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3 HALLO, GRUEZI, HI!

DIRK KRAUTSCHICK

= since 03/2019 @Trivadis, Germany, Dusseldorf
= PostgreSQL & Oracle, Trainer
= 13 years DBA & Consulting

" Married, 2 Junior DBAS

= Mountainbike, swimming, movies, music,
hifi/home cinema, 8bit computing
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5 TRIVADIS & ACCENTURE: #1 FOR DATA & Al

= Together we are 1500 specialists at 34 locations in
Switzerland, Germany and Austria with a focus on Data &
Applied Intelligence.

" Together we support you in the intelligent end-to-end use
of your data.

= We cover the entire spectrum: from the development and
operation of data platforms and solutions, to the
refinement of data as well as consulting and training.

= We achieve this through the unique combination of Trivadis'
technological expertise and Accenture's strategic know-how
in the field of data.
trivadis
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WARM UP
THE PERFORMANCE PROBLEM

Usual daily task of basically every DBA

= Several variants of problem descriptions by users

= Challenging task

= Depending of user based details, like

o What is exactly slow?

o When was it slow?

o What did happen before or during the problem?

trivadis
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8 WARM UP
THE PERFORMANCE PROBLEM

= Usual reasons
O Bad sizing
o Data diversification
O Application changes

= Special reasons
o New database releases, -features
o Migrations
trivadis
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9 WARMUP
POST-MIGRATION SITUATION

= Different behaviour
O Plan decisions
O Use of Indexes

" Being spoiled by tooling from commercial databases
O Example: Oracle Diagnostic Pack

« Automatic Workload Repository (AWR)
« Automatic Database Diagnostic Monitor (ADDM)
« Active Session History (ASH)

trivadis
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10 WARM UP
PREVENTION OF PERFORMANCE PROBLEMS?

KIWI (Kill it with [ron..or just Idle)?
" |nvestin a detailed initialization/testing phase
= Experience and cooperation with
O Developement
O Application-Owner
O System Engineers
O Database Administrators
= Adaptive.../Autonomous...blablabla....
O Not with PostgreSQL....yet!

trivadis
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11 WARM UP
THE PROBLEM REPORT DILEMMA

= «The system is currently slow!» ....bad

= «The system was slow!» ....even worse

trivadis
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The Craftmanship
Statement Based Analysis

trivadis
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13 THE CRAFTMANSHIP
STATEMENT BASED ANALYSIS

= Most granular point of investigation
= Slow statement is exactly identified
O One time problem
O General runtime problem of the statement
= Reproducable?
= Time or data situation related?

Digging in explain plans!
trivadis
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14 THE CRAFTMANSHIP
EXPLAIN PLAN

= Detailed description how PostgreSQL performs a statement

= Result of the ,query planner” AKA optimizer based on
O Statistics

O Settings
O Meta data

O

trivadis
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15 THE CRAFTMANSHIP
EXPLAIN PLAN

= Viewing explain plan with explain (dry run)
scott db=# explain select e.name, d.name from scott.dept d,scott.emp e where d.deptno=e.deptno;

QUERY PLAN

Hash Join (cost=1.09..2.28 rows=14 width=84)
Hash Cond: (e.deptno = d.deptno)
-> Seqg Scan on emp e (cost=0.00..1.14 rows=14 width=42)
-> Hash (cost=1.04..1.04 rows=4 width=50)
-> Seqg Scan on dept d (cost=0.00..1.04 rows=4 width=50)

(5 rows)

= More runtime details with explain analyze
(while executing the statement!)

trivadis

Part of Accenture



16 THE CRAFTMANSHIP
EXPLAIN PLAN - TRY THE OPTIONS

ANALYZE

VERBOSE
COSTS
SETTINGS
BUFFERS
WAL
TIMING
SUMMARY

FORMAT (TEXT | XML | YAML | JSON)

SHOW RUN TIME AND OTHER STATISTICS

MORE DETAILLED INFORMATION
COST INFORMATION FOR EACH STEP
INFORMATION ABOUT RELATED CONFIGURATION PARAMETERS
REPORTS BUFFER USAGE
INFORMATION ABOUT WAL RECORD GENERATION
REPORTS MORE DETAILS ABOUT TIME SPEND IN EACH NODE
REPORTS OVERALL TIME (PLANNING AND EXECUTION)

OUTPUT FORMAT

FALSE

FALSE
TRUE
FALSE
FALSE
FALSE
TRUE
TRUE
TEXT

trivadis
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17 THE CRAFTMANSHIP
EXPLAIN PLAN

scott_db=# explain (analyze, verbose, buffers true, wal true, settings true, format text)
select e.name, d.name from scott.dept d,scott.emp e where d.deptno=e.deptno;

QUERY PLAN

Hash Join (cost=1.09..2.28 rows=14 width=84) (actual time=1.168..1.197 rows=14 loops=1)
Output: e.name, d.name
Inner Unique: true
Hash Cond: (e.deptno = d.deptno)
Buffers: shared hit=3 read=2
I/0 Timings: read=1.036
-> Seq Scan on scott.emp e (cost=0.00..1.14 rows=14 width=42) (actual time=0.714..0.720 rows=14 loops=1)
Output: e.empno, e.name, e.job, e.manager, e.hiredate, e.salary, e.comm, e.deptno
Buffers: shared read=1
I/0 Timings: read=0.692
-> Hash (cost=1.04..1.04 rows=4 width=50) (actual time=0.373..0.374 rows=4 loops=1)
Output: d.name, d.deptno
Buckets: 1024 Batches: 1 Memory Usage: 9kB
Buffers: shared read=1
I/0 Timings: read=0.344
-> Seq Scan on scott.dept d (cost=0.00..1.04 rows=4 width=50) (actual time=0.357..0.359 rows=4 loops=1)
Output: d.name, d.deptno
Buffers: shared read=1
I/0 Timings: read=0.344
Planning:
Buffers: shared hit=91 read=20

I/0 Timings: read=14.577

Planning Time: 23.734 ms [ I I | [ ]
Execution Time: 3.090 ms t r Iva I S
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18 THE CRAFTMANSHIP
EXPLAIN PLAN

I{ELQY Raw Query Stats
Execution time: 0,147ms  Planning time: (CREEW  Triggers: !

& Settings
rows | estimation | cost [ buffers |
i #1 Hash Join L]
#1 Hash Join — se— il
#2 | Seq Scan e
#3 LHash - e.deptno = d.deptno

L -
#4 -Seq Scan [EETYEEETTETA joins two record sets by hashing one of them (using
 Hash Scan)

General 10 &Buffers Output Workers  Misc

$ Cost: 0,1

#2 Seq Scan oB® =2 Hash
scott.emp e
IEZEXIETA generates a hash table from the records in the input
[T ETT LY finds relevant records by sequentially scanning the recordset. Hash is used by Hash Join.
input record set. When reading from a table, Seq Scans (unlike Index
General 10 &Buffers Output Workers  Misc
Scans) perform a single read operation (only the table is read).

Timing: 0,006ms | 4
General 10 &Buffers Output Workers  Misc © Timing |

= Rows: 4
Parent Relationship Outer
Relation Name emp #4Seq Scan L
scott.dept d
Schema scott
ETEITIXTIZA finds relevant records by sequentially scanning the
Alias e input record set. When reading from a table, Seq Scans (unlike Index
Plan Width 42Bytes Scans) perform a single read operation {only the table is read).
Actual Startup Time 0,012ms General 10 & Buffers Output Workers Misc
Actual Total Time 0,017ms Blocks:
Hit Read Dirtied Written
Shared 1
8k8
Temp
Local

Explain plan reading could be hard
Try block based

Visualizing tools are highly recommended

O https://explain.dalibo.com/

O https://tatiyants.com/pev

trivadis
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19 THE CRAFTMANSHIP
USUAL RECOGNITIONS

= Not optimal access methods
o Wrong or missing index strategy
o Poorly written SQL
O Query Planner settings

® Variant estimations
O Old or useless object statistics
o VACUUM configuration

trivadis
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Getting
Pro-Active
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21 GETTING PRO-ACTIVE
FIRST OF ALL..SIZING

{.CY! C
Cybertec PostgreSQL Configurator “(-CYBERTE!

Salact your version of PostgreSaL: # DISCLATMER - Softuars and the resulting config files are provided "5 15
4 BE THE CREATOR LTABLE TO ANY PARTY FOR DIRECT, TNDIRECT, SPECIAL, NCIDE
3 - # DAMAGES, INCLUDING LOST PROFITS, ARISING OUT OF THE USE OF THIS SOFTWARE
# Conna . .
GB of RAM in your server. . oot ions = 160 n P L f | | h h
n ostgre efaults are pretty ...lightweig
——

# Mamory Settings
shared_buffors = ‘16384 HB*

Number of CPUs (= cores): work_mem = *64 NB'

18 n maintenance_work_mem = '620 ME'

— huge_pages = try # MB| reguires also activation of huge pages via kernel

¥ https:/fums. postgresql.org/docs /current /static/kernel
effective_cache_size = '45 GB'

e e B Frequently review of configuration

ssD 3

it
Lo | o PGTune

Haw big s your database (in Gb)? Parameters of your system You need provide basic informa
168 m DB version what is this? hardware configuration, where is

= Consider parallelization

about your
orking Postgresal

i 13 database. Results will be calculated after clicking
| "Generate” button
'y what is this?
How woukd you deseribe your workload? | O5 Tvpe LL More information about "DB Type" setting:
Mostly simple short transactions (OLTP) 5 Linux « Web Application (web)
| | PU.
. what s this?
Haw many percent of your transactians are purely readll DB Type — Bl 5% or e i""r‘”""
o o Web application SR armoresinp -
| + Online Transaction Processing (oltp) - . o e
Total Memary (RAM whatis this? Typlcally CPU- o YO-bound F | t | h |
otel Memory (RAM)____ or Sif e Initial ne
[T PREpT— rI;v"\emiory size (RAM, required) GB .3:«:1: _m@u‘r:I e queres T
| « Data Warehouse

< § Number of CPU i ypically /0 e : i
4 Number of CPUs (optional ol O http://pgconfigurator.cybertec.at
Haw many replicas do you need? m i
Number of Connections what s this :
# Number of Connections (optional)

O https://pgtune.leopard.in.ua/#/

Wihich backup method are you planning 10 use? Data Storage what is this? .
pa_cum: Textual dumps 5 SSD storage
Can you lose single transactions in case of a crash? Generate L I I | |
O Yes @ No
- B T enable_partitionwise join = on T F'
‘Are you willing fo try out experimental features for better enable_partitionwise_aggregate = on
performance? Jit = on

Yes ® No Part of Accenture

# General notes



http://pgconfigurator.cybertec.at/
https://pgtune.leopard.in.ua/#/

22 GETTING PRO-ACTIVE
THE IDEA

= Recognizing slow performance before the users
= Possibility to check past performance situations
= Permanent tracking of

O Statement details

O Explain plans

O Load statistics
= No need of reproducing scenarios

trivadis
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23 GETTING PRO-ACTIVE
MONITORING

28 Health-check -

e test ~

Instance state

PRIMARY

Active connections

4

TX rollback pct. (avg.)
0,
0%
DB size (last)

782.3 MiB

Config change events

0

Invalid / duplicate indexes

0

WAL per second (avg.)

11.2 KiB

INSERT-s per minute (avg.)

328

Max. table FREEZE age

30.9 Mil

@
Brought to you by. [ ]
o YATA

10m ~
Instance uptime

5 days

Max. connections

100

TPS (avg.)

5.2

DB size change (diff.)

-864.0 KiB

Table changes

0

Autovacuum issues

0

Temp. bytes per second (avg.) ...

4.7 MiB

UPDATE-s per minute (avg.)

993

Max. XMIN horizon age

111

BERTEC

CIENCE & POST

PG version num.

110011

Blocked sessions

0

QPS (avg.)

27.7

DATADIR disk space left

33.5GiB

WAL archiving status

OK

Checkpoints requested

0

Longest AUTOVACUUM durati.

N/A

DELETE-s per minute (avg.)

0

Inactive repl. slots

N/A

Longest query runtime

44 seconds

Shared Buffers hit pct.

14.4%

“Idle in TX" count

0

Query runtime (avg.)

127.7 ms

WAL folder size

80.0 MiB

Approx. table bloat

35.0 MiB

Seq. scans on >100 MB tables ...

3.5

Backup duration

N/A

Max. replication lag

N/A

NB! The preset threshold values (green / yellow /
red) should be reviewed / adjusted!

For sure, monitoring is essential
,The fact that it's slow or what is exactly slow?”
Necessary PostgreSQL insights

O e.g. pg_stat_* views
Helpful Tools

O https://pg top.gitlab.io/

O https://github.com/dalibo/pg_activity

O Not pro-active but still helpful

Example

O https://pgwatch.com/

trivadis
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24 GETTING PRO-ACTIVE
MASSIVE LOGGING

log line prefix = '%t [%p]: user=%u,db=%d,app=%a,client=%h , =

Exhaustive logging possibilities

log parser stats = off

log planner stats = off = Stl’alght aﬂd eaSy COﬂfIguratIOﬂ
log executor stats = off

log_statement_stats = on = Be aware of storage and load
quicheckpoints = on . .

log_connections = on O H|gh malﬂteﬂaﬂCe

log_disconnections = on

log lock waits = on

log _temp files = 0

log autovacuum min duration = 0
log_error verbosity = default

O Evaluate Logging strategies

= postgresgl.org/docs/13/runtime-config-logging.html

log min_messages = debugb
log min_error_ statement = debugb

log min _duration_statement = 0
log min duration_sample = 0

log statement = 'all'

trivadis
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25 GETTING PRO-ACTIVE
MASSIVE LOGGING - AUTO EXPLAIN

LOAD 'auto explain';

auto explain.log min duration

set
set
set
set
set
set
set

auto explain.
auto explain.
auto explain.
auto explain.
auto explain.
auto explain.
auto explain.

log analyze
log buffers
log wal

log timing
log verbose
log settings
log format

'3S'

true;
true;
true;
true;
true;
true;

'text!';

Load the Auto Explain module

Or add in parameter session preload libraries
Configuration like usual Explain Analyze

Same here

O High maintenance

postgresql.org/docs/13/auto-explain.html

trivadis
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26 GETTING PRO-ACTIVE
PGBADGER

@ Overview

& Global Stats

= Advanced logging analysis reporting
e DATEI Jomaeme moam aens oo

al 12-12-11
02:02:02

O https://pgbadger.darold.net/
= Graphical reports based on logfiles
" |ncremential daily reports
= Cumulative reports per week

A SQL Traffic

787 querles/s “ -
Query Peak ringa

108 g ./
JL‘A kl HJ.J [ I B | []
trivadis
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27 GETTING PRO-ACTIVE
ALL GOOD, BUT WE NEED MORE...

= What exactly is going on...

= Runtime data of overall statements...
= Where is the waste of performance...
= Detailed load analysis....

= Somehow itis all in the catalogues, but...
O ...not so easy to find!
O ...not so easy to keep!
trivadis
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The Power of Extensibility
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29 THE POWER OF EXTENSIBILITY
PG_STAT_STATEMENTS

= No pointed reason for slowness
= Need of an overview of runtime statistics of all statements

" Period view
F
o—l

" Finding the long running queries
trivadis
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30 THE POWER OF EXTENSIBILITY
PG_STAT_STATEMENTS

= Statement level statistics
= Required by several monitoring tools
= Statement based collection of e.g.
O Executions
O Execution times (min, max, average)
O Rows
O Blocks read/write

trivadis
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31 THE POWER OF EXTENSIBILITY
PG_STAT_STATEMENTS

# show shared preload libraries;

shared preload libraries | pg stat statements u |ﬂSta||atiOﬂ
# create extension pg stat statements; . .
O Install contrib package from repository
# \d pg stat statements
View "public.pg_stat_statements” O Add shared_preload_libraries entry
Column | Type [
_____________________ +__________________+_
userid | oid | O Restart cluster
dbid | oid [ ——
queryid | bigint [ O Create extension...
query | text | ...
total plan time | double precision |
calls bigint = Optional configuration and functions

\ |
total exec time | double precision |
min exec time | double precision | ...
max:exec:time | double precision | ... O pg_Stat_StatementS_reset ( )
mean_exec_time \ |
stddev _exec time | |
\ |

double precision
double precision

rows bigint

" postgresqgl.org/docs/13/pgstatstatements.html
blk read time | double precision |

blk write time | double precision |

trivadis
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https://www.postgresql.org/docs/13/pgstatstatements.html

32 THE POWER OF EXTENSIBILITY
PG_STAT_STATEMENTS - EXAMPLE

# select

substring(query, 1, 50) as short query,

round (total exec time) as total exec time, calls,

round (mean _exec time) as mean exec_ time,

round (100 * total exec time / (select sum(total exec time) from pg stat statements)) as percentage

from
pg_stat statements

order by percentage desc;

short query

UPDATE pgbench branches SET bbalance = bbalance +
UPDATE pgbench tellers SET tbalance = tbalance + $
copy pgbench accounts from stdin

UPDATE pgbench accounts SET abalance = abalance +
alter table pgbench accounts add primary key (aid)

vacuum analyze pgbench accounts

total exec time

calls | mean_exec_time
1500 | 5
1500 | 2
1 664
1500 | 0
1| 193

1| 138

percentage

=N N

trivadis
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35 THE POWER OF EXTENSIBILITY
PG_WAIT_SAMPLING

Sorecr prsmne = Customer after migration from Oracle DB
CASE . .
WHEN COUNT(...) OVER (PARTITION BY ...) >= 1 = Bad performance in benchmark scripts
M pm p T O AR 0 = Customer was pointing on
END
FROM

y o Wrong indexing

/* lots of other JOINS and whatsovever.....

JOIN (
SELECT ..., COUNT (*) AS ... o Lots of full table scans
FROM ...

JOIN (
SELECT DISTINCT ...
FROM ... ) .
) oM = = \Where is the waste of time?
LEFT JOIN ... ON ... = ...
LEFT JOIN ... ON ... =
WHERE ... = "..."
AND ... IN ('...', 'Rev...iew'")
AND ... BETWEEN ... AND ...
AND ... IS NOT NULL
AND ... IS NOT NULL
AND ... = "..."
AND ... IS NOT NULL
GROUP BY ...

));...ON...=...AND...=...) ti‘ivadis
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34 THE POWER OF EXTENSIBILITY
PG_WAIT_SAMPLING

= Sampling based statistics of wait events
= Combination with pg stat_statements possible
" github.com/postgrespro/pg wait sampling

trivadis
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https://github.com/postgrespro/pg_wait_sampling

35 THE POWER OF EXTENSIBILITY

v W U W W

PG_WAIT_SAMPLING

git clone github.com/postgrespro/pg wait sampling.git
cd pg wait sampling

make USE PGXS=1

sudo make USE PGXS=1 install

make USE PGXS=1 installcheck

psgl DB -c "CREATE EXTENSION pg wait sampling;"

Installation

o O O

repositories or compilation (see left)
Add shared_preload_libraries entry
Restart cluster

Create extension...

trivadis
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36 THE POWER OF EXTENSIBILITY
PG_WAIT_SAMPLING

postgres=# select *

I0

Activity
Activity
Activity
I0
Activity
Activity
I0

I0
Client
I0
Client

N e e e e

from pg wait sampling profile order by pid, count desc;

CheckpointerMain
DataFileWrite
DataFileSync
DataFileFlush
BgWriterHibernate
BgWriterMain
WalWriterMain

AutoVacuumMain
LogicalLauncherMain
DataFileRead
DataFileRead

DataFileRead

Views

O pg_wait_sampling_current
O pg_wait_sampling_history

O pg_wait_sampling_profile

Functions

O pg_wait_sampling_get_current(pid)

O pg_wait_sampling_reset_profile()

trivadis
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37 THE POWER OF EXTENSIBILITY
PG_WAIT_SAMPLING

e e ia, = Customer Example
vent t , . .
cvent) = Buffer File Read/Write
count
from = |dea
pg wait sampling profile
wher e .
pid = 3300169; o Prevent writing temp files
= Solution
event type | event | count
———————————— B T B ,
10 | DataFileRead | ¢ O Increase of work_mem size
I0 | BufFileWrite | 3620 . . .
10 | BuffileRead | 1931 = Statement runtime from 15 min to 3 min
10 | DataFileExtend | 21
LWLock | WALWrite | 3
I0 | DataFileWrite | 1
10 | WALWrite | 1
I0 | WALSync | 1
LWLock | WALBufMapping | 1
Client | ClientRead | 1

trivadis
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38 THE POWER OF EXTENSIBILITY
PG_PROFILE

= So far so good, but still too pointy

= Time window based workload

= Compare abilities

Just picking a period to check the situation

trivadis
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39 THE POWER OF EXTENSIBILITY

PG_PROFILE

Postgres profile report (StartID: 1, EndID: 2)

Server statistics

pe_profile ver

Database stati| joc2042050
[emecant ssasseas)

bench

R R T e | k

bSb43912£0

Gasersmaastasas) | POSER

Complete list of SQL texts

WAL
3673406849
WAL segments 8| [z0sze0570d

QueryID
Top SQL by executioN | csz04517 [vacuum pobench_tetiess
2043t03733 |azrn
Query ID 350u£54445 |tnseRT 1uTQ pgbench_histary (sid, bid, aid, deles, meime) vacums (81, 52, 83, 54, CURRENT_TINZSTANP)
[Ty P ——r
12sechdasn o
Toametaszazassn) | PO [ncasoasas [cazare on sEeiace Pumceion grow sable veg f() REIUANA trigger A3 66 BSOIN EEAFORM pg_sleepid.l); AESURN NEN, END; 66 LaNGD]
asan773208 sae13nascs |seiecr o.n, ppareateat, pg_sataley.couss(i.ismparent) fram pg_satalsq.pg_class as & Join py_catalog.ps_namespace as @ on
Teascatnsceziotee) |POSIEE
45€21dn4e0 [0ROP TADLE IF EXI5T3 grow_table_senaned
35308 TbOE
B eice; | bencll| [ s3c3a739=3 |smomcaze. amie ssom_camie
— L e
leanamazanease) Sea33c137¢ |CHEATE TABLE IF NOD EXISRS grow table ( Ld SEAIAL FAIMARE EEY, short_str varahar(30), long_ste text |
3ec33c1976 bengly | 199527597 |qroate sgbemch_selisca 95 thalsnce - talance ¢ 1 WGeE +id - 22
Tasegsatesaces
Eedatefed |amuEeT abalance racA pgbench sssounta WRERE aid = 81
GbaTI03%e2
benel [ ses30e7mar [seveer + oo dummy_une 0
22 |FEUEST 51 an sevcing_scope,nane, sevting, reset_val boot v
postgRt | “*54*¥1 2% | cering scope, $24, syaten_Lsentifier: rtexe, sy:
e I w—
ta=traanererads7s) |POSER [i32uzussas [Upoare pobench branches SET bbalance = Lbalance + 51 WHERE bld = 82
1308270570 5332574245 | vacuum pgbench_branches
[50141075824B1177] benel
RPN F=gr datnene, dbs xact_coanlt, @ha.%act_zolliack, aha.blis reas, dba.bita bit, dba.tup_revarned, abs.tup
g F3_cnsaiog.pg_sts devabane Ghs ST py_cesaion.py database s O (dna.dasid = dk.oid) WRE dbe.davnans 19 ROT WG
sl [ erey—— dunny_func(] RETURNS WOID A3 55 DEGIN FERFORM py_slesp{l.5); END; 55 LANGUAGE plparal
caa00a o C6o239321 | cxante trigzer iow tarie iry DEGRE INIERT CF UFOATE ON grom_table FOR TASH ROW TRICUTE FUNSTION grow tabie_trafl)
Za3earEad [s21ECT extoame, name 28 xtvezsion TG pg_catalog.ps_extenslen NAERE extmsme T
=s4a109578
Teessscconentosact | PPOEH "4o7073343 |22 asazoh_parne+r
2044474235 |asince cauns(<) from pabench_branches
Fa3a7g) | CONU
saasszates |0
Requested check
equ omm | |t e e e e o e e
Checkpoint wri o—

" cfatahifd 2a2M0 |smzeer sr., atia \ad, stie. ide_blka_hit,CASE L.relacion WHEN st.indexrelld THEW 51 ELZE pg_relation_size (st.index:
Clieckpoiat yad] | 55225 S taloa b Son s ioms om OF 150h coRIPALE = . sndmSroLLd AR con:somespa an (1,001 TETY SovER Somw ATERAL [9ELECR
Checkpoints baff | o0 2007 —

[eBe3l5s3284anEa] = SELEST lid, Sup_3 _ecan, ot idx_tup_fi
b Tedecaooma | WaE st ciLLa THEN 43 ELSE Py SLALo0 e CAbLeSLre (be: eLL) — ealeace Pr-seseiog.Pe Eelatin
" (e330u4kat |9HLECT rafobiid TEM p3_cateiaz.ps_depend 4 SOIR deps dd O (4.053id = Bd.ohiid)) SHLEGD Gbiid FAoM deps) AP lcked om (st
Backend buffers = -
(64043621120 posig]
Fackend fsync 0 [taeechass | mmamer 1wwe grow_tanle (skors stz long svx) SERECT arzay_ve_srringiareay (select swbeer(fi, srne(random() + §2)1imteger
350e£54a45
2heroiaty bencll| | 0ma77015e2 [uroaTe pabench_scasunca sEX sbalance = abalance + 51 azaE aid - 32
Bgwriter in
SELECT e e i |
Number of buffef| 5 beodl anaryia nas, . eoplaval, Total_pian tina,se.ain plas_rine, st sax plas_tiss, st aess_pl
o ine,$6 as plan_systen tins,$7 as pun minfles, 54 as p!

sa226063c |

4 13 wor

WAL segments
Top SQL by execution

2345109578

CREATE INDEX IF WOT EXIZP3 ix_grow_table ON grow_table(short_sic)

2862881120
in4442550
££4

aELEST £ furcid, £ achamaname, £ funcnane,

\P3_get_function_scguments (€. fancid) A3 fu

om, £ooalla, £ total time, £oaelf

WV—I

Schema object statistics

https://github.com/zubkov-andrei/pg profile

Sample (snapshot) based repository
Regular and differential reports
Required extensions

O pg_stat_statements

O pg_stat_kcache (if needed

Like Oracle Statspack / AWR

Integration of pg_wait_sampling pending
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40 THE POWER OF EXTENSIBILITY
PG_STAT_KCACHE

% git clone github.com/powa-team/pg_stat kcache.git = Statstics about reads and writes on filesystem
$ cd pg stat kcache

S ke = Statistics about CPU usage

$ make install = pg stat_statements is required

=  |nstallation
$ psgl DB -c "CREATE EXTENSION pg stat kcache;"
O repositories or compilation (see left)

O shared_preload_libraries entry

= github.com/powa-team/pg stat kcache
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41 THE POWER OF EXTENSIBILITY
PG_STAT_KCACHE

postgres=# \d pg_stat_kcache_detail;
View "public.pg_stat_kcache detail"

Column | Type |
____________________________________ .
query text
datname name
rolname name

plan_user_time
plan_system time
exec_user_time
exec_system time
exec_reads
exec_reads_blks
exec_writes
exec_writes_blks

double precision
double precision
double precision
bigint

|
[
double precision } O pg_Stat_kcaChe
|
|

o O pg_stat_kcache_detall
bt o =  Functions
| ...

bigint

| e .
top | boolean [, = V|eWS

| .

|

|

|

|

|

|

|

|

|

O pg_stat_kcache_reset()

postgres=# \d pg stat kcache;
View "public.pg stat kcache"

Type - O pg_stat_kcache()

plan user time double precision
plan _system time
plan _nswaps
exec_user_time
exec_system time

|

|
double precision |
numeric |
double precision |
|

|

|

|

|

I

+
datname | name

|

|

|

|

| double precision

|

|

|

|

exec_reads numeric
exec_reads blks numeric
exec_writes numeric
exec_writes blks numeric
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42

My Strategy
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43 MY STRATEGY
BEING PREPARED

= Pre-install extension on all clusters per default
O pg_stat_statements
O pg_wait_sampling
O pg_stat_kcache (if needed)

= Default configuration, just in case

= Consider the use of pg_profile
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44 MY STRATEGY
BEING PREPARED

Review the logging settings
o Compromize need and log amount
O Keep an eye on storage
Fvaluate pre-defined logging settings
= (Create set scripts for those settings
= Consider analytics with pgbadger
= Use the reports for developement feedback
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45 MY STRATEGY
LOWEST HANGING FRUITS

= Cluster tuning vs SQL tuning?

= Prevention check for not reported long running queries
Possibility for SQL rewrite or index changes?

Check application behaviour

Fvaluate object statistics and collection strategy
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46

Final Words
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47 FINAL WORDS
RECOMMENDATIONS

= Make your life as easy as possible

" Don't over-measure

= Don't focus on one potential error cause

Take the lowest hanging fruits first
PostgreSQL-typical: Use the potential of extensions!
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