B IepeMeHHble Angie, HATpIMep B
cookie mim apryMeHTH 3ampoca.

B nmapamerpax AMpeKTUBBI YKa3bIBAIOTCH MMEPEMEHHBIE /I MApHIIPYTU3AIMH. ITOOBI BHIOPATH CepBep,
Ky/la [epeIaeTcst MOCTYIUBINNIA 3aIIpOC, UCIIOJIb3YeTCsl IepBasl HeIlyCTasl [IePEMEHHAsT; OHA 3aTeM CpaB-
HUBaeTCs ¢ mapameTrpoM sid aupekTuBbl server. FKcim BbIOpaThb cepBep He yAaeTCs WU BBIOPaHHBII
cepBep He MOXKeT 00paboTaTh 3ampoc, TO OyAeT BHIOpaH JIPYTOil cepBep COrIaCHO HACTPOEHHOMY METOJLY
0aJIAHCUPOBKH.

3necy Angie umer uaenTuduKaTOp MapIpyTa B cookie route, 3aTeM B apryMeHTe 3allpoca route:

upstream backend {
server backendl.example.com:8080 "sid=server 1";
server backend2.example.com:8080 "sid=server 2";
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sticky route $cookie_route $arg_route;

Pexxum learn

B srom pexkume 118 TPUBSA3KU KJIIMEHTA K KOHKPETHOMY MPOKCHUPYEMOMY CEPBEPY UCIIOJIb3YETCs JIMHA-
MWYECKU TeHEPUPYEMbIil KJII04d; OH 60jiee THOOK, TaK KAK HA3HAYAET CEPBEPhI HA XOJY, XPAHUT CEAHCHI B
30HE O0IIIEll TAMATH U MO/JIEPKUBACT PA3IUIHBIE CIOCOOBI MTEPEAIn UIACHTU(PUKATOPOB CECCHUi.

3ech ceccust CO3/IaeTcsl Ha OCHOBE OTBETa MpOoKcupyeMoro cepsepa. C mapamerpamu create u lookup
TIEPEUNCISIOTCS TIepeMEHHbIe, YKA3BIBAIOIINE, KAK CO3J/IAI0TCSA HOBBIE U MIIYTCS CYIIECTBYIONINE CECCUM.
O6a napameTpa MOXKHO HCIIOJIb30BATH 110 HECKOJIBKY Pas3.

W nentuduratopom ceccun CIIyKUT 3HAYEHHE IIEPBON HEITyCTOU IMEpEeMEHHO, YKa3aHHOU ¢ create; Ha-
[IpUMep, 9TO MOXKET OBITh cookie C IPOKCHPYEeMOro CepBepa.

Ceccun XpaHsITCsI B 30HE ODIIEl TaMsITH; ee UMsI U pa3Mep 3aJIal0Tcs apaMeTpoM zone. Ecim kK ceccnn
He ObLIO OOpAaIeHmit B TeUeHne BpDEMeHHU timeout, oHa yassercs. 3HatdeHne 10 yMoaIdanuio — 10 MUHYT.

Tlocnemyromume 3ammpockl OT KJIXEHTOB, YKEJIAKINX UCIIOJIb30BATH CECCUIO, JTOJXKHBI COIEPKATH €€ UJIEH-
TUMUKATOD, IPUYEM TaK, YTOOBI OH IOMAJ B HEIMYCTYIO IEPEMEHHYIO, YKA3aHHYIO ¢ lookup; TOrja ero
3HadeHue Oy/IeT COMOCTABIEHO C ceccusiMu B obIeil mamsaTu. Eciau BeIOpaTh cepBep He yAAeTCsa WIH BbI-
OpaHHBII cepBep He MOXKeT 00paboTaTh 3a1poc, TO OYIET BHIOPAH JIPYTOil cepBep COrIACHO HACTPOCHHOMY
MeTo/ty OaJaHCHPOBKH.

ITapameTp header mo3BOJIET CO3JATH CECCUIO CPa3y IOCTE MOy IE€HNS 3ar0JI0OBKOB OTBETA OT IMPOKCUPY-
eMOT0 cepBepa. Be3 Hero ceccusi co37a€TCs TOJBKO MOCJIE 3aBePINennsi 00pabdOTKU 3aIpoca.

B npumepe Angie cozmaer ceccuio, yctaHaBmMBas B 0oTBeTe cookie ¢ mmeneMm examplecookie:

upstream backend {
server backendl.example.com:8080;
server backend2.example.com:8080;

sticky learn
create=$upstream_cookie_examplecookie
lookup=$cookie_examplecookie
zone=client_sessions:1im;

sticky _secret

Cunrakcuc sticky_secret cmpoka;
Ilo ywmomua- —

HUIO

Konrekct upstream

Hobasmster cmpoky kak cosb B dyakmmio MD5-xsmmpoBanns s TUPEKTUBHI sticky B pexKmMax cookie
u route. Ompora MOXKET COJEpKATDH IIePeMeHHbIe, HApuMep $remote  addr:

upstream backend {
server backendl.example.com:8080;
server backend2.example.com:8080;

sticky cookie cookie_name;
sticky_secret my_secret.$remote_addr;
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Conb 106aBIISETCST TIOCTE XIMUPYEMOro 3HAYEHHsT; ITOObI HE3ABUCUMO IIPOBEPUTH MEXAHU3M XIITHPOBA-
HUS:

[$ echo -n "<VALUE><SALT>" | md5sum ]

sticky _strict

Cunraxcuc sticky_strict on | off;
Ilo ywmomua- sticky_strict off;
HUIO

Konrekcr upstream

IIpu Britouennn Angie Gyner Bozspamarh Kinenty omuoky HTTP 502, eciiu xejaemblii cepBep Hemo-
CTYIIEH, BMECTO WCIIOJIb30BAHUs JIIOOOTO IPYror0o JOCTYIIHOTO CEPBEPA, KAK ITO IMPOUCXOAWT, KOTIA B
rpyIIe HET JOCTYIIHBIX CEPBEPOB.

upstream
Cunrakcuc upstream uma { ... }
Ilo ymomua- —
HUIO
Konrekcr http

OnuceiBaer rpymiy cepBepoB. CepBepbl MOTYT CIYIIATh HA Pa3HBIX MOpTax. Kpome TOro, MOKHO OIIHO-
BPEMEHHO HCI0JIb30BaTh ceprepsl, cayimamonue Ha TCP- 1 UNIX-cokerax.

IIpumep:

upstream backend {
server backendl.example.com weight=5;
server 127.0.0.1:8080 max_fails=3 fail_timeout=30s;
server unix:/tmp/backend3;

server backupl.example.com backup;

ITo yMOJIMaHWUIO 3aIPOCHI PACHPENEJSIOTCS TI0 cepBepaM NMuKJAnYeckn (B pexkume round-robin) ¢ ydve-
TOM BECOB CEPBEPOB. B BhBINIENIPUBEIEHHOM IIpUMepe KaXKible 7 3alpOCOB OYIyT paclpejie/ieHbl Tak: b
zampocos Ha backendl.example.com u o oHOMY 3a1pOCy Ha BTOPOI M TpeTHil cepBepHI.

Eciu npu monbiTke paboThl ¢ CEPBEPOM ITPOUCXOIUAT OIMMUOKA, TO 3AIPOC HEPEIACTC CJIELYIONEMY Cep-
BEpy, U TaK Jajee J0 TeX Mop, MOoKa He OyIyT ompobOBaHbl Bce paboTaionue cepsephl. Kean me ymacTces
[TOJIyYUTh YCUEIIHBIA OTBET HU OT OJHOIO U3 CEPBEPOB, TO KJIMEHTY OyJ1eT BO3BPAIIEH Pe3yJIbTaT paboThI
C TIOCJIEJTHUM CEPBEPOM.
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zone
Cunrakcuc zone umsa [pasmepl;
Ilo ywmomua- —
HUIO
Konrekcr upstream

3asaer UMs U pa3Mep 30HBI PA3eIsieMOl aMATH, B KOTOPO XPaHSITCSI KOHMUTYpAaIus TPYIIbI U ee
pabodee cocTostHEE, pa3le/seMble MEXKIy PabOINMU IIpOIeccaMu. B OmHOI U TOil »Ke 30He MOryT ObITh
cpa3dy HEeCKOJIbKO TPYIIl. B 3T0M ciydae JOCTATOYHO yKa3aTh pa3Mep TOJIBKO OJUH Pas.

BCTpOEHHbIe nepemMeHHblIe

Moyysib http_upstream mojaepKuBaeT CIeIyONne BCTPOCHHBIE TIEPEMEHHbIE:

$upstream_addr

xpanruT [P-agpec u mopt mm myrs k UNIX-cokery cepBepa rpymmsl. Ecim nmpu 06padboTke 3ampoca ObLIn
¢JleJTaHbl OOpAIeHrsT K HECKOJbKAM CEPBEpPaM, TO UX aJIpeca Pa3JIesIaioTCs 3aIlsITOM, HAIPpUMED:

192.168.1.1:80, 192.168.1.2:80, unix:/tmp/sock

Eciu mpousonuio BHyTpeHHee IiepeHanpaBjieHre OT OJHON I'PYIIbl CEPBEPOB Ha JPYIYIO C IIOMOIIBIO
"X-Accel-Redirect" nin error_page, To ajpeca, COOTBETCTBYIOININE PA3HBIM IPYIIIaM CEPBEPOB, pa3Jie-
JISIIOTCST JIBOETOYNEM, HAIIPUMED:

192.168.1.1:80, 192.168.1.2:80, unix:/tmp/sock : 192.168.10.1:80, 192.168.10.2:80

Ecnnu CcepBep HEe MO2KeT OBLITH BbI6paH, TO IIepeMeEeHHasl XpaHUT UMA TPYIIIE CEePBEPOB.

$upstream_bytes_received

qucio 6aiiT, MOJyYeHHBIX OT CepBepa TPYIIbl. SHAYEHUsI HECKOJIBKUX COEJMHEHUN Pa3JIesIsiioTCs 3allsi-
THIME U JIBOCTOYMIMHU IIOJOOHO aJpecaM B nepeMeHHoil $upstream addr.

$upstream_bytes_sent

quciio OaiiT, MepeJaHHBIX Ha CEPpBEP IPYIIbl. JHAYEHUS] HECKOJIBKUX COEINHEHUN PA3JIeISTIOTCS 3AIIAThHIMI
7 JIBOETOUMAME TOJO0HO aaIpecaM B IEPeMeHHon Supstream  addr.

$upstream_cache_status

XPaHUT CTATyC JOCTyIa K K31y orBeToB. Craryc MoxkeT ObITh omuauM u3 MISS, BYPASS, EXPIRED, STALE,
UPDATING, REVALIDATED nsu HIT:

e MISS: OrBer He HailJleH B K3Ille, U 3allpOC IIEpeaH Ha CepBep.
e BYPASS: Ksmr oboiijieH, 1 3a11poc HAIPSIMYIO [EpeaH Ha CepBep.
e EXPIRED: OTBer B K3IIle ycTapes, U HA CEePBEP MEPEeaH HOBBII 3aIpOC /i OOHOBJIEHNS KOHTEHTA.

e STALE: OTBeT B K3IIle yCTapeJ, HO MO-IIPeXKHEMY [TePeIaeTcsl KJIIMEHTaM, TI0Ka, 1epe3 KAKOe-TO BPeMsi
He IIPOon30ii/ieT 0OHOBJIEHIE KOHTEHTA C CEPBEPA.

e UPDATING: OTBerT B K3Ille ycTapes, HO IO-IPEXKHEMY IepeIaeTcs KJIUeHTaM, IOKa yXKe HIyIee
OOHOBJICHIE KOHTEHTA C CEPBEpa HE 3aBEPIIUTCH.
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e REVALIDATED: OTBeT B K3Ille ycTape)i, HO ObLI YCIIEIIHO [TEPEIIPOBEPEH U HE HYKJIAeTCsl B OOHOBJIE-
HHUU C CepBepa.

e HIT: OrBer ObLI B34AT U3 K3IIIA.

Ecau 3amnpoc momen B 06xom Katra 6e3 obpallenns K HeMYy, TepeMeHHasl He yCTAHABIMBAECTCS.

$upstream_connect_time

XPAHUT BpeMs, 3aTPAYEHHOE HA YCTAHOBJIEHHWE COEIMHEHUsI C CEPBEPOM I'DYIIBI; BPEMS XPAHUTCI B Ce-
KyHJ/IaX ¢ TOYHOCTBIO 710 MUJUIHCEKYH . B ciyaae SSL BkiogaeT B cebst BpeMsi, TIOTPAIEHHOE HA PYKO-
nokarue. BpemMeHa HECKOJILKUX COEJIMHEHUN Pa3/Ie/IAIOTC 3aISITBIMUA U JBOCTOUUSIMHE ITOJ00HO aIpecam
B 1epeMennoit Supstream addr.

$upstream_cookie_<wumsa>

cookie ¢ yKasaHHBIM MMeHeM, IlepeJaHHbIil cepBepoM rpymmbl B moje "Set-Cookie" 3arosioBka orsera.
HeobxomMo uMerh B BuLy, 9TO cookie 3alOMUHAIOTCS TOJIBKO U3 OTBETA MOCJIEIHETO CepBepa.

$upstream_header_time

XPaHUT BPEMsi, 3aTPAYEHHOE Ha IOJIyIEHUE 3ar0JIOBKAa OTBETa OT CepBepa IPYIIIbI; BPeMs XPAHUTCH B
CEeKYHIaX C TOYHOCTBIO JI0 MIJIJINCEKYH . BpeMeHa HeCKOJIbKUX OTBETOB PA3JIEJIAI0TCS 3AISATHIME U JIBOE-
TOUMSIME TIOJIO0HO aJIpecaM B EpeMeHHoN Supstreamn  addr.

$upstream_http_<mms>

XpaHsT TOJIsT 3ar0JIOBKA OTBEeTa cepBepa. Hampumep, mosie 3arosioBka orsera "Server" mocrymmo B me-
pemennoit $upstream_ http server. IlpaBuia npeoGpa3oBaHus MMEH II0JIEH 3ar0JIOBKA OTBETA B MMEHA
[IEPEMEHHBIX TaKue Ke, KaK Jyisl lepeMeHHbIX ¢ npedukcom "$http ". Heobxomumo umers B BHILY, 9TO
I10JIsl 3ar0JIOBKA, 3AIIOMUHAIOTCS TOJIHKO U3 OTBETA IMOCJEIHErO CePBEPA.

$upstream_queue_time

XpaHUT BpeMsi, MPOBEIEHHOE 3AlPOCOM B ouepedu 0 OYePEHOrO BhIOOpa CepBepa W BBIPAXKEHHOE B
CEeKYHIAX C TOYHOCTHIO JI0 MUJLIACEKYHI. BpemMeHa HECKOJbKHX IOIBITOK PAa3IEISIOTCS 3alsiThIMA 1
JIBOETOUMSIME TIOI00HO aIpecaM B IEpeMeHHon Supstreamn  addr.

$upstream_response_length

XPAHUT JJINHY OTBETA, [TOJIy9I€HHOTO OT CepBepa IPYIIIIbL; JIJIMHA XPAHATCs B Oaiirax. JJIMHbI HECKOIBKUAX
OTBETOB PAa3JIeJISIFOTCsl 3alATBIMU U JIBOETOUUSIMU TIOJOOHO aJpecaM B epeMeHHoit Supstream  addr.
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$upstream_response_time

XPAHUT BpeMs, 3aTPAYEeHHOE Ha IIOJIyYEeHHE OTBETa OT CepBepa I'PYIIIbL; BPeMsl XPAaHUTCS B CEKYHIAX C
TOYHOCTBIO JI0 MUJLIMCEKYHJI. BpeMeHa HEeCKOJIBKUX OTBETOB Pa3/eIiOTCs 3allSIThIMU U JIBOETOYUSIMU
o00HO ajpecaM B IepeMenHoit Supstream addr.

$upstream_status

XPAHHUT CTATYC OTBETAa, IOJIyYeHHOI'O OT cepBepa Ipyiibl. CTaTyCchbl HECKOJIBKUX OTBETOB PA3JIEJIsIIOTCS
3AMSTHIMA U JIBOETOUHSIME TIOJOOHO aJipecaM B mepeMeHHo# Supstream  addr. Ecnu cepBep He MOXKeT
ObITh BbIOpaH, TO nepeMenHas xpanut craryc 502 (Bad Gateway).

$upstream_sticky_status

Craryc IpUBSI3aHHBIX 3AIIPOCOB.

" 3ampoc oTIpaBiIeH B IPYIILY CEPBEPOB, IJle IPUBSI3KA HE BKJIIOUYECHA.

NEW 3ampoc He COoIEepKUT UH(POPMAIMH O IIPUBS3KE K CEPBEPY.

HIT 3amnpoc ¢ MPUBA3KOI OTIIPABJICH Ha YKEJIAEMBII cepBep.

MISS 3ampoc ¢ IpUBA3KO OTIIPABJIEH HA CEPBEP, BRIOPAHHBIN 110 aJrOPUTMY OaJIaHCH-
POBKH.

CraTychl U3 HECKOJBKHUX COCJAMHEHUI Pa3Ie/aIOTCa 3allATBIMA U JBOCTOYNAMH II0J0GHO aJpecaM B IIe-
pemenHoit $upstream addr.

$upstream_trailer_<ums>

XPaHUT I10JIF U3 KOHIIAa OTBETa, II0JIy4eHHOI'0 OT cepBepa I'PYIIILL.

3.4.2 Stream upstream

Mpumep koHurypayun

upstream backend {
hash $remote_addr consistent;
zone backend 1m;

server backendl.example.com:1935 weight=5;
server unix:/tmp/backend3;
server backend3.example.com service=_example._tcp resolve;

server backupl.example.com:1935  backup;

server backup2.example.com:1935  backup;
resolver 127.0.0.53 status_zone=resolver;
server {

listen 1936;
proxy_pass backend;
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AduvpekTunsbi

upstream

CunHTakcuc upstream ums { ... }
IlIo ywmomua- —

HUIO

KonTekcr stream

OmuceiBaer rpytiy cepBepoB. CepBepbl MOI'YT CJIYIIATH Ha PAa3HBIX MopTax. KpoMe Toro, MOXKHO OJIHO-
BPEMEHHO KCIIOJIb30BaTh ceprepsl, ciyinatonie Ha TCP- u UNIX-cokerax.

IIpumep:

upstream backend {
server backendl.example.com:1935 weight=5;
server 127.0.0.1:1935 max_fails=3 fail_timeout=30s;
server unix:/tmp/backend2;
server backend3.example.com:1935 resolve;

server backupl.example.com:1935 backup;

Io ymo9anuio coeuHeHrs PaCIPeIelIioTCs [0 cepBepaM IukJndecku (B pexkume round-robin) ¢ yde-
TOM BeCOB CepBepOB. B BbIlenpuBeIeHHOM IpUMepe KaK/ible 7 COeIMHEHU OyIyT pacipeieseHbl TakK: b
coequuennii Ha backendl.example.com:1935 u 1Mo oHOMY COEIMHEHWIO HA BTOPOH U TPETU CepPBEPHI.

Eciu npu nonbrTke paboThl ¢ CepBEpOM MIPOUCXOIUT OIIHMOKA, TO COEIUHEHUE MEPEIAeTCsl CJIeLYOIEMY
cepBepy, U TakK JaJiee J0 TeX IOop, IOoKa He OyIyT ompobOBaHBI Bce paboTaroinue cepBepbl. Ecin cBsi3b ¢
cepBepaMu He YIAJIach, COeIUHeHne OyIeT 3aKPhITO.

server
CunTakcuc server adpec [napamempol;
Ilo ymomua- —
HUIO
Konrekcr upstream

3ajiaer ajpec u Apyrue mapamMeTphl cepBepa. Ajpec MoxkeT ObITh YKa3aH B BHUJIE JJOMEHHOI'O MMEHU HJIN
IP-agpeca, u obsizarenpHOro mopra, wim B Buje mytu UNIX-cokera, KOTOPBIl yKa3bIBAETCs IMIOCHIE IIpe-
dukca unix:. JlomenHoe nMsi, KOTOPOMY COOTBETCTBYET HECKOIBKO IP-amgpecos, 3a1aeT cpa3y HECKOIHLKO
CEPBEPOB.

MOFyT OBLITH 3a/1aHbl CJICYIONINE ITapaMeTpPbI:

weight=vucao 3aJ1aeT BeC CepBepa MO YMOTIAHUIO 1.

max_conns=4uc.a0 OI'PaHUINBaECT MaKCHMaJIbHOE YHCJIO OJHOBPEMEHHLIX aKTHUBHBIX COG,D;HHGHI/II‘;I K
[IPOKCUPYEMOMY CepBepy. JHadeHHe 110 yMOJYAHUI0 paBHO O M O3HAYAET, UTO
OrpaHn4e€HNrs HET. EC.HI/I I'PYIIIIa HE HAXOJAUTCA B 30HE pa3,[LeJIHel\lOIU/I InmaMAaTH, TO
orpaHmdeHne paboTaeT OTAEIBHO JJIA KarXKJI0ro pabodero mporecca.

max_fails=vucao — 3a/1aeT YUCJIO HEYJAYHBIX IIOIBITOK CBS3U C CEPBEPOM, KOTOPBIE JIOJIZKHBI IIPOU30UTH
B TeueHne 3amaHHoro fail_ timeout BpeMeHHW it TOTO, YTOOBI CEPBEP CUUTAJICS HEIOCTYIIHBIM; IIOCTIE
9TOro oH Oy/ieT MOBTOPHO IIPOBEPEH UEPE3 TO 2KE CAMOE BPEMH.
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B nannom cirydae HeynadHOI HONBITKOM CYMTAETCH OIMMOKA WJIM TallMayT IIPU YCTAHOBKE COEIMHEHUS C
CepBEPOM.

© IIpumeuannue

Ecnun nupekTuBa server B rpyiine pa3periaeTcs B HECKOJHKO CEPBEPOB, ee HacTpoiika max_fails
IpUMeHsdeTCd K KaxKJIOMy cepBepy OTJEJIBbHO.

Ecnu ocste pazperenust Bcex qUPEKTUB S€rver B allCTPUME OCTAETCs TOJBKO OJIMH CEPBEP, HACTPOMKA
max_fails He jmeicTByeT 1 OyIET MPOUTHOPUPOBAHA.

max_fails=1 YUCJIO HOIBITOK II0 YMOJIYaHUIO
max_fails=0 OTKJIIOYAET y4eT ITOIBITOK

fail_timeout=epemsa — 3amaeT:

fail_timeout=epemsa — 3a7aeT NEPUOJ, BPEMEHH, B T€UYCHUE KOTOPOr'O JOJIZKHO IPOU3OUTHU OIIPE/IC/ICH-
HOE YUCJIO HEYIAYHBIX HOIBITOK CBA3M C cepepoM (max_fails), 4Tobbl cepBep CUUTAJICS HEIOCTYIHBIM.
3areM cepBep OCTAeTCsl HEIIOCTYITHBIM B T€YEHIE TOT'O Ke CaMOI'0 BPEMeHH, IIPexK ie 4eM OyJIeT IIpOBepeH
MOBTOPHO.

Suagenne mo ymosgaHuio — 10 cekyH.

(i ) IIpumeuanue

Ecmu nmupekTnBa server B rpyiime pa3perraercs B HECKOJIBKO CEPBEPOB, ee HACTPoiika fail_timeout
IIpUMeHdeTCd K KaXKJOMYy CEpBEPY OTJEJILHO.

Ecau mocite paspeniennst Bcex IUPEKTUB Server B allCTPUME OCTAETCs TOJIBKO OIUH CepBep, HACTPOITKA
fail_timeout He meiicTByeT u OyJeT IPOUTHOPUPOBAHA.

backup moMedvaeT cepBep Kak 3amacHoit. Ha Hero Oy/iyT mepesaBaThCst 3aIIpOChI B CIIy4ae,
€ciu He PabOTaI0T OCHOBHBIE CEPBEPHI.

down oMeYaeT cepBep KaK IIOCTOSTHHO HEJOCTYITHBIN.

drain [OMEYAEeT CepBep Kak pasrpykaemblii (draining); 9To 3HAYUT, YTO OH IOJydaer

TOJIBKO 3aIIPOCHI CECCHUil, MPUBSI3aHHBIX paHee 4epe3 sticky. B ocrampHOM mOBe-
JeHne TaKoe Ke, KaK B pexkuMe down.

“* OcTropoxHOo

TTapamerp backup Heb3sl HCIIOIH30BATH COBMECTHO C METOJaMU OAJIAHCHUPOBKHM HArpy3Ku hash u
random.

ITapameTpnl down u drain B3aUMHO HUCKJIIOYATOIIIHE.
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resolve

service=uma

ITo3BosisieT oTciiekuBaTh U3MeHEHUsI crincka [P-aapecoB, COOTBETCTBYIONIETO 10~
MEHHOMY MMEHM, 1 OOHOBJISTH ero 0e3 mepesarpys3ku KoHduryparmu. [Ilpu sTom
TPyIIa JOJKHA HAXOIUTHCS B 30HE PA30eAAEMOT NAMAMU; TAKIKE JTOJKEH ObITh
oImpeiesieH Ipeobpa3oBaTent UMEH B afpeca.
Bxirouaer npeobpaszosanne SRV-zanuceit DNS u 3ajjaer ums cepsuca. [Ipu yka-
3aHUU TOTO apaMeTpa HeOOXOIMMO TaKXKe 3aJaTh IHapaMeTp resolve, He yKa3bl-
Basl IOPT CepBepa IPU UMEHHU XOCTa.
Ecim B nmenn ciryxk06b1 HeT TOUEK, hopmupyercs ums mo crapmapry RFC: k
UMEeHU CJIy2KOBI JT00aBjsteTcs IpeduKe _, 3aTeM depe3 TOUKY /100aBiseTcs _tcp.
Taxk, nms cayk0b1 http mact B pesysiabrare _http._tcp.
Angie paspertaer SRV-3amucu, 06beuHsisi HOpPMAJII30BAHHOE UMSI CITY2KOBI 1 TMST
XOCTa ¥ TOJIyYasi CIIMCOK CEPBEPOB JJIs IOJIydeHHOIH KoMOunarnmu uepe3 DNS,
BMeCTe C UX IPHOPUTETAMHU U BECAMHU.
e SRV-zanucu ¢ HAMBBICHIAM [IPUOPUTETOM (T€, KOTOPbIE UMEIOT MUHUMAJIb-
HOe 3HAYeHUE NPHOPUTETA) PA3PEINATCsl KAK OCHOBHBIE CEPBEPBI, & IIPO-
Yre 3aliCH CTAHOBATCS 3allaCHBIMU cepBepaMu. Eciu backup ycTaHOBIIEHO
¢ server, SRV-3amnucu ¢ HAMBBICIIIM [IPUOPUTETOM PA3PEIIAIOTCT KaK 3a-
[IACHBbIE CepBEPHI, & IPOUUE 3AlUCH UTHOPUPYIOTCS.
e Bec anasiormuen nmapamerpy weight mupektuBbl server. Ecium Bec 3aman
KaK B caMoii JupekTuBe, Tak u B SRV-3amucu, ncnoab3yercs: Bec, yCTaHOB-
JICHHBIII B JJUPEKTUBE.

B srom npumepe BbIONHSETCS TToNCK 3anucu _http._tcp.backend.example. com:

[server backend.example.com service=http resolve;

SlOW_StaI‘t=6p€./VL.ﬂ 3a/laeT BpeMsd BOCCTAHOBJIEHHA BeECa Ce€pBEpa, BO3BPAIIAIOIIETOCA K pa60Te IIpu

GaJIAaHCUPOBKE HATPY3KU MeTOnoM round-robin wim least_conn.

Ecaun mapamerp 3aman m cepsep mocje cOOs CHOBa CUUTAETCS PAOOTAIONIAM C
TOYKM 3peHnd max_fails m upstream_probe, TO Takoil cepBep paBHOMEPHO Ha-
OupaeT yKa3aHHBIN JjIs HETO BeC B TeUeHUE 3aJaHHOTO BPEMEHH.

Ecan mapamerp He 33/1aH, TO B AHAJOTUIHON CUTYAITUU CEPBEP CPa3y HAUUHAET
paboTy € yKa3aHHBIM JIJIsi HETO BECOM.

O IIpumeuannue

Ecnu B ancrpume 3aman To1bKO 07uH server, slow_start He paboraeT u OyIeT UTHOPUPOBATHCH.

state
Cunrakcuc state ¢atin;
Ilo ymomua- —
HUIO
Konrekcr upstream

VkasbiBaeT padlia, e TOCTOSHHO XPAHUTCS CIIHCOK CepBEpOB arcTpuma. [Ipu ycTaHOBKe M3 HAIUX Ia-
KETOB JJIsl XpaHeHus TakuX (hailjioB CIEIMAILHO CO3JaeTcsd Karajor /var/lib/angie/state/ (/var/
db/angie/state/ Bo FreeBSD) ¢ coorBercTByOmuMy IpaBaMu JOCTYIa, U B KOHMDUIYDPAIMHA OCTAETCs
JT00aBUTH JIUIIH UMs (pafiia:
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upstream backend {

zone backend 1m;
state /var/lib/angie/state/<WMS GANINA>;

Crncok cepBepoB 31ech nuMmeeT (opmart, aHasorundusiit s_server. Comepxkumoe dailna n3MeHseTcs Ipu
JII060M M3MEHEHUU cepBepoB B pasjese /config/stream/upstreams/ gepe3 API koudurypanun. Daitn
CUYUTBIBAETCSI IPH 3alrycke Angie miaun nepesarpyske KOHMUTYpAIHH.

“* OcropoxxHo

Yro6b! HCIIOIB30BATH TUPEKTUBY state B GJI0Ke upstream, B HEM He JIOJIKHO ObITH JUPEKTUB Server,
HO Hy»KHa 30Ha pasfiessieMoil mamsaru (zone).

zone
Cunrakcuc zone ums [pasmepl;
Ilo ymomua- —
HUIO
Konrekct upstream

SajaeT UM U pa3zMep 30HBI PA3essieMOil MaMsATH, B KOTOPOH XPaHATCS KOH(MUIypalus IPYIIbI U ee
pabodee cocTosiHUE, pa3le/isieMble MeXKy pPaboYnMU IIporieccaMu. B OfHOI U TOil »Ke 30He MOI'yT ObITh
Ccpa3y HEeCKOJLKO rpymi. B 3ToM ciyvae JIOCTATOYHO yKa3aTh pa3Mep TOJIBKO OJIMH pa3.

feedback

Cunraxcuc feedback nepemMerHan [inverse] [factor=vucao|
[account=ycaosras_nepemennasn];

Ilo ymomua- —

HUIO

Konrekcr upstream

3ajiaer B upstream MexaHu3M OAJIAHCUPOBKU HATPY3KH 110 00paTHOl cBsizu. OH JIUHAMUYECKH KOPPEKTH-
pyeT pelenns mpu 6aJIaHCHPOBKE, YMHOXKast BeC KaXKJ/IOT0 MPOKCAPYEMOrO cepBepa Ha CPe/IHee 3HATECHUE
00pAaTHOI CBA3U, KOTOPOE MEHSIETCsl C TE€YEHWEM BPEMEHH B 3aBHCHMOCTH OT 3HAYEHUS Nepemernol U
[IO/TYNHSAETCS HEOOSI3aTEeTHbHOMY YCIOBHIO.

MOFyT ObITH 3a/1aHbl CJIEAYIOIne ITapaMeTpbI:
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IIepeMeHnHasda

inverse

factor

account

Ilepemennasi, m3 KOTOpOit Gepercs 3HAYEHME 00paTHOM cBst3u. OHA JIOIKHA [TPEe/I-
CTaBJISITH CODOI METPUKY ITPOU3BOIUTETBHOCTU U COCTOSTHUST; IIPEJIITOIArAeTCs,
9TO ee TepeIaeT CepBep.

3HadveHne OIEHUBACTCS MMPU KAXKJIOM OTBETE OT CEPBEPA U YIUTHIBAETCS B CKOJIb-
34IIEM CPeJIHEM COIVIACHO HACTpoiikaM inverse m factor.

Ecin mapamerp 3aiaH, 3HaYeHre 0OPATHON CBsI3U WHTEPIIPETUPYETCS HA0DOPOT:
6oJtee HU3KME 3HAYEHUs] YKA3BIBAIOT HA JIYUIIYIO TPOM3BOIUTEHBHOCTD.
Kosddumnuent, mo koropomy 3HaUeHHEe 0OPATHON CBSI3U yUIUTHIBAETCS IIPU PAC-
gere cpexnero. Jlomycrumsel nesbie gncia ot 0 7o 99. Ilo ymomganmo — 90.
Cpefiree paccIuTHIBAETCS IO (DOPMYJIIE SKCIIOHEHITNATHLHOIO CIUIAYKIBAHNS.

Yewm Gosblie K03DPUIMEHT, TEM MEHbBIIE HOBbIE 3HAYEHUS BJIMAIOT Ha CPEIHEE;
ecsm ykasarb 90, To Oyzmer B3aTo 90 % or npenpiaymero sHadenns u gumb 10 %
OT HOBOTO.

VKa3bIBaeT YCJIOBHYIO IEPEMEHHYI0, KOTOpPas KOHTPOJIMPYET, KAaK COEINHEHUS
YUIUTBIBAIOTCS Tipu pacdere. CpejiHee 3HaYUeHWE OOHOBJISIETCS C y9IeTOM 3HAUe-
HUsT OOpATHON CBSI3M, TOJBKO €CJIM yCJIOBHAs MepeMeHHas He paBHa "" wam "0".

(i ) IIpumeuanue

ITo YMOJI9aHUIO Tpa(bI/IK OT aKTHUBHBX IIPOBEPOK HE BKJIIOYACTCA B PacCUeT,
KOM6I/IHaL[I/IH HepeMeHHOﬁ $upstream_probe ¢ account mo3BoJigeT BKJIIOYUTH
1 UX WIN JazKe UCKJIIOYUTH BCE OCTaJIbHOE.

TIpumep:

upstream backend {

zone backend 1mj;

feedback $feedback_value factor=80 account=$condition_value;

server backendl.example.com:1935 weight=1;
server backend2.example.com:1935 weight=2;

map $protocol $feedback_value {

IITCPIl
IIUDPII
default

100;
75;
10;

map $upstream_probe $condition_value {
"high_priority" "1";

"low_priority"

default

n "n.
0"
n "n.
s

DTa KOH(MUrypalys KaTeropusupyer cepBephl [0 YPOBHSIM OOPATHON CBsI3W HA OCHOBE IIPOTOKOJIOB, UC-
[TOJTb3YEMBIX B OTIEJIbHBIX CECCUSIX, & TAKXKE 100aBisieT ycjioBue Ha $upstream_probe, 9T00bI yINTHIBATH
TOJIBKO aKTUBHYIO TIPOBEPKY high_priority wiam OObIYHBIE KJIMEHTCKHAE CECCUMU.
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hash
Cunrakcuc hash karou [consistent];
Ilo ywmomua- —
HHIO
Konrekcr upstream

3asaer MeTo T OATAHCUPOBKY HATPY3KHU JIJIst TPYIIIIBI, IIPU KOTOPOM COOTBETCTBUE KJIMEHTA, CEPBEPY OIpe-
JIeJIIeTCs IPU ITOMOIIK XIMIAPOBAHHOIO 3HAYEHUS KJIIOYa. B KadecTBe KJII0Ua MOXKET HCIOJIb30BATHCS
TEKCT, [lepeMeHHble 1 uX KoMmOuHanuu. [Ipumep ucnosib3oBaHms:

[hash $remote_addr;

Metron, copmectum ¢ 6ubsmorekoii Perl Cache::Memcached.

Ecin 3ajan napamerp consistent, TO BMECTO BBINIEONMCAHHOTO METOJA OYJIET UCIIOIH30BATHCS METO/I
KOHCHCTEHTHOr0 X3mmupoBanus ketama. Meros rapanTupyeT, 9To Ipu J00aBJIEHUN CEPBEPA B TPYIITY WU
€ro yJaJleHUn Ha JIpyrue cepBepbl Oy/ieT mepepacipeie/ieH0 MUHUMAIbLHOE Jucao Kioueil. [Ipumenenue
MeTOJa JJIsd KIMIUPYIOIINX CEPBEPOB ODeCcIieanBaeT OOJIBINNIL IPOIEHT MONaIanmil B K31, Meros coBme-
crum ¢ 6ubsmorekoit Perl Cache::Memcached::Fast npu 3magenun mapamerpa ketama points pasmbim

160.

least conn
Cunrakcuc least_conn;
Ilo ymomua- —
HUIO
Konrekcr upstream

3ajaeT IS TPYIIIBI METOJT DAJIAHCUPOBKU HATDY3KHU, MPU KOTOPOM COEJIMHEHUE MEPEIaeTCsl CepBepy C
HaMMEHBIITUM YUCJIOM aKTHBHBIX COEIMHEHU, C YI€TOM BECOB CEPBEPOB. EciIn monaxouT cpa3y HECKOJILKO
CepBepoOB, OHU BLIOMPAIOTCs IUKJINYecKH (B pexkume round-robin) ¢ y4eToM uX BecoB.

least _time

Cunrakcuc least_time connect | first_byte | last_byte [factor=number]|
[account=condition_variable];

IlIo ywmomua- —

HHIO

Konrekct upstream

Sajaer Jid TPYIIIbl MeTO GAJAHCUPOBKU HAIDY3KH, [IPU KOTOPOM BEDPOSTHOCTH [IEPeIadi COeMHEHNUS]
AKTUBHOMY CEpBepy O6pATHO MPOIMOPIMOHAJIBHA CPEJIHEMY BPEMEHH €ro OTBEeTa; YeM OHO MEHbIIe, TeM
6OoJIbIIIe CoeIMHEHU T OY/IeT TOIyYaTh cepBep.
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connect JlupekTrBa yUIUTHIBAET CPEJIHEE BPEMsI YCTAHOBKH COEIMHEHUSI.

first_byte JlupekTrBa UCIOJIB3yeT CpellHee BpeMs MTOJIydeHusl IIepBoro baiita oTBera.

last_byte JlupekTrBa UCIOIb3yeT CPEIHEe BPEMs [TOJIYIeHUsT TIOJHOTO OTBETA.

factor Brmomnuser Ty xe dyHKOuio, 9to u response time factor, u mepeompenesisier
€ro, eCJIM mapaMerp 3aJaH.

account VKa3bIBAET YCJIOBHYIO IIEPEMEHHYIO, KOTOPasi KOHTPOJIMPYET, KAKUE COEeMHEHUST

YUIUTBIBaIOTCS 11pu pacdere. Cpeiiee 3HaYMEHNE OOHOBIISIETCSI, TOJIBKO €CJIU YCIIOB-
Has IIepeMeHHad COeJUHeHusd He paBHa "" mium "0".

© IIpumeuannue

Ilo ymosrdanuio akTHBHEE NPOBEPKM HE BKJIIOYAIOTCS B pacder; KOMOMHAIINS
repeMeHHO $upstream_probe c account IO3BOJISET BKJIIOYUTD UX UM JIAZKE
HCKJIIOYUTDb BCE OCTAJILHOE.

Tekymine 3navenus: IpeacTaBIeHbl KaK connect_time, first_byte_time u last_byte_time B obbekTe
health cepsepa cpeau merpuk amncrpuma B API.

least bandwidth

Cunrakcuc least_bandwidth both | upstream | downstream [factor=number|
Ilo ywmomga- both

HHIO

Konrekcr upstream

Momynn 6aancupoBKU HATPY3KHU least_bandwidth B TOTOKOBOM MOJIyJI€ BHIOMPAET MPOKCUPYEMBIH cep-
Bep, KOTOPBIN NCIOJIB3YET HANMEHDIIHH 00beM IIPOIYCKHON CIIOCOOHOCTH, CTPEMSICh PABHOMEPHO pacIipe-
JIETUTH CEeTeBOH TpadUK, HAIPABJIss HOBbIE CECCUU HA CEPBEP C HAMMEHBIITNM MTOTPeOIeHIEeM TTPOITYCKHOIT
CITOCOOHOCTH.

upstream JlupeKkTruBa yYUTBHIBAET TOJBKO IIPOILYCKHYIO CIIOCOOHOCTH, HCIIOJIb3YEMYIO OT
KJIMEHTa K cepBepy.

downstream JlupekTruBa yYUTBIBAET TOJIBKO IIPOIYCKHYIO CIIOCOOHOCTB, HCIIOJb3YEMYH OT
cepBepa K KJINEHTY.

both JlupeKkTuBa yYUTHIBAET CyMMY MPOITYCKHON CIIOCOOHOCTH, WCIOJIB3YeMON BBEPX
(o KJIMEHTA K cepBepy) M BHHU3 II0 HOTOKY (OT cepBepa K KiueHTy). Pexxkum 110
YMOJTIAHUIO.

factor HeobsizaTembubiit KOAMOUIMEHT CrIaKUBAHUS JIJIT PACIETa CKOJIL3SIIETO CPe/i-

Hero, B nanaszone ot 0 110 100 (no ymomruanuto 90). Bosee Bbicokuii koaddurpen
o3HavaeT 0oJiee MEJJICHHYIO aalTalluI0 K N3MEHEHHSIM.

Monynbe nepuoguyecKku BBIYUC/ISIET CPEJIHEE HUCIOJIb30BAHUE IIPOIIYCKHOM CIIOCOOHOCTH JJTst KaXKJIO0TO
IIPOKCAPYEMOTO CEPBEPA, MCIOIb3Ys (DOPMYILY CKOJIB3SAIIET0 CPEIHEr0 M CIUIayKUBAHUsS KOJeOAHMI co
BpemeneM. Korma HaYnHaeTCs HOBas CECCHsl, OH BHIOMPAET IIPOKCUPYEMbI CEPBEP C HAMMEHBIIINM CPE/I-
HUM HCIIOJIb30BAHUEM IIPOIIYCKHO CIIOCODHOCTH, CKOPPEKTUPOBAHHBIM C YYE€TOM BeCa CepBepa, eCJd OH
ykazaH. Eciim HECKOJIbKO cepBEpOB UMEIOT OJMHAKOBOE MUHUMAJIHLHOE CPeIHEee MCIOJIL30BAHIE ITPOITYCK-
HO# CITOCOOHOCTH, IIPUMEHSIETCsT B3BEIIEHHBI MeTo ] round-robin.
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least packets

Cunrakcuc least_packets both | upstream | downstream [factor=number|
Ilo ymosaa- both

HHIO

Konrekcr upstream

Monyne 6anancupoBku Harpy3ku least_packets B MOTOKOBOM MOJIyJI€ BHIOMPAET MPOKCUPYEMBIN cep-
Bep, 00pabaTHIBAOIINI HANMEHBIEe KOJUIECTBO TPadUKa HA OCHOBE KOJMIECTBA IIEPEIAHHBIX TAKETOB,
CTpeMsCh PaBHOMEPHO pacIpeeUTh CeTeBYI0 Harpy3Ky, HallpaBJjidsd HOBBIE CEaHChl Ha CepBep € Hau-
MEHBIIIEl CKOPOCTHIO ITepeIadul IaKETOB.

upstream JupeKTnBa yIUTHIBAET TTOJIHKO IIAKETHI, OTIPABICHHBIE OT KJIMEHTA K CepBe-
py.

downstream JupekTuBa yIuTHIBAET TOIBKO IIAKETHI, OTIPABJICHHbIE OT CEpPBePa K KJIUEHTY .

both JupekTnBa yaIuThHIBAET CYMMY IIAKETOB, OTIPABIEHHBIX BBEPX (OT KIMEHTA K Cep-
Bepy) ¥ BHH3 II0 OTOKY (OT cepBepa K KJIMEHTY ).

factor HeobGst3arenpHblil KOahMUIMEHT CraKuBaHus JJist pacdera CKOIb3SIIEro Cpe/i-

Hero, B nuanazone ot 0 10 100 (o ymosrganuio 90). Bosiee Boicokuii koaddurpent
o3HavaeT 6oJiee MEJJICHHYIO aJalTAIlAI0 K M3MEHEHUSIM.

Moytysib IepuoOgMIecKr OOHOBIISIET CPEIHIOI0 CKOPOCTH HMAKETOB [JIsi KaXKJIOTO IIPOKCHPYEMOro CepBepa,
HCIIONIB3Ysl (POPMYJIy CKOJIB3SIIEr0 CPEIHEro /IS CrylazKuBaHus Kosebanuit co BpemeneM. Korma nunuimn-
pyeTcst HOBBIH ceaHC, OH BHIOMPAET TPOKCUPYEMBIH CEPBEP C HAMMEHBINEH CPeJIHeH CKOPOCTHIO TEPE AT
MMaKETOB, CKOPPEKTUPOBAHHON C yYETOM Beca cepBepa. Ec/in HECKOIbKO CepBEPOB UMEIOT OJTHO M TO YKe
MUHUMAJIbHOE 3HAYEHUe, TPUMEHSIETCS B3BENeHHbI MeTo 1 round-robin.

random
Cunraxcuc random [twol;
Ilo ymomua- —
HUIO
Konrekcr upstream

Sazaer [yisi TPYINBL METO/T 6AJIAHCUPOBKYU HAIPY3KHU, P KOTOPOM COEJMHEHHE IepeiaeTcs CJIyJailHo
BBIODAHHOMY CEPBEPY, C yIETOM BECOB CEPBEPOB.

Ecin ykazan Heobsi3aTe/bHBIH apaMeTp two, Angie ciydyaifHbIM 00pa30M BLIOUpAET ABa cepBepa, U3 Ko-
TOPBIX BBIOMPAET CepBep, UCIIOJIb3ys YKAa3aHHbIH MeTo . MeTo10M 110 yMOJTIaHuIo saBisieTcst least  conn,
[P KOTOPOM COEJIMHEHUE IIePEIAeTCsl Ha CEePBEP C HAUMEHBIINNM KOJIMYECTBOM AKTUBHBIX COEIMHEHMUIA.

response _time_ factor

Cunrakcuc response_time_factor wucao;
Ilo ywmomua- response_time_factor 90;
HHIO

Konrekct upstream

Sajaer s Merosa OAJTAHCUPOBKM HArpYy3Ku least time KOI(MDMDUIMEHT CrUIaXKUBAHUS MPEIbIAYIIe-
O 3HAYEHUS IIPU BBIMUCIEHUN CPEIHEr0 BPEMEHHU OTBeTa M0 (GOPMYyJIe SKCIOHEHINAILHO B3BEIIIEHHOTO
CKOJIb341Iero cpeaHero.
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YemM GoJIbITIE YKA3AHHOE YUCA0, TEM MEHBITe HOBbIE 3HAUEHUS BAUAIOT HA CpejHee; ec/iu yKa3aTrhb 90, TO
oyzet B3aro 90 % ot npeaplrymiero sHadenns u aumb 10 % ot nosoro. Jomyctumble 3nadenuss — ot 0
10 99 BKJIIOYUTEIHLHO.

Tekyriue pe3yJjbTaThl BHIYUCICHUI IIPEJCTABICHBI KaK connect_time (BpeMsl yCTAHOBJIEHUs COEIUHE-
nus), first_byte_time (Bpems mosydenus epsoro Gaiita orsera) u last_byte_time (Bpems moJryde-
HUs OTBeTa LEJIMKOM) B 06bekTe health cepsepa cpeau merpuk ancrpuma B APL

O IIpumeuannue

HpI/I moacdeTe y9YUuThbIBAlOTCA TOJIBKO YCHENIHbIE OTBETLI; 9TO CHUTATH HEYyCIEIITHBIM OTBETOM, OIIpe-
JeJIAI0T TUPEKTUBBI proxy_next_upstream.

sticky

Cunrakcuc sticky route $variable...;
sticky learn zone=zone create=Jcreate_warl... lookup=9$lookup wvarl... [connect]
[timeout=timel];
Ilo ymomua- —
HUIO

Konrekcr upstream

HacrpauBaeT mpuBsA3Ky KJIUEHTCKUX CECCHil K MPOKCUPYEMBIM CepBEpPaM B PEXKHUME, 33 JaHHOM IE€PBBIM
napaMeTpoM; JUId PasTPy3KU CepPBepOB, Y KOTOPBLIX 3aJaHa JUpPEeKTuBa sticky, MOXKHO MCIOJIb30BaTh
ommuio drain B OJI0Ke server.

A Baumanune

JupekTuBa sticky IMOKHA UCIOIB30BATHCS MOCTE BCEX JUPEKTUB, 3aJIAI0IIIMX TOT WU WHOMW METOJT
06aJIAHCUPOBKHU HATPY3KHU, WHAUe OHA He OyaeT paboTaTh.

PexxkuMm route

DTOT pEXWUM HCIOJB3YET MIPENONpeIeIeHHbIe HICHTU(MUKATOPBI MApPIIPYTOB, KOTOPBIE MOTLYT OBITH
BCTPOEHBI B CBOWCTBa coefuHenus, gocTynabie Angie. O MeHee TMOOK, TaK KaK 3aBHCUT OT IIPEJIONPE-
JIeJIEHHBIX 3HAYEHUN, HO JIy4Ille TOIXOINUT, €CJIU TaKue UICHTU(MUKATOPHI Y2Ke HCIIOIb3yIOTCS.

3/echb NpU yCTAHOBJIEHUH COEJIMHEHUsI IIPOKCUPYEMBIN CepBEP MOXKET HA3HAYUTH KJIMEHTY MapIipyT W
BEPHYTH €ro UIeHTU(MPUKATOP CIIOCOO0M, M3BECTHBIM UM obouM. B KadecTBe niaeHTnduKaTopa MapIipyTa
JOJIZKHO MCIOJIb30BAThCS 3HAUEHUE MTapaMeTpa sid IUPEKTUBHI Server. Y ITUTe, IYTO MapaMeTp JAOMOTHU-
TEJIBHO XIIMIUPYETCs, eC/IN 3a/IaHa TUpeKTuBa sticky secret.

Tlocnenyromue coeuHenns: OT KJIMEHTOB, KEJIAIOIINX UCIOJIH30BATh ITOT MaPIIPYT, JOJKHBI COJIEPXKATH
BBIJIAHHBII cepBEPOM HJIEHTU(DUKATOD, IPUYEM TaK, YTOOBI OH IIOIaJI B IepeMeHHble Angie.

B mapamerpax AupeKTUBBI YKa3BIBAIOTCs IIEPEMEHHBIE I MAPIIPyTU3anu. 1To0bl BRIOPATH CepBep,
Ky/la HAIIPABJISETCs BXOJSINEE COeIMHEHNEe, NCIIOIb3yeTCs IePBast HEIIyCTast IEPEMEHHAsT; OHA 3aTEM CPaB-
HUBaeTCs ¢ mapaMerpoM sid jupekTussl server. Eciu BeIOpATh cepBep He yIaeTCsl UM BRIOPAHHBIH cep-
Bep He MOXKET MPUHSITH COeJMHEeHne, TO OyeT BBIOpAH JIPYroil cepBep COTIACHO HACTPOEHHOMY METOJLY
0aJIAHCUPOBKH.

3nech Angie unier uaeHTHUKATOP MAPIIPYTa B lepeMeHHoil $route, mosydaromieil 3HaueHne Ha OCHOBE
ssl_preread_server_name (ofpaTure BHUMAHUE, YTO HY?KHO BKJIIOYUTH ssl_preread):

stream {
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map $ssl_preread_server_name $route {

a.example.com a;
b.example.com b;
default N

}

upstream backend {

server 127.0.0.1:8081 sid=a;
server 127.0.0.1:8082 sid=b;

sticky route $route;

}

server {
listen 127.0.0.1:8080;
ssl_preread ;
proxy_pass backend;

}

PexxkuMm learn

B srom pexkume mj1g TPUBA3KU KIIMEHTAa K KOHKPETHOMY MPOKCHUPYEMOMY CEPBEPY HCIIOJIb3YEeTCs JIMHA-
MHWYECKU TeHEPUPYEMbIil KJI09; OH O60jiee THOOK, TaK KAK HA3HAYAECT CEPBEPhI HA X0y, XPAHUT CEAHCHI B
30HE O0IIIEll TAMSATH U [O/JIEPKUBAET PA3IMIHBIE CIOCOOBI ITEPEAtn UIACHTU(MUKATOPOB CECCHUI.

31ech ceccusi CO3/1aeTCsI HA OCHOBE CBOMCTB COeIMHEHMS, HIYIIIX OT IIPOKcupyeMoro cepsepa. C nmapamer-
paMu create u lookup NepedHC/ISIOTCA IIepeMeHHble, YKa3bIBalolue, KaK CO3Jal0TCs HOBble U HIYTCSI
cymectBytomue ceccuu. Oba mapaMerpa MOYKHO HCIIOJIL30BATH 110 HECKOJIbKY Pas3.

W nentuduraropom ceccun CIIyKAT 3HAYEHHE IIEPBON HEITyCTOU IMEepEeMEHHO, YKa3aHHOU ¢ create; Ha-
[IpUMep, 9TO MOXKET OBITH UMs IPOKCHPYEMOTO CepBepa.

Ceccun XpaHATCA B 30HE OOINEH HMaMsITH; ee UM U pa3Mep 3a1al0Tcs napamMeTrpoM zone. Ecian K ceccun
He ObLIO ODOpallleHnil B TedeHre BpeMeH! timeout, OHA yaaJisieTcs. JHAYEeHUe M0 YMOJTIaHuio — 1 Jac.

Tlocnenyromue coequHeHNs OT KJIMEHTOB, KEJIAONINX WCIOJIB30BATH CECCHUIO, JIOJIKHBI COJIEPXKATD €€
ueHTUGUKATOp, TPUYEM TaK, YTOOBI OH IOMAJ B HEIYCTYIO IepeMEHHYI0, YKa3aHHyo ¢ lookup; To-
IJIa ero 3HavdeHue OyJIeT COMOCTaB/ICHO C CecCUsiMU B 0obIelt mamaTu. Ecan BeIOpaTh cepBep HE yIaeTcst
nn BLIOPAHHBIN cepBep He MOXKeT 00paboTaTh coefHeHne, TO OyIeT BhIOpAaH JAPYTroil cepBep COIVIACHO
HACTPOEHHOMY METO/Y OaJIaHCHPOBKU.

ITapamerp connect mo3BossieT CO3MATH CECCUIO CPa3y MOCJE MOJIydIeHHNs 3ar0JI0OBKOB OTBETA OT IIPOKCHU-
pyemoro cepBepa. Be3 Hero ceccust co3zaeTcs TOIBKO HOCTIE 3aBEPIIEHN 00PAOOTKH CO.

B npumepe Angie cozzaer u uIer ceccuu, NCHOIB3ys nepeMennyio $rdp_cookie:

stream {
upstream backend {

server 127.0.0.1:3390 sid=a;
server 127.0.0.1:3391 sid=b;

sticky learn lookup=$rdp_cookie create=$rdp_cookie zone=sessions:1im;
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server {
listen 127.0.0.1:3389;
ssl_preread 3

proxy_pass backend;

sticky _strict

Cunrakcuc sticky_strict on | off;
ITo ymomua- sticky_strict off;
HUIIO

Konrekcr upstream

IIpu BriIOUeHUN Angie OyaerT BO3BpAIIATh KJIMEHTY ONUOKY COCIMHEHUS, €CJIN KeJaeMblil cepBep Helo-
CTYIIEH, BMECTO KCIIOJIb30BaHUs JIIOOOI0 JPYroro JOCTYIIHOI'O CepPBepa, KaK 3TO IIPOUCXOJUT, KOIJa B

I'pyI1iie HeT JOCTYIIHBIX CEPBEPOB.

sticky _secret

Cunrakcuc sticky_secret cmpoka;
IIo ywmomua- —

HUIO

Konrekct upstream

Hobasisiter cmpoxy Kak coyib B dyuknuio MD5-x3mupoBanns i JUPEKTUBDL sticky B pexKuMme route.
Cmpoka MOXKeT cojiepzKaTh IIepeMeHHbIe, Hapumep $remote  addr:

upstream backend {
server 127.0.0.1:8081 sid=a;
server 127.0.0.1:8082 sid=b;

sticky route $route;

sticky_secret my_secret.$remote_addr;

J

Couib J106aBJIsIeTCst TIOC/Ie XIIMIMPYEMOT0 3HAYEHUsl; YTOObI HE3ABUCUMO IIPOBEPUTH MEXAHU3M XIIIHMPOBa-

HUA:

[$ echo -n "<VALUE><SALT>" | md5sum

3.4. Cnpaso4Has undopmauus
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BcTpoeHHble nepemeHHble
Monynb stream_upstream mojjepKuBaeT CJIEIYIONIEe BCTPOEHHbBIE TIepEMEHHbIE:
$upstream_addr

xpauut [P-agpec u mopt mnn nyth k UNIX-cokeTy cepBepa rpynmnbl. Eciu npu mpoKCHpoBaHUM OBLITH
C/IeJIaHbl OOpAIeHNsT K HECKOJIbKAM CepBEpaM, TO UX aJIpeca pas3/esIsioTCs 3aIsITO, HAllpuMep:

192.168.1.1:1935, 192.168.1.2:1935, unix: /tmp/sock"

Ecnu cepsep re MoxkeT ObITH BBIOpAH, TO IIEPEMEHHAS XPAHUT UMA 2DYNNbL CEPBEPOS.

$upstream_bytes_received

qucio 6aiiT, MOJMyYeHHBIX OT CepBepa TPYIIbl. JHAYEHUS HECKOJIbKUX COCIMHEHUN PA3IIEISIOTCS 3allsi-
TBHIMU U JIBOETOUUSIMA TIOIOOHO aJipecaM B lepeMeHHOR Supstream  addr.

$upstream_bytes_sent

quciio OaiiT, MepeJaHHBIX Ha CEPBEP IPYIIbl. 3HAYEHUS] HECKOJIBKUX COEINHEHUIN PA3JIEISTIOTCS 3AIAThHIMI
W JIBOETOUMSIME TOJO0HO aapecaM B IEPeMeHHon Supstream  addr.

$upstream_connect_time

XPaHUT BpeMs, 3aTPadyeHHOE Ha yCTAHOBJIEHWE COEJIMHEHMS C CEPBEPOM TI'DYIIBI; BpEMS XPaHUTCSI B Ce-
KYHJIaX C TOYHOCTBIO JIO MWUIMCEKYHJ. BpemeHa HECKOIbKUX COEJMHEHUIl Pa3Ie/IsIOTCS 3alsSThIMU 1
JIBOETOUMAIME TIOJOOHO aIpecaM B IEPeMEeHHon Supstreamn  addr.

$upstream_first_byte_time

BpEMsI TIOJIyUYeHHsI [E€PBOro OaiiTa JTAHHBIX; BpeMsl XPAHHUTCS B CEKyHJAaX C TOYHOCTHIO JIO MUJIIU-
cekyH/J. BpeMeHa HECKOJIBKHX COEJMHEHUN Pa3/IesdloTcs 3alsThIMUA I[I0JI00HO aJpecaM B IIEPEMEHHO
Supstream__addr.

$upstream_session_time

JUIUTEJIbHOCTh CECCUU B CEKYHJIaX C TOYHOCTHIO JI0 MUJLINCEKYHJ. BpeMeHa HEeCKOJbKUX COEIMHEHUN
Pa3IeIISIOTC 3aAThIME IOJO0HO ajapecaM B nepeMeHHoil $upstream addr.

$upstream_sticky_status

Craryc coeiuHEHU ¢ TPUBA3KOIA.

" CoeuHeHne HAIPABJIEHO B IPYIIILY CEPBEPOB, TJI€ MPUBI3KA HE UCIIOJIb3YETCH.

NEW Coeurenne He COJEPKUT WH(MOPMAIIUU O IPUBI3KE K CEPBEPY.

HIT CoeiuHeHNE € TPUBA3KOM HAIIPABIIEHO HA YKEJIAEMBIl CepBep.

MISS CoeuHeHne ¢ MPUBSI3KO HAIIPABJIEHO HA CEPBEP, BBIOPAHHBINA 110 aJIOPUTMY
6GaJIAHCUPOBKHU.

CraTychl U3 HECKOJBKUX COEIMHEHUI PAa3IeIsIOTC 3allsiThIMA U JIBOETOUNSMHU AHAJOTUIHO AJIPECcaM B
nepeMennoi Supstream_ addr.
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[nobanbHas banaHcmpoBka

Tnobanbrast GanancupoBka, tak:ke GSLB (Global Server Load Balancing) nim GTM (Global Traffic
Management) — 95T0 cepBHC, KOTOPBIil yupasisier orBetramu Ha DNS-3ampochl Ha OCHOBE JOCTYIIHOCTH
CepBEpPOB IIPHJIOKEHUH ¥ IIPOU3BOAUTENILHOCTH [IEHTPOB 0OPabOTKY JIAHHBIX.

BosmoxuocTu:
e ['mOKOCTH HACTPOMKM: MUCIIOJIF30BAHUE PA3HBIX AJTOPUTMOB OAJIAHCUPOBKHU JIJIsi PA3HBIX 30H.
o OTKA30yCTOMUMBOCTD: OBICTPOE MEPEKJIIOUeHe MeXK, 1y cepBepamu Osaromapst auskomy TTL.

e MacmrabupyeMocTb: Jlerkoe j00aBjIeHNe CEPBEPOB B I'PYIIIIBI U IPABUJI B 30HBI.

Hacmpotixa xondueypayuu

IIpocmomp u pedaxmuposanue Korduypayu

4.1 Hacrtpoiika koHdurypauyum

s BBICOKOYpPOBHEBOI Mapinpyrusaruu peajunsoBana DNS-6aimancuposka ¢ momornsio GSLB. GSLB-
cepBuC Oajancupyer cepsepbl MeTonoM round-robin. Jlajee OyayT HOAIEPKUBATLCS U IPYIUE METOILI
6aJIAHCUPOBKU.

B ¢doHOBOM pexkumMe IPOBOISITCS IIPOBEPKU PabOTOCIOCOOHOCTH, 3aJaHHbIE B KOHPULYPAUUL OAAGHCU-
poswura nazpysku. CepBepbl MOTYT OBITH BPEMEHHO YIAJEHbI U3 ITysia OAJaHCUPOBKH B CIIydae, €CJIu
He Tpomnuin mpoBepky. [lpu HajaHCHpOBKe Tak»Ke yUMTHIBAIOTCS JaHHBbIE [0 BPEMEHH OTBETa CepBepa,
[TOJIy9€HHBIE BO BPEMsl IIPOBEPOK PabOTOCIIOCOOHOCTH.

GSLB macrpaunBaetcst Ha TOM ke BupryaiabHoM cepBepe Angie ADC, aTo u GajaHCUPOBIUK HATDY3KH.
Qaitnpl koudurypamnun moayias GSLB maxomsarcs mo nyTtu /etc/angie-adc-gslb/Corefile u /etc/
angie-adc-gslb/gslbd.yaml.
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4.1.1 Mpumep koHdurypaumun GSLB-moayns

options:
ttl: 1
zones:
www.example.org: # wildcard zone *.example.org
# hostname: www.example.org # for wildcard zone checks
rules:
- rule: rr
servers:

- group: Www

test.example.com:

rules:
- rule: rr
servers:
- server: wwwb
rules:
rr:
type: round_robin
servers:

- server: wwwl
- server: www2

groups:
WWW :
servers:
- server: www3
- server: www4
servers:
wwwl:
addresses:
- 172.22.0.10
# healthpeers: "http://172.22.0.10/apt/http/upstreams/examplecom/peers"
# healthinterval: 10s
# healthtimeout: 2s
WWw2
addresses:
- 172.22.1.10
# healthpeers: "http://172.22.1.10/apt/http/upstreams/examplecom/peers"
# healthinterval: 15s
# healthtimeout: 3s
wWw3:
addresses:
- 172.22.0.10
# healthpeers: "htip://172.22.0.10/apt/http/upstreams/exampleorg/peers"”
# healthinterval: 10s
# healthtimeout: 2s
wwwé :
addresses:
- 172.22.1.10

# healthpeers: "http://172.22.1.10/apt/http/upstreams/exampleoryg/peers"
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# healthinterval: 15s
# healthtimeout: 3s

wwwb :
addresses:
- 172.22.0.10

B srom npumepe 30HbI www. example.org u test.example.com UCHOIBL3YIOT IpaBuso rr (round-robin),
onpenesienHoe B Osioke rules. Ecin onun u3 cepBepoB, 3a/laHHBIX B Servers, CTAHET HEJIOCTYIIHBIM,
3aIPOChl aBTOMATHYECKH IIePEPACIIPEIEIATCA HA OCTABIINECH JOCTYIIHbIE cepBephl. s cepBepoB wwwl,
WWw2, www3 U wwwéd 3a/1aHbl TACCUBHBIE TPOBEPKH PabOTOCIIOCOOHOCTH.

4.1.2 TnobanbHble NnapameTpsbl

options:
ttl: 1

Iapamerp ttl 3amaer 3aadenue TTL (Time to Live) mua DNS-3anuceii — Kak 4acTo JIOJIKHBI OOHOB-
JIITHCH 3AIMCH, 9TO TO3BOJISET OIEHUTH JOCTYIIHOCTH CEPBEPOB. JHadeHHe 1 O3HAYAET, YTO KIMEHTHI U
kammmpyformue DNS-cepBepbl JT0JKHBI OOHOBJISITH 3AIUCH KAXKIYIO CEKYHILY.

4.1.3 HacTtpoiiku 30H

zones:
WWww.example.org:
rules:
- rule: rr
servers:
- group: Www

test.example.com:
rules:
- rule: rr
servers:
- server: wwwb

71 30H www . example . org u test.example . com NCIOJIB3YIOTCs IIPABUJIA, OIIPE/IEJIEHHbIE B OJ10Ke rules.
Ocobennoctu:

o J[jis1 KarK10it 30HBI TpEOyeTCsT yKa3aTh XOTs OBl OJHO MPaBUJIO rule.

o Eciu cepBeps [J1st 30HBI HE YKA3aHBI, TO OyIyT B3sTHI CEPBEPHI U3 COOTBETCTBYIOIIETO TPABUIIA.

e Eciu cepBepsl 1 30HBI yKa3aHbl, TO OHU UMEIOT IIPHUOPUTET U OY/IyT HCIOJIb30BATHCS BMECTO TEX,
KOTOpBIE 33/IaHBI B IIPABUJIE.

o ILHH rule, group, server MOXKHO 3alaBaThb IIPOU3BOJIbHBIC NMECHA.
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4.1.4 lNpaBuna pacnpegeneHust Harpysku

rules:
TEIE'
type: round_robin
servers:

- server: wwwl
- server: www2

IIpaBusio rr:
. Tnn:round_robin(prTOBoepachegeneHHe%
e cepBephbl WWWl M WWw2 IPUHUMAIOT 3aIlpOChI TI0 odepeau 0e3 ydera UX Beca;
e Jij1d rule MOXKHO 33JaTh IIPOU3BOJILHOE UMd;

® B Servers MO2KHO yKa3bIBaTb KaK CEPBEPDLI, TaK U I'PYIIIILI CEPBEPOB.

4.1.5 Npynnbl cepBepoB

groups:
WWW
servers:
- server: www3
- server: www4

3ajiaeT cocTaB rPyIIBI CEPBEPOB:
® JIJIsl group MOXKHO 33/]aTh IIPOU3BOJILHOE MM

® MOXKHO YKa3blBaTh KaK CepBEPHI, TaK U JIpDYT'HE I'PYIIIIHI.

4.1.6 KoHdurypauyus cepsepoB

servers:
wwwl:
addresses:
- 172.22.0.10
# healthpeers: "http://172.22.0.10/apt/http/upstreams/examplecom/peers"”
# healthinterval: 10s
# healthtimeout: 2s
WWW2:
addresses:
- 172.22.1.10
# healthpeers: "http://172.22.1.10/apt/http/upstreams/examplecom/peers"”
# healthinterval: 15s
# healthtimeout: 3s
WWw3:
addresses:
- 172.22.0.10
# healthpeers: "http://172.22.0.10/apt/http/upstreams/exampleorg/peers"
# healthinterval: 10s
# healthtimeout: 2s
wwwé :
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addresses:
- 172.22.1.10
# healthpeers: "http://172.22.1.10/apt/http/upstreams/exampleorg/peers"”
# healthinterval: 15s
# healthtimeout: 3s

wwwb:
addresses:
- 172.22.0.10

3ajiaeT KOH(MUIYPAIUIO CEPBEPOB, UCIOJIb3YEMBbIX JIJIsi OAJIAHCUPOBKY HATPY3KU:
e Ulmsa cepsepa.

e IP-anpec (aapec, Ha KOTOPBI Oy/LyT HAIPABIIATHCH 3aIPOCHL [P HAJAHCUPOBKE, MOXKHO YKa3aTh
HECKOJIBKO a/IPECOB CIIHCKOM).

e [laccuBHbIe MPOBEPKU PAbOTOCIIOCOOHOCTH CEepBeEpa;
— healthpeers — nyrth 10 Angie ADC APIL

— healthinterval — uHTEepBaJ MEXK/y IIPOBEPKAMU; PEKOMEH/IyeMble 3Ha4eHus oT 5s 10 10m B
3aBUCHUMOCTH OT BaIllUX 3aJad; IapaMeTp obs3aTesieH, ecyn yKa3aH napameTp healthpeers.

— healthtimeout — TaiiMayT Ha KaXK/JyIO IIDOBEPKY; PEKOMEHIyeMble 3Ha4eHud OT 1s 110 1m B
3aBHCHMOCTH OT BalllUX 3a/[at; [1apaMeTp o0s3aTelieH, ecii yKa3aH apaMerp healthpeers.

Ecaun xorss 661 onwH amncTpuM MPOXOAUT MPOBEPKY, TO cepBep cumTaeTcs pabodmm. Ilpm Hempo-
XOXKJIEHUH ITPOBEPKHU cepBep Oyer ymajieH u3 Iyja OAJJAHCHPOBKU JI0 YCIENTHOTO ITPOXOXKICHUS
IPOBEPKM.

4.2 lMpocmoTp n pepakTupoBaHue KOHpurypauyumm

Qaiter koudurypamuu monyias GSLB maxomares mo mytu /etc/angie-adc-gslb/Corefile u /etc/
angie-adc-gslb/gslbd.yaml.

Bui Mmoxkere pegakTupoBarh ux B KoHcosin Angie ADC.
Yro6bl u3mennTh KoHGurypanuto GSLB, BeimosiHuTe ciemyomume neiicTBus:
1. Orkpoiire korcoan Angie ADC.
2. B mpaBom BepxHeM yIuIy BbiOepuTe HacTpoiiku — I'nmobanpHas 6ajaHCHpPOBKA.

Orkpoercss KoHuUryparnonusbiii daiiyi Corefile. B srom daiine xpansiTcs 6a30Bble HACTPOUKH
coredns, Ha OCHOBe KOTOpOro nocrpoen cepsuc GSLB.

3. YkaxKwuTe JOMEHbI, JjIT KOTOPBIX Oy1eT HacTpanBaThes cepsuc GSLB, u HaykMuTe CoOXpaHuTsh.

Hampumep:

www.example.org {
gslb
}

4. B pacKkpbIBamoIeMcs CIIICKe B BepXHel YacTu OKHa BbiOepuTe daitin gslbd.yaml.
Orkpoercs daitr ¢ koruduryparueit GSLB 119 ykazaHHBIX JOMEHOB.

5. Brecure HeoOXomuMble n3MeHEHUS 1 HAXKMHUTe COXPaHUThD.
W3menenust 6yIyT MpUMEHEHBI CPa3y.

Tlogpobree o nacrpoitke GSLB cmorpute B cratbe Hacmpotiika konduzypayu.
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ObecnedyeHune BbICOKOW AOCTYMHOCTN

PexkuM BBICOKOH ZOCTYIHOCTH 00ECIIeYnBAETCsl IIPOTOKOIAMU JuHAMudeckoil Mapmpyrusanunu (BGP,
OSPF, RIP, PBR) u nacrpauBaercs Bpyunyio. Takzke 70CTynHO ucnosb3oBanue mporokoja BFD mis
YMEHBITIEHNsT BpEMEHN PEAKITNN Ha KaK0oe-JTuO0 COOBITHE.

o HA-pewenue 6 pestcume pe3epeupo8aHus ¢ nomouywto npomoxoaa BGP.
o HA-pewenue 6 pestcume pe3epsuposarus ¢ nomouywto npomoxosa OSPE.

e llcnoavaosanue npomokoaa BFD.

O IIpumeuannue

B nacrosmmeM pasiese paccMaTprUBaiOTCS BOIPOCHL 00eCIeUeHNs BEICOKOR JIOCTYIIHOCTU CUCTEMBI Oa-
mauncupoBru Angie ADC. Obecredenne 0TKa30yCTONYNBOCTH COITYyTCTBYIOMIEH ceTeBoit MHMPACTPYK-
TYPBI BBIXOJIUT 338 PAMKN DEIICHUS.

5.1 PeweHune B pexxnme pesepBnpoBaHnNA C NCNOJIb30BAHUEM MPO-
Tokosnia BGP

B aToM pasjerie olucana HacTPOKa BLICOKOI IOCTYITHOCTH ¢ HCHOIb30BaHueM IpoTokoaa BGP B pexxime
pesepsupoBanus (Active-Standby).

© IIpumeuanue

st HACTPOMKM MCIOJIb3yeTCst Komardnas cmpora Angie ADC CLI.
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5.1.1 [dnHamuyeckas mapwpyTmnsaums
B kagecTBe mpoTokosa quHaMIYecKoit MapinpyTudanuu ucnoibdyercs BGPv4 nis agpecnoro cemeiictsa
IPv4 unicast. OTkazoycroiianBocTh B paMkax [Pv6 unicast HacTpamBaeTcss aHAJIOTUYIHO.

B paccmarpuBaeMom mipumepe 0yjeM CUMTaTh, YTO B HOpMaJjbHOM pexkuMe paborbl ADC #1 BbinosHsIeT
dYHKIMM aKTUBHOI crucreMbl H6ajiaHcupoBku Tpaduka, Toraa kak ADC #2 ocraercst B pe3epse.

IIpumep Tunosoro yuacrka ceru ¢ cucremamu bayancuposku Angie ADC npejcraBien Ha cXeMe HUKE.

9 _—

=7y ’\g

@. > r—— ADC #1 ’ @. ; Server #
External Internal

P router router

Client #2 ADC #2 Server #2

Bsenem IP-anpecartuio:

e B cermente ceru, Kya nojkiouarorcs External router, ADC #1 u ADC #2, 6yaer ucrob30BaThCs
nozcers 192.168.0.0/24.

e B cermente cetn, Kyaa nojakaodaiorcs Internal router, ADC #1 u ADC #2, 6y1er ucnoib30BaThest
noJcers 192.168.1.0/24.

e YeTBepTHIilt OKTET ajpeca JJIs KaXKJ0ro yCTpoiceTBa (B PAMKAX COOTBETCTBYIONIEH TOICETH) MTOKa-
3aH Ha CXeMe HUXKe.

[EI 192.168.0.0/24 . _o— 192.168.1.0/24 192.168.2.0/24 2 -|
\5 s
g A A A
Client #1 ’ (= ADC #1 ‘ (=) Server #1
- - - -
B/ External I/ Internal
— router router
Client #2 ADC #2 Server #2

A,llpeCaI_H/IH KJIMEHTOB He IPUBOJUTCA, TaK KaK B JaHHOM CJjlydae€ Mbl 6y}16]\4 CHUTaThb, 9TO UX aJipeca
dopMasIbHO He OlpeJIesIeHbl, TO eCTh OHM MOT'YT ITOJKJIFOUATHCS U3 JIFOOOH CeTH, BKJIIOYas CeTh HHTEPHET.
s arux neseir External router 6yner anoncuposaTh MapipyT mo ymosrdanuio no BGP aisa ADC #1 u
ADC #2. B mamaoMm jloKyMeHTE 6y/1eM UCIOJIB30BATH TOJIBKO OJHY aBTOHOMHYIO cucremy BGP NeG5001.

BGP-ceccun

VcranapiauBaembie BGP-ceccun nipejicraBiieHbl Ha cXxeme HUXKE:

2.2.2.2/132

i 192.168.0.0124 2 2 192.168.1.0/24 192.168.2.0124 .2
—_—
g . 1
Client #1 ’_@ - — ] Server #1
/ U _—
B External Internal
e/ router : : router
Client #2 s Server #2

Kpacubim nBerom Ha cxeme oTrmedenbl [P-ajipeca BUPTyasbHBIX CEPBEPOB. DTO Te ajipeca, K KOTOPHIM
MIOJIKJIIOYAIOTCS KJINEHTHI cHapyzku. Cucrembl 6amancuposku Angie ADC 10/2KHBI aHOHCHPOBATH MAPIII-
PYTBI JIO 9TUX BUPTYAJbHBIX CEPBEPOB B cTopoHy External router, mpuuem mapmpyt depe3 ADC #1
JIOJKEH ObITH GoJiee TPEIOUTUTEbHBIM. JI0OUTHCS 9TOr0 MOXKHO Pa3HBIMU CHOCODAME, MAHUILYIUPYS
arpubyramu iyt B BGP.
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Tak kax Bce BGP-B3anmo/ieiicTBue mpon3BoUTCS CTPOrO B paMKaX OHOI ABTOHOMHOI CHCTEMbI, MBI
Gyzem ucnosb3oBarh atpubyT Local preference (uem Gourbime, Tem syumie) jist BeiGopa Hanbosee om-
TUMAJIBHOTO IyTH. TpaduK OT cepBepoB B CTOPOHY KJIMEHTA, JOJIZKEH IIPOXOIUTH 9epe3 Ty K€ CHUCTEMY
6aJIAHCUPOBKH, YTO U TPAdUK OT KJIUEHTOB K cepBepaM. J{0OUThCA ITOr0 MOXKHO TaKKe IIyTeM MAHMUILY-
JmpoBanus 3HadenueM arpubyra Local preference mis npedukca 0.0.0.0/0.

MexaHusmbl nepekntodeHnst Tpadmka Ha pe3epBHYI0 cucTtemMy DanaHCMpPOBKKM B ciy4ae cbos

Huxke onmcanbr ciierapun paboThl CHCTEMBI OAJTAHCUPOBKHU TIPU COOSIX.
Iloamwrit otkaz ADC #1

Paccemorpum camblii IpocToil BApUaHT — IIOJIHBIA OTKa3 WK oJiHoe oTkJodenue or ceru ADC #1. B sTom
ciydae 06e BGP-ceccun ¢ ADC #1 paspbiBatorcst, Hukakue o0bsiBiieHust MapipyToB yepes ADC #1 ue
nposieraior. Ocraercst csa3b 10 BGP rosbko ¢ ADC #2. To ecTh nepek/ioyeHne Ha Pe3ePBHYIO CUCTEMY
[IPOUBBOJIUTCS TIOJHOCTHIO ABTOMATUYECKH, HUKAKHUE JOMOJHUTETbHbIE HACTPOWKN He TPEOYIOTCs.

.2 192.168.1.0/24 192.168.2.0/24 2 -I

a a
@l ’_ Server #1
B/ External Internal

router router

Cllent #2 ZPEDZ%%\;Z Server #2

_I 192.168.0.0/24 2
=

Client M—@ .

Ortkas BHerrHero nHTepgeiica ADC #1

[;]I 192.168.0.0124 *ﬁ 2 192.168.1.0/24
A . 4
Client #1 (== y—] (o = Server #1
- -
E External Internal

router router

ADC #2
Client #2 22.2.2(32 Server #2

192.168.2.0/24 £ -

B arom ciyuae paspoiBaercs BGP-ceccust mexiy ADC #1 u External router. ADC #1 renepnb He Mo-
KeT OObIBUTH MApPIIPYT JO ajipeca BUPTYAJIbHOTO cepBepa B cropoHy External router. Hecmorpst Ha
nasmane BGP-ceccun mexiy ADC #1 u Internal router, cucrema 6anancuposku ADC #1 ne ormpas-
JIIeT MapIIPpYT [0 YMOJYaHUIO B cTOpoHy Internal router, Tak kKak cama He moJsiydaeT ero or External
router us-3a cbos jumHKa. Takum obpaszom, Internal router BuauT MapmipyT Mo yMOJYAHHUIO TOJBKO de-
pes ADC #2, a External router mosydaer mMapuipyT m0 ajpeca BUPTYAJIbLHOTO CEpBeEpa TOJIBKO Uepes3
noJiHOCThIO paboratonuit ADC #2.

Otkasz gunka mexxay ADC #1 u Internal router

— 222232
il 192.168.0.0/24 2 192.168.1.0/24 192.168.2.0124 2 _I
"/
= XSE
A a A
Client #1 ,_@ ADC #1 — Server #1
- [
B External Internal
Sy router - - router
Client #2 e na Server #2

2.2.2.2/32

Eciu BGP-ceccust mexxay External router u ADC #1 coxpausiercsi, to ADC #1 6ymer npojoJzkaTh
AHOHCHPOBATH MApPIIPYT JI0 aJpeca BUPTYaJIbHOIO CEPBepa, XOTs PeajbHbIe CepBepa [IJisi CHCTEMbl Oa-
smancupoBru ADC #1 yxke memoctmzkuMbl. Takum obpaszoM, MbI mosrydaeM Kiaaccuaeckuii black hole s
Tpaduka.
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Y0066 n30€KaTh yKa3aHHOMN TP00/IeMbl, aHOHCHPOBAHUE MAPIIIPYTOB JI0 BUPTYAJbHBIX CEPBEPOB JTOKHO
ObITH ycsI0BHBIM, TO ecTh ADC #1 aHOHCHpYyeT MapIIpyT 0 aJipeca BUPTYaJbHOIO cepBepa, TOJIBKO eCJII
B BGP-tabsmne npucyrcrByor rnpeduKChl, COOTBETCTBYIOIINE TOJCETIM PeabHBIX CEPBEPOB.

192.168.0.0/24 2 mm— 192.168.1.0/24 192.168.2.0124 -
=y x: =
Client N ADC #1 Server #1
External Internal

ﬁ/ ' router = router
Client #2 ;}23,?22 Server #2

5.1.2 Hactpoiiku mapwpyTusaumm

IIpuBenem kirtoueBble HACTPOIKU Mapiipyrusaruu st Fxternal router, Internal router, ADC #1 u
ADC #2.

KnioueBble HacTpoiiku mapwpytusauun gns External router

hostname external

interface GigabitEthernet0/0

ip address 192.168.0.1 255.255.255.0
'MuTepdeiic B CTOPOHY cuCTeM 6alaHCUPOBKU
router bgp 65001

neighbor 192.168.0.2 remote-as 65001
!Ceccua c ADC#1

neighbor 192.168.0.2 default-originate
! AHOHCHpOBaHKE MapmpyTa IO YMOIYaHHI
neighbor 192.168.0.3 remote-as 65001
!Ceccua c ADC#2

neighbor 192.168.0.3 default-originate
! AHOHCHpOBaHKEe MapmpyTa IO YMOIYAHUI
end

Kntouesble HacTpoiikn mapwpyTtusauun ans Internal router

hostname internal

interface GigabitEthernet0/0

ip address 192.168.1.1 255.255.255.0

'HTepdeiic B CTOPOHY cHCTeM b6alaHCHPOBKHU
interface GigabitEthernet1/0
ip address 192.168.2.1 255.255.255.0

'VuTepdeiic B CTOPOHY IOICETH C pPealbHEMU CepBepaMu
router bgp 65001

network 192.168.2.0 mask 255.255.255.0
!obaBneHre MHOOPMAIMK O IMOLCETH C pealbHHMH cepBepaMu B BGP
neighbor 192.168.1.2 remote-as 65001

!Ceccusa c ADC#1

neighbor 192.168.1.3 remote-as 65001

!Ceccua c ADC#2
end
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KntoueBble HacTpoiikn mapwpytusauun cucrtemol banancuposku ADC #1

hostname adcl
'Ma ycTpoiicTBa
ip prefix-list vip seq 5 permit 2.2.2.2/32
'llpeduKC-IUCT, ONMCHBALIUE aZpeca BUPTYAILHHX CEPBEPOB
ip prefix-list servers seq 5 permit 192.168.2.0/24
'TlpedurCc-nMuCT, ONMMCHBAKIUY ampeca pealbHEX CEPBEPOB.
interface ens37
ip address 192.168.0.2/24
'UuTepdeiic B cTopory External router
exit
interface ens38
ip address 192.168.1.2/24
'UnTepdeiic B cTopory Internal router
exit
interface lo
ip address 2.2.2.2/32
'UnTepdeiic mynbek Insa aZpecoB BUPTYaNbHHX CEPBEPOB.
exit
router bgp 65001
neighbor 192.168.0.1 remote-as 65001
!Ceccua ¢ External router
neighbor 192.168.1.1 remote-as 65001
!Ceccua ¢ Internal router
address-family ipv4 unicast
network 2.2.2.2/32
!obaBnerre mpedukca Iisd agpeca BHPTyalIbHOTO cepBepa B BGP
neighbor 192.168.0.1 route-reflector-client
!PaspemaeM mepemavy npedukCoB Mexny AByMa iBGP-kmmeHTaMu
neighbor 192.168.0.1 route-map fromclients in
'Magunynanuy Hajg MapmpyTaMu, IOJNyYeHHHMH OT External router, mMeHdeM local preference
neighbor 192.168.0.1 route-map 2clients out
'Magunynanuy Hajg MapopyTaMu, OTIpaBisdeMEHMH B CTOpoHy External router, memsemM local,
—preference
neighbor 192.168.0.1 advertise-map 2clients exist-map servers
!YcnoBHas oTmpaBka NIPePUHKCOB: €CIM IpPeduKC eCTh B route-map servers, To OyZeT oTIpaBKa
neighbor 192.168.1.1 route-reflector-client
!PaspemaeM mepemady IpedukCoB MeXny IOByMa iBGP-knuenTamm
neighbor 192.168.1.1 next-hop-self force
'TlonMeHsIeM azpec aTpubyTa next-hop Ha COOCTBeHHHN Jaxe AJIA OTPaXEHHHX IPedUKCOB
exit-address-family
exit
route-map 2clients permit 10
match ip address prefix-list vip
set local-preference 150
!Ina mpeduKCOB, COOTBETCTBYWIMX aJpecaM BUPTYalbHHX CEepBepoB, yBenuuuBaeM Local,
—preference
exit
route-map 2clients deny 20
!BIIOKHpyeM OTIPaBKy BCEX OCTAaIbHHX NIpPePUKCOB
exit
route-map fromclients permit 10
set local-preference 150
!YBenuunBaeM Local preference pmns MapmpyToB, IoilydaeMex OoT External router
exit
route-map servers permit 10
match ip address prefix-list servers
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!YcimoBue misa yCIOBHOX OTHpaBKu: ecnu B BGP-Tabiume ecTs MapupyT,
!cooTBeTCTByNIUE IpedUKC-IUCTy Servers, TO YCIOBHE CYMTAETCS BHIIOTHEHHHM
exit

end

KntoueBble HacTpoiikn maplupytusauun cuctemol banancuposku ADC #2

hostname adc2
'Ma ycTpoiicTBa
ip prefix-list vip seq 5 permit 2.2.2.2/32
!'llpedurc-auCT, ONMUCHBAMIUN amgpeca BUPTYaJbHHX CEPBEpPOB
ip prefix-list servers seq 5 permit 192.168.2.0/24
'TlpeduKC-NMUCT, OMMCHBAKIUY ampeca pealbHEX CEPBEPOB.
interface ens37
ip address 192.168.0.3/24
'NuTepdeiic B cTopory External router
exit
interface ens38
ip address 192.168.1.3/24
'UnTepdeiic B cTopory Internal router
exit
interface lo
ip address 2.2.2.2/32
'VaTepdeiic nymbek Oy ampecoB BUPTYAIbHHX CEPBEPOB.
exit
router bgp 65001
neighbor 192.168.0.1 remote-as 65001
!Ceccua ¢ External router
neighbor 192.168.1.1 remote-as 65001
!Ceccua ¢ Internal router
address-family ipv4 unicast
network 2.2.2.2/32
!lobaBnerre mpedukca Iyud agpeca BUPTyalbHOTO cepBepa B BGP
neighbor 192.168.0.1 route-reflector-client
!PaspemaeM mepemavy npedukCoB Mexmy AByMa iBGP-kmmeHTaMu
neighbor 192.168.0.1 route-map fromclients in
'Magunynanyy Hajg MapmpyTaMu, IOJNYyYeHHHMH OT External router, mMeHsaeM local preference
neighbor 192.168.0.1 route-map 2clients out
'Magunynanuy Hajg MapmpyTaMu, OTIpaBisdeMEHMH B CTOpoHYy External router, memsemM local,
—preference
neighbor 192.168.0.1 advertise-map 2clients exist-map servers
!YcinoBHas oTmpaBkKa NPePUKCOB: €CIM IpeduKC eCTh B route-map servers, To OyZeT oTHpaBKa
neighbor 192.168.1.1 route-reflector-client
!PaspemaeM nepenady IpedukCoB MeXny IOByMa iBGP-kmmenTamm
neighbor 192.168.1.1 next-hop-self force
'TlonmensemM azpec aTpubyTa next-hop Ha CoOCTBeHHH Naxe IJsd OTPaxXeHHHX IpedUKCOB
exit-address-family
exit
route-map 2clients permit 10
match ip address prefix-list vip
set local-preference 50
!Ina mpedmKCOB, COOTBETCTBYWIMX aJpecaM BUPTYalbHHX CepBepoB, yMeHbmaeM Localj
—preference
exit
route-map 2clients deny 20
!BiiokupyeM OTHpaBKy BCeX OCTalIbHEX IpeduKcos
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exit
route-map fromclients permit 10

set local-preference 50

!Ymenrmaem Local preference nna MapmpyToB, HoiydaeMx oT External router
exit
route-map servers permit 10

match ip address prefix-list servers

!YcnoBre mns yCIOBHOHE OTHpaBKu: eciau B BGP-Tabnuile ecTh MapumpyT,
!cooTBeTCTByMIMHE IpedUKC-IUCTy Servers, TO YCIOBHME CYMTAETCS BHIIOTHEHHHM
exit
end

Mposepka paboTbi

BeimostauM ipoBepky paboThl cuctembl Mapiipytusanun, Korjga ADC #1 u ADC #2 maxoadarcst B 1OJ-
HOCTBIO pabOTOCIIOCOOHOM COCTOSIHUM.

© IIpumeuannue

B smmcTuHrax HuXKe OTCYTCTBYIOT IIpE(MUKCBHI, HE OTHOCSIIUECS K OOCY?KJaeMbIM BOIIPOCAM OTKAa30-

YCTONYUBOCTH.

Mapmpyrusarop External router BuguT MapiipyT K ajpecy BUPTYAJIBHOIO CEpBEpa depe3 06e CHUCTEMBI
GasaHCUPOBKH, oHako MappyT yepe3 ADC #1 sapisiercst 6oJiee TPeImOITUTE THHBIM:

external#sho ip ro
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, 0 - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
+ - replicated route, % - next hop override

Gateway of last resort is not set

2.0.0.0/32 is subnetted, 1 subnets

B 2.2.2.2 [200/0] via 192.168.0.2, 02:06:11

192.168.0.0/24 is variably subnetted, 2 subnets, 2 masks
€ 192.168.0.0/24 is directly connected, GigabitEthernet0/0
L 192.168.0.1/32 is directly connected, GigabitEthernet0/0

external#sho ip bg

BGP table version is 9, local router ID is 11.11.11.11

Status codes: s suppressed, d damped, h history, * valid, > best, i - internmal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
X best-external, a additional-path, c RIB-compressed,

Origin codes: i - IGP, e - EGP, ? - incomplete

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
0.0.0.0 0.0.0.0 01i
*>i 2.2.2.2/32 192.168.0.2 0 150 0 i
* i 192.168.0.3 0 50 01i
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Mapipytusarop Internal router BuguT MapmpyT MO yMOJIAHUIO Uepe3 00€ CUCTEMBbI OAJAHCUPOBKH,
onurako MappyT depe3 ADC #1 sapisiercst 60j1ee PeIIIOUITHTETBHBIM:

internal#sho ip ro
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, 0 - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
+ - replicated route, % - next hop override

Gateway of last resort is 192.168.1.2 to network 0.0.0.0

B* 0.0.0.0/0 [200/0] via 192.168.1.2, 02:12:37
192.168.1.0/24 is variably subnetted, 2 subnets, 2 masks

G 192.168.1.0/24 is directly connected, GigabitEthernet0/0

L 192.168.1.1/32 is directly connected, GigabitEthernet0/0
192.168.2.0/24 is variably subnetted, 2 subnets, 2 masks

C 192.168.2.0/24 is directly connected, GigabitEthernet1/0

L 192.168.2.1/32 is directly connected, GigabitEthernet1/0

internal#sho ip bgp

BGP table version is 12, local router ID is 33.33.33.33

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, c¢ RIB-compressed,

Origin codes: i - IGP, e - EGP, 7 - incomplete

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
*>i 0.0.0.0 192.168.1.2 0 150 01i
* i 192.168.1.3 0 50 0 i
*> 192.168.2.0/24 0.0.0.0 0 32768 i

Orksrounm Tenepb Ha ADC #1 unrepdeiic B cropony Internal router u nposepuM MapIipyTH3aIWIO:

adcl# sho int brz

Interface Status VRF Addresses
ens37 up default 192.168.0.2/24
ens38 down default 192.168.1.2/24
lo up default 2.2.2.2/32

adcl# conf t
adcl(config) # int ens38
adcl(config-if) # shut
adcl# sho int bre

Interface Status VRF Addresses
ens37 up default 192.168.0.2/24
ens38 down default 192.168.1.2/24
lo up default 2.2.2.2/32

WNayanm tereps Tabsmmiy mapmpyTtusanuun u BGP-tabauiy ma mapmpyrusatope External router.
Hecmorpst Ha masmmume BGP-ceccun 110 Kaxkjioii u3 cucreM 6alaHCUPOBKH, TOJIBKO IO OIHON CeCcCuu
puJieTaeT MapIipyT Ha aJipec BUpPTyaJbHOro cepeepa — or ADC #2:

external#sho ip bg su
BGP router identifier 11.11.11.11, local AS number 65001
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BGP table version is 8, main routing table version 8

2 network entries using 296 bytes of memory

2 path entries using 128 bytes of memory

2/1 BGP path/bestpath attribute entries using 272 bytes of memory
0 BGP route-map cache entries using O bytes of memory

0 BGP filter-list cache entries using O bytes of memory

BGP using 696 total bytes of memory

BGP activity 3/1 prefixes, 4/2 paths, scan interval 60 secs

Neighbor v AS MsgRcvd MsgSent  TblVer InQ OutQ Up/Down State/
—PfxRcd

192.168.0.2 4 1 156 150 8 0 0 00:07:29 0
192.168.0.3 4 1 157 150 8 0 0 00:07:29 1

external#sho ip bg

BGP table version is 8, local router ID is 11.11.11.11

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additiomnal-path, c RIB-compressed,

Origin codes: i - IGP, e - EGP, 7 - incomplete

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
0.0.0.0 0.0.0.0 0 i
*>i 2.2.2.2/32 192.168.0.3 0 50 0 i

external#sho ip ro
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, 0O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
+ - replicated route, % - next hop override
Gateway of last resort is not set
2.0.0.0/32 is subnetted, 1 subnets

B 2.2.2.2 [200/0] via 192.168.0.3, 00:04:36

192.168.0.0/24 is variably subnetted, 2 subnets, 2 masks
C 192.168.0.0/24 is directly connected, GigabitEthernet0/0
L 192.168.0.1/32 is directly connected, GigabitEthernet0/0

U remepn mapmpyTHas nHdopMalms co cTOpoHbI Internal router:

internal#sho ip bgp

BGP table version is 8, local router ID is 33.33.33.33

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,
r RIB-failure, S Stale, m multipath, b backup-path, f RT-Filter,
x best-external, a additional-path, c¢ RIB-compressed,

Origin codes: i - IGP, e - EGP, 7 - incomplete

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path
*>i 0.0.0.0 192.168.1.3 0 50 01i
*> 192.168.2.0/24 0.0.0.0 0 32768 i

internal#sho ip ro
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, 0O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
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ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
+ - replicated route, % - next hop override
Gateway of last resort is 192.168.1.3 to network 0.0.0.0
Bx 0.0.0.0/0 [200/0] via 192.168.1.3, 00:00:49
192.168.1.0/24 is directly connected, GigabitEthernet0/0
192.168.1.1/32 is directly connected, GigabitEthernet0/0
192.168.2.0/24 is directly connected, GigabitEthernetl/0
192.168.2.1/32 is directly connected, GigabitEthernet1/0

Bt Q

5.1.3 3akntoyeHne

Bce ommcanmoe BbIllie OTHOCHTCST K PEXKUMY PAOOTHI CHCTEMBI OAJTAHCUPOBKEU TpadUKa C BKJIIIOYEHHOMN
ommueii IP transparency. Ilpu ommuu IP Transparency Angie ADC coxpansieT nCXOHbBIN apec OTIIpaBu-
tesist B IP-ntakerax, 103BOJIsISI cepBepaM Ha CETEBOM YPOBHE Pa3indaTh KJIHEHTCKUE MoK IoYenns. Odenn
9acTo 8 MUHUCTPATOPHI CUCTEM HAJIAHCUPOBKY OTKJIFOYAOT Ty ONIMI0, B 3ToM ciydae Angie ADC byer
BBINONIHATH He TOJbKO ANAT, Ho SNAT naj TpadukoM, IPpUXOAANIM OT KJIUEHTOB. Keyin cucrema basian-
cupoBku BeimostHgeT SNAT, To B 3TOM ciydae MapIipyTU3aIUs HECKOJBKO YIIPOIIAETCS, TAK KAK B 9TOM
cJIydae HeT HeOOXOJIMMOCTH aHOHCHPOBATh Ha Internal router mapmpyT o ymosrganuio. Eciau ADC #1 u
ADC #2 semonuasiior sSNAT B pazubie ajpeca, TO B 9TOM CJIy9dae HET HEOOXOIMMOCTHU 3aD0TUTHCSI O TOM,
¢ kakuMmu 3HadeHusivu Local preference (n uabiMEu aTpubyTamu My TH) MapIIPyTHl JO COOTBETCTBYIOIIIX
aJpecoB momajgaioT Ha Internal router.

5.2 PeweHne B pexxume pe3epBnpoBaHUSI C UCNOJIb30BaHUEM MNPO-
Tokona OSPF

B sTom pasmesne onucana HACTPONKa BBICOKOH JOCTYITHOCTH ¢ MCHOJab3oBanueM mporokona OSPF B pe-
»)kuMe pesepsuposanus (Active-Standby).

O IIpumeuannue

Jtst HaCTpOKY mucmosib3yercst komandnas cmpora Angie ADC CLI.

5.2.1 [nHamuyeckas mappyTmnsaums
B kauecTBe IpoTOKOJIA JUHAMUYIECKOI MapinpyTusarun uctosbsyercs OSPFv2 miis agpecHoro cemeiicrsa
IPv4 unicast. OrkasoycroitunBocts B pamkax [Pv6 unicast HacTpamBaeTcsi aHAJIOITIHO.

B paccmarpuBaemom npumepe 6y1eM cIUTaTh, 9TO B HOpMaabHOM pexkume padboTsl ADC #1 Bbimosmser
dyHKIMN aKTUBHON cucTeMbl H6aancupoBku Tpaduka, Torga Kak ADC #2 ocraercs B pesepse.

IIpumep TumoBoro yuacrka cetu ¢ cucremamu basancupoBku Angie ADC npejicraBien Ha cxeme HUKeE.

= _'\g J
= B9 g
; =" r—/
Client #1 -’ @. A = ADC #1 ’ @. -+ —— Serv-er #
E/ External Internal I
e/ router router [
Client #2 ADC #2 Server #2

Bgesiem IP-anpecanuro:

e B cermenre ceru, Kyia nojkaodaiorcs External router, ADC #1 u ADC #2, 6yjier uCnoib30BaThCst
nozcers 192.168.0.0/24.
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e B cermente cern, Kya noakiouarorcs Internal router, ADC #1 u ADC #2, 6yer HCIIOIb30BATHCS
nozcers 192.168.1.0/24.

e YeTBepThlii OKTET ajpeca JJid KaXKI0ro yCTpoiicTBa (B paMKaxX COOTBETCTBYIOIIEH IIOJCETH) TTOKa-
3aH HA CXEME HUXKE.

2 192.168.1.0/24 192.168.2.0/24 2 =|
=

@ly 192.168.0.0/24 2

A - A
i y—
Client #1 ’ = ADC #1 ’

! . —
== @ P=—=— @ ] Server #1
E/ External |/ Internal g.l
— router & S router S m
Client #2 g #2 Server #2

Ajipecanyisi KJIMEHTOB He MPUBOJUTCS, TAK KAK B JAHHOM CJIy4ae MbI OYJIEM CUMTATH, YTO UX ajpeca
dopMaIbHO HE OIPEIEIeHbI, TO €CTh, OHU MOTYT TIOJKJIIOYATHCS U3 JIIO0OH CeTH, BKIIIOYas CETh MHTEPHET.
st arux 1esteit External router 6ymer anorcupoBarh MapiipyT o ymosrdanuio 1o OSPF s ADC #1
u ADC #2. B pamnom jokymenTe Oyaem ucnosib3oBarb OSPF-momen, Briouarommii B cebsi deTbipe
yerpoiicra: External router, Internal router, ADC #1 u ADC #2.

IP-agpeca BuptyanbHbIX cepBepoB

222.2i32

[:]l 192.168.0.0/24 /ZE 2 192.168.1.0/24 192.168.2.0/24 2 —I
A A A
\E y— '\5
Client#1 ’ @. ' -’ ADC #1/’ .@l - Server #1
@/ External \E| int=g
7 3

router router

Client #2 P 2 Server #2

Kpacubim TekcToM Ha cxeme orMedeHbl [P-ajipeca BUPTYaJbHBIX CEPBEPOB. DTO Te ajpeca, K KOTOPHIM
[IOJIKJTIOYAIOTCST KJMeHThI cHapyzku. Cucrembl 6amancupoBku Angie ADC 1o/2KHBI aHOHCHPOBATH MapIII-
DPYTHI 70 9TUX BHPTYAJIbHBIX CEpBEpOB B CTOpOoHY External router, mpmuem mapmpyrt depes ADC #1
JOJI7KeH OBITh H0JIee MpPeanodITuTeIbHBIM. JJ0OUTHCS 9TOr0 MOXKHO Pa3HBIMU CIIOCODAME, HAIIPUMED, Ma-
HUIYIUPYsI 3HadeHneM Mmerpuku BHemrHero Mmapmipyrta B OSPF. Yem Gosibilie 3HaYeHNE METPUKHU, TEM
MeHee IIPEeJIITOYTUTENILHBI MappyT. B ganHOM 1MOKyMeHTe MBI OyJeM BPYYHYIO 33/1aBaTh KOCTBI JIJIs
nHTepdECcoB cucTeMbl OaIAHCHPOBKY.

Tpaduk or cepBepoB B CTOPOHY KJIUEHTA JTOJI?KEH IIPOXOIUTH Yepe3 TY 2Ke CUCTeMY OAJIaHCHPOBKHU, UTO U
TpaduK OT KJIUEHTOB K cepBepaM. JloOUThCsT 9TOr0 MOXKHO TaKKe IIyTeM MAaHUIYJIUPOBAHUS 3HAYCHUEM
merpukn st upedukca 0.0.0.0/0. Manumyasimy ¢ MapipyToM [0 YMOJYAHUIO HY KHBI IIPU BKJIIOUEHUN
omruu ip transparency. B nmporuBnoM ciaydae Tpaduk U Tak Oy/IeT BO3BPAIIATLCS Yepe3 Ty 2Ke CUCTeMY
GaJsiaHcupoBKH, Tak Kak nosegerne ADC mamommnaer omeparmio SNAT.

MexaHu3mbl nepekntoyveHus Tpacmka Ha pe3epBHyI0 cucTtemy banaHCUpoBKM B cny4ae cbos

Huzke onmucansl crieHapuu pabOTHI CHCTEMBI OATAHCUPOBKU TP COOSIX.
IMTonnsbrit orkaz ADC #1

B srom cityuae 06a OSPF-cocencrsa ¢ ADC #1 paspbiBaiorcst, HUKaK#ie 00bsABIEHUsI MAPIIPYTOB Yepe3
ADC #1 me uposeraior. Ocraercst ¢Bsi3b mo OSPFEF mosbko ¢ ADC #2. To ecrb, nepekiiodenue Ha
DPE3EPBHYIO CHCTEMY HTPOU3BOUTCS TOJTHOCTHIO aBTOMATHYIECKH, HUKAKWE JIOTIOJTHUTEHHBIE HACTPONKH
He Tpebyrorcsi. KpacHbiMu crpesikamu obosHadenbl paboune OSPF-cocecrsa.
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7] 192.168.0.0/24 2 2 102.168.1.0/24 102.168.2.0/24 2 -I
"/
\g
1 1 1
Client #1 ’_@ —— Server #1
- -

E/ External Internal
——— router d d router
Client #2 Beec 2 Server #2

Orkas BHernrHero uHTepdeiica Angie ADC #1

IIpemraraemas cxema He MMEET BO3MOXKHOCTHU OTCJIC?KUBAHUS W PEATMPOBAHUS HA YaCTUIHBIC OTKA3bI.
IIpumep Takoro orkaza IpeCcTaBIeH HA CXeMe HUZKeE.

222232

) 192.168.0.0124 2 192.168.1.0/24 192.168.2.0124 2 _
— 'M
— A A A
Client *ﬂ\gi = r— ADC #1 7 ==

S #1
| - || / - - erver
IE/ External ' Internal
7 3

router = router

Client #2 fSaC 12 Server #2

B ciryuae oboznagennoro na cxeme orkasa jimnka paspbiBaercss OSPF-ceccust mexxmy ADC #1 u External
router. ADC #1 Temnepb He MOXKET OOBLSIBATH MAPIIPYT JIO aJpeca BUPTYaAJILHOIO CepBepa B CTOPOHY
External router nanpsimyto. Internal router paccauTbiBaeT MapIIpyT 110 YMOJTYaHUIO TOJIBKO depe3 ADC
#2, a External router cunmraer mMapripyT J0 ajpeca BUPTYaJIbHOI'O CEPBEPA TOJILKO Yepe3 ITOJIHOCTHIO
paboratoruit ADC #2.

Orkas guaka mexxay ADC #1 u Internal router

Orkas smaka mex gy ADC #1 u Internal router Gostee cioxknas curyanus: eciim OSPF-cocencTBo Mexk-
nay External router 1 ADC #1 coxpansiercss, To ADC #1 GyneT mpojo/KaTh aHOHCHPOBATH MapIIpPYT
JIO aJipeca BUPTYaJbHOTO CepBepa, XOTsl peasibHble cepBepa jyisi cuctembl Hanancuposku ADC #1 yxe
HEJIOCTIKUMBI. Takum obpa3oM, MbI moydaeM Kiaaccudeckmii black hole mrst Tpaduka.

2222/32

[il 192.168.0.0/24 -2 192.168.1.0/24 192.168.2.0/24 2 -I
Client m\g =~ . — ADC #1 3 ‘ - — ! Server #
- [ ] —
@/ External ' Internal

router = = router

Client #2 gonc #2 Server #2

Yro0bI n36€2KaTh yKA3aHHOM TPOOJIEMbI, HEOOXOIMMO 00ECIIEINTh OTKA30YCTONINBOE MTOIKJIIOUEHNE XOCTA,
upryasusanuu (Ha KoropoMm paboraer ADC) K cerum tak, 9To0bl CHUTYyalUsl OTKA3a TOJLKO OIHOIO W3
JINHKOB ObLiTa, HEBO3MOXKHOM.

Pekomenioannas cxema MOJAKIIOUeHUsT: 06 benHuTh B oy LAG-rpymiy Bce dpusndeckue nHTEpdEnch
XOCTa BUPTYAJIU3ANUN U UCIOJIB30BATH 9TOT BUpTyaabubiii LAG-unrepdeiic B KauecTBe TpaHka, TO €CTh
nepesiaBaTh MO0 HEMY TEerMPOBAHHBIMEU HECKOJIBKO BUPTyaJbHbIX cereit: oqud VLAN s external cerwm,
Bropoit VLAN s internal ceru. /Ijist pesepBUpoBaHUsT KOMMYTATOPOB MOYKHO UCIIOJIH30BATH TEXHOJIO-
ruto vPC ninu crekupoBaHue, IpuMep MpeJcTaBieH Ha cxeMe Hike. V3 coobpaskeHnit IpoCTOThI HA CXeMe
He 0TOOparKeHO pe3epPBUPOBAHNE BHEITHEIO ¥ BHYTPEHHEIO MapIIpyTU3aTOPOB.
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External
router

&=

g8

Internal
router

ESXi #1 ESXi #2

5.2.2 HacTtpoiiku mapwpyTusaumm

TIpuBenem KioUeBbIe HACTPOIKYU MapiipyTu3armu st External router, Internal router, ADC #1 u ADC

49,

Kniouesble HacTpoiiku mapwpytusauun gns External router

hostname external

Mg ycTpoi#icTBa

interface GigabitEthernet0/0

ip address 192.168.0.1 255.255.255.0
'VaTepdeiic B CTOPOHY cuCTeM b6alaHCUPOBKHU
router ospf 1

network 192.168.0.0 0.0.0.255 area O
!Brmouerue OSPF Ha uHTeppelice B CTOPOHYy CHCTeM 6alaHCHPOBKU
default-information originate always

! AHOHCHpOBaHKHE MapmpyTa IO YMOIJYaHHI
end

KnoueBble HacTpoiku mapwpytusauunm gns Internal router

hostname internal

Mg ycTpoi#icTBa

interface GigabitEthernet0/0

ip address 192.168.1.1 255.255.255.0

'VuTepdeiic B CTOPOHY cuCTeM 6alaHCUPOBKU
interface GigabitEthernet1/0
ip address 192.168.2.1 255.255.255.0

'VuTepdeiic B CTOPOHY INOLCETH C PEANLHHME CEpBEpaMu
router ospf 1

redistribute connected subnets

!nobasnerne B OSPF mHpOpMamum o mOICeTH C CepBepaMu
network 192.168.1.0 0.0.0.255 area O

!Brmouenue OSPF Ha uHTeppelice B CTOPOHY CHCTeM 6alaHCHPOBKHU
end
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KntoueBble HacTpoiikn mapupyTusauun cuctemsl 6anancuposku ADC #1

hostname adcl
'Ma ycTpoi#icTBa
interface ens33
'UnTepdeiic B cTOpoHy MapmpyTumsaTopa external router
description external
ip address 192.168.0.2/24
ip ospf 1 area O
!Brmouenue OSPF Ha unTepdeiice
ip ospf cost 10
'HasHauenue cTomMocTr uHTeppeiica B OSPF Bpyumylo
exit
interface ens37
'MuTepdeiic B cTopoHy MapmpyTmusaTopa internal router
description internal
ip address 192.168.1.2/24
ip ospf 1 area O
!Brmouenue OSPF Ha urTepdeiice
exit
interface lo
'UnTepdeiic mynbexk nnsa HasHAUEHUS aIpeCcOB BUPTYaJIbHBHX CEPBEPOB
ip address 2.2.2.2/32
!Ampec TecTOBOTrO BHPTYalIbHOTO CepBepa
exit
ip prefix-list c2o0 seq 5 permit 2.2.2.2/32
!'llpeduKC-IUCT, KOTOPHN HCIONb3yeTcsa Oy oTbopa mpedurcos nauns mobasnenus B 0SPF
route-map c2o permit 10
match ip address prefix-list c2o
'Route-map Cc moMombld KOTOPO¥ IPOM3BOAUTCH OT60p IpedukcoB nOma mobasneHus B 0SPF
exit
router ospf 1
'HacTpoiiku mpomecca MapumpyTusanuu 0SPF
ospf router-id 2.2.2.2
'HeobxommMo BpydHyH 3aIaTh HAeHTHPUKaTOp MapmpyTm3aTopa nis 0SPF
'Ecnu »Toro He chejaTb, TO aBTOMaTHKa MOXeT BhOpaTh omuHakoBhe nnda ADC#1 u ADC#2
redistribute connected metric 10 route-map c2o
!lobaBneHne wHOOPMAIMKM O IOOKINYEHHHX ceTax B OSPF
'MeTpuka 10, uTob6m cTaTep 6oJlee IpenmOYTHTENbHHM next-hop mo cpaBHenmio c ADC#2
exit
end

KntoueBble HacTpoiiku mapwpyTtusauun cucrtemol banaHcuposku ADC #2

hostname adc2
'MIMa ycTpoiicTBa
interface ens33
'UnTepdeiic B cTOpoHy MapmpyTusaTopa external router
description external
ip address 192.168.0.3/24
ip ospf 1 area O
!Briouenne OSPF ma uHTepdeiice
ip ospf cost 100
'Ha3szHauenue cTommMocTy umHTeppeiica B OSPF BpyumHyo
exit
interface ens37
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'Tepdeiic B CTOpoOHy MapmpyTu3aTopa internal router

description internal

ip address 192.168.1.3/24

ip ospf 1 area 0

!Brmouenue OSPF Ha unTepdeiice
exit

interface lo

'UuTepdeiic mynbex nna Ha3HAUEHUS aINpeCcOB BUPTYaJbHHX CEPBEPOB

ip address 2.2.2.2/32

!AIlpec TeCTOBOTO BHPTYaJbHOTO CepBepa

exit

ip prefix-list c2o0 seq 5 permit 2.2.2.2/32

!'TlpeduKC-TUCT, KOTOPHI HCIONb3yeTcd Oy oTbopa mpepurcoB nama mobaBneHus B 0SPF
route-map c2o permit 10

match ip address prefix-list c2o

'Route-map c moMombl KOTOPOH IPOM3BOAUTCA OT60p mpeburcosB nms mobasnexHus B 0SPF
exit
router ospf 1

'HacTpoiiku mpomecca MapumpyTusanuu 0SPF

ospf router-id 22.22.22.22

'HeobxomuMo BPYYHY® 3alaTh HAEHTHOMKATOpP MapmpyTusaropa nns 0SPF

'Eciu 3Toro He cHhejaTb, TO aBTOMaTHKa MOXeT BhOpaTh ommHakoBie anda ADC#1 u ADC#2
redistribute connected metric 10 route-map c2o

!obaBnerre uHOOPMAIMK O MNOAKIOYEHHHX ceTdax B OSPF

'MeTpura 20, uTobH CTaTh MeHee NPEAIOYTHTENbHHM next-hop mo cpasmHenmbo c ADC#1
exit

end

Mposepka paboTbi

BeimostauM ipoBepky paboTsl cuctembl Mapiipytusanun, Korjga ADC #1 u ADC #2 maxoadarcst B TOJ-
HOCTBIO pabOTOCIIOCOOHOM COCTOSIHUM.

© IIpumeuannue

B smcrmarax Huzke OTCYTCTBYIOT IPEMUKCHI, HE OTHOCAIINECSH K ODCYKIAEMBIM BOIIPOCAM OTKA30-
YCTONYUBOCTH.

Mapmpyrusarop External router BuguT MapiipyT K ajpecy BUPTYAJIBHOIO CEpBEpa depe3 06e CUCTEMBI
GasaHCUPOBKH, oiHako MapiipyT yepe3 ADC #1 sasisiercst 6oJiee TPeIImOITUTETHHBIM.

external #sho ip To0 0S
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, 0O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
+ - replicated route, 7 - next hop override
Gateway of last resort is not set
2.0.0.0/32 is subnetted, 1 subnets
0 E2 2.2.2.2 [110/10] via 192.168.0.2, 00:41:28, GigabitEthernet0/0
external #sho ip os da ex 2.2.2.2
OSPF Router with ID (192.168.0.1) (Process ID 1)
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Type-5 AS External Link States
Routing Bit Set on this LSA in topology Base with MTID O

LS age: 898
Options: (No TOS-capability, No DC, Upward)
LS Type: AS External Link
Link State ID: 2.2.2.2 (External Network Number )
Advertising Router: 2.2.2.2
LS Seq Number: 80000003
Checksum: O0xAAOC
Length: 36
Network Mask: /32
Metric Type: 2 (Larger than any link state path)
MTID: O
Metric: 10
Forward Address: 0.0.0.0
External Route Tag: O

LS age: 885
Options: (No TOS-capability, No DC, Upward)
LS Type: AS External Link
Link State ID: 2.2.2.2 (External Network Number )
Advertising Router: 22.22.22.22
LS Seq Number: 80000003
Checksum: O0xB4A7
Length: 36
Network Mask: /32
Metric Type: 2 (Larger than any link state path)
MTID: O
Metric: 20
Forward Address: 0.0.0.0
External Route Tag: O

Maprmpyrusarop Internal router Bugur maprmpyr no ymosmdanuio (myth yepes ADC #1 apigerca Gosee
[PEIIOYTUTEIILHBIM ).

internal#sho ip T0 o0s
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, 0O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
+ - replicated route, 7 - next hop override
Gateway of last resort is 192.168.1.2 to network 0.0.0.0
0*E2 0.0.0.0/0 [110/1] via 192.168.1.2, 00:43:21, GigabitEthernet0/0
internal#sho ip os da ext 0.0.0.0
OSPF Router with ID (192.168.2.1) (Process ID 1)
Type-5 AS External Link States
Routing Bit Set on this LSA in topology Base with MTID O
LS age: 992
Options: (No TOS-capability, DC, Upward)
LS Type: AS External Link
Link State ID: 0.0.0.0 (External Network Number )
Advertising Router: 192.168.0.1
LS Seq Number: 80000003
Checksum: 0x2521
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Length: 36
Network Mask: /0O
Metric Type: 2 (Larger than any link state path)
MTID: O
Metric: 1
Forward Address: 0.0.0.0
External Route Tag: 1

Orkirounm Tenepb ADC #1 HOJIHOCTBIO U IIPOBEPUM MapIIPy TH3AIUIO.

Mapmpyrusarop Internal router:

internal#sho ip T0 o0s
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, 0O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
+ - replicated route, 7 - next hop override
Gateway of last resort is 192.168.1.3 to network 0.0.0.0
0*E2 0.0.0.0/0 [110/1] via 192.168.1.3, 00:01:08, GigabitEthernet0/0

Mapmpytusaropa External router:

external #sho ip T0 0S
Codes: L - local, C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, 0 - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route, H - NHRP, 1 - LISP
+ - replicated route, 7 - next hop override
Gateway of last resort is not set
2.0.0.0/32 is subnetted, 1 subnets
0 E2 2.2.2.2 [110/10] via 192.168.0.3, 00:00:10, GigabitEthernet0/0

TTocste Bo3Bpammenust B crpoii cucrembl basancupoBku ADC #1 mapmipyTrusanusi ¥epe3 310 yCTPOHCTBO
BOCCTAHABJINBAETCS.

5.2.3 3aknoyeHne

Bce onmcanmoe BbIllle OTHOCUTCS K PEXXUMY pabOThl CHCTEMBI DAJIAHCUPOBKU TpadUKa ¢ BKJIIOYEHHOM
ommueii IP transparency. Ilpu ommuu IP Transparency Angie ADC coxpansieT UCXOIHbBINA apec OTIIpaBu-
tesist B [IP-ntakerax, o3BOJIsIsI cepBepaM Ha CETEBOM YPOBHE Pa3IndaTh KJIHEHTCKUE oIk IoYenus. Odennb
9aCcTO aJMUHUCTPATOPBI CUCTEM OAJAHCHPOBKU OTKJIIOYAIOT 3Ty OHIMi0, B 3ToM ciaydae Angie ADC 6y-
Jer BeinoyHATh He ToJbKO ANAT, no sNAT naj TpadukoM, TPUXOAANUM OT KJIUEHTOB. FEciu cucrema
GanancupoBku BoimoHsgeT SNAT, To B 9TOM ciiydae MapiipyTU3aIys HECKOJIBKO YIIPOIIAETCS, TaK KAk
B 9TOM CJIy4ae HeT HeOOXOIMMOCTH aHOHCHPOBATL B CTOPOHY Internal router MapripyT mo yModaHuio.
Ecim ADC #1 u ADC #2 semosasior SNAT B pasubie ajipeca, To B 9TOM CJiydae HET HEOOXOJIUMOCTH
3a00TUTHCS O TOM, C KAKAUMHU 3HAYEHUSIMU METPUKH MaPINPYTHI JI0 COOTBETCTBYIONINX a[PECOB O IAIOT
Ha MapmpyTusarop Internal router, Tax Kak aHOHCHI OYIAyT yHUKAJIHHBIMU.
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5.3 WNcnonb3oBaHue npotokona BFD pgnsa ymeHbleHuns BpemeHn
peakuun

5.3.1 BeepeHue

CranapTHble TaliMephbl TPOTOKOJIOB MaPIIPY TU3AIUH CIUIITKOM BEJIMKU ¥ HE TIOJIXO/IST JIJIsT COBPEMEHHBIX
cereill. YMEHBIUTh BPEMsl PEAKIMU MPOTOKOJA HA KaKoe-Tmbo cobbitme (Hempsimoe majenue, indirect
failure) MoxHO JIBYMS criocobamu:

® 3a CUET yMEHbBIIECHUS 3HAUCHUsI TAMEPOB (MOXKeT IPUBECTU K YBEJIMYCHUIO HATPY3KH);
® C [OMOIIBIO CHENUATU3UPOBAHHOrO 11poTokosia — BFD (npeamoururesnbubiit ciocob).

BFD (Bidirectional Forwarding Detection) — 310 JierkoBecHbIii IPOTOKOJI, UCIOJIb3YeMblii J[JIsi GBICTPOro
OOHAPYKEHUsI OTKA30B CETEBBIX KAHAJOB MeXK Ly IByMsi ycrpoiicrBamu. OH paboTaeT HE3aBUCUMO U KOM-
[JIEMEHTAPHO K IIPOTOKOJIAM MapIIPYTU3AIUN U [IOMOTAET OBICTPO ONPEIEUTh, IYTO CBSA3b MEXK/Ty Y3/IaMU
mapymena. Ecim B uadpacTpyKType BaxkHa ObicTpasi peakiusi Ha cbou, BFD 3naunrensno ymenbmaer
BPeMsI CXOJIMMOCTHU CETH, TAK KaK [TO3BOJISET MOJIYIUTHh CYOCEKyHIHOE BPEMsI PEaKITUN.

Kak paboraer BFD?

1. Ycranosisenue ceccuu: JABa CeTeBbIX yCTpOIU/ICTBa 0OMEHUBAIOTCS KOHTPOJIbHBIMU ITaKeTaMU BFD I
yCTaHOBJICHUA CBA3U.

2. Monuropusr: 06a y3ja OTIPABJIAIOT APYT APYTY HEOOJIbINNE TAKEThI ¢ (PUKCHPOBAHHBIM HHTEPBA~
JIOM.

3. OGHapy:keHre OTKa3a: e€CJU OJWH U3 y3JI0B IIEPECTaeT IOJIydaTh [MAKeThl OT COCEJa B TEUYEHUe
3aJaHHOIO0 BpeMeHH, coeauHenne oobsaBisgerca “down”.

4. Peakmus: IpOTOKOJIBI MapIIPYyTU3AIAN OTCIeKUBAIOT cocrosune BFD-ceccnit m paspriBaior cBon
COEJIMHEHUsI, UYTO [IO3BOJIAET IEPEK/IIOUNThCS HA PE3EPBHBIN KaHaJ MeHee, YeM 3a CEeKYHJLy IIOCJIe
cOosl.

O IIpumeuannue

st HacTpoiiKy ucmosib3yercs komandnas cmpora Angie ADC CLI.

5.3.2 Hactpoiika ¢ OSPF

s nporokona OSPF momnep:kka BFD aktuBupyercst na nnrepdeiice ¢ oMomnpio KOMaH bl ip ospf
bfd.

IIpumep kouduryparun naTepdeiica:

interface ens33

ip address 192.168.0.2/24
ip ospf 1 area O

ip ospf bfd

ip ospf bfd profile test

Ecan mapamerpsr paborsr mpotokosa BFD ma xakom-mu60 mHTepdeiice MOMKHB OTINYIATHCA OT CTaH-
JIAPTHBIX, TO HOBBIE [IapaMeTPbl MOXKHO YKa3aTh IIyTEM IIPUBSI3KHU ITPOMUIIS.

IIporokos OSPF ocymiecTBisier nuaamuteckoe oOHAPYKEHUE coceieil Ha naTepdeiice, a 3aTeM MPOTOKOJ
BFD mertaercst ycTaHOBUTH ¢ HUMH COCEICTBO:

angie-va# sho bfd peers
BFD Peers:
peer 192.168.0.3 vrf default interface ens33
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ID: 192599120

Remote ID: 626157519

Active mode

Status: up

Uptime: 4 second(s)
Diagnostics: ok

Remote diagnostics: ok

Peer Type: dynamic

RTT min/avg/max: 0/0/0 usec
Local timers:
Detect-multiplier: 3

Receive interval: 300ms
Transmission interval: 300ms
Echo receive interval: 50ms
Echo transmission interval: disabled
Remote timers:
Detect-multiplier: 3

Receive interval: 300ms
Transmission interval: 300ms
Echo receive interval: 50ms

J

IIporokos BFD moxker ycraHOBUTB CceccHio ¢ KaKAM-JIUOO COCEIOM depe3 Ompele/ieHHbI nHTepdeiic u
OJTHOBPEMEHHO C 3TUM HE YCTAHOBUTD CECCUIO C JIPYTUM COCEIOM. DTO OXKUIAEMOE TIOBEIEHUE JIJIst COoceelt,
ue obsaarormux noyepxkkoit BFD. OSPF-coenunenue mpu 9ToM He pa3zpbIBAETCS.

Ecim nporokosr BFD cMmor ycranoBuTh ceccuto ¢ KakuM-iu6o n3 OSPF-coceneil, To0 10CTyIIHOCTH 9TOTO
cocejia OyIeT OIpeesIaThCsl ¢ TOMOIIBI0 TpoTokoa BED.

Ecmm nporokos BFD we cmor yecraroButs ceccuto ¢ kaknm-yinb0o n3 OSPF-coceneit, To qoctynHOCTS 9TOTO
cocezia GyzeT OmpeessiThes ¢ MoMOoIbo BerpoeHnbix MexanuamoB OSPF (uporokosn Hello). Ilpu srom
koMmamHsa sho bfd peers Oymer oToOpakaTh TAKOIO cOCesia B cTtaryce down:

angie-va# sho bfd peers

BFD Peers:

peer 192.168.0.3 vrf default interface ens33
ID: 192599120

Remote ID: O

Active mode

Status: down

Downtime: 4 minute(s), O second(s)
Diagnostics: ok

Remote diagnostics: ok

Peer Type: dynamic

RTT min/avg/max: 0/0/0 usec

Local timers:

Detect-multiplier: 3

Receive interval: 300ms
Transmission interval: 300ms

Echo receive interval: 50ms

Echo transmission interval: disabled
Remote timers:

Detect-multiplier: 3

Receive interval: 1000ms
Transmission interval: 1000ms
Echo receive interval: disabled
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5.3.3 Hacrtpoiika c BGP

ITo ymomuanuio npu ykazauuun BGP-cocena BFD-ceccust Mmexx/ty mapIiipyTn3aropaMu He yCTaHABIINBA-
ercsl.

IIpumep Tako#t KOHPUTYpAIIAN:

angie-va# sho run

! YacTe koH}Ura, He oTHocamascsg K BGP/BFD, ynmameHa O KpPaTKOCTH.
router bgp 3

no bgp ebgp-requires-policy

neighbor 192.168.0.2 remote-as 2

exit

!

angie-va# sho ip bg su

IPv4 Unicast Summary:

BGP router identifier 3.3.3.3, local AS number 3 VRF default vrf-id O
BGP table version O

RIB entries 0, using O bytes of memory

Peers 1, using 24 KiB of memory

Neighbor Y AS  MsgRcvd MsgSent TblVer InQ OutQ Up/Down State/
—PfxRcd  PfxSnt Desc

192.168.0.2 4 2 8 9 0 0 0 00:05:35 U
- 0 0 N/A

! BGP ceccus ycCIemHO yCTaHOBJIeHa, XOTH HuKakux BFD-cocezed y cuCTeM: HeT.
Total number of neighbors 1

angie-va# sho bfd pe
BFD Peers:
angie-va#

J

Yrobbl akTuBUpoBaTh ycranorjerue BFD-ceccun ¢ BGP-cocemom, ycraHoBuTe B ceKIuu HACTPONKHU
maprpyruzaropa BGP ommuro bfd s cocema:

router bgp 2

no bgp ebgp-requires-policy
neighbor 192.168.0.3 remote-as 3
neighbor 192.168.0.3 bfd

exit

Yro6s1 BFD-ceccust monmHsiach, HeOOX0MMMO BKIIIOUUTD moiepkky BFD B HacTpoiikax mporecca mapiii-
pyrtusaruu BGP ¢ obenx cropon. Eme omxanm criocobom siBnsiercst cozganune BFD-cocena Bpyunyio.

BGP-ceccust ycrenso ycraHaBimBaeTcst 1 OOHOBJIEHUST [IEPEIAIOTCs jTaxKe B curyaruu, koria BFD-ceccust
He Obuta ycranosjeHa. Omaako, eciu BFD-ceccust Oblia ycraHoBjIeHa, a 3aTeM pa30opBaHa, TO aBTOMA-
TUUecKn OyJieT pasopBaHa u cooTBercTByoias BGP-ceccust (mocste uero Gy Iy T NpeIPUHSITHI HOIBITKH
nepeycranosutb BGP-ceccuio).

angie-va# sho bfd peers

BFD Peers:

peer 192.168.0.3 local-address 192.168.0.2 vrf default interface ens33
ID: 2213541843

Remote ID: O

Active mode

Status: down

Downtime: 5 second(s)

Diagnostics: neighbor signaled session down

Remote diagnostics: neighbor signaled session down
Peer Type: dynamic

RTT min/avg/max: 0/0/0 usec
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Local timers:
Detect-multiplier: 3

Receive interval: 300ms
Transmission interval: 300ms
Echo receive interval: 50ms
Echo transmission interval: disabled
Remote timers:
Detect-multiplier: 3

Receive interval: 300ms
Transmission interval: 300ms
Echo receive interval: 50ms

angie-va# sho ip bg su

IPv4 Unicast Summary:

BGP router identifier 2.2.2.2, local AS number 2 VRF default vrf-id O
BGP table version 0O

RIB entries 0, using O bytes of memory

Peers 1, using 24 KiB of memory

Neighbor \ AS  MsgRcvd MsgSent TblVer InQ OutQ Up/Down State/
—PfxRcd  PfxSnt Desc

192.168.0.3 4 3 27 30 0 0 0 00:00:06 U
- 0 0 N/A

Total number of neighbors 1

5.3.4 Hactpoiika c VRRP

Ha mammerit MomenT HeT murerpanuu ¢ BFD.

5.3.56 Hactpoiika co ctaTudeckumm mapuipytamu

Angie ADC nojzep:kuBaer ycsioBHOe JOOaBJIeHNE CTATUYECKOro MapupyTa (B 3aBucumoctu or BFD-
cTaryca cocesia, KOTOpbIi yKasaH B kauecTse next-hop). To ecrs, ecsin BFD-ceccust 1o yerpoiictsa, agpec
KOTOPOI'0 yKa3aH Kak next-hop, moJHuMaeTcs, TO CTATUYECKUNA MapIIpyT J00aBJISeTCs B TAOIHUILY MapII-
pyrusanuu. Eciau ceccusi ocraercs B craryce down (WM IaJIae€T B MPOIECCEe IKCIIyaTaKIUU [O3/Hee),
MapIIpyT He gobaBisgercs (YAAISeTCs ) U3 TabJIUIbl MAPIIPY TH3AIIH.

Jo6aBUTh CTATUYIECKUH MApIIPYT ¢ MPOBepKoit mocrymuoctu next-hop mo BFD moxkuo, mHampumep, ¢
[TOMOIIIBIO CJIE/LYIOIIEHl KOMAH IbI:

[ip route 3.3.3.3/32 192.168.0.3 bfd }

Cpasy mocje Cco3/laHnsi TAKOI'O CTATUYIECKOro MapiipyTa coorBercrBymomias BFD-ceccust naxomurest B
craryce down:

angie-va# sho bfd pee

BFD Peers:

peer 192.168.0.3 vrf default
ID: 1753656330

Remote ID: O

Active mode

Status: down

Downtime: 6 second(s)
Diagnostics: ok
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Remote diagnostics: ok

Peer Type: dynamic

RTT min/avg/max: 0/0/0 usec
Local timers:
Detect-multiplier: 3

Receive interval: 300ms
Transmission interval: 300ms
Echo receive interval: 50ms
Echo transmission interval: disabled
Remote timers:
Detect-multiplier: 3

Receive interval: 1000ms
Transmission interval: 1000ms
Echo receive interval: disabled

J

Yro0bI ceccusi MOIHSIACH, Ha COCEJe HYXKHO JIMOO HACTPOUTH COOCTBEHHBIN CTATUYECKHI MapIIpyT C
yKa3aHHeM aJipeca UCXOJsIiero nurepdeiica B KadecrBe next-hop, 1mbo BpydHyIO CO3/[aTh CTATHIECKUI
1P, COOTBETCTBYIONIMI crcTeMe GAJAHCUPOBKU (CM. HUKE).

5.3.6 Hactpoiika He3aBucumoro nupa

Bo Bcex npuBeieHHBIX BBIIIE CIyYasaX AP CO3/aBAJICT IUHAMUYIECKH 110 TPEOOBAHUIO IIPOTOKOJIA JIMHAMU-
9eCKOl MapIIPYTU3AIUN WA B MOMEHT CO3JAHUS COOTBETCTBYIOIIEIO CTATUYECKOTrO MapiipyTa. Py4dnoe
coznanne BFD-nmpa moxker morpeboBaThCst, HAIIPUMED, B CUTYAINH, KO8 HEOOXOIUMO ITOMEHSITh I1apa-
MeTPhI PAbOTHI KAKOTO-TO OJHOTO COCEJA U3 IPYIIIbI ABTOMATHIECKU OOHADYKEHHBIX.

Tlepexom K CO3MaHMIO U HACTPOIKE OTAEILHOTO MUPa U3 PeKnNMa KOH(PUTypupoBaHus mpoTokoaa BFD:

angie-va# conf t
angie-va(config)# bfd
angie-va(config-bfd)# peer
A.B.C.D IPv4 peer address
X:X::X:X IPv6 peer address
angie-va(config-bfd)# peer

Hexkoropbie HaCTpOiKU HEOOGXOAMMO 3a/aTh B MOMEHT co3jaHus mupa (unrepdeiic, JOKaIbHbIA ajapec,
multihop u vrf), ocrasbHble TApaMeTPBI MOXKHO OyJIET H3MEHUTH [OTOM.

angie-va(config-bfd)# peer 192.168.0.3

<cr>

interface Interface information
local-address Configure local address
multihop Configure multihop

vrf Configure VRF

angie-va(config-bfd)# peer 192.168.0.3
angie-va(config-bfd-peer)#
detect-multiplier Configure peer detection multiplier

echo Configure peer echo intervals

echo-interval Configure peer echo intervals

echo-mode Configure echo mode

end End current mode and change to enable mode
exit Exit current mode and down to previous mode
find Find CLI command matching a regular expression
list Print command list

minimum-ttl Expect packets with at least this TTL

no Negate a command or set its defaults

output Direct vtysh output to file
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passive-mode
profile

quit
receive-interval
shutdown
transmit-interval

Don't attempt to start sessions

Use BFD profile settings

Exit current mode and down to previous mode
Configure peer receive interval

Disable BFD peer

Configure peer transmit interval

IIocse Toro, Kak ¢ 0/IHO# U3 CTOPOH TAKOI NP CKOHMUTYPUPOBAH, OH OyJIeT HAXOAUTHCSA B cTaryce down,

Al

OKa He OyJIeT CO3/IaH CUMMETPHYHBIA nup ¢ "MPOTHBONOJIOKHOI" CTOPOHBI.

5.3.7 Mpodunb

YT006BI CO31aTh HOBBII TPOMUIIb, OTPEIAKTUPOBATE WU YIAJIATE CYIIECTBYIOMNN TPOMUIIb, HEOOXOIUMO
epeiitu u3 pekuMa riIo0abHON KOH(MUIYPAIMN B PEXKUM HAacTpoiiku mporokosa BFD, a mambine yxe
JInbO YIAIATH TPOMUIIB, MO0 MEPEXOIUTHh B PEXKUM CO3IAHUS WA HACTPONKN KOHKPETHOTO ITPOMUIIs.

angie-va(config)# bfd
angie-va(config-bfd)#

end End current mode and change to enable mode
exit Exit current mode and down to previous mode
find Find CLI command matching a regular expression
list Print command list

no Negate a command or set its defaults

output Direct vtysh output to file

peer Configure peer

profile BFD profile.

quit Exit current mode and down to previous mode

angie-va(config-bfd)# profile
BFDPROF BFD profile name.

test

angie-va(config-bfd)# no profile test
angie-va(config-bfd)# profile test_new
angie-va(config-bfd-profile)#

detect-multiplier
echo
echo-interval
echo-mode

end

exit

find

list

minimum-ttl

no

output
passive-mode

quit
receive-interval
shutdown
transmit-interval

Configure peer detection multiplier
Configure peer echo intervals

Configure peer echo interval

Configure echo mode

End current mode and change to enable mode
Exit current mode and down to previous mode
Find CLI command matching a regular expression
Print command list

Expect packets with at least this TTL
Negate a command or set its defaults

Direct vtysh output to file

Don't attempt to start sessions

Exit current mode and down to previous mode
Configure peer receive interval

Disable BFD peer

Configure peer transmit interval

angie-va(config-bfd-profile)#
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Pabota 8 koHconn Angie ADC

B koncomun Angie ADC BbI MOXKeTE TPOCMOTPETh:
e OOIYIO0 CTATUCTUKY PabOTHI OAJTAHCHPOBIIUKA HATPY3KH;
e KOHGUIypanuo OaJIaHCUPOBIIUKA HAIPY3KH;
e koudurypamuo GSLB.

JomosHnTebHO MOXKHO niepeiitu B KoHCoIb Console Light, aTo6br mpocMoTpers JIeTATbHYIO CTATUCTUKY
paboThI CEPBEPOB B PEKUME PEATHHOTO BPEMEHH.

Taxzke JAOCTYyIIHa HaCTpOIU/IKa MOﬂy.HefI u ynpaBJI€eHHE I10JIb30BaTEJISIMU.

Ipocmomp cmamucmury 6AAGHCUPOSULUKA HaA2PY3KU
Ipocmomp Konguzyparuy, 6arGHCUPOSULUKA HAZDY3KU
IIpocmomp wongueypayuu GSLB

Paboma ¢ noavzosamenamu

Hrmepgetic seb-koncoru Angie ADC

Monumopune u cmamucmuka 6 Console Light

6.1 lNMpocmoTp cTaTUCTUKKM BanaHCUMPpOBLLMKA HATPy3KWU

YT06bI IPOCMOTPETH CTATUCTUKY JIJIs OAJTAHCUPOBIIUKA HATPY3KH, BBIIOJHUTE CJEIYIONIME JTeHCTBUS:
1. Orkpoiire komcoas Angie ADC.

2. Ha Bkiajike [laHens MOHHTOPHMHTA BBIOEPHTE HYKHBII BaM OAJAHCHPOBIIUK HATPY3KU U HAXKMUTE
Ha COOTBECTBYIOIINI BUJIZKET.

OTkpoeTrcs SKpaH MOHUTOPWHTA, TPEIOCTABJISIONINIA JOCTYII K JETAJIN3NPOBAHHBIM I'DadUKaM CO
craructukoii. [logpobuee cM. skpar monumopunza baraHCUPOSUUKA HAZDYSKU.
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6.2 lNpocmoTp koHdUrypauum GanaHCUpPOBLUUKA HArPy3KN

YT006BI TPOCMOTPETH KOHMPUTYPAITNIO OATAHCUPOBIINKA HATPY3KU, BBITIOJHUTE CJACTYIONIAE TeHCTBU:

1.
2.

Orkpoiite KoHcob Angie ADC.
Ha Brurajike llaHenb MOHMTOPHHTA HAyKMUTE Ha BHUJIZKET OAJIAHCHPOBIIUKA HAIDY3KH.

OTKpoercst 9KpaH CO CTATUCTUKON JIJTsl 3TOTO DAJIAHCUPOBIIHKA.

. Haxxmure kHONKY KoHbpuryparus B BepXHell IPaBoil YacTH SKPaHa.

OTkpoercst KOH(MDUTYPAIMOHHBIN (aill OalaHCUPOBIIUKa HATDY3KH.

TTonpobree o HacTpoiike OaJIAHCHPOBIIUKA HATPY3KHA CMOTPHUTE B cTarbe Hacmpolika konguzypayui.

6.3 lNpocmoTp koHdurypauum GSLB

Qaitnpl kouduryparnun mMoayias GSLB maxomsres mo myTtu /etc/angie-adc-gslb/Corefile u /etc/
angie-adc-gslb/gslbd.yaml. Bel MoxkeTe mpocMaTpuBaTh U peJakTupoBarh ux B KoHcoan Angie ADC.

Yro6bI pocMOTpPeTh win m3MeHnTh Koudurypamnuio GSLB, BeimosHuTE Citeytomme neiicTBus:

1.
2.

Orkpoiite Koucoms Angie ADC.
B npasom BepxueMm yriy Beibepute HacTpoiiru -> ['mobanbHas 6alaHCHpPOBKA.

Orkpoercs KoHuUrypannonusbiii daiiyi Corefile. B srom daiine xpansiTtcs 6a30Bble HACTPOUKH
coredns, Ha OCHOBe KOTOpOro nocrpoen cepsuc GSLB.

VYKaykuTe JIOMEHBI, JIJIsi KOTOPBIX Oyser HacrpauBarhbes cepsuc GSLB, n naxxmvure CoxpanuTs.

Hampumep:

www.example.org {
gslb
}

B packpriBaioriemMcst CIECKe B BepxHeil YacTu OKHa BbiOepute daitsr gslbd.yaml.
Orkpoercs daitr ¢ kouduryparueit GSLB 119 ykazaHHBIX JOMEHOB.
Buecure neodxonnmvble m3MeHennss 1 HakMuTe COXPAHUTD.

Nsmenenns 6yﬂyT IIpUMEHEHbI Cpa3y.

Tloapobree o nacrpoitke GSLB cmorpure B cratbe Hacmpotika xonduzypayu.

6.4 YnpaBneHue nonb3oBaTensamMu

6.4.1 TpebosaHus

Jlorun — [1omycKaTCst JIATUHCKHE OYKBBI, ITUQPHI, 8 TaK¥XKe CIenuaabHble CHMBOJIBL: _ - . @ | #

$h & x () =+

ITaposs — momyckaiorcst JATHHCKHME OYKBBI, IUMPHI, & TAK2KE CIeNUaJbHble CHMBOJIBL _ - . @ !
#8h " &x () =+

MuHuMYM BOCEMBb CHMBOJIOB.
WNmsa — momyckaroTces TOIBKO OYKBBI JIATHHUIBI 1 KUPUWIJIAIIH, 8 TakXke j1educ u mpodeJr.

PamMuyinss — JOMYCKAIOTCS TOJBKO OyKBBI JIATHHUIIHI U KUPUJLIUITHI, & TakKe j1educ u mpodes.

6.2.
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6.4.2 [JobasneHue HOBOro nosib3oBaTens

Yr00bI 106aBUTH HOBOTO TOJIB30BATE/IS KOHCOJIM, BBIIOJTHUTE CJIELYIONINE TeACTBUS:
1. Orkpoiire komcoan Angie ADC.
2. Ha Bkiajke Ilonp30BaTenu HaKMUTE KHONKY + [106aBUTH IOJIL30BATEIA.

3. B orkpbIBIIEMCS OKHE YKaXKUTE JIOTUH, MAPOJIb, UM U (DAMUJIAIO HOBOTO TI0JIb30BATE IS 1 HAYKMUTE
Jo6aBuTs.

Hoswrit motb3oBaTe b 0OTOOPA3UTCA B TAOIUIIE.

6.4.3 VI3meHeHMne yYeTHbIX JaHHbIX CYLLECTBYIOLLLEro nosb3oBaTens

Y7106BI UIBMEHUTD JAHHBIE CYIIECTBYIONIEr0 MOJb30BATE/ IS KOHCOJIU, BBIIOJHATE CJIEAYIONHe JeHCTBIA:
1. Orkpoiire koucoas Angie ADC.

2. Ha Bruiajike llonp3oBaTenu HAXKMUTE HA ... (Tpoeroune) — U3MEHUTH DsIJIOM C [OJIH30BATEJEM,
JaHHble KOTOPOI'O Bbl XOTUTE U3MEHUTb.

3. B OTKPBIBIIEMCsI OKHE YKa2KUT€ HOBbIC JJTaHHbIC 1 HA2KMUTE COXpaHHTI:.

Jlanuble mosb30BaTENs OY/IyT OOHOBJIEHEL.

6.4.4 VIameHeHue cTaTyca CyuwleCcTBYIOLLEro nosib3oBaTens

Bo3MmoxkHBI ciaeayromue CTaTyChbl II0JIb30BaTEJIAd:
e ARTWBHHE — II0JIb30BATEb UMEET JOCTYII K CUCTEME.

o HeakKTuBHHE — Yy I10JIb30BaTEsIsl BPEMEHHO OTKJIIOYEH JIOCTYI K CHUCTeMe, HaIIDUMEDP, Ha BpeMsl OT-
IycKa.

e YpmasieH — IIpHU BBIOOPE 3TOTO CTATYCA MOJIH30BATEb OYIET yIasaeH u He 6yaeT 60IbIne 0TOOPaXKaThCs
B CIIMCKE MOJIb30BaTE e KOHCOJIH.

Y106BI MIBMEHUTDH CTATYC CYIIECTBYIOIIEr0 MOA30BATE ST KOHCOJIM, BBIOJIHUTE CJICYIONE JeHCTBUS:
1. Orkpoiire korcoan Angie ADC.

2. Ha Bkiajxe Iomp3oBaTemn Ha)KMUTE HA ... (TPOETOYHE) — UBMEHUTH DSJIOM C IIOJIB30BATENIEM,
JIaHHBIE KOTOPOT'O BBl XOTUTE U3MEHUTD.

3. B OTKPBLIBIIEMCA OKHE MOMEHANTE CTaTyC IOJIb30BaTe/Id U Ha2KMUTE COXpaHI/I'I‘B.

Jlannbre mosib30BaTess OYIyT OOHOBIIEHBI.

6.4.5 YaoaneHue nonb3oBaTens

YT006B! YA UTh CYIIECTBYIOMIEr0 MOIb30BATE I KOHCOIM, BBIIOJHATE CAEAYIONE AeHCTBHA:
1. Orkpoiire koucoas Angie ADC.

2. Ha Bkuajyike [lonp3oBaTenu HaxKMUTe HA ... (Tpoerodnme) — YOAIUTH PSJIOM C [OJIH30BATEJEM,
3alliCh O KOTOPOM BBl XOTUTE y/IAJIUTh.

Ilonbz0BaTes s OyIET yIajaeH U3 CIUCKa I0JIb30BaTe el KOHCOMN. B majapHeleM Bbl CMOXKeTe IIPo-
CMOTPETDH CIIMCOK YJIAJIEHHBIX TOJIL30BATE/IeN TP ayIUTe CUCTEMBI.
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6.5 UNHtepdeiic Beb-koHconn Angie ADC

Konconms Angie ADC mpezcraisier coboit euHBIA 9KpaH ¢ HADOPOM BKJIAJIOK, KayKJas U3 KOTOPBIX
COZIEPKUT Psifl BUJPKETOB C JAHHBIME MOHUTOPHHTA.

B pa3aesjiax HU2KE OIMUCaHUA 3JIEMEHTOB I/IHTep(l)eﬁca JaHbl B IIOPsAJIKE CJIeBa HaIIpaBO.

6.5.1 Dkpax "Bxoa"

Bxop,

Tlorus

Napons

Boittn

Yr106bI BOWTH B KOHCOJIb U MOJIYYUTH JOCTYII K €€ (PyHKIUIM, 3]1eCh HEOOXOIMMO BBECTHU JIOTHH U I1aPOJib.
PexBu3uThI Jij1s1 IEPBOro BXOIa MPEJIOCTABJSIOTCS IO 3alpocy. PeKOMeHIyeTcsi CMEHUTD MapoJib MOCTe
TEPBOTO BXOIA.

DjiemeHTHI HHTEpdEiica:

Jlorun ITone st BBOSIA JTOTHHA,
[Taposs [Tosne it BBOMIA mapoJIs
BoiiTu Kronka Bxoma

6.5.2 Bknaaka "lNMaHenb moHntoputra"
ma MaHenb MOHUTOPUHIa BanaHcUpOBLLMKM Harpy3Ku Monb3zosaTenu O KOHCONN HacTtpoiku v ¢ A

A > Nanenb MonuTopuHra

MaHenb MOHUTOPUHIA

BANTAHCUPOBLUWNK HATPY3KKU
local-lb

http://127.0.0.1

ITamesrs MOHUTOPHHTA MPETOCTABISET JOCTYI K GyHKIHOHATRHOCTH MoHUTOpuHTa Angie ADC. 3aech
[IpeJICTaB/IeHbl OAJTAHCUPOBIIUKY HATPY3KH, HACTPOEHHBIE B CHCTEME.

DaemenTsl nHTEPdEiica:

6.5. WNnrepdpeiic Beb-koHconn Angie ADC 78



12850

PykoBopcteo no akcnnyatauuu, sepcus 0.2.0

[laHenb MOHUTOPHUHTA Tekyrast BKIaIKa

BanaHCcHpOBLUKHA Bkianka 6a1aHCHPOBITUKOB HATDY3KHI

Harpy3Ku

[lonp30BaTemn Bxkiraika nmonabzoBaresiei

0 xoHcoIH Bxkiraika cenennii

BasmaHCHpOBIUK Buker basiaHCHPOBIIUKA HATDY3KH

HArpy3Ku

HacTpoiiku Kuonka nepexona k pegakropy kouduryparuun GSLB

3uadok "cosane-myna"  [lepeksouaresib TEMHOTO U CBETJIONO PEXKUMOB HHTEpdeiica
WManmman nosb3oBare- KOHTEKCTHOE MEHIO II0JIb30BATENSA, B TOM 4ucje KoManiaa "Boiirn"
I

Bugxer "banaHcuposwuk Harpysku"

[ANGIE] Marens Harpysku Tl 0 kokconm HacTpoiikn ~ ¢ A

A > sanancaposu warpyaKn

EanchupOBu.leu Harpys3ku

msa

local-lb

31ech PUBEJIEH CBOJIHBIN TpadUK HAIPY3KH OAJAHCUPOBIIUKA B HCTOPUIECKON MEPCIIEKTUBE, ITPU HABE-
JEHUW yKa3aTeJssl MBI Ha KOTOPBII MOSBJISETCS IJIaBAIONIasl MMOJICKAa3Ka C JATON U COOTBETCTBYIOIIIM
BBIOPAHHOMY IIOKA3aTeNI0 YNCIa 3aIIPOCOB. TakKe 371eCh YKa3aH aJIpec cepBepa-0aIaHCupPOBIIUKA.

IIpu memake OTKPBIBAETCST 9KPAH MOHUTOPUHTA OAJIAHCHPOBIIUAKA.

6.5.3 DkpaH moHuTopuHra "BanaHcupoBumk Harpysku"

IANGIE] A > Nawens MonuTopurra > local-lb /' KoHdurypauus A TepeilT K MHTEPaKTUBHOMY MOHMTOPUHTY | 3a 6 YacoB v

CepBepHble 30Hbl Vv

3anpocsl

1,0

12AM 12AM

HTTP-oTBeTbI 1XX/2XX/3XX HTTP-oTBeTbI 4XX/5XX

1.0 1,0

DKpaH IPeIoCTaABJISIET JIOCTYI K JeTaJU3UPOBAHHBIM I'PpadUKaM CO CTATUCTUKON 10 OT/IeJIbHOMY OaJiaH-
CHUDOBIIUKY.

DyiemeHThI HHTEpdEiica:
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CepBepHEE 30HH
30HH alCTPHUMOB
Cuucok Bce

Cmucoxk 3a 6 gacos

PackpsiBatomuiicss BUjzKeT ¢ rpaduKaMu CEPBEPHBIX 30H
PackpeiBatonuiicst BupKeT ¢ rpadukaMu 30H aliCTPUMOB
PackpreiBatomuiicst cimcok 1 BEIOOpa BCEX WJIN OTJIEIbHBIX CEPBEPOB IIPU
[IOKa3€ CTATUCTUKU

PackpeiBatonuiicst cimcok s BbIOOpPa BPEMEHHOIO II€PUOJia IPHU IIOKa3e
craructukn (30 muHyT, 3 Uaca, 6 9acoB)

Bupxet "CepsepHble 30HbI"

31ech coOpaHa CTATUCTHUKA IO CEPBEPHBIM 30HAM PA3JIeJIsIeMO TaMSITH.

DyiemeHTHI HHTEpdEiica:

3anpock
HTTP-oTBeTH

OTmpaBlieHHbE IaHHLE
[lonmyyeHnHnbe naHHE

Ycnemsse
SSL-pykronoxaTus
Heynmaunte
SSL-pykonoxaTus
CepBepHEE 30HH

30HH HyTen
(Location)

I'pacduk dmciia 3a1rpoCcoB ¢ pas3ieieHrneM [0 OTIEIbHBIM CepBEPaM
I'pacduku umcsia HTTP-orBeToB C omnpenie/leHHBIMU KOJAMU COCTOSIHUS C
paszesieHueM 110 rpynnam Kojos (1xx, 2xx, 3xx u 4xx, 5xx)

I'paduk obbema OTIIPABIIEHHBIX JAHHBIX C PA3JIETEHUEM IO OTIEIHHBIM Cep-
BepaM

I'pacduk obbeMa MOJIyUYEHHBIX JAHHBIX C PA3JIEJIEHUEM 110 OTJIEJbHBIM Cep-
BepaM

I'paduk umcna ycnemabix SSL-pyKonoxaruii ¢ pa3ejeHreM Mo OTAETbHBIM
cepBepam

I'paduk umciaa mHeymaanbix SSL-pykomokaTuii ¢ pa3jieIeHueM [0 OTIEb-
HBIM CepBepaM

Tabsuna cepBepHBIX 30H CO CTATUCTUKON 3aIPOCOB, OTBETOB M JIAHHBIX C
pa3/e/IeHueM II0 OT/EJIbHBIM 30HAM

Tabauma 3o0m location co craTucTUKO# 3aIIpPOCOB, OTBETOB U JTAHHBIX C Pa3-
JIeJIEHUEM II0 OT/eJIbHBIM location

Bupgxet "3oHbl anctpumos”

31ech cobpaHa CTATUCTUKA 10 30HAM PA3eJIsieMOil MaMsTH JJIsI AIICTPUMOB.

DaemenTbl nHTEPdEiica:

3ampocs
HTTP-oTBeTH

OTHpaBJIeHHBIe HOaHHbIe

[lony4erHble IaHHEHE

I'pacduk dgmcira 3apocoB ¢ pas3ieseHneM M0 OTIEIbHBIM CepBEPAM
I'paduku wucia HTTP-orBeToB ¢ ompeneseHHbIME KOJAMHU COCTOSTHHUS C
pasjesneHreM 1o rpynnaM Koaos (1xx, 2xx, 3xx u 4xx, Hxx)

I'pacduk 06beMa OTIPABIIEHHBIX JIAHHBIX C PA3JIEIEHUEM 110 OTIEIBHBIM Cep-
BepaMm

I'paduk obbeMa MOTYyUIEeHHBIX JTaHHBIX C PA3Ie/IEHUEM 0 OTACILHBIM Cep-
BepaM

6.5. WNnrepdpeiic Beb-koHconn Angie ADC
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Knonka "lMepentn kK n"HTEpaKTUBHOMY MOHUTOPUHTY"

Haxkarue knonku oTkpbiBaeT xkorncoas Console Light mjist 3T0r0 6aIaHCHPOBIIIKA.

Knonka "Kondurypauyusa"

Hazxkarne xkaonku OTKpPbIBaET I/IHTepaKTI/IBHbeI peaaKToOp KOH(I)I/IpraL[I/II/I 6aJIaHCHpOBHLHKa, e MOXKHO
BUIETH BCE HaCTpOﬁKH B CBOJHOM TE€KCTOBOM BHJIEC U IIpU HeO6XO,HI/IIVIOCTI/I U3MEHHUTDH UX BPYYIHYIO.

6.5.4 DkpaH "KoHdurypauma"

|[ANGIE] MaHenb MOHUTOPUHra  BanaHCUpOBLUMKM Harpysku  MMonbiosatenu O KoHcOMM Hactpoitku v & AA

A > NaHenb MoHuTopuHra > local-lb > Kouurypauus

Victopus C6pocuTs | | OTKatuTh K nocneaweit pacouer sepcun | [SSTEHIS

error_log /var/log/angie-lb/error.log notice;

pid

Ha sToMm sxpane MOKHO pocMOTpeTh (aityl KoHdurypanun 6aJ1aHCHPOBIUKA HATPY3KH U OTPEIAKTHU-
poBaTh ero. Takke JIOCTYIIHA UCTOPUsT U3MeHeHns (ailjia KOH(PUTY DAL,

DaemenTsl nHTEPdEiica:

UcTopusa CchlIKa Ha CIMCOK COXPAHEHHBIX (DAMlJIoB KOHMUryparun OalaHCHPOBIIU-
Ka Harpy3ku. [lo3BoJisier BHIOPATH COXPAHEHHYIO BEPCUIO KOHMUTYPAIUA U
IIPUMEHUTH €e.

CbpocuTs Kiromka cObpoca n3MeHeHuit B KOH(MDUTYPAITUN TIPU PEIAKTUPOBAHNM.
CoxpasuTs Kuomnka coxpanenunst n3MeHeHUN B KOHMUTYPAIIUN IPU PEIAKTUPOBAHUM.
OTKaTuTh K Kmonka Bo3Bpara K mocseaneit pabodeil Bepcun KOHMUTYpaIun.
mocnenHe#t paboueit

Bepcuu

6.5.5 Bknagka "BanaHcupoBwmnkn Harpy3skn"

EE Masens warpyskn 0 womconn ¢ A

A > BanaHcHpOBUMKK Harpy3KK

BanaHCUpOBLLMKU Harpy3Ku

Vv

local-Ib
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Tabnuna Ha 3TOW BKJIAJKE COJEPXKUT CIHCOK OaJaHCHPOBIIMKOB HAIPY3KH, 3aPErHCTPUPOBAHHBIX B

Angie ADC.

DnemenTbl nHTEPdEiica:

Umsa

(Tpoeroune)

WM, namnnoe B cucreMe 6aIaHCUPOBIIUKY; IETIOK ITOH CCHIIIKH OTKPBIBAET
9KPpaH U3MEHEHHsI CBOMCTB OAJIAHCUPOBIITAKA,
KonTekcTHOE MEHIO ¢ KOMaH/IOM:
e [lepeiiTH K MOHUTOPWHILY OTKDBIBAET SKPAH MOHUTOPHWHIa OajaHCHU-
POBIITHKA

6.5.6 Bknagka "Monb3osatenn"

A > Nonssosarenu

Monbsosareny

Norux

admin

Wms Gamunua Cratyc KommeHTapumit

+/ aKTUBHbIR

Tabsuna Ha 3TON BKJAJIKE COJEPIKUT CIIMCOK MOJib3oBareseil, 3aperucrpupoBanibix B Angie ADC, u
MTO3BOJISIET YIPABIATH KaK UX COCTABOM, TAK U CBOMCTBAMHU OTIEJIBHBIX MMOJIH30BATEJIEH.

DjiemeHTHI HHTEpDEiica:

+ IobaBuTsn
IIOJIb30BaTENS
Jlorun

Vvs

Qamunusa
Cratyc
KomMeHnTapui
... (Tpoeroumne)

Hazxarue 3Toit KHOIIKI OTKPBIBAET dKPaH ,HO6aB.HeHI/I$I HOBOT'O IIOJIb30BATEJIA

VYderHas 3annch MOIB30BATENS B CUCTEME; ITETIOK 9TOH CCHIIKNA OTKPBHIBAET
9KpaH U3MEHEHUS JAHHDIX MOJIH30BATE ST
CobCcTBEHHOE MMSI TIOJIH30BATEIST
DamMunst MOJIb30BaATE IS
Craryc nosnb3oBaresis B cucreMe (aKTUBHEHYR, HeaKTUBHHHY, yAAeH)
IIpumeuanne
KonTexkcTHOE MEHIO ¢ ABYMS KOMAHIAMU:
e VI3MEHWTH OTKPBIBAECT SKPAH M3MEHEHUs JAHHBIX ITOJIb30BATES
e YmanmuTh yJAJISeT 3alUCh O MOJIb30BaTeIIe
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6.5.7 dkpan "JobasneHue nonb3osatens"

Jo6aeneHune HoBoro nonb3osatens
3anonHuTe BCe 06sI3aTesNbHbIE NoNst
Norun * Naponb *

Nma * ®amunma *

KommeHTapuit

C6pocuTb

9KpaH opeaocTraB/IdeT BO3MOXKHOCTD ,ZLO63,BI/ITI> 3aIliCh O IIOJIb30BaTeJIe B CUCTEME.

DjemeHTHI HHTEpdEiica:

Jlorun Jlorun mosb30BaTENS B CHCTEME

Mapons ITaposb nosb3oBaressa B cucreMe (IIpoBepbTe BBOIUMOE 3Ha4YeHue!)
Vmsa CobCcTBEHHOE UMSI TI0JIb30BATEISI

Samunus DaMUIs MOJb30BATES

KoMMenTapuit IIpumeuanne

Cbpocuts Kromka cOpoca JaHHBIX

Io6aBuTh Kiomka mobaBieHnst moab30BaTE ST

6.5.8 dkpaH "M3meHeHue aaHHbIX nonb3oBatens"

SKpaH IpeaocTaB/IdeT BOSMOXKHOCTb USMEHUTDL CYIIECTBYIOIIYIO 3allCh O IIOJIb30BaTeEJI€ B CHCTEME.

DjiemeHTbl nHTEpdEiica aHAJOIUYHbI TEM, YTO IIPeJCTaB/ieHbl Ha 3KpaHe "JlobaBjieHne HOBOIO II0JIb30-
Barens", 3a uckaodenneM KHONKYA " CoxpaHuTh", H3MEHSIONEH JaHHbIE II0JIb30BaTes.

6.5.9 OkpaH "InobanbHas banaHcuposka"
E:EE MaHenb MOHUTOPUHra BanaHcMpoBLUMKM Harpy3ku Monbsosatenu O KoHconm Hactpoitkn v [ 9 A

A > GSLB > Kowpurypauus

reload 10s

root /etc/angie-adc-gs

nple.org {
gslb

xanple. con {

mple. com {

Ha srom skpane MoxkHO TTpocMoTpeTh (aitibl kouduryparun GSLB u orperakTupoBarh ux.
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DyemenTbl nHTEPDEIica:

PackpriBaromuiics ITozBosster BBIOpaTh daitn koudburypamuun GSLB 11a npocmorpa u pemax-
CIIMCOK  (aityToB KOH- THPOBAHUS

duryparmmn

CbpocuTs Knonka copoca n3amenenuit

CoxpaHuTh Knomnka coxpaHeHusI n3MeHEHU B KOHMUTYpaIlun

6.5.10 Bknaagka "O konconn"

XEE Mamens warpyaku 0 KoHconu HacTpoiikn v & AA

A > Oxoncomn
O KoHconn

“ Konconb Angie ADC
MCTOPMH U3sMeHeHun Kotrponnep pocTaskw

npHnOXEHMii
1.2.0 (2025-03-25) o7 000 «Bes-Cepsep»
®

DyHKUMM

YeTaosnenHan sepcusi 1.2.0

pesep KoHOUrypaLn Harpyski:

© [OCTYNeH CRUCOK PesepBHbIX KOMWii;

© MOXHO NPUMEHUTS N0BYIO PaHee CO3AaHHYHO KOHGUTYPALMIO;
 MOXHO MOMETTb KOHPUIypaLIio Kak HepaGouyio;

 MOXHO OTKATUTLCA K NIOCeAHel! Pasouei BEpCHM KOHOUTYpaLMH.

« [lo6aeneHa CTpaHmLLa ypaeneHms KoHdUrypauneit Moayna GSLB (MnoGanbhas GanaHcupoeka).

« [106aBneHa BOIMOXHOCTb MEHATb NIOTMH M Naporib

yaanuts
« [loGaeneHa HacTpoitka AN U3MeHeHns host u port ana /metrics.

« [lo6aBneHa BOIMOXHOCTb MPOCMOTPA BEACHHOTO Napons.

Ha sroit Branke mpejcraBieHbl cBeferns o6 ucnosbdyemoii Bepcun Angie ADC, a Takske KpaTKuii
repeveHb n3MeHennit u PyHKIMiA, 100aBJIeHHBIX B KaK/I0i BEpCUM.

6.6 MoHuTtopudr n cratuctuka B Console Light

Console Light — 3T0 KOHCOJIb JIJIsi MOHUTOPUHIA AKTHUBHOCTH B PEAJHHOM BDPEMEHH, OTOOParKaromasi
KJIIOYEBBIE TOKA3ATE/M HAIPY3KU U IPOU3BOIUTEIHLHOCTY cepBepa. KOoHCOIb OCHOBAHA Ha BO3MOXKHOCTSIX
API-unrepdeiica Angie ADC; nanHble MOHUTOPUHTa AKTUBHOCTH M€HEPUPYIOTCS B PEALHOM BPEMEHH.

IIpumep pasBepuyTOil 1 HACTpOEHHON KOHCOMM: https://console.angie.software,

IIpu ucnonwzosanuu B cocrase npoaykra Angie ADC xoncosin Console Light ycranasimBaercst u HacTpa-
UBAETCS aBTOMATUIECKU.

6.6.1 lMepexon B Console Light

1. Orkpoiite komcoas Angie ADC.

2. Ha Bkiajxke [laHens MOHUTOpPUHTA INEJKHUTE BUIKET OATAHCHPOBINUKA HAMPY3KU.
OTKpoeTCst 9KpaH €O CTATHCTUKOM JIjIsT 3TOT0 GATAHCHPOBIITIKA.

3. B BepxHeil yacTH 9KpaHa HAXKMUTE KHOIKY [lepefiTh K MHTEpakKTUBHOMY MOHUTOPUHTY.

Orkpoercst obsierdyennas Koucosb Console Light ¢ JaHHBIME MOHUTOPUHIG AKTHBHOCTH B PEAJIBHOM
BPEMEHHU [IJIsl 9TOTO HATAHCUPOBIIUKA.
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6.6.2 NHTepdeiic

Console Light npemcrasisier coboit equnbiil SKpan ¢ HAOOPOM BKJIAJIOK, KaXKasi U3 KOTOPBIX COJIEPIKUT
PSLJT, BUJIZKETOB C JAHHBIMY MOHUTOPWHTA.

© ITonckaska

B pasnenax Huke ommcaHus 3JieMeHTOB nHTEpdeiica TaHbl B IOPSIKE CJIEBA HAIIPABO.

Bknapgka "Angie"

m HTTP-30HbI HTTP-ancTpumbl TCP/UDP-30HbI TCP/UDP-ancTpumbl Kowm  Obuyvie 30HbI DNS-pe3onsepbl
161 KoHdurypaumsa CoeguHeHus MpyHsTO: 1223
Aapec: 10.21.20.17
Nocneamsn 118044, Tekywme MpuHaTo/cek. AKTMBHbIE MpocTaunsarowme C6poLleHHble

nepesarpyska: 3 11 1 2 0
HTTP-30HbI HTTP-ancTpumbl TCP/UDP-30HbI TCP/UDP-anctpumbl Kawwimn DNS-pe3sonsepsb!
Bcero Mpo6nem Bcero  Mpo6nem Coea. Beero: 0 Bcero  Mpo6nem Bcero Mpeaynpexa. Bcero  MMpo6nem
Coel. Tekywmx: 0
65 / 17 A T 2/ 1M/ 1/
Coep./cek.: 0
Tpaduk CepBepbl Tpaduk CepBepbl CocTosiHune Tpadpuk
Bxoasime: 0 Bcero: 2 / AKTUBHbIe: 2 Bxogswme: 0 Bcero: 4 / AKTBHbIE: 4 Fopsuwii: 11 3anp./cek.: 0
Ucxogsawme: 0 Mpo6nem: 0 Wcxogsawme: 0 Mpo6nem: 0 # XonogHsiliA: 0 OtB./cek.: 0

DTO OCHOBHAsl BKJAJKa, I/€ B CBOIHOM BHUIE OTOOPAXKAIOTCS OCHOBHBIE IIOKA3ATEJM MOHHUTOPHHIA
Angie ADC, cBezileHHBbIE Ha OCHOBE JAHHBIX U3 HECKOJIBKUX pa3nesioB API.

6.6.3 Bugxet "<sepcus>"

3necsy BoiBogmTCcs HOMep Bepcuu Console Light co cchlLakoil HA COOTBETCTBYONIYIO JIOKYMEHTAIUIO, &
Tak:Ke aJIpec cepBepa U BpeMsl MOCIeIHeNH mepe3arpy3Ku KOH(MUTY PAIIAH.

Ccpuika KoHUrypamus OTKPBIBAET CHHUCOK (hailyioB KOHMDUTYPAIH, 3arPyKEHHBIX Ha CepBepe. 3arTeM
KaXK/Ibli afiil MOXKHO IIPOCMOTPETH B KOMIIAKTHOM BHUJIE C IIOJICBETKOI CHHTAKCHCA.

6.6.4 Buaxet "Coegunenns"

31ech mpejcTaBieHa OCHOBHASI CTATHCTUKA CEPBEPHBIX COEIUMHEHUil, (hopMUpyeMasi Ha OCHOBE Pa3JIesia
API /status/connections/:

Terymue Teky1ee KOMMIECTBO COETMHEHMIT
MlpuaaTO/CeXK. Yucsio IpUHUMAEMbIX 38 CEKYHJLy COeMHEHU
AxTuBHHE Yucno akTUBHBIX COEIUHEHNN
[IpocTanBanmue Yucso coeuHeH B COCTOSHAN OXKHJTAHHS
C6powmeHHEE KosmaecTBo cOpoIeHHbIX COeTUHEHMTIT

Tax>ke mocTymHO:

[lpuHATO OO6I1ee YNCIIO COeIMHEHNI, IPUHSITHIX C MIOCJIEIHEN TIepe3arpy3Ku cepBepa
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6.6.5 Bugxxet "HTTP-30HbI"

3Jiech IpejcTaBIeHa CTATUCTUKA 30H Pa3/esIsieMoil maMsTH KOHTeKcTa http, dopMupyemast Ha ocHOBe
pasnena APl /status/http/server_zones/:

Bcero O06I1iee KOJIUIECTBO 30H
[lpo6mem KommaecTBo 300 ¢ KakuMu-1u60 pobsremaMn
Tpadux O61uit 06beM BXOIAIIErN0 W UCXOISIINEro TpaduKa,

6.6.6 Bugxer "HTTP-anctpumb"

3/tech TpeJICTaBIeHA CTATHCTHAKA AICTPIMOB KOHTEKCTa http, dopmupyemass Ha ocHOBe paszena API
/status/http/upstreams/:

Bcero O06111e€ KOJIMIECTBO aIICTPUMOB
[lpobmeM KosmaecTBo amncTpuMoB ¢ KAaKUMU-JIHOO TTPOOIEMaMM
CepBeps Craructuka cepBepoB ¢ Pa3eIeHIEM 0 COCTOSHITIO

6.6.7 Bupyxxet "TCP/UDP-30HbI"

31ech TpeCcTaB/ieHa CTATUCTUKA 30H Pa3esiseMOoil MaMsITH KOHTEKCTa stream, ¢popMupyeMasi Ha OCHOBE
pasnesna API /status/stream/server_zones/:

Coer. BCero OO6i1iee KOJIMIECTBO KJIMEHTCKUX COEIUHEHMIT
Coen. Terymux Tekytee KOIMYIECTBO KJIMEHTCKUX COEIUHEHU
Coern./cex. KommaecTtBo 06pabaThiBaeMbIX B CEKYH/LY COEIMHEHMH

6.6.8 Bupyxxetr "TCP/UDP-anctpumsb!"

3/tech TpeJICcTaBIeHA CTATHCTHKA AICTPUMOB KOHTEKCTa Stream, ¢popMupyemasi Ha ocHOBe paszaena API
/status/stream/upstreams/:

Bcero OO6I1iee KOJIMIECTBO aIICTPUMOB
[lpobmeM KosmaecTBo amncTpuMoB ¢ KAaKUMU-JIHOO TTPOOIEMAMK
CepBeps Craructuka cepBepoB ¢ Pa3IeIeHIEM [0 COCTOSTHITIO
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Bknagka "HTTP-30Hb1"

6.6.9 Pasgen "CepsepHble 30HbI"

m HTTP-30HbI HTTP-ancTpumsl TCP/UDP-30HbI TCP/UDP-ancTpumb! Kawm  O6Lyme 30HbI DN:

CepBepHble 30Hb!

3oHa 3anpocs! OTBeThI Tpaduk SSL

MosTopHbIX Vicrexno spems HeyaauHbix

Tekyume Bcero  3amp/cek. IxX 2xx  3xX  4xx Sxx  Bcero Omp./cek.  Monyu/cek.  OmpasneHo  MonyueHo  PykonoxaTuii - o
Vcrob308aHIiA oxMAaHNA pyKonoxatuii

== Russia 0 0 0 NaN 0 0 0 0 0 0 0 0
= India [ 0 0 NaN 0 0 0 0 0 0 0 0
A China [ 0 0 NaN 0 0 0 0 0 0 0 0
5= South Africa 0 0 0 NaN 0 0 0 0 0 0 0 0
== Argentina 0 0 0 NaN 0 0 0 0 0 0 0 0
il = Egypt 0 0 0 NaN 0 0 0 0 0 0 0 0
= Ethiopia 0 0 0 NaN 0 0 0 [ 0 0 0 0
=Iran 0 0 0 NaN 0 0 0 0 0 [ [} 0
& Saudi Arabia [ 0 0 NaN 0 0 0 0 0 0 0 0

= UAE 0 0 0 NaN 0 0 0 0 0 0 0 0

311ech B CBOIHOM BHJI€ OTOOPAYKAETCS CTATUCTUKA MOHUTOPWHTA 30H PA3/IE/ISIEMO TAMSTH JjI KOHTEKCTa,
server B http, dopmupyemasi Ha ocuoBe paszjena APl /status/http/server_zones/. g kaxjoit
30HBI [TPEJICTABJICHBI CJIEJIYIONINE JJAHHbIE:

3oHa ms 30HBI
© ITonckaszka

[MlenkHUTE CTPEIKY PSIIOM C IIYHKTOM 30Ha, YTOOBI OTCOPTUPOBATH 30HDI
110 as1aBUTy UIN MOPSANKY B KOHMUIYPAIIAU.

3ampoch O0111ee KOTMYIECTBO 3aIIPOCOB, & TAKXKe TUCJIO 3AlIPOCOB B CEKYHJLY

OTBeTH KommaecTBo 0TBeTOB ¢ pa3dbueHneM 110 KOJaM CTaTyca, a TaKyKe UX oDIiee
KOJIMIECTBO

Tpadux CKOPOCTh MCXOMSAIIErO U BXOSIMIETO TpaduKa, & TaAKKe 001me 00beMbl nc-
XOJISAIIEro U BXOJAIIETO Tpaduka

SSL CyMMapHBIE TIOKA3aTeIN KOJMIECTBA: YCIEIHbIX SSL-pyKomoxKaTuit; mo-

BTOPHBIX HCIIOJIb30BaHmil SSL-ceccuit; SSL-pyKomoXKaTuii ¢ MCTEKIIUM Taji-
MayTOM; HEYCIeIHbIX SSL-pyKomoxkaTuit

6.6.10 Pazgen "3oHbl nyTeit (Location)"

3oHbI nyTen (Location)

3oHa 3anpocb! OTBeTbl Tpaduk

Beero 3anp./cex. 3¢ 2x¢ 3xx axx 5xx Bcero omnp./cex. Monyu./cex. OrnpasneHo Monyueto

Brasilia &1 0 0 NaN 0 0 0 0
Diadema &1 0 0 NaN 0 0 0 0
Porto Alegre &1 0 0 NaN 0 0 0 0

Salvador =1 0 0 NaN 0 0 0 0

311ech B CBOIHOM BH/JI€ OTOOPaYKAETCS CTATUCTUKA MOHUTOPWHTA 30H PA3/IE/IsIEMO TAMSITH JjIs KOHTEKCTa,
location B http, popmupyemast Ha ocroBe pasiaena AP /status/http/location_zones/. s kaxioi
30HBI MTPEJICTABJICHBI CJIEJIYIONINE JAHHbIE:
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30Ha Wmst 30HBI
© ITonckaszka

[MlenkHUTE CTPEIKY PSIIOM C IIYHKTOM 30Ha, YTOOBI OTCOPTUPOBATH 30HbI
10 aJI(PaBUTY WJIU MOPSIIKY B KOH(MUTYpAITUN.

3anpock O0111ee KOJTMIECTBO 3aIIPOCOB, & TAKXKe YUCJIO 3AIIPOCOB B CEKYHJLY

OTBeTH KommgaecTBo 0TBETOB ¢ pa3bueHmeM IO KOJIaM CTaTyca, a TaKKe UxX obIee
KOJTUIECTBO

Tpadux CKOpOCTh MCXOMSIIErO M BXOJISIIETO TpaduKa, & TaKXKe 00Ime 00beMbl uc-

XOJAIIEr0 W BXOJSINETo TpaduKa

6.6.11 Paspen "3oHbl orpannyenns coegurennii (Limit Conn)"

30HbI OrpaHuyeHns coegmHeHun (Limit Conn)

3oHa NepepaHo OTKNOHEHO C6polueHo MponyweHo

|~/ limit-conn-http 0 0 0 0

31ech IpUBEJEHA CTATUCTHKA 30H 1imit_conn B KoHTekcTe http, hopmupyemast Ha ocHoBe pasnena API
/status/http/limit_conns/. st KaxK0i 30HBI IPEICTABIEHBI CJIEIYIOIINE JTAHHbBIE:

3oHa ma 30HBI
Q ITomckaszka

IIlesikHUTE 3HAYOK PSIIOM C IYHKTOM 30HA, YTOOBI OTKPBLITH WJIU 3a-
KPBITh TpadUK CO CJIEAYIONUMI TOKA3ATEISIMHE.

[lepenano OO6I11ee KOIMYIECTBO MPOKCUPOBAHHBIX COEIUHEHMH

OTKIOHEHO Ob111ee KOTMIECTBO COPOIIEHHBIX COETUHEHU

C6bpomeno Ob11ee KOJIUIECTBO COEIMHEHM, COPOIIEHHBIX N3-3a [IEPEIOTHEHUST XPAHU-
JIMITA 30HbI

[lponrymeno OO6I1ee KOJMIECTBO COEIUHEHMI, IEPEIAHHBIX C HYJIEBBIM HJIH IIPEBOCXOIsI-

muM 255 6aifiT KIIIoIoM

6.6.12 Pa3zgen "3oHbl orpaHnyerus 3anpocos (Limit Req)"

30HbI OrpaHnyeHns 3anpocos (Limit Req)

3oHa MepeaaHo 3apepxaHo OTKNOHEHO C6poLueHo Mponywexo

|~/ limit-req-http 0 0 0 0 0

31ech IpUBEJIEHA CTATUCTUKA 30H 1imit_reqs B KoHTekcTe http, (hopmupyemasi Ha ocHoBe pasnena API
/status/http/limit_reqs/. dust KaxK/101f 30HBI IPEICTABIIECHBI CICIYIONINE JTaHHbIE:
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30Ha Wmst 30HBI
© ITonckaszka

[MlenkuuTE 3HAYOK PAJOM C IMIYHKTOM 30HA, 9TOOBI OTKPBLITH WA 3a-
KPBITh TPadUK CO CJIEIYIONNMI TOKA3ATEISIMU.

[lepenano 001116 KOTMYIECTBO MPOKCUPOBAHHBIX COEIMHEHUIT

3azepxaHo Ob111ee KOTTMIECTBO 3a/IEPXKAHHBIX COETMHEHUT

OTKIOHEHO OO6i1iee KOIMIECTBO COPOIIEHHBIX COEIUHEHMT

Cbpomeno OO0I11ee KOJMIECTBO COETUHEHNH, COPOINIEHHBIX N3-3a MMEPEIOJTHEHNST XPAHU-
JIUIIA 30HBI

[lponymeno Ob11ee KOJIUIECTBO COEIMHEHUI, TePEeTAHHBIX C HYJIEBBIM WJIU IIPEBOCXO/Is-

muM 255 6aiT KIII0YOM

Bknagka "HTTP-anctpumb"

m HTTP-30HbI HTTP-ancTpumbl TCP/UDP-30Hb! TCP/UDP-ancTpumel Kawm  Obuwme 30HbI DNS-pesonsepb!

H P-aI'ICTpI/IMbI MokasaTh CVICOK ancTpumos ToNbKo Npo6aemMHble

black Noxazars ace )
Cepsep 3anpocb! OTBeTbI CoepeHeHus Tpadpumk MpoBepku cepeepa
va Mpoctoi  Bec Beero 3anpJcex. . axx S« A, Orp.  Omp/cex. Monyu/cek. Ompasnero MonyseHo Oumbox HegoctynHo

127.0.0.1:4000
127.0.0.1:4000

0 mc. 1 0 0 0 10 0 [ 0 [ 0 0

10.19.127.2:80
10.19.127.2

Ha sroit BKIa/1KE B CBOIHOM BHIE OTOOPAYKAETCS CTATHCTUKA MOHUTOPHUHTA, ATICTPUMOB KOHTEKCTa http,
dopmupyemast Ha ocHoBe pasnena APl /status/http/upstreams/.

o Knonka [lokasaTb CIHCOK aICTPUMOB IEPEK/IIOYaeT KPATKUI CIIMCOK aIlCTPUMOB C yKa3aHUEM
quc/ia TPOOJIEMHBIX allCTPUMOB U TTHUPOB.

L] HepeKJHoanem) Tompko HpO6JIeMHBIe IIepeKJ/IIoIacT PEeKUM BbIBOJa CTATUCTUKHU IIO HpO6J’Iel\/IHI)Il\/I
aIlICTpuMaM.

e KHonka pelaKkTHPOBaHUs IIEPEKJIIOYaeT HHTEPGENC pefakKTUPOBAHUA ANCTPUMA.

e PackpbIBaromuiics CIIMCOK € IIPaBOii CTOPOHBI TAOJIUIIBI KayKJIOT0 allCTPUMa IT03BOJISIET OT(PHIBTPO-
BaTh CEPBEPBI B OLPEJEIeHHOM cocTognun (AxTusmse, [Ipobnemutie, Ha nposepke, HemocTymmne).

J1s KaXK/Ioro ancrpuMa, IOMUMO UMEHHU U 3arPY3KU 30HBI PA3IEIsIeMOl TAMSTH, IPEICTABIECHBI CIIEITY-
foIye JlaHHble:
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CepBep

3ampocs
OTBeTH
CoemuHeHUus
Tpaduk

[lpoBepru cepBepa

[IpoBepru
paboTocnocobHOCTH

Nwmena, BpeMst MPOCTOS W BECa CEPBEPOB aIllCTPUMAa,

© ITonckaszka

IMeskauTe crpesky psmom ¢ myHKTOM CepBep, YTOOBI OTCOPTHPOBATH
CepBEpBI TI0 UX COCTOSTHUIO WJIN TOPSIJIKY B KOH(MUTYPAITIH.

Ob111e€e KOTMIECTBO U CKOPOCTH 0OPabOTKHU 3AIIPOCOB

KommaecTBo 0TBETOB € pa3dbueHneM M0 KOJIaM CTaTyca

KommiecTBo akKTUBHBIX COEIMHEHWI W UX MAKCUMAJIBHBIN MIPEIeJI, €CJIi OH
3a/1aH

CKOPOCTh MCXOMSIIETO U BXOJISMIETO TpaduKa, & TAKXKE 00IIme 00beMbl nC-
XOJIAIIEr0 U BXOJSIIETO Tpaduka

KommaecTBo HeycenHbix 00pallennii K cepBepy U 9uCIo pa3, KOTJa cepBep
cunTalcs HeoCcTyHBIM (06bekT health B API)

Ob111ee KOJIMIECTBO IIPOBEPOK CEPBEPA, KOJUIECTBO HEYCIENTHBIX IPOBEPOK,
a TaK2Ke BPEMsl TIOCJEeIHEH TPOBEPKHU

6.6.13 PepakTupoBaHue ancTpumos

PH,I[OIVI C KaKJbIM aIICTPUMOM €CThb KHOIIKa PEJAaKTHUPOBAHUA; IIPU HaKaTHUN OHa BBIBOAUT €IIe ABE€ KHOII-

KH:

6.6. MonuTtopurr n cratuctuka 8 Console Light 90



12850

PykoBopcteo no akcnnyatauuu, sepcus 0.2.0

PemaxTuposaTs
BhHOpaHHLE

JobaBuUTL cepBep

PenakTupoBanme BEIOpaHHBIX CEPBEPOB B cocTaBe ancrpuma. 1lo3Bosisier oj1-
HOBPEMEHHO 33JaTh JJId BCEX CJeAyIolIue IIapaMeTpol: Bec, MakCUMaJIbLHBIA
upezies1 coeuuennti (Max_conns), MAKCUMAJIbHBIN TIpejies ¢60eB, IIePeBOIs-
muii cepsep B Hegocrynnble (Max_fails), BpeMeHHOE OKHO IOjCUeTa cOoeB
LI MaKCUMaJIbHOTO npenesa cboes (Fail_timeout), cocrosinue (aRTUBHEIR
— BKJIIOUEH, HeIO CTYNIHM — BHIKJIIOUEH UJIU Pa3TPyXaeMblil — [10JIydaeT TOJIb-
KO 3aIIPOCHhI CECCUil, IPUBA3aHHBbIX paHee depes3 sticky).

Takke 371€Ch MOXKHO YIAJATH BEIODAHHBIE CEPBEPHI.

PepakTpoBaHye cepsepa "backend"

Bbi6paHHble cepBepbl

77.88.44.55:80 5.255.255.77:80 77.88.55.88:80

Bec Max_conns Max_fails Fail_timeout

CocTosHne AKTVBHBbIA HepoctynHblii Pasrpyxaemblit

[cope | [onam |

Iobasienne cepepa B amcrpuM. llo3BosisieT 3a7aTh CJIEIyIONIHE Iapa-
METPBL: aJipec, 3allaCHOl cepBep WM HeT, Bec, MaKCHUMaJIbHBII Ipees
coeJInHEeHNT (Max_conns)7 MaKCUMaJbHBIN Tpeaen cO0eB, IEePEeBOISIIIIL
cepBep B HEJOCTYIIHBbIE (Max_fails)7 BpPEeMEHHOE OKHO TIOJICYeTa CcOOEB
(Fail_timeout), cocrosiHue (aKTUBHEHR — BKIIIOUEH, HELOCTYIIHEM — BBIKJIIO-

YEeH WM PasTpyXaeMbit — [MOJIy9YaeT TOJIBKO 3alPOChI CeCCHUi, IPUBI3AHHBIX
panee 4epe3 sticky).

[lo6asneHue cepsepa B "backend"

Appec cepeepa

[o6aBuTk Kak 3anacHoi

Bec Max_conns Max_fails Fail_timeout

CocTosiHne AKTUBHBI HegoctynHblil Pasrpyxaemblit

[Jlo6aBuTb ‘ | OTmeHa

Bknagka "TCP/UDP-30Hb1"

6.6.14 Pazpgen "TCP/UDP-30HbI"

TCP/UDP-30HBbI

3oHa CoeaunHeHuns

Tekywwmx Bcero

sing_chorus 3 403

Coep./cex. 2xx  4xx 5xx Bcero Otnp./cek. Monyy./cek. OTnpaBneHo MonyyeHo  Pykoroxarwii

Ceccunm Tpaduk SSL

HeyaauHbIx MOBTOPHBLIX
pyKOMoXaTuii  MCMonb30BaHWiA

0 372 0 28 400 0 0 4.41TB 6.51 MB 375 0 180

31ech B CBOJIHOM BHjEe OTODPAXKAETCsl CTATUCTUKA MOHUTOPHUHIA 30H pa3/e/isdeMOil MaMsiTh KOHTEKCTa
server B stream, popmupyemas Ha ocHOBe pazjena APl /status/stream/server_zones/. s kaxaoit
30HBI [TPEJICTABJICHBI CJIEJIYIONINE JTAHHbIE:
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3oxa Wwms 3oHbBI

CoepuneHns Tekyiree n obIIee KOJUIECTBO COCTUHEHNN, & TAKXKe UNCJIO COEJUHEHUN B
CEKYHITY

Ceccun KommaecTBo ceccuit ¢ pasbmenneM MO KoJaM CTaTyca, a TaKKe WX 0bIee
9UCIIO

Tpaduk CKOPOCTh MCXOJISINET0 U BXOJAIIEro TpaduKa, a TakxkKe o0Inue 00beMbl nc-
XOJIAIIET0 U BXOJSAIIETo Tpaduka

SSL CyMMapHBIE IIOKa3aTeJn KOJMIeCTBa: ycremHblx SSL-pykomoxkarwuii;

HeycrnenmHbx SSL-pyKkomnoxkaTuii; moOBTOPHBIX UCIOIb30Banuit SSL-ceccnit

6.6.15 Pa3zgen "3oHbl orpannyerus coegurernii (Limit Conn)"

30HbI OrpaHuyeHusa coegmHeruii (Limit Conn)

3oHa Nepepano OTKNOHEHO C6poLueHo MNponyueHo

[~/ limit-conn-stream 403 0 0 0

31ech IpUBEeHA CTATUCTUKA 30H limit_conn B KOHTEKCTe stream, (popMupyeMasi HA OCHOBE DPA3JIeJia
API /status/stream/limit_conns/. st KaxK/10il 30HBI IIPEICTABJIEHBI CAEAYOMNE TAHHbIE:

30Ha Wmst 30HBI
© ITonckaska

[MlenkuuTE 3HAYOK PAJOM C IIYHKTOM 30HA, 9TOOBI OTKPBLITH WA 3a-
KPBITh TPadUK CO CJIEIYIONNMI TOKA3ATEISIMU.

[lepenano Ob111ee KOTMIECTBO MPOKCUPOBAHHBIX COEIMHEHUIT

OTKIOHEHO OO6I1iee KOIUIECTBO COPOIIEHHBIX COEIUHEHMIT

C6pomeHo OO0I1ee KOJMYIECTBO COeIUHEHN, COPOINIEHHBIX U3-3a [MEPEIOJIHEHUS] XPAHU-
JINIIA 30HBI

[lponymeno Ob111ee KOJIUIECTBO COEIMHEHUI, TEPETAHHBIX C HYJIEBBIM UJIU IIPEBOCXO/IsI-

muM 255 6aiT KIIFOUOM

Bknagka "TCP/UDP-anctpums"

m HTTP-anctpumsl TCP/UDP-anctpumbl 0O6LLme 30HbI DNS-pe3onsepbl
TCP/UDP—aﬂCTpMMb| MokasaTk CNVICOK ancTpUMOB Tonbko npo6nemHble
upstream-arioso Nokasars sce €

Cepeep CoepnHeHns Tpaduk Npoeepku cepeepa

Vv Mpocroii  Bec Beero Coen/cex. AkTuBHEIX Orpanientbix Ommp./cex. Monys./cex. Ommpasnero Monyuero Oumbox Heaocrynvo

10.19.127.1:80 0 mc. 1 0 0 0 . 0 0 0 0 0 0

10.19.127.2:80 0 mc. 1 0 0 0 B 0 0 0 o 0 0

Ha »sroit Bkagke B CBOZHOM BHiie OTOOPAXKAETCsl CTATUCTUKA MOHUTODHUHTA AIlCTPUMOB KOHTEKCTa,
stream, (hopmupyemast Ha ocHoBe pazjena API /status/stream/upstreams/.

e Knomnka [lokasaTh CHOMCOK anCTPUMOB IIEPEKJIIOYAET 0TOOpaKeHne KPaTKOro CIUCKA allCTPUMOB C
yKa3aHUeM YHC/Ia TPOOJIEMHBIX allCTPUMOB U TTUPOB.

L] HepeK.HIO‘IaTGJ'H) Tonpko npo6neMHme BKJIIOYa€T WU OTKJ/IIOYaeT PEeKHUM BBIBOJaA CTATHUCTUKU IIO IIPO-
OJIeMHBIM aIlICTpuMaM.
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e Knomka PeAaKTHUPpOBaHUA OTKPbIBAECT BUJ/2KET PENLAaKTHUPOBAHULA AlICTPHUMA.

e PacKpbIBaroOmuiicsi CIIICOK C IPABOil CTOPOHBI TAOJIUIBI KAXK OO AlICTPUMA [TO3BOJISIET OT(MUIBTPO-
BaTh CEPBEPBI B OUPEJEIeHHOM cocTognun (AxTusHse, [Ipobnemutie, Ha nposepke, HemocTymmne).

s KaxK10ro arcTpuMa IPeACTaBIEHDbI CJIELYIONNe TAHHbIE:

CepBep mena, BpeMs IPOCTOSI M BECa CEPBEPOB AIICTPHUMA

© ITonckaszka

[MTenkuure cTpesiky psigoM ¢ myHKTOM CepBep, 9TOOBI OTCOPTHPOBATH
CepBepBI 110 UX COCTOSTHUIO WJIN MOPSIJIKY B KOH(MUTYPAITUH.

Coenunenus KosnaecTBO aKTUBHBIX COEMHEHUN U UX MaKCAMAJbHDLIN MIPEJEs, €CIU OH
3a/laH

Tpadux CKOpOCTh MCXOJIAIIErO M BXOJISIIETO TpadUKa, a TaAKXKe 0bIIrne 00beMbl UC-
XOJISIIErO W BXOJSINEro Tpaduka

[lpoBepku cepBepa KommaecTBo Heycernapix oOpaleHnit K cepBepy U 9UC/IO Pas3, KOrJaa CepBep

cuuTascd HeoCcTynHbIM (00bekT health B API)

6.6.16 PepakTupoBaHue ancTpumos

PH,Z[OM C KazKJIbIM aIlICTPUMOM €CTHb KHOIIKa PE€JaKTUPOBaHUA; IIPU HazKaTUX OHa BBIBOAUT €IIE JIBE KHOII-
KH:
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PemaxTuposaTs
BhHOpaHHLE

Zlobasums cepsep

PenakTupoBanme BEIOpaHHBIX CEPBEPOB B cocTaBe ancrpuma. 1lo3Bosisier oj1-
HOBPEMEHHO 33JaTh JJId BCEX CJeAyIolIue IIapaMeTpol: Bec, MakCUMaJIbLHBIA
upezies1 coeuuennti (Max_conns), MAKCUMAJIbHBIN TIpejies ¢60eB, IIePeBOIs-
muii cepsep B Hegocrynnble (Max_fails), BpeMeHHOE OKHO IOjCUeTa cOoeB
LI MaKCUMaJIbHOTO npenesa cboes (Fail_timeout), cocrosinue (aRTUBHEIR
— BKJIIOUEH, HeIO CTYNIHM — BHIKJIIOUEH UJIU Pa3TPyXaeMblil — [10JIydaeT TOJIb-
KO 3aIIPOCHhI CECCUil, IPUBA3aHHBbIX paHee depes3 sticky).

Takke 371€Ch MOXKHO YIAJATH BEIODAHHBIE CEPBEPHI.

PepakTpoBaHye cepsepa "backend"

Bbi6paHHble cepBepbl

77.88.44.55:80 5.255.255.77:80 77.88.55.88:80

Bec Max_conns Max_fails Fail_timeout

CocTosHne AKTVBHBbIA HepoctynHblii Pasrpyxaemblit

Iobasienne cepepa B amcrpuM. llo3BosisieT 3a7aTh CJIEIyIONIHE Iapa-
METPBL: aJipec, 3allaCHOl cepBep WM HeT, Bec, MaKCHUMaJIbHBII Ipees
coeJInHEeHNT (Max_conns)7 MaKCUMaJbHBIN Tpeaen cO0eB, IEePEeBOISIIIIL
cepBep B HEJOCTYIIHBbIE (Max_fails)7 BpPEeMEHHOE OKHO TIOJICYeTa CcOOEB
(Fail_timeout), cocrosiHue (aKTUBHEHR — BKIIIOUEH, HELOCTYIIHEM — BBIKJIIO-
4eH WIM pasTpyXaeMblil — IOIydaeT TOJIbKO 3aIIPOChl CECCHil, IPUBI3aHHbBIX
panee 4epe3 sticky).

‘ CoxpaHnTb ‘ | OTtmeHa ‘

[lo6asneHue cepsepa B "backend"

Appec cepeepa
[o6aBuTk Kak 3anacHoi
Bec Max_conns Max_fails Fail_timeout
CocTosiHne AKTUBHBI HegoctynHblil Pasrpyxaemblit
[Jlo6aBuTb ‘ | OTmeHa

Bknagka "Kawun"

m ® HTTP-30HbI @ HTTP-anctpumb! TCP/UDP-30HbI TCP/UDP-ancTpuMb! Kawm  O6Live 30HbI ® DNS-p P
Kawim
3oHa CocTosiHMe 3arpyska namatv  Makc. o6beM Mcnonb3oBaHo Mcnonb3oBaHO Aucka Tpaduk Koa¢ppuumeHT nonaganms

cache-argentina

4 cache-brazil

MpegocTasneo  3anucaqo Mumo

64.0 Mub 32.6 Mub 51% 118wk 388rub 38.8Tub 2%

(3 R - - 1076 37.6Tub  37.6Tub

2%

cache-china

NyTb CocTosHne Makc. o6em Wc WUc Ancka
Ivar gie/proxy_ il-hot 64.0 MuB 5.72 Mub Bw
Ivar/ ie/proxy_cac il-short 64.0 M1 11.7 Mub EE%
Ivar gie/proxy._ il-long 64.0 MuB 12.0 MuB [ 1907
fw 64.0 Mub 10.0 MuB EGw 250Mvb  180Tvb  18.0uB %

6.6. Monutopunr n cratuctuka 8 Console Light
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Ha sToit BKIajiKe B CBOIHOM BHUJE OTOOPAYKAETCs CTATUCTUKA MOHUTOPUHTA 30H proxy_cache KOHTEKCTa
http, bopmupyemas Ha octose pazjeia API /status/http/caches/. st KaxK 101 30HbBI TIPEJICTABIECHBI

cileaylomue JanHble:

30Ha

CocTosHEE

3arpyska naMaTn
Maxc. pasmep
Hcnonp3oBaHo
3arpyska mOucKa
Tpadux

KoaddumuenT
IoIafaHus

msa 30HBI
© ITonckaszka

IITeskaUTE 3HAYOK DPAIOM C IMYHKTOM 30HA, YTOOBI OTKPBHITH WU 3a-
KPBITh CIIMCKU WapZOB JIJIsi BCEX 30H, TJEe OHU €CTh.

Cocrosinue KalIa: XOJIOAHDI (MeTaJaHHble 3arpyKaroTcd B HAMATb) UK
ropsiuuii (MerajlaHHbIE 3arDy7KEeHbI)

Kosdbdumnuent ncmob30Banms maMaTH

MaxkcuMabHBIT 00beM TTaMsSITH

Vcnonb30BaHHbBIl 00bEM TTAMSITH

Kosddbumnuenr ucnonbzoBanns TuCKOBOH maMsiTu

Ilepemamnablit u3 Ka11a, 3aMMCAHHBIN B KA1 U BO3BPAIIEHHDBIN B 00X0 KIIIIA,
TpadukK

Koaddunuenr nonasanus B ko1 (OTHOIIEHNE [IEPEJAHHONO U3 KIIIA Tpa-
duxka x obimemy obbemy)

Ecim JJ1sl 30HBI BKJIFOYEH wapt?une, TO OHA ODO3HAYEHA KAK paCKprBaIOH.[HﬁCH CIIMCOK, B KOTOPOM IIepe-
YUCJICHBI OTOCJ/IbBHBIC ITap/Abl:

[lyTs
CocTosHUME

Makc. pasmep
Vcmonp3oBano
3arpyska mOucKa

IIyTs mapaa na gucke

Cocrognue mapja: XOJIOAHbIH (MeTaJaHHBIE 3aIrPYKAIOTC B IAMATD) UJIK
ropsiunii (MeTaJaHHbIE 3arPyYKEeHbI)

MaxkcumaabHBIIT 00bEM TTAMATH

Vcnonb30Bannbiil 00beM TAMSATH

Kosddumnuent ncrnonb3oBanns JUCKOBON MaMITH

Bknaagka "O6uine 30HbI"

ANGIE]

O6LLme 30HbI
3oHa Bcero cTpaHUL NaMATA
cache-argentina 2544
cache-brazil 2544
cache-china 2544
cache-egypt 2544
cache-ethiopia 2544
cache-india 2544

]} cache-iran 2544
cache-russia 2544
cache-saudi-arabia 2544

cache-south-africa 2544

HTTP-30HbI HTTP-ancTpumbl TCP/UDP-30HbI TCP/UDP-ancTpumb! Kawm  O6Lme 30HbI DNS-pesonsepsl

McnoneL30BaHo CTPaHML, NaMATH  3arpysKka namaTi

2 fw
2 fw
2 e
2 e
2 L3
2 s
2 s
2 s
2 fw
2 fiw

Ha sroit BKIaKe B CBOIHOM BHUJI€ 0TOOPArKaeTCsl CTATUCTUKA MOHUTOPHUHTA BCEX 30H Pa3/ie/isgeMoii ma-
MSITH JIJIT BCeX KOHTEKCTOB. [l KarK/10i1 30HBI IIPEJICTABICHBI CJICIYIONINE JIAHHbBIE:
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30Ha msa 30HBI

© ITonckaszka

[MTenkHuTE CTPETIKY PAAOM C IIYHKTOM 30HA, YTOOBI OTCOPTUPOBATH 30HBI
110 pa3Mepy WIK HOPSJIKY B KOH(DUTYDAIUN.

Bcero crTpanur O6111e€ KOTMIECTBO CTPAHUI HAMSITH

[IaMATH

Vcmonp30BaHoO KomuaecTBo ncnob3yeMbIX CTPAHUI] TAMATH
CTpaHuI, IaMATH

3arpyska IaMsaTH Koadbdunuent ncronp3oBanns maMsTh J1Jisl 30HBI

Bknagka "DNS-pe3zonsepb"

DNS-pe3onsepsbl

AMM SRV PTR  Ycnewnse Oumbox dopwara Cepeep He 3asepwin 3anpoc Ouwmbok nviern 3anpoc He noaaepxvisaeTcs 3anpoc oTkokeH Heu3gecTheix ownbok Vcrexo spews oxuaarns

[ 3oHa 3anpocbl OTBeTbI

resolver 72021 0 0 54017 0 0 18004 0 0 0 0

Ha sroit BkIagKe B CBOIHOM BHjie OTOOParKaeTCs CTATHCTUKA 3AIIPOCOB B 30HAX PA3MEJIsIEMO TaMATH
DNS, dopmupyemast na ocuose pazpesna APl /status/resolvers/. s KaxKJI0# 30HBI IIPEJICTABICHBI
CJIeJTYIONIHE JTaHHbBIE:

3oHa ms 30HBI

© TIoxckaska

ITlenkHuTE CTPETIKY PASOM C IIYHKTOM 30HA, YTOOBI OTCOPTUPOBATEH 30HbI
10 COCTOSIHUIO WJIM IMOPSIJIKY B KOH(MUIYpaIUu.

3amnpocs KosmuectBo 3anpocos tuna A u AAAA, SRV, PTR

OTBeTH KomngecTBo o0OTBeTOB € pasnmesleHMEM IO COOTBETCTBYIONIUM  KOJaM
(Ycmemmsie, Omubox dopmaTta, CepBep He 3aBepmun 3ampoc, Omubox
UMeHHM, 3aIpoC He NOINepXUBAETCS, 3alpOC OTKIIOHEH U IIPOYMX)

Bugxert "Hacrtpoinkn"

Hacrpoiiku

O6HOBAATL KaxAble 1 cex.
MoporoBoe 3HayeHWe oWwnbok Ansi 4xx 30 %
Bbluncnate 3a nocnegHve 300 cek.
Moporosoe 3HayeHwe olwn6ok DNS 3 %
SA3bIK  pycckuii 4

3akpbiTs

TlozBossteT HacTpoUTH OOIIME TTAPAMETDPBI KOHCOJIU:

e YacroTy OOHOBJICHHS JAHHBIX. JHAYEHUE [0 YMOTIAHUIO — 1 CeK.
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e IToporosoe coornomienne crarycoB 4xx. [lo mocTmkennu mopora B COOTBETCTBYIOIINX PA3/ieiax, Mo-
CBSIIIIEHHBIX OTBETaM CEPBEPA, MOSABJISIIOTCS " yKeyIThie" TIpeynpexK ieHrsi. SHAYEHMe 110 YMOJTIAHIIO

— 7%.

e Bpemennoe oKHO /1151 BBIYUCIEHUS COOTHOIEHNST YCIEITHBIX TOMAIaHIl B K. SHATEHNE 110 YMOJI-
gauno — 300 cex.

o Ilopor yuera omubok Jjs1 pe3osisepa. Ilo mocTrkeHNn yKa3aHHOIO IIOPOra Pe30JIBep CTaHeT "Kpac-
ueiM". 3nadenue 1o ymosrdanuio — 3%.

o H3pik maTepdeiica koncom. JJocTymnable BaApuaHThl: aHTIHCKUI n pycckuit. [lo ymMomdanuio s3b1k
KOHCOJIU BBIOMPAETCsl Ha OCHOBE JIOKAJIM, YCTAHOBJIEHHOI B Gpaysepe.

Manens ynpaBsieHNA KOHCOJ1bIO

Ha Bcex BKJIaJIKaX B CEpearuHe JIEBOIT 9acTn CTPAHUIIBI €CTH BBIJIBUTAIOMIAACA TaHeJ b C JIBYMsI KHOIIKaMU

u . BerHSIH IIpUOCTaHaB/JINBa€T U BHOBL 3allyCKaeT OOHOBJICHUE JaHHBIX U3 API, a HUZKHAA II03BOJIAET

OOHOBUTH JTaHHBIE BPYYHYIO, KOI/Ia OOHOBJIEHUE IIPUOCTAHOBJIEHO.
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FMABA [

Pabota yepes Angie ADC CLI

Yepes komangnyio crpoky Angie ADC CLI Bbl Moxere ynpaBiasTh pasubivu byukiuayu Angie ADC,
HAIIPUMED:

® 3a2pYdicamv cepmuduKramsL sl BKIIOYEHUST 6E30MIACHOTO COEINHEHST;
® HACTPAUBATND MAPULPYMUSAUUIO.

WNucrpykmmio no 3amnycky Angie ADC CLI MOXHO mOCMOTPETD 30€¢h.

7.1 3anyck Angie ADC CLI

IIpu 3amycke Angie ADC unrepdeiic CLI 6yaer nocrynen mo SSH-mporokosy Ha mopry 2022. Joctym K
KOH(bUrypanun ocymiectsisiercst depe3 narepdeiic Angie ADC CLI ¢ momormpio yruiuTsl vtysh.

(5 ) IIpumeuanue

Ecsim SSH-cepsep 3amymien, To B )KypHaJse 0TOOpa3nuTcs coodbiienre starting ssh server on port
<HOMEp IIopTa>.

Yrobsr 3amycturs Angie ADC CLI o SSH-ipoToKoJIy, BBIIOJHUTE CJIEIyIOIINe JTeHCTBUS:

1. Toakmountecs k SSH-cepsepy. Hanpumep, myis mopra 2022 BBIIOHUTE CIIEIYIOIIYI0 KOMAHITY:

[ssh user@localhost -p 2022 }

2. Ilocite mogKTIOUEHUS CEPBEP 3aIIPOCHUT MAPOJIb JJIs aBTOPU3AINU. BBenuTe mapob:

{user@localhost 's password: }
#

Eciu aBropusarus nporuia yementso, orkpoercs tepmutan Angie ADC CLI. Bam Gyier gocryraa
cupaBka 110 7.

3. YUrobwl niepetitu B HaCTPOitku SSH, BBIMOIHATE CJIE/YIONTYI0 KOMAH/TY:
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[vtysh ]

Komana mepek/iounT Bac B KOH(DUTYPAIMOHHBIA PEXKUM, IJle MOXKHO BHOCUTH U3MEHEHUS B Ha-
crpoiikun SSH.

© IIpumeuanue

WuTepdeiic MoKeT 3aBuCATH IIPU BBIXOJE II0 KOMAHAE €xXit, B TAKOM CJIydae HEOOXOINMO HaXKATh
CTRL+C, 4TOOBI BEPHYTHCS B paOOUMil PEIKUM.

7.1. 3anyck Angie ADC CLI 99
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FABA 8

TwvnoBble 3aa4n 1 NprMepbl

B srom paszmene cobpanbr npumeps HacTpoiiku Angie ADC moj, pasnbie 3a1a9u.
Hacmpotixka HTTPS
Hacmpotixa odnopykozo pescuma (one-armed mode)
Hacmpotirxa 1Pv6
Hacmpotixa ECMP

8.1 Hactpoiika HTTPS

Ber moxkere 3arpyxarh ceprudukarsl (crt) u 3akpbiTble Kiaoun (key) depes Angie ADC CLI mua
ayTeHTU(UKAINN U MUOPOBAHU JTAHHBIX.

Tlocse ycnermnoro jobaBierust, 3arpy3Ku U BKJIFOUEHWsT cepTUMUKATA HAPSLY C KJIIOYOM B (ailjie KOH-
duryparmmu Angie ADC /etc/angie/http.d/default.conf B 610Ke http m06ABUTCS PETUPEKT:

listen 8080;
listen [::1:8080;
server_name localhost;

return 301 https://$host:8443%request_uri;

Taxkeke nosiBUTCs pa3zes KoOH(Urypaimu cepsepa ¢ https.
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8.1.1 3arpyska ¢aiinos TLS-ceptucdukara

Yrobsl 3arpy3utsh daiibl qis TLS-ceprudukara, BRIIOTHATE CIIEAYIONNE TEACTBUS:
1. Hoakiounrech k Angie ADC CLI no uncmpyruyuu.

2. Boiigure B pexxum 3arpy3ku TLS-cepTudukaToB, MoodepeiHo BBeIs CAEAYIOINe KOMAH IbI:

cert-config
tls-upload

OTrobpasuTcst MpurjalieHue:

[(cert—config—tls—upload)# }

3. Barpysure daiis ceprudurara;

[management crt }

Byner BoiBemeHo coobienme:

insert the certificate line by line at the end of the input, add an empty linej
—or enter end

B nosiBuBIIieMcst mosie BBeuTe cojepkuMoe crt-daita.

IIpumep:

MIIDFDCCAfwCCQCq3AlavrbijjANBgkqhkiGOwOBAQsFADBMMQswCQYDVQQGEwWJV,,
—UzELMAkGA1UECAwCQOEXF jAUBgNVBAcCMDVNhbiBGcmFuY21zY28xGDAWBgNVBAMM,
—D2FwcC51eGFtcGx1LmNvbTAeFwOyMDAzM jMyMzIwNDNaFwOyMzAzMjMyMzIwNDNa,
—MEwxCzAJBgNVBAYTA1VTMQswCQYDVQQIDAJDQTEWMBQGA1UEBwwNU2FuIEZyYW5]
—aXNjbzEYMBYGA1UEAwwPYXBwLmV4YW1wbGUuY29tMIIBI jANBgkghkiGOwOBAQEF
—AAOCAQBAMIIBCgKCAQEA2BEXYGROFHh7e01Yqx+VDs3G3+THrLFT/7DPQDBY3kzC /
—hfZkX+wOmM6D5EOn+1iiVSaQiP2mZ4P770iGGEwrk62txD9pza8394/ZJ1yCGWgT
—+CcVPEYnLcBKsI4LrKIgmhYROR3sYdcGRAIrVPVe5ETBY5gU4DhaO6NPB+j+f+I+Z aXb/
—2TAzBa4z31jHC86jePy1LvIFkibcr6q+1DdyzIqqldD6/St8CkwpINhiBPaa,
—KYgVUwMtQPbok5pQfmS+t884wR3GSLESVLQ082brabDwzhHjis99IDhsmKtSyV9s icImzytpglyaM/
—sXHQAOImQInQmyh2zGuXXSCIdDkQIDAQABMAOGCSqGSIb3DQEB
—CwUAA4IBAQCK1VHNgY9TvKioWoKovYBvsQ2f+raN8BpucCrtoFmy5G3pb3Si0NwZ AvrxmJn/
—GylkrJLpiAP5yCA4b6ciX2tFkzPFhITVJESAx9ihAvYfpMARue j3oG7e
—wWLpBMbRyF1rXWoMYEAO11WBnxtPAvXKf8IVFa4RH8sWRIHOx3hEv5mCuTf2SE84C,
—b6scKvwloBANUX1WEVUalfz/kYfAkYktvriWbTq6SX1hutIaf8XF3IC+/luox3e8L OApAPTN1gBp99/
—gs+8001kaJd5NezNyIyxRuKI39CZLnBoNbi3vQXcSsD+XSiX0G pEgN3mr/
—1Fk89VLHCaNy2+0j26tyjbrW

4. 3arpysure KJrod:

{management key J

Byner BoiBesieno coobienne:

insert the certificate line by line at the end of the input, add an empty linej
—or enter end

B nosiBuBmemcst mosie BBeguTe comepkumoe key-caita.

TIpumep:
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—SMIAMF jeTML+F9mR{7D2YzoPkQ6£6KIVIpCI/aZng/vuilYZ/

—.4j51pdv/ZMDMFr jPfWMcLzqN4/

—fT7a+EatG6MPYk4nqHF7kAsrclEz6He/

—a690A+jUSTRMmVrN/

—FyXZLXkW90cqVOQmO4L3+HLr1SBNTVK96SZU0m7V5b0216gxKgI+rObndtNFMD/
—1gp81vRMqIHxfSyJ8Hz1K5b0IgiJqDhs+pJY6f/+HW6uBFr7sFKyqmYHBP4H/

—At10yKxEcOqWk1e0kB1cMH1tX4pzkCgYEA2gp8CT5XZ3LIdP7 c5HzCKVOsOXKXF6£2LsrX0VVZNbB7SH
—rXV6hqtyGDi88i1YzKapAzuywoE7Nql1BiwfXIDPy905GF5qX5qTxCsIcHr j6gmWOFUAhhKYPp4qwRLwl
—+piz6KM2CR9aJESGfHpZwm1+5trEr0aX1j141dqY9JvOk3vqUk6khym8TRMfm8cxnFVGS31wIZLijf91
—h07zuAZbFahpGXLUBRPRr jSqCMHCUOpJVMkHeKB5X jqt06nUQKBgCIPzTysbn8MoWAViHBxROutUJkPq
—/qrFNoUXrkqKixNNOqc+ywC9b0IZGqrTXnc8r3FGDVeeb9AikMM2kpdalNhrgi/11ZaoYfTM/Bdk6/

—HRA0GBAJqsNaYc16rUscO3PL21WPcsFvqdb7HBr jERFHEw44VKv1Yq+FVbsM7QSAVuWYeplFAJCc7+HK
—xxLdA76znZbXv9yqxgMUcMVpddnJLUfoPUVuu7KKeUU7M3HnT JQ+krWmmLkiIR

—CuTra3EP2nNrzf3j9knXI1ZaBP5xU8RictwEqwjgusoiCaFhHRHexh1wZF0itU9V7kRMF jmBTgOFrToO

— LUu8gWTVtyvqr7UN3LMiqqVOPr9K3wKTCnO2HUE9popiBVTAy1A9uiTml B+ZL63z2 jBHCZISTxUtCjzZ
. 8+jWFc4gT8TheOFMGEIBY0zXX/00z01WHxYx60ynYJ2q00KQJ0p9b91 jbQPdh/

—hLz6ddI2u7dLF0zBStB39X1Qg+gRsN+m9x5KQUMv12Ko j7KshDzZ38naJ7yl182phAWYFgONdysFPQnkt

5. Haxxmure Enter wmm BBemmre end wu  Haxkmure Enter,
cert-config-tls-upload.

6. BBejnre KomMaHy exit, 4TobObI 1epeiiTu B cert-config.

7. YTobbl IPUMEHUTH HACTPOWKN tls-management, BBeINTEe KOMAHIY:

9TOODI

BEPHYTHCS

B

{enable management

Daiiyibr 6yIyT TPUMEHEHHI.

8.1.2 3arpys3ka dannos TLS-tpacuka

s 3arpysku cepruduraTos u kioueii TLS-Tpaduka mporece aHaTornden:

o Ceprudukar:

[traffic crt

o Kimrou:

[traffic key

8.1.3 lNpoBepka 3arpy>keHHbIX AaHHbIX

Tlocne 3arpysku daitabl Oy/IyT COXPAHEHDBI IO CJIEIYIOMIINM Iy TIM:

o TLS-cepruduxrar:

r/etc/angie/crt/cp.crt # (crt)
/etc/angie/crt/cp.key # (key)

TLS-rpadux:

r/etc/angie—lb/crt/cp.crt # (crt)
/etc/angie-1b/crt/cp.key # (key)

8.1. Hacrpoiika HTTPS
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8.2 Hacrpoiika ogHopykoro pexuma (one-armed mode)

8.2.1 BBepgeHue

Onnopykuii pexkum (one-armed mode, oguonnTepdeiicHbIi pezkuM) — 9T0 crocod GaNaHCUPOBKI HAIDY3-
KU, IPH KOTOPOM BECh BXOZANIUI 1 ucxoaamumii Tpaduk (MexKy KJIUEHTAMH U CHCTeMON OaJaHCUPOBKY,
MeXKJly CHCTeMOi GaJIaHCUPOBKU U upstream-cepBepamu) IPOXOAUT Yepe3 OAMH JIOrndecKuii unrepdeiic.
B orsimune ot pexkuma paboTsl ¢ aByMst uHTepdeiicamu (two-armed mode, aBypyKuit pexkum), B OJHO-
PYKOM pexuMe DaJIaHCHPOBIIUK PabOTaeT KaK MIPOMEXKYTOYHOE 3BEHO, UCIIOJIb3Ysl OJIMH uHTEepdeiic 1ist
repeJiavin JAHHBIX B 00OMX HAIPABJIEHUSIX.

DTOT pexKUM TOIXOAUT JJIsi UCIIOIH30BAHUS B BUPTYAJM30BAHHBIX CPE/IaX M OOJAYHBIX PEIIeHUsiX, TIe
MOXKET OBITH CJIO2KHO Pa3/IeJIUTh CeTeBble NHTePdENCch 0ATaHCHPOBIINKA: OH IPOIIE HACTPAMBAETCS, HE
TpeOyeT CyIeCTBEHHBIX U3MEHEHUI B CETU U MOXKET HCIIOJIb30BATHCS B Y2Ke CYIIECTBYIOIIEH nHMPaCTPyK-
Type. TakxKe 3TOT pexKUM HOJXOJUT JJIsl crieHapueB ¢ SSL-TepMmuHarmeil nian kammpoBanueM. K mMuny-
caM MOYKHO OTHECTH IIOBBIIIEHHYIO HAPY3KY Ha MHTepdeiic 6aJIaHCHPOBIINKA 1 BO3MOXKHOCTH IIPOOJIEM
¢ acMMMeTpUYHOI MapipyTusaimeil (eciau orkioants SNAT).

8.2.2 Cxema paboTbl

TunoBas cxema JjIs OMHOPYKOT'O PEXKUMa, IIPEJ/ICTABJIEHA HUKE:

ADC #1
@l 101 201

y————/

——

Client #1 Se"’e’ #
- ool
Sy A02

Client #2 192.168.0.0/24 Server #2

31ech KIUEHTHI, CEPBEPHI U caMa CHCTeMa OaJIaHCHPOBKH pacloJjaralorcs B oaHoii moaceru. IP-ampeca
BUPTYAJbHBIX CEPBEPOB, TPadUK KOTOPHIX OAJAHCUPYETCs, MOJIKHBI MPUHAIEKATH ITOH K€ TOICETH.
Ha s10ii cxeme Bce ycTpoiicTBa UCIHOJB3YIOT aJipeca u3 nojaceru 192.168.0.0/24. 3HaveHne OCIIETHETO
okTera [P-ajpeca ycrpoiicTBa mpejcraB/ieHO Ha cxeme. 3eJIeHbIM YKa3aH aJlpec BUPTYAJBHOIO CepBepa.
s yrporienust OyieM pacCMaTpUBaTh TOJBKO OJIMH BUPTYAJBHBIN cepBep ¢ omgamm [P-amgpecom.

Kument moixiiodaercs K pecypey MO aJpecy BUPTYaJIbHOIO cepBepa (B JaHHOM ciiydae 310 192.168.
0.50). Cucrema 6alaHCHPOBKH C [IOMOIIBIO HACTPOEHHOI'O MeTo/la HaJaHCUPOBKU BbIOMpaeT cepBep, K
KOTOpPOMY TOJiKouaeTcd. [l npumepa OyaeM CUYUTATb, UTO MOJAKJIIOYEHUE WHUITUUPYET YCTPOHCTBO
Client #1, a marpyska 0ObLIa pacipejesieHa Ha cepBep Server #1. B urore mMbI mojiydaem jiBe He3aBUCH-
mble TCP-ceccun: nepBasi ceccust ycTaHABINBAaETCA MeXK Ty ajapecamu 192.168.0.101 u 192.168.0.50, a
BTOpasi — MeX1y ajpecamu 192.168.0.10 u 192.168.0.201. Cucrema 6ATAHCUPOBKH «IIE€PEKJIAIHIBACT
nanruabe n3 oguoit TCP-ceccun B jpyryio:

- - =| 201
—7 =
Client #1 Server #1

- =)
7 02 =
Client #2 Server #2
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IIpu Taxoii cxeme coeJiMHEHUI cepBep He MOXKET TOYHO YCTAHOBUTH 1o IP-ampecy oTmpaBuTesis akera,
KaKOM KJIMEHT K HEMY MOJKJIIOIAETCs, TO €CTh, 110 CyTH, BhimosHsgeTcs SNAT, mosromy obpaTHbIii Tpaduk
OT cepBepa BO3BPAIIAETCS B CUCTEMY DaJIaHCUPOBKH, a He HampsMmyto kiauenty. Ommus SNAT orkroda-
eMasl, OJJHAKO B JIAHHOM CJIydae ee OTKJIUEHMe IPUBEeT K TOMY, 4To o0paTHblil Tpaduk (0T cepBepa K
KJIMEHTY) OyJer I1epeJaBaThbCs HAIPIMYIO, 9TO IPUBEIET K HEBO3ZMOXKHOCTH YCTAHOBJIEHUs COEJIMHEHMUS,
rak kak Angie ADC ne nomnepxkusaer DSR (Direct Server Response).

ADC #1

A
10 -l 5

& o
z ) ’-I
Client #1 Server #1
E// £ =
7 102
Client #2 Server #2

Angie ADC moxker niepegarh cepepy uHpopmaiutoo o6 [P-ajgpece kiauenTa aByMsi criocobamu:
e ¢ nomomrpio XFF-zaromnoska (X-Forwarded-For) mis nporokosa HTTP;

e ¢ nomorpsio mporokosia PROXY.

8.2.3 ObecneyeHune 0Tka30yCcTONYNBOCTH

OTKa30yCTORYNBOCTh MOYKHO OOECIEIUTh HECKOJBKUMU CTAHIAPTHBIMU CIOCODAMM: C ITOMOIIBIO IIPOTO-
kosia VRRP, smubo myrem ucrosib3oBaHust IpOTOKOJIOB JuHaMmudeckoir mapipyrudainuu OSPF wiu BGP.
JLj1st TUIIOBOIT CXeMBbI BBIIIIE MOYKHO TIPUMEHSITH PE3ePBUPOBaHNE ¢ MOMOIIbI0 nmporokoiaa VRRP. Anxpeca
BUPTYaJbHBIX CEPBEPOB B 3TOM cirydae HazHadaorca VRRP-untepdeiicy:

ADC #1
B o
O = 201
Client #1 - Server #1
- =
fovrreres o [S]
i) 102 gﬂ: o
i >
Client #2 _)_I M Server #2
ADC #2

O6parublii Tpaduk (0T cepBepa K KJIMEHTY) BO3BPALIACTCSA Yepe3 Ty Ke CHCTeMY 0aJIaHCHPOBKH, depes3
KOTOpPYIO TIpolnes TpaduK B IIPIMOM HallpPaBeHUH. DTO JOCTUraeTcs 3a cuer npumeHerns SNAT.

IIpu npumenennn Angie ADC B KpuTHUIECKH BayKHBIX CETMEHTAX CETH MOYKHO 3aPE3€PBHPOBATEH HE TOJIb-
KO BCIO CHCTeMy OaJIaHCHPOBKH IEJIMKOM, HO U (ududeckue nHrepdeiichl, KOTOPHIMU OHA IIOJKJII0YaeT-
cg K ceru. Takoe pe3epBUPOBAHUE MTO3BOJIAT HE TOJIBKO MOBLICUTH JOCTYIIHOCTH CHCTEMBI, HO TAKXKe U
YBEJIMYUAT IPOU3BOAUTEIHLHOCTD CETEBON MHPPACTPYKTYPBI. OJHOPYKHUN PEXKUM pabOTHI IOAPa3yMeBaeT
UCIIOJIb30BaHME OJTHOTO Jiorm4deckoro murepdeiica B data-plane, Torga kak dusmdeckux uHTEPGEHCOB,
BXOJISINIUX B COCTAB TOTO JIOI'MIECKOT0o nHTepdeiica, MoKeT ObITh HeCKOIbKO. Pusnteckue MHTEpGENHCh
B 3TOM ciaydae obbemuusgorcs B rpymiy (Bundle, LAG, Port-Channel, EtherChannel). IP-agpec nasua-
qaeTcsd HA TAKOW JIOTMIecKuit mHTepdeiic:
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'Client #2

] ]
Server #1 @I |§|I Server #2
| -

I ESXi #2
| N !
|

s obecriedennst MAKCUMAJILHON JTOCTYITHOCTH B TaKOW CETH CJIE/IyeT TaK¥Ke 3ape3ePBUPOBATH KOMMY-
TATOP TI0 JIIOOOH TOCTYIHON TeXHOJOTHU: cTeK, BUpTyaabublit crek, VPC, VSS, mLAG, VLT u 1. m.

8.2.4 MacwrabupoBaHue

Bri MmokeTe ropu3oHTaIBHO MacITabupoBaTh cucremy dasiancupoBku Angie ADC, paboTarolryto B OgHO-
PYKOM peKuMe, opranu3oBas pabory Heckoabkux Angie ADC B pexkume 1iceBJio active-active ¢ moMOIIbIo
npumenennst multigroup VRRP. CyTp Takoro momxosa cOCTOMT B TOM, UTO MEXKJy cHCTeMaMu OajiaH-
cupoBru Angie ADC nognumaercs aHeckoabko VRRP-rpymm, kaxkiaas n3 KOTOPBIX UMeeT COOCTBEHHBIH
YHUKAJIBHBINH HAOOP a/IpecoB BUPTYAJIBHBIX cepBepOB. JIJIsT OJTHOI rpyIIBI POJIh MacTepa IOy IaeT IepBast
cucreMa DaJIAHCUPOBKU, TOLJIA KAK JJIsi BTOPO I'PYIIIBI POJIb MacTepa II0JIyYaeT BTopasi CUCTEeMA.

Ha cxeme nuke npesgcrasienst gse VRRP-rpymmet (1 u 2). Tlepsoii rpyiiie HazHaueH BUPTYaJIbHBIH ajpec
192.168.0.50, Torma xkak BTOpoit — 192.168.0.51.

ADC #1
.50 .51
0, |
_ F
JC R | &
— _
Client #1 .ﬂk Server #1
I - —
(T~ N I 202
s/ 02| Mz |0 L
. E s
Client #2 _>)|<>_ Server #2
ADC #2

8.2.5 lMNpouure cxembl

O6cyxmaemasi cxeMa — He €JJMHCTBEHHAsI C TOYKY 3PEHUsI B3ANMHOI'O PACIIOJIOXKEHUsT KJINEHTOB, CEPBEPOB
u cucreM OarancupoBku. CepBephl U KJIMEHTHI MOTYT PACIOJATAThCS KaK B OJJHOM CETEBOM CEIMEHTE C
crucTeMoil DATAHCUPOBKY, TAK U B PA3HBIX.

Ha cxeme Hmxke opeacTaB/IEeH IIPpUMEP CeTH, KOorZla KJIMEHTBI W CePBEPBLI PACIIOJO2KEHBbI B OTAEJIbHBIX
cermMeHTax:

& = &=
= ADC #1
Client #1 -/ @. ) -anjr #
—_—
Client #2 Server #2
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8.2.6 3aknloyeHne

Ilpu BBIGOpE pexkuMa PabOThl CHUCTEMbI GAJaHCUPOBKHU (OAHOPYKMi, one-armed wiu ABYypyKuit, two-
armed) ciellyer onuparThCs HA OCOBEHHOCTH Ju3aiiHa ceru, TpeboBanus OTe s MHMOPMAIUOHHON 6e3-
OIIACHOCTH, a TaKKe IMpovne BHyTpeHHMe mpasmwia u persamenTsl. Angie ADC mojiep:kuBaer 06a peku-
Ma.

8.3 Hacrtpoiika IPv6

IPv6 B Angie ADC HacTpauBaeTcst Ha TpeX yPOBHSX:
e Hacrpoiika mocryna k xoncomu Angie ADC (management plane).
e Hacrpoiika cereBbix IPOTOKOJIOB MapmpyTusanuu (control plane).

e Hacrpoiiku myis nepenadn u o6paborku kiamenrckoro rpaduka (data plane).

8.3.1 Ooctyn k koHconu Angie ADC
Koncosis Angie ADC onnoBpemenno nomiepxkuBaer IPv4 u ¢ IPv6. [l mocrymna xk koncosnm ¢ IPv6-
ajpecom 2001:db8: : 10 BBeuTe B Opaysepe:

e http://[2001:db8::10] :8080

e https://[2001:db8::10]:8443 (ecsiu Tpebyercs Ge30IACHOE IIOIKIIIOUEHHE).

Ecmu ectb DNS-3anmch jist ajipeca 2001:db8: : 10, MOKHO 00paIaThbCsi K KOHCOJIA IO UMEHH.

8.3.2 HacTtpoiika ceTeBbix NPOTOKOI0B MapLUpyTU3aumm
st mapmpyTuzaiun IPv6 mogaxo/ g Bce cTaHgapTHbIE W BCIOMOTraTeIbHbIE IIPOTOKOJIBI MapIIPyTH3a-
uu:

e BGPv4;

e OSPFv3 (s IPv6 Toasko OSPFV3, B ormaue or IPv4);

e BFD;

e VRRPv3.

O IIpumeuannue

Cocen nyst iporokosia BGP u nup gyis BFD ykaswisatorcst B popmare [Pv6-amgpeca.

IIpumep nacrpoiiku OSPFv3:

router ospf6
ospf6 router-id 2.2.2.2
log-adjacency-changes
redistribute connected
exit

Taxkke Heobxomumo BritounTh OSPFV3 Ha Bcex muTepdeiicax:

interface ens33
description internal
ipv6 address 2001:db8::2/64
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ipv6 ospf6 area O
exit

8.3.3 lMepepaya n obpaboTka kAmeHTCckoro Tpadumka

Lt monpepxkku IPv6:
o Dskenj-cepseps! J0/KHBI OBITh HACTPOEHBI HA IPHUEM MOJK/IIOYEHH 110 1poToKoIry IPv6.

e B kondurypanun 6aJaHCHPOBIIINKA HAIPY3KNA HEOOXOIMMO BKJIIOYHUTH IpueM Tpaduka mno IPv6:

server {
listen 80;
listen [::]1:80;
location / {

Ilocsie aTOrO GATAHCUPOBIIUK CMOYKET IPUHUMATD MOAKI0UeHus 1mo [Pv6.

o Taxxke nHeoOxomumo nobasutb AAAA-3amucu B DNS, 4T00bI KJIMEHTHI MOIVIM HAXOAUTHL OAJIaHCH-
poBmuk o IPv6-ampecy.

o [t mapmpyTu3anuu Tpaduka K O9KeHJI-CepBepaM B CEKIMH upstream O2KHBI OBITh yKA3AHBI
IPv6-anpeca.

B npumepe muke omun ceppep 3agaH ajgpecoMm [Pv4, a Bropoit — IPv6:

http {
upstream myappl {
server 192.168.0.128:80;
server [2001:db8::4]:80;

8.3.4 MNoppep>xka cMmewaHHbIx nogkntodeHunii IPv4 n IPv6 B Angie ADC
Angie ADC nomziepkuBaeT rubKyio MapIiIpyTH3anuo Tpadruka MexK/ 1y KJIUEeHTaAMHU U 09KEeH I-CepBepaMu
C Pa3HBIMU KOH(UTYPAIUSMHA.
Bakeni-cepBepbl MOTyT OBITH TPEX THUIIOB:
e TosibKO 1Pv4;
e TosbKO IPV6;
o dual-stack (0sHOBpEMEHHO MOJIEPKUBAIOTCS 00a IPOTOKOJIA).
IIpumep:
K mekoropomy pecypcey mopkiogaroTest IPv4-KiaueHTbl (OTMEUeHb! 3eeHbIM 11BeToM) U IPv6-KimeHThr

(oT™MeUueHBI KPACHBIM [[BETOM ).

1Pva

. A ADC #1 r.I
[~

Server #1

-\ -
'_'I Server #2

Client #2 Server #3

Cllent #1

Toapko IPv4

IPv4-ceccun ycranosiennsr mexkay Angie ADC u 63ken-cepBepamu ¢ mopiepKkoii [Pv4:
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A ADC # |
Server #1
—
Cllent #1 ev > E'
E/ E.'I Server #2
—_— [

Client #2 Server #3

Toapko IPv6

IPv6-ceccun ycranosyensr Mexkay Angie ADC u 63keHI-cepBepamu ¢ TOAIep:kKoit IPv6:

A—, a—
Client #1 p— -I
rent — =
E/ \ = Server #2
pe—=—rg

Client #2 Server #3

CMeliaHHbIE IO KJ/IIOYEHU A

Angie ADC moxer npokcupoBath Bxogsiue IPv4-nionkmodenus B jiobbie ceccun (kak IPv4, tak u IPv6)
B CTOPOHY O9KeH/I-cepBepoB. Anajoruano u jyist IPv6-moakroennii.

@l Server #1 .
Client #NE? - EI
|

B/ E.'I Server #2

Cl|ent #2 Server #3

Takum o6pazom, Angie ADC mo3Bosisier THOKO TPOKCUPOBATH TPAMDUK MEXKJY PA3JIMIHBIMU IPOTOKOIA-
MH.

IIpenmymiecTBa TaKoOl CXEMBI:

e [IpakTuuecku MruoBeHHasi myOsmKaiusi B cetu [Pv6-cepBuca 6e3 nomiep:kku [Pv6 Ha 63keHI-
cepBepax.

o [locrenennsrit mepexos 63keHA-nHGPACTPYKTYPHI Ha IPVv6 6€3 morepn HOCTyIHOCTH CEPBUCOB CHA~
pyxu o IPv4, T.e. Bo3moxkna murparus ¢ IPv4 ma IPv6 ¢ MunnMaabHbIMU U3MEHEHUIME nHDPa-
CTPYKTYPBHI.

8.3.5 Hacrpoiika ip6tables

IIpaBuia ynpasaenus gocrynom i IPv6 moxoxku Ha mpasBwiia s [Pv4, HO JOIKHBI HACTPAUBATHCS
OTJZIESTLHO BPYIHYIO.

IIpumep Tunosoit HacTpoiiku iptables:

[root@angie-va angie-val# iptables -S

-P INPUT DROP

-P FORWARD DROP

-P OUTPUT ACCEPT

-A INPUT -m state --state RELATED,ESTABLISHED -j ACCEPT

-A INPUT -p icmp -j ACCEPT

-A INPUT -i lo -j ACCEPT

-A INPUT -p tcp -m state --state NEW -m tcp --dport 80 -j ACCEPT
-A INPUT -p tcp -m state --state NEW -m tcp --dport 8080 -j ACCEPT
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-A INPUT -p tcp -m state --state NEW -m tcp --dport 443 -j ACCEPT
-A INPUT -p tcp -m state --state NEW -m tcp --dport 53 -j ACCEPT
-A INPUT -p udp -m state --state NEW -m udp --dport 53 -j ACCEPT
-A INPUT -p tcp -m state --state NEW -m tcp --dport 2022 -j ACCEPT
-A INPUT -p tcp -m state --state NEW -m tcp --dport 179 -j ACCEPT
-A INPUT -p ospf -j ACCEPT

-A INPUT -p udp -m state --state NEW -m udp --dport 520 -j ACCEPT
-A INPUT -p eigrp -j ACCEPT

-A INPUT -j REJECT --reject-with icmp-host-prohibited

st IPv6 cooTBeTcTBYyIOMAST HACTPOWKA ITPOU3BOJIUTCS C MIOMOIIBIO ip6tables:

[root@angie-va angie-val# ip6tables -S

-P INPUT DROP

-P FORWARD DROP

-P OUTPUT ACCEPT

-A INPUT -m state --state RELATED,ESTABLISHED -j ACCEPT

-A INPUT -i lo -j ACCEPT

-A INPUT -p tcp -m state --state NEW -m tcp --dport 80 -j ACCEPT
-A INPUT -p tcp -m state --state NEW -m tcp --dport 8080 -j ACCEPT
-A INPUT -p tcp -m state --state NEW -m tcp --dport 443 -j ACCEPT
-A INPUT -p tcp -m state --state NEW -m tcp --dport 53 -j ACCEPT
-A INPUT -p udp -m state --state NEW -m udp --dport 53 -j ACCEPT
-A INPUT -p tcp -m state --state NEW -m tcp --dport 2022 -j ACCEPT
-A INPUT -p tcp -m state --state NEW -m tcp --dport 179 -j ACCEPT
-A INPUT -p ipv6-icmp -j ACCEPT

-A INPUT -p ospf -j ACCEPT

-A INPUT -p udp -m state --state NEW -m udp --dport 521 -j ACCEPT
-A INPUT -j REJECT --reject-with icmp6-adm-prohibited

8.3.6 GSLB

K cepsucy GSLB MoxkHO 0o6pamarbest 1o nporokosy IPv6, no nmosyants AAAA-3ammcu oka HeBO3MOK-
v0. OYHKIIMOHAIBHOCTD B pa3paboTKe.

C:>nslookup www.example.com 2001:db8::11
Server: gslb.example.com
Address: 2001:db8::11

Name : WWw.example.com
Address: 172.20.0.10

8.4 Hactpoiika ECMP

B sroit crarbe paccmarpuBaeTcs:

o ECMP-pacmpejiesienne Tpaduka co CTOPOHBI CETEBOI0 000PY/I0BAHIS MEXK/[y HECKOJIbKUME y3JIaMU
Angie ADC,;

e pacmnpeenenne Tpaduka camoii cucremoit banancuposku Angie ADC Mexk 1y HECKOJBKUMHU Iy TSMU
B CTOPOHY KJINEHTOB WJIU CEPBEPOB.

B konre rakxke 6ymer paccmorpena BozmoxkHocTh UCMP-6aiancupoBK.

ECMP (Equal-Cost Multi-Path) — ar0 MexanusMm, KOTOPBI 03BOJISIET PABHOMEPHO PACIIPEJIENIATh TPa-
buK MeXKly HECKOJLKUMU IyTsSMU, €CJId OHU UMEIOT OJUHAKOBYIO CTOMMOCTDL (Merpuky). B xoHTekcre
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Angie ADC 310 o3HadaeT, 4TO BXOAAIIUI TpadUK MOXKET IPUXOIUTh Ha pasHble y3iabl Angie ADC,
a Takxke cama cucrema OasancupoBku Angie ADC moxkeT ornpasiisith TpaduK depe3 pasHble IyTH C
OANMHAKOBOII CTOMMOCTBIO.

Takoit TOAX0 MOYXKET UCIIOIbL30BATHCA:

o Eciin HeoOxomMo pacipe/iesisiTh TpaduK B CTOPOHY CEPBEPOB MJIA KJIMEHTOB M€Ky HECKOJIbKUMHU
JOCTYITHBIMHU ITY TSIMHU.

e IIpu ropuzonrtasbaom maciirabuposanun Angie ADC, korma Tpaduk pacnpeiessieTcss MexXiLy
neckosibkuMu y3iaamu Angie ADC ¢ momomsio cereBoro obopyaoBanusi, a 3areM y3iael Angie ADC
PACIIPEIEIISIOT TIOJb30BATEILCKAE CECCUU MEXK Ty KOHEIHBIMU CEPBEPAMU.

Angie ADC nomzepxuaer ECMP-6anmancupoky mexiy 64 myrsmu.

8.4.1 Pacnpeaenenue Tpadmka mexxay Heckonbkumu Angie ADC

Yrobsr Tpaduk ycremno nepegasaics B Angie ADC mo HeCKOJBKUM My TSM C OJUHAKOBOW CTOMMOCTBIO,
y3ibl Angie ADC 10o/KHBI «BHIIETH» BCIO CECCHIO TOTHOCTHIO. To ecTh, Bech mpsMoit Tpaduk B paMKax
ofHOM ceccun (IEPBBIA MOTOK) JIOJIZKEH IOIAJATh HA OHY cucTeMy GasaHcupoBku. O6parHblii Tpaduk
TaK»Ke JIOJIZKEH BO3BPAIAThCA Ha Hee, OJIarojapsi UCIOJIb30BaHUI0 ajpecoB win mysioB SNAT.

Tpaduxk BTOpPOii ceccun (BTOPOil MOTOK) MOXKET PACIIPEAEIUTLCI Ha APYTYIO CUCTEMY OAJIAHCUPOBKHU, HO
OyIeT MOJHOCTHIO 00PabaTHIBATHCH B HEl.

IIpumep:

Client :#1 Client #2

)

_7 Edge router #2

Edge router #1 i ,
dg t \“

ADC #4

y—

EII =a

L] L
Server #1 Server #2
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Client 41

/ Client #2
)

E e router #1 i ’
i\

Edge router #2

\ soas /
I SS
N

y_ y —/

= | =

L] C
Server #1 Server #2

[TepBasi ceccusi moKazaHa OPAHKEBOI CTPeJIKOi, BTopasi — 3ejieHoit. Bropoit Angie ADC moxker BoIOpaTh
TOT 2Ke MJIK JIPYToit O9KeH I-cepBep /it 00pabOTKH MOJIH30BATEILCKOTO 3aIIPOCa.

8.4.2 BHewHee xpaHunuuwe sticky

Korna KpuTHYHBIM SBJISIETCS paclpejieJieHie BCeX CECCUil OT OJHOrO KJIMEHTa Ha OJMH O3KEHJ-CepBep,
ucnoib3yerca MexauusMm sticky. Angie ADC 3amomunaer, Kysja ObIJIO OTIPABJIEHO MEPBOE COEMHEHUE
OT KJIMEHTA, W BCE IIOCJEMYIONIUe TIOIKIIOUEHHsT OTIIPABIISIET Ha TOT K€ cepBep. Kcym Bropas ceccust
obpabarsiBaercs apyrum Angie ADC, koropsrit He obitasgaeT nadopmarueit o sticky, To s sticky moxno
HCIOJIb30BaTh BHEITHEE XPaHWININE HHOPMAIUi. B KadecTBe TAKOIO XPAHMUJIUINA MOXKET BBICTYIIATD
UCIIOIBb3YeMbIil uIn BbleaeHHbIA y3eg Angie ADC.

AJIropuT™ HCIIONIB30BaHUs BHEITHEr0 XpaHuauiia jist sticky 6ymer Takum:

1.

Ilorpanuynbiii MapuUIpyTA3ATOD pPACHpEesiseT BXOIMAINee IOJKJIOUYEHNe Ha OJWH U3 Y3JI0B

Angie ADC.

IMonyuus nonb3oBaTebekuii 3ampoc, Angie ADC #1 BeiOupaer cepiep sl IepeHAIIPABJICHUST 3a-
upoca (B COOTBETCTBUM C HACTPOEHHBIM METOJOM OAJIAHCUPOBKU) U OTIPABJIIET COOOIIEHHUE B XPa-
nmie sticky. Tak Kax 970 mepBoe MoKJII0YeHne co cToponbl Kinenta, Angie ADC #1 coxpausier
sticky B XpaHWJIMILE U [TOATBEPKIAET [IPABUIBHOCTD PACIIPEIEIEHNS.

Angie ADC #1 ycranapimBaeT BTOPYIO YacCTh MOJKJIOUeHUs (10 GokeH-cepepa). Ternephb mosib-
30BATEJIbCKOE COEIMHEHHE MIOJIHOCTBIO YCTAHOBJIEHO U MOTOBO K padote.

Kiment ycranasimBaer BTOpyIo ceccuio, koropas momnajgaer na Angie ADC #3.

Angie ADC #3 Bbibupaer cepsep sl lIepeHAIIPABJIEHHs 3a1IPOCa (B COOTBETCTBUU C HACTPOEHHBIM
MeTo7I0M GAJIAHCUPOBKH) U OTIIpaBJIsieT coolienne B Xxpanuiuine sticky. Eciu cepsep, Ha KOTOpBIit
IIpeJIaraeTcs PacipeleIuTh HArpy 3Ky, COBIIAIACT ¢ T€M, KOTOPBINA 3allUCal B XPAHUJIAIIE, TO Xpa-
HUJIUIIE TOATBEPXKIAET BHIOOP CUCTEMBI DaJIaHCUPOBKU. K/ mpe IO KeHHbII cepBep He COBIAaeT
€ 3alMCAHHBIM, TO XPAHUJIHUINE BO3ZBPAIIAET X3II-CYMMY «IIPABUJIHLHOIO» CEpPBEpA.

8.4.
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6. Cucrema GamancupoBkun Angie ADC #3 ycraHOBUT HOBYIO CECCHIO B COOTBETCTBUU C OTBETOM,

MIOJIY9Y€HHBIM OT XPaHUJIUIILA.

Takwum 00pa3oM, KJIMEHT Beerga OyIeT yCTAHABINBATH COEIUHEHUsI C OJHUM M T€M YKe O9KEeHJI-CEPBEPOM.

IIpumep (cTpesiku IPOHYMEPOBAHBI B COOTBETCTBUY C IAIAMU BBIIIE):

Client #1 Client #2

Edge router #1 Edge router #2

P

e

Switch #2 /

Server #2

ADC #4

Server #1 Persistency storage

Client #2

Client #1

Edge router #1 Edge router #2

|ADC #4

Persistency storage

Server #1 Server #2
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8.4.3 PacnpegeneHue Tpadmka mMexX4y HECKOSIbKMMWU MapLipyTusaTopamu

Hwuxke npusemen npumep HEOOIBINON KOPIIOPATUBHONW CETH, TJE W3 COOOPAXKEHUI OTKA30yCTONIMBOCTH
WA IS IPEOAOJICHNA OTPaHNYEHU IPON3BOJAUTEIBHOCTA I'PAHUYHBIX MapIIPYyTA3aTOPOB Peaan30BaHa
cxeMa C JIByMd He3aBHCHUMBIMU KaHaJlaMU B MHTEPHET, KOTOPble TEPMUHUPYIOTCA Ha JIBYX HE3aBUCHUMBIX
MapIIPpyTU3aTOPaX.

Edge router #1 Edge router #2

0.0.0.0/0 0.0.0.0/0

y 192.0.2.1/32
Switch #1 NSZ 0243~

‘ADC #2 |ADC#3 |ADC#4
Switch #2

[ ] \ VIP=192.0.2.1
/ L

8§ =5 8§
m K5 =

Server #1 Persistency storage Server #2

192.0.2.1/32
X ~192.0.2.1 32/

|ADC #1

Kaxknas uz cucrem 6amancuposku Angie ADC momydaer MapuipyT 1mo yMOTIAHUIO OT KayKJI0T0 U3 I'pa-
HIYHBIX MapIIPyTU3aTOpoB. Ecan mapamMerpbl 3Tux MapipyTos oguHakossl (st OSPF 910 tuner mapri-
pyroB u MerpukH), To Angie ADC Gy/ieT paBHOMEPHO PacIpeesisiTh TpadUK MeXK 1y TPAHUIHBIMI MapIi-
pyTu3aTopamu, TO ecTb OyzaeT BbinosHATh ECMP-6asmancupoBky.

Huzxe npusesien mpuMep JABYX MapIIpyTOB [0 YMOJTIAHUIO, MOJYyIEHHBIX ¢ TOMOIIbI0 TpoTokosia OSPFE:

angie-adcl# sho ip ro os”

Codes: K - kernel route, C - connected, L - local, S - static,”

R - RIP, 0 - OSPF, I - IS-IS, B - BGP, E - EIGRP, N - NHRP,"

T - Table, v - VNC, V - VNC-Direct, F - PBR,"

f - OpenFabric, t - Table-Direct,”

> selected route, * - FIB route, q - queued, r - rejected, b - backup”
t - trapped, o - offload failure

0[1]>* 0.0.0.0/0 [110/1] via 192.168.0.201, ens33, weight 1, 00:00:32°

* via 192.168.0.202, ens33, weight 1, 00:00:327

B OHepaI_[I/IOHHOﬁ CcucremMe 3TOT 2Ke MapHIpYT BHUJIEH TaK:

[root@angie-adcl angie-adcl]# ip r

default nhid 23 proto ospf metric 20
nexthop via 192.168.0.202 dev ens33 weight 1
nexthop via 192.168.0.201 dev ens33 weight 1
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8.4.4 UCMP-banaHcupoBka

Hexoropbie poTokosibl qunamudeckoii Mapmpyrusanuu (manpumep, EIGRP, BGP, IS-1S) nomuepxusa-
10T GaJaHCUPOBKY 10 nyTaM ¢ pasuoil croumoctbio — UCMP (Unequal Cost Multi-Path). B npumepe
HUKe TPHUBEJIEH ClieHApHil, peaym3oBaHublii ¢ momorbio BGP ¢ ncnonmszoBannem Extended Community

Bandwidth:

angie-adcl# sho ip bgp

BGP table version is 23, local router ID is 192.168.0.153, vrf id O
Default local pref 100, local AS 1

Status codes: s suppressed, d damped, h history, u unsorted, * valid, > best, =
—multipath,

i internal, r RIB-failure, S Stale, R Removed

Nexthop codes: Q@NNN nexthop's vrf id, < announce-nh-self

Origin codes: i - IGP, e - EGP, 7 - incomplete

RPKI validation codes: V valid, I invalid, N Not found

Network Next Hop Metric LocPrf Weight Path

*> 192.0.2.1/32 192.168.0.201 0 0 65002 i

*= 192.168.0.202 0 0 65002 i

Displayed 1 routes and 2 total paths

angie-adcl# sho ip bg 192.0.2.1/32

BGP routing table entry for 192.0.2.1/32, version 23

Paths: (2 available, best #1, table default)

Advertised to non peer-group peers:

192.168.0.201 192.168.0.201

2

192.168.0.202 from 192.168.0.202 (192.168.0.202)

Origin IGP, metric O, valid, external, multipath, bestpath-from-AS 2, best (0Older,
—Path)

Extended Community: LB:1:12500000 (100.000 Mbps)

Last update: Fri Feb 28 17:59:16 2025

2

192.168.0.201 from 192.168.0.201 (192.168.0.201)

Origin IGP, metric O, valid, external, multipath

Extended Community: LB:1:6250000 (50.000 Mbps)

Last update: Fri Feb 28 17:59:16 2025

J

IIpumep rTectuposasics Ha RedOS Bepcum 7.3. Ha nannbiii MmomenTr UCMP He moepkuBaercs: 9T0it
OTIEPAIMOHHON CUCTEMOIl, TO eCThb O CTOPOHBI data-plane MOTyT OBITH JBa MCXOJA!

e MapmpyT Oyzaer ycranosieH B RIB ¢ 6anancuposkoit ECMP;

e mapripyT He Oyjzer ycranosieH B RIB, uro 3aBucur or apyrux macrpoek mporokosna BGP.

angie-adcl# sho ip ro

Codes: K - kernel route, C - connected, L - local, S - static,

R - RIP, 0 - OSPF, I - IS-IS, B - BGP, E - EIGRP, N - NHRP,

T - Table, v - VNC, V - VNC-Direct, F - PBR,

f - OpenFabric, t - Table-Direct,

> - selected route, * - FIB route, q - queued, r - rejected, b - backup
t - trapped, o - offload failure

K>* 0.0.0.0/0 [0/100] via 192.168.0.2, ens33, src 192.168.0.153, 01:30:36
B>x 192.0.2.1/32 [20/0] via 192.168.0.201, ens33, weight 1, 00:42:48

* via 192.168.0.202, ens33, weight 1, 00:42:48
C>* 192.168.0.0/24 is directly connected, ens33, 01:30:36

L>x 192.168.0.153/32 is directly connected, ens33, 01:30:36

Ecmu mapmpyT ycranasmuBaercsa B RIB, To co cTopombI omnepalinonHoii cucteMbl Tab/IMIa, MapIIPY TH3a-
nuu OyJeT BBIIVISIETh TaK:
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[root@angie-adcl etcl# ip r

default via 192.168.0.2 dev ens33 proto dhcp src 192.168.0.153 metric 100
192.0.2.1 nhid 37 proto bgp metric 20

nexthop via 192.168.0.202 dev ens33 weight 1

nexthop via 192.168.0.201 dev ens33 weight 1

192.168.0.0/24 dev ens33 proto kernel scope link src 192.168.0.153 metric 100

J

Ha mannbiit moment Angie ADC ne nojzepxkuBaer UCMP-6amancupoBKy Ha ypOBHE IIepeadn JAHHBIX
(data-plane), roapko ECMP. Onnako, ecin cereBasi nadpacrpykrypa nogiaepxusaer UCMP, o Takast
cxeMa pacupejiesennsi TpaduKa MOXKeT Ucroib30Barhesad. UCMP-6amancupoBka B TAKOM CJIyHdae MOYKET
OBITH IIOJIE3HOM, HAIIPUMED, KOIJIa €CTh 3HAYNUTE/bHDIH IIePEKOC B MOIIHOCTSAX CHCTEM OaJIaHCHPOBKH,
yYIacTBYIOIUX B 0bpaboTke Tpaduka:

Edge router #1 < Edge router #2
‘.?

}

~

l ‘
| ADC #2

el a

Sw:tch #2

\

\

Server farm
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[MpaBa Ha MHTEeIEKTYaIbHYO COOCTBEHHOCTb

Jlokymenranust Ha mporpaMMHbiii mpoaykT Angie ADC sBisiercss MHTEIIEKTYATbHOW COOCTBEHHOCTHIO

00O «Beb-Cepsep».
Copyright (©) 2025, 000 «Be6-Cepsep». Bee npasa samuiieHs.
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