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CbWC — data-centric application

Knaccuka: «[loyeMy TyT BbINOHANIOCH OO/TO?7»

O He3pPEKTVBHbBIN a/TTOPUTM

O HeaKTyasibHaA CTaTUCTMKa

O «3aTblK» MO pecypcam (MpoLeccop, AUCK, NaMATb)

«HaM HyxeH nnaxl»
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[1naH 3anpoca

,B,EPEBO B TEKCTOBOM BMAE

O Karbli 31eMeHT — oHa 13 onepauum
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{;0; 00‘2;3 NoslyYeHne JaHHbIX, MOCTpoeHue BUTOBbLIX KapT, 0bpaboTKa
©@ o °¢ MNaHHbIX, ONepaLya Haf MHOMECTBAMM, COeVHEHVIE, BIIOYKEHHBIN
3anpoc, ...

O BbINOHEHME MaHa — 0b6xo AepeBa




[1naH 3anpoca

Query Text: explain (analyze, buffers, costs off)
SELECT * FROM pg_class WHERE (oid, relname) = (
SELECT oid, relname FROM pg class WHERE relkind = 'r'

)5

Index Scan using pg _class_relname_nsp_index on pg class (actual time=0.049..0.050 rows=1 loops=1)

Index Cond: (relname = $1)
Filter: (oid = $0)
Buffers: shared hit=4
InitPlan 1 (returns $0,%1)
-> Limit (actual time=0.019..0.020 rows=1 loops=1)
Buffers: shared hit=1

-> Seq Scan on pg_class pg class_1 (actual time=0.015..0.015 rows=1 loops=1)

Filter: (relkind = 'r'::"char")
Rows Removed by Filter: 5
Buffers: shared hit=1



[1naH 3anpoca




[1naH 3anpoca

[11aH TeKCToOM — HeHarnaagHo:

O B y3/e — CyMMa o pecypcam noaaepena

O BpemMA HeobxoanmMo YMHOMaTb Ha loops

O ... TaK KTO Xe «camoe cnaboe 3BeHO»?




[1naH 3anpoca

[11aH TeKCToOM — HeHarnaagHo:

O B y3/e — CyMMa o pecypcam noaaepena

O BpemMA HeobxoanmMo YMHOMaTb Ha loops

O ... TaK KTO Xe «camoe cnaboe 3BeHO»?

«[ToHMMarHme rjiaHa — 370 UCKYCCTBO, 1 4TOOb]
OB/I[ETH UM, HYMEH OrpenesIHHbIN OrlbIT, ...»
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Co3maeM MHCTPYMEHT

explain.sbis.ru (https://pgcont.ru/2018/107220)

O aBTOMATMYECKUI pa3bop /10roB

O CBOAHbIV NATTepH-aHa M3

O HaArnAagHoCTb rnjaHoB

O HenybIMYHBIN cepBuIC



https://pgconf.ru/2018/107220
https://pgconf.ru/2018/107220

Co3maeM MHCTPYMEHT

explain.sbis.ru = explain.tensor.ru

O NybNNYHBIN CcepBuC

O HarnAgHoCTb NJ1aHOB

O CTPYKTYPHblE MOACKA3KMK

O MNOCTPOYHbBIA Npodannep 3anpoca







HarnagHoCTb

explain.tensor.ru — opvrnHan nnaHa

Seq Scan on pg class (cost=0.00..623.40 rows=7208

width=536) (actual time=0.009..1.304 rows=6609 loops=1)

Buffers: shared hit=263

Planning Time: 0.108 ms

Execution Time: 1.800 ms




HarnAagHoCTb

explain.tensor.ru — aTpmbyThl Y3108

# node, ms tree, ms rows ratio RRbF @& node Q sh.ht
3.393 1 448 5 169 WTOroBble pe3ynbTaThbl 263
of 3.393 ) 3.393 | 1 446 1.1t || 5 169 Seq Scan on pg_class (cost=0.00..641.42 rows=1571 width=536) Q| 263

(actual time=0.018..3.393 rows=1440 loops=1)
Filter: (relkind = 'r'::"char")
Rows Removed by Filter: 5169
Buffers: shared hit=263




HarnAagHoCTb

explain.tensor.ru — wabnoH u pie chart

#c 0.048 101 1

CTE Scan on cl cl_1 (cost=0.00..720.80 rows=7208 width=233) (actual time=0.000..0.053 rows=101 loops=1)

Buffers: shared hit=2

) I Append

1 CTE cl

2 @.e2e 0.020 I 1e1 71.47 Seq Scan pg_class
3 Limit

4 7 208.071 CTE Scan cl

5 ©.e06 | ©.859 1 -—- Limit

6 I ©.848 | 9.053 I 1e1 71.47 ¥ CTE Scan cl cl 1



HarnAagHoCTb

explain.tensor.ru — avarpamMMa BbINOJHEHNA
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O4eHb CTpaHHbIe M1aHbl




[ToTepAHHbIE MUKPOCEKYHADI

288 288.84

488 290.8)

LT

O4eHb CTpaHHbIe M1aHbl

O ... n gaxe [Munnm]ceryHabl!

= MNested Loop

= MNested Loop

Index Scan using "ifoxymedT-NMogpasgenedne” on "fJokyment” "1

= Index Scan using "plf3aaexu” on "NA3asexa”™ “"MN43_1"

Index Scan using "plnatexHeefokyMedTe” on "TMnatexuswefoxkymedTw” "MOI_1'
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O4eHb CTpaHHbIe M1aHbl

[ToTepAHHbIE MUKPOCEKYHADI

O SELECT 1::double precision - 0.999;

= 0.001

O SELECT 1::double precision - 0.9999;

= 9.9999999999989e-05 <> 1le-04




O4eHb CTpaHHbIe M1aHbl

[ToTepAHHbIE MUKPOCEKYHADI

O N0 UMKAaM y31a — YMHOMeHUe npobnem

Tps (+0.5ps) X 1000 =0.5ms .. 1.5ms

O MO nepapxmm y310B — C/IOHEHNe npobiem
0.7ps (Tps) + O.7ps (Tps) = 1.4ps (Tps)
1.4ps (Tps) + 1.4ps (Tps) = 2.8ps (3ps)




O4eHb CTpaHHbIe M1aHbl




node, ms tree, ms
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O4eHb CTpaHHbIe M1aHbl

BrioXeHHble noas3arnpochl — K KaKoMy y3/1y OTHeCTn?

rows ratio RRbF o node Q sh.ht
1 468 5 269 MTOrOBblE pe3yneLTaTh 4 593
1 468 Index Scan using pg_class_oid_index on pg class (actual time=3.851..6.448 rows=1468 loops=1) 4 330

Index Cond: (oid = ANY ($0))
Buffers: shared hit=4593

InitPlan 1 (returns $0)

1 468 5 269 -> Seq Scan on pg_class pg class_1 (actual time=0.013..3.267 rows=1468 loops=1) Q 263
Filter: (relkind = 'r'::"char™)
Rows Removed by Filter: 5269
Buffers: shared hit=263




@

O4eHb CTpaHHbIe M1aHbl

BrioXeHHble rnoasanpockl — a ec/iv MyNbTUpe3yibTaT?..

node, ms tree, ms rows ratio RRbF (@ node Q sh.ht
8.0850 1 5 MTOrOBble pe3ynbTaTh a4
@.830 || 8.850 1 Index Scan using pg class _relname nsp_index on pg class (actual time=0.049..0.050 rows=1 loops=1) Q| 3

8.885

8.e15

0.020

2.815

Index Cond: (relname = $1)
Filter: (oid = 2}
Buffers: shared hit=4

InitPlan 1 (returns %0,5%1)

1 -» Limit (actual time=0.019..0.020 rows=1 loops=1)
Buffers: shared hit=1

1 5 -> Seq Scan on pg_class pg_class 1 (actual time=0.015..0.015 rows=1 loops=1) Q 1
Filter: (relkind = 'r'::"char™)
Rows Removed by Filter: 5
Buffers: shared hit=1




O4eHb CTpaHHbIe M1aHbl

BrioXKeHHble rnoa3anpockl — ... UK ellle C/I0XHee?

-> Subquery Scan on "*SELECT* 2" (cost=0.58..2.21 rows=1 width=91) (actual time=0.045..15.747 rows=20 loops=1)
Buffers: shared hit=47 read=21

-> Limit (cost=0.58..2.20 rows=1 width=95) (actual time=0.045..15.739 rows=20 loops=1)
Buffers: shared hit=47 read=21

InitPlan 4 (returns $3,%4,%5)

-> CTE Scan on default cursor (cost=0.00..0.02 rows=1 width=28) (actual time=0.009..0.009 rows=1 loops=1)

InitPlan 5 (returns $6)

-> CTE Scan on first item first item 1 (cost=0.00..0.00 rows=1 width=0) (actual time=0.001..0.001 rows=0 loops=1)

-> Index Scan using "iTemaAgpecaT-Tema-AkmsBHocTb" on "TemaAgpecat" (cost=0.56..3.79 rows=2 width=95) (actual time=

0.043..15.732 rows=20 loops=1)

Index Cond: (("Tema" = 'f718d8f4-04bc-42e2-b2e0-4e9964638F36"'::uuid) AND (ROW((2147483647 - "BceroMcxogaunx"),

A "NaTaBpema", "MepcoHaAgpecaT") > ROW(S$3, $4, $5)))
Filter: ("Otknwuen" IS NULL)
Rows Removed by Filter: 44
Buffers: shared hit=47 read=21



O4eHb CTpaHHbIe M1aHbl




node, ms tree, ms rows

.00l

08.920

8.803

B8.0806

8.848

°]

(<]

.078

.078

L9208

.918

.915

.859

.853

2

2

191

1

181

O4eHb CTpaHHbIe M1aHbl

[osTOpHbIe CTE Scan — «KNoHbl» PecypcoB

ratio

71.47

7 288.87

71.47

@

node
MTOrCBEE pezynbTaThl

Append (cost=623.40..633.75 rows=2 width=233) (actual time=0.018..0.078 rows=2 loops=1)
Buffers: shared hit=3

CTE cl

-> Seq Scan on pg_class (cost=0.00..623.40 rows=7208 width=536) (actual time=0.010..0.020 rows=101 loops=1)
Buffers: shared hit=3

-> Limit (cost=0.00..0.10 rows=1 width=233) (actual time=0.017..0.018 rows=1 loops=1)
Buffers: shared hit=1

-> CTE Scan on cl (cost=0.00..720.80 rows=7208 width=233) (actual time=0.015..0.015 rows=1 loops=1)
Buffers: shared hit=1

-> Limit (cost=10.00..10.10 rows=1 width=233) (actual time=0.059..0.059 rows=1 loops=1)
Buffers: shared hit=2

-> CTE Scan on cl ¢l 1 (cost=0.00..720.80 rows=7208 width=233) (actual time=0.000..0.053 rows=101 loops=1)

/)28

Buffers: shared hit=2

sh.ht



O4eHb CTpaHHbIe M1aHbl

[osTOpHbIe CTE Scan — «KNoHbl» PecypcoB

WITH c1 AS (
TABLE pg_class

(TABLE cl LIMIT 1)
UNION ALL
(TABLE cl LIMIT 1 OFFSET 100);




O4eHb CTpaHHbIe M1aHbl

[loBTOpHbIEe CTE Scan — npocTaa cxema
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O4eHb CTpaHHbIe M1aHbl

[loBTOpHbIEe CTE Scan — coBceM He npocTaa cxemMa

J

Nested Loop
P




O4eHb CTpaHHbIe M1aHbl
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O4eHb CTpaHHbIe M1aHbl

HepountaHHble WCTE — «MUHYChI» MO pecypcam

node, ms tree, ms rows ratio @ node sh.ht sh.dr
@.0e65 1 MTOroBble pe3ynbTaThl 3 2
0.001 § @.865 1 Limit (actual time=0.065..0.065 rows=1 loops=1)

Buffers: shared hit=3 dirtied=2

CTE ins
0.093 || @.101 | 10 -> Insert on tbl (actual time=0.063..0.101 rows=10 loops=1) e fl 2
Buffers: shared hit=30 dirtied=2
0.008 a.easl 10 -> Result (actual time=0.003..0.008 rows=10 loops=1)
-0.037 || 0.064 1 -> CTE Scan on ins (actual time=0.064..0.064 rows=1 loops=1) -27

Buffers: shared hit=3 dirtied=2




O4eHb CTpaHHbIe M1aHbl

HepountaHHble WCTE — «MUHYChI» MO pecypcam

WITH 1ns AS (
INSERT INTO tbl(val)
SELECT generate_series(l, 10)
RETURNING *

)
TABLE ins LIMIT 1;




O4eHb CTpaHHbIe M1aHbl
HepgountaHHele WCTE — cam cebe «KopeHb»

o

Hash Join Hash Left Join Sort

—— ﬁ@l —_%ll:

check_lock_msg check lock msg 2 Nested Loop Update

[

"CoobuenveAgpecat”

sa_4




O4eHb CTpaHHbIe M1aHbl

HepounTtaHHble WCTE — npountaHo Bce

] E:ﬂ
Hash Left Join Insert
"YaTAKTMBHBIM" "“YaTAKTMBHLIA_2"

M
~~ Hash Semi Join
SHATAK TUBHbIN g T

S N ;- ﬂ:

Hm e
pMEEn

new_line

lEc:

£

update old




O4eHb CTpaHHbIe M1aHbl

HenoynTtaHHble WCTE — npoynTaHo, HO He Bce

70 - -

Result ins Limit

-

N/

ins




]

node, ms tree, ms rows ratio @

0.001

6.093

0.008

O4eHb CTpaHHbIe M1aHbl

HepountaHHble WCTE — ncnpaBnsaemM aHams

0.102 1
0.065 1
©.101 § 10
0.008 I 10
0.064 1

node sh.ht sh.dr

MTOroOBLIE pe3ynbLTaThl 30 2

Limit (actual time=0.065..0.065 rows=1 loops=1)
Buffers: shared hit=3 dirtied=2

CTE ins

-> Insert on tbl (actual time=0.063..0.101 rows=10 loops=1) | 30 2
Buffers: shared hit=30 dirtied=2

-> Result (actual time=0.003..0.008 rows=10 loops=1)

-> CTE Scan on ins (actual time=0.064..0.064 rows=1 loops=1)
Buffers: shared hit=3 dirtied=2

/)38




O4eHb CTpaHHbIe M1aHbl

Hepo4yntaHHble WCTE — HaM NOMOMKET «MCeBAOKOPEHb»!

fO -

Result

r—

L.

Insert
tbl

Pseudo Root 39




node,

62.

w

tree, ms

36.706

36.706

92.665

23.78

o

20.660

rows

55 244

55 @44

55 845

O4eHb CTpaHHbIe M1aHbl

Parallel / Gather — ...

ratio loops @

MTOrOBWiE Pe3ynbTaThl

Finalize GroupAggregate (actual time=36_644..36.706 rows=64 loops=1)
Group Key: ((trunc((date_part('epoch'::text, (error_20191007_ts -

Buffers:

-

Gather Merge (actual time=36.627..92.665 rows=119 loops=1)

shared hit=1539

Workers Planned: 1

Workers Launched: 1

Buffers:

->

shared hit=2095

Sort (actual time=29.919..29.925 rows=68 loops=2)
Sort Key- ((trunc((date_part('epoch'--text, (error_20191007 ts - ('2019-10-07'--date)--timestamp with time zone)) / '68@'--double precision)))--integer)
Sort Method- quicksort Memory- 28kB

Worker 0:

Buffers:

->

Sort Method- quicksort

shared hit=2095

Memory- 27kB

node

('2019-10-87"' ::date): :timestamp with time zone)) / '600'::double precision)))::integer)

Partial HashAggregate (actual time=29 848 29 862 rows=60 loops=2)

Group Key: ((trunc((date part('epoch'::text, (error_20191007 _ts - ('2019-10-87':-date)::timestamp with time zone)) / '600'::double precision)))::integer)

Buffers: shared hit=2088

>

Parallel Append (actual time=2_236..23_.789 rows=27522 loops=2)

Buffers:

>

shared hit=2088

Parallel Bitmap Heap Scan on error_20191007 (actual time=2.235..20.6608 rows=27522 loops=2)
Recheck Cond: (errmsg = 3854)

Filter: (dt = '2019-10-07' ::date)

Heap Blocks: exact=1186

Buffers:

->

shared hit=2088

Bitmap Index Scan on error_20191007_errmsg_ts_idx (actual time=4.832..4.832 rows=55045 loops=1)

Index Cond: (errmsg = 3854)

Buffers-

shared hit=359

Q

1729



O4eHb CTpaHHbIe M1aHbl

Parallel / Gather — ...

main process worker

-> Finalize *
Buffers: 1500

-> Gather *
Buffers: 2000

-> Partial * -> Partial *
Buffers: 1500 Buffers: 500

R W




Greetings, I am your Mentat Cyril.




CTpYyKTYPHbIE MOACKA3KM

| -> Limit
-> Sort

-> Index Only Scan using "iJlokymeHT-TunfJokymeHTallnuol"” on "JokymeHT" ”ﬂOKyMEHT_ln.
TPEKDMEH,qauMH:

- C03ﬂEﬁTE MHAEKC, BKJIW4aWwuWuiA nonA, WCNosib3yemble ANA COPTUPOBKH




CTpYyKTYPHbIE MOACKA3KM

BitmapAnd

-> Bitmap Heap Scan on X
-> BitmapAnd
-> Bitmap Index Scan on X_idx1

-> Bitmap Index Scan on X_idx2

———O COCTaBHOW MHAEKC No ABYM Habopam nonen
/) 44




CprHTyprle [MOLACKA3RM
BitmapOr
-> Bitmap Heap Scan on X
-> BitmapOr
-> Bitmap Index Scan on X_idx1

-> Bitmap Index Scan on X_idx2

—O UNION [ALL] mexkay noasanpocamu




CTpYyKTYPHbIE MOACKA3KM

CAMLLKOM MHOIO JILLHEro

-> Seq Scan | Index [Only] Scan [Backward]
&% 5 x rows < RRbF -- om¢unempoBaHo >80% npo4yumaHHO20

&& loops x RRbF > 100

—0 WHERE-mHpeKc ¢ ycnosmem opunbtpa




CTpYyKTYPHbIE MOACKA3KM

IHoeKcHan «HeaodunbTpaLms»

-> Index [Only] Scan [Backward]

&& 2 x rows <= RRbF -- omgpunempoBaHo >60% npo4yumaHHO20

—0 WHERE-mHpeKc ¢ ycnosmem opunbtpa




CTpYyKTYPHbIE MOACKA3KM

NHOeKCcHaA «HegoCOpTUPOBKA»

-> Limit
-> Sort

-> Index [Only] Scan [Backward]

———O paclMpUTb MHOEKC NOMAMM COPTUPOBKN
/o 48




CTpYyKTYPHbIE MOACKA3KM

«PegKkaa ntryax»

-> Seq Scan | Index [Only] Scan [Backward]
&& loops x (rows + RRbF) < (shared hit + shared read) x 8
-- npoyumaHo 6onvwe 1KB Ha kaxdyw 3anuce

&& shared hit + shared read > 64

—0 VACUUM Ha pasperkeHHon Tabnnue




CTpYyKTYPHbIE MOACKA3KM

CTE x CTE

-> CTE Scan
&& loops > 10
&& loops x (rows + RRbF) > 10000

-- cnuwkom 6onwbuwioe AexkapmoBo npou3BedeHue CTE

——O Marepuanmsauma B hstore/json-cioBapb
/o 50




CTpYyKTYPHbIE MOACKA3KM

«4YTO-TO NMOLU/IO He TaK...»

_>*
&& (shared hit / 8K) + (shared read / 1K) < time / 1000
RAM hit = 64MB/s, HDD read = 8MB/s

& time > 100ms -- yumanu mano, HO CAUWKOM 00/20

———0O BNOKNPOBKa UK «3aTtblk» Ha CPU/RAM/HDD
/o 51
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Query Profiler

Query Text: explain (analyze, buffers, costs off)
SELECT * FROM pg class WHERE (oid, relname) = (

SELECT oid, relname FROM pg class WHERE relkind = 'r' LIMIT 1
)s

Index Scan using pg class_relname_nsp _index on pg class (actual time=0.049..0.050 rows=1 loops=1)
Index Cond: (relname = $1)
Filter: (oid = $0)
Buffers: shared hit=4
InitPlan 1 (returns $0,%1)
-> Limit (actual time=0.019..0.020 rows=1 loops=1)
Buffers: shared hit=1
-> Seq Scan on pg class pg class_1 (actual time=0.015..0.015 rows=1 loops=1)
Filter: (relkind = 'r'::"char")
Rows Removed by Filter: 5
Buffers: shared hit=1



Query Profiler

EXPLAIN (ANALYZE, BUFFERS, COSTS off) EEH
SELECT
* #1 4,755ms (43.6%), rows=6737, loops=1
FROM | Buffers ysna (263): shared hit=263
4.755ms P_g:_c_]:‘:"_s_s_ . Seqg Scan on pg_class (cost=0.00..599.85 rows=6737 width=540) (actual time=0.013..4.755 rows=6737 loops=1)
WHERE Buffers: shared hit=263
(oid, relr
SELECT
oid
, relname
FROM
3.063ms pg_class
WHERE
relkind = 'r'
)




-
L

@)

r
an

=

ol

)

-
@)




Query Profiler

Pasbupaem 3anpoc

O Node)S

O https://github.com/MGorkov/node-pgparser

O < https://github.com/zhm/pg-query-parser

O < https://github.com/Ifittl/libpg query



https://github.com/MGorkov/node-pgparser
https://github.com/MGorkov/node-pgparser
https://github.com/MGorkov/node-pgparser
https://github.com/MGorkov/node-pgparser
https://github.com/zhm/pg-query-parser
https://github.com/zhm/pg-query-parser
https://github.com/zhm/pg-query-parser
https://github.com/zhm/pg-query-parser
https://github.com/zhm/pg-query-parser
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Query Profiler

PasbupaeM 3anpoc — gepeso

console.log(pgparser('select 1'))

[ { RawStmt:
{ stmt:
{ SelectStmt:
{ targetList:
[ { ResTarget:

{ val:
{ A_Const:
{ val:
{ Integer:
{ ival: 1 }

}, location: 7 } },
location: 7 } } 1,

op: @} }} 1} 1]




Query Profiler

CobupaemM Bce 0bpaTHO — packpacKa

EXPLAIN (ANALYZE, BUFFERS, COSTS off)
SELECT
*
FROM
pg_class
(oid, relname) IN (
SELECT
oid
, relname
FROM

relkind = 'r'

)5




Query Profiler




Query Profiler

Cobupaem Bce obpaTHo — copy & paste

O MPOCTO CKOMMpPOBATb TEKCT:

SELECT 'const', $1::text;




Query Profiler

Cobupaem Bce obpaTHo — copy & paste

O noAacCTaBUTb 3HAYEHMA NApPaMETPOB:

SELECT 'const', 'param'::text;




Query Profiler

Cobupaem Bce obpaTHo — copy & paste

O cobpatb PREPARED Ha BbINO/HEHNE:

DEALLOCATE ALL; PREPARE q(text) AS
SELECT 'const', $1::text;

EXECUTE q('param'::text);




Query Profiler

$




Query Profiler

CoBMeLLL@eM € nnaHom

WITH cl AS ( Append
TABLE pg class CTE cl
)
( -> Seq Scan on pg_class
TABLE cl LIMIT 1 -> Limit
)
UNION ALL -> CTE Scan on cl
( ->  Limit
TABLE cl1 LIMIT 1 OFFSET 100
ys -> CTE Scan on cl cl 1

/)64




Query Profiler

CoBMeLlaeM c nnaHoMm — CTE-cermMeHThl

WITH cl AS (
TABLE pg_class
)

Append

(
TABLE cl LIMIT 1

)
UNION ALL

)s

CTE cl
-> Seq Scan on pg_class

->  Limit
-> CTE Scan on cl
->  Limit

100
-> CTE Scan on cl cl 1




Query Profiler

CoBMeLlaeM c nnaHom — CTE-cermeHTbl *

Aggregate

LFTE pz

-> CTE Scan on fq

->  WindowAgg

->  Sort

-

Bitmap Heap Scan




Query Profiler

CoBMeLaeM c nnaHoMm — UNION-cermeHTbl

WITH cl AS ( Append

TABLE pg class

CTE cl
)

(

-> Seq Scan on pg_class
TABLE cl LIMIT }hkkh\_-> Limit
b

-> CTE Scan on cl

X -> Limit

); -> CTE Scan on cl cl 1




.925ms

.002ms

Query Profiler

CoBMeLaeM c nnaHoMm — UNION-cermeHTbl

WITH cl AS (

TABLE pg_class

)

TABLE ¢
- #0 0.002ms (2.5%), rows=2, loops=1

_202ms UNION ALL ' Append (cost=586.05..596.40 rows=2 width=233) (actual time=0.019..0.081 rows=2 loops=1)

.952ms

)5

Buffers: shared hit=3

TABLE ¢




Query Profiler

CoBMeLaeMm c nnaHoMm — UNION-cermeHTbl *

CTE f
-= Recursive Union
-= HashAggregate
Append
Unigue
Index 5Scan using "iCknag-Pasgen” on "Cknag” w_1
SubPlan 1

-= Index Scan using "pCknag” on "Cknag" w_p

SubPlan 2

-= Bitmap Heap Scan on "Cxnaag” w_p_1

-= Bitmap Index Scan on "iCknag-HawaOpradwzayma"
Bitmap Heap Scan on "Cknag" w_2
Bitmap Index 5can on "iCknag-Pasgen”
-= Hash Join
WorkTable Scan on f

Hash

Seq Scan on "Cknag” w_3




Query Profiler

COBMELLI,aEM C MNJ1IaHOM — YyTeHne-3arnmcb gaHHbIX

WITH cl AS ( Append
TABLE|pg class | CTE cl
)
( “+-> Seq Scan on pg_class
TABLE F_]; ____IT 1 ~  Limit
: |
UNION ALL ~-> CTE Scan on cl
->  Limit

=-> CTE Scan on cl cl_1




Query Profiler

CoBMeLLaEeM C MJIaHOM — YTeHMe-3anmcb JaHHbIX *

WITH cl AS (
TABLE pg class
)
TABLE cl
UNION ALL

TABLE cl; -- annacoB HeT

Append
CTE cl
-> Seq Scan on pg class
-> CTE Scan on cl

-> CTE Scan on cl cl_1 -- «HOMepHble» anuacsl




Query Profiler

CoBMeLLaEeM C MJIaHOM — YTeHMe-3anmcb JaHHbIX *

TABLE megatable; -- cekuuoHupoBaHue

[Merge] Append
-> Seq Scan on megatable 001
-> Seq Scan on megatable_ 002

-> Seqg Scan on archive




Query Profiler

CoBMeLLaEeM C MJIaHOM — YTeHMe-3anmcb JaHHbIX *

O Values Scan = ... FROM (VALUES ..)

O Result = HeT FROM, wnum One-Time Filter

O Function Scan = ... FROM SRF()

O Subquery Scan / InitPlan / SubPlan = ???




Query Profiler

CoBMeLLaEeM C MJIaHOM — YTeHMe-3anmcb JaHHbIX *
SELECT -- VALUES

FROM
(VALUES (1), (2)) x

» (VALUES(3),(4),(5)) vy;

Nested Loop (... rows=6 loops=1)
-> Values Scan on "*VALUES* 1" (... rows=3 loops=1)
-> Materialize (... rows=2 loops=3)
-> Values Scan on "*VALUES*" (... rows=2 loops=1)




Query Profiler

CoBMelLL2eM C nnaHoM — 0bpaboTKa AaHHbIX

WITH cl AS (
TABLE pg_class
)

Append
CTE cl

-> Seq Scan on pg_class

=-> Limit

-> CTE Scan on cl

(
TABLE Ellk!@iII*
)
UNION ALL
(
TABLE c1|LIMIT|a—e 100
);

-—+-> Limit

-> CTE Scan on cl cl 1




Query Profiler

CoBMelLL2eM C nnaHoM — 0bpaboTKa AaHHbIX

O Limit = LIMIT, Sort = ORDER BY

O *Aggregate = GROUP BY

O WindowAgg = WINDOW

O HashAggregate / Unique = DISTINCT




Query Profiler

CoBMelliaem c niaHom — JOIN

O JoinExpr :{larg, rarg }

O [Ba NoToMKa *Loop / *Join

O = coBnana napa O:larg/1:rarg || O:rarg/1:larg

(O = MOBTOPWTb, NMOKa eCTb COBMaaeHnA Nnap




CoBMelliaem c niaHom — JOIN

Query Profiler

JoinExpr

A

RangeVar A

JoinExpr

A

RangeVar B

RangeVar C

-> *Loop

-> *Join

-> *Scan on C

-> *Scan on B

-> *Scan on A




Query Profiler

CoBMelliaem c niaHom — JOIN

/)79




Query Profiler

CoBMelliaem c niaHom — JOIN




Query Profiler

CoBMelliaem c niaHom — JOIN




Query Profiler

CoBMelliaem c niaHom — JOIN

EXPLAIN (ANALYZE, BUFFERS, COSTS off) @

SELECT
*

FROM | #0 3.890ms (32.6%), rows=3890, loops=1

- 776ms p_grj Hash Join (cost=505.03..1140.40 rows=3532 width=736) (actual time=3.095..11.937 rows=3890 loops=1)

3.896ems | JOIN N Hash Cond: (cl.oid = idx.indexrelid)

4.998ms | pg 4 Buffers: shared hit=405

Hash Join (cdét=595.03..1146.40 rows=3532 width=736) (actual time=3.095..11.937 rows=3890 1°°ps=lﬁépeﬁTw K aHanuay
Hash Cond: (cl.oid = idx.indexrelid) 11.937
Buffers: shared hit=4@5
-> Seq Scan on pg_class cl (cost=0.00..616.70 rows=7094 width=540) (actual time=0.016..4.998 rows=6481 loops=

1)

Buffers: shared hit=262

-> Hash (cost=319.60..319.6@0 rows=3532 width=200) (actual time=3.048..3.049 rows=389@ loops=1)
Buckets: 4@96 Batches: 1 Memory Usage: 1058kB
Buffers: shared hit=143




Query Profiler

CoBMellaeM ¢ nnaHomM — JOIN *
A JOIN B JOIN C

-> Hash Join
-> Hash
-> Seq Scan on B
-> Merge Join
-> Index Scan on C

-> Index Scan on A

(A JOIN B) JOIN C A, B

o
A JOIN (B JOIN C — J —
L \_(N_/7.




Query Profiler

CoBMellaeM ¢ nnaHomM — JOIN *

FROM
.010ms "Toukalpogax" ps
.813ms
.007ms

USING("@1uuyo™)
WHERE

.008ms UNION
SELIEGH)
ps. " "@M1uo"
sp."MapTHep" AND
NOT ps."KaTeropus"[13]
, pz."3akpenneHne"
, pz."hata"
, if(ps."@Mnuo" = 79, -1, parent_branch."Level" + 1)
FROM
-elems  "Touxaflpogax' ps
LEFT JOIN
S22l =G pYI Y paTlpennpyA IHARESD
USING("@uuo™)
.004ms LEFT JOIN
.258ms

-

= ps."@muo"
.083ms
.002ms

= parent_branch."3akpennenue"
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Cnacmbo 3a BHUMaHWe!

bopoBnKoB Rupusin

kilor@tensor.ru / https://n.sbis.ru/explain
sbis.ru / tensor.ru
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