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KoMmnaHusa N. Kak BbirnaauT 6umsHec? @

[MpoayKT - 06nayvyHoe XpaHunumLle
dannon

KonmnyecTtBo ¢panioB He
orpaHun4yeHo

MeTagdaHHble, MHOEKCHI,
MoJib30oBaTeNnn N gpyrasa
MHdopMauma xpaHaTtca B B,
PostgreSQL

COTHU KITMEHTOB MO BCEMY MUPY

53)

" T=Ts
aWs A Aure IEE
DYLLEMC  Hewiettpaciara £33 SCALITY

Enterprise

Distributed Cloud File System



NeHb 1. 3BOHOK

e ~ 4 aHadown time;

e PostgreSQL12.2, B0 ~3.5TB, RAM
128 GB;

e [lo BCeM Mpm3HakamM npobrema c
nepenoTHEHNEM CUHETUYMKA
TpaH3akuumm (wraparound)

e TexHMmyeckaa KoOMaHaa MnbiTasacb
pewnTb NpobneMy CBOUMU CUIaMM
(MpoumTanm Becb Stackoverflow);

@o VACUUM FREEZE He nomoraer.
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HeHb 1. Noakno4vyaemMmcs

e DuU3mMyecKoro gocTtyna K cepBepam
KITMEeHTa HeT

e 2 cepBepa PostgreSQL: primary u
standby;

e O06a cepBepa elle He B single user
mode, HO y>Ke Ha rMpaHu;

e Pennunkaumna y>ke oTKIoYeHa;

e Backup + PITR ecTb;

e Checksum-bl BbIK/TFOUYEHDbI.

Ho He npocto Tak
Bpoaute no ynuuam,
A B ApeMyuudn TEMHbIN
Jlec otnpasuTbCA.


https://flomaster.club/17628-vrednye-sovety-illjustracii.html
https://flomaster.club

OeHb 1. Nleunm nre-doerorpadimi yepes Zoom &

e Pa3pellaeM B pg_hba.conf Tonbko NokanbHoe NoaKtoUeHMe;

e luweM relation c cambiM cTapbiM XID: age(pg_class.relfrozenxid):

® BospactT XID OIM30K K MakKCHUMaJIbHO

BO3MOXHOMY
® autovacuum freeze max age = 1000000000 !

® JlocyienHMUM autovacuum OoJiblle Mecslla Hazall
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BpeaHble coBeTbl. N° 1

Ecnun Tbl Hawen KoOHQUT,
B MHTEepHETE KaCcCHbIN,
[MpnMeHam Ha Bcex B[,

2OTO He ornacHo!

ByayT 6a3bl 6€3 COMHEeHbs
DOYHKLMOHMPOBATb MPEKPaCcHO,
N 3a4eM KOHOUT MeHATD,

Ka)kObln pa3 HarnpacHo?! /



https://flomaster.club/17628-vrednye-sovety-illjustracii.html
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OeHb 1. 3anyckaem VACUUM FREEZE )

e MeHaeM HaCTPOMKMU:

o autovacuum = off (to prevent wraparound Bce paBHO 3anyCTUTCSA)
o maitanance_work_mem =100GB
o vacuume_cost_delay =0

o vacuume_cost_limit =10000

(postgres@[local] :5432) [postgres] > VACUUM FREEZE files;

> ERROR: MultiXactID 97 does not longer exist - apparent wraparound




19/

OeHb 1. CaMmoe BpeMsl MOCMOTPETH /IOrv @

MultiXactID NNN does not longer exist - apparent wraparound

MultiXactID NNN has not been created yet - apparent wraparound

BUG #15142: ERROR: MultiXactld nnnnn has not been created vet -- apparent wraparound in
v9.5

FWIW this seems to be some sort of data corruption, where the XID got
overwritten by a bogus value in some way. The bigger question is how

many other such cases are there.

regards

Tomas Vondra http://www.2ndQuadrant.com
PostgreSQL Development, 24x7 Support, Remote DBA, Training & Services


https://www.postgresql.org/message-id/328d9db3-f293-f59f-5cc7-daa5223a733b%402ndquadrant.com
https://www.postgresql.org/message-id/328d9db3-f293-f59f-5cc7-daa5223a733b%402ndquadrant.com

https://flomaster.club

BpeAHble coBeTbl. N° 2

Byob 6eccTpallHbIM U OTBaXKHbIM,
He BKO4Yam NpoBEPKY CyMM!
Bnokun 6utble? He cTpalHOo!

Ecnun ectb standby HagexHbin!

MOHV]TOpMHI', 1O, NapCHMHI -
2TO CJTOXHO, AO0J1INOo, HYOHO,
Tonbko BpeMHd 3aHNMAaET,

KTo nx 6ynoeTt npoBepaTh?!



https://flomaster.club/17628-vrednye-sovety-illjustracii.html
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OeHb 1. ULeM Uronky B cTore ceHa @

NMnaH N21 - peweHune “B no6":
e [IpobyeM HanTuh Bce id, rae xmax = 97,

e Y[OandeM CTPOKWM C MOMOLLbIO OObIYHOWM KOMaHAObl DELETE .

(postgres@[local] :5432) [postgres] >

select xmax, 1d from files where xmax = 97 limit 1;
| id
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OeHb 1. LueM Uronky B cTore ceHa )

MnaH N2 2;

gdb - KNIMEeHT He roTOB YCTaHaBNMBaTb Ha prod cepBep;
[MpobyeM NpoYmnTaTb MOCTPOYHO U3 Kypcopa ¢ noMolbo FETCH_COUNT;
3anpoc OomKeH “ynacTtb’ Ha MepBOM MNOBPeXdeHHOM BJIOKe;

Tabnuua > 2TB, nHaeKcbl okosio 1 TB, moaToMy 4MTaTbh 6yaeM Oonro (Cm.

BpeOHbl coBeT N23).

postgres=# \set FETCH COUNT 1
postgres=# \pset pager off

Pager usage 1s off.
postgres=# SELECT ctid, id FROM files;




OeHb 1. NlueM Urosiky B ctore ceHa

~Hepe3 HeECKOJIbKO HaCoOB:
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OeHb 1. ULeM Uronky B cTore ceHa @

e CMOTpWMM pageinspect-oM. DyHKLMA heap_page_items no3songaeT nonydmTb

MHPOoPMaLMIo 06 yKasaTenax M BepCcUax CTPOK.

postgres=# CREATE EXTENSION pageinspect;
CREATE EXTENSION

postgres=# select t xmin, t xmax, t ctid FROM

heap page items (get raw page('files',38800366)) WHERE t xmax
t xmin t xmax

1260286 | 97 | (0,1824242)

e HoBad BepCUdA CTPOKM He HanaeHa
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OeHb 1. INy60Ka MU Kponuubs HOpa? )

e YTO MapannenbHO yaanocb BbIACHUTD:
o bBbnokun noBpexageHbl B TOM 4Ymcnie u Ha standby-cepBepe;
o Ectb backup 3 gHeBHOWM gaBHoCTU + WAL-bI;
o BoccTtaHoBneHuMe backup-a okono 12 4acoB, 6/10KM TOXKE MOBPEXKOEHDI;
e Bonpochl, Ha KOTOPbIE XOTENMOCHb 6bl MMETb OTBETHI, Mepen BOCCTaHOBIEHMEM:
o CKOJ1bKO 6J/TOKOB MOBPEXOEHO;
o Kak 6noku “pacnpegeneHbl’ Mo Tabnuue;
o Kakyto cTpaTermto BbibpaThb:
m pgo_filedump + konmMpoBaHMe gaHHbIX + BOCCTaHOB/IEHME

m  MOWCK U “3aHyneHmne” 6uTbiIx 6/TOKOB



https://flomaster.club

BpenHble coBeTbl. N° 3

Ecnu B 6a3y MHOIO MULLYT,
N orpoMHbie Tabnunubl,
TO, KOHEYHO, 3TO KPYTO,

Tbl Beab genaellb high-load!

N 3auem KOMY-TO HadoO
Pa3genartb X Ha KYCO4YKW,
Ecnu ecTtb orpaHMM4yeHume,

AXK B 0eCATKN TeppobanT!



https://flomaster.club/17628-vrednye-sovety-illjustracii.html
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OeHb 1. dd Hac cnaceTt )

e lIcxoaHble OAaHHble TabNMLbI
o Tabnumua 6e3 nHoekcos ~ 1TB;
o Toast nycrT;
o Kaxabin damn tabnumubl pasMmepom B 1 GB;

e lleM pacronoxeHue Tabnuubl B onpexktopun /base:

(postgres@[local] :5432) [postgres] > SELECT
pg relation filepath('files');

pg relation filepath

base/16401/16601




OeHb 1. dd Hac cnaceT

e KoHBepTUpyeM HOMep 6noka B HoMep danna:

(38800366 * 8192) / (1024~3) = 296.0233002  <~-----

e [IpoBepaeM c noMoulbto pg_filedump:

/18/

®

______ base/16401/16601.296

pg filedump -1 ./base/16401/16601.296 | grep "XMAX: 97"

XMIN: 0O XMAX: 97 CID|XVAC: O

e PaccuuTbiBaeM HoMep 6/10Ka B pamne:

(0.0233002 * 102413) / 8192 = 3054.0038144

Biiox 3054

e OcTaHaBnMBaeM cepBep PostgreSQL un 63kanum dannumk /base/16401/16601.296
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OeHb 1. dd Hac cnaceTt )

e “3aHyngemM” BeCb 6/10K:

dd if=/dev/zero of=$PG DATA/base/16401/16601.296 bs=8192 seek=3054
count=1 conv=notrunc

e [IpoBepdaeM c nomMollbto pg_filedump:
pg filedump -i ./base/16401/16601.296 | grep "XMAX: 97"

e [lpoBepaeM, C MOMOLLbIO pageinspect:

postgres=# select t xmin, t xmax, t ctid FROM
heap page items (get raw page('files',38800366)) WHERE t xmax
|




nNeHb 1. UTorm

[Mpobnema B HepaboTatoLeM
AUTOVACUUM 13-3a 6UTbIX 6/10KOB B CaMOW
6onbLon Tabnumue b (~2 TB);

Kak MUHMMYM 2 TMMNa OWMOOK, CBA3AHHbIX C
aTOM NpPobnemMon. KonmyectBo 6UTbIX
6/TO0KOB HEe U3BECTHO;

Hawnum 1 6mnTbin 610K € Xmax = 97 n ero
“3anynunnun”;

3anycTunm NoOMcCK Mo cnenytolemMy xmax =
56.

Noem cnaTtb....

httgs://flomaster.club
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OeHb 2. UwieM cnepytowmia 6nok c gdb )

[lepBag ceccumg. BTopag ceccug:

e e gdb -p PID
e break errfinish = <~
Tl ® select xmax, 1d from

cont
“*f} files where xmax=56
_______________ limit 1;
e bt full 7
cont -

B stack uwem:
e page - abCotoTHbIM HOMep 6/10Ka B Tabnuue
e Dbi_lo-HomMep 6n10ka B panne
e input_message - 3anpoc, NpmMBeaLlnii K nageHuto



OeHb 2. CMoTpUM stack gdb

Breakpoint 1, (dummy=0)
411 elog.c: No such file or directory.
(gdb) bt full
#0 errfinish

errfinish at elog.c:411

(dummy=0) at elog.c:411

tup = {t_len = 88, t_self = {ip blkid = {bi_hi = 592, = 3055), ip_posid = 2}, t_tableOid = 16601,

bi lo
t_data = 0x7£5025a80c18}

ndeleted = 0

priorXmax = <optimized out>

htup = 0x7£5025a80c18

maxoff = 68

offnum = 2

#9 0x00000000004bdfc7 in heapgettup pagemode (scan=scan@entry=0x2108ef8, dir=<optimized out>, nkeys=0, key=0x0) at heapam.c:1065

0x2108f48
false

tuple =
backward =

page
finished =
<return> to continue,
0x7£5025702c80 ""
<optimized out>
lineindex = 0

= A mmm—m e e m e mmm—mmm——m——————— =

38800367

false
——-Type or q <return> to quit---
dp =
lines =

lineoff =
linesleft = 0
lpp = <optimized out>

#10 0x00000000004bf0le in heap_getnextslot
scan = 0x2108ef8

#11 0x000000000063bf2e in table scan_getnextslot (slot=0x210c020, direction=ForwardScanDirection, sscan=<optimized out>)

<optimized out>

(sscan=0x2108ef8, direction=<optimized out>, slot=0x210c020) at heapam.c:1358

at ../../../src/include/access/tableam.h:889
No locals.
input message = (ww - ooz - S€lect xmax, id from files where xmax=56 limit 1;. .-
cursor = 50}
opt = <optimized out>
status = <optimized out>
userDoption = <optimized out>

listen_addr saved = true
<optimized out>

output_config_variable =

i =
<optimized out>
"PostmasterMain"

(argc=3,

_ func__ =

#28 0x0000000000484dd3 in main argv=0x2002dd0) at main.c:228

S

Bjox 3055

/22/

base/16401/16601.296

50, maxlen = 1024,
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OeHb 2. U cHoBa dd Hac cnaceTt )

e “3aHyngemM” BeCb 6/10K:

dd if=/dev/zero of=$PG DATA/base/16401/16601.296 bs=8192 seek=3055
count=1 conv=notrunc

e [IpoBepdaeM c nomMollbto pg_filedump:
pg filedump -i ./base/16401/16601.296 | grep "XMAX: 56"

e [lpoBepaeM, C MOMOLLbIO pageinspect:

postgres=# select t xmin, t xmax, t ctid FROM
heap page items (get raw page('files',38800367)) WHERE t xmax
|




/24 /

OeHb 2. MultiXactiD has not been created yet @

e 3anyckaem gdb;
e HawnpgeH cnegyrolwm 610K C HOMEPOM ... 3056;

e 3aHyngeM:
dd if=/dev/zero of=$PG DATA/base/16401/16601.296 bs=8192 seek=3056
count=1 conv=notrunc

e [IpoBepaeM c noMoulbto pg_filedump:
pg filedump -i ./base/16401/16601.296 | grep "XMAX: 1614807043"

e [lpoBepseM, C MOMOLLbIO pageinspect;



OdeHb 2. XoauM no Kpyry

e 3anyckaem VACUUM FREEZE no
Tabnuue;

e HampgeH 6UTbIN BNOK;

e 3aHyndeM c nomMolulbto dd;

e [IpoBepaeM c nomMoulbto pg_filedump;

e [IpoBepaeM, C MOMOLLbIO pageinspect;

e |lueM HOBbIM BUTbIM BNOK.
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https://flomaster.club

HNeHb 2. NTorm

e HawmaoeHbl ewe 4 6UTbIX 6/10Kka 3055 - 3058

e (CHoBa 3anyckaem VACUUM FREEZE no
Tabnuue;

e lloemcnaTb..
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eHb 3. BuaeH cBeT B KOHLLe TYHenNns

e VACUUM FREEZE no tabnuue 3aBeplunsica 6e3 olmnbok,;

e 3anyckaem VACUUM FREEZE no Bcen b/,

e MeHdeM HacTPOMKKM autovacuum-a g9 BCEero MHCTaHca M OTAeNbHO
0719 camMon 60/bLIoOM Tabnuubl (Fropa3no arpeccmBHee);

e [loHMXKaeM autovacuum_freeze_max_age = 500000000 (!);

e BktoydaeM checksum-bil;

e [lpogenbiBaeM Bce TOXXe camMoe ¢ Standby cepBepowm;

@0 nuwiem 600blLLION AOKYMEHT C PEKOMEHAALINAMM.

127/
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CrnycTg Moyt 6 MecsLIeB...



HeHb 1. [le)kaBlo

[pyrom KNMeHT Halero KNNeHTa;

~ 2 oHa down time;

PostgreSQL 12.2, B[ ~3.5 TB, RAM
128 GB;

Mo BCceM npur3Hakam npobnema c
nepenoTHEHNEM CUHETUYMKA
TpaH3akuumm (wraparound)
TexHmn4yeckada kKoMaHda nbiTanaco
peWwnTb NpobneMy CBOUMU CUIaMM
(MpoumTanmn Becb Stackoverflow);

VACUUM FREEZE He nomoraer.

https://flomaster.club

HeT NPUATHEE 3aHATLS,

YeM B HOCY MOKOBBLIPATH.

BceM yXacHO WHTepecHo,

Y10 TaM cnpaTaHo BHYTPW.

A KOMY CMOTPETb MPOTUBHO,

ToT nyckait U He rNaauT.

Mbl Xe B HOC K HEMY He ne3em,
MycTe U OH He NpUCTaéT.



https://flomaster.club/17628-vrednye-sovety-illjustracii.html
https://flomaster.club

HeHb 1. Noakno4vyaemMmcs

e DuU3mMyecKoro gocTtyna K cepBepam
KITMEeHTa HeT

e 2 cepBepa PostgreSQL: primary u
standby;

e O0ba cepBepa y»ke B single user mode,;

e Pennunkauma He OTKITIOYEH?;

e Backup + PITR ecTb;

e Checksum-bl BbIK/TFOUYEHDbI.

Ho He npocto Tak
Bpoaute no ynuuam,
A B ApeMyuudn TEMHbIN
Jlec otnpasuTbCA.


https://flomaster.club/17628-vrednye-sovety-illjustracii.html
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OeHb 1. YTo To HOBEHbKOE @

e [lpoBepaeM pennmKaumMoHHbIN cioT - OK;

e luweM relation c cambiM cTapbiM XID: age(pg_class.relfrozenxid):

25 L3-22 04:17:13.335169-04

® BpemeHHasa cxema pg temp !
® BospacT XID MakCMMalJibHBIM
® autovacuum freeze max age = 1000000000 !N

® Autovacuum He OPpUXOINII
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BpeaHble coBeTbl. N2 4

Ecnn BaM peKoMeHaVYIoT,
Inwv genatoT COBETHI,
To He B3oyManTe, KOHEYHO,

[TocnewmnTb X BbIMOHATDL!

Jlydiwimnm cnocob ybeanTbes,
UTO COoBETYIOT MJIOX0E -
STO HMYero He AenaTb,

Benob paboTaeT 1 Tak!
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NeHb 1. BpeMeHHble 06beKTbl

[MpoBepsaeM CKOMbKO X B KaTasore:
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OeHb 1. Mpo6nembl ¢ temp tables )

e Application ncnonb3yeTt BpeMeHHble Tabnumubl gna popmMmpoBaHma list B
XPaHMMbIX QYHKLUNSAX;

e CecCuM NepPCUCTEHTHbIE -> BPEMEHHbIe OObEKTbI HE YOaNAtoTCs;

e B aBHOM BumAae BpeMeHHble TabnuLbl He yaanatotca application;

e B ogHOM M3 BpeMeHHbIX Tabnuy, “3anmn” cambim ctapbii XID;

e [locne nepexoaa single user mode, TabnuLbl He YOANTUANCD;

e VACUUM FREEZE He MOXXeT 06Cy»KUTb Apyrme tabnumubl.
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BpeaHble coBeTbl. N2 4

Haoo BpeMeHHbIX 0ObeKTOB,
Co30aBaTb Kak MOYXHO BoJiblLLe,
N nep»xaTtb K Bl KOHHEKTHI,

[lepcncTeHTHble BCceraal

STK NpaBuMia Apy3bs.
OuyeHb rPOMKO NMOBTOPANTE,
X TOMY, KTO MULLET KofA,

B 6a3e y cebq.



https://flomaster.club/17628-vrednye-sovety-illjustracii.html
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OeHb 1. NporoHaem VACUUM FREEZE @

[Mocne BbinonHeHna VACUUM FREEZE npoBepsem camMbli cTapbin XID:

BospacT XID B Bl msmenwusica Ha 1451724364 (73%)
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HOeHb 1. NpoBepsaem XID no DB

Campim cTapeii XID ¢ BospacToMm 1451724364 (73%) B

Bl templatel m templateO !!!
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OeHb 1. O6cnykuBaeM templatel )

stgres@(local):5432) [templatel] > SELECT datname, age (datfrozenxid), ¢
rrent_setting('autovacuum freeze max age') FROM pg _database ORDER BY 2 DE

!
-

postgres | 1000000000
i 1000000000
!

000000000

tenplatel
templacted
(3 Tows)

ime: 2.889 ms

BospacT XID wmsmeHmsica Ha 0
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CnycTta 3 Hegenu ...



HeHb 1. Y)Ke gaxe He feXXaBIo

[Ipyron KNMeHT Hallero KJIMeHTa;

~ 2 oHa down time;

PostgreSQL 12.2, b1 ~11 TB, RAM 128
GB;

Mo BCceM npur3Hakam npobnema c
NepernoyIHEHNEM CYETUMKA
TpaH3akuumm (wraparound)
TexHn4yeckaqa KoMaHaa NbiTanach
peWwnTb NpobneMy CBOUMU CUIaMM
(MpoumTanmn Becb Stackoverflow);

VACUUM FREEZE He nomoraer.

https://flomaster.club

HeT NpUATHEE 3aHATLS,
YeM B HOCY MOKOBBLIPATL.
BceM yXacHO UHTEPEecHO,
YTo TaM cnpataHo BHYTPW.

A KOMY CMOTPETb MPOTUBHO,

ToT nyckait U He rNaauT.

Mbl Xe B HOC K HEMY He ne3em,
MycTe U OH He NpUCTaéT.



https://flomaster.club/17628-vrednye-sovety-illjustracii.html
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/4]

[MpogomkeHne cnegyer ...



https://flomaster.club

BpeaHble coBeTbl. N2 5

BoT mpo6nema 3a npobriemowm.
Ka)Xgbl pa3 ogHO 1 TO Xe!
MOyKeT HY>XHO 6a3y OaHHbIX,

BaM ckopee 3aMeHUTL?!

B3aTb Uero-to coBpeMeHHen.
MoaHO, CTUTbHO, MOTOOEHO.
Bce B xpaHuTb “key-value”-Bunae,

nw nyywe B pann nmucaTb.



https://flomaster.club/17628-vrednye-sovety-illjustracii.html
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https://flomaster.club

BMecCTO 3akKyeHusa

[NobaBneHme 64-bit XIDs B PostgreSQL

core?

N

Byoyliee 3a Table Access Methods ¢
64-bit XIDs?

®


https://flomaster.club

Cnacu6o!

info@tantorlabs.ru +7 495787 5178

tantorlalbs.ru
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