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162 TabnuLbl, U HU OO HOMU JIULLHEN

PmaControl — 370 He NPOCTO NaHeNb MOHUTOPMHIa. 9TO pacnpeneséHHasa cucTteMa, Kotopas
cobupaeT, xpaHuUT, NpeobpasyeT n NpeaocTaBsseT METPUKN COTeH cepBepoB MariaDB / MySQL B
peasibHOM BpeMeHU. BHyTpeHHssA 6a3a gaHHbIX coaepXnT 162 Tabnuubl — Ka)kaas C TOYHON

ponblo B KOHBenepe 06paboTKn faHHbIX.

B 3Tol cTaTbe NoApobHO pa3brpaeTcsa BHYTPEHHASA apXUTEKTYypa: YeTbipe OCHOBHbIX
KoMmnoHeHTa (Aspirateur, Listener, Dot3, Schema), CKBO3HOI MOTOK AaHHbIX, Cron-3agayu,
KOTOpblE OPKECTPUPYIOT BECb MPOLECC, 1 KJtoYeBble Tabnunubl, KOTOpble HEOOX0AMMO 3HaTb OJ15

oTNnaaKnm nanm paclwimpeHmsa CUCTemsbl.

YeTbipe cTONNA

Aspirateur: cOoOpLWUK AAHHBbIX



Aspirateur — 3TO KOMMOHEHT, KOTOPbIN cobupaeT MEeTPUKM C KaxxAoro HabsilogaeMoro cepsepa.

Ero paboTta npocTa, HO 3dhpekTnBHa:

1. OH nogknoYaeTcs K cepBepy 4epe3 SSH (TyHHeNb), 3aTeEM OTKPbIBAET JIOKaJibHOE

coennHeHve MySQL

2. BbInosiHAeT cepunio 3anpocoB: SHOW GLOBAL STATUS , SHOW GLOBAL VARIABLES, SHOW SLAVE STATUS ,

SHOW PROCESSLIST , 3anpocChl K performance schema v T.A4.

3. 3anucbiBaeT pe3ynbTaThl B Tabauubl ts value * (BpeMeHHble psagbl) 6a3bl PmaControl

Mpedunkc ts_  BCTpevaeTcs NOBCoOy: OH 03HavaeT time series (BpeMeHHble psaabl). Kaxkgas

MEeTPUKa COXPaHAETCA C MeTKOM BpeMeHN n VI,D,EHTVICDVIKaTOpOM MCXO0OHOIro cepeepa.

Aspirateur - SSH tunnel - nokanbHbin MySQL
- SHOW GLOBAL STATUS
- SHOW SLAVE STATUS
- 3anpocel K performance schema
- INSERT INTO ts_value_general int (...)
- INSERT INTO ts value general json (...)

Aspirateur He BbINOJZIHAET HUKAKOW 0OpaboTkmu. OH cobupaeT 1 3anncbiBaeT. 3TO
yHOAMeHTaNIbHbIA NMPUHLAM NPOEKTUPOBaAHUA: pa3aeneHmne cbopa n obpaboTkum ansa

BO3MOXHOCTU NX HE3aBNCNMOIO MaCLLITaGI/IDOBaHI/Iﬂ.

Listener: oBM>XOK nocT-obpadboTkm

Listener — 3710 mo3r PmaControl. OH HabnogaeT 3a TabnMuamMy BpeMeHHbIX PSAOB U 3anyckaeT
AENCTBUS NPU NOCTYMNJIEHUN HOBbIX AaHHbIX. EF0O MexaHnU3M 0CHOBaH Ha CBOAHOW Tabnuue

listener_main .

Tabnuua listener main COOEPXKUT:

KonoHka Ha3HauyeHue

ts file DanN-NCTOYHUK LaHHbIX

ts_max_date MocnepHAa obpaboTaHHas MeTKa BpeMeHu

ts date by server lMocnenHAsa MeTKa BpeMeHU Mo Ka)X4oMy cepBepy

Listener paboTaeT B HEMPEPLIBHOM LIMKAE. Ha Ka)kao utepaLunun oH CpaBHMBAET 3aNncaHHOe

3HaYyeHne ts max date C CaMOW CBE)XEWN MeTKOW BpeMeHu B Tabnuuax ts value * . Ecan
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obHapy>XeHO pacxoxxeHune, 3Ha4MT Aspirateur 3anuncan HoBble AaHHble — Listener 3anyckaeT

LLernoYky nocTt-obpaboTku:

Uunkn Listener:
1. NpoBepka ts max date vs peanbHbit max(timestamp)
2. Ecnu u3meHuncsa - 3anyck nawnnanHa:
a. updateDatabase() — 06HOBNEHNE MeTafaHHbIX cepBepa
b. afterUpdateVariable()

YCJIOBHblE MpaBuna

c. Digest::integrate()
d. Alias::updateAlias()

arperaumns metpuk performance schema

obHoBneHne DNS-anuacos

updateDatabase() cuHxpoHusnpyeT 6a30Byt0 MHpOPMaLINIO: BEPCUID CEpPBEPA, COCTOSAHNE

penankauun, pasmMepsbl 6a3 faHHbIX, KOJINYECTBO aKTUBHbIX COEAUHEHWA.

afterUpdateVariable() — 310 aB1>Xok npaBus. OH CpaBHMBAET HOBbIE 3HAYEHUS C
HaCTPOEHHbIMN MOPOrOBbIMN 3HAYEHUSMU U FTEHEPUPYET OMoBeLLEeHNs Npu HeobxoanMocTu.
Hanpumep, ecnm Seconds Behind Master npeBbiaeT 60, cO34aéTca NnpenynpexneHne ypoBHS

Warning.

Digest::integrate() o6pabaTbiBaeT oaHHble performance schema . OH arpernpyeTt CTaTUCTUKY
3anpocoB (BpeMs BbIMNOJIHEHUS, KOJINYECTBO NMPOCMOTPEHHbIX CTPOK, YaCTOTY) U COXPaHAEeT Ux B
Tabnnubl pangxectos PmaControl. UMeHHO 3Tu faHHble MUTatoT gawbopabl

npon3BoaANTENIbHOCTN.

Alias::updateAlias() nognepxusaeT Tabnanuy alias dns , KOTOpas COnocTaBnseT
ynoboynTaemble MMeHa C peasibHbiMUK IP-agpecamn. 9Ta Tabnmua — oaHa N3 CaMbiX 06 bEMHBbIX:
1,1 MunanoHa cTpok, 85 MB paHHbIX. AnMackl NCMOJIb3YOTCH MOBCIOAY B MHTepdence onsa

oTobparkeHns YuTaeMblx UMEH BMecTo IP-agpecos.

Dot3: Tonosorusa B peasibHOM BpeMeHHU

Dot3 — 3To KOMMOHEeHT KapTorpadumn Tonosorun. OH aHaIU3NPyeT CBA3U pervimkaumum mexxay

cepBepamMu 1 reHepupyeT OpUeHTUPOBaHHLIN rpad B popmaTe DOT (Graphviz).
Mpouecc:

1. Dot3 cunTbiBaeT MeTafaHHble penaukKauum Ka>xxagoro cepsepa (master/slave, GTID, kaHan)
2. CtpouT rpac 3aBUCUMOCTEN: KTO SABASETCA MacTEPOM KOro, KTO SBASETCSA C/IeBOM KOrro

3. FeHepupyeT BM3yasibHOE MpeAcTaB/IeHVE C KacTepamu (FpynnaMmn CBsi3aHHbIX CEPBEPOB)
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3agencTBoBaHHble Tabnuubi:

e dot3_graph : NonHbIN rpad B popmaTe DOT, rOTOBbIN K pEHAEPUHTY

e dot3_cluster : KJlaCcTepbl CEPBEPOB (KNacTep = rpynna penankawmun)

Dot3 ocobeHHOo nosieseH ons obHapyXeHNa HapyLUEeHHbIX TOMOJIOrNIA: C/IENB, YKa3blBalOLWMNIA Ha
HeCyLLEeCTBYIOLWMNIN CepBeEpP, HEOXKMAAHHAA LNKAMYEeCKasa NeTnasa penjamkaumm nanm n3oanpoBaHHbIN

cepsep, KOTOprIZ 0OJDKEH BXOOUTb B K/1aCTep.

Schema: 3KCnopT CTPYKTYPbI

KoMnoHeHT Schema akcnopTupyeT NOJIHY CTPYKTYPY Kakaon Habnwogaemon 6asbl aHHbIX.

INna Kaxxoro cepeepa oH Co34aéT AepeBo (aios:

data/model/<server_id>/databases/<db name>/

— schema/
| L— tables/

— users.sql

— orders.sql
I_Ill

routines/

|

|

|

I_

|  }— calculate_total.sql
|

|_

|

|

I_--u

events/

— daily cleanup.sql
I_lll

L— triggers/

— before insert users.sql
I_--u

Ka)kabin haiisl COoep>XUT COOTBETCTBYIOLWMNIA CREATE TABLE , CREATE PROCEDURE , CREATE EVENT mam

CREATE TRIGGER . 2TO NO3BOJISAET:

e BepcnoHnpoBaTb CTPYKTYpY B Git (diff Mexxay AByma skcnopTamu)
e CpaBHMBaTb CTPYKTYpY Mexnay production n staging

e ObHapyxmnBaTb Apend cxembl (MHOEKC, AobaBneHHbIN BpYy4HYtO B production, KosnoHKa,

n3MeHEéHHas 6e3 Murpauymnm)

CLI Glial
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PmaControl nocTtpoeH Ha hpenmBopke Glial, KoTopbIn NpefocTaBAseT CTaHAAPTU3NPOBAHHbIN

MHTepdenc KoMaHOHON CTPOKN:

./glial <controller> <action> [params]

lMpakTn4eckne npmumMmepsbl:

# [poBepuTb COCTOAHWE OEMOHOB

./glial agent check daemon

# MpUHYOMTENbHO 3anyCcTUTb LUKN cbopa

./glial control service

# JKCNOPTUPOBATbL CXeMy cepBepa

./glial schema export 42

# [lepereHepupoBaTb TOMOJIOr MI0

./glial dot3 generate

CLI ncnonb3yeTcsl Kak Bpy4YHyto (oTnagka, obcny»xumBaHue), Tak 1 cron-3agavyaMun oss

aBTOMaTUYECKON OpKecTpaLuunn.

Cron-3apauun: opkecTpauus

Tpw oCHOBHbIE cron-3aga4n obecnedmBatoT paboty PmaControl:

1. ./glial agent check_daemon — Ka>XA Yyl MUHYTY

DT0 camasi YacTas cron-3agadya. OHa NpPoBepPsiET, YTO BCE MPOLECCHl areHTOB aKTUBHbI, U
nepesanyckaeT Ux npu HeobxoanmMocT. OCTaHOBUBLLMIACS areHT o3HavyaeT npoben B AaHHbIX —

5Ta 3a4a4a rapaHTUpyeT HenpepbIBHOCTL cbopa.

¥ x ok x * cd /srv/www/pmacontrol && ./glial agent check daemon >> /tmp/pmacontrol agent.log
2>81

Ecnn areHT He oTBeYaeT nocsie 3 NOMNbITOK, OTANpPaBAseTcs onoselleHne B Telegram.

2. ./glial control service — Ka)Xable 4 yaca

dTa cron-3afava BbIMOJIHAET TAXKENble 3a4a4u 06CJ'Iy)KVIBaHI/IF|Z
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lMepec4éT e)xxeaHEBHbLIX arperauunmn

Ou4ncTKa ycTapeBWMX AaHHbIX (HacTpamBaeMbll Nepuon XpaHeHus)

MepereHepaumnsa Tononorum Dot3

CI/IHXpOHI/I3aLI,I/IFI MeTaldaHHbIX CepBEPOB

[MpoBepKa KOHCUCTEHTHOCTU MexXxay Tabanuamu

YeTbipe Yaca — XOPOLUNA KOMMPOMUCC MeXAY aKTyaslbHOCTbIO M Harpy3Kom: 3TU ornepaLuunm

PEeCYypCOEMKME N He HYXXOAIOTCSA B BbINOJHEHUN B peaslbHOM BPEMEHM.

0 */4 * * * c¢d /srv/www/pmacontrol && ./glial control service >> /tmp/pmacontrol control.log
2>81

3. ./monitor_mysql.sh — KaX>XAyi0 MUHYTY

ITOT CKPUNT SBNSAETCA TOYKOM BxoAa ans Aspirateur. OH 3anyckaeT NosHbIA LMK cbopa

OaHHbIX:

* * x x *x cd /srv/www/pmacontrol && ./monitor mysql.sh >> /tmp/pmacontrol monitor.log 2>&1

CKpuNT ynpaeaseT napannennsaunen: ecnn Bbl HabnonaeTe 3a 200 cepBepaMul, OH He
onpawmBaeT nx nocsegosatenbHo. OH pacnpenenseT paboTy Ha NnapannenbHble NakeTbl C

HaCTpaunBaeMbIM HNCJIOM BOPKEPOB.

KnouyeBbie Tadbnuubl

BoT Hanbonee BaxkHble Tabnuubl, KOTOpPblI€ HY>XHO 3HaTb OJ1A NMOHNUMaHWUA NN OTNadKN

PmaControl:

mysql_server

LleHTpanbHas Tabnvua. Kaxkgaa cTpoka npeacTaBnseT HabnopaeMbid 3K3eMnaap — He

TONbKO cepBepbl MariaDB / MySQL, HO Takxe:

e CepBepbl MariaDB / MySQL (ocHOBHOW ciiy4an)
e Mpokcu: MaxScale, ProxySQL, HAProxy

e VIP (Virtual IP)

KONOHKW is proxy W is vip passin4yaloT TUMbIL:
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is_proxy is_vip Tun

(0] (0] Ob6bI4HbIN cepBep MariaDB / MySQL
1 (0] Mpokcu (MaxScale, ProxySQL, HAProxy)
0 1 VIP (Virtual IP)

-- Tonbko cepsepbl MariaDB/MySQL

SELECT id, ip, port, name, display name, id environment
FROM mysql server

WHERE is deleted = 0 AND is proxy = 0 AND is vip = 0;

-- Npokcu (MaxScale, ProxySQL, HAProxy)
SELECT id, ip, port, name, display name
FROM mysql server

WHERE is deleted = 0 AND is proxy = 1;

-- VIP

SELECT id, ip, port, name, display name
FROM mysql server

WHERE is deleted = 0 AND is vip = 1;

Mpokcu n VIP xpaHAaTCsa B Tor e Tabnuue, 4To n cepsepbl MySQL, ans ynpoweHus JOIN-0B n
rnocTpoeHusa Tonosiornu. Dot3 ncnosb3syeT nx 4na OTPUCOBKU CBA3EN MeXXay CeTeBbIMU

ypoBHAMU (VIP —» Proxy — Master - Slave). KonoHKa timeout BbIYUCASETCA AMHaMuUyecku: 11
CeKyH[ OJ19 MPOKCU (KOTopble MefJieHHee OTBeYaloT Ha NpoBepkun), 1 cekyHaa Ana 0bbl4HbIX

cepBepos.
OTﬂ,eﬂbele Taﬁfll/ILl,bI AOOMOJIHAKT CI'IeLI,I/ICpVI‘-IeCKI/Ie OEeTaJIn KaXXOoro Trna npokKcu:
e maxscale server / maxscale_server mysql_server — KOH(Urypaums MaxScale n ero 6akeHgbl

e proxysql_server — KOHurypaumsa ProxySQL

e haproxy_main / haproxy_main_input / haproxy_main_output /
link__haproxy_main_output_ mysql _server — KoHdurypaums HAProxy (listeners, frontends,

backends)

e vip_server — petanu VIP

ts_variable
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CnoBapb MeTpuk. Kaxxgasa cobnpaemasn nepeMeHHas (Hanpumep, Threads connected ,

Innodb buffer pool pages data ) MMeeT 3anuncCb B 3ToM Tabanue ¢ YNCI0BbIM NOEHTUPUKATOPOM.

SELECT id, name, source
FROM ts variable
WHERE name LIKE 'Innodb%';

ts_value_general_int

OCHOBHOE XPaHWUJIMLLE YMCIOBbIX METPUK. DTO CaMasi 06bEMHas Tabanua — oHa nosyyaeT
ThbICAYM BCTABOK B CEKYHAY M Ha KPYMHENLINX UHCTannaumnax PmaControl MoxxeT gocturaTb

HECKOJIbKUX MUIJIMapaoB CTPOK B AEHb.

SELECT server_id, variable id, value, timestamp
FROM ts value general int
WHERE server id = 42
AND variable id = 107 -- Threads connected
AND timestamp > NOW() - INTERVAL 1 HOUR;

9Ta Tabanuya NapTMUMOHMPOBaHa MO OHAM 015 BbICTPON OYUCTKM yCTapeBLMX AaHHbIX ( ALTER

TABLE ... DROP PARTITION ).

ts_value_general_json

[Ns CNOXHbLIX METPUK, KOTOPbIE HE YKJIaAbIBAOTCH B LLes10€ YNC/0: pe3ysibTaTbl SHOW
PROCESSLIST , Tabnuubl performance schema (Oano)ecTbl 3anpocoB, 61okmnpoBkuy, table 1/0), SHOW
ENGINE INNODB STATUS u T.4. ®opmaT JSON no3BosseT XpaHUTb NPOU3BOJIbHbIE CTPYKTYpPHbI.
MeTpuku penankaumnm ( SHOW SLAVE STATUS ) nMetoT cO6CTBEHHbIE BblaesieHHble Tabauubl (

ts value slave * ).

alias_dns

Tabnnua DNS-annacos — 1,1 munnmoHa cTpok, 85 Mb. OHa conocTaBnseT IP-agpeca ¢

YNTAEMbIMU UMEHAMU N UCMO/Ib3YEeTCS Mo BCEMY MHTEpENCy.

SELECT ip, alias, source, updated at
FROM alias _dns
WHERE ip = '10.0.1.42"';

dot3_graph M dot3_cluster
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Tabnuubl Tononornn. dot3 graph cogoep>XUT NoJiHbIN rpad B hopmaTe DOT, dot3 cluster —

JIOrMYecKume rpynrbl CEpBEPOB.

MoJsIHbIA NOTOK AAaHHbIX

MonoBeném ntor nyTn MeTpPMKM OT NCTOHYHUNKa A0 3KpaHa:

3tan KOMMNOHEeHT
CRON monitor mysql.sh (kaxagyto
1
MUHYTY)
2 ASPIRATEUR
LISTENER (o6Hapy>XunBaeT nsMeHeHune
3
ts _max_date)
4 DOT3 (UK Ka)kable ~3 CceK)
5 CRON control service (kKaxable 4 4)
6 BEB-UHTEP®ENC
Pa3zMepHOCTb

IDencrBue

3anyckaeT Aspirateur

SSH-TyHHenb - MySQL -» SHOW GLOBAL STATUS

3anucbiBaeT B ts value general int /

ts _value general json

updateDatabase() — obHOBNsieT MeTadaHHbIE

cepBepa

afterUpdateVariable() — omoBeLlleHns rpu

rnpesBbilLleHN NMOporos

Digest::integrate() — arperauus

performance schema

Alias::updateAlias() — obHoBneHue alias_dns

[MlepereHepauns Tonosornn penankauumm B

peasibHOM BpeMeHMU
O4ncTKa 1 exxegHeBHas arperauus

YTeHne arpernpoBaHHbIX Tabnuu —» aawbopasl,

rpauku, TOMOsIOrns

Ons Tnnosoro passépTtbiBaHMA 13 100 cepseposB MariaDB / MySQL:

e Baza PmaControl: okono 15 'b gaHHbIX (OCHOBHas YacTb — Tabnnubl ts value * )

e CPU: 2-4 agpa npocTtaTo4yHo (Listener — cambin TpeboBaTeNbHbIN)
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e RAM: MmuHumym 4 I'b, pekomeHayeTcs 8 I'b (ona buffer pool camon 6a3bl PmaControl)
e Iluck: SSD obs3aTeneH — Tabnuubl BpEMEHHbIX PAAOB CO34AI0T NMHTEHCUBHLIA CyYanHbln /O
PekomeHOyeMbI OBMXKOK XpaHeHnsa ond Tabnuy ts value * — RocksDB (4epe3 MyRocks):

nyduiee cxatume, yydilaa npom3soanNTesIbHOCTb rnocnefnoBaTesIbHOM 3anNncu U HaTUBHOE

napTnuynoHMpoBaHMe no gHAM.

OTnapka

Korga 4to-To He paboTaeT, BOT YeK-JIUCT:
1. AreHTbl 3anyuwieHbl? ./glial agent check daemon — e€CJIM areHT OCTAHOBJIEH, faHHble
6onbLie He cobnpatTca oNa CepBEPOB, KOTOPbLIMY OH yrnpaBnaeT

2. Listener paboTaeTt? NpoBepbTe ts max date B listener main — ecsn 3HavYeHue BosblLle He

yBennymBaeTcs, Listener 3aBuc
3. Cron-3apay4m BbinonHATCA? [lpoBepbTe /tmp/pmacontrol *.log Ha Haanyume owWnBOK

4. CBa3b no SSH paboTaeT? lpoTecTnpynTe BPYYHYIO ssh -p <port> <user>@<host> C

HaCTPOEHHbIM KJ/TIOHOM

5. Ba3a PmaControl B nopsgake? lNpoeepbTe cB0OOOAHOE MECTO Ha ANCKE, BJIOKNPOBKY,

MeJiIeHHble 3anpockl Ha camon 6a3e PmaControl

3akKJilouyeHue

ApxuntekTypa PmaControl cnegyet knaccnyeckom mogenun ETL (Extract-Transform-Load),
afanTMPOBaAHHOM 19 MOHUTOPUHra:

o Extract: Aspirateur cobupaeT 6e3 npeobpasoBaHus

e Transform: Listener npumeHseT npaBuaa v arpernpyeTt

e Load: nawbopabl YMTalOT NpeobpasoBaHHbIe OaHHbIE
162 Tabnanubl — He CNYyYaHOCTb U3BbLITOYHOM C/IOXKHOCTU, @ OTpakeHne boraTcTBa AaHHbIX,
cobnpaembix Cc Kaxgoro cepsepa MariaDB / MySQL. NMoHnMaHne 3TON apXUTEKTYpPbl HeobXxoanmo

nns noboro, KTo xo4eT oTNagnTb Npobnemy cbopa AaHHbIX, pacwmpuTb PmaControl HoOBbIM

TUMNOM METPUK NN ONTUMN3NPOBATb NMPON3BOANTENIBHOCTb CaMol CUCTEeMbI MOHWUTOPWHIa.
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