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OTKa3 oT OTBETCTBEHHOCTU
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Kaknx-nmoo rapaHTnini Ha matepuasbl Kypca. Martepuasbl Kypca
NpeaocTaB/SATCS HA OCHOBE NMpUHLUMNA «KakK eCTb» U KOMNaHus Postgres
Professional He 06s3aHa NpefoCcTaBNATL CONPOBOXAEHWE, NOALEPXKKY,
0OHOB/IEHNSA, pacLUMPEHNSA N U3MEHEHNSA.
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VIHCTPYMEHT Posigres

[TpodunupoBaHue

BbIZle/IeHre 110/13a/1au
TIPO/IOJDKUTETBHOCTh
KOJTMUECTBO BBIMIOTHEHUH

UTO ONTUMU3UPOBATH?
yeM 0oJIbIIIe A0JId 11043a4a4YU B 06LL[€M BpeMEHH BBITIO/THEHHUA,
TeM Ooibliie HOTEHI_]I/IaJII:HI;II‘/JI BBIWI'DBIIIL
HGO6XO,ELI/IMO YUUTBIBATBH 3daTPAThI HA ONITUMHK3ALIKIO
MOJIE3HO B3IVIAHYTh Ha 3a/ja4y LIKUpe

B npegbiaywnx tTemax Mbl pazobpasince ¢ TeM, Kak pabotatoT 3anpochl, U3
KaKuUX «KUPMMUYNKOB» CTPOUTCA MN1aH BbIMOSTHEHMSA U UTO B/IMSIET HA BbIOOP
TOro WM NHOTO NJlaHa. 3TO caMOe C/I0KHOE U BaxXHOe. NoHAB MexaHn3Mbl,
C NOMOLLbH /TOTUKN U 3[4paBOro CMbIC/ia MOXXHO pa3obparbCsi B /110601
BO3HMKLUEN CUTYaUNN U NOHATb, 3(PEKTUBHO /M BbINOSTHAETCS 3anpoc U
4YTO MOXHO cAenartb, YTOObI Y/yULWNTb NoKasaTesiu.

Ho kakK HalTh TOT 3aripoc, KOTOprI7I MMEET CMbICN OI'ITI/IMI/I3I/IpOBaTb?

B npuHuune, pelueHune noboin 3agayum ontummusaumm (He To/IbKO B KOHTEKCTE
CYb/) HaunHaeTca ¢ npothnanpoBaHns, XoTb 3TOT TEPMUH N HE BCceraa
ynoTtpebnsaerca ABHO. Mbl AO/MKHbI pa3buTb 3a4a4y, Bbi3blBaOLLYHO
HapekaHus, Ha noAasagadnm n N3MepuTb, Kakyto YacTb 06LEro BpeMeHN OHU
3aHUMaloT. Takke nonesHa MHhopmMaunsa 0 YMcne BbIMOSTHEHUSA KaXXaoW U3
nog3agau.

Uem 60nblUe 0018 nogsagaqn B 06LemM BpeMeHu, TeM 60/ibLIe BbIUTPbILL OT
onTUMM3aLMM MMEHHO 3TOI nog3agayn. Ha npaktuke npuxoguTca
yUuTbIBaTb N OXMaaeMble 3aTpaTbl Ha ONTUMU3ALUIO: MONYUUTb
MOTEHUMa/TbHbIN BbIMTPbIL MOXET OKa3aTbCs Henerko.

YacTta cutyauus, npu KOTOpoi nogsagadva BbINosIHAETCH ObICTPO, HO 4YacTo
(Hanpumep, XxapakTepHO AN 3arnpocos, reHepupyeMbix ORM-amn). MoxeT
oKaszaTbCs HEBO3MOXHbIM YCKOPUTb BbIMO/IHEHNE OTAEMbHbIX 3arnpoCcoB, HO
CTOMT 3aJaTbCA BOMPOCOM: A0/DKHA NN nog3agada BbINONHATLCA mak
4acTo? 3TO MOXET NPUBECTU K HEOBXOAUMOCTU U3MEHEHUS apXUTEKTYPbI,
4TO BCerga HenpocTo, HO B UTOre MOXET AaTb CYLLECTBEHHbI BbIUMPbILL.
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HioaHChbI Posigres

Yrto nmpodunmpoBarb

OT/IeIbHYO0 3a/lauy, BbI3bIBAIOLYIO0 HapeKaHuUsI
YyeM TOUHee, TeM JIyullle: IIUPOKUIA OXBAT «Pa3MbIBAaeT» MpPo0IeMy

EuHULBI ©3MepeHus
BpemMs —
OCMBIC/IEHHOCTB AJIA 110/Ib30BaTe/IsA

MMPOUNTAHHBIE WA 3dlTMCaHHbIE CTPAHUIIbI —
CTabM/IbHOCTE I10 OTHOIIIEHNIO KO BHEILIHUM CbaKTOpaM

Jlyduie Bcero cTpouTb NPochnsb A/1S OfIHON KOHKPETHO 3adaun Tak, YToobl
N3MepeHNs 3aTparnBasin TONbKO AEACTBUS, HEOOXOAMMbIE ANS BbINOSIHEHUS
MMEHHO 3Tol 3agaun. Ecnn, Hanpumep, Nosb3oBaTesib XasnyeTcs Ha To, YTo
«OKHO OTKPbIBAETCSA LIE/TY0 MUHYTY», 6ECCMbIC/IEHHO CMOTPETb Ha BCHO
aKTMBHOCTb B 6ase AaHHbIX 3a 3Ty MUHYTY: B 3TV LUMAIPbI NonaayT
[leliCTBUSI, HE UMEIOLLME HMKAKOTO OTHOLLEHMWS K OTKPbITUIO OKHA.

(C apyroii cTopoHbl, Npodun/b 06LLEl aKTUBHOCTU MOXET MHOTOe CKa3aTb
afAMUHNCTPATOPY, KOTOPbI 3aHAT HE PeLLIEHNEM KOHKPETHOI Npo6nemsl,
a NoMcKkom Hanbonee pecypcoeMKkux 3aaad, onTUMmnsaLms KoTopblx,
BEPOATHO, CHU3UT Harpy3Ky Ha cucTemy.)

B Kakux egnHunLLax n3MepsiTb pecypcbl? Camasi oCMbIC/IeHHast A1
KOHEYHOro MNo/b30BaTe/Ns XapakTepucTmka — 3T0 BPEMSI OTK/IMKA: CKOJIbKO
MPOLLMIO BPEMEHUN «OT HAXATUSA HA KHOMKY» [0 «MNOSyYeHUss pesynbsrara.

OpfHaKo ¢ TEXHNYECKON TOYKM 3PEHNA CMOTPEThL Ha BPEMS He Bcerga
yA06HO. OHO CU/IbHO 3aBMCUT OT MaccChbl BHELLHMX DaKTOpPOB: OT
Hamno/IHEHHOCTW K3Lla, OT TEKYLLEN 3arpy>XeHHoCTn cepeepa. Ecnu
npo6siema pellaeTcs He Ha NPOAYKTUBHOM, a Ha ApyromM (TECTOBOM)
cepBepe C MHbIMWN XapakTepucTukamu, To 4obaBnsgeTca 1 pasHuya

B annaparype, B HaCTpoikax, B npocuie Harpysku.

B 3TOM CcMbIC/1Ie MOXET oKa3aTbCsl YJ06HEE CMOTPETb, HANPUMEp, Ha YMCO
MPOYMTAHHbIX 1 3anNMCaHHbIX CTpaHuL,. DTOT NokasaTesib 6051ee cTabuneH u
Kak NpaBusio oTpaxkaeT 06beM paboTbl NPU BbIMNOSIHEHNUM 3anpoca,
MOCKO/IbKy OCHOBHOE BpPEMS YXOAUT Ha YTeHne n 06paboTKy CTpaHul

C AaHHbIMW. XOTS — NOBTOPMMCSI — TaKoW NokasaTeslb He UMEET CMbIc/ia
[N51 KOHEYHOTO NO/Ib30BaTeNs.
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[Mpodmnb NPUIOKEHNS Posigres

[Toazagauu

K/IMeHTCKasl 4acThb
cepBep NMPUWIOKEeHUH

cepBep 6a3 JaHHBIX — npobsema uacmo, Ho He 8ce20d, UMEHHO 30eCh
CeTb

Kak npodunupoBathb

TeXHUYeCKH TPY/HO, Hy)KHbI pa3HO0Opa3Hble Cpe/iCTBa MOHUTOPHHTA
TIO/ITBEPJUTH MPEATIO/IoKeHHe 00BIUHO He CJIOKHO

[ONna nonb3oBatens MMeeT CMbIC/1 BPeEMSA OTK/IKA. DTO O3HA4YaeT, YTo
B Npodon/b, BOOOLLE roBOpS, AO/MKHA BXOAUTb He Tonibko CYB/, HO n
K/IMEHTCKas YacTb, U cepBep NPUNOXEHUI, U Nepefaya AaHHbIX No CETU.

YacTo npobsembl C Npon3BoAMTEIbHOCTLIO KPOKTCA MeHHO B CYB/,
MOCKO/IbKY OAVH HeaZleKBaTHO NMOCTPOEHHDbII NiaH 3anpoca MoXeT
yBenuymeaTb BpeMs Ha nopsagkn. Ho ato He Bcerga tak. lNpobnema moxer
oKasaTbCA B TOM, UYTO Y K/IMeHTa Mea/IeHHOe COeANHEeHNe ¢ CEPBEPOM, UTO
KNWeHTCKas 4YacTb A0/IT0 OTPUCOBLIBAET MOJ1yYEeHHbIE AaHHble U T. M.

K coxaneHuto, NoAyunTb Takoil NOMHbLIA NPOgn/ib 4OCTATOYHO TPyAHO. AN
3TOro BC€ KOMMOHEHTbI MHGOPMALMOHHON CUCTEMBI A0/MKHbI ObITh
CHabXeHbl nogcucTeMaMmy MOHUTOPUHIA Y TPACCUPOBKN, YYUTbIBAOLMMN
0COBEHHOCTN UMEHHO 3TOM cUCTEMbI. HO 06bIYHO HEC/TIOXHO U3MEPUTL
obLyee Bpemsa oTKNnKa (XOTA Obl U CEKYHOOMEPOM) U CPaBHUTL C OOLLNM
BpeMmeHeM paboTtbl CYB/[]; y6eanTbca B OTCYTCTBUN CYLLECTBEHHbIX CETEBbIX
3agepXxek n T. N. Ecnn xe 3T10ro He npoaenartb, TO BMO/IHE MOXET OKa3aTbCH,
4YTO Mbl ByZlEM MCKaTb K/1H0UM TaMm, rae CBeT/iee, a He TaMm, rae nx noTepsanu.
Co6CTBEHHO, BECb CMbIC/T NPOIUINPOBAHKA N COCTOUT B TOM, YTOObI
BbIACHUTb, YTO UMEHHO HYXAAaeTCA B ONTUMU3ALUUMN.

[anee Mbl 6yemM cunTaTb YCTaHOB/IEHHbLIM, YTO Npob/iema uMeHHOo B CYB/.



[Mpodounb PL/pgSQL Pogga’?éé

Paciivpenue PL Profiler

CTOpPOHHEE pacIIMpeHe

ripejHa3HaueHo TOJILKO Ayist hyHKuwmi Ha PL/pgSQL
npoduIMpoBaHKe OT/eJIbHOTO CKPUIITA WK CeaHca
oruet o pabote B html, Bktouas flame graph

[pwn BbINOTHEHMW NOMIb30BATENEM [AENCTBUS, BbINO/THAETCA 06bIYHO He
O/IMH, & HECKO/bKO 3anpocoB. Kak onpeaenvTb TOT 3anpoc, KOTopbIii uMeeT
CMbIC/T ONTUMM3NPOBATL? [151 3TOTO HYXXEeH NPodusib, AETaNIN3MPOBAHHbII
[10 3aMnpoCoB.

OpfHako cepBepHas 4YacTb NPUNOXeHUA, BbinosHAWaaca B CYB/[, moxeT
COCTOATb He TO/bKO U3 SQL-3anpocoB, HO 1 coaepxaTb NPoueaypHbIA Kof,
Ecnn kog HanucaH Ha a3bike PL/pgSQL, To Ana ero npouinposaHus
MOXHO BOCMO/1b30BaTbCs CTOPOHHUM paclumpeHnem PL Profiler (ocHoBHOM
aBTop — AH Buk, komnaHusa BigSQL:
https://www.openscg.com/bigsql/docs/plprofiler/).

PacwunpeHmne no3sBonset npouivpoBaTb Kak OTAeNIbHO BbIMO/THAEMbIE
CKpUNTbI, TaK U CHAMAaTb Npousib paboTaloLlero ceaHca. Pe3synsrar paboThl
dhopmumpyetca kak html-chanin, cogepxalimin HeobXoANMYH HGIOPMALMIO.

B TOM umcne oH BkIoYaeT n306paxkeHne BbI30BOB B BUAE «SA3bIKOB
nnameHu» (flame graph).

[MoCKOMbKY KypC MOCBALLEH onTumMmsaumm 3anpocos SQL, Mbl He Byaem
paccMaTtpuBaTb 3TO paclunpeHne, Ho yNoMmnHaeMm ero Ans nosiHoThl
KapTUHBI.



[Tpodounb 3anpocos Po@a’?é%

JKypHan coobiijeHuii cepBepa

BK/TFOYaeTCs1 KOH(UTypaljMOHHBIMU TTapaMeTpaMHu:
log_min_duration_statements = 0 — BpeMsi U TeKCT BCeX 3alpoCoOB
log_line_prefix — ujeHTU(ULIMPYIOILast MH(OpMaLus
CJIO’KHO BKJIFOUUTB J1JIs1 OT/Ie/TbHOTO CeaHca

Oob1I0i 00beM; IPU yBeTMUeHHWH 1opora BpeMeHH TepsieM UH(opMaLiyio

He OTCJIe)KUBAIOTCS BJIOYKEHHBIE 3alipOChl
(MO>XXHO MCIT0/1b30BaTh paclIMpeHye auto_explain)

aHa/IM3 BHEIIHUMMU CpPe/ICTBaMH, TaKMMHU, Kak pgBadger

[ns nonyyeHna npodmna no BeinonHAeMbliM SQL-3anpocam ecTb gsa
OCHOBHbIX CpeAcTBa, BCTPOEHHbIX B PostgreSQL.: XXypHas coobLeHNiA
cepsepa 1 cTaTucTuKa.

B >KypHas1 COO6LLEHNIA C NOMOLLbIO KOHPUIYPaUVOHHbIX NapaMeTPoB MOXHO
BK/IIOYMTb BbIBOA MHDOpPMaLUKM O 3anpocax U BpeMeHU X BbINOSTHEHUS.
O6bIYHO ANA 3TOro Ucnonb3lyeTca napameTp log _min_duration_statement,
XOTS €CTb U Agpyrue.

Kak nokannsoBarb B XypHasie Te 3anpochl, KOTOPble OTHOCATCSA

K AEeNCTBUAM Nonb3oBaTtenia? iMeno 6bl CMbIC/ BK/IKOYATb U BbIK/IOYaTb
napamMeTp 418 KOHKPETHOro ceaHca, HO LUTaTHbIX CPeACTB A/19 3TOro He
npeaycMoTpeHo. MoXHO omnbsTpoBaTb 00 MIA MOTOK COOOLEHWIA, BblAENAS
TOMbKO HY)XHble; A1 3Toro yaobHo B napametp log_line _prefix BbiBECTU
AOMNOMHUTENBHYIO NAEHTUOULNPYIOLLYIO NHpopMauuio. cnonb3oBaHme
nyna coeMHeHWl eLle 60sbLe YCIOKHAET CUTYyaumio.

[na aHann3a BNOXeHHbIX 3anpocoB (Korga B 3arnpoce Bbl3blBAETCA
JoyHKUMSA, coaepallasa gpyrve sanpocol) noTpedyetca moAy/ib auto_explain
(https://postgrespro.ru/docs/postgrespro/10/auto-explain).

Cnepyouwasn npobnema — aHasims XypHasia. 3TO OCYLEeCTBNAETCS
BHELLHUMW CpeacTBaMn, U3 KOTOPbIX CTaHAapPTOM Ae-dakTo ABNAeTCH
pacwupeHune pgBadger (https://github.com/darold/pgbadger).

PasymeeTcs, MOXHO BbIBOAUTL B XYpPpHan n COOCTBEHHbIE COO6LLI,€HI/IFI, ec/n
OHWN MOTYT NOMOYb Aeny.
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[Tpodounb 3anpocos Posigres

Pacmipenue pg_stat_statements

rioAipo6Hast MHGOpMalLYsi 0 3arpocax B MpeCTaBIeHUN
(B TOM umC/ie O BIOXKEeHHBIX)

OrpaHUueHHBIN pa3Mep XpaHWU/UIIA

3alIpOChbl CYUTAKOTCA OJMHAKOBBIMU «C TOYHOCTBIO 10 KOHCTAHT»,
AdXKe eC/IM UMEIOT pa3HbIe I1/IaHbI BBITIO/JIHEHWA

I/I,LIEHTI/I(bI/IKaI_H/IH TOJIBKO I10 UMEeHH I10/1b30BaTesId U base AaHHBIX

BTopoi1 cnocob — ctatnucTtrka, a MUMeHHO paclumpeHne pg_stat statements
(https://postgrespro.ru/docs/postgresql/10/pgstatstatements).

PaclumpeHue cobupaeT AoctaroyHo nogpo6Hyo nHhopmMauuto
0 BbIMOJIHAEMbIX 3anpocax (B TOM yuc/ie B TepMMHax BBO4A-BbIBOAA
CTpaHuL) 1 oTobpaxkaeT ee B nNpeAcTaBnieHnmn pg_stat_statements.

MOCKO/IbKY YMC/I0 Pa3/IMyHbIX 3aNpPOCOB MOXET ObITb O4YEHb 6O/bLUNM,
pasmMep XpaHuimLLa orpaHnyeH KOHUIrypaumoHHbIM NapamMeTpPoM; B HEM
ocTalTcs Hambosiee YacTo MCNosb3yeMble 3anpochl.

Mpy 3TOM «OANHAKOBbLIMM» CHATAKOTCA 3anpochl, UMeoLMe 0ANHAKOBOE

(C TOUHOCTBIO 10 KOHCTAHT) AepeBo pa3bopa. Hano nmets B BUAY, YTO Takue
3anpocbl MOI/I UMETb Pa3Hble NaHbl BbINO/IHEHWS U BbINOSTHATLCS Pas3Hoe
BpeMS.

K coxaneHuo, eCTb C/IOXKHOCTU U C naeHTUdUKaLmeid: 3anpocbl MOXHO
OTHECTU K KOHKPETHOMY NOJ1b30BaTe/0 1 6ase AaHHbIX, HO HE K CeaHcy.
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[Mpodonnb 0gHOro 3anpoca Posigres

EXPLAIN ANALYZE

rnoa3aziayv — y3JIbl IlJIaHa

TMIPOJI0/KUTEIbHOCTh — actual time
WM CTPAHWYHBIN BBOA-BbIBOA — buffers

KO/JTMUeCTBO BbIMOHeHH — loops

OcobeHHoCTH
TOMHMMO HanboJsiee peCcypCOeMKHX Y3/I0B, KaHUJAThl HAa ONITUMUA3ALHI0 —
y371b1 ¢ 00/Ib11I0M OIIMOKO# MPOrHo3a KapuHaaIbHOCTH
moboe BMelIaTe/TbCTBO MOKET IPHUBECTH K TOTHOM IepecTpoiKe IiaHa
MHOT/IA TIPUXOJUTCS I0BOIbCTBOBATHCS MTPOCTHIM explain

Tak unn nHadve, cpean BbIMOHEHHbIX 3aMpPOCOB Mbl HAXOAMM TOT, KOTOPbIi
oyaem ontummnsnpoBatb. Kak pabotarb ¢ camum 3anpocom? TyT Toxe
NMOMOXET Npodonsb, KOTOpPbI BbigaeT komaHga EXPLAIN ANALYZE.

Mopg3agayamm Takoro npodonss ABNATCA Y3/bl NnaHa (Hago yunTbiBaTb,
4TO 3TO He MJIOCKUIA CNIUCOK, a AepeBo). MPoA0/IKUTENTbHOCTb BbINO/THEHUSA
y3na nokaxert actual time, a 4icno BbINOAHEHUA — loops. Kak
paccMmaTprBasioCb B TeMe «XeLl-COoeIHEHME, MOXHO MOyUYNTb HE TOJTbKO
BpeMs BbINO/IHEHNSA, HO 1 06beM BBOAa-BbiBoga (BUFFERS).

Ho 3geck nmetoTca ocobeHHOCTU. Bo-nepBbiX, KpOMe nepevyncrieHHoro,
naaH BbINONIHEHUA COAEPXUT AOMOHUTE/IbHY0 — U KpanHe BaXKHYH —
NHpopmauuio 06 oXxMaaH1M oNTUMU3aTopa OTHOCUTE/TIbHO KapANHaIbHOCTH
Kaxk[oro wara. Kak npasuio, ecnn HeT cepbe3Hoi OLNGKN B MPOrHo3e
KapAvHaIbHOCTW, TO 1 NnaH 6yaeT NOCTPOEeH afeKBaTHbIN (ECNN HET, TO
Ha0 U3MEHATb rNobasibHble HACTPONKKM). NoaToMy CTOUT obpallaTtb
BHMMaHWe He TO/IbKO Ha Hanbosiee pecypcoeMKume y3fbl, HO 1 Ha Y3/ibl

c 60NbLUON (HAa NOPSAA0K UK Bbille) OLUNGKOI. KOHEYHO, CMOTPETbL HAA0 Ha
Hanbonee B/IOXEHHbI NPO6GNEMHbIA y3€es1, NOCKO/IbKY OLnbKa byaet
pacnpocTpaHATLCA OT HEro Bblllie Mo AepeBYy.

Bo-BTOpbIX, HAAO0 6bITb FOTOBLIM K TOMY, YTO 11060€ BMeLlaTe/IbCTBO MOXET
MPMBECTU HE K COKpPaLLEHNIO BPEMEHM BbINO/THEHWS Y34, a K MO/THOM
nepecTpoiike nnaHa.

HakoHel, 6bIBaOT cUTYyaLmn, Korga 3anpoc BbINOSHAETCA Tak A0/ro, YTo
BbinosIHUTL EXPLAIN ANALYZE He npeacTtaBnsgeTca BO3MOXHbIM. B Takom
cny4yae npuaetca gosonbcTBoBaTbCcA NpocTbiM EXPLAIN U nbiTaTbCca
pasobparbcs B NpuYmMHe HeadhPEKTUBHOCTIN 6e3 MosIHOI NHdopMaLumn.
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Toru Pos}gres

J11s1 moUCKa 3a/1a4, HYy>K/IAt0IUXCSI B ONITUMU3aL|uH,
HCII0/Tb3yeTCst TPO(UIMpPOBaHUe

CpezncTBa MpO(PUIMPOBAHUS 3aBUCST OT 3a/lauM:

JKypHaJl COOOIIeHHI cepBepa M pg_stat_statements
EXPLAIN ANALYZE
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[1pakTuka Pogza’??é:

1. BhinosHMTe NIEPBYIO BEPCHIO OTUETa, OKa3aHHOTO
B JIeMOHCTpALMH, BK/TIOUMB BbIBOJ| TEKCTA U BpEMEHU
BBITOJIHEHUS 3alTPOCOB B >KypHa/ COOOLIeHU.

2. TlocmorpuTe, Kakast HHGOPMAI[Hs TI0TTajia B )KypHaJI COODIIeHUH.

[ToBTOpUTE MpEABIAYII[He MYHKThI, BKIHOUMB pPacIlIupeHre
auto_explain ¢ BLIBO/IOM B/IO>KEHHBIX 3alTPOCOB.
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