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* 0 TnERE

| '+ work_ mem i autovacuum
AE! . shared_buffers |1 “emeEsssssecd| _WoOrk_mem
" maintenance :__‘ff:'ffff:'f:'ff_"f:'5:':'_"f_"ff_:_"_"f_"_"f_:_"_"ff_;:
g iﬁéimﬁﬁfféfé """""""" o work mem i temp_buffers
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packground
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pOStmaster/ Writer archiver ogical replication
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AEY/TOCR/ARL—2 (1)

HRTOEX @srA0Ss,INC. ©SS-DB

w2 TEBTZTOER
PostgreSQLOMT TR, BHEHESIETOLR

postgres BaDo=547> hOBEKRZNIET DT OTR
(max_connections = 100)

checkpointer FI Vv IRA > NMUBZEITSTOEXR
srle il RS s HF)\y D7 BENSZT 4 AJ(CESHITOEX

m WAL (Write-Ahead Log) DEZAH#%T5TOTER
stats collector HetiBmR=EINET 2T 01X

$ ps xf
PID TTY STAT TIME COMMAND
(HE8)
89072 pts/1 S 0:00 /usr/pgsql-11/bin/postgres
89073 ? Ss 0:00 ¥ postgres: logger
89075 ? Ss 0:00 ¥ postgres: checkpointer
89076 ? Ss 0:00 ¥ postgres: background writer
89077 ? Ss 0:00 ¥ postgres: walwriter
89078 ? Ss 0:00 ¥ postgres: autovacuum launcher
89079 ? Ss 0:00 ¥ postgres: stats collector
89080 ? Ss 0:00 ¥ postgres: logical replication launcher
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AEY/TOCR/ABL—2 (2)

TOCRESRE @srA0Ss,INC. ©SS-DB

NEECKOTRET S O0LR

PostgreSQLOOT % J 7 JLICEEH 9Ot R (logging_collector =
on)

autovacuum FS—ASADEHREEEMR L. autovacuum workerJ O X =& I 30X

launcher (autovacuum = on)

B&h/\F1—A%xET79 D0t X (autovacuum_max_workers = 3)
archlver WALZ 77— h-J 93701t X (archive_mode = on)
background LGl EROVIBRZRITI BRI - EED IO X (max_worker_processes = 8)

logical replication logical replication workerZzic&19 37O X

launcher

logical replication WALZERIEL T —> 3> T/I\ TV v H5REL. BAITITOLEX

worker (max_logical_replication_workers = 4)

wal sender WALZZA KU ==L T U5 -2 3>DRF>2)\ 15—/, @#mEL T

T—23ADYTRISA)\NEpxd 3701 X (max_wal_senders = 10)

RN RS2 U 23 DR ) A TWALZBR Y 3701
WALER NU—S> 0L T UG —S 5> TISARUNSRHET HTO1R
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ERBAEY EUTHESR

HHN\vJI7 F—AIR-ADZHHEZ(THEONBIHEAETY, EX
Bl tiisds S 0 EUMIGBUL EDiZE(E1/472E . Windows ETlE
512MBUAICERTE

WALy J 7 WALEZAHIEONDIHEEXAED, T IAI -1
(wal_buffers = -1) (Ishared_buffersd1/32H B &h5%E. WAL 7-1)L
DH A X EE U 16MBHARAE

BFIOCRABICHIRT IAEY

D—OXEY (work_mem = 4MB) N — NLIEYS) v = 3 VERRALIR (CEDON DB AT, A~
BIBDE—RT71)L=ZVERL L TUIET B,
max_connenctions& DREMG&EZE,

ATFIORAT—IOAED I\F 31— LA 2TV O RERICENDND AT,
(G E e o) el = b 2 R gutovacuum_max_workers & DR ZE EE

BEHVACUUMD—IXAEY B&VACUUM(ZEDND AXEY

(autovacuum_work_mem = -1)
—iF)\w J 7 (temp_buffers) —BEF5T—J )RR ICfEDN D XED
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ARL—2 LOMEEE (1)

{g‘ F—IR—2TSRY @c<rnoss.Inc. @SS-DB

T—AR—=RYS5RAA(SPGDATAT1LIR))

PG_VERSION
base $ 1s $PGDATA
global PG_VERSION pg_logical pg_subtrans
pg_xacts base pg_multixact pg tblspc
pg_dynshmem global pg_notify pg_twophase
Q&J‘ga_-:irif/) pg_clog pg_replslot pg xlog
pg_ldent.con pg_dynshmem pg serial postgresqgl.auto.conf
pg_log pg hba.conf pg snapshots postgresql.conf
pg_logical pg_ident.conf pg stat postmaster.opts
(&BE) pg log pg stat tmp postmaster.pid
pg_stat_tmp
pg_subtrans
pg_tblspc Srus
pg_twophase s EJ71I
pg_wal ] » postgresql.conf
 postgresql.auto fcon _ .
(postgresql. conf b PostgreSQLD:EET 7 1 )b
postmaster.opts * pg_hba.conf
postmaster.pid - HSATS NS
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égl ARL—2 LOEEE (2)

vl F—HR—ZADWERE @srA0ss,InC. @SS-DB

F—aR—2H52%4 MWbaseF—1 LI KU

PG_VERSTON | e BEF—ANR=XCHWBUET 1 LY NUBE
<%1 _—1 s oid2nameTF—HIR—RBEHE
pg_Xxacts \
pg_dynshmem \
pg_hba.conf 1/ $ oid2name
pg_ident.conf 13051/ All databases:
pg_log 13056/ 0id Database Name Tablespace
pg_logical 16384/ | | m---mmmmmmmmm e
(HBR) 13056 postgres pg _default
pg_stat_tmp 13051 template® pg default
pg_subtrans 1 templatel pg default
pg_tblspc 16384 test pg default
pg_twophase
pg_wal
postgresqgl.auto.conf
postgresql.conf
postmaster.opts
postmaster.pid
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égl A= LOEEE (3)

ol F=TNITANOMERE @srA0ss,InC. ©@SS-DB
F—aR—2552%8 BF—INR—=AT«A LI KV
 PG_VERSTON e =) A1FTYVIREDT—HIIT7A IV

(base P BMEN3 (8kBEH{I)

acts \| - 0id2nameTF—T NI 7 A NEEBE
pg_dynshmem \

pg_hba.conf 1/ :

pg_ident. conf 13051/ 16385 : .

s ||y | |# odinene 0 test

pgrloglcal <\16384/~>_> L (SSIETT_JSIT Filenode Table Nar;le
(*Hﬁt)t . 16387 _vm

pg_stat_tmp 16391 | | TT T TTTTTTTTTTTTTTOC
pg_subtrans 16393 16387 t1
pg_tblspc 16394 16385 t1 id seq
pg_twophase : 16394 t1l pkey
pg_wal pgsql_tmp/

postgresqgl.auto.conf
postgresql.conf

postmaster.opts pgsql_tmp>—1 L2 bUC(E. work_membhF
postmaster.pid BUREEBSC—RI 7 IVDMER NS
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‘@Q AR — LOWERE (4)

ol BT IOYERE @srA0ss,InC. @SS-DB

g_; 7

TN (177—4) (F8kBDT OY VHHIT I 7 A JLICIEHN

ctid =(1, 1)
. pd_linp[0] ctid = (1, 2) ctid = (1, 3)
8kB oR—
PageHeaderData pd_linp[1] , pd_linp[2]
pd_linp[3] ,
8kB IR— ctid = (1, 4)
8kB 2R—
n~N— \
RT3 R2T)2 2TV BT —5
8kB
=# SELECT *, ctid FROM tl1 WHERE id = 10;
id | val | ctid
____+ __________________________________ + ________
10 | d3d9446802a44259755d38e6d163e820 | (0,10)
(1 row)
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ARL—2 LOYEEE (5)

WALT 7 1 JLOYEEE @srA0ss,InC. @SS-DB

@/;nssrna : /
Vi \—7 &Y |
=S

F—ar—24524 MBWAL (OP%KGFTEEAH) T71)L
PG_VERSION « NS> O0EBHENDS
Zizﬁal «1J741)L16MB

pg_Xxacts

pg_dynshmem
pg_hba.conf $ 1s $PGDATA/pg wal

pg_ident.conf 000000010000000000000014 000010000019
pg_log 000000010000000000000015 ©VVVVVV100000VVVVRVLB1A
pg_logical 000000010000000000000016 ©0VVVVV100000VVVVVA1B
€1:)) 000000010000000000000017 archive_status
pg_stat_tmp 000000010000000000000018

pg_subtrans
pg_tblspc
pg_twophase
(pg_wal

pos .auto./conf
postgresql.conf
postmaster.opts
postmaster.pid
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ZHEO1L
ZE02 =
,—' QEOS -(-:-3-)---:--3-J.|.\. ........................ »
WALZ7A4 )L
: (pg_xloQ)
WAL/\Y D7
HILFHITAVIE
"""" R—SORBE
o~ R— —_ﬁz&?‘;(t;é
HSysaltn | 1227
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W, z—smamo/E=as ()

T @srA0ss.Inc. @SS-DB

\J'!J - J

HBE/N\Y I 7DEEASTET 1 XD (CBR
c FIVIIRA> b
- checkpoint_timeout = 5min. max_wal_size = 1GB
e FrvS1EVNWHU (TARTOR—IHETETNIZIES)
e writer2’ OCAN/N\Y OO5T7> RTRLEEITS
T A RV RMBEHFDWALD 7 A IVIIAREICTRD

R—3
WALZ7A4I)L
Iﬁ%&&ﬂ&ﬁlc\s 7‘\D“J7 (pg XIOQ)
X9 5TAvI%E
RSB o
T—hA4T8aT~

HENYI7 T—ILIF7AIL
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T—I BB /EEAFH (4)

%%f SLEE @srAoss.inc. @SS-DB

NSoYOS3IDEANWTC/\—2 3 >l
BB DEEIIAH
F—T L1 DAHE —{ N ST 3D 12304
SELECT * FROM t1
Xxmin=12302 xmax=0 value='S'

; ;55 32ID 12306
UPDATE t1 SET value ='G'

Xxmin=12302 xmax=12306 value='S'

Xxmin=12306 xmax=0 value='G'

cS2H 452 321D 12308
Xxmin=12302 xmax=12306 value='S' DELETE FROM 11
xmin=12306 xmax=12308 value='G' v

S aVRTRIZT—TIVSRBLI-LE, BEENRENS
SELECT xmin, xmax, * FROM t1;
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;@" B EMIR DR @srA0SS,INC. ©OSS-DB

\\ “77/‘

HEEFI1——PVERET DIEHICRIREDITL. HEEET DR
RKOERZIFE
e OSDI AT LEHRY—IL
- AEVUDFIRIRR
- CPUDFIRSR
- T4 RPVI1/0
» PostgreSQLMD#HE
- OV h 5iRAAE
- RITIFFHB RO
=>A = F—TRIRTERTBIWCDOVTTEBN
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@T% EITEHRETGER @ srA0SS,INC. ©OSS-DB

\\ “77/"

HETBEROL U4 (stats collector’ 0 R) [CLXD>TIEEZN
DT —HAN—ADENEIRRICRET D16k

o INEEEN/=HETBIRIIE 1 —CEABEFTSIRTES
et BIRDUNEETT T A IV N TEZD

#track counts = on erf —
#track activities = on | pg_stat_activity F|

et RIRIET—IN—RBfITULY hTES

=# SELECT pg stat reset();

© SRA 0SS, Inc. Japan 2019. All rights reserved. 25



W, =awnsstng (1

2013-08-15 17:14:00.¢ state ANRFZICEHF N =R

state change

@1/ pg_stat_activity @srnoss,Inc. ©@SS-DB
=# SELECT * FROM pg stat activity; 2 X —ER DB % L BE
=[ RECORD 1 J-==—d—mmmm o m oo oo oo e e e e e T T T T e,
datid | 12788  T—RR—ZXMOID
datname | postgres F—AR—ZX%
pid | 32465 . JO+XID
usesysid | 10 A—HDOID
usename | postgres A—H4
application name |  TIT)r—30%
client addr | 127.0.0.1 OSATURDIPTRELA
client hostname | DTATUEDRR N
client port | 33846 VAT FDTCPR—ES
backend start | 2013-08-15 17:13:51.! 70O+t REIRFFHE]
xact start | 2013-08-15 17:14:00.52IETO)I\7,/"T7/EI/E§§L‘H#FEE]
query start | 2013-08-15 17:14:00.! IREDY T D EIIRERE -
|
waiting | £ RAEAYIHFLTHAHAHM
state | active active, idle IEIKREE R T
backend xid | ;UYL 3VID
backend xmin | 1952 RS H 321D (xmin)

|

UPDATE pgbench accoux B—&("?’éh or EfT0MH 1)

© SRA 0SS, Inc. Japan 201'9"',7-{“ rights reserved. 26

query




W, =awnastnsg )

s~ pg_stat_activity @srnoss,Iinc. ©SS-DB

RITPDSQLICET B REETIT OLAZ &(CRR
e psAV > RIXE EMBAHAEDBTIT OCRADIFEDI DI HE
« xact_start. query_startid EhSRIFEIEITUEFETEREZFDRVN
SQLOYFED O 5E
e waitingdlTcOw 5 DHE:R
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W, =awnwstng (3)

»~  pg_stat_database @srA0ss,Inc. ©SS-DB
=# SELECT * FROM pg stat database; 2
_[ RECORD 3 ]__+__________________II.T.._...T.T.._...T.T.:.T.T.: ....................................................................................
datid | 13056 . F—AR—ZMOID
datname | postgres T—RAR—R%
numbackends | 0 T—RAR—ZANDIEGE
xact commit | 2680 =BV e oW el S M R DV D2
xact rollback | O s B IWAIIF-Y B i<l S My R7 AV D2 -
blks read | 412541  TARYDBEARON-T OV
blks hit | 226183 N\ ITRyDalTFEELT AV
tup returned | 8508657 IS =1TH
tup fetched | 19284 I T1TH
tup inserted | 7301180  INSERTENF=1T#
tup updated | 25 . UPDATESN=1T#
tup deleted | 283 . DELETESh1=17#
conflicts | 0  RAVINA Y —/I\TYHNYREBLEFRE LB
temp files | 2  BEEICKYIERESN-—RI7MILE |
temp bytes | 128139264 Bk=pcal otLM’Emé#’Lt—H#??/r)b@?Jﬁﬂ/rx
deadlocks | 0  RASN - TyROyoEE
blk read time | O  JOvIDFEARYICELESN - RREFRE (SUR)
blk write time | O  TAYIDEETAHIE OSSN RIERFE (SUR)
stats_reset | 2018-10-09 12:41: fEtAMARKIC)EybShiEM
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@( nssra“uw‘i |
\‘\; - J

RTBHIHEE (4)
pg_stat_database @srnoss,Iinc. ©SS-DB

F—ANR—X(CRATBDHETEHRE 1—
 numbackendsBIADIEH(IREZICVUEY hSNTHSDRE(EZE
E T
- REZXERFIHO > AEUEY NT D

e blks_read. blks hitlC CF—AN—XAZEDFvvvS1kbw R
EEEIIIB‘

- blks_hit / (blks_hit + blks_read)
- J=72Ublks_hit(C(ZOSfllDF v S 1w MISFENTLVRL
« temp_files. temp_bytes(Cc Twork_mem®OABIRnZ 2

© SRA 0SS, Inc. Japan 2019. All rights reserved. 29



@% E{THRMEHESR (5)

s==  pg_stat_user_tables @srnoss,Iinc. ©SS-DB
=l

=# SELECT * FROM pg stat user tables; 2

-[ RECORD 1 ]--=-——-- o T T T T T T T T T T T T T T T T T T T T T T T T e s

relid 16387 T—JI)LDOID

schemaname public  BLTLWBRX—T4

relname tl L T—JIL%

seg_scan 1 | BITSN Y= v LRAE L DRI

seq tup read 0 =l LRAER Y TSN ADITH

idx_ scan 1 RITSNAVTYVIRARF Y DEH

idx tup fetch 1 AT VI RARAX Y TRFEEIN=-F31TH
n_tup ins 100000 . INSERTENT=1TH

n_tup upd 0 . UPDATES I 1=1T#k

n tup del 0 . DELETESN1=1T#K
n tup hot upd 0 . HOTIZ& % (INDEXDEHZE L) BHITH |
n dead tup 0  EOITH

n mod since analyze | O | IIZICANALYZEDETSNTHLDERITH

last vacuum

last autovacuum
last analyze

last autoanalyze
vacuum count
autovacuum count
analyze count
autoanalyze count

2018-10-09 12:50:22.28] REICEITESN=FEVACUUMD 5 fHE

| RRICEITEIN-BEIVACUUMD BFHE

. RIRICRITSN-FBANALYZED K fH
2018-10-09 12:49:19.18 RRICEITSNT=BEEANALYZED K[
1 - B S =FEVACUUMEL
0 | B h - BEVACUUMEL
0 | B S - FEANALYZESL
1

|

|

|

|

|

|

|

|

|

|

| .

n live tup | 100000 L BRITR

|

|

|

|

|

|

|

|

| .
| . e -BEIANALYZERK
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@( nssra“uw‘i |
\‘\; - J

SETIHEER (6)
pg_stat_user_tables @srA0ss,InC. ©@SS-DB

dA—bMER U7 —J IVICBET 3T HEHE 1—

e n_live_tup. n_dead_tuplCTHE*1T. HEIHITEER

e last_autovacuum., Iast_autoanalyze(CCEEbVACUUM@%ﬁ
RRETESD

« pg_stat_sys_tables : > XFLAFT—TILICDWNT
pg_stat_all_tables : IRXTDFT—IILICDWNT

 pg_statio_user_tablesTI(3. I OYIHEAHDREHINERTE
=)
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’@Q ETRHEHER (7)
p=uy  pg_stat_user_indexes

\‘\ - /

@srA0ss,InC. @SS-DB

relid
indexrelid
schemaname
relname
indexrelname
idx scan

idx tup read

|
|
|
|
|
|
|
idx tup fetch |

=# SELECT * FROM pg stat user indexes;
~[ RECORD 1 ]-+----———-

public

tl pkey

o

AT IIANESNTNST—TIILDOID
AT YIADOID

 BLTLSRF—T4

AT VIRANRENTNST—T LA

AT IVIRE

AT VI RART Y UNEITEIN-EH
AT VI RRF Y UICE> TGN/ —F |
AT IIRZAF P UICEOTHHESNIITH

...............................................................................................................

dA—Y e LT

v I XCET 3 THUDRERERE 1 —

e idx_scanlcTA >5 v I ADFIRARRE R
» pg_stat_sys_indexes : > XAF LA TV I RXICDNT
pg_stat_all_indexes : IARTDAL>FVIRXICDWNT
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@srA0ss,InC. @SS-DB
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Ki7stE (1)

@‘g* EXPLAIN @srA0Ss,INC. ©SS-DB

SQLETICHIED.. AFSNICEDKSBUESNZHBAHISHET
RITI I ZFHRICRTED

« BIRTE B INTORTHEZIRAL
R{TETEIDRER

« EXPLAIN : RiTEHEZ TR

« EXPLAIN ANALYZE : R47atl & RITRR(CE D 15k

=# EXPLAIN SELECT * FROM pgbench_accounts
JOIN pgbench_branches USING (bid) WHERE aid < 1000;
QUERY PLAN
Hash Join (cost=1.61..74.17 rows=1106 width=457)
Hash Cond: (pgbench _accounts.bid = pgbench branches.bid)
-> Index Scan using pgbench_accounts pkey on pgbench _accounts
(cost=0.42..57.78 rows=1106 width=97)
Index Cond: (aid < 1000)
-> Hash (cost=1.08..1.08 rows=8 width=364)
-> Seq Scan on pgbench _branches (cost=0.00..1.08 rows=8 width=364)
(6 rows)
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Ri7stE (2)

@@f HES A @srA0ss,InC. @SS-DB

tm~y-12 (# : Hash Join)
- ABRRNEB DS T
e AU TH DO THERIRBDPFANFIET S

Hash Join (cost=1.61..74.17 rows=1106 width=457)
Hash Cond: (pgbench accounts.bid = pgbench branches.bid)

~ A
AFv AN maAI
5 T
9 7
: 5
[ ] g :
4 3
9 8
F—JJL AFYHR F—J)L T—2I T—7I FT—=JI  nwia F—IJI
Seq Scan Index Scan Nested Loop Hash Join
= 5 4 T T
] 9 5 2 7
: : % :
S = g = 6 5 <= | 3
i g | v—* 3 & y—k| 8
\ / 3 ] 5 ;
AUFYIR  EvbryT TN TN TN
Bitmap Index/Heap Scan Merge Join
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By, =@ (3)
Zg‘ EXPLAINSRIA#H @srA0ss,InC. @SS-DB

\\ “77/‘

X~ (5l : cost=1.61..74.17)

e =23V IOCRATT A RAIDBINR—SHEAHINMBDIA M ELE
U783 803 31EZ KRR

e [RUIDITEMEIDETHDIREIAN] & [FTARATOITZEHNET D
FCHOMEIADM] (#R1705RE])
s FTHIDETEI) — RICHITBDIHEIRAXAMIZTENS
TE (4 : rows=1106)
 HISESNSHEEITE
FOEIFYAL X (Hl : width=457)
c EETN3TOFHHALX (JN1BN)

Hash Join (cost=1.61..74.17 rows=1106 width=457)
Hash Cond: (pgbench accounts.bid = pgbench branches.bid)
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%, =GEHE Q)
a@‘ EXPLAIN ANALYZE @srno0ss,inc. @SS-DB

postgres=# EXPLAIN ANALYZE
SELECT * FROM pgbench _accounts
JOIN pgbench_branches USING (bid) WHERE aid < 1000;
QUERY PLAN
Hash Join (cost=1.61..74.17 rows=1106 width=457)
(actual time=0.058..3.221 rows=999 loops=1)
Hash Cond: (pgbench_accounts.bid = pgbench branches.bid)
-> Index Scan using pgbench _accounts pkey on pgbench _accounts
(cost=0.42..57.78 rows=1106 width=97)
(actual time=0.011..1.334 rows=999 loops=1)
Index Cond: (aid < 1000)
-> Hash (cost=1.08..1.08 rows=8 width=364)
(actual time=0.020..0.020 rows=8 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 1kB
-> Seq Scan on pgbench_branches (cost=0.00..1.08 rows=8 width=364)
(actual time=0.002..0.010 rows=8 loops=1)
Planning time: 0.624 ms
Execution time: 4.080 ms
(9 rows)
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%, =EHE (5)
Z@ EXPLAIN ANALYZERRI% @srA0ss,Inc. ©SS-DB
=

1T/ (F : actual time=0.058..3.221)

s RYIDITEHNIS T BDETORITHB EINTDITZEUS I DFETDE

Ti5E (VL)

o FHDETE/ — FICBIFBIERGTFTRHMZ=SD
7 (5l : rows=999)

o BERICHUSESNIZITE
JL—JEIE (5 : loops=1)

« #DIRU TEITNIZEIZN

o RITRB ETHICIIIIN—TREHEERERLD
sHEMERESR] () : Planning time: 0.624 ms)
1705/ (5 : Execution time: 4.080 ms)
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@srA0ss,InC. @SS-DB

~PostgreSQLINS A=A F 11—V iR~
$£B//)\Y I 7 DEE
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;g‘ HE/)I\VI7D

\J'!J - J

ZAE @srA0SS,InC. @SS-DB

HE/N\YI7 (F—HDEFPOBICFERAETND/I\Y I 7) &if
PUTHEADIEEEZR LTS

e >JAIJLNE (128MBYLTF) I RrTES

 MEAETUNIGBU LDIZEEIREB/I\Y T 7(C4DD1EEDYTS

shared buffers = 256MB | #EN\VI7DAE) B2 (EHEE)

;tﬁ) ‘“J IJ7&XRE < LY postgres7O+ X
F3EATUAHEREL ]
TRICHEREME T I
e LINUXTIEFROIEAEUMA
%7« XAO1/00D)\v T
7¥FvwvSa31EUTERLU OSDTARIFryia
T<ns

FT—TILIT7ALIL
SAVTIDRITFZAIL
7 7 7

© SRA 0SS, Inc. Japan 2019. All rights reserved. 40



;gf HE/)I\Y I 7DOR—TEIDYT @ srA0SS,INC. @SS-DB

pg_stat_bgwriterE1—
c JN\WOISRSAHAERBAEVICAAT S IEER
* INTDT—IN—RICHIE (buﬁ‘ers backendh®

-4 SELECT * FROM pg stat bgwriter; | buffers allocEYHLRST—2 T
-[ RECORD 1 ]-—--—--—- ?___I__? __________ \shared_buﬁersﬁiﬂoﬂtﬁrﬂ

checkpoints timed 384
checkpoints req 14
checkpoint write time 231274
checkpoint sync time 3067
buffers checkpoint 14572

maxwritten clean 0
buffers backend 383151
buffers backend fsync 0
buffers alloc 14098

|
|
|
|
|
buffers clean | 0
|
|
|
|
|

stats reset 2018-10-09 12:25:17.944034+09

=# SELECT pg stat reset shared('bgwriter'); -- Jtv k
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;gf F—AN—AHNDFrrvS1kewy b @ srA0sS,INC. ©OSS-DB

pg_stat_databasefistigiRE 1—

=# SELECT * FROM pg stat database;

—[ RECORD 4 J——4———mmmm e

datid | 16384 T —RIR—ZXDOID

datname | test F—RAR—R £

numbackends | 1 T—AR—R(ZHEHEHRDOTOERH

xact_commit | 4001 =Ny (il S M R D2

xact_rollback | O O— LI\ IENT-bSHoa#

blks_read | 49959 TARI M oEARoNT=T O

blks hit | 453838  NwIrFrylaRICHELETOVOH
N blks hit

FyylabyhE = —

blks read + blks_hit
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;gf S—JIIHEHGDFvvvSa1kw b @ srA0SS,INC. ©OSS-DB

pg_stat_user_tablesfiztigEtE 1—

=# SELECT * FROM pg statio user tables;

—~[ RECORD 4 ]-——4-————————————————

relid | 16387 T—2)LDOID

schemaname | public XF—74

relname | tl T— L%

heap blks read | 838 T—JILIZEET B

heap blks hit | 104169 TAARDHRABRYE, Frviabvh il
1idx blks read | 276 A2TIvHIRIZEET S

idx blks hit | 200145 TARDHRABYE, Frviabvh il
toast blks read | O TOASTT—7JI/LICEA9 %

toast blks hit | 0 TARGZRABYE, Frvabvb
tidx_blks_read | O TOASTT—T I DAV TIIARIZEAT S
tidx blks hit | O TARDHRABYE, Frviabvh i
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;g; SQLE{inFvvSa1kw b @ srA0SS,INC. @SS-DB

EXPLAIN (ANALYZE, BUFFERS) SQL

=# EXPLAIN (ANALYZE, BUFFERS) SELECT * FROM pgbench accounts AS a JOIN
pgbench accounts AS b USING (aid);

QUERY PLAN
Merge Join (cost=0.86..319142.86 rows=3200000 width=190)
(actual time=0.028..8779.856 rows=3200000 loops=1)
Merge Cond: (a.aid = b.aid)
Buffers: shared hit=61210 read=61202 written=2
-> Index Scan using pgbench accounts pkey on pgbench accounts a
(cost=0.43..135571.43 rows=3200000 width=97)
(actual time=0.009..1719.482 rows=3200000 loops=1)
Buffers: shared hit=61206
-> Index Scan using pgbench accounts pkey on pgbench accounts b
(cost=0.43..135571.43 rows=3200000 width=97)
(actual time=0.006..1917.343 rows=3200000 loops=1)

Buffers: shared hit=4 read=61202 written=2
Planning time: 3.498 ms

it = N H
Execution time: 10252.869 ms shared D:E FJI\LZTf /f&
(9 rows) read = HAAAT=T OV

\written:%%alhf:“j‘ﬂvbiﬂl
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@f @ srA0SS,INC. @SS-DB

T—OAEY - AFFORAID—DAEVUDEGE
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T—I AEYDEGE

@srA0ss,InC. @SS-DB

D—OAEY (V—BMON\Y SRR EICERATSNDIATE
V) Z1I8V0UTSQLOETEZMELS IS
« D—OXEULBMIRNE, V—PMRIE—RIT 71 IILDIERMNBEIC
oD, I\NYSAFERICTHRIEAETYZTERTE/R
« FBEAEVLEBIC/INYIIY R EICTHEETND

- work_memxmax_connections (RXIEHEN)

#work mem = 4MB | D—OAEJDAEVE=E

* log_temp_fileszFIAHUTHE
¢« RKERMAEBVZHEITBESICE. &

SET log temp files to O;
SET work mem TO 'l1OMB';
SELECT ..;

w3y - NSO 3> EICEE
E

ARERMEZSHET DENEAETVUAREICRDAIEEEN DS
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Zg‘ —8J 7 1 )LOFI BIR R DS @srA0Ss,InC. @SS-DB

\\ “77/‘

work_memM©h+RTRWLWEY — NMAEXD)\v = 7 {ER IR &
T—RI 7L IVH\FIAENS
RED—BI 71 I Z{ESSQLZRAE

c BEHA AU LD—K T 71 I EFIHT SSQLEZIFE

log temp files = 1MB % O'C“T&"Cj

EXPLAIN ANALYZETHHERTED
» Sort Method: external merge Disk: 11912kB
* Sort Method: quicksort Memory: 25kB

—BlFJ 7L IVHh\ZHETNTLBE&IC[Ework_memDF1—=
> DRMES D
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L ASFFIRT—IAEUDRE

@srA0ss,InC. @SS-DB

AT FIRAT—DOAEVUZIBOULU. NF1—LAZHENI(CET

UTREREICTTTEES
AFFRAID—DOAEU

« VACUUMY°REINDEX. CREATE INDEX/®X EDEITIFICERATN

DAETYDEE
« HEXEY &(IBIICHER

#maintenance work mem = 64MB

AVTFUORT—IAERDRRKAEYERE

VACUUMZ E(E—fiztY (CRIFICRITUIRVZSH . BRFICKE R

72 527E U CHERIRER L

- HE))\F1—ATE. EROTOCLANVACUUMZEFICETIT S
= (FIJAIBMTEIZTZOLR) . EZRKESUITEFRNEKLIICHE

=
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@f @ srA0ss,INnC. ©OSS-DB

TODMDEETE
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;gf H&/\F1—LDEERE @ srA0SS.INC. OSS-DB

B&/\F 31— LADFEERRE O (C5Lik
F—2J IV EMTHE)/ 1 —ADETREDRE

log autovacuum min duration = 1s | O’C“?’&“’C(Diﬁiiﬂﬁia

LOG: automatic vacuum of table "test.public.tl": index scans: 1

pages: 0 removed, 8334 remain

tuples: 500000 removed, 500000 remain, 0 are dead but not yet removable
buffer usage: 27810 hits, 4 misses, 15363 dirtied

avg read rate: 0.001 MB/s, avg write rate: 3.375 MB/s

system usage: CPU 0.08s/1.60u sec elapsed 35.56 sec

lﬁEmﬁ\
« B1TEIEN/18 - EF—JILARAENEFEDHEETEITEINAD
o BITRRBIFT - POCANSVIFHIFEICRITENIHE
o RITISR
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WAL/\wW J 7 D%5E @ srA0SS,INC. OSS-DB

WAL\ J7 (WAL 7AIDEZAHBFICERETND/vV
J7) 28U TETAHEEEZR LELEES
e I A )L MTlE-1=shared_buffers+32
- shared_buffers = 512MBC16MB
« EFIHOZVISAICIIIBYT (B X16MB)
o —)VRREIIFICHBAEV /(Y I 7 (shared_buffers) &I(IBIICIE
EESNEBEDAEVULEREZNDS

#twal buffers = -1 | WAL\YI7DAE)EE (EBEIE)

WALNY J7 2 RrgEdE. AZY MEUACESTTAHHDFE
EFUTUES
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@( nssrﬂ“aw‘jv |
\‘\ - /

FI v IRA > NDETE ®SrA0SS,INC. @SS-DB

FITVIRA > NMUEBDSEEZRFNS UTT 1 AV1/0DME% R
reEd
o EFIODIRVEE(CEcheckpoint_timeoutZR<. BEHHSL\IS

SFLr==

Alcl&checkpoint_segmentsZ %< 5&7E
s FIVIIRA > MUBEDEZTAHENER D2, —FHRT 1 X

J1/0N\DEESIEM
#max wal size = 1GB FrvIRAVMLIBEERITIHDETDR T HFAWAF (X
#checkpoint timeout = 5min FryIRAMLEZRTY 5F TORMRF
fcheckpoint completion target = 0.5 | Fryi R/ U MLUBEESE T 5FTORRERRIINTHEE)

5 TBEAWALT7AILINIGBHFB A 1- 59 x 0.5 =2530LIAIZ
ﬁ\yaa“i’fryfwﬁbf%T'e“éota:ﬁi‘a-?%ﬁ:\%

—
FyIRA 0L 8 8 G FyvIRA 2 MLIE

—

BEICFIVIRAMNMLIBEZETLTHLES AT
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@«@f FIVIRA > NORITHE EQAREHRR @sraoss,InC. ©@SS-DB

\‘\ - /

FIVIRA > MOERTEOVICERFLU. vmstatiRETHRHO A
fRRERLEND

log checkpoints = on

« FIYIRA > MHFEFELTLRLD
« FIYIRA > MREODEFHFSITERLD

LOG: checkpoint starting: xlog

LOG: checkpoint complete: wrote 2 buffers (0.0%); © transaction
log file(s) added, © removed, 3 recycled; write=0.100 s, sync=0.007
s, total=0.135 s; sync files=1, longest=0.007 s, average=0.007 s
LOG: checkpoint starting: time

LOG: checkpoint complete: wrote 2107 buffers (12.9%); ©
transaction log file(s) added, © removed, 1 recycled; write=14.924
S, sync=0.116 s, total=15.062 s; sync files=35, longest=0.041 s,
average=0.003 s
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T 4

0SS:08) X
e AU N

\‘
A

[

=JLr=2n

IS5>F AR NEEDEETE

@srA0ss,InC. @SS-DB

TI35Y R IA—LDOHEICESHETIS>FIX MNESZRAEL.
&K DBEREITEHEDMERREND KL S(CT S
« IS52FRBISOF IR NERZE EICIR MEHETE

#seq page cost = 1.0

#random page cost = 4.
#effective cache size

0

4GB

=TT IERT
TARIMBL1TAYIHEARSIR

FVFE LT VRATTARAIMBIT Ay 75A ISR
TV BETHFvyiatA4X

(EBRICAEY [THERINEL)

A>TV IRRAFv OhNEIRENP I T BICTE
« random_page_costZif5 U Ceffective_cache_sizeZ&ig>9
o effective_cache_sizelIRBAEVI)\Yv I 7D2& (MMEBAEUD

50%) < 5L\HYEY]
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@srA0ss,InC. @SS-DB

PPPPPPPP

OSS DB

Sllver/GoId

nnnnnnnn

CislEbDbhESITNWEXUE.

ESEVSDE

SRA 0SS, Inc. HARZ#t
OSSEERE ¥N—UF 1 V8
sales@sraoss.co.jp
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