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2. contrib®>1—)LZEEVN., OJ(CSQLOXRTEHEZHAIT S
- auto_explain€®>1-—-J)L

®log_min_duration_statement
« IBERFEI LD D J=SQL & MBI & H(C OV ICH DTS
e 0] ZIBEIT D EEITSNIZ2TOSQLEOY(ICHA
o [EDERZE (C(FEREHNHE
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®log_min_duration_statement
axpallll

$ psql = "SHOW log_min_duration_statement” postgres mE(ZBE UL
EUEsQLbtit

log min_duration_statement

3ms

(1 47)

$ less /home/postgres/pgdata/pg log/postgresql-2016-03-03_211959. log

2016 03-03 21:20:59 JST postgres satock 25402 100897 LOG: duration: 5.059 ms
statement: SELECT abalance FROM pgbench_accounts WHERE aid = 99573;

2016-03-03 21:20:59 JST postgres satock 25402 100938 LOG: duration: 8.678 ms
statement: UPDATE pgbench_accounts SET abalance = abalance + 2006 WHERE aid = 50075;
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= 20— TUDEHR E/£130 OSS-DB

auto_explain
. ﬂﬂﬂ%f‘aﬂb‘?’z"?ﬁﬁ’&ﬂ‘uL/7Z':SQL(Z_".)L\'C\ EiTsHHEZ
OF > uT<NBcontribEZ1—)b
EpE{m
e A2 APM=I)b
-Y=ABSEIRUTAI A M=
postgresql-9.2.15/contrib/auto_explainZEJL R& 1> A =)L
- NNV TSRS AT LADSA A M=
postgresql92-contrib/\vor—%%414 XA =)L

GUC/I\SA—HDEETE
. shared_preload_libraries}\°§>(_—’5’(Zauto_explain=E§:L—)lz

DHBS AT SUZHEMHFADKS [CEHTE
- REDORRICIZT—IN—RADBEHHBE

SJLr==

« auto_explain.log_*/\S A—%DTE
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auto_explain
GUC/\S A—HS D5EEHI

$ less /home/postgres/pgdata/postgresql. conf

shared_preload_libraries = "auto_explain’
auto_explain. log_min_duration = '3ms’ # 3 UFMLUEEL-SOLOETETEZOSTH S
auto_explain. log_verbose = on # verboselgFizH 5

$ pg ctl restart -D /home/postgres/pgdata
H—N\ELREBOETEHF > TWVES ... .. 5T
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auto_explain
aopallll

$ less /home/postgres/pgdata/pg log/postgresql-2016-03-04_105927. log

2016 03-04 11:11:01 JST postgres postgres 18369 200856 LOG: duration: 4.444 ms plan:
Query Text: UPDATE pgbench_accounts SET abalance = abalance + -1404 WHERE aid =
8006902;
Update on public. pgbench_accounts (cost=0.56..8.58 rows=1 width=103)
—-> Index Scan using pgbench_accounts_pkey on public. pgbench_accounts
(cost=0.56..8.58 rows=1 width=103)
Output: aid, bid, (abalance + (-1404)), filler, ctid
Index Cond: (pgbench_accounts.aid = 8006902)
2016-03-04 11:11:01 JST postgres postgres 18369 200856 LOG: duration: 4.886 ms
statement: UPDATE pgbench_accounts SET abalance = abalance + —-1404 WHERE aid = 8006902;
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VACUUM®DESR 5 &
e GUCI\S A—HTEET D
- log_autovacuum_min_duration/\S XA—%

BERRAI> b
« VACUUMSR{T4E
- BRICEBLTULRLD
« VACUUMSR{THSEl =
- BROBVWEEFICEIVLTULVERLD
« VACUUMPFPRZEK5fE
- VACUUMICRERRHEEZ L TLRLD
« AR—SDEIRHFEEFEESNTLVRLD
- O 8525023 >0nkEEESD
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0.0
SS:08
| 4 terE s MO8 S X X

mlog_autovacuum_min_duration
o« ISERRBMU EHHD D IZAUTOCACUUMMEEZ OV (ICHHHT S
e [0] ZIBEITDEL2THAUTOVACUUMNEZOY ICHITS

e
T I AJL MMl -1 ()
TOIEEY 1 = >0 EImENS;

SFLrn
S
$ less /home/postgres/pgdata/postgresql. conf

log_autovacuum_min_duration = Imin

$ pg_ctl reload -D /home/postgres/pgdata
Y—NIZTFILEEELFELL
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log_autovacuum_min_duration
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$ less /home/postgres/pgdata/pg log/postgresql-2016-03-04 105927. log

2016 03-04 11:09:51 JST 18324 0 LOG: automatic vacuum of table
“postgres. public. pgbench _tellers”: index scans: 0

pages: 0 removed, 220 remain

tuples: 1074 removed, 6836 remain

buffer usage: 506 hits, 0 misses, 0 dirtied

avg read rate: 0.000 MB/s, avg write rate: 0.000 MB/s

system usage: CPU 0.00s/0.01u sec elapsed 10. 24 sec

© LPI-Japan 2016. All rights reserved. 51



terE s MO8 S X X

%' ANALYZEDER E/£1R0 ©SS-DB
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e GUC/I\S A—HTHE
- log_autovacuum_min_duration/\S XA—%
BERR1> b
« ANALYZESR1THE
- BAZR(CEILYT UV LD
« ANALYZESR1TH5E
- BRE0EWSEF CEIVLTUVRVLD
« ANALYZEPREBFE
- ANALYZEICEEREFEZELU TULWRULH
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log_autovacuum_min_duration

« [VACUUM®DEER] &[EU
- IBERBI EHH D IZAUTOANALYZEXMMEZ OV (CHHHT S
- T0] ZIBEITDELTDOAUTOANALYZEMMEBZOY ICHEHT S

aapaltll

$ less /home/postgres/pgdata/pg log/postgresql-2016-03-04_105927. log

2016 03-04 11:08:51 JST 18297 196254 LOG: automatic analyze of table
“postgres. public. pgbench_tellers” system usage: CPU 0.08s/0.05u sec elapsed 28.05 sec
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Jg‘ CHECKPOINT®DE:R

CHECKPOINTDE MRS E
s GUCI\S A—HTEET D
- log_checkpoints/\S X—%4
BERR1> b
« CHECKPOINT=1THEb=
- BURERTEIVWTWSD : HHRITDIE/INTA I R(ICRE
- FRERBEIEER UIZEDbh
-INWIDDSORSAIPNYIIRICKDIESHUIGZSSRBRELTLR
L\h = pg_stat_bgwriterE1—

my_db=#f SELECT * FROM pg stat_bgwriter;
—[ RECORD 1 ]

checkpoints_timed | 20
checkpoints_req | 1
checkpoint_write time | 5308471
checkpoint_sync_time | 9859
buffers_checkpoint | 60340
buffers_clean | 0

maxwr i tten_clean | 0
buffers_backend | 227643
buffers_backend fsync | 0

buffers_al loc | 143517
stats_reset | 2016-03-07 12:23:50. 405225+09

© LPI-Japan 2016. All rights reserved. 54



=

terE s MO8 S X X

mlog_checkpoints

« FIVIRA > bDBIEERT., ESHUENY T7HEFED
MmatRkEzOY ICEESHT

S—48 mIEME
I AL NME off
ZHAIEES 1 =20 EBInEd:s

aepaltll

$ less /home/postgres/pgdata/pg log/postgresql-2016-03-04 105927. log
2016 03-04 11:09:23 JST 18009 O LOG: checkpoint starting: time
2016—03—04 11:10:53 JST 18009 O LOG: checkpoint complete: wrote 294737 buffers

(35.1%); O transaction log file(s) added, O removed, 553 recycled; write=345.759 s,
sync=51.833 s, total=399.209 s; sync files=92, longest=4.678 s, average=0.563 s
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« FNS2Y O3> Ol
- WAL 71 )LD1DD Y1 X($16MB

- BRNC(IBRNICERAEINIIZORARBEIIGUC/I\SA—HFTRES
16MB x (checkpoint_segments x 3 + 1)

« 7—hAJ O EE
- 0SOV > RZRWTHESR
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B2t 9 D1EFh
« —/fHi%
- $PGDATA/base
- $PGDATA/base_pgsql_tmp
- $PGDATA/pg_log
- log_directory/\S X—45TiExE
- F=)VANR—R
« FNS2Y O3>0 Ml
- $PGDATA/pg_xlog
« 7—h4J 0%
- P=h4A42o097«4L O KV
— archive_command/\S X—4~ TIEE
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et MI-CF S0 X5 X

w5 —4 falE
* $PGDATA/baset&F— JLANR—A B4 TIsXoduir &
OSVY > RTHER
c AT U MFALX ($PGDATA/base&FT—IILANR—R) (&
Eﬁ?ﬁl’&ﬁ? CHfEsR
F—AIN—2 pg_database_size()
S—JIL pg_relation_size()
1>57 v IR pg_relation_size()
>—2J)L (TOASTED) pg_table_size()
=LA FTv IR pg_indexes_size()

=)L (TOASTEL) +1>FTWIX pg._total_relation_size()
F—J)ILAR—X pg_tablespace_size()
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AT A XD
sl

t T—ER—ZADYFA4X
postgres=# SELECT pg_database_size (' postgres’)
pg_database_size

167946424
(1 47)

t T—TLDHYa4 X
postgres=f SELECT pg_relation_size( pgbench_accounts’) ;
pg_relation_size

136593408
(1 47)

BAVTYIROYAX

pg relation_size

224817040
(117

postgres=f SELECT pg_relation_size (' pgbench_accounts_pkey’') ;

# 7—7JIL (TOASTEL) DHY4a4 X
postgres=# SELECT pg_table_size (' pgbench_accounts’) ;
pg_table_size

136658944
(117

t T—TNIZHFEETATVWERLETDSA VOTYIADYA X
postgres=# SELECT pg_indexes_size (' pgbench_accounts’) ;
pg_indexes_size

22487040
(147

t 7—JIL (TOASTEL) +A4 VTV IADYA X
postgres=tt SELECT pg total relation_size (' pgbench _accounts’) ;
pg_total_relation_size

159145984
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Zabbix+pg_monz

e Zabbix
- Zabbix(IA =2 >V —XADERY —)L
-Y—)EI—>1> bOHEABEDOETEME
* pg_monz

- TISNStL & SRA 0SS, Inc. HASZ#HHEEFEUE. ZabbixmEFdD
PostgreSQLEESRAAS>J'L—b

- PostgreSQL 9.28 E(C33fE

- —B¥Befharcldhttp: //pg-monz.github.io/pg_monz/

- BStIRE
- Y—)\5EiE
- B—)\0% (PANIC/FATAL/ERROR)
- T=INR—RABALX (U5THD)
- T0OCRE. RERIEGRE (V5THD)
- FIVIRA MEER (D5THD)
- FrvIaky bR (U5I5D)
- Ty ROV IRELDER (VS5THD)
- COMMIT/ROLLBACKEI# (957%D)
- —RBIFAIIWVEEAHE (VS5THD)
- RERIOFE/ Y IT> R © LPI-Japan 2016. All rights reserved. 62
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pg_statsinfo+ pg_stats_reporter

* pg_statsinfo
- NTTHBEFEUJ=PostgreSQLEADHEEEEHRY —IL
- HJEFRDOHETEIRE [RFvI>3awv b EUTEMNICRE
- B—)\O0 OfFI>7 5 — Miie
- AFvI2av FORFEEXEELUT TURS NUDB] B E
- PostgreSQLS8.3~31ix. OSIERed hatFMDLinux(Cxit

- —Kfhidfarcld
http://pgstatsinfo.projects.pgfoundry.org/index_ja.html

* pg_stats_reporter
- pg_statsinfoCIREUEBHREES 1 7IIVICERRITDVYV-IL
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1. NSA=FT7A) (RYRY) ZHE
- postgresql.conf
- pg_hba.conf

2. RI)IAHG—=)\TIRIY—)\DNAN—R)\V O TV I &S
3. INSA—=HFT7A4) (RI>VI\AL) &E

- postgresql.conf
- recovery.conf

4. R )I\AH5—)\DicEh
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pret ARNU—=Z38 - LTUS—33>0RE (v25) TR0 0SS-DB

Q L—J J Pty S i & 5 )

siEI 71 (NRF)
» postgresql.conf
* pg_hba.conf

AMNIU==22 - LIV —33 VICEETIINGA—S
e postgresql.conf

- wal_level

- synchronous_commit

- synchronous_standby_names

- vacuum_defer_cleanup_age

- wal_sender_delay (~PostgreSQL9.1)

- max_wal_senders

- wal_keep_segments

- wal_sender_timeout (PostgreSQL9.3~)
— replication_timeout (PostgreSQL9.2)

- max_replication_slots (PostgreSQL9.4~)
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B JAFUTEEITDINREDHDI\SA—H
(1. wal_level A
- WALOHEAUANIIZIETE
- “archive” F£7=(d “hot_standby” &i&87%E
2. max_wal_senders
- WALZRXT DAL —T H—)\ORAXHBEIETE
- max_connectionsB{_LDE(IIEETET /RN
3. wal_keep_segments
- pg_xlogBe FICHRIFTDR/NIWALEZI A MIEIETE
- LI V=23 VBN REUREIBEES. WALEGXBIICSY AT
\_ WALDHIREN S algElED H S )
i 4. synchronous_standby_names )
- BHIL T VU —33 D RICERTE
- BOREWD TEHS Y —)\&I8EDIEE
- URAMATEHICEOMNTWSY—)HQEHIL I U —>3 0%

\, J
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e archive_mode
e archive_command
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» postgresql.conf
* recovery.conf

ARNV==20 - LTV V(CRET DINSA—4
e postgresql.conf * recovery.conf

- hot_standby - restore_command
- max_standby_archive_delay archive_cleanup_command
- max_standby_streaming_delay standby_mode
- hot_standby_feedback primary_conninfo
- wal_receiver_timeout - primary_slot_name
- wal_receiver_status_interval - trigger_file
- synchronous_standby_nhames - recovery_min_apply_delay
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—~DPOSLgresaql.co N

1. hot_standby

- A2 )\ A TRVWED IR ZZ (T3 R]EE(C I DNERTE

— “on”"(CERTET D ETEAIDEN EIEE
2. synchronous_standby_names

- R=X)\w 7V TEEDORICNAIHDEREDFF IE—=

NBDBDTRI I\ AHDEEICEE

= 7\;5’ INAB—)NDUR bZHIBR (TDINSA—SZHENCT

N & y

4 N
* recovery.conf

1. standby_mode
- "on"(CE%TE
2. primary_conninfo
- R )\ AW R I N\DIEGEIEHRZ se &k
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Lo Usr—<3 >0
e NS A—THEE. RII\1ZEEITBCETLIVS—S3>
AL

standby-$ pg ctl start -D /home/postgres/pgdata

l/j Ua-_ya /@‘I*IU\ I:Illfl‘
« IRXAHTpg_stat_replicationE1—%& S8

postgres=# SELECT * FROM pg_stat_replication;
—-[ RECORD 1 ]

pid | 17696

usesysid | 16516

usename | rep_user

application_name | standby

client_addr | 192.168.1.10
client_hostname |

client_port | 28557

backend_start | 2016-03-15 17:14:40. 426885+09
backend_xmin |

state | streaming

sent_location | 0/16000278

write location | 0/16000278

flush_location | 0/16000278
replay_location | 0/16000278

sync_priority | 1

sync_state | sync
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BWALLKIEDZEDRIHEH SBEINEZ R T D
« YAR%H
- pg_current_xlog_location() : WALDE E H ULIiEZ= iR
« A INA
- pg_last_xlog_receive_location() : WALDZ{E(IEZER
- pg_last_xlog_replay_location() : WALDOUHIUGIEZETER

 pg_stat_replicationE1—

- *_locationD1EFHMN S, RFZINADBIRINE ENEITWALDZ
(FERD PBEHIEN TS HHER

pg_xlog_location_diff)ZZBBUL\DC & T, 16EHDENDZE/ 1 MY

EUTHERTED

© LPI-Japan 2016. All rights reserved. 80



EE1R0 ©SS-DB

et MI-CF S0 X5 X

atZ%ﬂm I #E

© LPI-Japan 2016. All rights reserved.

81



RS T IN E/TR0 ©SS-DB

@ L—d 4 seres SI-CF Sa X6 2K

pg_statistic >—JJL
o« F—AN—X(CET BT IBIHRIMRFESNTLSD
- NULLIETHD5DEIEN>, REDEEEDRHRE
 ANALYZEIC KD TR - BN, RITsHEDERICERETND
e F—HDHELE, —I1—Y(ER3Z EDHFELDRL
e stats_collectoro OZAHEHRZEZITHRDEHEL TS

pg_stats E1—

 pg_statistic DE1—T. —f1—YH\GRHED OJHE
o RRAAHEY". MEBHNRMDNIEDRIIESVVREDHERTED
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mpg_stat_database

o F—HINR—AHHMDHEHFHRZRSR SIS D CEINIC

- .
-d=w b O-JVI\Y DGR BEL. TOENIEHE
-+
BUEDISHRER RT3
- B, SREH
my_db=#f SELECT * FROM pg_stat_database WHERE datname = 'my_db’ ;
—[ RECORD 1 1]
datid | 16384
datname | my_db
numbackends | 1
xact_commit | 156089
xact_rollback | 30
blks_read | 447893
blks_hit | 2902866
tup_returned | 35494446
tup_fetched | 340071
tup_inserted | 5154291
tup_updated | 459693
tup_deleted | 555
conflicts | 0
temp_files | 17
temp_bytes | 300400640
deadlocks | 0
blk_read_time | 0
blk_write_time | 0
stats_reset | 2016-03-07 12:23:57. 477089+09
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mpg_stat_user_tables. pg_stat_user_indexes
e =T ). 4>7vIAHEMNDFETIEER
- S=T3VIAFY . AOFVIRAFv O DEEE 4
- BB
- (auto)vacuum/analyze [E1# & =& (CEHE U /= BFR

my_db=# SELECT * FROM pg_stat_user_tables WHERE relname = 'pgbench_accounts’ ;
—[ RECORD 1 1] '
relid | 32978
schemaname | public
relname | pgbench_accounts
seq_scan | 6 ' N iy -
seq_tup_read } 6000000 RREBHROTERNI(C
idx_scan 47806 B
idx_tup_fetch | 47806 BELU. EDEDGH%E
n_tup_ins | 1000000 =5
n_tup_upd | 38835 ﬁEWg—%
n_tup_del | 0
n_tup_hot_upd | 23821
n_live_tup | 1000000
n_dead_tup | 25398
|ast_vacuum | 2016-03-08 07:52:14.509574+09
last_autovacuum |
last_analyze | 2016-03-08 07:52:15. 1885+09
last_autoanalyze |
vacuum_count | 1
autovacuum_count | 0
analyze_count | 1
autoanalyze count | 0
o 84
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pg_stat_activity
s BHMERRTDT—AIN—XICEHEUTVWDIRISAT> D
MBS ZRR
- DITUAR
- BB, FSOYOS 3 RMA. I URMKESH
- Qv oFsHhESH
- AF—HRX
- AY=yelci®
- O > RiSHEsh &
 IERBIRROTHMEIIN=ZII)&EH
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 pg_stat_activityti i

my_db=# SELECT * FROM pg_stat_activity;

2016-03-08 10:26:25. 207591+09
2016-03-08 10:26:25.207616+09

query_start
state_change

—[ RECORD 1 ]

datid | 16384

datname | my_db

pid | 32513

usesysid | 10

usename | postgres

application_name | psql

client_addr |

client_hostname |

client_port | -1

backend_start | 2016-03-08 09:35:17. 770864+09

xact_start | 2016-03-08 10:26:25. 207591+09
|
|

waiting | f

state | active

query | SELECT * FROM pg_stat_activity;
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i, FFEARUEWHRETIEER
* pg_stat_statements
e pg_statio_user_tables
e pg_statio_user_indexes
* pg_locks
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pg_stat_statements
« H—)\TRITNIER2TOSQLETEIZPRTEFRIARED
et Bz UNET ScontribE> 21—
« RIGRBOTEN(CHISUL. TOENBEZHERIT D
EpE{m
e A2 APM=I)b
-Y=ZAHBSEIRUTAI A M=
I:l)\OSt)?z resql-9.2.15/contrib/pg_stat_statementsZEJL R&1 > X
e N\ —IEBI AT LADSA A=)
- postgresql92-contrib/\w o —>% 1> A =)L
GUC/\S A—4 DEHTE & EIERDIERY
 shared_preload_libraries/\S5 X—#(Cpg_stat_statementsE
T1-IDORBSAITSUEGHADKS [CERTE
- EEDORRIC(ET—IR—ADHRESHIHE
- A EE1—ZERK
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pg_stat_statements
GUC/I\S A —45 LEEDETH

$ less /home/postgres/pgdata/postgresql. conf

shared _preload libraries = 'pg stat_statements’

$ pg _ctl restart -D /home/postgres/pgdata
H—/\MEILENEBOSETE#F>TWHET. ... ... =T

$ psal —c “SHOW shared_preload libraries” postgres
shared preload_libraries

pg _stat_statements
(1 17)

$ psal —c “CREATE EXTENSION pg stat statements” postgres
CREATE EXTENSION
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pg_stat_statements

aapalll

postgres=f SELECT * FROM pg_stat_statements ORDER BY total_time DESC LIMIT 1;
—[ RECORD 1 ] '

userid 10

dbid 12896

query UPDATE pgbench_accounts SET abalance = abalance + ? WHERE aid = ?;
calls 132696

total_time 1180248. 32300001

rOws 132696

shared_blks_hit 1364188

shared_blks_read 254148

shared_blks_written
local_blks_hit
local _blks_read
local_blks_dirtied
local _blks_written
temp_blks_read
temp_blks_written
blk_read_time

I
|
I
I
|
I
|
|
shared_blks_dirtied | 248486
|
|
|
|
|
|
|
|
blk write time |

OO OO OO OO O

postgres=#

© LPI-Japan 2016. All rights reserved. 90



2 R (CHRE U T L VREHIES E/ETR0 0SS-DB

@SS:08 4 '
7 TR A e & 4 §

pg_statio_user_tables. pg_statio_user_indexes

« BT —JIIARBENIEI OY V7 IR RARRERTR
- =TI 12F7TYVIRA. TOASTICOWTHUTDIFHRZ =t
- JOY U DEed»A R
- Frvaby bUTZEFHAHE
- RERWEOTEMNICESL. TOEDRHRZHERT D
« ZOBFEwMISFrYvSaby MREHEETED

FrwvSakewv MR
postgres=tf SELECT relname,
postgres—# round (heap_blks_hit*100/ (heap_blks_hit+heap_blks_read), 2) AS cache_hit_ratio
postgres—-# FROM pg_statio_user_tables
postgres—# WHERE heap_blks_read > 0 ORDER BY cache_hit_ratio;
relname | cache_hit_ratio

pgbench_accounts | 67. 00
pgbench_history | 98. 00
pgbench_tellers | 99. 00
pgbench_branches | 99. 00
4 17)
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pg_locks
« OV U DIREZ—ETRR
- Oy V&Rl

- AV OIORFKOAT ST O ;. T—T)IVIEHR 3
e pg_stat_activity&#HaShtEdE0vVIZ2EFF U TV UERE
MBETZ S
o RIRBIHROTEMN(CHBL. €EDENBHRZHEZIT S

etBiEE =
e OS5wSaVUANVULEEEIHTBEHRIL VI EIEET S
- PostgreSQLIIOSY S a1 UBES. RetigILIHZEIVUF7
- autovacuumilLiB D MU B (CERDIEERBD TRV TESE
- FE&) CanalyzeZz =i

- B3hi78pg_stat_all_tables.n_live tup EAEITEX
pg_stat_all_tables.n_dead_tuph'&=Fib=ns
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! DIVUFI—Z2VDERS E/E1R0 ©SS-DB
R OIVUFI1—=>IDiFN
- BROFFITUERTURTHEERE
- BICHEDHD D TONBNEBETE
- BVWVEFRENETZFIFT
- EIFOMDONE(CESE ]I SNERVVHMEE
- FIFDRIDSQLICES MR SNIRVLVIMRE
- B4 12)H— > THRIT

BOTVUFI1—2P0DAUYES - FAUY S
e XUy K
- BEOITIVUERBNESTHERETED
S RRICES TRIMEEEECEEINBEENZLEHD

« FAUY b
- PTUT—2 3 > OBUENBBICRB T ELSL<. FAMREDIR M
hh3

- RRDRIBTRVWEAITHEEL LY

© LPI-Japan 2016. All rights reserved. 94



EXPLAINEZEXPLAIN ANALYZE

BTS2 (E7sHE) DHUS

e JTVUFI1—=2PDEXK(E. EXPLAINIOV> RTOIS>D
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pgbench=> EXPLAIN SELECT * FROM pgbench_branches b
pgbench-> JOIN pgbench_accounts a ON a.bid = b.bid;
QUERY PLAN

Hash Join (cost=1.11..20073.11 rows=500000 width=461)
Hash Cond: (a.bid = b.bid)

-> Hash (cost=1.05..1.05 rows=5 width=364)

(5 rows)

—-> Seq Scan on pgbench_accounts a (cost=0.00..13197.00 rows=500000 width=97)

-> Seq Scan on pgbench_branches b (cost=0.00..1.05 rows=5 width=364)
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REXPLAINfERDRMHH

pgbench=> EXPLAIN SELECT * FROM pgbench_branches b
pgbench-> JOIN pgbench_accounts a ON a.bid = b.bid;
QUERY PLAN

Hash Join (cost=1.11..20073.11 rows=500000 width=461)
Hash Cond: (a.bid = b.bid)
—-> Seq Scan on pgbench_accounts a (cost=0.00..13197.00 rows=500000 width=97)
-> Hash (cost=1.05..1.05 rows=5 width=364)
—-> Seq Scan on pgbench_branches b (cost=0.00..1.05 rows=5 width=364)

(5 rows)

« EXPLAINOH AR
e 5> )—R%
- IBDIEFRZE IR B0
o MIEHRVUL—>3 >4
- AFVvORKUL—23> (F=TI1>2F7YvIR) DOHEH
- RIEIGHR
- ANALYZETHE U#sHESmh S REE - E1ER
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- Seq Scan : EHI OV IHSIEICE—TD2EFEZAF v >
- REWT=TJILTIIEEGMN(CT o XTI/OH D

- Index Scan : 1 >F VO RCEBDWTCE—TZXAFv>
- SAHNTIOTRICIRD
- R=(Cev I BIHZEITELSIRD

- Index Only Scan : 1 >F VI ADHERNWTAF V>
- CFESHICVACUUMZ LI EIEIEINRLY

- Bitmap Index Scan : #8017V IADSERLIEEY fYT(C

HOWTE—TJT%ZAFv>

- Evw MRYITHATY (CIRENEER
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- Nest Loop : Outer1fFlcDZEInner2&FZ X+ > UiEE
— Innerfll DAEIHZ L\ E Al (CIE L
- Merge Join : e+ —TCTY—bhSNERELZES
- BRHICY— I DIRENSHDN. KSESVVERBEUTELDIEESR
- Hash Join : Inner®E&F—T/I\vS 15— EERKL. TNIC
HEDOULWTOuterg2 A+t >
- J\w2aF—=TJILA" ATV (CINFENFHE D &R

o Tt

- Sort : fFRZUWNEX
- BWRIAZNWE—RF I 7 1)L ZEONGEDHD
- RET—FDYV— IR ERST — X Tldwork_memZ LT3

- Limit : 5ROITHAREDOEBDES TS
— AR (CHERHFENV IR TEOBERDDERLY b &(ICHE

BEMZHD DTN

- Materialize : &Rtz Y b2 —RIS(CRTF

- #ERtwY Mhiwork_memU ERS—BKEI 7 A)LICEEHT
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« ANALYZE (Boolean)
- TrueTHNIEERIFRICHTITVUEREFTUTE/ — RO Z 511

« VERBOSE (Boolean)
- TrueThNnIEFFEMIFIRZE L P

« BUFFERS (Boolean)
- TrueTHNEHB/I\Y T 7 DERRRED D

« FORMAT (TEXT. XML, JSON. YAMLOW3d nhY)

- EXPLAINGERDHE N T A — WV MEIEE
- A MITEXTHR
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BEXPLAIN ANALYZEfSRDH5H 5

pgbench=> EXPLAIN (ANALYZE, BUFFERS) SELECT * FROM pgbench_branches b
JOIN pgbench_accounts a ON a.bid = b.bid;
QUERY PLAN

Hash Join (cost=1.11..20073. 11 rows=500000 width=461) (actual time=0.032..609.519
rows=500000 |oops=1)

Hash Cond: (a.bid = b.bid)
Buffers: shared hit=2273 read=5925
-> Seq Scan on pgbench_accounts a (cost=0.00..13197.00 rows=500000 width=97)
(actual time=0.005..173.159 rows=500000 |oops=1)
Buffers: shared hit=2272 read=5925
—> Hash (cost=1.05..1.05 rows=5 width=364) (actual time=0.009..0.009 rows=5
loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 1kB
Buffers: shared hit=1
—-> Seq Scan on pgbench_branches b (cost=0.00..1.05 rows=5 width=364)
(actual time=0.001..0.001 rows=5 loops=1)
Buffers: shared hit=1
Total runtime: 710. 760 ms
(11 rows)

RS 3R
time : FAERM (RE4—Fr7v 7. . 24)
rows : EEOE Y FMEE

loops : # V)R L [E1%K
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« BRI (CANALYZEZ 1T U THFHIBIREEN
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« KEEM/\WY FDEISFEIANALYZERT D

nEMERD 7T U DRITEHE (Tauto_explain TTHEER

« J—)\—OD[CETENIZSQLOETEHEZ R NT S
- ERGEE NEAEE] OIRZSR

« SEANELRBDT, FBISHEEEZ on/off DWMIDHXIRE
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- REDITHERBEN DD ERBURT S CIRD I ENZL
- B U TVWSIBSIEANALYZEZ 1T U TR IR Z EH

s RFEFMADMEH DI ESICREMNENCTIRDYT LY
- SR DHBERERIEEZRE UL

Y —pMNABEITUTSARX
e sort./) — R®dD [Sort Method] IEEH* lexternal sort] (CiXRD 7=
BREXAEYLTY—PMOTEEULUTULRL
- [Disk] IHE®DEIZIEU Twork_memZigod C & &iRET

- work_mem(3I' 5> ) — RS EDBIFRMBERDTIEPLUITETRNK S CiFE
=
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BEXPLAIN ANALYZE C®Dloops

* loops(d. €D/ — F2EHEDBEESNIZEIZRDT, #EDIEUMDEE
MMEXBBESIER MUY (2D

* Nest LoopDInnerfllid ET1IELDBEXRELS RS
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menable_*3RGUC/I\SA—HEZEE
« 5> ) —ROEATEZBIHTIINGA—FEEEIT D
- enable_seqgscan. enable_indexscan/&
- enable_nestloop. enable_mergejoin’}&
- enable_material. enable_sorti3&
e SETXTEYS 3> HICEEDHE
- SQLX Z & (CtIbEX B & EHlEE
X 22U SETXXDA—)\—AY RHH S
¢« 1—YRIGUCI\SA—AH&ERT D&, EEIFICEHEDIDEDS

BIARNI7OHIRGUCINSA—HBEEE
« JAMEBHRICEDNBDINSGA—FIEEEITS
- seq_page_cost. random_page_cost
- cpu_tuple_cost. cpu_index_tuple_cost
- cpu_operator_cost
- effective_cache_size
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Bpg_dbms_stats
* PostgreSQLO#F DRt G2 EHE
- HstipERZzEE U TETHaDZE{LZHliLE
- ABRIEOHETBIREIRBRIBECBIELTCTF1—=>0
https://osdn.jp/projects/pgdbmsstats/scm/qgit/pg_dbms_sta
ts/

mpg_hint_plan

* PostgreSQLTE> MZFIATIEEICT S
https://osdn.jp/projects/pghintplan/scm/git/pg_hint_pla
n/

BpgAdmin-1I
« RITHEZEDS T+ HIVICERTR

c JTUFZTHMADISA KIS —
http://www.pgadmin.org/
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