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O yém cerogHa byneT pasrosop?
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O 4ém cerogHs 6byneTt pa3rosop?

* PostgreSQL — aT10 6a3a
* Topmo3a
* CrtpagaHus

* Kowmapbl




O 4ém cerogHs 6byneTt pa3rosop?

* Tonbko peasibHble NpuMepb!
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O 4ém cerogHs 6byneTt pa3rosop?

* Tonbko peasibHble NpuMepb!
* Bce nveHa nsmeHeHbl
* Bce coBnageHus cnyyanHol

* XOTUTE BepbTe, XOTUTE HET




O 4ém cerogHs He bygeT pa3roBopa?

* Kak HaxoguTb KpuBbIe 3arnpochbl?
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O 4ém cerogHs He bygeT pa3roBopa?

* Kak HaxoguTb KpMBbie 3anpochbI?

* KakK TIOHUTb 3anpockbl?
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O 4ém cerogHs He bygeT pa3roBopa?

* Kak HaxoauTb KpuBble 3anpochl?
* KakK TIOHUTb 3anpockbl?

* To 4TO yXe 6bI10...
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O 4ém cerogHs He bygeT pa3roBopa?

* Kak HaxoauTb KpuBble 3anpochbl?
* KakK TIOHUTb 3anpockbl?

* To 4TO yXe 6bI10...
- HL 2022: AHOMaJibHbI€e c/lyyan BbICOKOU Harpy3ku B PostgreSQL
https://highload.ru/moscow/2022/abstracts/9659

- PgConf.CI6 2023: Cnoco6bl pelieHns npoodsem PostgreSQL
nyTEM OTNIaAK1M U NpoddUINpoBaHUs

https://pgconf.ru/talk/1589558
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https://highload.ru/moscow/2022/abstracts/9659
https://pgconf.ru/talk/1589558

PostgreSQL




PostgreSQL

e 370 6a3a: TabnMyKn, NHOEKCbl, BbHOXU
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PostgreSQL

e 370 6a3a: TabnMyKn, NHOEKCbl, BbHOXU
* 1970-1980...
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PostgreSQL

* Erop Poros, PgConf.CIM6 2024

«CrKBen 1 NpukKBes: 3aHNMaTes/1bHag
adpPXxXeosiornda»

https://pgconf.ru/talk/1866399
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https://pgconf.ru/talk/1866399

PostgreSQL

e 370 6Oa3a: TabNMYKN, NHOEKCbI, BbHOXU

 1970-1980...
 SEQUEL (SQL) vs QUEL (Ingres)
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PostgreSQL

QUEL(Ingres):

RANGE OF X IS CITY
RETRIEVE INTO W(X.STATE)
WHERE SET(X.CNAME BY X.STATE
WHERE X.POPU<4M)
= SET(X.CNAME BY X.STATE)

https://bit.ly/3U3s060
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https://bit.ly/3U3so6o

PostgreSQL

* Postgres = nocT-Ingres
 POSTQUEL (BapuaHT SQL-3) - libpg
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PostgreSQL

* Postgres = nocT-Ingres
 POSTQUEL (BapuaHT SQL-3) - libpg
* PostgreSQL = Postgres + SQL
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PostgreSQL

* Postgres = nocT-Ingres
 POSTQUEL (BapuaHT SQL-3) - libpg
* PostgreSQL = Postgres + SQL
* Cenvac
* SQL 2023
* PostGIS, TimescaleDB, Citus / Cloudberry, Apache AGE, pgvector

 Partitioning (cekunoHmnpoBaHue), jsonb
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PostgreSQL

y

i guess we doing everything now

Postgre SQL
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PostgreSQL

* Performance
* 3 MWIJIMOHA 3anNpPOoCoB B cekyHAay Ha 2s Intel 8352Y (2022 ron)
* 150+ TepabannToB OaHHbIX
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PostgreSQL

* PG17 (26 ceHTs6pa 2024)
* IHKpeMeHTasnbHble 6eKanbl
* JSON_TABLE (Hukuta 'nyxos)
* KoppennpoBaHHble NoA3anpochl B Join-bl

e Feature Matrix
https://bit.ly/3Ymzcyj
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https://bit.ly/3Ymzcyj

PostgreSQL

* 30 neT pa3paboTKu

* MOLLHbIN PYHKLMOHAS
* bbicTpogencTeme
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PostgreSQL

* 30 neT pa3paboTKu

* MOLWHbBIN GYHKLMOHA

* bbicTpogencTeme

* Hy 4TO MOXKeT NONTN He TaK?
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#1: TnobanbHble CYETUYNKN




#1: TnobanbHble CYETUYUNKN

* YcnoBHbIN Wildberries
8.8 MMNIMoHoB 3aKa3oB B AeHb = 100 B cekyHAay

« O6Lee KONNYECTBO TOBAPOB Ha CKapax
~100 cTpok B Tabnuue (id, cnt)
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#1: TnobanbHble CYETUYUNKN

# create table global counters (id int primary key, cnt
bigint);
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#1: TnobanbHble CYETUYUNKN

# create table global counters (id int primary key, cnt
bigint);

# insert into global counters (id, cnt)
select id, 1000000 from generate_series (1, 100) as id;
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#1: TnobanbHble CYETUYUNKN

# create table global counters (id int primary key, cnt
bigint);

# insert into global counters (id, cnt)
select id, 1000000 from generate series (1, 100) as id;

SQL: “update global counters set cnt = cnt + ? where id = ?”
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#1: TnobanbHble CYETUYUNKN

\set v_id random(1,100)
\set v_delta random(-10,10)

update global counters set cnt = ¢cnt + :v_delta where id
= :v_id;
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#1: TnobanbHble CYETUYUNKN

\set v_id random(1,100)
\set v _delta random(-10,10)

update global counters set cnt = cnt + :v_delta where 1id
= :v_id;

# pgbench -n -T 3600 -c 10 -j 10 -P 1 -f test.sql
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#1: TnobanbHble CYETUYUNKN

progress: 117.0 s, 5077.0 tps, lat 1.969 ms stddev 0.493, 0 failed
progress: 118.0 s, 4962.0 tps, lat 2.016 ms stddev 0.641, 0 failed
progress: 119.0 s, 5152.0 tps, lat 1. stddev 0.498, 0 faidk
progress: 120.0 s, 5018.0 tps, lat 1. ///5’/’/i<,‘
progress: 121.0 s, 5039.0 tps, lat 1.

progress: 122.0 s, 5086.0 tps, lat 1.

progress: 123.0 s, 5042.0 tps, lat 1.
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Pogzgres Pro

#1: Tnob6anbHble CYETUYNKN
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#1: TnobanbHble CHETUYNKN

progress: 1663.0 s, 958.0 tps, lat 10.411 ms stddev 4.278, 0 failed
progress: 1664.0 s, 1043.0 tps, lat 9.619 ms stddev 2.373, 0 failed
progress: 1665.0 s, 1049.0 tps, lat 9.490 ms stddev 2.119, 0 failed
progress: 1666.0 s, 1067.0 tps, lat 9.393 ms stddev 2.109, 0 failed
progress: 1667.0 s, 1054.0 tps, lat 9.489 ms stddev 2.019, 0 failed
progress: 1668.0 s, 1077.0 tps, lat 9.286 ms stddev 1.827, 0 failed
progress: 1669.0 s, 1056.0 tps, lat 9.471 ms stddev 2.135, 0 failed

bbino Xxe 5000! Kak Tak? [lMo4demy?
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#1: TnobanbHble CYETUYUNKN

# create extension pg query_ state;
CREATE EXTENSION
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#1: TnobanbHble CHETUYNKU

* EkatepuHa CokonoBa, PgConf.Spb 2024

«[Jeno o nponasLuewn : LEFTCJON 00 g g }
npomnssoanTenbHoCcTU B PostgreSQL: ON g o ig ety Poﬁlgfespm
‘ B Og_slat act VITY pi ;
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https://pgconf.ru/talk/1907134

#1: TnobanbHble CHETUYNKU

# select plan from pg _query_state(693654, buffers=>true);

42



#1: TnobanbHble CYETUYUKU

# select plan from pg query state(693654, buffers=>true);

Update on global counters
-> Bitmap Heap Scan on global counters

Recheck Cond: (id = 66)

Heap Blocks: exact=1694

Buffers: shared hit=1697

-> Bitmap Index Scan on global counters_pkey

(Current loop: actual rows=1695, loop number=1)
Index Cond: (id = 66)
Buffers: shared hit=3
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#1: FnobanbHble CHETYNKM
# select plan from pg query state(693654, buffers=>true);

Update on global counters
-> Bitmap Heap Scan on global counters
Recheck Cond: (id = 66)
Heap Blocks: exact=1694
Buffers: shared hit=1697
-> Bitmap Inde i, counters pkey
(Current loop: actual rows=1695 loop number=1)
Index Cond: :
Buffers: shared h1t 3
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_CRONBKO CTPOK?
#1: TnobanbHble CHETUYNKU '

# select plan from pg query state(6936

Update on global counters
-> Bitmap Heap Scan on global coun
Recheck Cond: (id = 66)
Heap Blocks: exact=1694
Buffers: shared hit=1697
-> Bitmap Inde -
(Current loop: actual rOWS = 1695 loop number=1)
Index Cond: :
Buffers: shared h1t 3
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#1: TnobanbHble CHETUYNKU

* PostgreSQL Multi-Version Concurrency Control (MVCC)
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#1: TnobanbHble CHETUYNKU

* PostgreSQL Multi-Version Concurrency Control (MVCC)
* Kaxxabin update - HOBasi BepCUdA CTPOKU

47



#1: TnobanbHble CHETUYNKU

* PostgreSQL Multi-Version Concurrency Control (MVCC)
* Kaxxabin update - HOBasi BepCUdA CTPOKU

* lHOeKc COXPaHAET CCbIJIKU Ha BCe 610KN AaHHbIX C KONNAMWN CTPOKWU
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#1: TnobanbHble CHETUYNKU

id =42
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#1: TnobanbHble CHETUYNKU

id =42

\

id =42
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#1: TnobanbHble CHETUYNKU

id =42

\ id =42
id =42

id =42
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#1: TnobanbHble CHETUYNKU

id =42 id = 42
id = 42
\ id =42 [
=42 | id = 42
id = 42 id = 42

=
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#1: TnobanbHble CHETUYNKU

s id = 42
\ !id=42 [ d =42 id = 42
o id = 42
id = 42 id = 42 [
id = 42 id = 42 d =42 id = 42

\\\\\ id = 42
d = 42
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#1: TnobanbHble CHETUYNKU
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[nobanbHble CHETUUNKU
NHpaeKc

Tabnuua
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[nobanbHble CHETUUNKU
NHpaeKc
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[nobanbHble CHETUUNKU

- /
{

id = 42 lid=42 |
|
Tabnuua id = 42
|
id = 42

bnok#1 BNoK#2 bnok#3 59Bn0K#4



[nobanbHble CHETUUNKU
NHpaeKc
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[nobanbHble CHETUUNKU

Tabnuua

NHpaeKc
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#1: TnobanbHble CHETUYNKU

* Bnagnmup CntHmnkos, JPoint 2023

«B-Tree nHaekcbl B 6a3ax JaHHbIX Ha
npumepe Spring Boot-npunoxeHun,
PostgreSQL v JPA»

https://bit.ly/4f61Cn6

Gé?JPoint




#1: TnobanbHble CHETUYNKU

# select plan from pg query state(693654, buffers=>true);

-> Bitmap Heap Scan on global coun S
R e chaele=Gurmer(=me a6
eap Blocks: exact=1694
Buffers: shared hit=1697
Didkw on global counters_ pkey
(Current loop: actual rows=1695, loop number=1)
Index Cond: (id = 66)
Buffers: shared hit=3
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#1: TnobanbHble CHETUYNKU

» CTapble BepCumM yoansoTcs NpoLeccom autovacuum
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#1: TnobanbHble CHETUYNKU

* CTapble Bepcuu ygandioTca npoueccomMm autovacuum
* [lpyynHbI "HeypaneHnsa" CTpok
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#1: TnobanbHble CHETUYNKU

* CTapble Bepcuu ygandioTca npoueccomMm autovacuum
* [lpyynHbI "HeypaneHnsa" CTpok
* laBHO BUCALLMeE TpaH3aKUnmn
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#1: TnobanbHble CHETUYNKU

* CTapble Bepcuu yoanaTca npoueccomMm autovacuum
* [lpyynHbI "HeypaneHnsa" CTpok

* JlaBHO BUCALLME TPaH3aKUNN

* Pegkun 3anyck autovacuum

67/




#1: TnobanbHble CHETUYNKU

* CTapble Bepcuu yoanaTca npoueccomMm autovacuum
* [lpyynHbI "HeypaneHnsa" CTpok

* laBHO BUCALLMeE TpaH3aKUnmn

* Pegkun 3anyck autovacuum

* Pennunkaunwu
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#1: TnobanbHble CHETUYNKU

* CTapble Bepcuu yoanaTca npoueccomMm autovacuum
* [lpyynHbI "HeypaneHnsa" CTpok

* laBHO BUCALLMeE TpaH3aKUnmn

* Pegkun 3anyck autovacuum

* Pennunkaunwu

* 1 100500 gpyrnx npnymH
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Pogggres Pro

#1: TnobanbHble CHETUYNKU

To genarb?

\{

\
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Pogggres Pro

#1: TnobanbHble CHETUYNKU

* OTKa3aTtbca oT PostgreSQL

Yto genarb?

\{

i
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Pog@gres Pro

#1: TnobanbHble CHETUYNKU

* OTKa3aTbeaoTPRostgreSQL
e 3ancnonb3oBaTtb ZHEAP!
“zheap is a way to keep

table bloat under control”

_MTo HeRaTE?




Po&gres Pro

#1: TnobanbHble CHETUYNKU

e SancroAbL30BaTbZHEAR!

) . |
table bloatundercontrol”

https://github.com/EnterpriseDB/zheap

~MTo menarb?



https://github.com/EnterpriseDB/zheap

Pogzgres Pro

#1: TnobanbHble CHETUYNKU

e SancroAbL30BaTbZHEAR!
IIZIqeala 'IS a ”Faf [ te IEEEIe
table-bloatundercontrol”
https://github.com/EnterpriseDB/zheap

* [loacka3saTb, roe NckKaTb
HY>XXHYIO CTPOKY

~MTo genarp?



https://github.com/EnterpriseDB/zheap

#1: TnobanbHble CHETUYNKU

# create table global counters
(id int primary key,
cnt bigint,
last updated timestamp);
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#1: TnobanbHble CHETUYNKU

# create table global counters
(id int primary key,
cnt bigint,
last _updated timestamp);

# create index gl on global_counters(id, last_updated);
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#1: TnobanbHble CHETUYNKU

# insert into global counters (id, cnt, last updated)
select id, 1000000, now() from generate_series (1, 100) as id;

77



#1: TnobanbHble CHETUYNKU

# insert into global counters (id, cnt, last updated)
select id, 1000000, now() from generate series (1, 100) as id;

SQL: update global counters
set cnt = cnt + ?, last updated = now()

where ctid = (

select ctid
from global counters

where id = ?
order by last updated desc
limit 1);
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#1: TnobanbHble CHETUYNKU

# select plan from pg query state(694712, buffers=>true);
plan
Update on global counters
InitPlan 1 (returns $0)
-> Limit

20" ared hit=4
Index Scan Backward using gl oM global counters
urrent loop: actual rows= foop number=1)

Buffers: shared hit=4
-> Tid Scan on global counters
(Current loop: actual rows=1, loop number=1)
TID Cond: (ctid = $0)
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#1: TnobanbHble CHETUYNKU

 BbiBOObI
* PostgreSQL xpaHuUT BepCcumn CTpPoK
* JTO MOXXET yXyALwaTb NPOU3BOANTENIbHOCTb 3aMNpOoCoB
* MoXHO «nopcKasatb» PostgreSQL kak ny4ywie nckatb gaHHble
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#2: Dude, Where's my index?




#2: Dude, Where's my index?

* KnneHT: PostgreSQL He ncnonb3yeTt CO30aHHbIN MHAEKC
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#2: Dude, Where's my index?

* KnneHT: PostgreSQL He ncnonb3yeTt CO30aHHbIN MHAEKC
* Topmo3nT Production cepsep
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#2: Dude, Where's my index?

* KnneHT: PostgreSQL He ncnonb3yeTt CO30aHHbIN MHAEKC
* Topmo3nT Production cepsep
* [lepeco3gaBann MHOEKC — He NMOMOr10
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#2: Dude, Where's my index?

* KnneHT: PostgreSQL He ncnonb3yeTt CO30aHHbIN MHAEKC
* Topmo3nT Production cepsep

* [lepeco3gaBann MHOEKC — He NMOMOr10

* Yepes 2 yaca: ypa, 3apabortano
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#2: Dude, Where's my index?

* KnneHT: PostgreSQL He ncnonb3yeTt CO30aHHbIN MHAEKC
* Topmo3nT Production cepsep

* [Mepeco3gaBanm NHOEKC — He NOMOr/Oo

* Yepes 2 yaca: ypa, 3apabortano

* “YOnu Kakyrl-To TpaH3akuuio B 6ase”
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#2: Dude, Where's my index?

* KnneHT: PostgreSQL He ncnonb3yeTt CO30aHHbIN MHAEKC
* Topmo3nT Production cepsep

* [Mepeco3gaBanm NHOEKC — He NMOMOr0

* Yepes 2 yaca: ypa, 3apabortano

* “YOnu Kakyrl-To TpaH3akuuio B 6ase”
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#2: Dude, Where's my index?

* Cozpanu Tabnunuy
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#2: Dude, Where's my index?

* Cozpanu Tabnunuy
e 3aN0JIHUNN OAHHbIMMU
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#2: Dude, Where's my index?

* Cozpanu Tabnunuy
e 3aN0JIHUNN OAHHbIMMU
e lo6baBUIN NHOEKCDI
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#2: Dude, Where's my index?

* Cozpanu Tabnunuy

e 3aMONHUNN OaHHbIMWK

e lo6baBUIN NHOEKCDI

* 3anyCcTUIn NPUNoXXeHune
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#2: Dude, Where's my index?

* Cozpanu Tabnunuy

e 3aMONHUNN OaHHbIMWK

e lo6baBUIN NHOEKCDI

* 3anyCcTUNN NPUNOXKEHNe

* Ha TecTe BCE paboTaeT, Ha NPOaYyKTUBE HET...
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#2: Dude, Where's my index?

* Cozpanu Tabnunuy

* 3aN0JIHUNN JaHHbIMU

e lo6baBUIN NHOEKCDI

* 3anyCcTUNN NPUNOXKEHNe

* Ha TecTe BCE paboTaeT, Ha NPOaYKTUBE HeT...

* “YOnu Kakylo-To TpaH3akuuio B 6ase n BCé B3nerteno”
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#2: Dude, Where's my index?
postgres=# begin;
BEGIN

postgres=*# select txid current();

txid current

10008974883
(1 row)

NMoaknwuyeHue #1
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#2: Dude, Where's my index?

postgres=# create table tt(id bigint, val text);
CREATE TABLE

NMopoknwdvyeHue #2
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#2: Dude, Where's my index?

postgres=# insert into tt(id,val)
select i, md5(i::text)
from generate series(1,10000) as i;

INSERT © 10000

NMoaknw4yeHue #2
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#2: Dude, Where's my index?

postgres=# update tt set val = 'asdf' where id = 42;
UPDATE 1

postgres=# delete from tt where 1id = 42;
DELETE 1

NMoaknw4yeHue #2
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#2: Dude, Where's my index?

postgres=# create index on tt(id);

CREATE INDEX

NMoaknw4yeHue #2
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#2: Dude, Where's my index?

postgres=# explain select * from tt where id = 100;

NMoaknw4yeHue #2
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#2: Dude, Where's my index?

postgres=# explain select * from tt where id = 100;
QUERY PLAN
Seq Scan on tt (cost=0.00..218.99 rows=50 width=40)
Filter: (id = 100)

(2 rows) MoaknioyeHue #2
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NonHoe ckaHMpoBaHUue
Tabnuubl, HUKAKUX NHAEKCOB

#2: Dude, Where's my index?

postgres=# explain seléct * from tt where id = 100;

QUERY PLAN

Seq Scan on tt | (cost=0.00..218.99 rows=50 width=40)

Filter: (id = 100)

(2 rows) MoaknioyeHue #2
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#2: Dude, Where's my index?

postgres=# commit;

COMMIT

NMoaknwuyeHue #1
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YPA! Mo nHaeKc

#2: Dude, Where's my index?

ct * from tt where 1d = 100;
QUERY PLAN

postgres=# explain se

Index Scan using tt _id idx on tt| (cost=0.29..2.50 rows=1

Index Cond: (id = 100)

(2 rows) MogknioueHne #2
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#2: Dude, Where's my index?

postgres=# update tt set val = 'asdf' where id = 42;
UPDATE 1

postgres=# delete from tt where 1id = 42;
DELETE 1

NMoaknw4yeHue #2
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#2: Dude, Where's my index?

id = 42
|
Tabnuua id = 42
|
id = 42

bnok#1
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#2: Dude, Where's my index?
NHaekc

id = 42
|
Tabnuua id = 42
|
id = 42

bnok#1
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#2: Dude, Where's my index?
NHaekc

lid=42 |

id = 42
|
Tabnuua id = 42
|
id = 42

bnok#1
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#2: Dude, Where's my index?
NHaekc

id =42

id = 42
|
Tabnuua id = 42
|
id = 42

bnok#1 102




#2: Dude, Where's my index?

NHpaeKc

id =42

N 4

Tabnuua

A 4

id =42

L

id =42

|

id =42

4—

bnok#1
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#2: Dude, Where's my index?

* PostgreSQL He 3HaeT cogep>knmoe TanjioB (BoPYyr TaM MeHA0Cb
3HaYeHue K4a?)
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#2: Dude, Where's my index?

* PostgreSQL He 3HaeT cogep>knmoe TanjioB (BoPYyr TaM MeHA0Cb
3HaYeHue K4a?)

* Bbibnpaem pessimistic way (pyHKUNS
heapam_index_build_range_scan):

However, if it was HOT-updated then we must only index
the live tuple at the end of the HOT-chain. Since this
breaks semantics for pre-existing snapshots, mark the
index as unusable for them.
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#2: Dude, Where's my index?

* Ecnn ecTb ueno4vka nsmeHeHu (aka HOT updates), To
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#2: Dude, Where's my index?

* Ecnn ecTb ueno4vka nsmeHeHu (aka HOT updates), To
* lHOEeKCUpYyTCAa nocieaHmne Bepcnum CTpok
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#2: Dude, Where's my index?

* Ecnn ecTb ueno4vka nsmeHeHu (aka HOT updates), To
* lHOEeKCUpYyTCAa nocieaHmne Bepcnum CTpok
* IHOEKC He CCblNaeTcsl Ha yCTapeBLUne BepCnm
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#2: Dude, Where's my index?

* Ecnn ecTb ueno4vka nsmeHeHu (aka HOT updates), To
* lHOEeKCUpYyTCAa nocieaHmne Bepcnum CTpok
* IHOEKC He CCblNaeTcsl Ha yCTapeBLUne BepCnm
* Henb3a ncnosib30BaTh MNOKa yCTapeBLUVe BePCUUN KTO-TO UCMOSb3yeT
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#2: Dude, Where's my index?

* Ecnn ecTb ueno4vka nsmeHeHu (aka HOT updates), To
* /IHOEeKCMpyTCa nocnegHne Bepcnn CTPOK
* /IHOEeKC He CcCbllaeTcqa Ha yCcTapeBLUe BepCcun
* Henb34 1MCNONIb30BaTh MOKa yCTapeBLUe BePCUN KTO-TO UCMOMb3yeT
* Hapo poxpaartbcs... lNMocne nHaekc byaet ncnosib30BaTbCs
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#2: Dude, Where's my index?

e A KaK MOHATb YTO MHAOEKC “OTNOXEeHHbIN?
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#2: Dude, Where's my index?

e A KaK MOHATb YTO MHAOEKC “OTNOXEeHHbIN?

* select indcheckxmin from pg index where ...

118




#2: Dude, Where's my index?

e A KaK MOHATb YTO MHAOEKC “OTNOXEeHHbIN?
* select indcheckxmin from pg index where
* pg_index.indcheckxmin

* “Ecnu true, 3anpocbl He JOMKHbI UCMOJIb30BaTb 3TOT NMHAEKC, NOKa
nose Xxmin gaHHOM 3anncn B pg_index He OKaXKeTCsa HUKe 1X
ropmsoHTa cobbITuin TransactionXmin, Tak Kak Tabnuua MoxeT
cogepxatb ob6opBaHHble Lernoyvykn HOT ¢ BuanmMbiMu
HeCoBMeCTUMbIMW CTPOKaMIN”
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https://postgrespro.ru/docs/postgrespro/16/storage-hot.html

#2: Dude, Where's my index?

e YTO MOXXeT NoMOoYb?
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#2: Dude, Where's my index?

e YTO MOXXeT NoMOoYb?

* vacuum nepeg co3gaHnem nHOekKca
* MoxeT He cpaboTaTb A1 CaMbIX CBEXUX LLeNoYeK
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#2: Dude, Where's my index?

e YTO MOXXeT NoMOoYb?

* Vacuum nepep cosgaHneM nHaekca

* MoxkeT He cpaboTaTb O/19 CaMbIX CBEXUX Liernoyek
* [logoXkaaThb

« CREATE INDEX CONCURRENTLY
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#2: Dude, Where's my index?

* YTO MOXXeT NnoMoYb?
* Vacuum rnepep co3gaHnem NHOEKCa

* MoxkeT He cpaboTaTb O/19 CaMbIX CBEXUX Liernoyek
* [logoXgaTb

« CREATE INDEX CONCURRENTLY

* 3aBepLUNTb TPAH3aKLUMN B CECCUSAX, Y KOTOPbIX XMIiN MeHbLLe Xmin-a
NHOeKca (NpeacrtaBneHue pg_stat_activity)

* Hy)kHbl NpaBa Ha pg_terminate_backend
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#2: Dude, Where's my index?

 BbiBOObI
* VIHOEeKCbl MOTyT He Cpa3y NoAXBATUTbLCS
* Takne NHOeKCbl Nerko HanTn Yepes pg_index.indcheckxmin

» CoBeT BCeM pa3paboTymkam 1 TeCTUPOBLLMKAM: Nnepeq aensioem u
TeCTOM caenatb «40JIFTOBUCALLYIO» TpaH3akumio — Have Fun!
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#3: (Auto)Vacuum




#3: (Auto)Vacuum

* inba n ®egop Ca3soHOBLI
JPoint 2024 «b[1-yKpoTuTtenb»

https://bit.ly/3zmCND6

okl
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https://bit.ly/3zmCND6

#3: (Auto)Vacuum

* [leByLuka n3 Finkef T-baHka:
MoxkeT 1 6/10KMpPoBaTh 3aNnCb aBTOBAaKyyMoOM B 6a3y?
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#3: (Auto)Vacuum

* [leByLuka n3 Finkef T-baHka:
MoxkeT 1 6/10KMpPoBaTh 3aNnCb aBTOBAaKyyMoOM B 6a3y?

e 4.
HeT, KOHe4yHOo!
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#3: (Auto)Vacuum

* [leByLuka n3 Finkef T-baHka:
MoxkeT 1 6/10KMpPoBaTh 3aNnCb aBTOBAaKyyMoOM B 6a3y?

e 4.
HeT, KOHe4yHOo!

A 6b1n HenpaB!
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#3: (Auto)Vacuum

* Harpy>xeHHaa cuctema
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#3: (Auto)Vacuum

* Harpy>xeHHaa cuctema
* Tabnuua Ha rurabanTbl-TepabanTol
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#3: (Auto)Vacuum

* Harpy>xeHHaqa cuctema
* Tabnuua Ha rurabanTbl-TepabanTol
* Tepabaintbl RAM, cOTHU saep
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#3: (Auto)Vacuum

* Harpy>xeHHaqa cuctema

* Tabnuua Ha rurabanTbl-TepabanTol

* Tepabaintbl RAM, cOTHU saep

* HeoxxugaHHo 3amumpaet nobon SQL Ha Tabnuue
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#3: (Auto)Vacuum

* Harpy>xeHHaqa cuctema

* Tabnuua Ha rurabanTbl-TepabanTol

* Tepabaintbl RAM, cOTHU saep

* HeoxxugaHHo 3amumpaet nobon SQL Ha Tabnuue
* /I noToM oTMUpaeT
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#3: (Auto)Vacuum
PykoBoanTe b MeHegaxep
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#3: (Auto)Vacuum

e Hawinm B norax autovacuum
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#3: (Auto)Vacuum

e Hawinm B norax autovacuum
* Yacuum_truncate

* https://bit.ly/4eEzgis
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https://bit.ly/4eEzgis

#3: (Auto)Vacuum

e Hawinum B norax autovacuum
* Yacuum_truncate
* https://bit.ly/4eEzgis

» «Bkntoyaet nnn otkntoyaeT npouenypy
OTCEeYEHUS NYCTbIX CTPAHUL, B KOHLE Tabnunubl
B MPOLLECCE OYNCTKU»

[m] %1 [m]
[=]

—
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https://bit.ly/4eEzgis

#3: (Auto)Vacuum

e Hawinum B norax autovacuum
* Yacuum_truncate
* https://bit.ly/4eEzgis

» «Bkntoyaet nnn otkntoyaeT npouenypy
OTCEeYEHUS NYCTbIX CTPAHUL, B KOHLE Tabnunubl
B MPOLLECCE OYNCTKU»

[m] %1 [m]

—

* «3aMeTbTe, UTO AN 3TOro oTCeYeHus E
TpebyeTcs 6MOKMpPOBKaA TabnLbl Ha YPOBHe
ACCESS EXCLUSIVE»
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https://bit.ly/4eEzgis

#3: (Auto)Vacuum

* YTOObI 06pe3aTb 3TO HeCcYacTHble NMycTble 6/10KN, HAA0 NMPOWTK MO BCEM
6r10kam B KaLle PostgreSQL
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#3: (Auto)Vacuum

* YTOObI 06pe3aTb 3TO HeCcYacTHble NMycTble 6/10KN, HAA0 NMPOWTK MO BCEM
6r10kam B KaLle PostgreSQL

* Ecnn k3w 60nbLION, COTHU MUSTIMOHOB 6J10KOB, TO 3TO 4ONT0 (MUHYTHI)!
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#3: (Auto)Vacuum

* YTOObI 06pe3aTb 3TO HeCcYacTHble NMycTble 6/10KN, HAA0 NMPOWTK MO BCEM
6r10kam B KaLle PostgreSQL

* Ecnn k3w 60nbLION, COTHU MUSTIMOHOB 6J10KOB, TO 3TO 4ONT0 (MUHYTHI)!
e BbicTaBUTb onumnio Tabnmubl vacuum_truncate=false
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#3: (Auto)Vacuum

* YTOObI 06pe3aTb 3TO HeCcYacTHble NMycTble 6/10KN, HAA0 NMPOWTK MO BCEM
6r10kam B KaLle PostgreSQL

* Ecnn k3w 60nbLION, COTHU MUSTIMOHOB 6J10KOB, TO 3TO 4ONT0 (MUHYTHI)!

e BbicTaBUTb onumnio Tabnmubl vacuum_truncate=false
* Noes obcyanTb B cOObLLECTBE YTO TaK He CTOUT Aenatb
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Torum




TpM
a bloa tg

e \ /\



Topmo3a us-
3a bloating

NN \ /\

[MpaBuM SQL
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NHOeKCbl He

Topmo3a u3- MCNONb3YOTCS

[MpaBum SQL
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NHOeKCbl He

Topmo3a u3- MCNONb3YOTCS

N~ RN

Co3aaéM C
CONCURRENTLY
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NHOeKCbl He
NCMNOJIb3YOTCH

Topmo3a uns- Tabnuua B
3a bloating ACCESS
EXCLUSIVE
[1paB/M SQL
Co3aaéM C

CONCURRENTLY
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NHOeKCbl He
NCMNOJIb3YOTCH

Topmo3a us- Tabnuua B
3a bloating ACCESS
y }CLUSIVE
[Mpasym SQL ) \
Co3aaéM C
CONCURRENTLY
OTKNo4Yaem

vacuum_truncate
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NHOeKCbl He
NCMNOJIb3YOTCH

Topmo3a 13- Tabnuua B )
3a bloating ACCESS Y QA Bcé
J/ }CLU o o
[Mpasym SQL ) \
Co3aaéM C
CONCURRENTLY
OTKNo4Yaem

vacuum_truncate
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NHOeKCbl He
NCMNOJIb3YOTCH

Topmo3a uns- Ta6nuua B "
3a bloating ACCESS Y QA BC&
J/ }CLU o oo
Co3paém C )
CONCURRENTLY Co3panTe
OTKIOYaeM AONTOBNCALLYIO

TPaH3aKUY
vacuum_truncate 'PaH3aKUIo
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[Tone3Hble CCbINKWU

* becnnatHble KHUrK: https://postgrespro.ru/education/books
* "Postgres n3Hytpu” Erop Poros
* "MoHunTOpUHI PostgreSQL” Anekceun J1eCoBCKUU
* becnnatHble Kypcbl: https://postgrespro.ru/education/courses
 DBA2 — MVCC / WAL / 6noknpoBKu
* QPT — ocHOBbI paboTbl NJIAHNPOBLLNK

* KoHpepeHuuna PgConf.Russia / CI16
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https://postgrespro.ru/education/books
https://postgrespro.ru/education/courses

Cnacnbo 3a BHUMaHue!
\

Muxaunn JXUnuH \-
Tg: @mizhka
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