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PykoBoAcTBO nosb3oBaTens

® TepMuHbl N COKpalLeHunA

B HacToALLEM AOKYMEHTE UCMO/b3YIOTCA COKPALLLEHUA, MepeUnc/IeHHbIe B TabanLe HUKe.

CoKpalieHue PacwundposKa

BA basa gaHHbIX

BM BupTyanbHaa mawnHa

ocC OnepaumoHHana cuctema

no MporpammHoe obecneyeHune

CYB/ Cuctema ynpasneHus 6azaMmn gaHHbIX

API Application Programming Interface - AnnapaTHO-NporpammHbIi
nutepdelic. OnncaHme cnocobos (Habop Knaccos, npoueayp, PyHKLUUN,
CTPYKTYP MAW KOHCTAHT), KOTOPbIMU O4HA KOMMbIOTEPHAA Nporpamma
MOXKET B3aUMOAEeNCTBOBATb C PYro Nporpammon

JavaScript MynbTUNapaaurmeHHbIN A3bIK NPOrpamMmmmMpoBaHms. NoaaepskmuBaeT
0bOBbEKTHO-OPUEHTUPOBAHHbIN, UMNEPATUBHbLIN N PYHKLMOHANbHbIN
cTMamn

JSON JavaScript Object Notation — TekcToBbIl popmaT 0bMeHa AaHHbIMM,

OCHOBaHHbIN Ha JavaScript

Y3en, NHctaHc, Hoaa

EAnHMYHBIN 3Kk3emnnap (npouecc) 3anyweHHoro MO

banaHcuMpoBLWMK

MporpamMmHoe 1AM annapaTHOe peLleHune, UCnoablyemoe ana
pacnpeaeneHuns (6anaHCMPOBKM) BCEX 3aNPOCOB MPUIOXKEHNA MO
KnacTepy € LUe/bio ONTUMMU3ALMU UCMO/Ib30BAHMA BbIYNCIUTENbHBIX
pecypcoB

etcd

YctonumBas K cboam key-value pacnpegeneHHas 6a3a AaHHbIX U
paboTaeT noBepx KOHCeHcyc-npoToKona RAFT

LoA

LeHTp 06paboTKM AaHHbIX
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e 1.BBepeHue

1.1. Obnactb NnpUMeHeHus

Tarantool Clusters Federation (manee no Tekcty TCF) npepgcTtaBnset cobo WMHCTPYMEHT
NMo3BO/IAIOLWNIA OPraHM30BaTb KaTacTpodoyCcTONYMBYIO KOHOUTYpaLmio U3 ABYX U Bonee KnacTepos
Tarantool Enterprise Edition, HaxopAwmxca B pasHbiXx AaTa-ueHTpax. [aHHaa KoHdurypaums
obszatenbHa npu noctpoeHun Mission Critical cuctem xpaHeHMs AaHHbIX, AN  KOTOPbIX
HeobXxoAMMO BbINOIHEHME Cneayowmnx TpeboBaHuMiA:

e rapaHTUA NOCTOSHHOMW AOCTYMHOCTU AAHHbIX

e obecneyeHne OTCYTCTBMA NOTEPb AAHHbIX

e MMHMMM3AUNA BPEMEHMU OTKIMKa ana KnneHTa

1.2. KpaTKoe onncaHne BO3MOKHOCTEN

TCF ucnonb3yeTtca gns peannsauum MexXaHW3ma MNepeKkloYeHUs KNacTepoB M CUHXPOHW3aLMK
OaHHbIX B reopacnpenefieHHbIX Knactepax U noaaep»KnsaeT caeayolime cueHapumn paboTsbl:

® PyyHOe nepek/oyYeHne akTUBHOIO KnacTtepa
® ABTOMAaTMYECKOE Nepek/ItoyeHne akTUBHOrO Kiactepa

TCF nossonAer MMHUMMU3NPOBATb MOCNAEACTBUS OT BO3HMKHOBEHMA HELWTATHbIX CUTyauuin npu
paboTe C M30AMPOBaHHbIMM Knactepamu u obecneuntb becnepeboiHbIM AOCTYN K AaHHbIM B
ycnosusax noctpoenma Mission Critical cuctem xpaHeHnsa AaHHbIX. K HEWITAaTHbIM CUTYaUUAM MOTYT
6bITb OTHECEHDI:

e OWMOKM NpM NpPoBeAEHUM pernameHTHbIX PaboT Ha y3nax pacnpenesnieHHON CUCTEMbI
(M3meHeHMe cxembl XpaHeHUA AaHHbIX)

e ypes3Bbl4alHble CUTYyaUUKW, NPUBOAALLME K MOAHOM HEeAOCTYNHOCTWM OAHOIo W3 Y3/10B
pacnpeaeneHHol cuctemol (Bbixos 13 ctpos LLO nnm HapyweHne ceTeBon CBA3aHHOCTM)

e OWKBKM Npu paspaboTtke npuknagHoro MO / SDK, npuBoasLmMe K NOAHON HEAOCTYNHOCTH
Knactepa Bo Bcex LLO[lax

1.3. TpeboBaHuA K KBanudUKaunKM Noab3oBaTens

K nonb3oBatenam TCF npeabasnsaoTca cnegyowme TpeboBaHuA:
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MpoxoxxaeHne ob6yyeHMa oT KomnaHuu OO0 «BK UMPPOBbLIE TEXHOMOMMNW» no
NCNO/Ib30BaHMIO KOMMNOHEHTOB, pa3paboTaHHbIX BEHA0POM;

BNaZleHME NepPCoHabHbIM KOMMNbIOTEPOM Ha YPOBHE YBEPEHHOTO MNO/1b30BaTENS;
3HaHMe QYHKUMOHA/IbHbIX BO3MOXHOCTel CuctemMbl M ocobeHHocTel paboTbl C HUMK;
3HaTb MPUHLMMNbI NOCTPOEHUA CUCTEM YNPaBAeHNs 6a3zammn AaHHbIX;

obnanatb HaBblKaMK Pa3pPaboTKN CEPBUCOB B3aUMOAENCTBUSA;

MMeTb HaBblKM paboTbl C cepBepHbIM 060pYyA0BaHMEM;

MMEeTb paclMpeHHble 3HaHWA B 061aCTU NOALEPKKN NONb30BaTENEN;

3HaTb OCHOBbI aAMUHUCTPUPoBaHNA OC, cepBepoB NPUNOMKEHMUI U cepBepoB H6a3 AaHHbIX;
06nafaTb HaBbIKAMM UCMNO/Ib30BaHMA TEPMUHANA;

obnafaTb HaBblKamu Ucnosb3oBaHMA Tarantool Cartridge;

3HaTb OCHOBbI PaboTbl BbIMUCAUTENIBHON TEXHUKUM W nNporpammHoro obecneyeHua B
NIOKANbHbIX CEeTAX, a TaKKe HaCTPOeK CUCTEMHOW MOAUTUKM MpaB MO/b30BaTesen B
ornepaLnoHHbIX cMcTemax cemelictaa Linux.

1.4. MepeyeHb 3KCNAyaTauMOHHON AOKYMEHTALUM

I'Iepet-leHb 3KCI'IJ'IyaTaLI|MOHHOﬁ AOOKYyMeHTauun, c KOTOpOl;'I H606XO,CI,MMO O3HAaKOMWUTbLCA:

MHCTPYKLMA NO yCTaHOBKE 3K3emnaapa nporpammHoro obecnevenuns TCF;
OnucaHne ¢yHKLMOHaNbHbIX XapaKkTepuctmk TCF;
PykoBoacTtso no ycrtaHoske TCF;

OnucaHue npoueccoB nogaepHaHua XmnsHeHHoro ymkna TCF;

JokymeHTaumsa kK Tarantool Ha caiTe tarantool.io.




PykoBoAcTBO nosb3oBaTens

® 2. [lpnHumn paboTbl peweHuns

o 2.1. Bbibop aKTMBHOrO Knactepa
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HacTpoeHo n paboTtaeTt ABa MAeHTMYHbIX Knactepa Tarantool Enterprise, TC1 u TC2. Knactep TC1
asnaetca segywmm. C HMM paboTaeT Ha YTeHWEe M 3anucb npuaoxKeHue. Tpaduk mexay
NPUIOXKEHMEM W KnacTepom banaHcupyeTca 4yepe3 BHewWwHW banaHcuposwmk. Knactep TC2
ABNAETCA BeAOMbIM Knactepom. MNpu wrtaTHo paboTe peweHna TpaduK oT NPUIOKEHMUA K Knactepy

TC2 He HanpaBnAaeTca.
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Ha 6anaHcupoBLMKe co34aHbl 2 Nyna agpecos, COOTBETCTBYHOLIME CMUCKY POYTEPOB KaxKAoro
Knacrepa. BanaHcMpoBLMK nepuoanyecku onpawmsaeT KAtoy etcd
/stand in/<cluster name>/is active AJ1A Ka)KAOro K/iacTepa, M NPOBEPAET OTBET. Ecau cTaTyc
Bo3Bpawaemoro HTTP-3anpoca paBeH 200, To 6anaHCMpPOBLUMK HanpasadeT TpaduK Ha nyn
ajpecos, COOTBETCTBYHOLMX 3TOMY Knactepy. Ecam ctatyc Bo3Bpawaemoro HTTP-3anpoca paBeH
400, To TpaduK Ha Nyn agpecoB, COOTBETCTBYIOWMX KNacTepy, He HanpasaseTcs. OgHOBpPEMEHHO
MOXKeT ObiTb aKTUBHbIM TO/IbKO OAMH Knactep. To ecTb B Nt06OI MOMEHT BPEMEHU ANA OAHOro
Knactepa Bo3Bpallaemblii U3 ectd ctatyc 3anpoca 6yaet paseH 200, a ana gpyroro 400.

I'IpM CMEHE COCTOAHUM KNnacteposB UxX CTatycCbl B etcd meHstoTCA Ha NPOTUBOMNOJ/IOXKEHHbLIE.

o 2.2. ABTOMaTHUYeCKOe nepekntoyeHne Knacrtepa

3a aBTOMAaTUYECKOE TMepekloYeHMe OTBeYaeT OTAesbHas pPosib B Kaxkgom Knactepe "TCF-
KoopamHaTop'. dk3emnaapos Tarantool ¢ AaHHOW PONbIO AOMKHO ObITb 3aMnyLLEHO B KaXAoM
Knactepe ABa 1 bonee (158 0TKa30yCTOMYNBOCTH).
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B KaxAbli MOMEHT BPEMEHM AKTUBHbIM ABAAETCA TONbKO OAMH M3 KOOPAMHATOPOB CYMMapHO B
[BYX KnacTepax. AKTWMBHbI KOOPAMHATOP MOXeT M3MeHATb ¢nar target status csoero
KNlacTepa, Ha3Hayan ero akTUBHbIM.

TCF-koopamHaTopbl (BCe, He TO/MbKO aKTUBHbIM) MCNoAb3yeT Moay/ib membership pnas
MOHWUTOPUHIa COCTOAHUA CBOUX. [pU CMeHe aKTMBHOIO KoopAuHaTopa, HOBbIM ANAEP CMOXKET
6bIcTpee BKAOUYMTCA B paboTy M Ha3HaUYNTb aKTUBHbIN KnacTtep.

Ecnn TCF obHapyKMBaeT, TO ero akTUBHbIN K/iacTep He COOTBETCTBYeT KpuTepuam "3gopoBbs’
(HepocTyNHBI BCE pOyTepbl, HEAOCTYMNEH CEFMEHT LLe/IMKOM), TO OH CK/1aZblBaeT ¢ cebs nosHoOMOuUMS,
nepectasas 06HOBNATL Gnaru BbI6Opa aKTUBHOIO KOOPANHATOPA. ITO AACT BOSMOXKHOCTb 3aXBaTUTb
dnar KoopanHaTOpam U3 BTOPOro Knactepa. [pyrne KoopanHaTopbl COOMHOro Knactepa, 3Has ero
npobaemMHoe COCTOsIHME, BbIXOAAT U3 TOHKM No 3axBaTy dnara.

Bo3moXKHa cuTyaums, Npu KOTOPON KOOpAMHATOPbl 06OMX K/IAcTEPOB CYMTAOT CBOM KaacTepbl
cboMHbIMK. B 3TOM cnydyae oba Knactepa OyayT HaxoAMTCA B NMAcCMBHOM pexxume. MNpuumHamm
TAKOro COCTOSIHUA MOXeT 6biTb NOoTeps MMEHHO KOOPAMHATOPOM CBA3M C KaacTepamu (noteps
CBA3HOCTU ceTn) Anbo 6onee obuiert npobaemoit B Knactepax uam cetu. M npuHMMaTh pelleHune o
aBTOMATUYECKOM NEePEKNOYEHMM onacHo. Takasa cuTyauus noTpebyeT BMeLlaTe1bCTBa onepaTopa.

o) 2.3. Py4yHoe nepekntoyeHne Knacrepa

B TCF peanv3oBaHa BO3MOXHOCTb Py4YHOrO NEPEKI0YEHMS aKTUBHbIX KN1acTepos, IM60 C NOMOLLLbIO
M3MeHEeHUs 3Ha4YeHusa dnara /stand in/toggle , IMBO ¢ Nnomolybto POST 3anpoca Ha /tcf/toggle
Ha ntoboi Hoae.

Mpumep nepektodeHMA aKTUBHOTO KaacTepa Yepes etcd
curl —i http://127.0.0.1: 4001 /v2 /keys/stand_in/toggle — XPUT — d value = true
Mpumep nonyyeHna nHpopmaummn ob akTMBHOM KiacTepe

$ curl http://127.0.0.1: 4001 /v2/keys/stand_in/active

{"action":"get",

node": {"key":"/stand_in/active", "value": "cluster_a"....}}
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Mpumep NoNyYeHUs cTaTyca C KaacTepa ABAAOWErocs akTUBHbIM B A@HHbIN MOMEHT BPEMEHM

$ curl — i http://127.0.0.1: 4001 /v2/keys/stand_in/cluster_a/is_active

HTTP/1.1200 OK

{"action":

get",

node": {"key":

/stand_in/cluster_a/is_active

,"value": "true"... }}

I'Ipmmep nony4vyeHunA CtatyCa C Knacrtepa HeE ABNAOLWEroca aktuBHbim B ﬂ,aHHbIﬁ MOMEHT BpEMEHU

curl —i http://127.0.0.1: 4001 /v2 /keys/stand_in/cluster_b/is_active

HTTP/1.1 404 Not Found

{"errorCode": 100, "message":
/is_active"...}

o 2.4. ETCD Kntoum

Key not found", "cause":

/stand_in/cluster_b

Kniou

OnucaHue

/stand in/active

Nma TEKYLWEro akTUBHOIO KNnacrtepa

/stand in/<cluster name>/is active

®nar, yCTaHOBl'IEHHbIﬁ Ha aKTUBHOM KNacTtepe

/stand in/<cluster name>/target status

Llenesoi ctaTyc Knactepa (BO3MOKHO elle He
OOCTUTHYTbIN)

/stand in/<cluster name>/status

TeKyLMiA cTaTyC Knactepa

/stand in/<cluster name>/replicasets/<r
eplicaset uuid>/replicas

JSON co cTaTycamu Kaxg0ro MHCTAHCA JaHHOro
penanKaceta

/stand in/<cluster name>/replicasets/<r
eplicaset uuid>/status

TeKyLLMiA CTaTyC AaHHOrO pen/iMKkaceTa

/stand in/<cluster name>/replicasets/<r
eplicaset uuid>/flag

dnar ANA CMHXPOHU3aLMM AOCTYNa K ./replicas K
./status

3. ABapunHble CUTYyaL UK

B cnyyae BO3HWMKHOBEHMWS aBapWIMHOM CUTyauMW MNO/b30BaATEN0 HeobxoaMmo obpaTuTbeca K

AOMUNHNCTPATOPY CUCTEMbI U BbINONTHUTDL cheayrouine AGHCTBMH:
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e [lepeaatb MHGOPMaALMIO O TOM, YTO BbINO CAENAHO, MPEXKAe Yem Npobaema NosBMUIAC;

e ChopmynanpoBaTb 1 ONncaTb, B YEM MMEHHO 3aK/tovaeTca npobiema.




