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1. I'lpo nnaHbl BbINOJTHEHUA



3anpocoB MHOIo — rpynnmpyem mnx

bench=# SELECT

query,

calls,

total _exec_time,

rows,

100.0 * shared_blks _hit / nullif(shared _blks_hit + shared_blks read, @) AS hit_percent
FROM pg_stat _statements
ORDER BY total exec_time DESC LIMIT 5;

—[ RECORD 1 ]

query UPDATE pgbench_branches SET bbalance = bbalance + $1 WHERE bid = $2
calls 3000

total _exec_time 25565.855387

rows 3000

hit_percent 100.0000000000000000




[ loxoxkne 3anpockl, HO pa3Hble
NaHbl BbIMONMHEHUSA

# create table ids as select 1 as i1id from generate_series(1, 9999);

# insert into ids values (2):

# create index ids il on ids(id);

Index Only Scan using ids_il on ids Seq Scan on ids (cost=0.00..170.00
(cost=0.29..2.30 rows=1 width=4) (actual rows=9"999 width=4) (actual
time=0.035..0.036 rows=1 loops=1) time=0.012..0.835 rows=9°999 loops=1)
Index Cond: (id = 2) Filter: (id = 1)
Heap Fetches: 1 Rows Removed by Filter: 1
Planning Time: 0.158 ms Planning Time: 0.063 ms

Execution Time: 0.100 ms Execution Time: 1.195 ms



3ayem 3HaTb nnaH [1naH Hy)XeH ans onTUMU3aumn

BbINTONMHEeHUSA MPON3BOAUTENbHOCTM

YOo0OHO He cMelmnBaTb CTaTUCTUKY
pPa3HbIX N1aHOB BbIMNONHEHUS

YO0OHO BNOETb KOHKPETHbIE

3dl1pOCbl N KOHKPETHbIE J1aHbl
BbINMOJIHEHUA

Bce gomkHO npoaomnmkKaTth
paboTtaTb ObICTPO!



2. Kakme ecTb paclumpeHuns



Pg stat plans

github.com/2ndQuadrant/pg stat plans
Author: Peter Geoghegan

Based on an idea by Peter Geoghegan and Simon Riggs

Introduction

pg_stat plans is a variant of the standard Postgres contrib module pg_stat statements. It
differentiates between and assigns execution costs to plans, rather than queries. This makes

it particularly suitable for monitoring query planner regressions. However, it is also suitable

as a general-purpose tool for understanding execution costs at both the plan and query granularity


https://github.com/2ndQuadrant/pg_stat_plans

Pg store plans

github.com/ossc-db/pg store plans
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pgsp_explain.c

pgsp_explain.h

pPgsp_json.c

pgsp_json.h

pgsp_json_int.h

pgsp_json_text.c

pgsp_json_text.h

About

Store execution plans like

pg_stat_statements does for queries.

& ossc-db.github.io/pg_store_plans/

View license
Activity

Custom properties
48 stars

23 watching

€ © X M ¢ B

23 forks

Report repository

Releases 4

© pg_store_plans 1.8 is availabl...

on Feb 5

+ 3 releases

Packages

No packages published

Contributors 6

o ks
<Lt


https://github.com/ossc-db/pg_store_plans

Pg stat monitor

github.com/percona/pg stat monitor

» Time Interval Grouping

- Multi-Dimensional Grouping

» Capture Actual Parameters in the Queries
* Query Plan

- Tables Access Statistics for a Statement

* Histogram

716 plan_info.plan_len = (rv < PLAN_TEXT_LEN) ? rv : PLAN_TEXT_LEN - 1;
717 plan_info.planid = pgsm_hash_string(plan_info.plan_text, plan_info.plan_len);
718 plan_ptr = &plan_info;


https://github.com/percona/pg_stat_monitor

3. Pg stat query plans





https://github.com/postgredients/pg_stat_query_plans

Pg stat query plans

CoxpaHsieT nnaH [eHepupyeT LWabnoOHHbIN CoxpaHsAaeT 3anpoc

BbINOJIHEHUSA NnnaH BbINOMTHEHUA, C KOHKPETHbIMN 3HAYEHNAMMU
BbldMcndaet plan_id no Hemy npeanKkaToB

CoxpaHsAEeT CTaTUCTUKY XPaHWUT TEKCTbI B MNaMATH Pabotaet ana PG11-PG16

BbINOJTHEHUSA B cXkaTtoMm (pgz) Buae

C TOYHOCTbIO 00 plan_id



BbluncneHue plan id

CoxpaHsieM nraH BbINONMHEHUS 3anpoca B BUAE TEKCTA
[lapcum BbIBOA core yylex
3ameHaem Bce BxoxaeHua ?CONST Ha cumBonbl $<num>

OT nony4yuBLUEroca nnaHa BbINOMIHEHUA cynTaem hash

UPDATE pgbench_tellers SET tbalance = tbalance + $1 WHERE tid = $2

Update on public.pgbench_tellers
—> Bitmap Heap Scan on public.pgbench_tellers
Output: (tbalance + $1::integer), ctid
Recheck Cond: (pgbench_tellers.tid = $2)
—> Bitmap Index Scan on pgbench_tellers_pkey
Index Cond: (pgbench_tellers.tid = $3) +



bonble 4000 knacTepos

Query df7f85f9e7f43648

SELECT schema_name FROM information_schema.schemata

lMoka3aTb NONHOCTbIO L Explain analize @

Mpad nnaHa TekcT nnaHa JSON
Hash Join Oms 0%
Inner join
ID 3anpoca XocTt User ba3a gaHHbIX Query p kn Calls Total time ~
ca0d11c1c458abba rc1b-ujdxubgfal9fpsx3  user1 db1 UPDATE pgbench_branches SET bbalance = bb... | 360,000 7,683,267.26 Seq Scan <ims 0% Hash oms 0%
ID nnana BbinonHennsa  Plan rows/width Total cost  Startup cost Normalized plan Most expensive
Stats I/O & Buffers Misc Info
€944987da4d943a4 0 cTpok/0B 0 0 Update on public.pgbench_branches -> Index Sca... | 179,928 3,854,069.763 .
Stats I/O & Buffers Misc Info
Startup Cost 1.06
f8fd4b8b9de3db2c 0 cTpok/0 B 0 0 Update on public.pgbenci@branches -> Index Sc... | g 180,072  3,829,197.496
Total Cost 1.13 Total Cost 1.06
* Actual Cost 1.13 * Actual Duration (ms) NaN
* Actual Duration (ms) 0 Plan Rows 2
Plan Rows 13 Plan Width 68
Schema pg_catalog
Plan Width 4
Seq Scan <1ms 0%
Expensive
Stats I/O & Buffers Misc Info
Total Cost 1.06
* Actual Cost 1.06
* Actual Duration (ms) 0
Plan Rows 2
Schema pg_catalog
Plan Width 68
Filter (pg_has_role(n.nspowner, 'U

SAGE"::text) OR has_schem
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C' & GitHub, Inc. [US] | https://github.com/owncloud/documentation/pull/3340/files

Changes from all commits v Jump to..~ +316 -255 mEmEm

past, invalid
—updates were a significant source of errors when updating ownCloud.

FAQ

Why Did ownCloud Add Code Signing?

AAAAAAAAAAAAAAAAAAAAANAANAAAARANARAAAANN

-By supporting Code Signing we add another layer of security by
ensuring that

—-nobody other than authorized persons can push updates for
applications, and

—ensuring proper upgrades.

Do We Lock Down ownCloud?

P Y YV V V V.V V.V V VNV Y.Y. Y.V V.V VN

-The ownCloud project is open source and always will be. We do not
want to make

—it more difficult for our users to run ownCloud. Any code signing
errors on

—upgrades will not prevent ownCloud from running, but will display a
warning on

—the Admin page. For applications that are not tagged "Official" the
code signing

—-process is optional.

Not Open Source Anymore?

AAAAAAANAAAAANAAAAAAAAANAANAANAANN

_Tha m.unlCland nraiact iec anan cniirca and aluawve waill ha Tha rada

Matthew
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when updating ownCloud.
FAQ

Why Did ownCloud Add Code Signing?

AAAAAAAAAAAAAAAAAAAAANAANAAAAANAAAAANN

+By supporting Code Signing we add another layer of security which
ensures that

+nobody, other than authorized individuals, can push updates for
applications.

+This ensures proper upgrades.

Do We Lock Down ownCloud?

P Y YV V VV V.V V.V VW VY%V .Y V.V VN

+The ownCloud project is open source and always will be.

+We do not want to make it more difficult for our users to run
ownCloud.

+Any code signing errors on upgrades will not prevent ownCloud from

running, but will display a warning on the Admin page.
+For applications that are not tagged "Official" the code signing
process is optional.

Not Open Source Anymore?

AAAAAAAAAAAAAAAAAAAANAANAANAANN

12 Tha AaunlCland nraiact iec anan cniirca and aluawve i1l ha

ClickHouse

PostgreSQL

Excel


https://gadget.wikisort.org/camera/ru/%D0%A4%D0%BE%D1%82%D0%BE%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82/%D0%97%D0%BE%D1%80%D0%BA%D0%B8%D0%B9_(%D1%84%D0%BE%D1%82%D0%BE%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82)

4. CpaBHMBaAeEM
c pg stat statements



#1. [NapcuHr He BNuseT Ha performance

Pg stat statements
K BPEMEHM BbINOSIHEHUS

B Tectax pgbench

Pg stat query plans
K BDEMEHW BbINOSTHEHWS

B TecTax pgbench

He3amMeTeH Ha MHOImnX
Harpy3kax

Ho Buaenun oxxnoaHus
pg_stat query plans
B pg_stat_activity



#2. [1naHbl BbINONMHEHUA MEeHSAKTCSA

count(distinct queryid, planid) / count(distinct queryid) = 1,05

UPDATE pgbench_tellers SET tbalance = tbalance + $1 WHERE tid = $2

Update on public.pgbench_tellers
—> Index Scan using pgbench_tellers_pkey on public.pgbench_tellers
Output: (tbalance + $1::integer), ctid
Index Cond: (pgbench_tellers.tid = $2)

Update on public.pgbench_tellers
—> Bitmap Heap Scan on public.pgbench_tellers
Output: (tbalance + $1::integer), ctid
Recheck Cond: (pgbench_tellers.tid = $2)
—> Bitmap Index Scan on pgbench_tellers_pkey
Index Cond: (pgbench_tellers.tid = $3)



#3. [INMHHBIN TEKCT 3anpoca —

NCKJTHOHYEHUNE
» 3anpockl C TEKCTOM AJIMHOW - Ectb B, rae dpann
oonee 1 Mb — 0,008% C TEKCTaMW pa3pacTaeTcs
» 3anpocbl C TEKCTOM OJIMHOW * TeKCTbl 3anNpoOCOB OYEHb
oconee 100 Mb — ecTb. XOPOLLUO nakyrTca (5X—7X)

OObIYHO 3TO 3a5iMBKa JaHHbIX



#4. CoxpaHeHne TeKkCcTa 3anpoca
Ha OUCKe BNUSIET Ha performance

300 Mb pocTtaTo4HoO TeKkcT coxpaHseTcs

Ona XpaHeHUs TEKCTOB Npwv NOABNEHNN HOBOIO
3arnpocoB 1 NiaHoB 3anpoca

B coBpeMEeHHbIX cucTemax Pepkoe cobbiTne 1 noYTu

300 MBb — He npobrnema He BNUAET Ha performance



#5. HebnokmpyoLLnim Bbi30B XyKa — HY>XeH! )

464 if (lock iteration_count == 0)

465 LWLockAcquire(pggp—>lock, LW_EXCLUSIVE);

466 else

467 for (int i = 0; 1 < lock iteration_count; i++)

468 {

469 if (LWLockConditionalAcquire(pgqp—>lock, LW_EXCLUSIVE))
470 break;

471 if (i > lock iteration_count / 2)

472 pg_usleep(i * lock _backoff_timeout);

473 if (i == lock_iteration_count - 1)

474 {

475 elog(DEBUG1, "could not enter query information to pggp_ya");
476 return;

477 }

478 s



#6. Pg stat statements MoXXHO 3amMeHUTL

CRnnLLKOM YCNOXHSAET Kofa MHO>XeCTBO CKpUNTOB

[1Be hash-TabnuLbl N YTUITUT YMEIOT UCIOJ1b30BATb

pg stat statements
CnoxHaga npoueaypa yoaneHus — —

3arnpocoB W MaHOoB

Hy>XXHbl CHETUYMKM ONda NnogcyeTa CCbINoK
Ha 3anpochbl

CnoxHag npoueaypa yoaneHus
TEKCTOB 3arpocoB U MraHoB



#/. TOYHbIN TEKCT 3anpoca HyXeH

Query df7f85f9e7f43648

SELECT schema_name FROM information_schema.schemata

Moka3zaTb NONHOCTbIO L

Npad nnaHa TekcT nnaHa

Seq Scan

Most expensive

Stats I/O & Buffers

Total Cost

* Actual Cost

* Actual Duration (ms)
Plan Rows

Schema

Plan Width

Explain analize @

JSON

Hash Join

Inner join

<1ms 0%

Misc Info

1.13

1.13

0

13
pg_catalog
4

Oms 0%

Hash

Stats I/O & Buffers

Startup Cost

Total Cost

* Actual Duration (ms)
Plan Rows

Plan Width

Seq Scan

Stats I/O & Buffers

Total Cost
* Actual Cost

* Actual Duration (ms)

Oms 0%

Misc Info

1.06
1.06
NaN
2

68

<1ims 0%

Misc Info

1.06
1.06
0

[ loka3biBaem
NepBbIN TEKCT



#8. Plan id MOXHO BbluMCNATL 6€3 NapcuHra V)

queryDesc — plannedstmt

> TOZ(J)om Toa(])om < Bottom Join
( e 6 000 000
A A

Bottom
> Join
( .
A
Filter
1 Filter
1
I Scan T Scan
Scan (lineitem) Scan (lineitem)
6 000 000 6 000 000
Scan (orders) Scan (orders)
(customer) 1200000 (customer) 1500 000
150 000 150 000

26



Hy>XHO BbIYUCIIATL Pa3Hble cnocobbl INyywe

plan id rpynNNMpPOBKA HE 3aMEHSATD,
Mo aHanorum He HYXHbl, a JOMNONHATL
C query Id 0519 9TOro €CTb pg_stat statements

Excel n ClickHouse
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