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Bakyym 3TO UICTOUHUK Oeg n HecyacTun!

nun Bakyym 3TO CpeacTBO OT 6ea U
HecyacTun?

Kak NpurotoBuTb BaKyyMm.
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Konnerun, yto tTam ¢ 6ason?!?

avg-cpu: S%user %nice %system %iowait %steal  %idle
27.28 0.11 1.91 30.87 0.0 40.62

Device: rrgm/s  wrgm/s r/s W/s rMB/s wMB/s avgrg-sz avgqu-sz  awalt r await w awalt svctm %Hutil
sdc 0.0 126.00 1586.86  95.88  452.51 12.52 258.76 1.25 408.42 38.40 2.02 41.27 95.60
sdb 0.08 196.00 0.00 1634.00 0.068 108.48 B6.79 1.4 15.683 14.16 0.93 13.98 34.50
sda 0.00 0.00 0.00 0.068 0.068 0.068 0.068 0.068 .00 .00 0.6 0.08 0.00
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[TpnnoxeHne nogTopmMakmnBaet...

3anpockl 0TBeYaT Me//IEHHO.

Ancku 3arpyxeHsbl Ha 100%.
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/1 3anpoCbl OTBaU/INBAKITCA...

ERROR: canceling statement due to conflict with recovery

DETAIL: User query might have needed to see row versions that must be removed.

STATEMENT: SELECT p.name AS product, p.category AS category, price, LAG (price, 1) OVER {
ERROR: canceling statement due to conflict with recovery

DETAIL: User query might have needed to see row versions that must be removed.

STATEMENT: SELECT p.name AS product, p.category AS category, price, LAG (price, 1) OVER {
ERROR: canceling statement due to conflict with recovery

DETAIL: User query might have needed to see row versions that must be removed.

dataegret.com




LOG:

FATAL:

LOG:

FATAL:

LOG:

FATAL:

LOG:

FATAL:

LOG:

FATAL:

LOG:

FATAL:

started
could
started
could
started
could
started
could
started
could
started
could

A 4YTO C PensIMKon??

streaming WAL from primary at 1/710080088
not receive data from WAL stream: ERROR:
streaming WAL from primary at 1/71000000
not receive data from WAL stream: ERROR:
streaming WAL from primary at 1771000004
not receive data from WAL stream: ERROR:
streaming WAL from primary at 1/71000006
not receive data from WAL stream: ERROR:
streaming WAL from primary at 1771000000
not receive data from WAL stream: ERROR:
streaming WAL from primary at 1/71000000
not receive data from WAL stream: ERROR:
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KaXeTcd, BakyyM BCe MOJIOXWNJT

Total DISK READ : 433.54 M/s | Total DISK WRITE : 113.21 M/s
Actual DISK READ: 427.97 M/s | Actual DISK WRITE: 110.18 M/s
PID PRIO USER DISK READ DISK WRITE SWAPIN I10= COMMAND
95432 idle postgres 2.20 G 122,16 M ©.00 % 22.10 % postgres: autovacuum worker process asia engine
87669 idle postgres 1.80 G 96.49 M 0.80 % 18.56 % postgres: autovacuum worker process asia engine
122589 idle postgres 1.61 G 60.01 M ©0.00 % 17.73 % postgres: autovacuum worker process asia engine
2197 be/3 root 0.00 B 0.00 B 0.00 % 15.01 % [jbd2/sdbl-&]
62816 idle postgres 2.48 G 134,15 M ©.80 % 9.12 % postgres: autovacuum worker process asia engine
81627 be/4 postgres .00 B 8l6.09 M ©0.00 % B.10 % postgres: wal writer process
92626 idle postgres 1.81 G 45.22 M 0.80 % 5.56 % postgres: autovacuum worker process asia engine
109172 idle postgres 799.50 M 13.84 M 0.00 % 4.83 % postgres: autovacuum worker process asia engine
67818 idle postgres 1114.20 M 67.20 M 0.00 % 2.92 % postgres: autovacuum worker process asia engine
1085261 idle postgres 325.00 M 48.51 M 0.00 % 0.73 % postgres: autovacuum worker process asia engine
111821 idle postgres 401.00 M 55.906 M 0.80 % 0.41 % postgres: autovacuum worker process asia engine
5936 be/4 postgres 31.00 K .00 K 0.00 % 0.03 % postgres: asia apli asia engine [local] idle
12428 be/4 postgres 0.00 B 122.00 K 0.00 % 0.00 % postgres: logger process
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Taku, ymo oe/slamb?
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PelLueHne!?

autovacuum = off
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Bpoae BCce XOpOoLlo, HO YTO-TO He TakK

Mpo CTaTUCTUKY NSIAHWUPOBLLIMKA MOXHO 3a0bITh.
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Bpoae BCce XOpOoLlo, HO YTO-TO He TakK

Mpo CTaTUCTUKY NSIAHWUPOBLLIMKA MOXHO 3a0bITh.

Tabnuupbl N NHAEKCbI HAYHYT NYXHYTb.
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Bpoae BCce XOpOoLlo, HO YTO-TO He TakK

Mpo CTaTUCTUKY NSIAHWUPOBLLIMKA MOXHO 3a0bITh.
Tabnuupbl N NHAEKCbI HAYHYT NYXHYTb.

HeadohbekTnBHOEe ncnonb3oBaHme shared buffers.
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Bpoae BCce XOpOoLlo, HO YTO-TO He TakK

[Mpo cTaTUCTUKY N1aHMPOBLIMKA MOXHO 3a0bIThb.
Tabnmubl N MHAEKCbl HAYHYT NMYXHYTb.
HeadohbekTnBHOEe ncnonb3oBaHme shared buffers.

CHMXeHne o6LLel NPon3BOANTENBHOCTM.
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OkKa3blBaeTcs, YTO BCE HEe O4YEeHb XOPOLUO

[MpakTnyecknin TecT 1 Kak BocrnpounssecTtu — https://goo.gl/Tql87I
* [o: 3565.5 tps, 0.839 ms, 3% ot shared_buffers.

* MNMocne: 172.8 tps, 17.373 ms, 21% ot shared_buffers.
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3ayeM HY>XeH Bakyym?

Bce 3HarT uto Takoe MVCC?
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3ayeM HY>XeH Bakyym?

MVCC — Multi-Version Concurrency Control:
* XopoLwiasd npon3BoAUTENBLHOCTb NP KOHKYPEHTHOM AOCTYTrE.
* [1pn BbICOKOM aKTUBHOCTWU Ha YTEHME U 3aruco.

* Yurarenu He GNOKUpyroT untatenent; Nucarenn He 6/M10KNPYIOT nucartenen.
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3ayeM HY>XeH Bakyym?

MVCC — Multi-Version Concurrency Control:

* XopoLwiasd npon3BoAUTENBLHOCTb NP KOHKYPEHTHOM AOCTYTrE.

* [1pn BbICOKOM aKTUBHOCTWU Ha YTEHME U 3aruco.

* YuTartenn He GNOKMNPYIOT untatesnieit; lNucarenn He G/1OKMPYIOT nucaTesien.

* [loumu ;)
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MVCC

xid 100 snapshot

transaction id timeline

unfinished transaction
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MVCC

xid 500 snapshot

finished transaction

aborted transaction

transaction id timeline

unfinished transaction
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MVCC

finished transaction

xid 1000 snapshot

aborted transaction

transaction id timeline

p unfinished transaction

dataegret.com




MVCC

INSERT cTpokn TpaH3akuuen Nel23

UPDATE cTpokun TpaH3akumen Ned56

DELETE cTpokn TpaH3akumen Ne789

dataegret.com




Kak 06CTOAT Aena Ha YpPoBHE CTpaHuLbl

Page header -—>

e e

I Line pointer I Tuple header Tuple data
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Kak 06CTOAT Aena Ha YpPoBHE CTpaHuLbl

I
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Kak 06CTOAT Aena Ha YpPoBHE CTpaHuLbl
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e ) O

I Line pointer I Tuple header Tuple data
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Kak 06CTOAT Aena Ha YpPoBHE CTpaHuLbl

Page header I]I:.] -

I I O

I Line pointer I Tuple header Tuple data
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ELle pas3 0 rnaBHOM

CoxpaHeHune obLlei Npon3BoANTENTLHOCTH.
AhdekTnBHOE Ucnosib3oBaHme shared buffers.
MunHummnsauma «bloat» athdexTa.

I KOHEUYHO COBMpPaETCs CTATUCTMKA NJIaHUPOBLLIMKA.
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Kak 06CTOAT Aena ¢ BakyymMoM

Autovacuum 3Tto poHOBasA 3aga4va/luTyka/npouecc:
* BkoyeH no-ymonyaHuio, orpaHnyeH B KONIMYeCTBe.
* 3anyckaeTtcs C HEKOTOPbIM MHTEPBAJIOM.

* Takke cobmMpaeT CTaTUCTUKY NS NIaHNPOBLLIMKA.
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Kak 06CTOAT Aena ¢ BakyymMoM

O6pabarbiBatoTca 6a3bl/Tabnuubl/MHAEKCHI NO CANCKY:
* [lepBbiMy NAYT 6asbl, rae ectb PUCK wraparound.
* [anee — Te 6a3bl YTO AaBHO He 0bpabaTbiBa/IUCh.

* Tabnuupl rae HaKkonM0Cb MHOTO «MEPMBbLIX>» CTPOK.
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Kak 06CTOAT Aena ¢ BakyymMoM

HacTpoiikn no-ymonyaHuio — HUKyaa He rogaTcsi.

Jlyduie Bcero, gena c BakyymomM 06CTOAT HauMHada ¢ 9.6
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C 4yero HayaTb?

Bo-nepsbix (auto)vacuum OH Bceraa cost-based:
* vacuum_cost_limit

* vacuum_cost_delay

* vacuum_cost_page_hit

* vacuum_cost_page_miss

* vacuum_cost_page_dirty
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C 4yero HayaTb?

Bo-BTOpbIX, pabounx MOXeT ObITb MHOIO
* autovacuum_max_workers
* autovacuum_naptime

* vacuum_cost_limit penntca mexay BCeMn akTUBHbIMW BOpKepamu
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C 4yero HayaTb?

B-TpeTbux, 3anyck Bakyyma 3aBUCUT OT KOJSINYECTBA «MePMBbLIX» CTPOK
* autovacuum vacuum_threshold

* autovacuum _vacuum_scale factor
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C 4yero HayaTb?

B-TpeTbux, 3anyck Bakyyma 3aBUCUT OT KOJSINYECTBA «MePMBbLIX» CTPOK
* autovacuum vacuum_threshold

* autovacuum _vacuum_scale factor

n_dead_tup > (reltuples * scale_factor) + threshold
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UTO ncnonb3oBarb?

Scale factor vs. Threshold
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Pa3Hble ANCKn?

HDD — pa, elle BCcTpeyaeTca.
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Pa3Hble ANCKn?

HDD — pa, elle BCcTpeyaeTca.

SSD — 1 paxke nx nponsBoguUTeNbLHOCTU MHOrAa He XBaTaeT.
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Pa3Hble ANCKn?

HDD — pa, elle BCcTpeyaeTca.
SSD — 1 paxke nx nponsBoguUTeNbLHOCTU MHOrAa He XBaTaeT.

NVME — 3ayem Bbl 3gecb?
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MOXeT eCTb YHMBepcasibHOe npaBuio?

O6uwee npasuno — perynupyem delay v limit.
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[Tpumep HacTpouku ana SSD

vacuum_cost_delay = 0
vacuum_cost_page_hit = 0
vacuum_cost_page_miss = 5
vacuum_cost_page_dirty = 5
vacuum_cost_limit = 200
autovacuum_max_workers = 10
autovacuum_naptime = 1s
autovacuum_vacuum_threshold = 50
autovacuum_analyze_threshold = 50
autovacuum_vacuum_scale_factor = 0.05
autovacuum_analyze_scale_factor = 0.05
autovacuum_vacuum_cost_delay = 5ms
autovacuum_vacuum_cost_limit = -1
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O 4yewm eLle CTOUT NOMHUTb

Storage parameters — koraa rnobasibHble HaCTPOMKN HE NOAXOAAT:
* ALTER TABLESPACE my _tblspc SET (storage_parameter);
* ALTER TABLE my_table SET (storage parameter);

* ALTER INDEX my_index SET (storage parameter);
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HeTpaanumoHHasa meanumnHa

pgcompacttable — nonrnia, nerkmin, 6e3onacHsbli.

pg_repack — 6bICTPbIN, NMPOCTOW, HAAEXHbIN, HO NHOTrAa Hebe3onacHbIN.
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KakK MOHUTOPUTb BaKyyMm

pg_stat_activity — 4O/MKHO ObITb B JIIOG0M MOHUTOPUHTE.
* KO/INYeCTBO U TUM BOPKEPOB.

* [MTEeNbHOCTb PaboThbl BOPKEPOB.
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KakK MOHUTOPUTb BaKyyMm

Autovacuum workers

Workers

18 Dec 20 Dec 22 Dec 24 Dec

wraparound [ common — max

okmeters<
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KakK MOHUTOPUTb BaKyyMm

pg_sStat progress_vacuum — Korga Hy>XHO NOCMOTPETb AeTaslu.
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KakK MOHUTOPUTb BaKyyMm

https://github.com/lesovsky/uber-scripts/blob/master/postgresql/sgl/vacuum_activity.sql

-[ RECORD 1 J------- S YRR
pid | 104701

duration | ©3:21:51.330818
waiting | f

mode | regular

database | analytics

table | events

phase | vacuuming indexes
table_size | 1188 GB
total_size | 1682 GB

scanned | 601 GB

vacuumed | 571 GB
scanned_pct | 50.0

vacuumed_pct | 48.0
index_vacuum_count | 6

dead_tup_pct | 100.0

dataegret.com



https://github.com/lesovsky/uber-scripts/blob/master/postgresql/sql/vacuum_activity.sql

UTo B ntore?

BakyyMm 3TO He CJZI0XHO.
Bakyym oTk/1louaTb HeMb3A.

Bakyym 3TO XOpOoLLUoO.
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Cnacun6o.sa BHUMaHue!
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