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OSS-DB Goldi3EIL>>"7 @ SsrA0SS,INC. @SS-DB

KRBT —ANR—AS AT LADWE, ERER, J>YILFTa >
IOMNTEBhE
« RDBMS&ESQLICEAT B =ZB IS
e A=T YV —-RF—HNR—-RICEATIENMRETIT D
e A=T YV —-REFIHUTKRIERT —HIN—AD:EHREEMNTEZS
e A=T YV —-REFIHUTKRIERT —HIN—ADHFEEITSIENT
&3
* PostgreSQL/R EDOSS-DBDAEIHEZ A U TUL\D
* PostgreSQL/R EMDOSS-DBDFIA S ENDT —HIN—ADIREEEIREEL T
NIA—IARAFA1—=20D%BFTBCENTES
* PostgreSQL/R EMOSS-DBDFIA A ENLT —HIN—ADIREEEREEL T
RSOIWNS1—=FTA2DBRTDICENTED
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@(@" AEVY/JO0CR/ ANL—D @SsrA0SS,INC. @SS-DB

\;‘\J: - /

B | JOtEREICREELTHA
' T . S D
! HEH/\VDI7 i l \__Q_TQ?STE')___, __?_i?_)_(_:?_')___
2= 1L 7R 9G4
L WALSYT7 G PTORRY R DTOAEY
7? postmaster postgres postgres postgres
Za+2 postgres <%tats collector autovacuum worker
7i?checkpointer @ logger @ autovacuum launcher

. : O : O
* writer 7kaal writer p archiver P wal sender
P wal receiver

FT—RR—ZXH5X
v I INYD T 7—h4o05

ESr =
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AEY/TOCR/AML—2 (1)

EEIOEX @srA0ss,InC. @SS-DB

9 RREIT S 0tR %
PostgreSQLOFE T Ot R, #HHraFo=213 701X
MEtiBREIES 3701 X
m WAL (Write-Ahead Log) MEZFiAH%=ITDIOTR
WHEEEE #5)\y J7 BERNEET « AV (CESHITOER
F T W IRA > NMUEBETS TOER

$ ps xf
PID TTY STAT TIME COMMAND

(BH)

64722 pts/1 S 0:00 /usr/pgsql-9.4/bin/postgres

64723 ? Ss 0:00 ¥ postgres: logger process

64725 ? Ss 0:00 ¥ postgres: checkpointer process

64726 ? Ss 0:00 ¥ postgres: writer process

64727 ? Ss 0:00 ¥ postgres: wal writer process

64728 ? Ss 0:00 ¥ postgres: autovacuum launcher process
64729 ? Ss 0:00 ¥ postgres: stats collector process

© SRA 0SS, Inc. Japan 2018. All rights reserved. 8



AEVY/TJOCR/AKL—2 (2)

s @srA0SS,INC. ©SS-DB

4

RENEICK - T30 ©0
archiver WAL%ZE 77— H-+ 923701t (archive_mode = on)

logger PostgreSQLOOTZ T 7 ILICEEZHITOLEXR
(logging_collector = on)

Sl ALt T—ADEHZEEEMR L. autovacuum workerJ Ot X = itcE)
launcher 93501t R (autovacuum = on)

wal sender R\ R MIAC G5V AVAN: o =34l h c4
wal receiver R\ @ ahy VAV L= i B WA B e4

nEREIHEREIZIIOER

postgres BedDo=5477> hDOEKRZIIET ZTOTX
(max_connections = 100)

Sl ALty BE/\F1—AxET9Dd 701X
worker (autovacuum_max_workers = 3)
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AEVY/DoOCR/ARL—2 (3)
XEUDIES @srA0Ss,INC. ©SS-DB

B AETU EUTHER
HE)N\vI7 F—AINR—ADHEHES(THEDONBIHBAETY, EX
(G ELEE R o b ) RS E U A 1GBEL EDIGE(E1/412E . Windows ET(&
512MBLAAICESTE
WAL/\Y J 7 WALESIAH ([TEONDIHBEAEY, T IAI -1
(wal_buffers = -1) (Eshared_buffersd1/32Hh'\BE#ERE. WALT 7 1)L
DH A X ERU16MBHYRAE
[postgres]$ ipcs -m
------ HEAERY T AL --------
*— shmid FiE®E R Nk nattch K EE
€-1:)
Ox0052e2cl 40108046 postgres 600 41279488 5
BFOCABICHEETSIAEY

work memory Y — MBS \wW = 3 /ERRIUR (CEDN DS XEU . &~
(work_mem = 4MB) BIDEBEIF7AILZIERR U TUIET B,
max_connenctions& DREMGEHEEE,

maintenance work memory IN\F 1 =LA 2TV IRIERICENDNDAEY,
(maintenance_work mem = 64MB) Rl o000 N0 8 G T ): sl E R =7 A
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ARL—2 LOMEEE (1)

{g‘ F—IR—2TSRY @c<rnoss.Inc. @SS-DB

T—AR—RYS5RH($PGDATATALIR))

PG_VERSION
base $ 1s $PGDATA
global PG_VERSION pg_logical pg_subtrans
pg_clog 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
(&) pg log pg stat tmp postmaster.pid
pg_stat_tmp
pg_subtrans
pg_tblspc =rur=s
pg_twophase sEJ 7 1I
Pg_>t<1°g . ) * postgresql.conf
 postgresql.auto./con ] .
(postgresal.conf b PostgreSQLDERTE J 7 1 b
postmaster.opts * pg_hba.conf
postmaster.pid _ISAT NBE
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égl ARL—2 LOEEE (2)

vl F—HR—ZADWERE @srA0ss,InC. @SS-DB

F—AR—ZH5Z%4 MbaseT 1 LI MV

PG_VERSTON | « BT —AN—=X[CHWBULIET 1 LU NUELE
<%1 I ¢ oid2name T —HAN—X G & NFE
pg_clog \
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
€=1:-)) 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_xlog
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—HR—2H524 BF—HINR—RX5T LI RV
PG_VERSTON | e =) A1FTYVIREDT—HIIT7A IV
Gbase =~} BiEhns (skBHEi{iI)

rreos \| - oid2nameTF—T NI FAIEERE
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_xlog pgsql_tmp/

postgresqgl.auto.conf
postgresql.conf

postmaster.opts pgsql_tmpF - L2 BUICIE. work_memHREU
SOBMIEBIE o[ EEBSIC—KI 71 IIVDMERENS
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‘@Q AR — LOWERE (4)

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

g_; 7

TN (1757—4) (FsksDI' OY VBT I 7 IVICIEH

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)

© SRA 0SS, Inc. Japan 2018. All rights reserved. 15



ARL—2 LOYEEE (5)

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

@/;nssrna : /
Vi \—7 &Y |
=S

F—aR—25524 BWAL (O EXTESAH) T71)
PG_VERSION e NSO 3>O0EEHIND

zizﬁal e 1771 )L16MB

pg_clog
pg_dynshmem
pg_hba.conf $ 1s $PGDATA/pg xlog

pg_ident.conf 000000010000000000000014 000010000019
pg_log 000000010000000000000015 ©VVVVVV100000VVVVRVLB1A
pg_logical 000000010000000000000016 ©0VVVVV100000VVVVVA1B
(HER) 000000010000000000000017 archive_status
pg_stat_tmp 000000010000000000000018

pg_subtrans
pg_tblspc
pg_twophase
(pg_xlog

pos .auto./conf
postgresql.conf
postmaster.opts
postmaster.pid
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Ty  F—HEIMD/BEERH (1)
;@'@ H5)\vI7 @srA0ss,InC. ©SS-DB

0Ss:0B :
h r\—’\\—“"“ 3
\

ST 7L LtDTOYOIIRE)I\Y I 7ZNTUTHRMH;AH
E#HOTOCATHET S
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F—AZE(FIWAUNY J7 ERBI\Y I 7(CI1T5

A=W MFICWALD 71 IVICEEiAH

~..
~

@srA0ss,InC. @SS-DB

ZHEO1L
ZE02 =
,—' QEOS -(-:-3-)---:--3-J.|.\. ........................ »
WALZ7A4 )L
: (pg_xloQ)
WAL/\Y D7
HILFHIAVIE
"""" R—SORBEH
o~ R— —_ﬁz&?‘;(t;é
sovalts | | 28Y7
WALZ 74 L in1EIH
HA N TF T—IWI7AIL
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W, z—smamo/E=as ()

T @srA0ss,inc. ©@SS-DB

\J'!J - J

$EN\Y I 7DEERNETZET 1 AV ICRIR
« FIVIIRA> S
- checkpoint_timeout = 5min. checkpoint_segments =3
s FrvS1EWHU (TARATOR—IHEEINLES)
e writerd OCANIY OISO > RTERNEBZITS
T A R RREEHDWALT 7 1 JVSAKRE(CIRD

R—Y
WALZ7AJL
Iﬁ%&&ﬂ&ﬁt\s 7‘\D‘\J7 (pg XIOQ)
X9 570vo%
R=IL—BEHES o
. T—hA4T8T~
=i VAVIP F—JILTFALIL
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T—I BB /EEAFH (4)

;gf SLEE @srAoss.inc. @SS-DB

NSO a>ipz2AWT/I\—S g 8
B BDEZIAH
F—IILt1 DAE — 5B 523D 12304
SELECT * FROM t1
Xxmin=12302 xmax=0 value='S' — -
‘ ;S5 31D 12306
UPDATE t1 SET value ='G'

Xxmin=12302 xmax=12306 value='S'

Xxmin=12306 xmax=0 value='G'

cSoH 9L 321D 12308
Xxmin=12302 xmax=12306 value='S' DELETE FROM 11
xmin=12306 xmax=12308 value='G' v

BRSO AVRATRIZT—ITIVESRBLELE, BEENARI-ND
SELECT xmin, xmax, * FROM t1;

© SRA 0SS, Inc. Japan 2018. All rights reserved. 21
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~PostgreSQLIERED iR~
BRENIRIEDTHEER
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BEIR R ORESS @srr0ss,Inc. @SS-DB

HEEFI1——PVERET DIEHICRIREDITL. HEEET DR
RKOEXZIFE
¢ OSDS AT LEHRY—I
- AEVUDFIBRR
- CPUDFIAER
- 1 RVI1/0
* PostgreSQLODBEEE
- OV h5RE
- RITIFRETIBERDHESR
=A== F—TERTIFHRETBERICDOWVWTT BN
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2 RTRREHAR

-

@srA0ss,InC. @SS-DB
atlB

TIBERIL 4 (stats collector72’ O R) [CLXDODTUEETND
F—AN—ADENEIRRICEE T B 163k
o INETN/I=HETBERIIE 1 —CEAYSETSIRTES

et RERDUNEE(IT T A )L FTHER

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

HetBERIET —AIR—ABTUREY FNTES

=# SELECT pg stat reset();

© SRA 0SS, Inc. Japan 2018. All rights re

served. 25



W, =awnsstng (1

@«1/ pg_stat_activity @srA0ss,InC. ©@SS-DB
=# SELECT * FROM pg stat activity; 2
—[ RECORD 1 J-==—t————mmmmm oo e o m e e e e N
datid 12788 . F—AR—ZNDOID
datname postgres F—AR—R 4%
pid 32465 . 7O+XID
usesysid 10 21— DOoID
usename postgres dA—H 4
application name T I r—a 4

client addr 127.0.0.1 OSATURDIPTRELA

client hostname  OSATURDTRANE

backend start 2013-08-15 17:13:51.! FOt RBAEEER

xact start 2013-08-15 17:14:00.¢ ﬁ?‘d)h7/ﬂ'7/3/ﬁﬁ%ﬁ#ﬁﬁ
query start 2013-08-15 17:14:00.¢ IWEDH T O BAYA R -

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

state change

waiting f  BRAOYIFLTHLHH
state active active, idle ZLEIREEEZ R
backend xid +SUHHLavID
backend xmin 1952  RES2YHS321D (xmin)

|
|
|
|
|
|
|
| .
client port | 33846  DZATURDTCPIR—IES
|
|
|
|
|
|
|
|
|

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

© SRA 0SS, Inc. Japan 201'8"761“ rights reserved. 26
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£5) KRTRHEHRHR (2)
;@ pg_stat_activity @srnoss,Iinc. ©SS-DB

RITHRDSaLICEAT B1EEREI OCAZ & ICER R
e psdAV Y RIxE EHAEDE T OZRADISEMBIEE
* xact_start. query_start/R EMNSRIFRIET UEE T IREZDIRL\SQLD
SEDTIEE
e waitinggl TO W 55 DHER
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W, =awnwstng (3)

»~  pg_stat_database @srA0ss,Inc. ©SS-DB
=# SELECT * FROM pg stat database; 2
_[ RECORD 3 ]__+__________________:.T.._..:.T.._...T.T.::.T.: ....................................................................................
datid | 13056 . F—AR—ZMOID
datname | postgres T—RAR—R%
numbackends | 0 T —AR—Z DG
xact commit | 2680 =BVl ¥ (Wl S M R/ D
xact rollback | O  A—JLA\v OSSNz, S Yo a0
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 . UPDATESNLT=1T#
tup deleted | 283 . DELETESML 121738
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

© SRA 0SS, Inc. Japan 2018. All rights reserved. 28



’@Q RTRRIHER (4)

4= pg_stat_database @sraoss,InC. ©@SS-DB

F—=AN—X(CHAT BT BERE 1—

. numbackendsuﬂaﬂﬁﬁ(ﬂi =& (CULY FEeNnNTHhSDREEEZR TR
SREZEREHD>AZIELEY NI S

* blks_read. blks_hitlC CTTF—HANR—RAZEDFrrvS1kwy NREHER

- blks_read / (blks_hit + blks_read)
- 22 Ublks_hitIC(FosllDF v S 1w MIFFENTLRL

* temp_files. temp_byteslC Twork_mem®DAREBIRRZ HEER

© SRA 0SS, Inc. Japan 2018. 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

© SRA 0SS, Inc. Japan 2018. All rights reserved. 30



’@Q RIS (6)

p==y pg_stat_user_tables @sraoss,InC. ©@SS-DB

dA—YDMERR UTE5T—J ILICET B 1THADRETIBIRE 1—
* n_live_tup. n_dead_tuplc CEZ1T. BT
e last_autovacuum, last_autoanalyzelC CTEHEIVACUUMDRITIAN & HER

* pg_stat_sys_tables : ZXAFAFT—T)ILICDWNT
pg_stat_all_tables : IANTDFT—ITILICDUWNT

* pg_statio_user_tables Cld, J'O0v IHLDMTBEHIHERTES

© SRA 0SS, Inc. Japan 2018. All rights reserved. 31



@w E{TRMEHER (7)

#==  pg_stat_user_indexes @srA0Ss,INC. ©SS-DB
=# SELECT * FROM pg stat user indexes; é
= RECORD 1L |=t=—=m==== ST TSR
relid | 16387 AT VIRANERSENTLST—TILDOID
indexrelid | 16394 AT YIADOID
schemaname | public  BLTWWARF—T4
relname | tl A TIIANESN TS TF—TILE
indexrelname | tl pkey ATIIRE
idx scan |1 AT VI RART Y UNERITEINT-EIH g
idx tup read | 1 AT YIARARFX Y UICEOTHFEEN 2/ —F$ |
idx tup fetch | 1 AT YRR UICE TSN 178 |

dA—YHMER U1 > 7Y O RICET D ITHADRETREHRE 1 —
e idx_scanlc TA > 5 v I XADFIRR R E TR
* pg_stat_sys_indexes : AT LA T VI AICDWNT
pg_stat_all_indexes : INRTDAL TV I RXICDWNT

© SRA 0SS, Inc. Japan 2018. All rights reserved. 32
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@srA0ss,InC. @SS-DB
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_S2A
@( 05508 j

Ki7stE (1)

EXPLAIN

@srA0ss,InC. @SS-DB

SQLEATICHIED. AFNICEDKRSBUES R ZHASHETRE

TI53hzErlcREES

« BIRTE B3 INTODETHEZEIREL
SEITsTEIDHERR

* EXPLAIN : EITETEIZRR

 EXPLAIN ANALYZE : B1T5tH & RITHRRICE D 1Bk

H

(6

=# EXPLAIN SELECT * FROM pgbench_accounts

JOIN pgbench_branches USING (bid) WHERE aid < 1000;
QUERY PLAN

ash 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)

rows )

© SRA 0SS, Inc. Japan 2018. All rights reserved.
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Ri7stE (2)

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

@\~ (f : Hash Join)
« NEPRYRAEED S T
s UM THOD TCHEERRBSFANEET S

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

~ A
AFr BN fma A
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/‘

XM (# : cost=1.61..74.17)
c =23V IVPIOCRATT A RAIVDBINR—SHEHMD IANELE
U7z M) iR &Yz R
e [RUIDITEMEIDETHDIREIAN] & [FTARATOITZEHNET D
FCOMEIAPM] (+E1705E])
o« FTHDEH . — FICHBITBHEIRA MHZTENDS
T (B : rows=1106)
s ISSN3IHEEITE
TOFEEY AL X ( : width=457)
« MIBETNBTOFIHTALX (N1 M)

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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W, =anm s

#7=  EXPLAIN ANALYZERRI%# @srA0ss,InC. @SS-DB

E1TISR (F : actual time=0.058..3.221)

s RAIDITZIIS T BDFE TCDETIRB EITNTDITZEUS I DETD=ER

TR (ZUT)

o FHDETE/ — FICBIFBIERGTFTRHMZ=SD
F7E (451 : rows=999)

- RIRCHEBETNIZITHE
IL—2'[E1% (451 : loops=1)

« #DIRL TEITNIZEIZN

o ETIFRIETHICIIIN—TEEEREL D
sHE{ERLIFRI (f : Planning time: 0.624 ms)
SEITIFR (451 : Execution time: 4.080 ms)
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@srA0ss,InC. @SS-DB

~PostgreSQLINSA—HF 11— DR~
$£B//)\Y I 7 DEE
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;g‘ HF)I\VI7D

\J'!J - J

ZAE @srA0SS,InC. @SS-DB

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

e FIJAIJME (128MBBLTF) (IDIRTES

 MEBAEUDN1GB EDIBSEIHEB/I\Y I 7 (C4aDD1EEIDHTS

shared buffers = 256MB | EFN\VI7DAE)BE (EHEF)

;tﬁ}(“/ 77&*%( LY postgres7O+ X
FZEAEUEMEREL
THICHEEDME T N
e Linux CIIROT=XAE U Ml
274 A1/0DI\Y T 7
FrvS31&EUVUTERUT OSDTFARIFHryia
<N

FT—TILIT7ALIL
SAVTIDRITFZAIL
7 7 7
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;gf HE/)I\Y I 7DOR—TEIDYT @ srA0SS,INC. @SS-DB

pg_stat_bgwriterE 1—
c J\WOOSORSAHAEHBAETVICEHT 1B
* INTOFT—INR—R[cHiE (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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@,@'f F—AN—AHNDFrrvS1kewy b @ srA0sS,INC. ©OSS-DB

pg_stat_databasefiztIGEE 1 —

=# SELECT * FROM pg stat database;
—~[ RECORD 4 ]-—4-————— oo

datid | 16384 TF—RAR—XDOO0ID

datname | test F—RAR— 4%

numbackends | 1 T—AR—R(EHREFPDTOERE

xact_commit | 4001 aAsyhESnf=b3o 9030

xact_rollback | O O— LI\ IENT-bSUH o3 #

blks_ read | 49959 TARI D LEARGNI=T AV

blks_hit | 453838  NyI7FxyyLaRICHEELETOVIH
N blks hit

FyylabyhE = —

blks read + blks_hit
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;gf S—JIBDFvrvSa1kw bk @ srA0SS,INC. ©OSS-DB

pg_stat_user_tablesfRstIBRE 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—JILIZEAT S

heap blks hit | 104169 TARDHRABRYE, Frviabvh il
idx blks read | 276 AT IVIRIZET S

idx blks hit | 200145 TARDHRABYE, Frviabvhb il
toast_blks_read | O TOASTT—JILICET %

toast blks hit | 0 TARGZRABYE, Frvabvb
tidx_blks_read | O TOASTT—T I DAV TIIARIZEAT S
tidx blks hit | 0 TARGZEAHBYE, Frvabvb
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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,INnC. ©OSS-DB

T—IOAEY - A FFRAIT—DAEVUDEGE
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T—I AEYDEGE

@srA0ss,InC. @SS-DB

D—ORAEY (V—PMOIN\Y S 1ERIFRECERETSNAIATE

) &IE™U TSQLOETEEZ < TS

e D—OAEUHLDIRNE, YV—INIFIC—IFT 71 IIVLOVERH B E(C
RoED, I\NYSAFERICTHDRIRAE VU ZIEBR TSR

e HEAEBVEERICNNYVITI Y RS EICHIRESND

- work_mem Xmax_connections (ERKIEHEN)

#work mem = 4MB | D—OAEJDAEIE=E

e log_temp_filesZFIAA U THAE
e RKERAEVZSNET DIZSICE. &
w>3> - NS2YOI3ITEICE

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

==t

13

RERXMEZERET D EMNEAEYRE(CIRDAIEETED DD
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Zg‘ —8J 7 1 )LOFI BIR R DS @srA0Ss,InC. @SS-DB

\\ “77/‘

work_memM+2TRWEY — NMLEE))\WY S 7 {ER IR ET—
DI 71 IV FIAENS
RED—KI7A I Z2ESsqlzRE

 BEHA XU LD—BET 71 IVEFIAYT BDsqLZIFE

log temp files = 1MB % O'C“T&"Cj

EXPLAIN ANALYZECEIERCTE D
* Sort Method: external merge Disk: 11912kB
* Sort Method: quicksort Memory: 25kB

—B I 71 IVDZRAETNTVWBIEASICEwork memDF1—=2%
DRhHB D
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T ADFFURD—UAEUDBE @5rA055,nC. @SS-DB

AFFIORAT—=OAEVUZIBYL U, N\F1—-—LTHENICET
UTREREREIICTSES
AFFIRAT—IOAED
e VACUUMX®REINDEX, CREATE INDEXIRX EDRITHFICHERATNIAED
DB
« HE ATV L(IBIICHEER

#maintenance work mem = 64MB | AVTFURT—IAFR)DHRRAE)BE

VACUUMIR E(F—EMNICRIIFICEITURVZS, BARR(CKETR
E%Z:%E U CHBRIERL)

« BE)\F+1—ATIE. EHOTOZAMNVACUUMZRIIFICEITT B
 GIANPTIEITOLR) . HEXESKULITETRVELSICER
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@f @ srA0ss,INnC. ©OSS-DB

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

H&h)\F 1 — LADiFEERRZE DO (CEiR
S—J )L cHE/\F 1 — LADETRRIDISE

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

IEEWU\
e B1TEIE/18 ... &5 —T IR ENEFEDHEETRITEINDID
o BITRRBIFE ... 7O CANSVWIFHIFEICRITESNDIHE
o RITISR

© SRA 0SS, Inc. Japan 2018. All rights reserved. 50



WAL/\wW J 7 D%5E @ srA0SS,INC. OSS-DB

WALXY J7 (WALD 71 )LOEZTAHEICERETNS/\Y
J7) 2P U TEETAHtEEZR LEEES
e I A )L FTlE-1=shared_buffers—+32
- shared_buffers = 512MB C16MB

« EIHZSVMEE(C(TIENT (FK16mB)
o J—)VRREIIFICHBAEV /)Y I 7 (shared_buffers) &IIBICIBES
NEBEDAT UM ERESNDS

#twal buffers = -1 | WAL\YI7DAEBE (EEIE)

WALURY J 7B RRITEB L. AZY MRS EESAHDFE
EFUTUES
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;gf FI v IRA > FDEGE @ srA0SS,INC. @SS-DB

FITVIRA > NMABDIEEZRS UTT 1 AJ1/0DEE%& RS
rog C)
o DD IRVMERIC[Echeckpoint_timeoutZ R <. BHIDZULESIC

11—

[&checkpoint_segments®% < F%7E
s FIVIIRA > MIBIRFOEZAHFENEX B8, —IFHNRT 1 X

21/oNDE R (LN
#checkpoint segments = 3 FryIRAMLUEZRITTSETDTE T HFAWALT7AILE
#checkpoint timeout = 5min FryIRAMLEZRTY 5F TORMRF
#checkpoint completion_target = 0.5 | Fry/ R/ MLEBER T T 5ETORRE (RRICHTZEE)

S5E T EAWALT7AILMN3DEBAT- 54> x 0.5 = 2430FLLAIZ
— _ irybﬂ'ffr‘/rmiﬁb‘“%TT%&BI:E%E%‘%
FrvIRA LR 8 8 G FryoiRA LB

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

\‘\ - /

FIVIRAL > MORITEOJICEHE U, vmstatiRETHHO =&
FRREREAS
log checkpoints = on
« FIVIIRA D MOSEFELUTLRLD

« FTYVIIRA > MRODERNFTETRVH

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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@fg‘ IS5 >F X NEBDETE @ srA0SS,INC. @SS-DB

| 4

\‘
A

TI35Y R IA—LDOHEICESHETIS>FIX MNESZRAEL.
& DBEREITEHEDMEREND L S(CTS
« IS2F @I S2FIARXANERZE LICORX MEHETE

#seq page cost = 1.0 — % )L HOEART
TARIMBH1TAOvIE5EHF DR
frandom page cost = 4.0 SR LT OEATTARIMS17AvYEARDIRE

1GB | 5o mEETBFruia X
(EBRICAEY [THERINEL)

A2TYVIRAFv OHNEIREN®IT S FTDICE
 random_page_costZi#5S U Ceffective_cache_sizeZZ 18>
« effective_cache_sizeldFHBAEUINY T 7 D2{& (MNEBAEUD50%)

< SL\DYET]

#effective cache size
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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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