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HamHoe pyKoBOACTBO mocssameno Enterprise-sepcun npomgykra Tarantool, koropsrit coueraer B cebe cepsep
npuoxkenuit Lua n orkazoycroituuByo pacupenenenayio CYB /1.

Enterprise-Bepcust mpejiaraet AOMOJHATEIHHBIE BO3MOXKHOCTH MO PA3padOTKe M IKCILIYATAINY KJIACTEPHBIX
MPUJIOZKEHU:

Craruyeckas cOOpKa i aproHOMHbIX Linux-cucrem.

Moty tracing ays ornaaku npoussoaurenbuoctu (na 6ase OpenTracing, Zipkin, Jaeger).
Mogyrn task mmst paboTsr ¢ (POHOBBIMHE 3aTaTAMHM.

I'paduaeckuii mTpoBOAHUK s TPOCMOTPA TAHHBIX.

Momyan narerpamnu ¢ OpenLDAP.

ZKypnasr ayanra 6€30macHOCTH.

IMonkmoyenust Kk KopnoparusabiM Oaszam ganubix: Oracle u mobeiv CYB/L ¢ unrepdeitcom ODBC
(MySQL, Microsoft SQL Server u 1.1.). (MySQL, Microsoft SQL Server, etc.).

JlaHHOE PYKOBOCTBO OMUCHIBAET OCOOEHHOCTH M BO3MOYKHOCTH nMeHHO Enterprise-sepcun Tarantool. [Tomuas
JokyMmenTanus Mo Tarantool ¢ OTKPBITBEIM KOJIOM JOCTYITHA 3/1ECh.

OrnaenexHue 1


https://www.tarantool.io/en/enterprise_doc/1.10/modules/tracing/rst/topics/README.md/
https://www.tarantool.io/en/enterprise_doc/1.10/modules/task/rst/topics/README.md/
https://tarantool.io/en/doc/1.10/index/

rnasa 1

>KypHan nsmeHeHum

1.1 1.10.4-1 - 2019-10-23

T'naBable HOBOCTU:

DpeitmBopk yis paszpaborku kaacrepHbix npuozkenuii (Tarantool Cartridge) cran wacrpio Tarantool
C OTKPBITBIM KO/oM. Temepb OH TpejcTaBjeH aAByMs Momysaamu: cartridge (Bmecto mozmyns cluster) u
cartridge-cli (BmecTo yrnanTsr tarantoolapp).

HosBsrit oTkpbITBIil MOmy b luacheck — craruuecknit aHAIN3ATOP KOMA, MPEIKOH(MUTYPUPOBAHHBIN O,
TapanTym.

Brimoxkena JJOKYMEHTAIA O BCEM 3aKPBITHIM MOIYJIAM.

Oo6noBIeHHBIN Au3aiin BeO-unTEpdeiica.

N3meneno:

Bazosas Bepcusi Tarantool Community obuossiena no 1.10.4-21-g9349237.

Oo6uoBen momynb vshard-zookeeper.

Jobasieno:

Momynn quickfix v1.0.0.

Mozayns luarapidxml v2.0.0.

Mouyimb cartridge v1.0.0 (Bmecro momyss cluster).

Mouysnb cartridge-cli v1.0.0-1 (Bmecro yruauThl tarantoolapp).

Mouyss task v0.4.0.

Moayas membership v2.1.2, yaydinennst cTabHILHOCTH Ha OOJIBIINX KJIACTEPaX.
Mozayns membership v2.1.4.

Mozuyss odbe v0.3.0.

Mozayss cluster v0.10.0.



https://www.tarantool.io/en/doc/1.10/book/cartridge/
https://www.tarantool.io/en/rocks/cartridge/1.0/
https://www.tarantool.io/en/doc/2.2/reference/reference_rock/cartridge-cli/
https://github.com/tarantool/luacheck
https://www.tarantool.io/en/enterprise_doc/1.10/rocksref/
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Mouyss task v0.3.0.
Mozayns odbe v0.4.0.
Momymn kafka v1.0.2.

Moayns frontend-core v6.0.1.

Monynns space-explorer v1.1.0.

Mozaysnb oracle v1.2.2.
Mosayss http v1.1.0.
Mouyss avro-schema v3.0.3.
Mozayns vshard v0.1.12.
Mozayns icu-date v1.3.1.
Moy luatest v0.2.2.
Momynb metrics v0.1.6.

Mogyns queue v1.0.4.

Vianeno:

1.2 1.10.3-71 - 2019-07-12

Yrumura tarantoolapp.

N3meneno:

* Basosas Bepcust Tarantool Community obuossena mo 1.10.3-89-g412e943.

JlobaByieHo:

IITab10HBI IOHUT-TECTOB W MHTETPAITMOHHBIX TECTOB Ha KjacTep Tarantool’a, mocrymmbie cpa3y depes

tarantoolctl rocks test.

IIpu cOopke MpoeKTa MOXKHO 33JaBATh UCKIIOUEHNS C MOMOIIBIO (haiia .tarantoolapp.ignore.

Mouynb katka v1.0.1 (kounexkrop Apache Kafka s Tarantool).

Mogesnb tracing v0.1.0 (@i OTIaJKu NPOM3BOAUTEIBHOCTH IIPUJIOKEHMs; Deaju30BaH Ha 06ase

OpenTracing/Zipkin).

Momymnn task v0.2.0 (a7 paGorsl ¢ hOHOBBIME 3aJa9aMU B KJIACTEPHBIX MPUTOKEHUSIX).

Mouynb odbe v0.1.0 (ucxongamuit ODBC-konuextop mist Tarantool).

Mouysb luatest v0.2.0 (recrossiii dbpeiimBopk mist Tarantool).

Mouysis checks v3.0.1.
Mogyns errors v2.1.1.
Momyms frontend-core v5.0.2.
Mosaysis metrics v0.1.5.

Mozaysnns oracle v1.1.6.

Mozayib cluster v0.9.2 ¢ HOBbIMEU BO3MOYXKHOCTSIMU:

1.2. 1.10.3-71 - 2019-07-12
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— Users, noBas BkJagka BeO-unrepdeiica /i ynpasBieHUus [10JIb30BATEIAMU-3/IMIHICTPATOPAMYI
KJIACTEPA.

— Jlyisg HabOPOB PEIUIMK C CepBEpaMM XPaHUJIMIL, MOXKHO 33/1aBaTh TPYIIbI (HAapumep, rpynibl hot
u cold misg He3aBUCUMOl 06PAbOTKU rOPAYUX M XOJOAHBIX JAHHBIX).

— XeJsmepsl Jjisi HHTETPAIMOHHBIX TECTOB Ha luatest.
Yrasemno:
* Mogymb cluster v0.2.0, v0.3.0.
* Momynsp oracle v1.0.0, v1.1.0.
* Mogynas vshard v0.1.5, v0.1.6.

1.3 1.10.3-29 - 2019-05-28

M3meneno:
* Basosas Bepcusi Tarantool Community obuossrena 10 1.10.3-57-gd2etb0d.
JobasieHo:
* Komanna tarantoolapp pack reneps gobasnser daitn VERSION B 3amakoBaHHbBIH TPOEKT.
* BoaMoXXHOCTH 337aTh yPOBEHH JIOTHPOBAHUS 71T KayKJIOTO MapIIpyTa.
* Momyap http v0.1.6 ¢ HOBOII BO3MOXKHOCTBHIO: 3aJaHNE YPOBHS JIOTHPOBAHUS I KAXKIOTO MAPIIPYTA.
* Momynn space-explorer v1.0.2.
* Mogynb cron-parser v1.0.0.
* Momyan argon2 v3.0.1 ¢ axropurmamn xermmnposanust kiaacca PCI DSS.
* Moayap metrics v0.1.3.
* Mogyns vshard v0.1.9
* Monynan oracle v1.1.5.
* Momyas frontend-core v5.0.0, v5.0.1
* Momynnb cluster v0.8.0 ¢ ucupaBienabiME JepeKTaAMU ¥ HOBBIMU BO3MOXKHOCTSIMU:
— 3aBUCHUMbIE POJIH;
— KJTacTepHBIE cookies;

— TEKCTOBbIC METKHU JIJId CEPBEPOB.

1.4 1.10.3-5-2019-04-05

* Basosas Bepcus Tarantool Community o6Hossiena 70 1.10.3-6-gfbf53b9.

* JlobaByens! ciaemyoomue (pyHKInn:
— Hacrpoiika npuopuTera BOCCTAHOBJIEHUS TOCJE OTKa3a depe3 BeO-uHTepdeiic.
— Monyas RPC (ynanennbie BbI30Bbl MEXK/Y SK3EMILISPAME KJIACTEPA).

— IIpoBomuuk B BeO-untepdeiice.

4 Mhaea 1. XXypHan usmeHeHumn
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1.6

1.8

— Kummenr OpenLDAP st Tarantool.
Iepesarmyck 9K3eMILIApa, Tenephb 3allyCKaeT MTPOBEPKY KOHMUTYPAIIUU JI0 WHUITHAIU3AINHA POJIEi.

Ob6uoBnen nusaita Beb-uHTEPdEiica.

1.10.2-41 - 2019-02-08

Bazosasg Bepcusi Tarantool Community obuossiena o 1.10.2-131-g6f96bfe.

O6uoBIIeH 11aBJIOH KJiacTepa, 4To0bl HPUJIOZKEHHE MOLJIO PaboTarb Ha HECKOJIbKUX XOCTaX (BUPTYasib-
HBIX MAITAHAX).

JlobaBieHbl MOCyeIHIEe BEPCUU CJIEYIONINe MOJyJeil ¢ 3aKpBITBIM MCXOJHBIM KOJIOM: queue, front,
errors, membership, cluster u oracle. 9Tu cropoHHue GUOIUOTEKN BKIIOYAIOT B Ceds:

— HOBOE AP0 (PPOHTEHA C KOCMETUYECKUMU U3MEHEHUSIMU;
— WHIUKATOP aKTHUBHOTO MaCTEPA BO BPEMs BOCCTAHOBJIEHHUS TIOCTIE OTKA3a;

— BO3MOXKHOCTBH OTKJIIOYUTH pOJib vshard-storage mo okomuanum mporecca 6aJaHCHPOBKY;

OOHOBJICHHE 3aBACUMOCTEl U He3HAYNUTEIbHbIE yay4daieHud.

1.10.2-15 - 2018-12-13

Bazosas Bepcusi Tarantool Community obrossiena g0 1.10.2-84-g19d471bd4.
O6HOBIEH KOMTIIEKT MOy st checks.
B moayaib cluster gobassens! cuenpanusupoBantbe (nonb3osaresbekue) APT qjs KiacTepHbix podieii.

Jlobasena moamep:kKa mapamerpa Beca s Habopa permnuk B vshard.

1.10.2-4 — 2018-10-31

JlobaBieHbI TpUMePHI MPUIOKEHNH 1 AeMOHcTparuu 3amycka Tarantool B Docker n ucmonb3oBanmn
K3IIa €O CKBO3HOH 3anuchio mia PostgreSQL.

B BeG-unTepdeiic mobaBIeHa BO3MOXKHOCTD MEPEKIOYEHNS MACTepa B HAOOpE DPEIIMK BPYYHYIO, a
TaK¥Ke aBTOMaTUIECKOrO BOCCTAHOBJIEHHUS MOC/IE OTKa3a.

Jobasmena yruaura tarantoolapp, KOTopast IOMOraeT HACTPOUTH CPeay Pa3pabOTKHU U YIAKOBATDH IIPH-
JIOXKEHUE HE3ABUCUMO OT CPEJIbl Pa3pabOTKU.

1.10.1-29 — 2018-10-04

IIpumep npusioykeHus Ternepb OCHOBAH HA KJIACTePe, & YIPaBJIEHNE KJIACTEPOM OCYIIECTBJISIETCS Yepes3
BebO-uHTEepdeEiic.

Penus Tarantool Enterprise npeacrasisier coboit apxuB, KOTOPBIi BKIIOYAaET B ceOsi aBTOHOMHBIHN pe-
MO3UTOPU CTOPOHHUX OMOJMOTEK, W3 KOTOPOTO MOXKHO YCTAHOBUTH BCE HEOOXOIUMBIE MOIYJIH.

B penosuropwnit croponnnx Ombamorek modasieH kouuHekTOp Ajst Oracle. Temepnr Lua-mpuimoxkenws
MOTYT TIOJIy4aTh J0ocTyn K 6a3am mauubix Oracle.

1.5. 1.10.2-41 - 2019-02-08 5
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1.9 1.10.1 — 2018-04-09

¢ Temepnp y Tarantool crarmueckasi cOOpKa: Bce 3aBUCHUMOCTH CKOMIIOHOBAHDBI B CTATUIECKUN TBOMIHDIIH
daitn. dro ynpomaer pazseproiBanue Tarantool B cpege Linux.

* Bazosas Bepcust s coobimects Tarantool Community obnosiena mo 1.10.1. YTobbl mogyunuTh WH-
dopmanmio 000 BCEX HOBBIX BO3MOKHOCTSX M MCIIPABJIEHHBIX OIMMOKAX B BEPCHH JJIsI COOOIIECTBA, CM.
https://github.com/tarantool/tarantool /releases.

* Moy, HeoOxoaumble st uaTerpannu ¢ ZooKeeper u orchestrator, 06bsiBieHsl ycrapeBmmmu u 6071b-
1e He TOIIEPKUBAIOTCH.

6 Mhaea 1. XXypHan usmeHeHumn


https://github.com/tarantool/tarantool/releases

[TIABA 2

HacTponka

B sroit rmaBe o0bscHSETCs, KaK 3arpy3uTh W HACTpouTh Tarantool Enterprise, a Tak»ke 3amycTUTh mpuMep
MIPUTIOKEHUS.

2.1 CucremMHble TpeboBaHUs

Hwxke mpencraBieHbl peKOMEHIyeMbIe CHCTEMHBIE TpeOOBaHMS it 3amycka Tarantool Enterprise.

2.1.1 TpeboBaHusa K annapaTHOMY obecrne4yeHuro

Y0066l 06ECIIEUIUTD MOJHYI0 OTKA30YCTORINBOCTD CUCTEMBI PACIPEISTEHHOIO XPAHeHUsT JAHHBIX, HEOOXOIH-
MbI KAK MUHUMYM TPHU (PU3NIECKUX KOMIbIOTEPA WJIH BUPTYAJIbHBIX CEepBepa.

st meeii TeCTUPOBAHUS MM PA3PAOOTKYU CUCTEMY MOXKHO PA3BEPHYTh, UCIOJb3Ys MEHBIEe KOJIUIECTBO
cepBepoB. Tem He MeHee, HE PEKOMEHIYeTCs UCITOIh30BaTh Takue KOH(MUTYPAINY B TPOU3BOICTBEHHOI CpeIe.

2.1.2 TpeboBaHUsA K NpOrpaMMHOMY 0becnevyeHuto

1. Tarantool Enterprise nomaepxusaer oneparmontbie cuctembl Red Hat Enterprise Linux u CentOS
Bepcuu 7.5 U BBIIIIE.

IIpumeganme: Tarantool Enterprise moxxer paborars Ha ApyruxX AUCTPUOyTHBAX Linux HA OCHOBE
systemd, HO TeCcTMpOBaHWE HA HUX HE MPOBOIUTCS, MOITOMY KOPPEKTHAasd paboTa He rapaHTHPOBAHA.

2. Tpebyercs glibc Bepcun 2.17-260.el7 6.6 u Boime. Heobxogumo npoBepuTs TEKyIyio BEPCUIO U 0OHO-
BUTH B CJIy4ae HEOOXOIUMOCTH:
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$ rpm -q glibc
glibc-2.17-196.e17_4.2
$ yum update glibc

2.1.3 CeteBble TpeboBaHusA

31ech u 1ajiee 1Mo TEKCTY MO CEpBepaMu XPAHEHUs JAHHBIX WU cepBepaMu Tarantool mOHMMAIOTCS KOMITBIO-
Tepbl, KOTOPhIE UCIOIL3YIOTCSA I XpaHEHUsS W 00pA0OTKY JAHHBIX, & TOJ CEPBEPOM AJIMWHUCTPUPOBAHUS
TIOHUMAETCA KOMIIBIOTED, C TTOMOIIHFI0 KOTOPOT'O OIEPATODP YCTAHABJIUBAET U HACTPAUBAET CHUCTEMY.

Kanacrep Tarantool paboraer no npunumnam mosHocss3uoil Tonosoruu (full mesh topology), nosromy Bce
cepsepbl Tarantool pomkHbI OmIEPKUBATH 00MeH U nepegady gaHubix ¢ aoboro TCP-nopra na TCP-noprot
3000:4000.

YT100bI HACTPOUTH YAAJEHHBIH MOHUTOPWHT WM TOAKJIIOYATHCA 1O aIMUHUCTPATUBHON KOHCOJIH, CEPBEP
AJIMUHUCTPUPOBAHUSA JOJKEH uMeTh mocryn K ciaenytomum TCP-nopram #a cepsepax Tarantool:

* 22 — 9robbl ucnosb3osBarb SSH-porokom;

* K MOpTaM, YKa3aHHBIM B KOHburypannn sx3emiisapa (napamerp http port), ais moauropunra HTTP-
METPUK.

Kpowme Toro, pekoMmeHayeTcss IpUMEHNATD CIEIYIONne HACTPONKHU it Sysctl Ha Bcex cepBepax Tarantool:

$ # TCP KeepAlive setting

$ sysctl -w net.ipvd.tcp_keepalive _time—60
$ sysctl -w net.ipv4.tcp keepalive intvl=5

$ sysctl -w net.ipvd.tcp_keepalive_probes—5

Ora Heobs3aTebHAs HACTPOMKA CETEBOr0 CTeKa Linux MOMOraeT yCKOPHTDH pelleHue Mpo0JieM € CeTE€BbIM
nojKJIoYenneM 1pu (usmdeckom orkaze cepsepa. st qoCTHKEHUS MAKCHMAJIBHON TPOU3BOAUTEIHLHOCTH
MO2KET TaK>Ke HOTpe6OBaTbC5{ HaCTpOﬁKa APYrux I1mapaMeTpoB CeTeBOI0 CTEKa, KOTOPbIE HE OTHOCATCA K
CYB/I Tarantool. g momydenuss IOMOJHUTENHHOM wHMOpMaIun 00paTuTech K pasziery PykoBoacTBo mo
onTuMu3anuu cereBoii npoussoauresbuoctu (Network Performance Tuning Guide) B nosb3oBarebekoii 10-
kymenranuu mo RHELT.

2.2 KomMnnekTtauus

Tlocnemame Bepcum  makeroB  Tarantool  Enterprise  gocrymubr B pasgene st KJIWEATOB
<https://www.tarantool.io/ru/accounts/customer _zone/packages/enterprise> _ na BebG-caiire Tarantool.
s monydennsi qocryma obparurech B support@tarantool.org.

Kax aprit maker npeacrasisier co0oii apxuB tar + gzip u BKIIO4YaeT B cebsi Caeayomnne KOMIIOHEHTHI U (hbyHK-
uu:

* crarudeckuii Ounapusiii ¢aita Tarantool, uTobbr ynpocTuTh pa3BeprhiBanue B cpemax Linux,
* HabOpP MOYJEil C OTKPBITHIM W 3aKPBITHIM HCXOIHBIM KOIOM,
* npuMep MPUIOKEHHUs, YTOOBI PACCMOTPETH BCE BKJIFOUEHHBIE MOJLYJIH.
ConepKuMoe apxuBa;
* tarantool — ocHoBHOIT ucnomHsembri daitn Tarantool.

* tarantoolct]l — cTy>KeOHBIN CKPHUNT /i YCTAHOBKH BCIIOMOTATENHHBIX MOIYJ/IEH M MOAKIIOUEHNSA K aJl-
MUHUCTPATUBHON KOHCOJIU.

8 lhaea 2. HacTtpoiika



https://www.tarantool.io/en/doc/1.10/book/cartridge/cartridge_dev/#configuring-instances
https://access.redhat.com/sites/default/files/attachments/20150325_network_performance_tuning.pdf
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* cartridge — ciy»kebHbIII CKPULT, KOTOPBII [IOMOraeT HACTPOUTH CPey Pa3paboTKu /st HPUJIOKEHU U
YIAaKOBATh UX C IEeJbI0 YIPOCTATH PA3BEPTHIBAHUE.

* examples/ — AUPEKTODHs, KOTOPask CONEPKUT IMPUMEDHI TTPHIIOKEHHUIL:

— pg_ writethrough cache/ — npunoxenue, koropoe HarssiHO NOKa3biBaeT, Kak Tarantool moxer
K3IIAPOBATDH JIAHHBIE, HALIPUMED, 3anucannbe B 6a3y manubix PostgreSQL;

— ora_ writebehind cache/ — mpuioxkeHne, KOTOpoe HAIJISAHO TOKA3bIBaeT, Kak Tarantool morker
K3ITUPOBATH BCTABKYU W CTABUTH WX B OYEPeh, Hampumep, B 6a3y manuabrx Oracle;

— docker/ — npunoxenue, npegHazHadeHHOe i npocToil ynakosku B Docker-konreiinep;

* rocks/ — JupeKropusi, KOTOpas COUEPKUT HABOP JOLOJHUTEIbHBIX MO/l C OTKPBITHIM U 3aKPbIThIM
UCXOIHBIM KOJIOM, BKJIIOUEHHBIX B JUCTPUOYTHUB B KAYECTBE ABTOHOMHOIO PEMO3UTOPHUS CTOPOHHUX OUO-
smorek. g nogydenns Oosiee moapoOHOM WHMOPMAITUN CM. CIIPABOYHUK 10 CTOPOHHUM OHOIHOTEKAM.

* templates/ — nupekTopus, KOTOPas COAEPKUT (Pailibl MAGJIOHOB it CPe/Ibl Pa3pabOTKK TPUIOKEHUIA.
* deprecated/ — 910 HabOp MOyJI€ll, KOTOpPbIE GOJIbIIE HE LOANEPAKUBAIOTCSL:
— vshard-zookeeper-orchestrator — 3To npunoxkenune na Python amis 3amycka orchestrator,

— aiibl zookeeper-scm npeacTaBaAOT coboit Momynu s uaTerpanuu ¢ ZooKeeper (Tpebyrorcs
6ubsmoreku usr)/).

2.3 YcTaHOBKa

ToroBerit apxuB tar + gzip He0OXOAMMO 3arpy3uTh Ha CEPBEP M PACITaKOBATh:

’ $ tar xvf tarantool-enterprise-bundle-<version>.tar.gz

JlomoTHUTEIbHAS YCTAHOBKA HE TPEOYETCs, TTIOCKOJIBKY PACIaKOBAHHBIE DMHAPHBIE (DAMIBI MTPAKTUIECKH T'O-
ToBbI K pabore. [lepeiimure B Karasor ¢ bunapubiMu daiinamu (tarantool-enterprise) u m106aBbTe UX B MyTh
JIISE TIOWCKA UCIOJIHSAEMbIX (DAMIOB, 3aIIyCTHB CKPUNT W3 JUCTPUOYTUBA:

$ source ./env.sh

3arem HACTpOliTEe Cpemy pa3pabOTKu, KAK OMMCAHO B PYKOBOJICTBE i Pa3padoTduka.

2.3. YcTaHOBKa 9



[IABA 3

PykoBoACTBO AJ/19 pa3paboTymKa

s pazpaborku mpuioxkenuit ucnonapdyiire cpeay Tarantool Cartridge, Koropas ycTaHOBIEHA KAK KOMIIO-
ment Tarantool Enterprise.

Huske mpuBesen cnmcok HEOOXOTUMBIX KOMAH/I:

1. CozmaiiTe mpuIoKeHNE C TMOAAEPIKKOM KJIACTEPOB U3 IMA0TIOHA:

$ cartridge create --name <app_name> /path/to

2. PaspaboraiiTe mpujioxenue:

$ cd /path/to/<app name>
$ ...

3. Ynakyiite npuioKeHue:

$ cartridge pack [rpm|tgz| /path/to/<app name>

4. PaszBepHuUTE MpUIOKEHHUE:
e Jlna makera rpm:
1. 3arpy3ure makeT Ha BCE CEPBEPHI, BbIAEIEHHBIE A Tarantool.

2. YcraHoBure Haker:

’ $ yum install <app name>-<version>.rpm

3. Bamycrure npUIOKEHUE.

’ $ systemctl start <app name>

e Jlna apxuBa tgz:
1. 3arpysure apxuB Ha BCe CEPBEPbI, BblAeJeHHbIE st Tarantool.

2. Pacnaxyiite apxmB:

10
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’ $ tar -xzvf <app_name>-<version>.tar.gz -C /home/<user>/apps

3. BamycTuTe NMPUIOKEHNE

’ $ tarantool init.lua

Bousee nomgpobuyo nadopManuio ¢ mpuMepaMu cM. B JokyMeHTanun mo Tarantool ¢ OTKPBITBIM KOIOM:

® DYKOBOJICTBO JIJTsl HATUHAIONINX, B KOTOPOM MOIIAr0BO pa3bupaercs: pa3paboTKa u pa3BepThIBAHUE TPO-
CTOrO KJIACTEPHOrO MPUJIOXKeHus ¢ momoipio Tarantool Cartridge,

* 1107POOHOE PYKOBOJICTBO TO CO3MAHUIO W YIPABIEHUIO KJIACTEPHBIME Tpuiokenusmu Tarantool ¢ mo-
moripio Tarantool Cartridge.

Kpowme Toro, B 3TOM pyKOBOACTBE 0CODOE BHUMAHUE YIAETIeTCSA PYHKIUIM Pa3padOTINKa, CIeuUIHBIM /15
Enterprise-Bepcuu, KoTopbie JOCTYIHBL B JoM0JHEHHE K Bepcun Tarantool ¢ OTKPBITHIM HCXOTHBIM KOJIOM B
cpeqe Tarantool Cartridge:

* apropusanus ¢ ucnosb3osanuem LDAP B se6-unrepdeiice,
* HE3ABUCHMBIE OT CPEIbI MPUJIOKEHUS,

* mpuMephl MPUJIOKEHHUH, KOTOpbIe MOAX0naT /i Enterprise-sepcun.

3.1 Peanusauus aBTOpM3auum c wucnosiboBaHnem LDAP B Beb6-
UHTepdence

Ecnu B Bameit opranusaiuu ects cepsep LDAP, moxkHO mogakounts K Hemy Tarantool Enterprise st obpa-
6orku apropusaiuu. B srom ciygae caemyitre ooy pexoveranusiv <https: /) /www.tarantool.io /en/doc
1.10/book/cartridge/cartridge _dev/#implementing-authorization-in-the-web-interface>‘ | rme na mepom
mare HeobxoauMo 106aBuTh Moayab ldap B (daiin .rockspec B KauecTBe 3aBUCUMOCTH; PEKOMEHIYETCST TAKKE
peanuzoBaTh dyukimio check password ciemyromm obpa3om:

-- auth.lua
-- Require the LDAP module at the start of the file
local ldap = require('ldap"')

-- Add a function to check the credentials
local function check password(username, password)

-- Configure the necessary LDAP parameters
local user = string.format("cn="%s,ou=superheros,dc=glauth,dc=com", username)

- Connect to the LDAP server
local 1d, err = ldap.open("localhost:3893", user, password)

-- Return an authentication success or failure
if not 1d then
return false
end
return true
end

3.1. Peanusauus asTopusauum c ucnosbsosaHnem LDAP B Be6-uHTepdeiice 11
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3.2 ®opMupoBaHME HE3ABUCUMBIX OT CpeAibl MPUI0XKEHUN

Tarantool Enterprise mo3Bosisier co31aBaTh HE3ABUCUMBIE OT CPEIbI MTPUIOKEHUSI.

HeszaBucumoe OT cpeanbl MPUIOKEHUE MPEICTABIAET cO00H COOPKY CeIyIOIInX KOMIOHEHTOB (B OHOMN u-
PEKTOpHN):

* (aiinber ¢ Komom Ha Lua,
* ucnosHseMbli ¢aiin tarantool,
* TOJKJ/II0YEHHDbIE BHEITHUE MO/ (TIPU HEOOXOIUMOCTH).
3amyIieHHoe ¢ MOMOIIBIO UCITOTHAEMOro daitia tarantool mpusoxkenne obecrednBaeT padOTy CEpBUCA.

Mouynu — 310 croponnue 6ubiauoreku Ha Lua, ycraHOBieHHbIE B BUPTYaJbHYIO cpely (B AUPEKTOPUU IIPU-
JIOXKeHust), Koropas anasorndna virtualenv 8 Python u bundler 8 Ruby.

CTpyKTypa Takoro MPUJIOKEHWs OCTAETCS HEM3MEHHOW KaK Ha CTaAuu pa3pabOTKU, TaK W HA CTAJAUU TPO-
W3BOJICTBEHHON SKCITyaTanuu. Bech CBA3aHHBIN ¢ MPUIOKEHUEM KOJ HAXOAUTCSI B OJHOM MeCTe, TOTOB K
YIAKOBKE U KOIMMPOBAHUIO HA JTI000i cepBep.

3.2.1 YnakoBKa NpuoXXeHun

Iocite onpenesnennst MOIB30BATENBCKUX KJIACTEPHBIX POJiell U pa3pabOTKU NIPUIIOKEHUs ynakyldre ero co
BCeMM 3aBucuMocTsIMU (GuHapHBIe daiiasl Momyeit) u ¢ ucronHseMbiM daitiom tarantool.

OTO MO3BOJIUT BaM JIETKO 3arPyzKaTh, yCTAHABIUBATL U 3aIlyCKATh IPHJIOKEHNE HA JIO0OM cepBepe.

YT00bI yIAKOBATH TPUIOKEHNE, BBHITOJTHIUTE KOMAHLY:

$ cartridge pack [rpm|tgz| /path/to/<app name>

rJie yKaxKuTe myTh K Baieii cpeje pazpaborku (penosuropuio Git, KOTOPbIil COAEPKUT KO/, IIPUIIOKEHHS ), 8
TaKKe OJ[MH U3 [apaMerpoB cOOpKH:

* rpm g c6opku RPM-makera (pekoMenayercs), uian

* tgz ;g cOOpKu apxuBa tar + gz (BbibepuTe STOT Mapamerp, TOJIBKO €CJIM y BAC HET MpaB yPOBHs OOt
Ha cepBepax, BblaeseHHbIX i Tarantool Enterprise).

B pesyabrare Oymer co3gaH maker (I/IJ’II/I C2KaTbINA apXI/IB) C UMeHeM <HUMdA_IIPUI0XKEHUI >-<BepCHUsd__Ter >-
<KOJIMYECTBO _KOMMUTOB™> (Hampumep, myapp-1.2.1-12.rpm), KoTOpbIii GyJerT XpaHuTh BaIlle TPUIOKEHUE B
HE 3aBUCHUMOM OT CPeJbl BUJE.

Hasiee nepexoaure K pa3sBePTHIBAHUIO MAKETHBIX (MJIU YK€ ADXUBUPOBAHHBIX) IIPUJIOKEHUIN HA CEPBEPaXx.

3.2.2 Pa3BepTblBaHME NaKETHbIX MPUIOXKEHUI
Yr0o0bI pa3BEPHYTH IMAKETHOE MPHUJIOKEHUE, BBITOJHUATE CJIEAYIOIIHNE JAeHCTBUS HA KaKIOM CepBEpe, BbIIe-
nennom gy Tarantool Enterprise:

1. 3arpy3ure JOKAJbHO MAKET, CO3JAHHDBIN HA MPEIbIIYIIEM IIare.

2. YcraHoBUTE MPUIIOKEHUE:

$ yum install <app name>-<version>.rpm

3. BamycruTe OfMH WK HECKOJBKO 3K3eMILTsipoB Tarantool ¢ COOTBETCTBYIONIUMEI CEPBUCAME, KAK OIKCA-
HO HUXKe.

12 Inaea 3. PyKoBoacCTBO A5 pa3paboTumKa
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* OrzesibHBII IK3EMILISAD:

$ systemctl start <app name>

DTO 3aMyCTUT IK3EMILIAP cepBuca systemd c mpocaymmuBauuem mo nopty 3301.

* Heckoabko IK3EeMILJIAPOB Ha OJHOM MJIM HECKOJIBKHUX CepBEpax:

$ systemctl start <app name>@Qinstance 1
$ systemctl start <app name>Qinstance_ 2

$ systemctl start <app name>@instance <number>

rge <app_name>@instance  <number> (<uMs_npHIOKeHHs >@IK3eMIIAP _<UNUCI0>) — ITO
UMl 9K3eMIUIsIpa ceppuca systemd ¢ MHKPDEMEHTHBIM YUCIOM <number™> (yHUKAJIbHBIM It KAZK-
JIOrO 9K3eMILIAPA), KOTopoe cienyer no6asurb K nopry 3300 s HACTPONKM IPOCIYIIMBAHUS
(naupumep, 3301, 3302 u 1.1.).

4. Ecan 3T0 mpHioXKeHNe ¢ MOAJEPXKKOH KIIACTePOB, Jlajlee MePeXoanuTe K PA3BePTLIBAMNNIO KIacTepa.

YT0ObI OCTAHOBUTH BCE CEPBUCHI HA CEPBEPE, NCIOIL3YHTe KOMaH 1y systemctl stop n ykaxKute nMeHa IK3eM-
wIsApoB 1o oxaoMy. Hampumep:

$ systemctl stop <app name>@instance 1 <app name>@Qinstance 2 ... <app name>Qinstance <N>

3.2.3 PasBepTbiBaHME apXUBUPOBAHHBLIX NMPUJIOXKEHUI

Torna kak maker RPM mo ywmomyanuio mnomernaer Bame npuioxkenwe B /usr/share/tarantool/
<UMs_IPHJIOXKEHHs > Ha BallleM CepBepe, apXuB tar + gz He CO344eT KaKyIo-1ubo CTPYKTypy, LOMHMO
JIMPEKTOPUHN < MMs_TIPUJIOXKEHNsI >/, TI09TOMY BbI CAMW HeCeTe OTBETCTBEHHOCTH 3a TPABHJIBLHOCTH Pa3Me-
IIEHUS TTPUIIOKEHUSI.

IIpumevanue: [ns pa3BeprbiBanus pekoMeHyercs: ucnosb3oBarb RPM-nakersi. PazseproiBaiite apxussr,
TOJILKO €CJIM y BAC HET 1PaB YPOBHs root.

YT00BI pa3MeCTUTh U PA3BEPHYTH MPUJIOKEHIE, BHITOJIHUTE CJIEIYIOIINe IefCTBAS HA KAXKIOM CEPBEPE, BbI-
nenernoMm g Tarantool Enterprise:

1. Barpysure apxuB, pacuakyire ero u U3BJIEKUTE COAEPKUMOE B nupekropuio /home/<user>/apps:

$ tar -xzvf <app name>-<version>.tar.gz -C /home/<user>/apps

2. Bamycrure sK3eMigpbl Tarantool ¢ coOTBETCTBYIONMME CEPBUCAMH.

Jlns ynpasiienusi U KOH(MUTYPAIUK SK3EMILISPOB UCIOIb3YHTe TaKue CPeICTBa, Kak ansible, systemd
u supervisord.

3. Ecsm 310 npusiozkeHune ¢ mOAAEPKKOI KJIACTEPOB, Jajlee IePeXoauTe K PA3BEPTHIBAHNIO KIacTepa.,

3.2.4 O6HoBNEHME KOAA

Bce K3EMIIJIAPHI B KjlaCTepe AOJXKHbI UCIIOJh30BaTh OJWH W TOT K€ KOI. STO OTHOCHUTCA KO BCEM KOMIIO-
HEHTAM: TOJIb30BATEIbCKUM DOJISM, TPUJIOKEHWSM, OMHAPHBIM (DaillaM MOIyJel, UCIOMHAeMbIM (daiiam
tarantool u tarantoolctl (mpu HEOGXOAMMOCTH).

3.2. ®opmupoBaHUEe HE3aBUCUMBIX OT Cpebl MPUIOXKEHUM 13
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O6parure BHUMAHUE HA BO3MOXKHYIO OOPATHYIO COBMECTUMOCTH, KOTOPYIO MOXKET IIPUHECTU ¢ CODOH J1000#
KOMTIOHEHT. DTO MOMOYKET BaM BbIOpATH CIIEHAPHUIl Jjis OOHOBJIEHWST B dKCILIyaTAIMOHHON cpefe. Vmeiite B
BUJIY, YTO BbI HECETE OTBETCTBEHHOCTDH 3a COBMECTHUMOCTH KO/A W 00pA0OTKY KOHMJIMKTOB B CIy9ae BO3HUK-
HOBEHUA HECOOTBETCTBUM.

Yrobbl 06HOBUTH J1I000# U3 KOMIIOHEHTOB, [IOAIrOTOBLTE HOBYIO BEPCHUIO l1aKera (apxuBa):
1. O6uoBUTE HEOOXOMMMBIE (halIbI B Balel cpee pa3paboTKu (JIUPEKTOPUN ):
* Bair coGCTBEHHBIH HCXOAHBIN KO MOJIH30BATEIBCKIE PO U / WM HPUJIOKEHHS.
* Bunapusie ¢aitabr momyeii.
* Ucnonusiembie aitibl. 3ameruTe ux Ha (ailiibl U3 HOBOIO KOMILIEKTA.
2. YBenmubTe BEPCHIO, KaK OMUCAHO B PA3JEJe MO YIIPABICHNIO BEPCUSIMI TTPUIOKEH S,
3. IloBropHo ynakyiite oOHOBIEHHBIE (DAiIBI, KAK OMUCAHO B Pa3ese M0 yIAaKOBKE MPUIOKEHMIA.

4. Broibepure crieHapuit 0OHOB/IEHNS, KAK OMKCAHO B Pa3ese M0 OOHOBICHNIO B IKCILIYATAITHOHHON Cpejie.

3.3 3anycK npMMepoB NMpU10XKEHNMN

Hucrpubyrns Enterprise Brirogaer B cebs IpUMepbI MPUIOKEHUH B JUPEKTOPHH examples/, KOTOpbIe Je-
MOHCTPHPYIOT OCHOBHBIE (PYHKITMOHAIBHBIE BO3MOXKHOCTH Tarantool.

IIpumepsbr mpuioKeHmii:

* IIpumoxkeHune K3MUPOBAHUs CO CKBO3HOMU 3anuchio B PostgreSQL

e Tlpuioxkenue KIMUPOBAHUs ¢ OTI0XKEHHON 3amuchbio B Oracle

* IIpocreiimree mpuaoxenne B Docker

3.3.1 lNpunorkeHne K3WMpoBaHMA CO CKBO3HOM 3anucbto B PostgreSQL
IIpumep B pg_writethrough cache/ nokassiBaer, kak Tarantool MoxKeT K31IMPOBATH JAHHbBIE, 3AIUCAHHBIE
uepe3 Hero B 6a3y maHHbX PostgreSQL 11 yckOpeHwus: 3ampoCcoB HA UTEHUE.

s mpuMepa mpuiiokeHus Tpebyercs pa3BepHyTas 6a3a maHubIX PostgreSQL m ciemyromniume MOmysIm CTO-
POHHUX OHOIMOTEK:

$ tarantoolctl rocks install http
$ tarantoolctl rocks install pg
$ tarantoolctl rocks install argparse

IIpocmorpuTe Kom, B (haitaax, 9ToOOBI MOHATH, 9TO MOXKET JeJIaTh MPUIOKEHNE.

Yrobbl 3amyCTUTh TPUIOXKEHNE JITsT JIOKATBHON 6a3bl JaHHBIX PostgreSQL, BeImoHUTE KOMAHTY:

$ tarantool cachesrv.lua --binary-port 3333 --http-port 8888 --database postgresql://localhost/postgres

3.3.2 lNpunorkeHune K3MpoBaHUS € OT/I0XKeHHOM 3anucbto B Oracle

ITpumep B ora-writebehind-cache/ mokaspiBaer, kak Tarantool MoXKeT KSIIHPOBATH 3AIMCH W TIOMENATh UX
B 06a3y mamabix Oracle 1jist yCKOpeHUs KakK 3aMuCh, TAK U YTEHUS.

14 Inaea 3. PyKoBoacCTBO A5 pa3paboTumKa
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Tpe6boBaHWUA NPUJIOXKEHUS

Jlyist mprMepa MpUJIOKeHUsT HeOOXOIMMBI:
* pasBepuyTad 6a3a manuabix Oracle;

e urcrpymentsl Oracle: Instant Client and SQL Plus, o6a Bepcun 12.2;

IMpumeuanue: Eciu Oracle Instant Client Bbimaer omubku B dailiax ¢ pacumpenueM .So (IuHaMu-
gyeckue 6ubauoreku Oracle), nomecrure ux B Kakymo-jubo AUPEKTOPUIO U 100aBbTE €6 B [IEPEMEHHYTO

okpyzxkenusg LD LIBRARY PATH.

Hanpuwmep: export LD LIBRARY PATH=$LD LIBRARY PATH:$PWD/
<myTb K _aiimaMm so>

* MOJYJH CTOPOHHHUX OMOIMOTEK, IepevdncieHHbie B (paitine rockspec.

YT1oOBl  yCTAHOBUTH  MOJAY/IW, BBIOJHWUTE  CJHEAYIONIYIO KOMAaHAy B  JAWpeKTopunm  examples/
ora_ writebehind cache:

$ tarantoolctl rocks make oracle _rb_cache-0.1.0-1.rockspec

Eciu y Bac mer passepuyToro sk3emiuispa Oracle mom pykoii, 3amycture mycToii 0OObEKT B KOHTEWHEpe
Docker:

1. B 6paysepe poiigure B Peectp konreiinepos Oracle, seibepure Database (Baza nannbix) u npumure
«Kopnoparusubie ycsioBust u orpanndenus Oracles.

2. B mupekropuu ora-writebehind-cache/ Boitanre B penosmropwmii non ydernoit 3amuchio Oracle, mosy-
YUTE JaHHBbIC U 3aITyCTUTE 06pa3 C IOMOIIBIO IMOATOTOBJICHHBIX CKPHUIITOB

$ docker login container-registry.oracle.com
Login:
Password:
Login Succeeded
$ docker pull container-registry.oracle.com/database/enterprise:12.2.0.1
$ docker run -itd \
-p 1521:1521 "
-p 5500:5500
--name oracle '
-v "$(pwd)" /setupdb/configDB.sh: /home /oracle/setup/configDB.sh '
-v "$(pwd)" /setupdb/runUserScripts.sh: /home/oracle/setup /runUserScripts.sh
-v "$(pwd)" /startupdb:/opt/oracle/scripts/startup \
container-registry.oracle.com/database/enterprise:12.2.0.1

Korma Bcé 6ymer roToBO, 3amycTUTE TPUMED TIPUIOKEHUS.

3anycK K3LMPOBaHUSA C OT/IOXKEHHOM 3aMUCbio

Yr1oOBbl  3aIyCTHTHh MPUJIOXKEHWEe, BBHIMOJHATE CJEAYIONIyI0 KOMaHAy B JuWpeKTopnu examples/
ora_ writebehind cache:

$ tarantool init.lua

JlarHoe MpuIoKeHne TO/IEPKUBAET CJEAYIONINE 3aMPOCH:

* TMonyuenue nauubix: GET http://<host>:<http port>/account/id;

3.3. 3anycK npuMepoB NPUIOXKEHUIH 15
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* Hobasaenue: POST http://<host>:<http port>/account/ co ciepyommmu Janbivu:

{"clng_clng id":1,"asut_asut_id":2,"creation data":"01-JAN-19","navi_user":"userName"}

* O6uosnenne: POST http://<host>:<http port>/account/id ¢ Temn e ZaHHBIMHU, YTO W B 3aTMPOCE
Ha J00aBJIeHuE;

* Vnanenne: DELETE http://<host>:<http port>/account/id,rme id — sro uaenrnduxarop y4erHoit
3aIliCH.

Barusinure na nupumepst ckpuuros CURL B gupekropuu examples/ora_ writebehind cache/testing u upo-
cmorpure daiin README.md a5 nosydenus J0moJHATEIBHOM uH(OpMamnum 06 UX UCIOJIb30BAHUN.

3.3.3 lMNpocTenwee npunoxxeHue B Docker
TIpumep B qupexropuu docker/ comepkuT npocreiiniee MpuIOKeHUe, KOTOPOE MOKHO YIAKOBATH B KOHTEHHED
Docker u 3amycrurs na CentOS 7.

@aiin hello.lua opeacrasiser coboit s1eMEHTAPHYIO TOYKY BXO/A B MIPHUJIOKEHHE, IIO9TOMY Bbl MOXKETE J100a-
BUTDH Ty COOCTBEHHBIH KOJI.

1. YTobbI CO31aTh KOHTEITHED, BBIMOJTHUTE KOMAHLY:

’ $ docker build -t tarantool-enterprise-docker -f Dockerfile ../..

2. YT0o0bbI 3aIyCTUTD €ro:

’ $ docker run --rm -t -i tarantool-enterprise-docker

16 Inaea 3. PyKoBoacCTBO A5 pa3paboTumKa



rnasa 4

PykoBOACTBO aMUHMCTpaTOPa KJacTepa

B stom pykoBoacTBe 0coboe BHUMAaHNE yaeadeTcsa MYHKINIM pa3padboTdnka, crenuduaasivM a1 Enterprise-
BepCHUH, KOTOPbIE JOCTYHHBI B JIONOJHEHWE K Bepcud Tarantool ¢ OTKPBITBIM HMCXOIHBIM KOIOM B CpeJie
Tarantool Cartridge:

* NIPOBOJHUK CIEiiCcOB
* OOHOBJIEHUE HE3ABUCUMBIX OT CPEJIbl IPUJIOKEHNI HA pabounX cepBepax

JIubo obparurecy K mokymernTanuu 1m0 Tarantool ¢ OTKPBHITHIM MCXOMHBIM KOJIOM, 9TOOBI MOJIYYATh:
* 6a30ByI0 WHMOPMAIIHIO O PA3BEPTHIBAHNN U yipasaennn Tarantool-kiacrepom

* JIOTIOTHUTENbHYI0 HH(MOPMAIUIO 00 yirpasenni sx3eMiuisipavn Tarantool.

4.1 AHanus cnemcos

Beb-unTepdeiic mo3BosgeT MOAKIIOYATHCA K JTI000MY 9K3EMILIAPY B KIacTepe B Opay3epe, ITOObI IPOBEPUTD,
KAKUE B HEM XPaHATCs CLEeChl (eC/d OHU €CTb) U UX COUEPKUMOE.

Y100l TPOCMOTPETH CIIEHCHI:

1. Orxpoiire Brianky Space Explorer (IIpoBoauuk creiicoB) B MeHIO ciieBa:

17
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Cluster HOStS

Space Explorer )
URI Alias Status
localhost:3305 s2-replica healthy
localhost:3304 s2-master healthy
localhost:3302 s’1-master healthy
localhost:3301 router healthy
localhost:3303 s1-replica healthy

2. Haxxmure connect (MOAKJIOYUTHCSA) PAJIOM C IK3EMILISIPOM, B KOTOPOM XDaHITCs JaHHble. Ba3zoBas
npoBepKa paborocnocobrocTH (test.py) u3 npuMepa NPUIIOZKEeHNs Pa3MeIaeT 00pa3ibl JAHHBIX B OJJHOM
Habope pemuk (1ap/e), M0ITOMY €ro Macrep U PelikKa XPaHST JaHHbIEe B CBOUX cleiicax:

Hosts / s2-master

Show hidden spaces:

Name 1D engine bsize len temporary is_local
account 514 memtx 34 2
customer 513 memtx 10 1

IIpu noak/IOYeHNN K 9K3EMILISAPY TTPOBOJHUK CIEcOB oToOpaskaeT Tabsunily ¢ 6a30Boit nHboOpMalmei
mo creficam. /ljist mosTyueHus MOMOJHATENHHOW HHGMOPMAIMK CM. CIIPABOYHUK 110 hox.space.

YT00BI TPOCMOTPETH CKPBITHIE CHEHCHI, OTMETHTE COOTBETCTBYIONIHI (DI1a2KOK:

Hosts / s2-master

Show hidden spaces:

Name ID engine bsize len temparary is_local
_bucket 512 memtx 16118 1500

account 514 memtx 34 2

customer 513 memtx 10 1

3. Haxxmure Ha ums cmeiica, 9T00b yBUAeTh HHMOPMAIHUIO O ero (hOPMATE U COAEPAKIMOM:
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Hosts / s2-master / account

Info

Engine: memtx
Temporary: no
Bsize: 34

Len: 2

Format: account_id (unsigned), customer_id (unsigned), bucket_id (unsigned), balance (string), name (string)

Indexes

Index: NotChosen

account_id customer_id bucket_id
(unsigned) (unsigned) (unsigned)

balance
(string)

"0.00"

"0.00"

name
(string)

"default"

"reserve"

JlJ1a moucka TaHHbIX BbIOepUTE WHIEKC U (HEOOA3ATEIBHO) €ro TUII UTEPAIUU U3 BbINAJAIONIEr0 CIIUCKA

1 BBeJUTE 3HAYCHHE NHIEKCA:

Indexes
Index: = account_id
account_id (unsigned): 2
account_id (unsigned) customer_id (unsigned)
2 1

4.2 O6GHOBJ/IEHME B IKCMNJIyaTaLLlMOHHOM cpeae

ALL

ALL
EQ
REQ
GT
GE
LT

LE

YUT00ObBI BBIMOTHATH OOHOBIEHHE OTAETHHOTO IK3EMILIIPa WK KJTacTepa, HeOOXOINMa HOBASI BEPCHSI ITAKETHOTO

(uu ApXUBUPOBAHHOIO) HPUJIOXKEHUS.
OO6GHOBHTH OTIEIBLHBIN IK3EMILJISD MPOCTO:
1. Barpysure naker (apXxuB) HA CEPBEP.

2. OcraHoBUTE TEKYIIHH IKIEMILIAP.

3. Paspepuure HOBbIIl 9K3eMILISD, KAK OLMCAHO B PA3JIEJIe O DA3BEPTHIBAHUM LIAKETHbIX IIPUJIOKEHUH (uiiu

APXUBUPOBAHHBIX).

4.2. O6HOBNIEHME B IKCMNyaTaLMOHHOM cpepe
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4.2.1 O6HoBNIEHUE KNacTepa

YT100bI OOHOBUTH KJIACTEDP, BHIOEPUTE OIUH U3 CJIEAYIOMIUX CIIEHAPHUER:

* 3agepirenue paboThl Kiracrepa. Pekomergyercs: 1iis obHOBIeHUiT 63 06paTHON COBMECTUMOCTH, TPe-
Oyer mpoCTosl.

* Jloouepennoe obmosienne. Pekomeniyercs st OOHOBIEHMH ¢ OOPATHON COBMECTUMOCTHIO, HE Tpedyer
TIPOCTOSI.

Y1006l OOHOBUTDH KJIACTEP, BHITOJIHUTE CJIEAYIONINE IeHCTBUS:

1. 3annanupyiite BpeMs IPOCTOs WK IOOYEPETHOE OOHOBJIEHUE IK3EMILISIPOB.

2. BarpysuTe HOBbBII NakeT (UM apXUB) MPUJIOKEHUS HA BCE CEPBEPHL.

Jamnee meiicTByiiTe IO BRIOPAHHOMY CIIEHAPHIO:

* 3agepiienue paboThl Kiracrepa:

1.
2.

OcraHoBHTE BCE IK3EMILISIPHI HA BCEX CEPBEpax.

Pa3zBepHuTE HOBBIN MakeT (apXMB) Ha KaXKJOM CEpBepe.

* Tloouepemmoe obHOBMEHME. BhImoHrTE Clieayome efCTBASA I KaXKI0r0 Habopa PeIIuK [M00depe -

HO:

1.

OcranoBuTe pernKy Ha J1000M cepBepe.

. PazBepuure HOBbIN maker (apXxuB) HA MECTE CTAPON DEILIUKU.

[epesenuTe HOBYIO pemuKy B cTaryc mMacrepa (cM. pazmen Cuvena vacrepa B HAOODE DEITIK B
pykosozcrse 110 Tarantool).

[ToBTOPHO pa3zBepHUTE CTAPHIA MACTEP M OCTAJILHBIE SK3EMILISIPHI B HAOOpe pPEeIlInK.

. Byabre roTroBbI pemarb BO3MOXKHbBIE MPOOJIEMBI C JIOTHKO.
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[MIABA D

MHCTpYKLI,MI/I No NoBbILLEHUIO 6e30nacHOCTHU

B nmamnOM pyKOBOACTBE 0ODBSCHSIETCS, KaK obecmednTh Oe30macHoCcTh B Kaacrepe Tarantool Enterprise, mc-
[0JIb3ysl BCTPOEHHBIE (DYHKIINHU, U JAIOTCA OOIINEe PEKOMEH IAIMY TI0 MOBBIIIEHIIO HE30MACHOCTH.

B Tarantool Enterprise wer Buimesentnoro API mist kouTposs 6e3omacHocT. Bee HEoOXOIUMBIE HACTPOWKHU
MOYKHO BBITIOJTHUTH Y€pe3 aIMUHUCTPATUBHYIO KOHCOJIH WJIN KOJI MHUIIHAJIU3AIINN.

5.1 BcTpoeHHble cpeacTBa 6e3onacHoOCTHU

B Tarantool Enterprise ects ciemyrorue BCTPOEHHBIE CPEACTBA, OE30MACHOCTH]:
* ayreHTU(DUKAIIHS,
* ympaBJieHHE JOCTYIIOM,
* JKypHAaJ ayIuTa;
A rakxke QyHKIIUU PE3EPBHOIO KOITUPOBAHUS:
* coznanue cunvkos (busngeckoe),
* cozjanue 1amios (JIOruueckoe).

B cienytomnux pasmenax onucanbl 3TH (PYHKIUA U IPUBEIEHBI CCHLIKKA HA TMOAPOOHYTIO TOKYMEHTAIUIO.

5.1.1 AyteHTudUKauus
Tarantool Enterprise momepkuBaer ayreHTu(UKAIAIO HA OCHOBE IMAPOJIEH U JOIIyCKAET JBA TUIA COEIHHE-
HU:

* dYepe3 aIMUHUCTPATUBHYIO KOHCOJIb U

* yepe3 JBOUYHBIN [IOPT JJisl ONEepaluii YTeHus / 3allMCU U BbI30BA IIPOLELYD.
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g nonydenusi JonosHuTebHON mHMOpManuu 00 ayreHTudUKAINA U TUIAX COEJUHEHUI CM. Pa3jiesl 110
6e3omacHOCTH B pyKoBOACTBe 0 Tarantool.

Kpowme Toro, Tarantool mpegocrasisier ciemyiomnme OyHKITMOHAIBHBIE BO3MOXKHOCTH:

® CeancChbl — COCTOSIHUS, KOTOPbIE CBA3BIBAIOT COEIMHEHHS C MOIB30BATENSAMA U MPEJOCTABISIOT JOCTYI K
API Tarantool nociie ayrenrudukanymu,

* Tpurrepbl AyTeHTUMOUKAINN, KOTOPHIE BLIMOJIHAIOT JIEHCTBUS P COOBITUSX Ay TEHTH(DUKAIIAN.

* croponHue (BHEIIHUE) IPOTOKOJIBI U CIIy2KO0bI ayrenTudukanuu, rakue Kak LDAP uiu Active Directory,
MOIEPKUBAIOTCA B BeO-nHTEpdeiice, HO HEAOCTYIHBI HA YPOBHE OMHAPHOIO IIPOTOKOJIA.

5.1.2 YnpaBneHue oCTYNnom
s agvmuanctparopos Tarantool Enterprise mpemocraBisier cpeacTBa MpegOTBPAIEHAST HECAHKIIMOHUPO-
BAHHOTO JIOCTYTIa K 0a3€ MAHHBIX U K OMPEIEEHHBIM (DyHKITUIM.
Tarantool pazaugaer:
* pasHbIX 1OoJIb30BaTeseil (rocreii u ajMUHUCTPATOPOB),
* TMpPaBa, CBSI3aHHBIE C MOJIH30BATEISIMH,
* posiu (KOHTEHHEPDI JJIst POJieil), BbIIAHHBIE TI0JIb30BATEIIM;
1 xpanut wHGOPMAIINIO O JOCTYIE B CUHCTEMHBIX CIIEHCax:
* cmeiic _user /iyid XpaHEHHUs UMEH II0JIb30BaTes el u Xem-mnapoJeit s ayrearudukannu,
* cmefic _priv s XpaHeHWs TpaB J0CTyTa.

Jis mosydYenus JOMOJHUTENBHON WHAMOPMAIMA CM. DA3/IE/l 110 YIPABJICHUIO IOCTYIIOM B DYKOBOJICTBE 110
Tarantool.

Toub30Baresn, KOTOpbie CO34AI0T 0OBEKTHI (CLEACH, UHAEKCDI, 110J1b30BaTEIIel, POJIU, LOCIEI0BATEIbHOCTH
u byHKIMK) B 6a3e JAHHBIX CTAHOBATCS UX BJIAJEIbIAMEA U ABTOMATHYECKH MOJIYYalOT MPABa Ha TO, YTO OHU
co3maror. [l mosiyYeHus JOMOTHUTEIbHON HHGMOPMAIIMK CM. DA3/IES O BIAJICILIAX 1T TTPABAX B PYKOBOJICTBE
no Tarantool.

5.1.3 XXypHan ayauTa

B Tarantool Enterprise ectb BCTpOEHHBIH KyPHAJ ayIUTa, B KOTOPOM 3aIIACHIBAIOTCS TaKue COObITHS, KaK:
* TpOiiIeHHAs W HEMPOIeHHAs ay TeHTU(DUKAIINT;
* 3aKPBITHE TOIKIIOUEHNT;
* co3/aHue, yIajieHue, BKIIOYEHNe U OTKJIIOYEHNE [T0Ih30BATE el
* u3MeHeHue TapoJieil, TpaB U poJei;
* OTKa3 B JOCTyIE K 00beKTaM 0a3bl JAHHBIX;
B xypnuase aynura yKa3bBaioTCs:
* OTMETKHU BPEMEHH,
* WMeHa MOJIb30BaTesell, KOTOPhIe BHITTOJIHAIN TeHCTBUA,
* runbl cobbiTuil (HanmpuMep, user _create, user _enable, disconnect u T.1.),

¢ onucaHwue.
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Ecrp nBa xonburypanuoHHubx mapaMerpa Jjs HACTPOUKH KypPHAJIA AyUTa:

* audit log = <PATH TO _ FILE>, amamor mapamerpa log; ecim maHHBIH HapaMerp 3aJaH, TO
Tarantool 3amuceiBaeT coObITHS, TIOJIEXKAIINE Ay IUTY, B yKA3aHHbIN (aii;

* audit_nonblock, anasor nmapamerpa log nonblock.
J1st oydenust TOTOHNTEIbLHOW HHMOpMAINK O KYPHATUPOBAHUN CM. CJIEIYIOIINE PA3/Iehl:
* pasjies o KypHajax B pykoBozcTse 1o Tarantool,
* Dpazjen mo KyPHATUPOBAHUIO B CMIPABOYHUKE MO HACTPOHKE,
* mpmiIoKeHne A JAHHOTO JOKYMEHTA.

IIpaBa mocrymna k baiiylaMm XypHAJIa MOXXKHO HACTPOUTH, KaK s JIIOOOTO Apyroro o0bexTa (hailaoBoil cu-
crembr Unix — gepe3 chmod.

5.2 PekomMmeHaaumu No NOBbILLEHUIO 6€30MacHOCTU

B srom pasmesie maHbl peKOMEHIauu, KOTOPbIE MOT'YT IIOMOYb BaM IIOBBICUTH O€30MACHOCTDH KJIACTEPA.

5.2.1 Kpuntorpaduyeckas 3awmura Tpaduka

Tarantool Enterprise se mudpyer rpaduk, npoxoasaimuii yepe3 JBOUUHBIE COeAuHEHus (T.€. MEXKIy CepBe-
pamu B Kjacrepe). UToObl 3alUTUTh TaKue COeJIUHEHNs, PEKOMEH Iy eTCs:

* HACTPOHUTDH TYHHETUPOBAHUE COEJIUHEHUS WJIH
* 3amupoBaTh CaMU JaHHbIE, KOTOPbIE XpaHATcd B 6a3e.
s moiydenusi JOMOTHUTEIBHON WHMOPMAIINN CM. CIIPABOTHUK 10 MOJIYIIO Crypto.

Monyns HTTP-cepsepa w3 croponnux Oubsmorek ne momgepxkuBaer nporokoa HTTPS. YUrobsr ycramo-
BUThH Ge3onacHoe coenunenue s Kiaunenta (manpumep, REST-cepBuc), pekoMeniyeTcs CKPbITh 9K3EMILIsAP
Tarantool (poyrep, eciu 310 Kjacrep K3eMILIAPOB) 3a cepBepoM Nginx u HACTpouTh Jijisd Hero ceprudukar

SSL.

Yr00bI yOeauThCsi, YTO HUKakas uHGOpPMAIWsS HE MOXKET ObITh MepexBadeHa u3BHE, 3amycture Nginx Ha
TOM Ke (PU3UIECKOM CepBepe, YTO W IK3IEMILIAD, U HACTPOHTe mX CBsA3b mo Unix-cokery. [ljsa mosrydenust
JIOTIOTHUTEIBHON HHMOPMAIIH CM. CIIDABOTHIK 110 MOJLYJII0 socket.

5.2.2 HacTtpoika 6paHgmayapa

YT00BI 3AIATUTH KJIACTED OT HEXKEIATEIHHON CeTEBON aKTUBHOCTH W3BHE, HACTPONTE OpAHIMAYIp HA KaXK-
JIOM cepBepe, 9TOOBI pa3peruTh TpaduK depe3 MOPThI, MePEUNCIeHHbIE B CETEBBIX TPEOOBAHUIX.

Ecau BB ncnonb3yere crarmdeckue [P-agpeca, mOBTOPHO BHECHTE WX B OENBIM CIHCOK HA KaXKIOM CEpBEpe,
HOCKOJIbKY KJIacTep paboTaeTr Ha MpHMHIMIAX 10JHOCBA3HON Tonoaoruu (full mesh topology). Pekomenmyer-
Csl BHECTM B YEPHbII CIIMCOK BCEX OCTAJIbHBIE aJPeca Ha BCeX cepBepax, KpoMe poyrepa (paboraroiero 3a
cepsepom Nginx).

Tarantool Enterprise #e mpenocrasiser 3amury or DoS-arak wim DDoS-arax. st 9mux mesieit peKOMeH Iy~
€TCAd NCIOJIb30BaThb CTOPOHHUE IIPOI'PDAMMBI.
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5.2.3 LlenocTHOCTb JaHHbIX

Tarantool Enterprise He XpaHUT KOHTPOJIHHBIE CYMMBI W HE TPEIOCTABJISET WHCTPYMEHTHI [JIsi KOHTPOJIS
[IEJIOCTHOCTH JAHHBIX. €M He MeHee, OH O00eCIIeYMBAET MMEePCHCTEHTHOCTH JAHHBIX C IMOMOINBIO KYyPHAJA
YIPEXIAONIEN 3aucu, PeryadpHo ejJaeT CHUMOK BCero Habopa JaHHBIX HA AWCK W 1IpoBepseTr (dopmar
JIAHHBIX BCAKWI Pa3, KOTIA CAUTHIBAET JAHHBIE C IUCKA. JIJIs MOIyYeHus TOMOJHUTETHHON HH(OPMAIUTN CM.
pa3ziesl 0 MEPCUCTEHTHOCTH TaHHBIX B PYKOBOACTBE 1m0 Tarantool.
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rnaBA 6

CnpaBoYHUK MO MOAY/IAM

6.1 Idap

6.1.1 LDAP client library for tarantool

This library allows you to authenticate in a LDAP server and perform searches.

Usage example

First, download glauth, a simple Go-based LDAP server using the following command:

’ ./download glauth.sh

Then run glauth:

’ ./glauth -c glauth _test.cfg

Then run the following tarantool script in a separate terminal

#!/usr /bin/env tarantool

local ldap = require('ldap"')
local yaml = require('yaml")

local user = "cn=johndoe,ou=superheros,dc=glauth,dc=com"
local password = "dogood"

local 1d = assert(ldap.open("localhost:3893", user, password))
local iter = assert(ldap.search(ld,

{base—"dc—glauth,dc—=com",
scope="subtree",

(continues on next page)
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(npomoszKeHUe ¢ mpeaBLAyIell CTPAHMUIIE )

sizelimit=10,
filter—"(objectclass=*)"}))

for entry in iter do
print(yaml.encode(entry))
end

Usage Idap for authorization in the web interface

See this doc page

6.1.2 Changelog

All notable changes to this project will be documented in this file.

The format is based on Keep a Changelog and this project adheres to Semantic Versioning,.
[Unreleased]
Added
* Gitlab CI testing
[1.0.0] - 2019-04-03
Added

* Basic functionality
* Luarock-based packaging

* Build without any dependencies but Tarantool Enterprise

6.2 task

6.2.1 Module scheduler

Task scheduler (a cartridge role).

Functions

init (opts)

Initialize the scheduler, start cron background fiber.
Parameters:

* opts:
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— runner: (string) name of the runner module name, default is task.runner.local

— storage: (string) name of the storage module, default is task.storage.local

get_tasks ()

List registered tasks.

get_task_log (opts)

List task execution log, ordered by creation time.
Parameters:
* opts:
— filter: (table) must contain either an id number, or an array of names
— limit: (number) the maximum length of a single task log fetched from storage

— created: (string) ISO 8601 timestamp, acts as offset for pagination

start (nhame)

Start a task.
Parameters:

* name: (string) name of the task

stop (id)

Stop a running or pending task.
Parameters:

* id: (string) name of the task

forget (id)

Remove task execution log record from storage.
Parameters:

* id: (string) name of the task

start_periodical_task (name)

Start a periodical task.
Parameters:

* name: (string) name of the task

6.2. task 27
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register (tasks)

Register available tasks. Starts launching periodical and continuous tasks, allows to start single shot tasks.
Parameters:

* tasks: (table) names of tasks

6.2.2 Module roles.scheduler

Task manager (a cartridge role).

Handles setting available tasks from the cluster config, handles scheduler fibers (including failover). In a
basic case, it sets up a scheduler, a task storage, and a task runner on the same node.

6.2.3 Module roles.runner

Local task runner module, used by default.

You must provide the same interface if you want to write your own one. It is expected to take tasks from
storage, run them, and complete them.

6.2.4 Module roles.storage

Local task storage module, used by default.

You must provide the same interface if you want to write your own one.

Functions

select (index, key, opts)

Select task log.

Parameters:
* index: (string) index to iterate over; default is id
* key: (string) index key value

* opts: (optional table) compatible with[vanilla Tarantool iterator parameters](https://www.tarantool.
io/en/doc/1.10/book/box/box _index/#lua-function.index object.select)

6.2.5 Task Manager for Tarantool Enterprise

@lookup README.md

Task manager module allows you to automate several types of background jobs:
* periodical, that need to be launched according to cron-like schedule;
* continuous, that need to be working at all times;
* single shot, that are launched manually by the operations team.

You get the following features out-of-the-box:
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* configurable schedule of periodic tasks;
* guarding and restarting continuous tasks;
* stored log of task launches;
* API and UI for launching tasks and observing launch results.
Task manager comes with several built-in cluster roles:
* task.roles.scheduler, a module which allows to configure launchable tasks;
* task.roles.runner, a cluster-aware stateless task runner;

* task.roles.storage, a cluster-aware dedicated task contents storage;

* plugin-based API which allows you to provide you own storage module (e. g. distributed, or external

to Tarantool cluster), or your own runner module, providing more tooling for your needs.

Basic usage (single-node application)

1) Embed the following to the instance file:

local task = require('task")

cartridge.cfg({
roles = {'my role', ...}
b))

task.init _webui()

2) Add to your role dependency on task scheduler, runner and storage roles:

return {

dependencies = {
'task.roles.storage ',
'task.roles.scheduler’,
'task.roles.runner’

3) Add tasks section to your cluster configuration:

tasks:
my _task:
kind: periodical
func_name: my module.my_task
schedule: "* /* 1 * * % *1

4) That’s it! my task function will be launched every minute.

Advanced usage (multi-node installation)

1) Embed the following to the instance file:

6.2. task
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local task — require('task")
cartridge.cfg({
roles = {

'task.roles.scheduler',
'task.roles.storage ',
'task.roles.runner’

task.init_webui()

2) Enable the task scheduler role on a dedicated node in your cluster (after deployment). If you set up a
big cluster, don’t set up more than one replica set with the scheduler.

3) Enable the task storage role on a dedicated node in your cluster (after deployment), possibly on the
same node as task scheduler. If you set up a big cluster, don’t set up more than one replica set with
the storage.

4) Enable the task runner role on dedicated stateless nodes in your cluster (after deployment) - as many
as you may need.

Advanced usage (sharded storage)

1) Embed the following to the instance file:

local task = require('task")
cartridge.cfg({
roles — {

"task.roles.sharded.scheduler ',
'task.roles.sharded.storage',
'task.roles.sharded.runner'

task.init _webui()

2) Enable the task scheduler role on a dedicated node in your cluster (after deployment). If you set up a
big cluster, don’t set up more than one replica set with the scheduler.

3) Enable the task storage role on the nodes of some vshard group (or an all storage nodes). Set up
cartridge built-in vshard-storage role on these nodes.

4) Enable the task runner role on dedicated stateless nodes in your cluster (after deployment) - as many
as you may need.

Tasks configuration

Tasks are configured via the scheduler cluster role. An example of valid role configuration:
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tasks:

my _reload:
kind: periodical
func_name: my module.cache reload
schedule: "* /% 1 * * * %v
time_to_resolve: 180

my _flush:
kind: single shot
func_name: my module.cache flush
args:

- some_stringl
- some _string?2
push_metrics:
kind: continuous
func_name: my module.push metrics
pause_sec: 30

* Every task must have a unique name (subsection name in config).
* Each task must have a kind: periodical, continuous, single shot.

* Each task must have a func_name - name of the function (preceded by the name of the module) which
will be invoked.

* Each task may have time to_resolve - timeout after which a running task is considered lost (failed).

* Each task may have args - an array of arguments which will be passed to the function (to allow basic
parametrization)

* Periodical tasks also must have a schedule, conforming with ccronexpr (basically, cron with seconds).
* Tasks may have a pause_sec - pause between launches (60 seconds by default).

You may set up default task config for your application in task.init() call:

task.init({
default _config — {

my task = {
kind = 'single shot',
func_name = 'dummy task.dummy’,
}
1
1))

Default config will be applied if no tasks are set in clusterwide config. task.init() should be called prior to
cluster.cfg().

Advanced usage
Running a task via API

Everything visible from the Ul is available via the API. You may look up requests in the Ul or in the cartridge
graphql schema.

curl -w "\n" -X POST http://127.0.0.1:8080/admin/api --fail -d@- <<'QUERY"
{"query": "mutation { task { start(name: "my reload") } }"}
QUERY
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Supplying custom runner and storage

Embed the following to your instance file

task.init({
runner — 'my tasks.my runner’,
storage — 'my _tasks.my storage'

)

cartridge.cfg{...}
task.init_webui()

Be sure to call task.init() it prior to cartridge.cfg, so that custom options would be provided by the time
role initialization starts.

You may set up then only task scheduler role, and handle storages and runners yourself.

Writing your own runner and storage

Runner module must expose api member with the following functions:
* stop_task
storage module must expose api member with the following functions:
* select
* get
* delete
* put
* complete
* take
* cancel
* wait

For more details refer to built-in runner and storage documentation

6.2.6 Changelog
All notable changes to this project will be documented in this file.

The format is based on Keep a Changelog and this project adheres to Semantic Versioning.

[Unreleased]
[0.6.1]

* Bugfixes and minor improvements
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[0.6.0]

Added:
* Ability to specify task args in config
* several bugfixes
[0.5.0]
Added:
* task storages can now be set up on vshard storages
* default task configuration can be set up in task.init()

[0.4.0]

Changed:
* task now depends on cartridge instead of cluster

* cartridge dependency bumped to 1.0.0

[0.3.0]

Added: - Cluster-aware task storage role - Cluster-aware task runner role

Changed: - Module initialization API changed: now task scheduler role does not start runner and storage by
default; you must handle it via role dependencies or via respective cluster roles

[0.2.0]

Added: - Basic functionality - scheduler, local task storage, local task runner, cluster role, cluster Ul

6.3 tracing

6.3.1 Module opentracing

OpenTracing API module entrypoint

Functions
set_global_tracer (tracer)
Set global tracer

Parameters:

* tracer: (table)
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get_global_tracer ()

Get global tracer
Returns:

(table) tracer

start_span (name, opts)

Start root span
Parameters:
* name: (string)

* opts: table specifying modifications to make to thenewly created span. The following parameters are
supported: trace id , references ,a list of referenced spans; start time , the time to mark when the
spanbegins (in microseconds since epoch); tags , a table of tags to add tothe created span.

— trace_id: (optional string)

— child_of: (optional table)

— references: (optional table)

— tags: (optional table)
Returns:

(table) span

start_span_from_context (context, name)

Start new child span from context
Parameters:

* context: (table)

* name: (string)
Returns:

(table) span

trace_with_context (hame, ctx, fun, ...)

Trace function with context by global tracer This function starts span from global tracer and finishes it after
execution

Parameters:
* name: (string) span name
* ctx: (table) context
* fun: (function) wrapped function

* ...: (vararg) function’s arguments
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Returns:
(vararg) result
Or

(nil) nil

(string) err error message

Usage:

-- Process HT'TP request
local ctx = opentracing.extractors.http(req.headers)
local result, err — opentracing.trace _with context('process data', ctx, process data, req.body)
-- Wrap functions. In example we create root span that generates two child spans
local span = opentracing.start _span()
local result, err — opentracing.trace_with context('format string', span:context(), format, str)
if not result = nil then
print('Error: ', err)
end
opentracing.trace_with context('print string', span:context(), print, result)
span:finish()

trace (name, fun, ...)

Trace function by global tracer This function starts span from global tracer and finishes it after execution
Parameters:
* name: (string) span name
¢ fun: (function) wrapped function
e ...: (vararg) function’s arguments
Returns:
(vararg) result
Or
(nil) nil

(string) err error message

Usage:

’10ca1 result, err — opentracing.trace_with context('process data', process_data, req.body)

6.3.2 Module opentracing.span

Span represents a unit of work executed on behalf of a trace.

Examples of spans include a remote procedure call, or a in-process method call to a sub-component. Every
span in a trace may have zero or more causal parents, and these relationships transitively form a DAG. It is
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common for spans to have at most one parent, and thus most traces are merely tree structures. The internal
data structure is modeled off the ZipKin Span JSON Structure This makes it cheaper to convert to JSON
for submission to the ZipKin HTTP api, which Jaegar also implements.

You can find it documented in this OpenAPI spec: https://github.com/openzipkin /zipkin-api/blob
7e33e977 /zipkin2-api.yaml#L280

Functions

new (tracer, context, name, start_timestamp)

Create new span
Parameters:

* tracer: (table)

* context: (table)

* name: (string)

* start timestamp: (optional number)
Returns:

(table) span

context (self)

Provides access to the SpanContext associated with this Span The SpanContext contains state that
propagates from Span to Span in a larger tracer.

Parameters:
* self: (table)
Returns:

(table) context

tracer (self)

Provides access to the Tracer that created this span.
Parameters:

* self: (table)
Returns:

(table) tracer the Tracer that created this span.

set_operation_name (self, name)

Changes the operation name
Parameters:

* self: (table)
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* name: (string)
Returns:

(table) tracer

start_child_span (self, name, start_timestamp)

Start child span
Parameters:

* self: (table)

* name: (string)

* start timestamp: (optional number)
Returns:

(table) child span

finish (self, opts)

Indicates the work represented by this Span has completed or terminated.
If finish is called a second time, it is guaranteed to do nothing.
Parameters:

* self: (table)

* opts:

— finish _timestamp: (number) a timestamp represented by microsecondssince the epoch to mark
when the span ended. If unspecified, the currenttime will be used.

— error: (string) add error tag
Returns:
(boolean) true
Or
(boolean) false

(string) error

set_tag (self, key, value)

Attaches a key/value pair to the Span .
The value must be a string, bool, numeric type, or table of such values.
Parameters:

* self: (table)

* key: (string) key or name of the tag. Must be a string.

* value: (any) value of the tag
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Returns:

(boolean) true

get_tag (self, key)

Get span’s tag
Parameters:
* self: (table)
* key: (string)
Returns:

(any) tag value

each_tag (self)

Get tags iterator
Parameters:

* self: (table)
Returns:
(function) iterator

(table) tags

get_tags (self)

Get copy of span’s tags
Parameters:

* self: (table)
Returns:

(table) tags

log (self, key, value, timestamp)

Log some action
Parameters:

* self: (table)

* key: (table)

* value: (table)

* timestamp: (optional number)
Returns:

(boolean) true
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log_kv (self, key_values, timestamp)

Attaches a log record to the Span .
Parameters:

* self: (table)

* key values: (table) a table of string keys and values of string, bool, ornumeric types

* timestamp: (optional number) an optional timestamp as a unix timestamp.defaults to the current time
Returns:

(boolean) true

Usage:

span:log_ kv({
["event"] = "time to first byte",
["'packet.size"] = packet:size()})

each_log (self)

Get span’s logs iterator
Parameters:

* self: (table)
Returns:
(function) log iterator

(table) logs

set_baggage_item (self, key, value)

Stores a Baggage item in the Span as a key/value pair.

Enables powerful distributed context propagation functionality where arbitrary application data can be
carried along the full path of request execution throughout the system.

Note 1: Baggage is only propagated to the future (recursive) children of this Span .

Note 2: Baggage is sent in-band with every subsequent local and remote calls, so this feature must be used
with care.

Parameters:

* self: (table)

* key: (string) Baggage item key

* value: (string) Baggage item value
Returns:

(boolean) true
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get_baggage_item (self, key)

Retrieves value of the baggage item with the given key.
Parameters:

* self: (table)

* key: (string)
Returns:

(string) value

each_baggage_item (self)

Returns an iterator over each attached baggage item
Parameters:
* self: (table)
Returns:
(function) iterator

(table) baggage

set_component (self, component)

Set component tag (The software package, framework, library, or module that generated the associated
Span.)

Parameters:
* self: (table)

* component: (string)

set_http_method (self, method)

Set HTTP method of the request for the associated Span
Parameters:
* self: (table)

* method: (string)

set_http_status_code (self, status_code)

Set HTTP response status code for the associated Span
Parameters:
* self: (table)

* status_code: (number)
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set_http_url (self, url)

Set URL of the request being handled in this segment of the trace, in standard URI format
Parameters:
* self: (table)

o url: (string)

set_http_host (self, host)

Set the domain portion of the URL or host header. Used to filter by host as opposed to ip address.
Parameters:
* self: (table)

* host: (string)

set_http_path (self, path)

Set the absolute http path, without any query parameters. Used as a filter or to clarify the request path
for a given route. For example, the path for a route «/objects/:objectIld» could be «/objects/abdc-ff>. This
does not limit cardinality like HTTP ROUTE(<http.route») can, so is not a good input to a span name.

The Zipkin query api only supports equals filters. Dropping query parameters makes the number of distinct
URIs less. For example, one can query for the same resource, regardless of signing parameters encoded in
the query line. Dropping query parameters also limits the security impact of this tag.

Parameters:
* self: (table)
* path: (string)

set_http_route (self, route)

Set the route which a request matched or «» (empty string) if routing is supported, but there was no
match. Unlike HTTP PATH(<«http.path»), this value is fixed cardinality, so is a safe input to a span name
function or a metrics dimension. Different formats are possible. For example, the following are all valid route
templates: «/users» «/users/:userld» «/users/*»

Route-based span name generation often uses other tags, such as HTTP _METHOD(<http.method») and
HTTP STATUS CODE(<«http.status code»). Route-based names can look like «get /users/{userld}»,
«post /users», «get not found» or «get redirected».

Parameters:
* self: (table)

* route: (string)
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set_http_request_size (self, host)

Set the size of the non-empty HTTP request body, in bytes. Large uploads can exceed limits or contribute
directly to latency.

Parameters:
* self: (table)
* host: (string)

set_response_size (self, host)

Set the size of the non-empty HTTP response body, in bytes. Large downloads can exceed limits or contribute
directly to latency.

Parameters:
* self: (table)
* host: (string)

set_peer_address (self, address)

Set remote «address», suitable for use in a networking client library. This may be a «ip:port», a bare
<hostnames, a FQDN, or even a JDBC substring like «mysql://prod-db:3306»

Parameters:
* self: (table)

* address: (string)

set_peer_hostname (self, hostname)

Set remote hostname
Parameters:
* self: (table)

* hostname: (string)

set_peer_ipv4 (self, IPv4)

Set remote IPv4 address as a .-separated tuple
Parameters:

* self: (table)

* IPv4: (string)
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set_peer_ipvé (self, IPv6)

Set remote IPv6 address as a string of colon-separated 4-char hex tuples
Parameters:

* self: (table)

* IPv6: (string)

set_peer_port (self, port)

Set remote port
Parameters:
* self: (table)

* port: (number)

set_peer_service (self, service_name)

Set remote service name (for some unspecified definition of «service»)
Parameters:
* self: (table)

* service name: (string)

set_sampling_priority (self, priority)

Set sampling priority If greater than 0, a hint to the Tracer to do its best to capture the trace. If 0, a hint
to the trace to not-capture the trace. If absent, the Tracer should use its default sampling mechanism.

Parameters:
* self: (table)

* priority: (number)

set_kind (self, kind)

Set span’s king Either «client> or «server» for the appropriate roles in an RPC, and «producers or
«consumers for the appropriate roles in a messaging scenario.

Parameters:
* self: (table)

* kind: (string)
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set_client_kind (self)

Set client kind to span
Parameters:

* self: (table)

set_server_kind (self)

Set server kind to span
Parameters:

* self: (table)

set_producer_kind (self)

Set producer kind to span
Parameters:

* self: (table)

set_consumer_kind (self)

Set consumer kind to span
Parameters:

* self: (table)

6.3.3 Module opentracing.span_context

SpanContext represents Span state that must propagate to descendant Span ,s and across process boundaries.

SpanContext is logically divided into two pieces: the user-level «Baggage» (see Span.set baggage item and
Span.get baggage item ) that propagates across Span boundaries and any tracer-implementation-specific
fields that are needed to identify or otherwise contextualize the associated Span (e.g., a (trace id, span_id,

sampled) tuple).

Functions

new (opts)

Create new span context
Parameters:

* opts: options

— trace_id: (optional string)
— span_id: (optional string)

— parent_id: (optional string)
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— should sample: (optional boolean)
— baggage: (optional table)
Returns:

(table) span context

child ()

Create span child span context
Returns:

(table) child span context

clone_with_baggage_item (self, key, value)

New from existing but with an extra baggage item Clone context and add item to its baggage
Parameters:

* self: (table)

* key: (string)

* value: (string)
Returns:

(table) context

get_baggage_item (self, key)

Get item from baggage
Parameters:

* self: (table)

* key: (string)
Returns:

(string) value

each_baggage_item (self)

Get baggage item iterator
Parameters:

* self: (table)
Returns:
(function) iterator

(table) baggage
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6.3.4 Module opentracing.tracer

Tracer is the entry point API between instrumentation code and the tracing implementation.

This implementation both defines the public Tracer API, and provides a default no-op behavior.

Functions

new (reporter, sampler)

Init new tracer
Parameters:
* reporter:
— report: (function)
* sampler:
— sample: (function)
Returns:

(table) tracer

start_span (self, name, opts)

Starts and returns a new Span representing a unit of work.
Example usage:

Create a root Span (a Span with no causal references):

tracer:start_span("op-name')

Create a child Span :

tracer:start _span(
"op-name",
{["references"] = {{"child of", parent span:context()}}})

Parameters:
* self: (table)

* name: (string) operation name name of the operation represented by the new.. code-block:: lua Span
from the perspective of the current service.

* opts: table specifying modifications to make to thenewly created span. The following parameters are
supported: trace id , references ,a list of referenced spans; start time , the time to mark when the
spanbegins (in microseconds since epoch); tags , a table of tags to add tothe created span.

trace_id: (optional string)
— child_of: (optional table)

— references: (optional table)
— tags: (optional table)

— start_timestamp: (optional number)
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Returns:

(table) span a Span instance

register_injector (self, format, injector)

Register injector for tracer
Parameters:

* self: (table)

* format: (string)

* injector: (function)
Returns:

(boolean) true

register_extractor (self, format, extractor)

Register extractor for tracer
Parameters:

* self: (table)

* format: (string)

* extractor: (function)
Returns:

(boolean) true

inject (self, context, format, carrier)

Inject context into carrier with specified format. See https://opentracing.io/docs/overview /inject-extract
Parameters:
* self: (table)
* context: (table)
* format: (string)
* carrier: (table)
Returns:
(table) carrier
Or
(nil)

(string) error
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extract (self, format, carrier)

Extract context from carrier with specified format. See https:/ /opentracing.io/docs/overview /inject-extract
Parameters:
* self: (table)
o format: (string)
* carrier: (table)
Returns:
(table) context
Or
(nil)

(string) error

http_headers_inject (self, context, carrier)

Injects span__context into carrier using a format appropriate for HT'TP headers.
Parameters:

* self: (table)

* context: (table) the SpanContext instance to inject

* carrier: (table)
Returns:

(table) context a table to contain the span context

Usage:

carrier = {}
tracer:http headers_inject(span:context(), carrier)

text_map_inject (self, context, carrier)

Injects span_context into carrier .

Parameters:
* self: (table)
* context: (table) the SpanContext instance to inject
* carrier: (table)

Returns:

(table) context a table to contain the span context
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Usage:

carrier = {}
tracer:text _map _inject(span:context(), carrier)

http_headers_extract (self, carrier)

Returns a SpanContext instance extracted from the carrier or nil if no such SpanContext could be found.
http headers extract expects a format appropriate for HTTP headers and uses case-sensitive comparisons
for the keys.

Parameters:
* self: (table)
* carrier: (table) the format-specific carrier object to extract from
Returns:
(table) context
Or
(nil)

(string) error

text_map_extract (self, carrier)

Returns a SpanContext instance extracted from the carrier or nil if no such SpanContext could be found.
Parameters:
* self: (table)
* carrier: (table) the format-specific carrier object to extract from
Returns:
(table) context
Or
(nil)

(string) error

6.3.5 Module zipkin.tracer

Client for Zipkin
Functions
new (config, sampler)

Init new Zipkin Tracer

Parameters:
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* config: Table with Zipkin configuration
— base_url: (table) Zipkin APT base url

api_method: (table) API method to send spans to zipkin

report _interval: (table) Interval of reports to zipkin

spans_ limit: (optional number) Limit of a spans buffer (1k by default)

on_error: (optional function) On error callback that apply error in string format
— spans_ limit: (optional number) Limit of a spans buffer (1k by default)

* sampler: (table) Table that contains function samplethat is apply span name and mark this span for
further report

Returns:
(table) context
Or

(nil) nil

(string) error

6.3.6 Changelog

All notable changes to this project will be documented in this file.

The format is based on Keep a Changelog and this project adheres to Semantic Versioning.
[Unreleased]

[0.1.0] - 2019-06-05

* OpenTracing API implementation
* Zipkin client

* Lua API documentation, which you can read with tarantoolctl rocks doc tracing command

6.3.7 Tracing for Tarantool

Tracing module for Tarantool includes the following parts:
* OpenTracing API

* Zipkin tracer

Table of contents

* OpenTracing
— Required Reading
— Conventions

— Span
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— SpanContext

— Tracer

— ‘Basic usage‘
¢ Zipkin

— ‘Basic usage‘
* Examples

- HTTP

— ‘Cartridge‘

OpenTracing
This library is a Tarantool platform API for OpenTracing.
Required Reading

To fully understand this platform API it’s helpful to be familiar with the OpenTracing project and
terminology more specifically.

Conventions

e All timestamps are in microseconds

Span

> The “span” is the primary building block of a distributed trace, representing an individual unit of work
done in a distributed system. Traces in OpenTracing are defined implicitly by their Spans. In particular, a
Trace can be thought of as a directed acyclic graph (DAG) of Spans, where the edges between Spans are
called References.

local opentracing span = require(' opentracing.span ')

-- tracer - External tracer

-- context - Span context

-- name - Name of span

-- start _timestamp (optional) - Time of span's start in microseconds (by default current time)
local span — opentracing _span.new(tracer, context, name, start _timestamp)

SpanContext

> The SpanContext carries data across process boundaries.

local opentracing span_context — require('opentracing.span_context')

-- trace_id (optional) - Trace ID (by default generates automatically)

-- span_ id (optional) - Span ID (by default generates automatically)

-- parent__id (optional) - Span ID of parent span (by default is empty)

-- should sample (optional) - Flag is enable collecting data of this span (by default false)
-- baggage (optional) - Table with trace baggage (by default is empty table)

(continues on next page)
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local context = opentracing span_context.new ({
tracer _id — trace_id,
span_id — span_id,
parent id = parent_id,
should sample — should sample,
baggage — baggage,

Tracer

> The Tracer interface creates Spans and understands how to Inject (serialize) and Extract (deserialize)

their metadata across process boundaries.

An interface for custom tracers

local opentracing tracer = require(' opentracing.tracer")

-- reporter (optional) - Table with ‘report® method to process finished spans (by default no-op table)
-- sampler (optional) - Table with “sample® method to select traces to send to distributing tracing system (by_

—»default random selection)

-- But you can implement your own sampler with appropriate sampling strategy
-- For more information see: https://www.jaegertracing.io/docs/1.11/sampling/

local tracer — opentracing tracer.new(reporter, sampler)

Basic usage

local zipkin = require('zipkin.tracer")
local opentracing = require(' opentracing')

-- Create client to Zipkin and set it global for easy access from any part of app

local tracer = zipkin.new(config)
opentracing.set _global _tracer(tracer)

-- Create and manage spans manually

local span — opentracing.start _span('root span')
-- ... your code ...

span:finish()

-- Simple wrappers via user's function

-- Creates span before function call and finishes it after
local result = opentracing.trace('one span', func, ...)

-- Wrappers with context passing
local span — opentracing.start _span('root span')

-- Pass your function as third argument and then its arguments

opentracing.trace_with _context('child span 1', span:context(), funcl, ...
opentracing.trace_with _context('child span 2', span:context(), func2, ...

span:finish()
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Zipkin
Zipkin is a distributed tracing system.

It helps gather timing data needed to troubleshoot latency problems in microservice architectures. It manages
both the collection and lookup of this data.

This module allows you to instance Zipkin Tracer that can start spans and will report collected spans to
Zipkin Server.

Basic usage

local zipkin = require('zipkin.tracer")
-- First argument is config that contains url of Zipkin API,
-- method to send collected traces and interval of reports in seconds
-- Second optional argument is Sampler (see OpenTracing API description), by default random sampler
local tracer — zipkin.new({
base _url = 'localhost:9411 /api/v2/spans’,
api_method = 'POST",
report_interval — 0,
}, Sampler)

local span — tracer:start_span('example')

span:finish()

Examples

HTTP

This example is a Lua port of Go OpenTracing tutorial.

Description

The example demonstrates trace propagation through two services: formatter that formats the source string
to «Hello, world» and publisher that prints it in the console.

Add data to these services via HTTP; initially it sends client.

Note: example requires http rock (version >= 2.0.1) Install it using ‘tarantoolctl rocks install http 2.0.1°

How to run

* Create docker-compose.zipkin.yml

version: '3.5'

Initially got from https://github.com/openzipkin/docker-zipkin/blob/master /docker-compose.yml

(continues on next page)
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services:
storage:
image: openzipkin/zipkin-mysql
container name: mysql
networks:
- zipkin
ports:
- 3306:3306

# The zipkin process services the UI, and also exposes a POST endpoint that
# instrumentation can send trace data to. Scribe is disabled by default.
zipkin:
image: openzipkin/zipkin
container name: zipkin
networks:
- zipkin
# Environment settings are defined here https://github.com/openzipkin/zipkin/tree/1.19.0/zipkin-server
—F#environment-variables
environment:
- STORAGE_TYPE=mysql
# Point the zipkin at the storage backend
- MYSQL _HOST=mysql
# Enable debug logging
- JAVA _OPTS=-Dlogging.level.zipkin=DEBUG -Dlogging.level.zipkin2=DEBUG
ports:
# Port used for the Zipkin Ul and HTTP Api
- 9411:9411
depends_ on:
- storage

# Adds a cron to process spans since midnight every hour, and all spans each day
# This data is served by http://192.168.99.100:8080/dependency
*
# For more details, see https://github.com/openzipkin/docker-zipkin-dependencies
dependencies:
image: openzipkin/zipkin-dependencies
container _name: dependencies
entrypoint: crond -f
networks:
- zipkin
environment:
- STORAGE_TYPE—mysql
- MYSQL HOST=mysql
# Add the baked-in username and password for the zipkin-mysql image
- MYSQL _USER=zipkin
- MYSQL _PASS=zipkin
# Dependency processing logs
- ZIPKIN LOG_LEVEL=DEBUG
depends_ on:
- storage

networks:
zipkin:

* Start Zipkin docker-compose -f docker-compose.zipkin.yml up
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* Run mock applications from separate consoles: consumer, formatter and client

Formatter HTTP server

#!/usr/bin/env tarantool

local http_server = require('http.server')
local http _router — require('http.router")
local fiber = require('fiber")

local log = require('log")

local zipkin = require('zipkin.tracer")
local opentracing — require('opentracing')

local app = {}

local Sampler = {

sample — function() return true end,

local HOST — '0.0.0.0"
local PORT = '33302'

local function handler(req)

-- Extract content from request's http headers
local ctx, err — opentracing.http extract(req:headers())
if ctx —= nil then
local resp = req:render({ text = err })
resp.status — 400
return resp
end

local hello_to = req:query param('helloto")

-- Start new child span

local span — opentracing.start _span_from_context(ctx, 'format_string')
-- Set service type

span:set__component( ' formatter")

span:set_server kind()

span:set _http method(req:method())
span:set__http path(req:path())

local greeting — span:get baggage item('greeting')
local result = (' %s, %s!"):format(greeting, hello to)
local resp = req:render({ text = result })

-- Simulate long request processing
fiber.sleep(2)
span:log kv ({
event — 'String format’,
value = result,
)
resp.status — 200
span:set__http status_code(resp.status)
span:finish()
return resp

end

function app.init()

-- Initialize zipkin client that will be send spans every 5 seconds

(continues on next page)
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local tracer = zipkin.new({

base_url = 'localhost:9411/api/v2/spans’,

api_method — 'POST",

report_interval — 5,

on_error — function(err) log.error(err) end,
}, Sampler)
opentracing.set _global _tracer(tracer)

local httpd — http _server.new(HOST, PORT)
local router = http _router.new()
croute({ path = ' /format', method = 'GET' }, handler)
httpd:set _router(router)
httpd:start()
end

app.init()

return app

Publisher HTTP server

#!/usr/bin/env tarantool

local http_server — require('http.server')
local http _router — require('http.router")
local fiber = require('fiber")

local log — require('log")

local zipkin = require('zipkin.tracer")
local opentracing = require(' opentracing')

local app = {}

local Sampler = {
sample = function() return true end,
}

local HOST — '0.0.0.0"
local PORT = '33303"

local function handler(req)
local ctx, err = opentracing.http extract(req:headers())

if ctx == nil then
local resp = req:render({ text = err })
resp.status — 400
return resp

end

local hello = req:query param('hello")

local span = opentracing.start _span_from_context(ctx, 'print_string')
span:set__component( ' publisher")

span:set_server kind()

span:set__http _method(req:method())

span:set _http path(req:path())

-- Simulate long request processing

(continues on next page)
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fiber.sleep(3)

io.write(hello, '\n")
local resp = req:render({text = "' })
resp.status = 200
span:set_http status code(resp.status)
span:finish()
return resp

end

function app.init()
local tracer — zipkin.new({
base_url = 'localhost:9411/api/v2/spans’,
api_method = 'POST",
report_interval — 5,
on_error = function(err) log.error(err) end,
}, Sampler)
opentracing.set _global _tracer(tracer)

local httpd = http_server.new(HOST, PORT)
local router = http router.new()
:route({ path = ' /print', method = 'GET" }, handler)
httpd:set _router(router)
end

app.init()

return app

Client

#!/usr/bin/env tarantool

local http _client = require('http.client ")
local json = require('json")

local log — require('log")

local fiber = require('fiber")

local zipkin = require('zipkin.tracer")
local opentracing — require(' opentracing')

local app = {}

-- Process all requests
local Sampler = {

sample — function() return true end,
}

local function url _encode(str)
local res = string.gsub(str, '[~a-zA-Z0-9_|',
function(c)
return string.format(' %%%02X", string.byte(c))
end
)
return res
end

(continues on next page)
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-- Client part to formatter
local formatter url = 'http://localhost:33302/format’
local function format_string(ctx, str)

local span = opentracing.start _span_from context(ctx, 'format string')
local httpc = http _client.new()

span:set__component (' client ")

span:set_client kind()

span:set_http method('GET")

span:set_http url(formatter url)

-- Use http headers as carrier
local headers — {

[' content-type'] = 'application/json’
}

opentracing.http _inject(span:context(), headers)

-- Simulate problems with network

fiber.sleep(1)

local resp = httpc:get(formatter _url .. '7helloto=" .. url encode(str),
{ headers — headers })

fiber.sleep(1)

span:set__http status_code(resp.status)
if resp.status ~= 200 then
error('Format string error: ' .. json.encode(resp))
end
local result = resp.body
-- Log result
span:log_ kv({
event — 'String format’,
value — result
)
span:finish()
return result

end

-- Client part to publisher
local printer url — "http://localhost:33303 /print’
local function print_string(ctx, str)

local span = opentracing.start _span_from_context(ctx, 'print_string')
local httpc — http _client.new()

span:set__component (' client")

span:set_ client_kind()

span:set_http method('GET")

span:set_http url(printer url)

local headers — {
[' content-type'] = 'application /json'

opentracing.http _inject(span:context(), headers)

-- Simulate problems with network

fiber.sleep(1)

local resp = httpc:get(printer _url .. '7hello=" .. url encode(str),
{ headers — headers })

fiber.sleep(1)

(continues on next page)
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span:set__http status_code(resp.status)
if resp.status ~— 200 then
error('Print string error: ' .. json.encode(resp))
end
span:finish()
end

function app.init()
-- Initialize Zipkin tracer
local tracer — zipkin.new({
base url = 'localhost:9411/api/v2/spans’,
api_method = 'POST",
report_interval — 0,
on_error — function(err) log.error(err) end,
}, Sampler)
opentracing.set _global _tracer(tracer)

-- Initialize root span
local span — opentracing.start _span(' Hello-world")

local hello_to = 'world'

local greeting — 'my greeting'
span:set__component (' client ")

-- Set service type

span:set_ client kind|()

-- Set tag with metadata
span:set_tag('hello-to', hello_to)

-- Add data to baggage
span:set_baggage item('greeting', greeting)

local ctx — span:context()
local formatted _string — format _string(ctx, hello_to)
print_string(ctx, formatted _string)
span:finish()
end

app.init()

os.exit(0)

* Check results on http://localhost:9411 /zipkin

Tarantool Cartridge

Opentracing could be used with Tarantool Cartridge.

This example is pretty similar to previous. We will have several roles that communicate via rpc_ call.

Basics

Before describing let’s define some restrictions of «tracing in Tarantools. Remote communications between
tarantools are made using net.box module. It allows to send only primitive types (except functions) and
doesn’t have containers for request context (as headers in HTTP). Then you should transfer span context
explicitly as raw table as additional argument in your function.
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-- Create span
local span — opentracing.start _span('span')

-- Create context carrier
local rpc_context — {}
opentracing.map _inject(span:context(), rpc_ context)

-- Pass context explicitly as additional argument
local res, err = cartridge.rpc_call('role', 'fun', {rpc_ context, ...})

Using inside roles

The logic of tracing fits into a separate role. Let’s define it:

local opentracing = require(' opentracing')
local zipkin = require('zipkin.tracer")

local log = require('log")

-- config = {

-~ base_url = 'localhost:9411/api/v2/spans’,

--  api_method = 'POST",

--  report_interval = 5, -- in seconds

--  spans_limit = le4, -- amount of spans that could be stored locally

local function apply config(config)
-- sample all requests
local sampler — { sample — function() return true end }

local tracer = zipkin.new({

base url — config.base url,

api_method — config.api _method,

report__interval = config.report interval,

spans_ limit — config.spans_limit,

on_error — function(err) log.error('zipkin error: %s', err) end,
}, sampler)

-- Setup global tracer for easy access from another modules
opentracing.set _global _tracer(tracer)

return true
end

return {
role_name — 'tracing’,
apply_config — apply config,
dependencies = {},

}

Then you can use this role as dependency:

local opentracing = require(' opentracing')
local membership = require(' membership")

(continues on next page)
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local role_name — 'formatter’
local template — 'Hello, %s'

local service_uri = (' %s@%s"):format(role name, membership.myself().uri)

local function format(ctx, input)
-- Extract tracing context from request context
local context — opentracing.map _extract(ctx)
local span — opentracing.start _span_from context(context, 'format')
span:set__component(service _uri)

local result, err

if input == "' then
err = 'Empty string'
span:set__error(err)
else
result — template:format(input)
end
span:finish()

return result, err
end

local function init( )
return true
end

local function stop()
end

local function validate config(_, )
return true
end

local function apply config(_, )
return true
end

return {
format — format,

role_name — role_name,

init = init,

stop — stop,

validate config = validate config,
apply_config — apply config,

-- Setup tracing role as dependency
dependencies = {'app.roles.tracing"'},
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6.4 odbc

6.4.1 ODBC connector for Tarantool

Based on unixODBC

Examples

Use a single connection

local odbc = require 'odbc'
local yaml = require 'yaml'

local env, err — odbc.create _env()
local conn, err = env:connect("DSN=odbc_test")

local result, err = conn:execute("SELECT 1 as a, 2 as b")
print(yaml.encode(result))

conn:close()

Use ODBC transactions

local odbc = require 'odbc'
local yaml — require 'yaml’

local env, err = odbc.create__env()
local conn, err — env:connect("DSN—odbc_test")
conn:execute("CREATE TABLE t(id INT, value TEXT)")

conn:set _autocommit(false)

conn:execute("INSERT INTO t VALUES (1, 'one')")
conn:execute("INSERT INTO t VALUES (2, 'two"')")
local result, err = conn:execute("SELECT * FROM t")
print(yaml.encode(result))

conn:commit()
conn:close()

Use connection pool

local odbc = require 'odbc'
local yaml = require 'yaml'

local pool, err — odbc.create_pool({
size — 5
1)

local _, err — pool:connect()

local conn = pool:get()

(continues on next page)
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local res, err = conn:execute("SELECT 1 as a, 2 as b")
print(yaml.encode(res))

pool:put(conn)

pool:close()

Use connection pool for ad-hoc requests

Pool implements :execute(), :drivers(), :datasources() and :tables() methods that acquire and release a
connection object for you.

local odbc = require 'odbc'
local yaml = require 'yaml’

local pool, err = odbc.create pool({

size — 5

)

local _, err = pool:connect()

local res, err = pool:execute("SELECT 1 as a, 2 as b")
print(yaml.encode(res))

pool:close()

API Reference

Creates ODBC environment.
Options

date_as_table - configures behaviour of odbc package of how to deal with dates. If date_as_table is false
then dates are represented in the default way for the driver (e.g. represents as strings for PostgreSQL). If
date as_table is true then dates are represented as tables compatible with os.date(,*t*).

Creates a connection pool.

Options
1. All options for odbc.create _env
2. dsn - connection string

3. size - number of connections in the pool

Environment methods
env:connect(dsn)

Parameters

1. dsn - Connection string (documentation).
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Connection methods

conn:execute(query, params)

Executes an arbitrary SQL query

Parameters

1.
2.

query - SQL query

param - table with parameters binding

Example

conn:execute("SELECT * FROM t WHERE id > 7 and value = 7", {1, "two"})

conn:set_autocommit(flag)

Sets autocommit of connection to a specified value. Used to achieve transaction behaviour. Set autocommit
to false to execute multiple statements in one transactions.

Parameters

1.

flag - true/false.

conn:commit()

Commit a transaction

conn:rollback()

Rollback a transaction

conn:set_isolation(level)

Sets isolation level of a transaction. Cannot be run in an active transaction.

Parameters

1.

level - isolation level. One of the values defined in the odbc.isolation table.

Isolation levels

1.

odbc.isolation.READ UNCOMMITTED

2. odbc.isolation. READ COMMITTED
3.
4. odbc.isolation.SERTALIZABLE

odbc.isolation. REPEATABLE READ

conn:is_connected()

Returns true if connection is active.
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conn:state()

Returns an internal state of a connection.

conn:close()

Disconnect and close the connection.

conn:drivers()

Returns a list of drivers available in the system (contents of odbcinst.ini file).

Example

conn:datasources()

Returns a list of data sources available in the system (contents of odbc.ini file).

Example

conn:tables()

Returns a list of tables of a connected data source.

Example

conn:cursor(query, params)

Creates a cursor object for the specified query.
Parameters
1. query - SQL query

2. param - table with parameters binding

conn:prepare(query)

Create object and prepare query.
Parameters

1. query - SQL query

Cursor methods

cursor:fetchrow()

Fetch one row from the data frame and return as a single table value.

Example
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cursor:fetch(n)

Fetch multiple rows.
Parameters 1. n - number of rows to fetch

Example

cursor:fetchall()

Fetch all available rows in the data frame.

cursor:is_open()

Returns true if cursor is open.

cursor:close()

Close cursor discarding available data.

Prepare methods
prepare:execute()

Execute prepared SQL query
Parameters 1. param - table with parameters binding

Example

prepare:is_open()

Returns true if prepare is open.

prepare:close()

Close prepare discarding prepared query.

Pool methods
pool:connect()
Connect to all size connections.
pool:acquire()

Acquire a connection. The connection must be either returned to pool with pool:release() method or closed.
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pool:release(conn)

Release the connection.

pool:available()

Returns the number of available connections.

pool:close()

Close pool and all underlying connections.

pool:execute(query, params)

Acquires a connection, executes query on it and releases the connection.

1. query - SQL query

2. param - table with parameters binding

pool:tables()

Acquires a connection, executes tables() on it and releases.

pool:drivers()

Acquires a connection, executes drivers() on it and releases.

pool:datasources()

Acquires a connection, executes datasources() on it and releases.

Installation

Prerequisites:

1. unixODBC driver

2. Driver for the database of your choice. Currently this module is tested only with PostgreSQL, MySQL

and MS SQL Server databases.

3. Datasource for the database in odbc.ini file
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PostgreSQL

Linux (Ubuntu)

$ sudo apt-get install odbc-postgresql

Add to file /etc/odbcinst.ini:

[PostgreSQL ANSI|

Description=PostgreSQL ODBC driver (ANSI version)
Driver=psqlodbca.so

Setup=libodbcpsqlS.so

Debug=0

CommLog=1

UsageCount=1

Add to file /etc/odbc.ini:

[<dsn_name>|
Description=PostgreSQL
Driver=PostgreSQL ANSI
Trace=No
TraceFile=/tmp/psqlodbe.log
Database=<Database>
Servername=localhost
username=—< username>
password=<password >
port—

readonly=no
rowversioning=no
showsystemtables—no
showoidcolumn=no
fakeoidindex=no
connsettings—

MacOS

Use brew to install:

$ brew install psqlodbc

Jusr/local/etc/odbcinst.ini contents:

[PostgreSQL ANSI|

Description=PostgreSQL ODBC driver (ANSI version)
Driver=/usr/local/lib/psglodbca.so

Debug=0

CommLog=1

UsageCount=1

Jusr /local /etc/odbc.ini contents:

[<dsn_nam>|
Description=PostgreSQL

(continues on next page)
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Driver=PostgreSQL ANSI
Trace=No
TraceFile=/tmp/psqlodbe.log
Database=<database>
Servername—<host >
UserName—=< username >
Password=<password:
ReadOnly=No
RowVersioning—No
ShowSystemTables=No
ShowOidColumn=No
FakeOidIndex=No

MSSQL
Linux

Please follow to the official installation guide.

/etc/odbcinst.ini contents:

[ODBC Driver 17 for SQL Server]|

Description=Microsoft ODBC Driver 17 for SQL Server
Driver=/opt/microsoft /msodbesql17/1ib64/libmsodbesql-17.2.50.0.1
UsageCount=1

/etc/odbe.ini contents:

[<dsn_name>]

Driver=ODBC Driver 17 for SQL Server
Database=<Database>
Server=localhost

MacOS

For El Capitan, Sierra and High Sierra use brew to install:

$ brew tap microsoft /mssql-release https://github.com/Microsoft /homebrew-mssql-release
$ brew install --no-sandbox msodbesql17 mssql-tools

For El Capitan and Sierra use brew to install:

$ brew tap microsoft /mssql-release https://github.com/Microsoft /homebrew-mssql-release
$ brew install --no-sandbox msodbcsql@13.1.9.2 mssql-tools@14.0.6.0

Examples below are fair to msodbesqgl 13

/usr/local/etc/odbcinst.ini contents:

[ODBC Driver 13 for SQL Server]
Description=Microsoft ODBC Driver 13 for SQL Server
Driver=/usr/local/lib/libmsodbcsql.13.dylib
UsageCount=1
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Jusr/local/etc/odbc.ini contents:

[<dsn_name>|

Description=SQL Server

Driver=ODBC Driver 13 for SQL Server
Server=<host>,<port>

FYI:
Uid, Pwd etc are placed into connstring

Example

MySQL
Linux

Please follow to the official installation guide.

MacOS

Download and install:
1. http://www.iodbc.org/dataspace/doc/iodbc/wiki/iodbcWiki/Downloads
2. https://dev.mysql.com/downloads/connector/odbc/

Add to file /usr/local/etc/odbcinst.ini:

[MySQL ODBC 8.0 Driver]|
Driver=/usr/local /mysgl-connector-odbc-8.0.12-macos10.13-x86-64bit /lib /libmyodbc8a.so
UsageCount=1

Add to file /usr/local/etc/odbc.ini:

[<dsn>]

Driver = MySQL ODBC 8.0 Driver
Server = <host>

PORT = <port:

FYL
USER, DATABASE etc are placed into connstring

Example

Sybase ASE
MacOS

Run brew install freetds

Add to file /usr/local/etc/freetds.conf
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[sybase]
host = localhost
port = 8000

tds version = auto

Add to file /usr/local/etc/odbcinst.ini:

[Sybase Driver|
Driver=/usr/local/lib/libtdsodbc.so
UsageCount=1

Add to file /usr/local/etc/odbc.ini:

[default]
Driver=/usr/local/lib/libtdsodbc.so
Port=8000

[sybase]

Driver=Sybase Driver
Description=Sybase ASE
DataSource=<datasource>
ServerName=sybase
Database=<database

Example

References

Tarantool - in-memory database and application server.
PostgreSQL ODBC

MS SQL Server ODBC

MySQL ODBC

Ll S

6.5 oracle

6.5.1 Oracle connector
The oracle package exposes some functionality of OCI. With this package, Tarantool Lua applications can
send and receive data over Oracle protocol.

The advantage of integrating oracle with Tarantool, which is an application server plus a DBMS, is that
anyone can handle all of the tasks associated with Oracle (control, manipulation, storage, access) with the
same high-level language (Lua) and with minimal delay.

Table of contents

* Prerequisites
e Automatic build

* Getting started
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e API reference

Prerequisites

* An operating system with developer tools including cmake, C compiler with gnu99 support, git and
Lua.

* Tarantool 1.6.5+ with header files (tarantool and tarantool-dev packages).
* Oracle OCI 10.04 header files and dynamic libs.

Automatic build

Important: Builder requires Oracle Instant Client zip archives. You need to download them from Oracle into
the source tree:

curl -O https://raw.githubusercontent.com/bumpx/oracle-instantclient /master /instantclient-basic-linux.x64-12.2.0.
—1.0.zip

curl -O https://raw.githubusercontent.com/bumpx/oracle-instantclient /master /instantclient-sdk-linux.x64-12.2.0.1.
sha256sum -c instantclient.sha256sum

To build a complete oracle package, you need to run package.sh script first (depends on docker). Packages
will be available in build/ directory. Example:

wget <oracle-client.rpm>
wget <oracle-devel.rpm>
$./package.sh

done

$ls -1 build

oracle-instantclient12.2-basic-12.2.0.1.0-1.x86__ 64.rpm
oracle-instantclient12.2-devel-12.2.0.1.0-1.x86 _64.rpm
tarantool-oracle-1.0.0.0-1.el7.centos.src.rpm
tarantool-oracle-1.0.0.0-1.el7.centos.x86_ 64.rpm
tarantool-oracle-debuginfo-1.0.0.0-1.el7.centos.x86_ 64.rpm

After that you can install oracle package on the target machine:

rpm -Uvh tarantool-oracle-1.0.0.0-1.el7.centos.x86 64.rpm

Getting started

Start Tarantool in the interactive mode. Execute these requests:

tarantool > oracle = require('oracle")

tarantool > env, errmsg = oracle.new()

tarantool > if not env then error("Failed to create environment: "..errmsg) end

tarantool > ¢, errmsg — env:connect({username—'system ', password="'oracle', db="'localhost:1511/myspace'})
tarantool > if not ¢ then error("Failed to connect: "..errmsg) end

tarantool > ciexec(' CREATE TABLE test(i int, s varchar(20))")

tarantool > c:exec('INSERT INTO test(i, s) VALUES(:I, :S)', {I=1, S="Hello!'})

tarantool > rc, result set = c:exec(' SELECT * FROM test ')

If all goes well, you should see:
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tarantool > result _set[1][2] -- 'Hello!"

This means that you have successfully installed tarantool/oracle and successfully executed an instruction
that brought data from an Oracle database.

API reference

function new([opts])

Create Oracle connection environment.
Accepts parameters:
* [optional] table of options:

— charset - client-side character and national character set. If not set or set improperly,
NLS LANG setting is used.

Returns: * env - environment object in case of success, nil otherwise, * err [OPTIONAL] - error string in
case of error.

function env:connect(credentials [, additional options])

Connect to the Oracle database.
Accepts parameters: * credentials (table):
* username (str) - user login,
* password (str) - user password,
* db (str) - database URL.
* additional options (as table):
— prefetch _count (int) - prefetch row count amount from Oracle,
— prefetch _size (int) - memory limit for prefetching (in MB),
— batch_size (int) - the size of each SELECT loop batch on exec() and cursor:fetchall().

Returns: * conn - connection object in case of success, nil otherwise, * err [OPTIONAL] - error string or
table structure in case of error.

function env:version()

Get version string.

function conn:exec(sql [, args])

Execute an operation.
Accepts parameters:
* sql - SQL statement,

* |optional] statement arguments.
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Returns:
* rc - result code (0 - Success, 1 - Error)
* result set - result table, err - table with error (see below) in case of error
* row__count - number of rows in result_set
* err [OPTIONAL] - table with error in case of warning from Oracle

Examples:

-- Schema - create table(a int, b varchar(25), ¢ number)
conn:exec("insert into table(a, b, ¢) values(:A, :B, :C)", {A=1, B="string', C=0.1})

-- Schema - create table(a int, b varchar(25), ¢ number)
rc, res — conn:exec("SELECT a, b, ¢ FROM table")
res[1][1] -- a

res[1][2] - b

res[1][3] -- ¢

function conn:cursor(sql [, args, opts])

Create cursor to fetch SELECT results.
Accepts parameters:

* sql - SELECT SQL statement,

* [optional] statement arguments,

* [optional] table of options:

— scrollable - enable cursor scrollable mode (false by default).

Returns:

* cursor - cursor object in case of success, nil otherwise

* err [OPTIONAL] - table with error, same format as exec function one

function conn:close()

Close connection and all associated cursors.

function cursor:fetch_row()

Fetch one row of resulting set.
Returns:
* rc - result code (0 - Success, 1 - Error),
* result_set - result table, err - table with error in case of error,

* row_ count - number of rows in result _set.
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function cursor:fetch(fetch_size)

Fetch fetch size rows of resulting set.
Accepts parameters:
* fetch size - number of rows (positive integer).
Returns:
* rc - result code (0 - Success, 1 - Error),
* result_set - result table, err - table with error in case of error,

* row_count - number of rows in result set.

function cursor:fetch_all()

Fetch all remaining rows of resulting set.
Returns:
* rc - result code (0 - Success, 1 - Error),
* result_set - result table, err - table with error in case of error,

* row__count - number of rows in result _set.

function cursor:fetch_first(fetch_size)

Scrollable only.
Fetch first fetch size rows of resulting set.
Accepts parameters:
 fetch size - number of rows (positive integer).
Returns:
* rc - result code (0 - Success, 1 - Error),
* result_set - result table, err - table with error in case of error,

* row_count - number of rows in result_set.

function cursor:fetch_last()

Scrollable only.
Fetch last row of resulting set.
Returns:
* rc - result code (0 - Success, 1 - Error),
* result_set - result table, err - table with error in case of error,

* row_ count - number of rows in result _set.
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function cursor:fetch_absolute(fetch_size, offset)

Scrollable only.

Fetch fetch size rows of resulting set, starting from offset absolute position (including offset row).

Accepts parameters:
 fetch size - number of rows (positive integer),
* offset - absolute cursor offset (positive integer).
Returns:
* rc - result code (0 - Success, 1 - Error),
* result_set - result table, err - table with error in case of error,

* row_count - number of rows in result_set.

function cursor:fetch_relative(fetch_size, offset)

Scrollable only.

Fetch fetch size rows of resulting set, starting from current + offset absolute position(including current +

offset row).
Accepts parameters:
 fetch size - number of rows (positive integer),
* offset - relative cursor offset (signed integer).
Returns:
* rc - result code (0 - Success, 1 - Error),
* result_set - result table, err - table with error in case of error,

* row_count - number of rows in result set.

function cursor:fetch_current(fetch_size)

Scrollable only.

Fetch fetch size rows of resulting set, starting from current position (including current row).

Accepts parameters:
 fetch size - number of rows (positive integer).
Returns:
* rc - result code (0 - Success, 1 - Error),
* result_set - result table, err - table with error in case of error,

* row_count - number of rows in result set.
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function cursor:fetch_prior(fetch_size)

Scrollable only.

Fetch fetch _size rows of resulting set, starting from previous row from the current position (including previous

row).
Accepts parameters:
* fetch size - number of rows (positive integer).
Returns:
* rc - result code (0 - Success, 1 - Error),
* result_set - result table, err - table with error in case of error,

* row_ count - number of rows in result _set.

function cursor:get_position()

Scrollable only.
Get current cursor position.
Returns:
* rc - result code (0 - Success, 1 - Error)

* position - current cursor position, err - table with error in case of error

function cursor:close()

Closes cursor. After this was executed, cursor is no longer available for fetching results.

function cursor:is_closed()

Returns:

* is closed - true if closed, false otherwise.

function cursor:ipairs()

Lua 5.1 version of ipairs(cursor) operator.

Example:

-- Foo(row) is some function for row processing
for k, row in cursor:ipairs() do

Foo(row)
end

function conn:close()

Close connection and all associated cursors.
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Error handling

In case of error returns nil, err where err is table with the next fields:
* type - type of error (1 - Oracle error is occured, 0 - Connector error is occured)
* msg - message with text of error

* code - error code (now defined ONLY for Oracle error codes)

6.5.2 Deploy Oracle in Docker
Description (For Oracle EE v12.2):

1. You should have working Docker and Oracle accounts.

2. instantclient-sqlplus.

3. Go to this page and follow instructions. You need to follow steps 1.a-1.d steps. For short here they are:
* l.a Log in to Docker Store with your Docker credentials.

* 1.b Search for ,oracle database and select the Oracle Database Enterprise Edition image.

* 1.c Click through and accept terms if needed.

* 1.d View Setup Instructions.

* 1.d.1 Download image with

’ docker pull store/oracle/database-enterprise:12.2.0.1

* 1.d.2 Run container with -P option, it will allocate port to access database outside docker container.

’ docker run -d -it --name OraDBEE -P store/oracle/database-enterprise:12.2.0.1

Note: type docker ps to get allocated port, you need PORTS section (or docker port CONTAINER NAME),
also check that status is healthy (if not, repeat 1.d.2 - in my case probability to create working container
was 50/50 :P). Assume port is 32771 for farther instructions.

4. Go inside container, create a user, grant all necessary permissions:

docker exec -it OraDBEE bash -c¢ "source /home/oracle/.bashre; sqlplus sys/Oradoc  db1@QORCLCDB as sysdba"

SQL> alter session set " ORACLE SCRIPT"=true;
SQL> CREATE USER userl IDENTIFIED BY qwerty123;
SQL> GRANT CONNECT, RESOURCE, DBA TO userl;

5. Check connection and access rights outside container for a new user:

> sqlplus userl/qwerty123@localhost:32771/ORCLCDB.localdomain

Try to create a table, insert some rows, select them, then drop table.

6. Follow Getting started part. Use this user credentials in connect method:

tarantool> ¢, err — ora.connect({username—"userl', password—"qwerty123', db—"localhost:32771/ORCLCDB.
—localdomain' })
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Troubleshooting

If Docker can’t get Oracle image with

’ docker pull store/oracle/database-enterprise:12.2.0.1

try to login with ,docker login“. If still nothing is happening, go to docker store and check license (Terms of
Service).

6.5.3 Changelog

All notable changes to this project will be documented in this file.

The format is based on Keep a Changelog and this project adheres to Semantic Versioning.
[Unreleased]
Changed
* Removed get position for non-scrollable cursors
[1.3.0] - 2019-11-28
Added

* Added support for connection environment

Changed

* Direct call of ,oracle.connect” is deprecated and will print warnings on call
* Added explicit error return for fiber cancelled errors
* Fixed segmentation fault on fiber cancel in the middle of fetch, cursor and connection create

* Fixed freeze on wrong credentials

[1.2.2] - 2019-09-30

Added

* Added support for scrollable cursors

Changed

* Fixed bug when cursor had no explicit Lua link to connection object and collecting connection object
by gc made cursor unusable
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[1.2.1] - 2019-09-16

Changed

* Fixed bug when connection close affected other connections cursors

* Fixed bug when cursors remained open on the Oracle side when closed manually
[1.2.0] - 2019-08-22

Added

* Added support for non-scrollable cursors

* Added support for connection caching parameters
[1.1.6] - 2019-07-08
Changed

* Removed memory leak when fiber with connection has been killed

* Fixed unresponsive event loop when fiber with long-running request is killed
[1.1.5] - 2019-05-27
Changed
* Bugfixes and other improvements
[1.1.4] - 2019-04-04
Changed

* Improved error handling
* Fixed pushing double value into Lua stack
* Fixed Lua VM freeze while connecting to Oracle DB

* Various bugfixes

Added

* Added OCI libs as a separate rock with dependency
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[1.1.0] - 2019-02-01

Changed

* Bugfixes

e Several stability improvements

Added

* Oracle OCCI switched to 11.2

* Detect and bind params from statement

* Removed autocommit

* Added more data conversions for returning dataset
e Use one method for read and write requests

* exec_once() removed

* Tests added

* CentOS 7 Dockerfile added

* Add support for blob parameters

[1.0.0] - 2017-04-12

Added

* Basic functionality

6.6 space-explorer

6.6.1 Space explorer

Rock for exploring tarantool spaces in cartridge

Installation

* Add ,space-explorer == ...“ to rockspec dependencies
* Run tarantoolctl rocks make
* Add require(,space-explorer).init() after cartridge.cfg call

Example

example-app-scm-1.rockspec
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package — 'example-app'

version — 'scm-1'
source — {
url = ' /dev/null’,

}

dependencies = {
'"tarantool ',
'lua >=5.1",
'"luatest == 0.2.0-1",
'ldecnumber == 1.1.3-1",

"cartridge == scm-1",
'space-explorer == scm-1"'
}
build = {
type = 'none';
}
init.lua

#!/usr/bin/env tarantool
require('strict').on()
local cartridge = require('cartridge")

local ok, err — cartridge.cfg({

roles = {
'cartridge.roles.vshard-storage ',
'cartridge.roles.vshard-router ',
"app.roles.api’,
'app.roles.storage',

b

cluster _cookie = 'example-app-cluster-cookie',

)
require( ' space-explorer').init()

assert(ok, tostring(err))

Guide

Space explore guide can be seen here.

B mannoii riraBe paccmarpuBaroTcs Lua-MOIysin ¢ OTKPBITBIM U 3aKPBITHIM UCXOTHBIM KOIOM i Tarantool
Enterprise, KoTOpbie BKIIOYEHBI B JUCTPUOYTHUB B KAYECTBE ABTOHOMHOIO PENO3UTOPHS CTOPOHHUX OMOJINO-

TEeK.

6.7 Mopaynu ¢ OTKpbITbIM UCXOAHbIM KOAOM:

* avro-schema — mabop uacrpymenTos jyis cxembl Apache Avro;

* cartridge — 9T0 BBICOKOYPOBHEBBII nHTEP(EHC YIPABICHUs KJIACTEPOM, KOTOPBIH COIEPIKUAT HECKOJIBKO

MOJyJIelt:
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— rpc obecriednBaeT y/1aJeHHbIE BbI30BI IPOIE/ILYD MEXK /Y IK3EMILIAPAMU KJIACTEPA U [103BOJISIET PO-
JISIM, 3aTyIIEeHHBIM HA HEKOTOPBIX 9K3EeMIIIAPAX, B3AaUMO/IeHCTBOBATE C IPYTUMHU POJIAMH B JIPYTUX
9K3EeMILIAPaxX.

— service-registry obecreunBaeT B3auMOAEHCTBUE MEXKy POJISIMH U MMO3BOJISET PABIUIHBIM DPOJIIM
B3aUMO/JIeICTBOBATL JIPYI € JAPYI'OM B PaMKaX OJIHOI'O 9K3eMILIAPA.

— confapplier obecmeunBaeT BaJUIAINIO U IPUMEHEHNE KOHMUTYPAIINN B MACIITAOE BCErO KJIACTEPA,
C TIOMOIIBI0 IBYX(aA3HOU (PUKCAIINH.

— auth ympaBnser ayrenTuduKanmue.
— pool moBTOpHO HCHOIL3yeT coenuaerus net.box B Tarantool.
— admin obecrieunBaer HyHKIUN ATMAHUCTPUPOBAHUS.
cartridge-cli — aTo maTepdeiic KoMaH HOM CTPOKHU J1JIst MOy cartridge.

checks — a10 MOIYTb KOHTpOJIST THIOB (QYyHKIMOHATBHBIX APryMEHTOB. JTa OHOIHOTEKA O0bIBISET
dynkuuio checks() u Tabuuny checkers, Koropbie 1103B0JHIOT OBICTPO U HE3AMETHO LIPOBEPATDH [APa-
MeTphI, epegaBaemMbie B Lua-byHKIIno.

http — saro Bcrpoennsiit HT'TP-cepBep, koropsiit gonosuser crangaptabii HTTP-knwent u tpebyer
YCTAaHOBKH, KAK ONMMCAHO B Pa3/ese 1Mo yCTAHOBKE.

icu-date — oubmoreka popMaTHpPOBAHUS JATHI U BpeMeHu i Tarantool, KoTopas ocHOBaHa Ha 6mO-
smoreke nist paborsr ¢ Unicode (International Components for Unicode);

kafka — »TO moOJIHOIIEHHAsI BBICOKOMpOM3BOAMTENbHAsA Ombamoreka kafka mms Tarantool ma ocHoBe
librdkafka;

ldecnumber — 6ubaroTeka A/ AeCATHIHON apu(PMETHKH;

luacheck is a static analyzer and linter for Lua, preconfigured for Tarantool.
luarapidxml — 6brcTporit anamusarop XML.

luatest — cpemga TectupoBanust Tarantool, Koropas Hamucana Ha Lua.

membership co3maer cerb u3 HECKOJIBKUX 3K3eMILIApoB Tarantool ma ocuoBe nporokosna gossip. Cerb
caMa KOHTPOJUpPyeT cedsi, TOMOTAeT YIACTHUKAM ODHAPYKUTH BCEX OCTAJBHBIX B TPYMIE W MOJIYYaTh
yBeIOMJIeHNST 00 M3MEHEHUSX CBOErO CTATYCA C HU3KOU 33eprKKOi. Moayab OCHOBaH Ha KOHIIEIIIHSIX
u3 Consul wian, Tounee, aaropurma SWIM.

stat — HAOOP IOJIE3HBIX METPUK [JjIsi MOHUTOPHUHTA.

vshard — aBromaruyeckas cucrema HiapJnHra Ajid rOpu30HTAJIBHOI'O MaCLHTa6I/IpOBaHI/IH 9K3EMILJIAPOB

CYB/I, Tarantool.

MOAYIIM C 3aKpbITbIM UCXOAHbIM KOAOM

ldap mosBoJisieT OCyIIeCTBIATh ayTeHTU(UKanuio Ha cepBepe LDAP u BbIIOIHSITH [IOUCK.
odbe — korrekrop ODBC gyia Tarantool wa ocaose unixODBC.

oracle — kounektop Oracle mns Lua-npumoskeHuii, ¢ MOMOIIBI0 KOTOPOrO OHH MOTYT OOpAIAThCS K
6azam mamubrx Oracle. [IpemmymectBo narerpanun Tarantool-Oracle cocrout B ToM, 910 J11000# MOYXKET
BBINOJHATE 3a1a4u 110 pabore ¢ CYBJI Oracle (yupasienue, 06paborka, XpaHeHue, J0CTYII) HA OJHOM
si3bIKe BbICOKOro ypoBhs (Lua) ¢ MUHMMAJIBHON 3a1€PXKKOIA.

task — momynb muist ynpasienusi (poHOBBIME 33madamu B Tarantool-kiacrepe.

tracing — MOIYNIb JIJIsI OTJIAAKK TTPODOJIEM C TIPOM3BOANTEIHHOCTHIO.
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* space-explorer — momysb Jyig npocmorpa cueiico Tarantool B cartridge.

6.9 YcTaHOBKa M MCNOJIb30BaHME MoAay/1en

YT00BI UCITOIH30BATH MOYJ/Ib, YCTAHOBUTE CJIEIYIOIIHE SJIEMEHTHI:

1. Bce Heobxonumble CTOPOHHME TIAKETHI IPOrpaMMHOro obecredenus (npu neobxoaumocru). Crucok mpo-
rpaMM CM. B TPEOOBAHUSAX MOJLYJIs.

2. Cam mMomaysb Ha KaxKablil d9k3emmisgp Tarantool:

$ tarantoolctl rocks install <module name> [<module version>|

s monydenusi nagopmanuu o0 yrnpaBaeHuu Momyasmu Tarantool cM. TakxKe Apyrue BaXKHBIE KOMAHIbI
tarantoolctl.
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rABA /

lNpunoxxkeHus

7.1 Mpunoxxkenune A. XXypHan ayguTa

2Kypnas ayaura comep:xut 3anucu 0 coobrtusx CYBJI Tarantool 8 dopmare JSON. [docTymHs! ciaemyromime
2KyPHAJIbI COOBITHI:

NpOiiIeHHAs / HeNPOIeHHAs Ay TeHTU(DUKAIAS 1 ABTOPU3AIHST TIOJIH30BATENS,
3aKPBITOE COEJIMHEHHE,

U3MEHEHUE TapoJis,

cozJianue / yiajieHue 110Jib30BaTe st/ poJiy,

BKJIOUEHHUE / OTKJTIOUEHNE TOTb30BATEIIS,

U3MEHEHUE IIpaB HOHBBOB&TGJIH/[)OJII/I.
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7.1.1 CrpyKTypa XXypHana

Koy Tun OnucaHune Mpumep
type CTPOKa THUI COOBITHSA
<“access__denied”>
type_id 9HCIIO AIeHTH(UKATOP COOBI-
THA <8>
description CTPOKa, OTIMCAHKE COOBITHSI
<“Authentication_
—failed” >
time CTPOKa, BpeMsi COOBITHUS
<“YYYY-MM-
—~DDTHH:MM:SS.
< 03f[+|-|GMT”>
peer CTPOKa VIAJIEHHBIIT KJINEeHT
<“ip:port” >
user CTpPOKa, [10JIb30BATEIb
<“user”>
param CTPOKa, MapaMeTpbl COOBITUS CM. HUXKE
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7.1.2 OnucaHue cobbiTUSA

CobbiTne Knrou MapameTpbl
aBTOPM3AIHS mosib3oBaresst | auth ok

mpoitfena {“name”: “user”}
apropusalius moJsb3oBarens He | auth fail

npoiirena “name”: “user”
M0JIb30BaTEIb BbINIea u3 cucre- | disconnect

MBI WJIX 3aBEPIIUT CEaHC

HEeyJaYHbl€ TIOMBITKU  JOCTYIIa
K KOH(DUICHITHAJIHHBIM TAHHBIM
(IM4HbIE 3aITHCH, JaHHBIE, Te0JI0-
Kalus u T. J1.)

access__denied

{name”: “obj name”,

UP1Y

“obj _type“: “space”,
“access_type”: “read”}

CO3JaHHNE TIOJIB30BATEIIA

user__create

{*name”: “user”}

YAaasieHue 1oJb30BaTesId

user _drop

“name”: “user”

OTKJIIOYEHHNE TIOJIb30BATEJIA

user _disable

{“name”: “user”}

BKJIIOYE€HHE I10JIb30BaTeJIA

user _enable

“name”: “user”

BbIJa4a (M3MeHeHne) pas (pou,
npoduIM 1 T.J1.) MOIb30BATETIO

user _priv

”,

“name”: “user”

”. o«

“obj name”™: “obj name”,
M.

“obj _type™ “space”,

“old_priv™ 7,

”. W

“new_priv”: “read,write”}

cOpoCc  TapoJyis  MOJIL30BATEIIsA
(momxken ObITH yKa3aH IOJIb-
30BaTe b, KOTOPBIA BHOCHUT
U3MEHEHHUs )

password _change

{*name”: “user”}

CO3/TaHUE POJIH

role create

{“name”: “role”}

BblZaya (M3MEHeHue) IpaB Ui
postu

role priv

“name”: “role”}

“obj_name”: “obj name”,

“obj _type”: “space”,
. W)

“old_priv™: 7,

“new_priv”: “read,write”}

7.1. MpunoxkeHue A. XXypHan ayauTta
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7.2 MpunoxxkeHue B. Ba)kHble napameTpsbl Tarantool

box.info
box.info.replication
box.info.memory
box.stat
box.stat.net
box.slab.info

box.slab.stats

s mosiydeHust MOAPOOHON HHGPOPMALMKE CM. CIPABOYHMK II0 MO/1Y/i0 ‘hOX' B OCHOBHOM JOKYMEHTAIUU 110
Tarantool.

7.3 MpunoxxkeHne C. MeTpukn cucTteMbl MOHUTOPUHTA

MapameTp OnucaHue Tun no SNMP EauHnubl usmepe- | lMpepen
HUS

Version Bepcust Tarantool | DisplayString

IsAlive ITokazarennb Integer 0 - EemoCcTyIEeH
JIOCTYLIHOCTHU (crmcok) 1 - mocrynen
9K3EeMTIISIPa

MemoryLua obbem namstu, 3a- | Gauge32 MBaiir 900
mareii Lua

MemoryData obbeMm, wucrnonb3y- | Gauge32 MBaiit 3HAYEHNE 3aJAeT-
eMBbI I XpaHe- €4 BPYYHYIO

HHUA JAaHHBIX

MemoryNet obbem, ucmonb3ye- | Gauge32 MBaiir 1024

MBI JIJIA CETEBOTO
BBO/1a-BbIBO/IbI

MemoryIndex obbeMm, wucrnonn3y- | Gauge32 MBaiit 3HAYEHNE 3aJAeT-

eMBIil Jj1a XpaHe- Cd BPY4HYIO
HUSA UHIEKCOB

MemoryCache obbem, wucnonb3y- | Gauge32 MbBaiir

eMBIil I XpaHe-
HUA KA (TOJIBKO
s vinyl)

ReplicationLag BpeMs 3amepxk- | Integer32 CeK. 5

Kn C MOMEHTa
nocjeaHei CUH-

XPOHU3ALMN
(MakcumasbHOE
3HAYEHUe,  eCyn
€CTh  HECKOJIBKO
daiibepon)

FiberCount kommaecTBo  daii- | Gauge32 LIT. 1000
6epoBn

MpoaosiyKaeTcs Ha c/iefytoLLein CTpaHuLLe
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Tabnuua 1 - npoao/mKeHMe ¢ NpeablayLLEN CTPaHULbI

MapameTp OnuncaHue Tun no SNMP EanHuupl usmepe- | lMpegen
HUS
CurrentTime rekymiee Bpems B | Unsigned32 BpeMeHHAs OTMeT-
cekyHOax, ¢ 1 aH- ka Unix B cek.
Baps 1970r.
StorageStatus craryc mabopa pe- | Integer CIIUCOK >1
[LJIUK
StorageAlerts KOJINYECTBO Gauge32 IIT. >=1
StorageTotalBkts | obGrmee komnaectBo | Gauge32 TIT. <0
CerMEHTOB B Xpa-
HUJTAIIE
StorageActiveBkts | xommaecrBo  cer- | Gauge32 LIT. <0
MEHTOB B CTaTyCe
ACTIVE
StorageGarbageBkts xommaecrBo  cer- | Gauge32 LIT. <0
MEHTOB B CTaryCe
GARBAGE
StorageReceivingBktskommaecrBo  cer- | Gauge32 IT. <0
MEHTOB B CTATyCe
RECEIVING
StorageSendingBkts| kommaecrBo  cer- | Gauge32 IIT. <0
MEHTOB B CTATyCe
SENDING
RouterStatus cTaTyc poyTepa Integer CIIMCOK >1
RouterAlerts kommuecTBo  mpe- | Gauge32 TIIT. >=1
OyTIpexKIeHnl s
poyTepa
RouterKnownBkts | xommaectso cer- | Gauge32 IIT. <0
MEHTOB B W3-
BECTHBIX Habopax
PeTLInK
RouterUnknownBkts konmnaectso  pe- | Gauge32 TIT. <0
MINK,  HEeHW3BeCT-
HBIX POYTEPY
RequestCount obiee kosmmuaectBo | Counter64 LIT.
3aMTpOCOB
InsertCount obmee kommuectso | Counter64 IIIT.
3aMPOCOB BCTABKH
DeleteCount obriee konuuectso | Counter64 IIIT.
3aMpPOCOB HA yJIa-
JIeHUe
ReplaceCount obmree xkommuectso | Counter64 IIIT.
3aITPOCOB 3aMEHbI
UpdateCount obiee kosmuaectBo | Counter64 LIT.
3ampocoB  Ha  00-
HOBJIEHTE
SelectCount obmee xkommuectso | Counter64 LIIT.
3aMpOCOB BHIOOPKH
EvalCount komuyectBo Bb3o- | Counter64 IIIT.

BOoB depe3 Eval

[IpoaonXKaeTca Ha caieflyoLLeN CTpaHuLe

7.3. MpunoxkeHne C. MeTpukn cuctemMbl MOHUTOPUHIA
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Tabnuua 1 - npoao/mKeHMe ¢ NpeablayLLEN CTPaHULbI

MapameTp OnuncaHue Tun no SNMP EanHuupl usmepe- | lMpegen
HUS
CallCount KosimdecTBo BbI30- | Counter64 IIIT.
BOB depe3 call
ErrorCount kosimuectBo omu- | Counter64 IIIT.
6ok B Tarantool
AuthCount konuyecTso 3aBep- | Counter64 IIIT.
IIEHHBIX ONepaIui
mo ayreHTupuka-
nuu

7.4 Tpunoxkenune D. YcTapeBmne ¢pyHKUUU

IIpekparena momaep:xkka ZooKeeper u orchestrator. Tem He MeHee, mpu HEOOXOIUMOCTH WX MOYKHO HCITOJIb-
30BaTh.

B ciurenyionux pasmesiax onucanbl COOTBETCTBYIONMNE (DYHKIMOHAIBHBIE BO3MOYKHOCTH.

7.4.1 YnpaBneHue Knactepom no API

s ympaBlieHusi KJIACTEPOM HCIOJb3yiiTe opKecTpaTop orchestrator, BKIIOUEHHBIH B KOMILIEKT MOCTABKH.
orchestrator ucnosb3yer ZooKeeper st xpanenus u nepenaydu koudurypamwn. s ynpasieHus KJIacTepoM
B orchestrator ecrb REST API. 3menenne koudurypamnmii B ZooKeeper ocyinecTBisieTcsi B pe3yabTare
Bor30Ba API-(yukimii u3 orchestrator, 4ro, B CBOIO 04Yepepb, IPUBOAUT K U3MEHEHUSIM KOH(DUIYPALMH Y3JI0B
Tarantool.

Mbl pekoMeHIyeM HUCIOIL30BaTh wHTepdeic KoMaHauoi crpoku curl mas BezoBa API-dynxknmit w3
orchestrator.

B ciienyromiem npumepe mokKas3aHo, KaK 3aperucrpupoBarh HOBYIO 30Hy pocrynaoctu (DC):

$ curl -X POST http://HOST:PORT /api/v1/zone \
-d '{
"name": "Caucasian Boulevard"

} '

Yrobbl IpoBEpUTH, ObLIA JiU BbITOTHEeHA perucrparusa DC, monpobyiiTe HCIONIb30BATH CIELYIONTYI0 KOMAHY.
Pesynbrarom Gysier crnimcok Bcex 3aperucrpupoBaHHbIX y37108 B dopmare JSON:

’ $ curl http://HOST:PORT /api/v1/zone| python -m json.tool

Yr00bI IPUMEHUTDh HOBYIO KOHMDUIYPAIHMIO HEIIOCPEACTBEHHO K y3iaMm Tarantool, yBeaudbre HOMED BEpPCUU
KoHdwuryparmn mocie Bbrzosa API-byrkunu. s sToro ncrmonb3yiite 3anpoc POST k /api/v1/version:

’ $ curl -X POST http://HOST:PORT /api/v1,/version

B nesom, 9T00b1 06HOBUTH KOH(MUTYPAITHIO KJIACTEPA:

1. Bomsosure meron POST/PUT B orchestrator. B pesynbrare GyayT ofHOBIeHBI y3ibl B ZooKeeper, a
Tak:ke OyIeT HHAIMIPOBAHO TOCIeayoIee oOHOBIeHNe y310B Tarantool.

2. O6uosure Bepcuto Koudurypauuu, uctoib3ys 3anpoc POST k /api/vl/version. B pesysbrare kon-
durypanus npumennTca K y3nam Tarantool.

s nomydenust ponosiauTebHOM uHdopmanuu 06 API opkecrparopa cMm. Ipuioxenue E.
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7.4.2 HacTtpoiika reoay6ampoBaHus

Ilo normke y3abI Ki1acTepa MOTYT OTHOCUTHCS K HEKOTOPOIT 30He mocTymHOCTH. Pu3miaeckn Ke 30HA TOCTYII-
Hocru — 310 oraesnbhbiii DC wim croiika sayrpu DC. MoxkHo 3azarb Marpully BecoB (paccTosHuil) Jjis 30H
JOCTYIIHOCTH.

Hogbie 30HBI JOOABIISIOTCS TIyTEM BBI30Ba COOTBeTCTBYOMmEro Mmerona APT opkecrparopa.

ITo ymosrganuio Marpuia BecoB (pacCTOsSHM) /jis 30H HE HACTPOEHA, & reoiybMpOBaHue it TaKUX KOH-
durypamnumii paboTaer CIeAyOMIM 00Pa30M:

* Jlannbie BCEria 3alUChIBAIOTCI HA MACTED.
¢ Ecim macTep JOCTYTEH, TO OH MCTIOJB3YETCS /I UTEHUSI.
* Ecan macTep HEJIOCTyNEH, TO JI00ast TOCTYITHAS PEIINKA UCIOIb3YeTCs [T YTEHUS.

Korua Bbl 3a1aere marpuily BecoB (paccrosiuuii), Bbi3biBas /api/vl/zones/weights, cucrema aBroMarundecko-
ro mactrrabupoBanus CYB/] Tarantool Haxomur pemnky, Koropas OJMzKe BCEX K YKa3aHHOMY POyTepy IO
BECaM, M HAUWHAET MCIOIB30BAThH TY PEIIUKY Jjis ureHusi. Ecan 3ma peninka HeJI0CTyIHA, TO BHIONPASTCS
creayromas OmKaias perinka ¢ yIeTOM PACCTOSTHUH, YKa3aHHBIX B KOH(DUTYDAIIHH.

7.5 MpunoxxkeHune E. CnpaBoyHuK no Orchestrator API

7.5.1 Configuring the zones

POST /api/vl/zone
GET /api/vl/zone/
PUT /api/vl/zone/
DELETE /api/vl/zone/
POST /api/vl/zone

Co3anne HOBOI 30HBL.

Sampoc

{

"name": "zone 1"

}

Orser

{
"error": {

"code": 0,

"message": "ok"
}’
"data': {

"id": 2,

"name": "zone 2"
}’

"status": true

}

Bosmokuble ommnbku
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* zone _exists — yka3aHHasl 30HA yKe CyIIECTBYeT

GET /api/v1/zone/{zone_id: optional}
Bosspar nndopmanum 06 ykazaHHO 30He win 000 BCEX 30HAX.

Orser

"error": {
"code": 0,

"message': "

ok"
1
"data': [
"id": 1,
"name": "zone 11"

"id": 2,
"name": "zone 2"
I,

"status": true

Bo3wmoxkubie ommbkn
* zone not found - yxasamnag 30Ha He OOHapyzKeHA

PUT /api/vl/zone/{zone_id}
Ob6uoBnenne uadOpMAIUU O 30HE.

Temo

{
}

"name": "zone 22"

Otrser

{
"error": {
"code": 0,
"message": "ok"
I
"data": {},
"status': true

BosmoxxubIE OMubKn
* zone not_found — ykazanHas 30Ha He OOHAPYIKEHA

DELETE /api/vl/zone/{zone id}
VYianenue 30HBI, €CJIU B Hell HET y3JIOB.

OTrser

{

"error": {

(continues on next page)
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(npomoszKeHUe ¢ mpeaBLAyIell CTPAHMUIIE )

"code": 0,
"message": "ok"

1
"data": {},
"status': true

}

Bosmoxkubie omubku

* zone not_found — ykazanuas 30Ha He OOHAPYZKEHA

* zone_in_use — B yKa3aHHOI 30He €CTh XOTs OBI ONUH y3es

7.5.2 HacTtpoiiKka Beca 30Hbl

* GET /api/vl/zones/weights
* POST /api/v1l/zones/weights

POST /api/vl/zones/weights

Koudwurypamnus Beca 30HBI.

Temno
{

"weights": {

H1”: {
HQH: 107
"3 11
b
H2H:
"1{”: 10,
"3 12
I3
HSH: {
"1,
HQH: 12
}
}
}
Orser
{

"error": {
"code": 0,
"message": "ok"

b

"data": {},

"status'": true

}

Bosmokubie omubku

* zones weights error — onmoOka KoHUrypanun

GET /api/v1/zones/weights

Bosspar konduryparun Beca 30HBI.
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Orser

{
"error": {
"code": 0,
"message": "ok"
},
"data": {
HlH: {
”2”: 107
"3 11
I8
”2”: {
HlH: 107
"3 12
I8
nan,
”1{”: 117
”2”: 12

}
},
"status': true

}

Bosmoxkuble omubku

* zone not found - ykazamnas 30Ha He OOHApyXKeHA

7.5.3 HacTtpoiika peectpa

* GET /api/vl/registry/nodes/new
POST /api/vl/registry/node
PUT /api/vl/registry /node/
* GET /api/vl/registry/node/
DELETE /api/v1/registry /node/

GET /api/v1/registry /nodes/new
Bozspar Bcex oOHaApYKEHHBIX Y3JI0B.

Orser
"error": {
"code": 0,
"message": "ok"
b
"data': [
"uuid": "uuid-2",
"hostname": "tnt2.public.i",
"name": "tnt2"
I,

"status': true
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POST /api/vl/registry/node
Perucrpanust 0GHAPYKEHHOTO y3JIa.

Temo

{
"zone_id": 1,
"uuid": "uuid-2",
"uri": "tnt2.public.i:3301",
"user": "userl:passl",
"repl user": "repl userl:irepl passl",
"efg": {
"listen": "0.0.0.0:3301"
}

}

OTtser

{
"error": {
"code": 0,
"message": "ok"
b
"data": {},

"status': true

Boamoxubre omubku
* node_already registered — yka3anublil y3es yKe 3aperucTpupoBaH
* zone not found - ykazamnas 30Ha He OOHApyKeHA
* node not_discovered — ykazaHHBI{ y3es He OOHAPYKEH

PUT /api/vl/registry /node/{node_uuid}

OO6HOBJIEHKE IAPAMETPOB 3aPErUCTPUPOBAHHOIO Y3JIa.
Temo

Ilepemaga TOIBKO OOHOB/ISIEMBIX TAPAMETPOB.

{
"zone_id": 1,
"repl user": "repl user2:repl pass2",
"efg": {
"listen": "0.0.0.0:3301",
"memtx_memory": 100000
}
}
Oreer
{
"error": {
"code": 0,
"message": "ok"
I8
"data": {},
"status': true
}
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Bosmozkabie ommbkn
* node not_registered — yka3aHHbBII y3€] He 3apErUCTPUPOBAH

GET /api/v1/registry /node/{node_uuid: optional}

Bozspar undopmanuu 06 y3nax B kiaacrepe. Eciu nepenars node uuid, Beprercst uadopmalius TOIBKO

110 JJAHHOMY Y3JIy.

OTser

{

"error": {
"code": 0,
"message": "ok"
b
"data": {
"uuid-1": {
"user": "userl:passl",
"hostname": "tnt1l.public.i",
"repl user": "repl user2:repl pass2",
"uri": "tnt1.public.i:3301",
"zone id": 1,
"name": "tntl",
"efg": {
"listen": "0.0.0.0:3301",
"memtx_memory": 100000

}7

"zone": 1

bl
"uuid-2": {
"user": "userl:passl",
"hostname": "tnt2.public.i",
"name": "tnt2",
"uri": "tnt2.public.i:3301",
"repl user": "repl userl:repl passl",
H(./fg”: {
"listen": "0.0.0.0:3301"
}7

"zone'": 1

}
2

"status": true

Bosmokubie omunbku

* node not_registered — ykazaHHbBII y3€] He 3apEerUCTPUPOBAH

DELETE /api/v1/registry /node/{node uuid}

Vianenue y3ia, eciii OH HE OTHOCHTCH HU K OJTHOMY HAOODY DEIIuK.

OTser

{

"error": {
"code": 0,
"message": "ok"

"data": {},

(continues on next page)
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"status": true

}

BosmoxkubIe ormubku
* node_ not_registered — ykazaHHblit y3ea He 3apEruCTPUPOBAH

* node in_use — yka3aHHBIl y3eJ HCIIOIb3yeTCsd B HAOOPE PEIIuK

7.5.4 APl no poytepam

* GET /api/vl/routers
* POST /api/vl/routers
* DELETE /api/v1/routers/{uuid}

GET /api/v1/routers

Bosspar cromcka Bcex y3/10B, KOTOPBIE TTPEACTABIAIOT COOO0M poyTep.

Orser

{
"data': |
"uuid-1"
|,

"status": true,
"error": {
"code": 0,
"message": "ok"
}
}

POST /api/vl/routers

IIpucsoenue y3iy posu poyrepa.

Temo

{
}

"quid": "uuid-1"

Orser

{
"error": {
"code": 0,
"message": "ok"
I
"data": {},
"status': true

}

Bosmozkubie omubku

* node not_registered — yka3aHHbBII y3€J1 He 3apErUCTPUPOBAH

DELETE /api/v1/routers/{uuid}

CusiTrie posu poyTepa ¢ y3Jia.
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Orser

{
"error": {
"code": 0,
"message": "ok"
},
"data": {},
"status': true

7.5.5 HacTtpoiika HabopoB pensink

* POST /api/vl/replicaset

* PUT /api/vl/replicaset/

* GET /api/v1/replicaset/

* DELETE /api/vl/replicaset/

* POST /api/v1/replicaset/{replicaset _uuid}/master
* POST /api/v1/replicaset/{replicaset _uuid}/node

* DELETE /api/v1/zone/

POST /api/vl/replicaset
Cozanne HAOOpA PEIUIMK CO BCEMU 3aPErHCTPUPOBAHHBIMU Y3JIaMHU.

Temo
"uuid": "optional-uuid",
"replicaset": |
"uuid": "uuid-1",
"master": true
}
|
Orser
"error": {
"code": 0,
"message": "ok"
I8
"data: {
"replicaset _uuid": "cc6568a2-63ca-413d-8e39-704b20adb7ae"
I8
"status'": true

Boamoxubre omubku
* replicaset exists — ykazauHublit HAOOpP PEIUIMK y>KE CYLIECTBYeT

* replicaset empty — ykazaHHbI HAOOP PEIIMK He COAEpPKHUT HU OHOIO y3J1a
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* node_ not_registered — ykazanublii y3es He 3aperuCcTPUPOBAH
* node in_use — yKa3aHHBI{ y3eJ HCIOJB3YETCS B IPYTOM HAOOpE PErINK

PUT /api/vl/replicaset/{replicaset_uuid}
ObHnoBNEHHE TApAMETPOB HAOOPA PEILTUK.

Temno
"replicaset": |
"uuid": "uuid-1",
"master": true
b
"uuid": "uuid-2",
"master": false,
"off": true
Orser
"error": {
"code": 0,
"message": "ok"
I8
"data": {},
"status': true

BosmoxkubIe OMubKu
* replicaset empty — yka3aHHbII HAOOP PEIUIMK He COJEpPXKHUT HU OHOIO y3J1a
* replicaset _not found — ykazauubiii HAGOp perivk He OOHAPYKEH
* node not_registered — yka3aHHBIIT y3e He 3apEerNCTPUPOBAH
* node in_use — yKa3aHHBI{ y3eJ HCIOJIB3YETCS B IPYTOM HAOOpE PErIvK

GET /api/v1/replicaset/{replicaset _uuid: optional}
Bozspar undopmamuu 060 Bcex kommonentax kiacrepa. Eciu mepemars replicaset uuid, sBepuercsa
rHMOpPMAIUs TOJIBKO 110 JAHHOMY HaOOPY PeIiuK.

Teno
{ "name": "zone 22"
}
Otser
{ "error": {
"code": 0,

"message": "ok"

2

(continues on next page)
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"data": {
"cc6568a2-63ca-413d-8e39-704b20adb7ae": {
"uuid-1": {
"hostname": "tnt1l.public.i",
"off": false,

"repl user": "repl user2:repl pass2",
"uri": "tnt1l.public.i:3301",
"master": true,
"name": "tnt1",
"user": "userl:passl",
"zone id": 1,
"zone": 1
}7
"uuid-2": {
"hostname": "tnt2.public.i",
"off'": true,
"repl user": "repl userl:irepl passl",
"uri": "tnt2.public.i:3301",
"master": false,
"name": "tnt2",
"user": "userl:passl",
"zone": 1

}
}
2

"status': true

Bosmoxkuble omubku

* replicaset _not found — ykazanubiit HAOOP perJivk He OOHAPYKEH

DELETE /api/v1/replicaset/{replicaset _uuid}
VYnanenne HabOpa PEILINK.

Orser

{

"error": {
"code": 0,
"message": "ok"
I
"data": {},
"status'": true

Bosmozkubie omubku

* replicaset not found — yka3anHbIil HAOOpP PeNIVK He OOHADPYIKEH

POST /api/vl/replicaset/{replicaset _uuid}/master
Cwmena macrepa B HAOOPE PeLUIUK.

Temo

{

"instance _uuid": "uuid-1",
"hostname name": "hostname:instance name"

}
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Orser

{
"error": {
"code": 0,
"message": "ok"
I8
"data": {},

"status': true

BosmoxubIe Ormubku
* replicaset _not_found — ykazauubiii HAOOp peIivK He OOHAPYKEH

* node_ not_registered — ykazanublii y3es1 He 3aperuCTPUPOBAH

* node not_in replicaset — yka3aHHBII y3€J HAXOAWTCS HE B YKA3aHHOM HAOOpE PEIInK

POST /api/vl/replicaset/{replicaset _uuid}/node
Jlobasienne y37a B HAOOP PEILIHK.

Otrser
"error": {
"code": 0,
"message": "ok"
},
"data": {},
"status': true
Teno
"instance _uuid": "uuid-1",
"hostname name'": "hostname:instance name"
— —_ b)
"master": false,
"off": false

BosmoxkubIE OMTUOKH
* replicaset not found — yka3amuubIit HAOOp penJinkK He OOHADYKEH
* node_not_registered — yka3aHHbIl y3€es He 3aPErUCTPUPOBAH
* node in_use — yka3aHHbLII y3eJ UCIOJB3YETCH B IPYrOM HAOOPE PEIIuK

GET /api/v1/replicaset/status
BO3BpaT CTATUCTUKHA TIO0 KJIACTEPY.

Orser

{
”(‘,1‘1‘01‘”: {
"code": 0,
"message": "ok"
I

"data': {

(continues on next page)
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"cluster": {
"routers": |
{
"zone": 1,
"name": "tnt1",
"repl user": "repl userl:repl passl",
"hostname": "tnt1l.public.i",
"status": null,
"uri": "tnt1l.public.i:3301",
"user": "userl:passl",
"uuid": "uuid-1",
"total rps": null
}
]1
"storages": [
{
"hostname": "tnt1l.public.i",
"repl user": "repl user2:repl pass2",
"uri": "tnt1l.public.i:3301",
"name": "tnt1",
"total rps": null,
"status": 'online',
"replicas": |
{
"user": "userl:passl",
"hostname": "tnt2.public.i",
"replication info": null,
"repl user": "repl userl:irepl passl',
"uri": "tnt2.public.i:3301",
"uuid": "uuid-2",
"status": 'online',
"name": "tnt2",
"total rps'": null,
"zone": 1
}
I,

"user": "userl:passl",
"zone id": 1,
"uuid": "uuid-1",

"zone": 1

I
}
2

"status': true

"replicaset _uuid": "cc6568a2-63ca-413d-8e39-704b20adb7ae",

Bosmoxubie ormubku
* zone not_found — ykazanHas 30Ha He OOHAPYXKEHA

* zone_in_use — B yKa3aHHOI 30He €CTh XOTs OBI ONWH y3es

7.5.6 HacTtpoika Bepcumn KoHOUrypaumm

* POST /api/v1/version
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* GET /api/vl/version

POST /api/v1/version
Hacrpoiika Bepcun koHbUTYpAIHH.

Otser
{

"error": {
"code": 0,
"message": "ok"

b

"status': true,

"data': {
"version": 2

}

}

Bosmoxkubie omubku

e cfg_error — ommbKa KoHUTrypanuu

GET /api/vl/version
Bosspar Bepcun xomHdurypanmm.

OTtser

{
"error": {
"code": 0,
"message": "ok"
I8
"status": true,
"data": {
"version": 2

}

}

7.5.7 KoHdurypauumsa wapauHra

* POST /api/vl/sharding/ctg
* GET /api/vl/sharding/cfg

POST /api/vl/sharding/cfg
JlobaByieHre HOBOI KOH(MDUTYPAIIUN TIAPINHTA.

OTser

{
"error": {
"code": 0,
"message": "ok"
I8
"status": true,

"data": {}

}

GET /api/v1/sharding/cfg

Bozspar tekyreit kKoudurypamnun mapIaHra.
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Orser

"error": {
"code": 0,
"message": "ok"
I8
"status": true,

"data": {}

7.5.8 C6poc KoHdUrypauumm Knacrepa

* POST /api/vl/clean/cfg
* POST /api/vl/clean/all

POST /api/v1/clean/cfg
Copoc kouduUrypamnun Kjaacrepa.

Orser

{
"error": {
"code": 0,
"message": "ok"
b
"status': true,
"data": {}
}

POST /api/vl/clean/all

Copoc koudurypanun Kaacrepa u yaajaenne wradopmanmm 00 y3/1ax KiacTepa u3 karajaoros ZooKeeper.

OTtser

"error": {
"code": 0,

"message": "ok"

3,

"status': true,

"data": {}
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