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PostgreSQL monitoring

* Nezbytna sluzba pro DBA k zajiSténi provozu
— misto na svazcich
- replikace

e Zabbix, HP Openview, Munin, Grafana...

* Nastroj zpétné vazby pro vyvojare
- neefektivni dotazy

- velikost tabulek a indexu
— pocCty transakci
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Zdroje informaci

e Operacni system

Interni statistiky PostgreSQL a LOG soubor instance

* RozSireni v contributed baliCcich
- pg_stat_statements (,must have®)
e Ostatni rozsireni/extenze
- pg_stat_kcache
- powa
e Externi nastroje

— check_postgres
— pgBadger
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https://bucardo.org/wiki/Check_postgres
https://github.com/dalibo/pgbadger

Data z operacniho systemu

e Procesor

- dedikovany DB server ?
- user, system, 10 wait, Steal Time (AWS Tx instancces)

 Pamet

- used, buffered, cached, swap
* IO

- reads, writes, Bytes, 10 time
e SIit
* sadc (sar), vmstat, dstat ...
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Kam s nim?

e PostgreSQL & Grafana
- Extenze Timescale
* Prometheus & Grafana (Casta implementace)

- Postgres Exportes
— Node Exporter
- SQL exporter

e InfluxDB & Grafana

- Telegraf jako agent pro sbeér dat

- InfluxDB Continuous Queries
* Historizace dat
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https://www.timescale.com/
https://www.influxdata.com/open-source/#influxdb
http://grafana.org/
https://www.influxdata.com/open-source/#telegraf
https://docs.influxdata.com/influxdb/v1.2/query_language/continuous_queries/

Architektura

CC BY-NC-ND 2.0
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https://www.flickr.com/photos/dgmckelvey/

PostgreSQL v OS

« RDBMS SW instalace — Postgres instance — databaze

spravované instancemi.

/usr/lib/postgresql/10/{lib,bin}

//;;sr/lib/postgresql/l@/bi;;\\\

postgres -D
/var/lib/postgresql/10/main

Config:
Processes
, RAM...
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//;;;r/lib/postgresql/l@/bi;;\\\

postgres -D
/var/lib/postgresql/10/main

Config:

Processes,
RAM... postgre
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Config:
Processes
, RAM... postgre
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https://www.flickr.com/photos/dgmckelvey/

Procesy instance

root@debian:~# pstree -laps 406
systemd, 1
Lpostgres,406 -D /var/lib/postgresql/9.6/main ..

postgres, 422
postgres, 423
postgres, 424
postgres, 425
postgres, 426

postmaster

Bgworker
processes (parallel
query, logical
decoding,
extensions...

root@debian::~# ps -fp 406 422 423 424 425 426

UID PID PPID C STIME TTY STAT TIME CMD

postgres 406 1 0 14:49 7 S 0:00 /usr/lib/postgresql/9.6/bin/postgres -D
/var/lib/postgresql/9.6/main -c config file=/etc/postgresql/9.6/main/postgresql.conf

postgres 422 — 406 0 14:49 7 Ss 0:00 postgres: 9.6/main: checkpointer process

Ss :00 postgres: 9.6/main: writer process

Ss :00 postgres: 9.6/main: wal writer process

postgres: 9.6/main: autovacuum launcher process
5 : 9.6/main: stats collector process

postgres 423
postgres 424
postgres 425
postgres

checkpointer, ckpt

statistics
collector

background writer,
bgwr
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Klienti a komponenty serveru

Backend process

Client ‘

work_mem

Postmaster
Starts instance,
allocates shared
memory, listen for shared_buffers
connections and (includes wal_buffer)
fork new processes

Backend process for them

\
v
work_mem Background writer -

autovacuum

heckpointer
01.06.2022 uvod do monitorovani PostgreSQL checkpointe
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Zdroje informaci — DB instance

 Understand internal views and processes
* PostgreSQL workings in one picture by AlexeylLesovsky,©
DataEgret.com | All rights reserved

« Dokumentace PostgreSQL 13 Performance Observability
o N é St rOj e O S P stat user functions EXFLAIN pa_stat all tables pg_stat_sin pg_]:u::umm _

el Stak_Statemens

pg_stak sl

* PostgreSQL log rasolrare

P stat_activity

Client Bacloands

Query Planning

P_prepared xacts
PE_stat_progress crestes jrdes
pE stat progress clusber

oz stat sl incexes

pg stak database

pg statio sl indexes

pE statio_sll tables
pa_statio all sequences
piLis wal_raplay_paused
pE_cument_wal_lsn
pE_wal_lsn_diff

Pg L= Logdir

pg_current_logfile
g stat_subscription
pi replication slots

pa_stat_replication
pa_stat wal_receiwar

g stat_databasze conllicts

PE_Ea

01.06.2022 data egret

Yur rarsts PoslpreS0L DEA team


https://dataegret.com/2020/11/interactive-new-look-for-postgresql-observability/
https://www.blogger.com/profile/03220020397971771599
https://www.blogger.com/profile/03220020397971771599
https://www.blogger.com/profile/03220020397971771599
https://www.postgresql.org/docs/current/static/monitoring-stats.html
https://blog.2ndquadrant.com/in-the-defense-of-sar/

Interni statistiky

* Monitoring Database Activity - dokumentace

- Dynamické (okamzita hodnota, progres operace)
- Kumulativni

* Globalni informace na urovni instance
- pg_stat_activity
- pg_stat_database
— pg_stat _progress_vacuum

* Lokalni informace v ramci pripojené databaze
— pg_stat_user tables

01.06.2022 uvod do monitorovani PostgreSQL
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https://www.postgresql.org/docs/current/static/monitoring.html
https://www.postgresql.org/docs/current/static/monitoring-stats.html#MONITORING-STATS-DYNAMIC-VIEWS-TABLE
https://www.postgresql.org/docs/current/static/monitoring-stats.html#MONITORING-STATS-VIEWS-TABLE

Konfigurace pro monitoring

* CPU - rychlost dotazu na aktualni cas

* pg_test timing

postgres$ /usr/pgsql-9.4/bin/pg test timing
Testing timing overhead for 3 seconds.

Per loop time including overhead: 41.79 nsec
Histogram of timing durations:
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Konfigurace pro monitoring

# - Kernel Resource Usage -
shared preload libraries = 'pg stat statements’

# - When to Log -

log min duration statement = 500 # [ms] upravit tak, aby log nebyl zahlcen
log min duration sample = 5 # [ms] - min. Trvani dotazu pro sampling # PG14
log statement sample rate = 0.05 # 0 — 1.0, default 1.0 - vSe # PGl4

# - What to Log -

log checkpoints = on
log connections = on
log disconnections =
log line prefix = 'St
log lock waits = on
log statement = 'ddl'
log temp files = 0 # 2048.. based on details needed, logging impact

on
%P %C %L %I %d %u %Q %X %V %a %i [%e]:'

# - Query/Index Statistics Collector -

track activities = on # information on the currently executing command
track counts = on # statistics on database activity — potrebuje autovacuum
track io timing = on # timing of database I/0 calls

track functions = all

track activity query size = 8192 # default 1024

# AUTOVACUUM PARAMETERS

log . autovacuum min duration = 0.# for . log parsers, like pg badger


https://www.postgresql.org/docs/14/runtime-config-logging.html#GUC-LOG-STATEMENT-SAMPLE-RATE
https://www.postgresql.org/docs/14/runtime-config-logging.html#GUC-LOG-LINE-PREFIX

Nastaveni pro perf. test analyzu

* POWA - PostgreSQL Workload Analyzer

— Lze pouzit i profilery
* plpgsql_check
 plProfiler

* Pro bézny provoz by byl log rychle nartstal
- Intenzivni zapis do logu ma dopad na performance
* pg_badger ,perftest” nastaveni

# - What to Log -

log duration = on

log min duration statement = 0

log statement = 'all' # pozor, po testu vypnout
log temp files = 0 # podle Cetnosti lze ponechat

01.06.2022 uvod do monitorovani PostgreSQL
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https://powa.readthedocs.io/en/latest/
https://github.com/okbob/plpgsql_check
https://www.openscg.com/bigsql/docs/plprofiler/

pgbadger

* parsing logl, generuje HTML report
— podporuje inkrementalni zpracovani
- parallelizace
- &teni logll pres ssh
- zpracuje komprimované gzip logy (logrotate)

— reporty za Casove okno (v tydnech)
pgbadger -I -R 4 -3 2 -J 4 -f stderr —start-monday --ssh-option -q \
-r cosi.kdesi.net --prefix %t %p %C %L Sr %d Su %X %V %a %i [%e]: \
/var/lib/pgsql/data/pg log/postgresqgl.log*.gz \
-0 /var/lib/pgreports/my cluster name
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pgbadger

* Prehledny manual

e denne generovane reporty jsou pristupné
vyvojarim a aplikaéni podpore pres web

» Kontrola po nasazeni nove verze, Ci revize

oribéhu vykonnostnich testu

* Reporty nepredavejte treti strane, obsahuji
nodné informaci, které mohou byt divérné

- Jména objektl, uzivatell
- Vzorky hodnot vazanych promeénnych...

01.06.2022 uvod do monitorovani PostgreSQL
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https://github.com/dalibo/pgbadger

pbadger — query times

Pozorna log min duration statement histogram pak miZe na
prvni pohled vypadat zvlastneé — pro aplikacni podporu Ci vyvojare je to
rychla informace, zda se neobjevil podezrele pomaly dotaz.
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PgB Query dur. PG 14 - sample rate
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pbadger — sql traffic

Overview - Connections - Sessions - Checkpoints - Temp Files - Vacuums - Locks - Queries - Top = Events - o

A SQL Traffic

HEN . QUERIES PER SECOND (5 MINUTES AVERAGE)

41 queries/s 45.0 | [ MMaximum

Query Peak A\,’E,rage
’ 40.0 4 MMinimum

Date 30.0 4
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15.0 4 ~ ‘

\
‘ |
| |
LA A | |
1 U- U | | I A A """".J'llr'\-. I'."l" ‘Jl ‘I' 1... "'\'Ilg 1 ll' I ."1 '."l'\'. -.#_.1 o Il,I Il.q .pn',."‘l I|I & T WO _lni' 1
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|

Wi U,

04
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Download

Pozorna log min duration statement.
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gbadger — pomalé dotazy

<.: Slowest individual queries

Rank Duration Query

1 1makGs fEDELETE FROM =il “sn=vewwet WHERE ctid IN SELECT ctid FROM =i dseeowee WHERE created < '2016-08-01
05:01:41.366"' LIMIT 10000 );
[ Date: 2016-18-31 85:83:37 - Database: e - User: app - Remote: 18I == 706 - Application: [unknown] - Bind query: yes ]
2 1m9s IfE[DELETE FROM s Sse—sm—ees— WHERE ctid IN SELECT ctid FROM =x =y .. WHERE created « "201&-08-01
20:00:59.582" LIMIT 10000 );
[ Date: 2016-18-31 20:82:88 - Database: esss= - User: = app - Remote: l@e]77 .7 - Application: [unknown] - Bind query: yes ]

< Size of temporary files

EECRALUES R SIZE OF TEMPORARY FILES (5 MINUTES PERIOD)
601.54 MiB W Size of files
Temp Files size Peak 1.9 GiB
|
2016-10-31 20:02:08 ,
1.4 GiB
Date
953.7 MiB - | l‘
| | |
476.8 MiB | . : i I
' |
o) | J
-476.8 MiB -
0106-2022 Oct 31 00:00 Oct 31 04:00 Oct 31 08:00 Oct 31 12:00 Oct 31 16:00 Oct 31 20:00 Nov 1 00:00 Now 1 0« 21

Download



pgbadger - deadlock

2 125
Details

3 56
Details

4 27
Details

01.06.2022

LOG: process ... =2till waiting for Sharelock om transaction ... after ..
. IS

Examples

LOG: process ... =2till waiting for Exclusivelock on tuple (...) of relat
ion ... of database ... after ... m=

Examples |

-

ERRCR: deadlock detected

Examples

ERROR: deadlock detected
Detail: Process 16851 waits for SharelLock on transaction 144602509; blocked by process 35447,
Process 35447 waits for SharelLock on transaction 144676444; blocked by process 16851, Process

16851 DELETE FROM JN s o0& WHERE M = $1 AND Ki = $2 Process 35447: UPDATE

i Saadibe, dalSCE T co=mestny = NULL, me==pmese-— CURRENT_TIMESTAMP WHERE c'=mm
IS NOT NULL AND CURRENT_TIMESTAMP - (31 *'1 minute' - INTERVAL) = next_process

Context: while deleting tuple (5,36) in relation "meEm—m =H"

Hint: See server log for query details.

Statement: DELETE FROM JWE s WHERE i = $1 AND P! = §2

Date: 2816-11-16 @3:35:84
Database: ===
Application: [unknown]
User: cmasnm

Remote: 1@ I T,
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Statistické pohledy

 aktualni stav (Dynamic Statistics Views)
— pg_stat_activity
— pg_stat_replication
— pg_stat _progress_create_index

« Kumulativni (Collected Statistics Views) — v rozsahu instance

- Lze vynulovat funkci pg_stat_clear_snapshot()
- pg_stat_database

« Kumulativni — v rozsahu pripojeneé databaze
- pg_stat_all tables
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Instance: pg_stat_activity

* Prehled aktualné pripojenych sessions (backend
procesy)

01.06.2022

datname — kam je proces pripojen

age(now(), query_start) — trvani dotazu

age(now(), xact_start) — trvani transakce

state — stav session (active, idle, idle in transaction...)

waiting (zmeéna v 9.6+ — walit_event_type, wait_event)

backend_type (10+ — client backend, background
worker, walwriter...)

uvod do monitorovani PostgreSQL
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Instance: pg_stat_activity

* Informace o transakci (xid)

- backend_ xmin

- vacuum - log:

DETAIL: O dead row versions cannot be removed yet, oldest xmin: 2274177403
There were 946 unused item pointers.

Skipped 0 pages due to buffer pins, 2414342 frozen pages.

0 pages are entirely empty.

* Sloupce xact_start, backend_ xmin
e Nebo dotaz na Cas transakce

- Vyzaduje nastaveni track_commit_timestamp

select pg xact commit timestamp(backend xmin), psa.* from pg stat activity psa
order by 1;

select pg xact commit timestamp('2274177403'::xid);

01.06.2022 uvod do monitorovani PostgreSQL
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pg_stat_acticity

e |dle In transaction

Waiting backends

* VyUZiti max_sessions
* Cekajici sessions

14:30

== backends# Awg: 0.012 Current: 0

Backends connections

idle in trans
active

idle
disabled

fast path call

state unknown

idle in trans aborted

01.06.2022 uvod do monitorovani PostgreSQL 26



Instance: pg_stat_archiver

« archived count

last_archived time

- age(now() - last archived time) — — interval

- extract( epoch from age(now(), last archived time)) as
arch age sec — — integer

* failed_count
 last_failed time
* Lze pfidat objem transakénich logu

select pg xlog location diff(pg current xlog location(),
'0/00000000'::pg lsn) as xlog volume;

01.06.2022 uvod do monitorovani PostgreSQL
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pg_stat_archiver

 ¢etnost prepinani xlog segment(

- Vizualni kontrola zda je nastaven
archive timeout 171

* Cetnost selhani archive command Q=%

Archiver

14:35

0 3.00 047 1.00

01.06.2022 uvod do monitorovani PostgreSQL 28



Instance: pg_stat _bgwriter

* checkpoints_timed

* checkpoints_req

* buffers_checkpoint

orocesy primo (ne

e buffers_alloc — alo

* buffers backend —

* puffers_clean — buffery zapsaneé bgwriter
orocesem (asynchronni, to chceme)

buffery zapsané backend
oylo misto, zdrzeni)

Kovane buffery

01.06.2022 uvod do monitorovani PostgreSQL
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pg_stat _bgwriter

* Vizualni kontrola checkpoint-U a
checkpoint_completion_target

N DB Writer - checkpoints Checkpoints
10.0K L 10.00
1.0K
100

10

== Duffers_checkpoint

== Ckpt_timed i
0

— ckpt_requested 0 14:20 14:30 14:40 14:50 15:00 15:10

] == ckpt_timed Current: 0 == ckpt requested Current: 0
DB Writer

: o e
Y e e Pttt .
o
._ i

== buffers_alloc




Instance: pg_stat database

* jeden fadek pro kazdou DB, kromé numbackends jsou statistiky
kumulativni

e datname
 nhumbackends — aktualni hodnota

e xact_commit, xact_rollback — kumulativni sledovat pomér
commit/rollback

* blks_read, blks hit — efektivita buffer cache

* temp _files, temp_bytes

* deadlocks

* tup_% statistiky pro radky (return, fetch, ins, udp, del)

* blk_read _time, blk_write_time — Cas straveny backendy na 10 —
efektivita cache na urovni OS

01.06.2022 uvod do monitorovani PostgreSQL
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g_stat database

Cache hit ratio

e Uspesnost buffer cache
» DML statistiky

== eomdb: cache hit

Transactions
e transakce
10K == Rollbac 0
o //___._._,_ = Commits 1294 K
100

2017-01-11
10 Me*Elerr _ poliba

= Comir

DB Blocks

100 K

2017-01-18 14:46:00
=tup_inserted: 316
= tup_updated: 186
= tup_deleted: 26
o 15:00
15:00

- tup_deleted

— T 32K 9 - tup_insered

== Cache Hit 25869 N 392K 106.1 K - tup_updated

01.06.2022 uvod do monitorovani PostgreSQL 32



DB: pg_stat_all tables

. pg_stat sys tables * schemaname,
relname...
* pg_stat user tables - seq_scan
* Seq_scan, * seq_tup_read
seq_tup_read/seq_scan * jdx_scan

- Kaolikrat se tabulka Cetla a kolik
radek bylo vraceno na jedno
&teni — nechybi index ? * n_tup_upd

e n tup upd/n tup hot upd * n_tup_hot_upd

- Potencialni kandidat na zménu ~ ° @utovacuum_count
FILLFACTOR * autoanalyze_ count

* idx_tup_fetch

01.06.2022 uvod do monitorovani PostgreSQL 33



pg_stat user tables

HEAP BLKS READ

L Aa R AL AL

119 08:00 119 16:00 1420 00:00 1620 08:00 1420 16:00 121

max - avg current
5.25 K 0
434K 77 0
0
|

206 K 54

147 W

HEAP BLKS HIT

30 K
20K
10K

0
115 00000 1159 08:00 1M19 16:00 1620 00:00 1420 08:00 1420 16:00 1121

max - avg current
1K 12K 15
193K 21K 15

f5K 33K 519
AR4 a4 o
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DB: pg_stat_all Iindexes

* pg_stat_sys indexes * schemaname,
relname,
Indexrelname...

* pg_stat_user_indexes

* 1dX scan :
- * Idx_scan
- pouziva se index ? _
- Pozor na Casovy usek, za * 1dx_tup_read
ktery data vyhodnocujeme e idx tup fetch

(meésicni zpracovani..)

pg_buffercache extenze (nepoustét dotaz moc ¢asto, potfebuje pFistup k shared buffers)
umoziuje oveéfit, zda bloky ¢asto pouzivanych indexl zUstavaji v shared
buffers.
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https://www.postgresql.org/docs/current/pgbuffercache.html

pg_stat _user Indexes

25K
20K
15K
1.0K

500

IDX BLKS HIT

o

0
119 00:00

1119 08:00 119 16:00 120 00:00 1420 08:00 1020 16:00

1421

- 0
min max - vg current

g 2176 K 38
41 1.656 K 85

-~ 1.310K 18
A 49280 W 15

IDX BLKS READ

01.06.2022

115 08:00 119 16:00 1420 00:00 1/20 08:00 1/20 16:00
min max-= avg
57
36

33
rpe=— T ——— - l;||-|
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DB: pg_statio_all tables

* pg_statio _user tables

heap blks hit/ * neap
(heap blks hit+heap blks read)
* neap

- efektivita buffer cache
- fyzické Cteni nemusi byt

0

0

* pg_statio_sys tables * schemaname,
relname

ks read
ks _hit

 iIdx blks read

problém, pokud dobre e idx blks hit

funguje cache OS, viz

pg_stat_database.blk_read_t e« Toast ..., tidx ...

Ime

01.06.2022 uvod do monitorovani PostgreSQL
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~ statio user tables

HEAP BLKS READ IDX BLKS HIT
30 200 K
30 150 K
100 K
10 _M\J\\_ f\f*-—\ 50K
0 = k. 0 R — T pr—
16:45 16:50 16:55 17.00 17.05 17:10 16:45 16:50 16:55 17.00 17:05 17:10
min max - avg ¢ min max
— _schema jata_temp 0 56472 K 251 _schema.a packet 167K 176.8
_schema.a 1 26 5 _schema.a 18K 119.8
_schema.a 0 16 3 _schema.a 6.0 K 58.4
srhama [ n 1R e — arhema i 1R TT
HEAP BLKS HIT IDX BLKS READ
20K ]
15K 4
10K
5K -
0 E5E e o T SN Pl ——. WSS v, W SN,
16:45 16:50 16:55 17.00 1705 17:10 16:45 16:50 16:55 17:00 17.05 17:10
min max - min maxw avg current
_schema.a ost 145 K 1558 K schema.au 0 i 1 0
_schema,] ata 144 K 452 K schema.au ] 5) 1 0
_schema,] ata_temp 0 630 schema.au ] 5 1 0
crhama rl 12 R1& crhama an n A 1 n
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DB: pg_statio_all indexes

* pg_statio_sys indexes * schemaname,

. . relname
* pg_statio _user _indexes . ’
— — - Indexrelname
idx blks hit/

(idx blks hit+idx blks read) * Idx _blks read
- efektivita buffer cache e idx blks hit

- Informace na udrovni
konkrétnich indexu

01.06.2022 uvod do monitorovani PostgreSQL
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DB: pg_statio_all sequences

° pg_statio_sys_sequences
° pg_statio_user_sequences

* Nezaznamenali jsme Zadny problém ¢i divod
k systematickému sledovani (ale kazdé prostredi je
jiné)

* relname, schemaname, blks read, blks hit
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DB: pg_stat_user_functions

« Zjisténi prodluzujicich se * schemaname,

¢asu na jednotlivé volani  funcname
* ne / linearni vztah  calls
k objemu dat . total time

avg f(x) ms/call avg f(x) calls/s ¢ Se I f_tl m e
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instance: vacuum progress

* pg_stat _progress vacuum

* od verze 9.6

* online progress reporting

* neukladame do monitorovaci DB

* vacuum FULL neposkytuje informace do
,vacuum® pohledu ( jsou v
pPg_stat progress cluster)

 ANALYZE, CREATE INDEX, CLUSTER, COPY,
base backup

01.06.2022 uvod do monitorovani PostgreSQL
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Vlastni dotazy

velikost databazi

velikost jednotlivych relaci (tabulky, indexy,
marterializované pohledy, TOAST tabulky)

blokujici session

objem WAL zaznamu — pfidali jsme k archiveru
ne / povolené autovacuum nad tabulkami

vyuziti max_sessions (Vviz fce current_setting())
autovacuum threshold podle poctu fadek tabulky
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Instance: DB size

SELECT d.datname,
CASE
WHEN pg catalog.has database privilege(d.datname,
'CONNECT"') THEN
pg catalog.pg database size(d.datname)
ELSE
-1
END as size
FROM pg catalog.pg database d;

datname size
------------ R DB size
template0 6513156 Jeiss

postgres 6631452 B

hibernate | 25325596 [
jackrabbit 22327324 .
quartz 7209476 EE2E
templatel 6521348
(6 rows)

min max
= db size.last 216.029 GiB 216.486 GiB
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DB: relation_size — 9.1

SELECT current database() as datname, a.schemaname, a.relation name,
a.relation kind,

a.relation persistence, a.row estimate, a.total bytes, a.index bytes,
total bytes-index bytes AS relation bytes

FROM
( SELECT nspname AS schemaname, relname AS relation name ,
(CASE
WHEN c.relkind = 'r' THEN 'table'
when c.relkind = 'i' then 'index'
when c.relkind = 'm' then 'materialized view'
when c.relkind = 't' then 'TOAST table'
ELSE 'other'
END) as relation kind ,
(case

when c.relpersistence
when c.relpersistence ‘u' then 'unlogged'
when c.relpersistence 't' then 'temporary'
END) as relation persistence,
c.reltuples AS row estimate,
pg total relation size(c.oid) AS total bytes,
pg indexes size(c.oid) AS index bytes
FROM pg class ¢ LEFT JOIN
pg namespace n ON n.oid = c.relnamespace
WHERE relkind in ('r', 'i', 'm', 't' )
)01%6.2022 uvod do monitorovani PostgreSQL
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DB: relation_size — 9.2+

SELECT current database() as datname, a.schemaname, a.relation name,
a.relation kind,
a.relation persistence, a.row estimate, a.total bytes, a.index bytes,
a.toast bytes, total bytes-index bytes-COALESCE(toast bytes,0) AS
relation bytes FROM
( SELECT nspname AS schemaname, relname AS relation name ,

(CASE

WHEN c.relkind = 'r' THEN 'table'
when c.relkind = 'i' then 'index'
when c.relkind = 'm' then 'materialized view'
when c.relkind = 't' then 'TOAST table'
ELSE 'other'
END) as relation kind ,
(case

when c.relpersistence
when c.relpersistence 'u' then 'unlogged'
when c.relpersistence 't' then 'temporary'
END) as relation persistence,
c.reltuples AS row estimate,
pg total relation size(c.oid) AS total bytes,
pg indexes size(c.oid) AS index bytes ,
pg total relation size(reltoastrelid) AS toast bytes
FROM pg class ¢ LEFT JOIN
pg namespace n ON n.oid = c.relnamespace
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Instance: blocking sessions —9.2-9.6

Lock Monitoring - vhodneé priklady, pfidat trvani blokovaného dotazu —
threshold, grafy
— zdroj postgresql wiki..

SELECT a.datname AS db,
kl.pid AS blocking pid,
ka.usename AS blocking user,
ka.query AS blocking query,
bl.pid AS blocked pid,
a.usename AS blocked user,
a.query AS blocked query,

extract( epoch from age(now(), a.query start)) as age_sec,
to char(age(now(), a.query start), 'HH24h:MIm:SSs'::text) AS age
FROM pg locks bl
JOIN pg stat activity a ON bl.pid = a.pid
JOIN pg locks kl ON bl.locktype = kl.locktype AND NOT bl.database IS
DISTINCT FROM kl.database AND NOT bl.relation IS DISTINCT FROM kl.relation
AND NOT bl.page IS DISTINCT FROM kl.page AND NOT bl.tuple IS DISTINCT FROM
kl.tuple AND NOT bl.virtualxid IS DISTINCT FROM kl.virtualxid AND NOT
bl.transactionid IS DISTINCT FROM kl.transactionid AND NOT bl.classid IS
DISTINCT FROM kl.classid AND NOT bl.objid IS DISTINCT FROM kl.objid AND
NOT bl.objsubid IS DISTINCT FROM kl.objsubid AND bl.pid <> kl.pid
JOIN pg stat activity ka ON kl.pid = ka.pid
WHERE kl.granted AND NOT bl.granted
ORDER BY a.query start;
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DB: autovacuum=on

* Ve skuteCnosti je zajimavé, zda nektera tabulka nema off

with relav as (
select cropt.oid, cropt.ropt[2]::boolean from

( SELECT c.oid, string to array(unnest(c.reloptions), '=') as
ropt
FROM pg class c
) cropt
where cropt.ropt[1l] = 'autovacuum enabled'

)
select current database() as datname, nspname AS schemaname,
c.relname as table name,
coalesce(relav.ropt, current setting('autovacuum')::boolean)
as autovacuum enabled
from pg class c
left join relav on c.oid = relav.oid
LEFT JOIN pg namespace n ON n.oid = c.relnamespace
WHERE c.relkind IN ('r', 'm', 't');

datname | schemaname | table name | autovacuum enabled
---------- R e et T P
postgres | pg catalog | pg statistic | t
postgres | pg catalog | pg type | t
postgres | pg catalog | pg authid | t
postgres | pg catalog | pg proc | t
postgres | pg catalog | pg class | t



Vypnuté autovacuum

-- jen jinak napsany dotaz, nebojte se vlastni tvorby

Select rvac.datname , rvac.relowner, rvac.schemaname, rvac.relname, rvac.relnspnametoast
, rvac.relnametoast, rvac.autovacuum_enabled::text
from (
select current_database()::text as datname
, C.relnamespace::regnamespace::text AS schemaname
, Pg_get_userbyid(c.relowner) as relowner
, c.relname::text as relname, c.relkind as relation_kind
, C.reltoastrelid::regclass::text as toastrelname
, tr.relnspnametoast, tr.relnametoast
, coalesce(
max(po.option_value) filter (where po.option_name = 'autovacuum_enabled')
, current_setting('autovacuum')
) ::boolean as autovacuum_enabled
from pg_class c
LEFT JOIN pg_options_to_table(c.reloptions) po ON true -- lateral is implicit
LEFT JOIN LATERAL (
select relnamespace::regnamespace as relnspnametoast, relname as relnametoast
from pg_class tc where tc.reltoastrelid = c.oid
) tr ON true
where
c.relkind = ANY ('{r,m,t}'::char[])
group by
datname, c.relnamespace, c.relowner, c.relname, c.relkind
, Cc.reltoastrelid, relnspnametoast, tr.relnametoast

) rvac WHERE not autovacuum_enabled
order by
rvac.datname
, rvac.schemaname
, rvac.relname;
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DB: autovacuum threshold

* Pro velké tabulky mlze byt vychozi

autovacuum_vacuum_scale factor priliS vysoky

with relav as (
select cropt.oid, cropt.
( SELECT c.oid, st«
ropt FROM pg cla
where cropt.ro
)

select current
c.relname as
coalesce(rela
current settin
current setti
c.reltuples
current setting
as av_tuples ®
from pg class c
left join relav on
LEFT JOIN pg namespa
where --c.relkind in ('r?",
orobkind = ANY ( ' { r,m,t }v'od dcﬁhtailfo[‘o]vani PostgreSQL
order by av tuples threshold desc;

ast(c.reloptions), '=') as
L, scale factor'

AS schemaname,
row estimate,

r')::real) avsfT,
)::int +

or')::real)

. relnamespace



DB: autovacuum threshold
e Alternativa téhoz dotazu

WITH relopt AS (
select OID, (pg options to table(reloptions)).option name,
(pg_options_to table(reloptions)).option value
from pg class c

)

relav as (
select ro.oid, ro.option value::real as avsft
ro.option name = 'autovacuum vacuum scale fa

)

select current database() as datname, nspy
c.relname as table name,
c.reltuples::int as row estimate,
relav.avsfT,
coalesce(relav.avsf,
current setting('autovacuum vacuum scale
current setting('autovacuum vacuum thre
c.reltuples*coalesce(relav.avsf,
current setting('autovacuum vacuum scale
as av_tuples threshold
from pg class c
left join relav on c.oid = relav.oid
LEFT JOIN pg namespace n ON n.oid = c.relnamespa
where --c.relkind in ('r', 'm', 't'")
0d.0p@0%ind = ANY ('{r,m,t}" fivedydpmfopiorovani PostgreSQL 51
order by av tuples threshold desc limit 5;



Autovacuum — uz zase...

» Testujte, predchozi dotazy neumely zpracovat autovacuum_vacuum_scale factor =0

select
rvac.datname, rvac.schemaname, rvac.relname, rvac.relnspnametoast, rvac.relnametoast, rvac.row_estimate
, rvac.autovacuum_enabled: :boolean: :text, rvac.autovacuum_analyze_scale_factor, rvac.autovacuum_vacuum_scale_factor
, rvac.autovacuum_vacuum_threshold, rvac.autovacuum_analyze_threshold
, (rvac.autovacuum_analyze_threshold + rvac.row_estimate * autovacuum_analyze_scale_factor)::int8 as
eff_autovacuum_analyze_threshold
, (rvac.autovacuum_vacuum_threshold + rvac.row_estimate * autovacuum_vacuum_scale_factor)::int8 as eff_autovacuum_vacuum_threshold
from (
select current_database()::text as datname, c.relnamespace::regnamespace::text AS schemaname,
c.relname: :text as relname,
c.relkind as relation_kind,
tr.relnspnametoast,
tr.relnametoast,
max(c.reltuples)::int8 as row_estimate,

coalesce(
max(po.option_value) filter (where po.option_name = 'autovacuum_enabled'), current_setting('autovacuum')
) as autovacuum_enabled,
coalesce(
max(po.option_value) filter (where po.option_name = 'autovacuum_analyze_scale_factor')
, current_setting('autovacuum_analyze_scale_factor'))::float as autovacuum_analyze_scale_factor,
coalesce(
max(po.option_value) filter (where po.option_name = 'autovacuum_vacuum_scale_factor')
, current_setting('autovacuum_vacuum_scale_factor'))::float as autovacuum_vacuum_scale_factor,
coalesce(
max(po.option_value) filter (where po.option_name = 'autovacuum_vacuum_threshold')
, current_setting('autovacuum_vacuum_threshold'))::int8 as autovacuum_vacuum_threshold,
coalesce(
max(po.option_value) filter (where po.option_name = 'autovacuum_analyze_threshold')

, current_setting('autovacuum_analyze_threshold'))::int8 as autovacuum_analyze_threshold
from pg_class c
LEFT JOIN pg_options_to_table(c.reloptions) po ON true -- lateral is implicit
LEFT JOIN LATERAL (
select relnamespace::regnamespace as relnspnametoast, relname as relnametoast from pg_class tc where tc.reltoastrelid =
c.oid) tr ON true
Where c.relkind = ANY ('{r,m,t}'::char[])
group by datname, c.relnamespace, c.relname, c.relkind, c.reltoastrelid, tr.relnspnametoast, tr.relnametoast
) rvac
order by rvac.row_estimate desc;
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Autovacuum — znovu???

 Domaci ukol — report tabulek s vypnutym
autovacuum na toast table...

- Napoveda: toast.autovacuum_enabled = true
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DB: autovacuum threshold

table name row estimate | avsf | av_tuples threshold
------------------ R e R R
measurement mid 43656168 0.2 8731284
measurement high 491057280 | 0.01 4910622
measurement low 7307218 0.2 1461494
blmeasurements 958449 0.2 191740
ac_data | 152 | 0.2 | 80
pg aggregate | 133 | 0.2 | 77
pg toast 2606 | O | 0.2 | 50
pg toast 1255 | O | 0.2 | 50
pg toast 2620 | 0 | 0 2 | 50
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Instance: wraparound

e Dokumentace

* The maximum time that a table can go unvacuumed is two billion
transactions minus the vacuum_freeze min_age value at the
time of the last aggressive vacuum.

* uvedena kontrola predpoklada, ze se vacuum_freeze min_age
nemenilo

SELECT datname, age(datfrozenxid) as age,
(
age(datfrozenxid)/(2*1079-current setting('vacuum freeze min age')::int)
)::real as pct to wraparound
FROM pg database;

datname | age | pct to wraparound
____________ e
templated® | 64573 | 3.31144e-05
postgres | 64573 | 3.31144e-05
hibernate | 64573 | 3.31144e-05
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DB: wraparound — table level

with relafma as(
select cropt.oid, cropt.ropt[2]::int from
( SELECT c.oid, string to array(unnest(c.reloptions), '=') as
where cropt.ropt[1l] ilike 'autovacuum freeze max age'
),
relvfma as(
select cropt.oid, cropt.ropt[2]::int from
( SELECT c.oid, string to array(unnest(c.reloptions), '=') as
where cropt.ropt[1l] ilike 'vacuum freeze min age'
),
pgcl as ( select c.oid, c.relnamespace, c.relkind,
age(c.relfrozenxid) as tbl age,
age(t.relfrozenxid) as toast age,
greatest(age(c.relfrozenxid),age(t.relfrozenxid)) as age,

coalesce(relvfma.ropt, current setting('vacuum freeze min
coalesce(relafma.ropt, current setting('autovacuum_ freeze

FROM pg class c

LEFT JOIN pg class t ON c.reltoastrelid = t.oid
left join relafma on c.oid relafma.oid

left join relvfma on c.oid relvfma.oid

)

SELECT current database() as datname, nspname AS schemaname,
c.oid::regclass::text as table name,
c.relkind,
c.tbl age,
C
C
(

.toast age,
age,

ropt FROM pg class ¢ ) cropt

ropt FROM pg class c ) cropt

age')::int) as tbl vfma,
max _age')::int) as tbl afma

é.age/(2*10A9 - c.tbl vfma))::real as ptc_to tbl wraparound,

(c.age / (least(c.tbl afma, 2*1079)))::real AS pct to tbl

FROM pgcl c

LEFT JOIN pg namespace n ON n.oid = c.relnamespace
WHERE c.relkind IN ('r', 'm')

order by age desc;

aggressive vacuum



DB: wraparound

e pct _to_tbl wraparound

- lze najit ktera/e konkrétni tabulky jsou nejstarsi
* pct_to tbl aggresive vacuum

- all-visible but not all-frozen pages are scanned

table name | relkind | age | ptc to tbl wraparound | pct to tbl aggressive vacuum
-------------- e e e e e I
pg type | r | 64573 | 3.31144e-05 | 0.000322865
pg authid | r | 64573 | 3.31144e-05 | 0.000322865
pg _proc | r | 64573 | 3.31144e-05 | 0.000322865
pg_class | r | 64573 | 3.31144e-05 | 0.000322865
pg statistic | r | 64573 | 3.31144e-05 | 0.000322865
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Instance: pg_stat_statements

e must have" extenze
* pro interaktivni praci VZDY sefadit a pracovat jen s

N "\ S

- calls, total time, rows

- shared_blks hit, shared blks read, temp blks read,
temp blks written, blk_read time, blk_write_time

- min_time, max_time, mean_time, stddev_time
* pro monitoring sbirat s rozumnou periodou

- vyhodnocujeme pak rozdily za dany Casovy usek
- InfluxDB ma pro tento ucel fci non_egative derivative()
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Bloat monitoring

MVCC vytvari verze radek (update - insert + update (xmax))

Vacuum oznaci jiz nepotfebné verze (dead tuples) za prazdnée
a prida je do free space map - misto muze byt pouZito pro
nova data

Extenze: pgstattuple (exact/approx)
- Interné ji pouziva napriklad pg bloat check

Select z check postgres nebo pgsql-bloat-estimation - odhad
z datata dictionary

select pg size pretty(table len) as table len, scanned percent, approx tuple count,

pg size pretty(approx tuple len) as approx tuple len, approx tuple percent, dead tuple count,

pg size pretty(dead tuple len) as dead tuple len, dead tuple percent, pg size pretty(approx free space) as
approx_free space, approx free percent from pgstattuple_approx('public.mytable'::regclass);

table len | approx tuple count | approx tuple len | approx tuple percent | dead tuple count |

dead tuple len | dead tuple percent | approx free space | approx free percent

----------- R e i e

o ocooooooooocooooo

51 GB | 259732969 | 21 GB | 40.8085152577027 | 999 | 69 kB
|

| dead tuple percent | approx free space | approx free percent

oo oo - L

| 0.000130408286945782 | 30 GB | 59.1854516900596


https://github.com/keithf4/pg_bloat_check
https://wiki.postgresql.org/wiki/Show_database_bloat
https://github.com/ioguix/pgsql-bloat-estimation/tree/master/btree

Pg-exporter, Promethehus, Grafana

* Postgres-exporter

- Vestaveny sbeér klicovych metrik
- Moznost rozSifujicich dotazu

* Pometheus
- Egektivni ulozeni casovych rad
- PromQL
* Grafana
- Integrace s Promethus, vizualizace
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Pometheus & Grafana

* Objem WAL (replika — recovery_min_apply_delay = 12h)
e Z score (standardni skore)

~ WAL volume for last 12 hours

WAL volume for last 12 hour - sts-prod-db-prematch-master.betsys.biz

559 GIB
373 GiB
186 GiB

0B
03/02 03/05 03/08 03/11 03/74 03/17 03/20 03/23 03/26

03/29 04/01 04/04 04/07 0410 04/13 04116 04719
== WAL Bytes for last 12 hours Min: 53.6 GIiB Mean: 116 GIE Max: 644 GiB

04/22 04/25 04/28 05/01 05/04 05/07 0510 05/13 0516 05/19 05/22 05/25 05/28

~ WAL generation rate anomalies
H

WAL generation anomalies - sts-prod-db-prematch-master.betsys.biz -

=]
@0
o

1

03/02 03/05 03/08 03/11 03/14 03/17 03/20 03/23 03/26 03/29 04/01 04/04 04/07 04/10 0413 04/16 04/19 04/22 04/25 04/28 05/01 05/04 05/07 05/10 0513 05/16 05/19 05/22 05/25 05/28
== WAL Bytes / hour Min:1.15 Max: 2.69 Last: 1.74
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https://cs.wikipedia.org/wiki/Standardizovan%C3%A9_sk%C3%B3re

Exporter bloat estimate query

sql_exporter_bloat_interval: 2h
sql_exporter_bloat_queries:
- name: "table_bloat"
help: "Monitoring tables bloat using estimates from catalog"
labels:
- "datname"
- "schemaname"
- "tblname"
- "is_pa"
values:
- "real_size"
- "bloat_size"
- "bloat_ratio"
- "last_analyzed"
- "last_analyzed_age"
query: |
/* https://github.com/ioguix/pgsql-bloat-estimation/blob/master/table/table_bloat.sql

* WARNING executed with a non-superuser role, the query inspect only tables and materialized view (9.3+) you are
granted to read.

* This query is compatible with PostgreSQL 9.0 and more
*/
SELECT current_database() AS datname, s3.schemaname, s3.tblname
--, CASE WHEN is_na THEN 'NaN'::float ELSE s3.bs*s3.tblpages END AS real_size,
, S3.bs*s3.tblpages AS real_size,
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Dotazy na WAL volume a Zscore

* PromQL.:

delta(pg_stat_archiver_archived_count{instance=~"$instance:
$pg_exp_port"}[12h])*16*1048576

* PromQL.:
(

pg_stat_archiver_archived_count{instance=~"$instance"}

avg_over_time(pg_stat_archiver_archived_count{instance=~"$in
stance"}[1w])

)
/

stddev_over_time(pg_stat_archiver_archived_count{instance=~"
$instance"}[1w])
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8o Postgres / Tables bloat estimate v =3

140 GiB

93.1 GIB

Eloat size

46.6 GIB

03/10 03114 03/18

o

03/02 03/26

03/06 03/22

373 GIB

279 GiB

size

186 GiB

LEL

93.1 GIiB

1 T
0B
03/02 03/06 03/10 03/14 03/18 03/22 03/26

> Bloat ratio estimate for 10 tables by bloat size on sts-prod-db-prematch-master.betsys.biz

03/30

03/30

Bloat monitoring

04/03

04/03

04/07

04/07

04/11 0415 04/19 04/23 04/27 05/01 05/05 05/09

Table size on sts-prod-db-prematch-master.betsys.biz/prematch

04/11 04/15 04/19 04/23 04/27 05/01 05/05 05/09

~ Bloat anomalies for 10 tables on sts-prod-db-prematch-master.betsys.biz using Standard Score

w

03/06 03710 03/14 0318 03/22  03/26
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Bloat size anomalies on sts-prod-db-prematch-master.betsys.biz/prematch
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Extennze pg stat statements

Konfigurace:

- shared_preload_libraries

- pg_stat_statements.track (top, all, none) all — sleduje
statistiky i pro vnorené dotazy ve funkcich

log_line_prefix %Q — queryid (muZze logovat
automaticky, pokud detekuje extenzi)

Samples (POWA...)
Nema smysl select *

Priklady: Cybertec blog

- Cybertec. PgWatch2 — predpfipravené reseni pro monitoring
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Vacuum progress

SELECT pcr.oid::regclass as vacuumed_rel,
CASE pcr.reltoastrelid
WHEN O THEN
pcr.oid: :regclass
ELSE
pcr.reltoastrelid: :regclass
END AS table_name
, pssv.*
FROM pg_stat_progress_vacuum PSSV

LEFT JOIN pg_class pcr ON ( pssv.relid =
OR pssv.relid = pcr.reltoastrelid );

01.06.2022 uvod do monitorovani PostgreSQL

pcr.olid

66



Index creation progress

SELECT
pci.pid
, pci.relid::regclass
, pcli.index_relid: :regclass
, pci.command
, pcil.phase
, pci.lockers_total

round(pci.lockers_done::numeric/nullif(pci.lockers_total, 0) *100, 2)
AS PCT_lockers

, pci.current_locker_pid

, round( blocks_done::numeric/nullif(blocks_total, 0) *100, 2) as
PCT_BLOCKS

, round(tuples_done: :numeric/nullif(tuples_total, 0) *100, 2) as
PCT_TUPLES

, round(partitions_done: :numeric/nullif(partitions_total, 0) *100 , 2) as
PCT_PARTITIONS

FROM pg_stat_progress_create_index pci;
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Table size monitoring

* Velké tabulky/malé/vsechny ?
- Obvykle je vice nez velikost dilezita zména v Case

select bucket, count(*), pg_size_pretty(sum(relbytes)), pg_size_pretty(min(relbytes)) as bucket_min,
pg_size_pretty(max(relbytes)) as bucket_max

from

(

select c.relnamespace::regnamespace, c.relname, pg_total_relation_size(c.oid) relbytes,

ntile(10) over W as bucket

from pg_class c

WHERE

c.relkind = 'r'

window W AS (order by pg_total_relation_size(c.o0id))
) rs

group by bucket
order by bucket;
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Table size monitoring

* Fun gqueries

select bucket, count(*), pg_size_pretty(sum(relbytes)), pg_size_pretty(min(relbytes)) as bucket_min,
pg_size_pretty(max(relbytes)) as bucket_max

from

(

select c.relnamespace::regnamespace, c.relname, pg_total_relation_size(c.oid) relbytes,

ntile(10) over W as bucket

from pg_class c

WHERE

c.relkind = 'r'

window W AS (order by pg_total_relation_size(c.o0id))
) rs

group by bucket
order by bucket;

bucket | count | pg_size_pretty | bucket_min | bucket_max

-------- dtccccocoocdfocoocoocoocoocoodicccoc-o-ooooifcoocoosooooo
1| 219 | 1368 kB | © bytes | 16 kB
2 | 219 | 3504 kB | 16 kB | 16 kB
3 | 219 | 4864 kB | 16 kB | 24 kB
4 | 219 | 5600 kB | 24 kB | 32 kB
5 | 219 | 8032 kB | 32 kB | 48 kB
6 | 219 | 15 MB | 48 kB | 176 kB
7 | 219 | 876 MB | 200 kB | 7640 kB
8 | 219 | 26 GB | 7648 kB | 253 MB
9 | 219 | 77 GB | 253 MB | 444 MB
10 | 219 | 1555 GB | 445 MB | 338 GB
(10 rows)
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Table size monitoring

* Fun queries...

select bucket, count(*), pg_size_pretty(sum(relbytes)), pg_size_pretty(min(relbytes)) as bucket_min,
pg_size_pretty(max(relbytes)) as bucket_max

from (

select c.relnamespace: :regnamespace, c.relname, pg_total_relation_size(c.oid) relbytes,
dense_rank() over W as bucket

from pg_class c

WHERE

c.relkind = 'r'

and pg_total_relation_size(c.oid) > 0O

window W AS (order by round(log(pg_total_relation_size(c.o0id))))

) rs

group by bucket

order by bucket;

bucket | count | pg_size_pretty | bucket_min | bucket_max

-------- dtccccooocdfocoocoocoocoocoodicccoc-oc-ooooifcoocoosooooo
1| 708 | 14 MB | 8192 bytes | 24 kB
2 | 497 | 28 MB | 32 kB | 304 kB
3 | 50 | 61 MB | 344 kB | 2512 kB
4 | 177 | 1091 MB | 3248 kB | 29 MB
5 | 245 | 39 GB | 32 MB | 295 MB
6 | 352 | 255 GB | 304 MB | 2899 MB
7 | 27 | 379 GB | 3874 MB | 29 GB
8 | 8 | 646 GB | 38 GB | 144 GB
9 | 1 | 338 GB | 338 GB | 338 GB
(9 rows)
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Dotazy ?

Ukazky dotazu pro jednotlivé verze jsou na dalSich stranach

uvod do monitorovani PostgreSQL
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pg_stat_activity 9.1

SELECT datid, datname, usesysid, usename, application name,
client addr, client hostname, client port, backend start,
extract(epoch from current timestamp - xact start) as
xact duration,
CASE
WHEN current query
WHEN current query
transaction'
ELSE  'unknown'
END as state,
CASE
WHEN current query = '<IDLE>' THEN null
ELSE extract(epoch from current timestamp - query start)
END as query duration,
walting,
CASE
WHEN current query = '<IDLE>' THEN null
ELSE current query
END as query text

&%.&n g stat activity;

'<IDLE>' THEN 'idle'
'<IDLE> in transaction' THEN 'idle 1in

uvod do monitorovani PostgreSQL

-- InfluxDB tags jsou kurzivou

72



pg_stat activity 9.2 — 9.3

SELECT datid, datname, pid, usesysid, usename, application name,
client addr, client hostname, client port, backend start,
extract(epoch from current timestamp - xact start) as
xact duration, state change, waiting, state,
CASE

WHEN state = 'idle' THEN null

ELSE extract(epoch from current timestamp - query start)
END as query duration,
CASE state

when 'idle' THEN null

ELSE query
END as query text

FROM pg stat activity;
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pg_stat activity 9.4 — 9.5

SELECT datid, datname, pid, usesysid, usename, application name,
client addr, client hostname, client port, backend start,
extract(epoch from current timestamp - xact start) as
xact xact duration,
state change, waiting, state,
CASE

WHEN state = 'idle' THEN null

ELSE extract(epoch from current timestamp - query start)
END as query duration,
backend xid, backend xmin,
CASE state

when 'idle' THEN null

ELSE query
END as query text

FROM pg stat activity;

01.06.2022 uvod do monitorovani PostgreSQL

74



pg_stat_activity 9.6

SELECT datid, datname, pid, usesysid, usename, application name,
client addr, client hostname, client port, backend start,
extract(epoch from current timestamp - xact start) as
xact duration,
CASE

WHEN state = 'idle' THEN null

ELSE extract(epoch from current timestamp - query start) END
as query duration ,
state change,
CASE

WHEN wait event type is null THEN false

ELSE true
END as waiting,
walit_event type, wait event, state, backend xid, backend xmin,
CASE

when state = 'idle' THEN null

ELSE query
END as query text
FROM pg stat activity;
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Pg stat archiver 9.4 — 9.6

select
archived count, last archived wal,
extract(epoch from current timestamp - last archived time)::int as last arch sec age,
failed count, last failed wal,

case when (last failed wal IS NULL OR last failed wal <= last archived wal) then
null

else
extract(epoch from current timestamp - last failed time)::int
end as last failed sec age,
stats reset,
(
current setting('archive mode'): :BOOLEAN
AND ( last failed wal IS NULL
OR
last failed wal <= last archived wal
)
JAS is archiving,
-- ,xlog volume appendix”
pg xlog location diff(
pg current xlog location(), '0/00000000'::pg lsn
) 1635,,XL0g_volume
fréﬁﬂ%é%%tat_archiver;
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pg_stat _bgwriter

* 9.1

SELECT checkpoints timed, checkpoints req, buffers checkpoint,
buffers clean, maxwritten clean, buffers backend,
buffers backend fsync, buffers alloc, stats reset

FROM pg stat bgwriter;

*9.2 — 9.6

SELECT
checkpoints timed,
checkpoints req,
checkpoint_write_time,
checkpoint_sync_time,
buffers checkpoint,
buffers clean,
maxwritten clean,
buffers backend,
buffers backend fsync,
buffers alloc,
stats reset

%B%O@g_s ta t_bgw riter; uvod do monitorovani PostgreSQL
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pg_stat database

* 9.1

SELECT datid, datname, numbackends, xact commit, xact rollback,
blks read, blks hit, tup returned, tup fetched, tup inserted,
tup updated, tup deleted, conflicts, stats reset

FROM pg stat database;

*9.2 — 9.6

SELECT
datid, datname,
numbackends,
xact commit, xact rollback,
blks read, blks hit,
tup returned, tup fetched, tup inserted,
tup updated, tup deleted,
conflicts,
temp files, temp bytes,
deadlocks,
blk read time, blk write time,
stats reset

%B%O@g_s ta t_d atabase; uvod do monitorovani PostgreSQL
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pg_stat user tables

«9.1 — 9.6
« data pro pripojenou DB
 obdobné dotazy pro indexy, funkce, sekvence...

select
current database() as datname,
relid, schemaname, relname,
seq _scan, seq tup read,
idx scan, 1idx tup fetch,
n tup ins, n tup upd, n tup del,
n tup hot upd, n live tup, n dead tup,
last vacuum, last autovacuum,
last analyze, last autoanalyze,
vacuum count, autovacuum count,
analyze count, autoanalyze count
from pg stat user tables;
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~~~ definitivhi konec presentace ~~~
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