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m BHiX

nEAEEOICR - NNvOFPYD -
n Y\ OPvDT & PITR (Point In Time Recovery)
= BNV OIPYD

mERAEEOVOR - ADFFOX -
= VACUUM, ANALYZE, autovacuum
= ATV IRADBIEE

m 7oA RER
= HEHRiRE 21—, OY JI5HROERS
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%) PostgresQL @)ty J7yT @ SRA0SS,INC. ©SS-DB

m PostgreSQL M#)\w o rPv7T (1)

n PNV IF7YT
m PostgreSQL%ZFEIEUT. $PGDATA ZMHEK(CI\wVITP v
tar. cp. rsync RR&EFT 1 LU MUERSERDY —I)L%&ER
Point!!
FT—=TIVAR—RAZEO>TWNBIIEE, TDT« LI MJEIE—DRBE
m pg_start_backup(), pg_stop_backup()
= PostgreSQL Z{FIL BT (CWEBIN\Y I TV I T DI=HDEIE

pg_start_backup() ZEFUTHh 5. pg_stop_backup() HEiTEcNBR(E
$ PGDATA ZEM(C)\WY IO P ITHEETZS

— 7 A\
PITR DNA—X)\w O 7w ITHBDI=HICEIS $ 1s /mnt/archive_log
Point!! 000000010000000000000004
- 000000010000000000000004 . 0OE81AAC . backup
pg_start_backup() (& CHECKPOINT & H{T 000000010000000000000005

pg_stop_backup() [ ;S >H03> 3 >0O01EMeEEIC .backup 7 71 IILEER L.
INVOFYITDRS YOS >OJRBME. BTHE. I\voF7vIRiEL. RTIX%RH
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w PostgreSQL DN\ O7vT @) SRA0SS,INC. ©SS-DB

J

m PostgreSQL M)\w o rPvT (2)

® pg_basebackup
= 9.1 [CEIEN/z $PGDATA M)\ IO FP v I FBI=HDIT> R

= PostgreSQL EHEFRLT,. LIJVUS—>3>JO0M NV EFABUNYOTPY I REE
FAICIBRAN—=20L VU5 —23 U B@BRORENBHE

m PITR DR—ANYV I PV ITHEBOANI—Z20 LT V-3 > 0FERBETHREINS

$ pg_basebackup -h primary_server -p 5432 -U postgres -D ./backup -R -P
59481/59481 kB (100%), 1/1 tablespace

$ 1ls backup

PG_VERSION pg_dynshmem pg multixact pg stat pg xlog

backup label pg hba.conf pg notify pg stat tmp postgresql.auto.conf
base pg ident.conf pg replslot pg subtrans postgresql.conf
global pg log pg serial pg tblspc recovery.conf

pg clog pg logical pg snapshots pg twophase

-h, -p N\ OFPYvTURWLWDBY—/)\HEE U TVWSIHRA M ER— NESEIEE
-D BRBUEN\YOPYIEREBET DT 1 LU NUERE)\RAFTZ(EHH) A TIBE
-R recovery.conf O#tR; & ELE

-P Ny O7vI DS RIEZERR
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= Point In Time Recovery (1)
s 7= 00ZRWEI\YIOF7YvT

(1) . W// N N A NS
EROJ%ZWAL vy _»
RS ZiAd S BauwodE
\ L /IR . AN AN J
EFALIE 0a.xio )@:& —
. pg_xlog ~
F—h47T0Y
2) < <
EMEREATUNEERY -
% CHECKPOINT [CT TmIN—R —— CYE
- 51 2T ICRB ($PGDATA) AFTYIZIVE jyopy
m N / N

" WAL 27 —hAJ9BHEE
archive_mode, archive_command
s R=2AN\YV O FPvITORIE

pg_basebackup F/z(E pg_start_backup(), pg_stop_backup() Z#IH
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= Point In Time Recovery (2)

m [EEFRERDOVYHINUFIR NN

\ v 7
= recovery.conf —h«147 05
PITRU /U B -
ANV—==2P0L TV —S 3 > @FHRT R
FIRIIERET 7 i

$PGDATA [CECEU TileEI g5 &,
UBH/\UE—RTiEE

= PITR YAHNUKDREIRR

restore_command

AR 4,

\"lﬁﬁfiﬁﬁﬁ -

(2)
BIEETHSIWALZ

unnRy
#ir—IR—2

(1)
> W)\ O 7 v T DEE

P—HNATENEWALZEA T3 HDOIE—IVY > REEE
recovery_target_time, recovery_target_xid
BEUERAEFTUL/NVUESE, BELVENS>YOS3>IDETYH/NUSESE
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m Point In Time Recovery (3)

) ™ Yl T o
Point!! \_ K )
= BEEAFTORSREBICIE v
pg_xlog OO HRHE \‘t | BunOvE
o (pg_xlog) \ ~ /
s P—hA47 00 BBXDETS

7—h42o 00
FHINIEARA—ZANYIOFPYvITEZRDEBEL,

.backup EODHFWIT 71 JLITHIERLUTLLY

$ 1s /mnt/archive_log

© ...00004 THUBLE 0000000100000000000VVV2
R—ZI\W T T cESTIE 000000010000000000000003

...00003 Ygions T AE . | 000000010000000000000004

' 000000010000000000000004 . 0OE81AAC . backup
000000010000000000000005

= Hash 1 >7 v X(& WAL O 35454
PITR [CLBDVUH/)\V(E REINDEX B E
8 F=J))VAR—RAZERALTWBIEE. UHNUKBERUT 1 LI NUIBRICTIHRENSD S
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%) PostgresQL @)ty J7yT @ SRA0SS,INC. ©SS-DB

m PostgreSQL :##/)\wv2orPv7T (1)

= pg_dump
s F—AINR-ABFEPE—EBEDHI/N\YVIPYIZRETERIIVUR
® PostgreSQL A v—/)\—>3>F7 v IR\ IOPYVIEVUXRNPICTITS
» ATSISEBEICKD, NV IPYITHREERICIEETES
m -Fp 7F+FX MR
" SQLYICKDBTFARNITIZ7ALAINTDOINYIOTPYD
s UARZE psql AN RD -f AT>3> $ pg dump database -f backup.sql
m -Fc/ -Ft / -Fd )\ FURER 2 ;:celiti:zdgev—“fjbbackup.sql
s BRILER. T« LD NUERIIERZITS

= FALOBMNUERE - ATS3>T
i 5 EfThiuI e $ pg_dump database -Fc -f backup.dump

o o $ createdb newdb
= YA 71X pg_restore IV K $ pg_restore backup.dump -d newdb
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m PostgreSQL i®¥/\wvorPvT (2)
® pg_restore
= pg_dump OFFA MIADOERTRELUE/\YVIOFYII7ALIV%E
#EOTCTURARMPZITSIAVR
s ATS3HEBETERICUR NP RROIGED OIHE
-s --schema-only
AF+—I G—9ER) ETEUAN?

-t --table=tablename
DXARZUEWST=DJIVEIEE (BEIEER])
-1 --list
NyorPyIHREE—EEUTHN

-j num  --jobs=num

BESNIZETAIIRT

= URRPHT—HIR—RZHEEURL $ pg _restore backup.dump > sql.txt
w7+ A MERICER
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m PostgreSQL i#¥/\wv2orPv7T (3)
B pg dumpall $ pg dumpall -f dumpall.sql
= TFAMERDADINYOF7YIIAI> R
= MM FURRTITUVEWMES

20—-)\bAT > 1P M pg_dumpall F—HN—AHIT pg dump

$ pg_dumpall -g > globals.sql
$ pg dump -Fc dbl > dbl.dump
$ pg dump -Fc db2 > db2.dump

n UX MY
T—INR—RI S IMHE
EoDFT—IN—RZURX RN

initdb --no-locale -E UTF8
pg_ctl start

psql -f globals.sqgl templatel
createdb dbl

pg_restore -d dbl dbl.dump
createdb db2

pg_restore -d db2 db2.dump

wv»vrvno,yn v n

Copyright © SRA 0SS, Inc. 13



PostgreSQL ®/\YI7vT @) SRA0SS,INC. ©SS-DB

m PostgreSQL ®E)\wv o 7PvT (4)
® pg_dump OIFER
s Ny OPYIRICUTDZ EZITHIRLY
DDLIZEE
S—SATSI OV MDT—HEES]RSD
= \WIT7YITETNRENED
postgresql.conf, pg_hba.conf IREDRFE T 71 )b
m pg_dump DPREBFR]
s F=JIDF—HEICLLH
 —igCU R R DIESH 258 LEsED DS
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m PostgreSQL ®E/)\wv 2o 7PvT (5)

s 8EF)\vOF7vIEE (pg_dump)
GO0

500 i

=
-
e

100 / HDD(ZUItra ATA/100. 7200rpm

L2
NV O FPYITF—4(E/dev/nullliCsRMHET

|:| 1 1 1 1 1 1 ]
500 1000 1500 2000 2500 3000 3500
Vi Dy BIMB)
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/ PostgreSQL ®DA>FF>RX @) SRA0SS,INC. ©SS-DB

= VACUUM (1)
m PostgreSQL (LEGRB 7 —FFIF v

UPDATE tbl SET val = 'DDD' WHERE val = 'AAA';

= =TI 7 A IDARERE

2 » BT
v CCC ypDATE DPDD CCC yacuum DDD
4  BBB  AAA s, BBB | AAA CCC BBB

JOyvIBUTEN T —SE2BiE
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= VACUUM (2)
m@EED VACUUM (OdO>AHL > MVACUUM)
 JEAZGITY (CAFT U TEITOEE
8 F=ANR=RAFD T 7 1 I P A X(IEXN ([CFRE
Point!!
J71)IVH\IDESHESNT/NE S RBIHOIFTIERLY
Bt & UTI 7 VRRDFES T NOHFDT OY JIdmhEns

ESEVUFAIYVIICTAEREBNSGZ IOV IZERIBCET
VACUUM (IBZE(ICEMF (8.3lEIDOVACUUMIIST—T I E2RXFVv>)
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= VACUUM (3)
= VACUUM FULL
= RETPEFSF-JIIaxecOvd
ACCESS EXCLUSIVE Ov 2 (—&m‘\\avY) ZHis
EEHEY—EANELTS
 F=IWNI7AINEHRULIEDET
ESMGEFZDTHAXZNELKTS

TN I 7AW EREBEDOESHMINBECRD
(1 RO T IWRBHBEDT — XA TEAIR)
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= VACUUM (4)
= VACUUMZWDITSh ?

= HE) VACUUM TiEH (IAIR)

= BE) VACUUM ZFIAULRWMSSICIE
RE—H—[E, £7—IR—X([CHUTEFT
EFSAEIC KD T, ERFT—TIVICHU THBIICHEEZ LTS

Point!!

= VACUUM FULL (3EFEFER U

RHiE VACUUM BRITESNTULRH O EBSRE
BREHLNFEELUZLEDIHZUNEE UTHA

= BE VACUUM FEERRZER UL

BaICEDTIE cron IRETRIT S 1—ILET
Copyright © SRA 0SS, Inc. 20



%) PostgresQL DX>FF>Z @) SRA0SS,INC. OSS-DB

s VACUUM (5) =# SELECT * FROM pgstattuple('F—IL&");
-[ RECORD 1 ]------ R
table len | 27385856
H pgStattuple tuple _count | 200000
tuple_len | 24200000
= ST WL ALDHEHERE tuple_percent | 88.37
_ dead_tuple _count | 3305
B TEBH Y- dead_tuple_len | 399905
dead_tuple_percent | 1.46
» AREFAIGOHENTES free_space | 395484
free_percent | 1.44
table_len
I S, =# SELECT pg_size_pretty(table_len)
L —>3 > OYER FROM pgstattuple('T—2)L4&"');
tuple_len, tuple_percent -[ RECORD 1 ]--+------
BENITNOYAX, BE Looroey | s

dead_tuple_len, dead_tuple_percent
|\HITNDY1L X, EE

free_space, free_percent
EZMHOYI X, EE

» B+ X3 pg_size_pretty() ZES EBiIHDL
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= VACUUM (6)
= ZODftidd VACUUM %HR

= pg_clog 7« LI NUDKRED 7 A )LHIER

= XID EEIRREXR

= F—2D)VICBIET SEHIRERDINE
WINE—H—EIETUTHIFHIRERERL
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miRETIRER (1)
B SQLIZT—ADIREEIER T DEE
n RITTSERIE PostgreSQL [C—EENTWLS

BYREFTTS >IRF—TIAEE I
ISR EVERTE 1R -

% postgres % o F—TILD
T oJopex s s
_ . > ISR
SQLETF SETSOEBTSR
IS5A4F7 >k “
F—=JIIABDHYV—ZINE

ANALYZE VY >R
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%) PostgresQL DX>FF>Z @) SRA0SS,INC. OSS-DB

miREHEER (2)

= ANALYZE OV¥ > R
= HEHRHZUNER TSIV R

» RAFV TR BTV ICLO>TIRE

EXRF—JIILTEREEHD ST, AFEEGEN
BONERERNBRRSD . EXRT—IITRY TV IHEHAE

#default statistics target

100

et BEROI> MU —#

=# ALTER TABLE "5T—7JJ/Lf" ALTER aid SET STATISTICS 300;

u ANALYZEZWD{TSH?
= HE) VACUUM TiER (IAJN)

T—IEFHEZER U CERNICET

= KEDFT—HZEM. B A, HIFRUKER

= CLUSTER O¥ > RICLB IS RHFIEDE
Copyright © SRA OSS, Inc.
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%) PostgresQL DX>FF>Z @) SRA0SS,INC. OSS-DB

mautovacuum (&3 VACUUM/ANALYZE
= H# VACUUM

= EREVPAEMFDESZERL. VACUUMZB#HETI ST —E>IOER

TEEHEERTSITOER
BEVACUUMEE T3 270X (RRIZEIETS)

autovacuum launcher

autovacuum worker

n FIAIBNTED

#autovacuum = on
n ULEVVE #log autovacuum min duration = -1
#autovacuum max workers = 3
scale_factor TH&%E #autovacuum naptime = 1min
#autovacuum vacuum threshold = 50
VACUUM 20%DAEAl #autovacuum analyze threshold = 50
ANALYZE 10%MDESR #autovacuum vacuum scale factor = 0.2
#autovacuum analyze scale factor = 0.1

ZEIS—IJIIVHAIT

=# ALTER TABLE "JT—7JJLA" SET ( autovacuum vacuum scale factor=0.05,

o L autovacuum analyze scale factor=0.02);
\a+ THUEMEE
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PostgreSQL DA>F+>X @) SRA0SS,INC. ©SS-DB

m VACUUM/ANALYZE OFEET

= vacuumdb %> F -a2F—HAR—RICVACUUM
— -f VACUUM FULL%Z S}

$ vacuumdb -az T e
-t TF—JIVIEE

$ vacuumdb database name -v ¥l A v -2t N

-z ANALYZEG—#&(C Rl

" JBH(E -az & cron [CERUTRERIT -z ANALYZEDHZERIT

» ESSAEDZ\F—JILEEICEV R TEE
m SQL [CKBEST

=# VACUUM; ERT —INR—I 2% VACUUM

=# ANALYZE; g —IN—XA2{k% ANALYZE

=# VACUUM table name; SFS—J I EISE

=# VACUUM FULL; g —INN—X2{4% VACUUM FULL
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=) PostgreSQL ®A>FF+>X @) SRA0SS,INC. ©SS-DB

BTV OXDBIBE (1)
B A>TV IOADAEE

" F—TILORERLE FRICTE \
= B-tree 1> v X(EVACUUMT 1 ¥
BHfAEN3 | .
Point!! 7=l
" R—SBETOEIR j//.
FS—FILIFE R B-treef >3 VIR
SR T AR
(31 >y IR S

EEDETEEN G W—-
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%i PostgreSQL ®DA>FF>RX @) SRA0SS,INC. ©SS-DB

n1 >V O RADHBIEE (2)
BTV IORADBRERENDIITON?
ATV IRCAREMHFIN S TAHDIIEE
BERRICTE< TADITZEH. HIFRUIZ
ATV IORANBIELUIEESE
Hashf >V ORE. 25vS1VUAHNVKICIBIRTSICENHSD

= pgstatindex() Z#>TA1 >F7T Vv IADMK{LE MR

contrib €2 1—JU pgstattuple [CEFEN DR
B-tree 1 > 7T VO ADMR{LIRREHEIRTE S
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%i PostgreSQL ®DA>FF>RX @) SRA0SS,INC. ©SS-DB

B >FVOROBEE (3)

. . =# SELECT * FROM pgstatindex('f>FTVIR4"');
1>V IO ADERAE -[ RECORD 1 ]------ PR
version | 2
] i tree_level | o
pgStatlndeX index_size | 8192
. . root_block_no | 1
mdei(‘—SIZE ) internal_pages | o
12TV IADEYA X leaf_pages | 1
] empty_pages | o
avg_leaf_density deleted_pages | o
U—IOR—DEEEE avg_leaf_density | 0.54 VERR B 4%
leaf_fragmentation | © o
leaf_fragmentation _ v
U—IR—SDIFEAE AROEH
‘ index_size | 184 kB
= autovacuum [CEKDAL>FYVIRAD avg_leaf_density | 65.41
FAEEHSENREN3HEELLED leaf_fragmentation | 45.45
 WR{EDEDE, 1TV IIBAL N REINDEX v
RESRORBAEVUICED DS IRD i“de’l‘—sizj " I glgi bytes
" _ avg_leaf densi .

Copyright © SRA OSS, Inc.

29



PostgreSQL OA>FF> X @SR/\ 0SS,INC. ©OSS-DB

nf TV IORDBIBE ik (1)

= “DROP INDEX"” — “CREATE INDEX"

» LWDEEATMTYIORE =# DROP INDEX {5 VIR%E;
HilR U TH S EigE =# CREATE INDEX {7 WVIR%;

= DROP HIZEHEETEIOVY

= CREATE R(IEEAHZ27 0V, INDEX Z{EDIR\FRIHAHE]
TS5>Fh index scan Z#IRTI LT OVIEND

= N\ FUBTREDT —FEMZITIESHSE

= REINDEX =# REINDEX INDEX f>FT VI R4;
= REINDEX H(IZBZAHEZITOVY =# REINDEX INDEX - >F VI RX4;

. WROA DTV IRZESRREIOVIETND
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%) PostgresQL DX>FF>Z @) SRA0SS,INC. OSS-DB

TV IORADOBIEE Bk (2)
= CREATE INDEX CONCURRENTLY

= CREATE INDEX CONCURRENTLY T#i- >5 v I X & {Fhl
= i1 2TV ORERE. BTV IORZRIRTS

=} CREATE INDEX CONCURRENTLY [¥i-1f>FT WO X%4] ON table [AT>3a>];
=# DROP INDEX [HA>FWVIRE;

= DROP INDEXHD—BHEDZRAEZOY I
= {ERRIKIBA > 5 Y DABFIREND ILHFHMHAHET]
s F=IWE2ERAF v 2T BILHIFRRENEL

int!! =# \d tab
Point!! Table "public.tab"
sE - SPERY Column | Type | Modifiers
= FINERICKDERMISIEZESKHS @ 0 P PR
— pere 1 int
KBUT=A >F y I RSB L TEIBE o g, | hEeger
"idx" btree (col) INVALID
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PostgreSQL ®DA>FF>RX @) SRA0SS,INC. ©SS-DB

BT 1 ADVBEDER
n SEARICT A RVBERBICRSRVKLSICERT S
" OSO—AEHRY —L TEMBICF TV Y
DS IHELTHEAD DB &S LTI &R
o IEMEEEBELTSL
TOEINEE
7 —H4 T O DENEE

= VACUUM RREIC LB T—T ILIEXR{EDEET LRV ?
= VACUUM ARREICKBIEXILIFFHRECEHND

Copyright © SRA OSS, Inc. 32



@ SRAOSS,INC. ©SS-DB

PO RAiistEH

;\‘5“'I.I‘I"JJ\I'J\II"?‘_Vw
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7oA kEHER @ SRA0SS,INC. ©SS-DB

mEETRERIL D%
m stats collector 7 OCRA &> TREEN ST RER
s F—AN—ADERRICET S5k
s REThIEHRHREREE 1 —PRBICKO>TSRTES
m HREHIBERDUNEERIET T A I N THEH
= track counts = on

T —INR—ADFEHCDOVTDHEETHIFERDUNEE
BEIN\F+1—LAZERTIEHICEBRNICHET IHENSS

®m track activities = on
RITPDIV > RICHEAT BREZINE
n F—INR—RZLcHEtREBZVEY FTBICE
pg_stat_resetﬁaﬁji%ﬁ =# SELECT pg stat reset();
Copyright © SRA 0SS, Inc. 34




= oz mEHES @ SRA0SS,INC. ©SS-DB

J

mifEtBERE1— - pg_stat_activity -
m RTPRODSQLICET %sHEHRE 1—

} track_activities = O|V1

postgres=# SELECT * FROM pg_stat_activity ;

I 1 = ol 11> e T e |
datid 13056 = N
datname postgres . |
e B | 9.4 DL HHI
usesysid 10 . 1
usename postgres

application_name | pgbench

client_addr

client_hostname

client_port -1

2015-08-24 13:00:53.162677+09
2015-08-24 13:01:27.394888+09
2015-08-24 13:01:27.395179+09
2015-08-24 13:01:27.395366+09

backend_start
xact_start
query_start
state_change

waiting f
state active
backend_xid 5126

backend_xmin
query

e

UPDATE pgbench_tellers SET tbalance = tbalance + -2741 WHERE tid = 19;

-[.RECORD 7 lecec
(snip)

+
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7Ot R et IEER @ SRAOSS,INC. ©SS-DB

mifEtBERE1— - pg_stat_activity -
m ETHRDSQLICAY SRt FEIRE 1 —

= pid(proc_pid), query(current_query) 9.2 'C‘%ﬁr\ﬁ‘ﬁ
T SQL £ T O ID DR

= waiting
OY JF50DRENMESH

= backend_start, xact_start, query_start
J0CARBAR. bS>Y0S 3 RAR. SQLETORIGERS

= client_addr

DSA47>2RDIP 7RLA

UNIX RXAA iEGROZESE(E NULL
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"ﬂ 7 & RS @ SRA0SS,INC. ©SS-DB

m Rt RERE 11—
n F—IN—R([CET B REIRELI—

- pg_stat_database -

m FrwvSakbw bR

_ postgres=# SELECT * FROM pg_stat_database;
blks_hit :
- SR ECORD I I T e e TS S S S S
(blks_hit + blks_read) datid | 13056
datname | postgres
numbackends | 1
xact_commit | 310468
xact_rollback | 12
- tup_returnec' blks_read | 8553
blks_hit | 8798591
S)—=5fr> < ~ tup_returned | 140531047
~ 0‘//'\")[«7\-1\:'\7/ tup_fetched | 1692340
ICDOEREENIETE tup_inserted | 206106
tup_updated | 17815
tup_deleted %]
- tup_fetChed coﬁ?licts } %]
temp_files | o
S, =N ~ temp_bytes | o
4/TJ0ZZ#-\7/\ deadlocks I )
t“\y I\?“J j°Z:F-\—;> blk_read_time | ©
blk_write_time | 0
ICRDOESBEN=ITE stats_reset | 2015-05-08 10:17:25.918014+09
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4 7 O 2RSSR @ SRA0SS,INC. ©SS-DB

m#RsHIBERE1— - pg_stat_user_tables -
m =2 )LICEAT B HEHBERE 1 — (47H{iL)

u n_Ilve_tup / n_dead_tup postgres=# SELECT * FROM pg_stat_user_tables;
-[ RECORD 1 ]------- 15 55 5 2 D I 55 5 I 2 S
BETEL. BT relid | 16404
schemaname | public
=N tup hot upd relname | pgbench_branches
— - — seq_scan | 5932
HOT IC &k DEHENIITH oo cupread o
. idx_tup_fetch o
= last_vacuum & n_tup_ Eﬁs I 2
e e ) n_tup_upd | 5930
mi%(C VACUUM > ANALYZE h* | n_tup_de1 I 0
n_tup_hot_upd 5930
EiTSN/=BE n_live_tup | 2
“ n_dead_tup | o
® vacuum_count RE n_mod_since_analyze | ©
last_vacuum | 2015-08-24 13:00:53.132605+09
mREICUtY FUTHBSDEITOIZEL | last_autovacuum | 2015-08-24 13:01:57.907927+09
last_analyze | 2015-08-24 13:00:39.394919+09
g?_j)b(:i‘lbtﬁﬁﬂﬂ(ﬂ: last_autoanalyze | 2015-08-24 13:01:57.914395+09
vacuum_count | 2
VACUUM x> ANALYZE H' autovacuum_count | 2
analyze_count | 1
EITESNTVWB C L &R autoanalyze_count | 2
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m#fstIBEE1— - pg_stat_user_indexes -
= A >F YO RICET BMEHERE 1— (FH)

® idx scan postgres=# SELECT * FROM pg_stat_user_indexes ;
- ~[ RECORD 1 ]-#-===mmmmmmmmcmocommas
~, = ~ 40 relid | 16404
4/7-“}0114:-\7 /b‘ indexrelid | 16408
ErEnizhblzk schemaname | public
relname | pgbench_branches
indexrelname | pgbench_branches_pkey
idx_scan | 321
idx_tup_read | 321
P idx_tup_fetch | 321
= {THUDEEHR

= pg_stat _all_tables, _user_tables, _sys_tables

= pg_stat _all_indexes, _user_indexes, _sys_indexes
= J0OY JHDIEH

= pg_statio _all_tables, _user_tables, _sys_tables

= pg_statio _all_indexes, _user_indexes, _sys_indexes

JOwv49=8kB B"FIAJ)
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@ SRADSS,INC. ©SS-DB

mREHRHRE 1 —

m pg_stat_replication

(RIZNAB—=)\ADLT VI — 3 > (CET B#kEHER)

- LEEAUF

TLWED -

9.1 TEM

= sent_localtion, write_location, flush_location, replay_location
R B=)NIEEENz. EBFAALE. BIEEFAH#URE. BEShE

NS>YO>a>OdhE

= sync_state

R )\ B—)\OEMIRE (FEH/IEER h\FEsEa g

= aplication_name

A2 )I\1H—)\D recovery.conf [CTIREUERY 2 INAL B —)\DAHFHLHRTED

m pg_stat_archive

(WALT 7 1 VDT —h o TRIRICEIT BHEHER) o 9.aTEM
s P—HATEOT—h4 TR, BAREDNERTES S
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J

B AFAHAFOY - pg_locks -
= RiFH AS5OHOS 3 S EDEEENEDY JICHT 3156

=# SELECT locktype, database, relation,
- IOthype transactionid, pid, mode, granted FROM :JJ
relation (UL —>3>24F) pg_locks;
page (UL—>3>ADNR—Y) -[ RECORD 1 ]-+-———---——---———————
tuple (R—SAHDITIL) locktype | transactionid
transactionid (FS>HYO33>) database |
virtualxid (RE RS>0 32) relation I
ne transactionid | 3745
pid | 27958
mode | Exclusivelock
= mode granted | t
v o e -[ RECORD 2 ]-+4--=-=-===——————————
OYOJF—R XRN—CR lo[cktype ! | relation
database | 16384
u granted relation | 16402
transactionid |
Ovoz&FEFELTNSH pid | 27947
(true/false) mode | AccessSharelock
granted | t
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R

0SS:0B

O J'RIwODEIS

mOvoO€—R
s OYJE— ROBAEE
m "ACCESS EXCLUSIVE” (32TOE— R &S

@ SRAOSS,INC. ©SS-DB

" ALTER TABLE, DROP TABLE |
J TRUNCATE, REINDEX

3% [ ACCESS EXCLUSIVE ,/,/,\YWCLUSTER, VACUUM FULL |
4 | EXCLUSIVE , |
O | SHARE ROW EXCLUSIVE /J\ CREATE INDEX |
% | SHARE  VACUUM, ANALYZE
€ | SHARE UPDATE EXCLOSIVE | CREATE INDEX CONCURRENTLY
|t | ROW EXCLUSIVE 1
| Row smare _|_UPDATE, DELETE, INSERT |
| ECE S _ SELECT FOR UPDATE / SHARE
Ov o DBEAahHE L\ B\ s\ e\ae\a\a\2\
Q, 2 2 Q, Q
‘i\& o\ < % %’% % v‘% ‘:\& \\WSELECT//
S ) v,
2\ \ %\ % 2\ %\ 2
2\ \&\% ! %
£ S B
=\ \&\ \%
2\ \%
5\ \%
@
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fALp 1 -aara N\

y Linux Professions instituts Japan 4
| A
-

\ Silver/Gold |
"\ OvenSource Software Database Professional Certification A
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BZDS5ZWED/S—>  @)SRAOSS.INC. ©SS-DB

m [EENILOEFRNREZRT
" BHDREEIE

s ST MI? B—)E? - B
($rEs ./ 1R50)
= PostgreSQLh'E =B MEET ? |
HENCEEEZTE? v 4
. Fnﬂﬁb“ﬂgtﬁwjontzq*ﬁbg\ %*}Jﬁ%ﬁﬁ » gm;‘jh‘sj&
WEDBRE., [STARECE SR - bt
R B3RELCS |
s OORAYVE—D 3
9547~ . PostgreSQL. OS /Q - WUpHERIC
st = JE B\ by Fsb | [P
= ZEY—) - HEETIBIRINE e

0SY > R, PostgreSQL#BERE
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4 BZDS3EED/I—>  @)SRAOSS,INC. ©SS-DB

mEFHTETHR
m postgresY—/)\DilcEhC KT D

n H—)NUY—-X (Y>> - 0S) [CHENRSD
= UbJKUDBEL TS - REDIC
3 )\~ —
F—=HINR—RXDSATIDODABHIENTLDS
mHERINSE LS | ERICEE LTWS & RS
s JOCRIIZSEEROIEDOH ? $ pg_ctl start

server starting

n IS—AvE—>&09
| CORYE—SNTTHERICEETIZ EDHEHZ
$ pg ctl start

pg ctl: another server might be running; trying to
start server anyway
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s; BZDS3EED/NY—> @ SRA0SS,INC. ©SS-DB

miEHTERN - B—)\UY—-XDRRE -

m SYSV BAEURE
HEAEY, EYITAEMBINT S
= BIEHZENES(CD Y — R RRURN g 2
ipcs

m TCP/IPYSOY MHMERTE R0 # ipcrm -m 123456
= R—PBSEERE
B F—ANR=—RISRAHICTILATER
s J7AIW/T«1 LI NUDA—F—/RHEZHER
= SELinux OFIE
m YOI hTETULRWN
" DAIAMRY I SOOI TPEDFILCAERSG

FATAL: could not open file "~": Permission denied
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- BEDS3RED/T—> @ SRA0SS,INC. ©SS-DB

BEETER - UBNUDMRELTNS -
n BRSSO OCANREFELTNDS
= UB/NUMEBRRPTIEE > TV — &S

SJLr==

m recovery.conf OFEEZREY

B F—HINR—RIS5 X ($PGDATA)IC recovery.conf J 7 JLH
B\ THD &L, PostgreSQL (U H/\UE— RTilcEh

recovery_command [CRfED'H D E. UHINVUREH LD SR

s REMNMFETEIES, KILL OV RICT FIEEES
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2 BT053WED)S—> @ SRAOSS,INC. @SS-DB

BBBBB

REETERN - T—HIR—-RXRISXAHDWE (1) -

m WAL hBMENTWB1ES
BIMICF—IN—R IS A EISE

S, R 7= |§’
= pg_resetxlog IY > RTIEE $ pg resetxlog $PGDATA

pg_control =h3B _ pg_control @ % WALZJ 7 1 )L & Hlb%
97 AL S ? T XID #ZE FHI=RWALEZ X
==L XZD [Utwv b XD,
[EEBERIDS X AHIBEHD
-f THEZY ({28 xhns
XB|EXth T 7 1A IESE(C

s BT LU NUOMBIINY OFTYVI RIS
pg_resetxlog ([CKBZEZE(ITCEERLZSD
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- BEDS3RED/T—> @ SRAOSS,INC. ©SS-DB

RCEITERN - T—AHINR—RXAITSAHDWE (2) -
s EBRAI7AMIVDMENTWSIES
= pg_clog EFDIEIH

PANIC: could not access status of transaction 78901
DETAIL: could not read from file "pg_clog/0123" - - -

IS—AvE—STHERESNTWA3 I 717ILEANTEINTW3IES
WAL 7L ILFT—T I I 71 IILDBIEZERED

= AU/ AEOBHIT 71 IV EHEL Tz iRdr S

$ dd if=/dev/zero of=pg clog/0123 bs=1024 count=256
$ chmod 600 pg clog/0123
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mEHTERN - T—HIR-ROSXHDMWIE (3) -
B AOFYIRDIT 7 IHENTNDIBE
= [FEAEODBE REINDEX THIR

=# SELECT * FROM pgbench accounts WHERE aid = 1;
ERROR: invalid page header in block 1 of relation base/11874/24638

B SAFLT=INDAL TV IOANBIEUIRE
= ignore_system_indexes = on
SATFLAT=IIWRAHAH#E. SATLA TV IR ZER
ZI2EU. =D IWE#HICHS A >FTVvIRXEHIIITS
= SO 1-YE—R

$ postgres --single -O -P -D $PGDATA ”/,,,,,,,,‘Ctrl-D THET
backend> REINDEX INDEX pg_ppclass_pid_index;””*~ -
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% @co>5zEED/S—> @) SRAOSS.INC. ©SS-DB

mERETERN - T—HINR=RISRAHIDMIE (4) -

m S—JI)LARENENZES eSS OEsHLT
 ERESAEFTEEDDS
d d =
B Zero_damaged_pages on J:—;k?‘%ﬁd)

=# SELECT * FROM pgbench accounts LIMIT 100;
ERROR: invalid page header in block 0 of relation

base/11874/24654 S—ITINI7AN

=# SET zero damaged pages TO on;

SET

=# SELECT * FROM pgbench accounts LIMIT 100;

WARNING: invalid page header in block 0 of relation
base/11874/24654; zeroing out page

H H
¥

filler

ZEiAH° VACUUM 2175 OB UIZREDST 1+ AV ICRIRENS

REINDEX Z{T> CHh' 5/ EZRYI (HAIET—H9ZEA>FTYVIRICKRIR)
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BZDS5ZWED/S—>  @)SRAOSS.INC. ©SS-DB

m)\>O7PvD
m BEURL. FIETERN
= postgresH—/)\J O AHMERERICIHE UL

pg_ctl stop [CHBERUARL
s N\ OIT>RDOCABISA 7> MIREURRL

o)
m IEFEO>TVWBSDOH R (HE(SEBLDTIRL)
Ov2O&F5TIRUL\D? postgres [local] idle in transaction

n ECTUEFRO>TLDIDOHIZ0SY —)L THER

s REISHEFERUZSS9F)L TERM, QUIT. ABRT. KILL [CT
1L S
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4 BZDS3EED/I—>  @)SRAOSS,INC. ©SS-DB

m)\>DOF7PvD -AE -
m [REIODRE
s —EOIN\YVIOI> RIDOCADHEELRRBRWEEE ‘ SQLLAJILD |

pg_locks X® pg_stat_activity &R . FEn?
m OS VY=L CHE
m ps $ strace -p 12345
Process 12345 attached - interrupt ta
ECTIEFHO>TWLWBIHI? recv(7, <unfinished ...>
Process 12345 detached -
\\\ ‘detach
L\ TLBH ? $ gdb -p 12345
- adb (gdb) bt T--enable-debugl A7>3>
g Egggg dEt:Ch I TOEIL Kb & B 2
. o g qUJ' ,_\ D
Y—ZLARITS, A%RTL [RSNI
CTWBSIREhZ iR
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- BEDS3RED/T—> @ SRAOSS,INC. ©SS-DB

€ TUTUZES - PANIC -
m H—)\JOEAH PANIC AvE—THET
= PostgreSQLEEFEHMIRTUTUES

 LEBREDDDVPITVWAYE—S

PO ATERUL. PANIC: too many semaphores created
UV —ZRE. & PANIC: could not write to ~

PANIC: could not seek in ~
PANIC: could not open ~

= PDIE< WAV E—SDIES
127V I RIRET—IRBDRIE
FEEE ()\D)
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2 BT053WED)S—> @ SRAOSS,INC. @SS-DB

B TUTCUES -9I5v>Sa -
® signhal 11: Segmentation fault 73 &
= PostgreSQLY° 1—HEERCEA#BDIEE
s UYU—-R ) — TEMODIEEZ R

 —DOD postgresT7OCANISYS 19T E,
fhiEHEHB U U TEEN(CHRE

» YRAY—J0OCADISYSalZBEHEIEE LR

LOG: server process (PID 4609) was terminated by signal 11:
Segmentation fault - - -
WARNING: terminating connection because of crash of another

server process - - -
FATAL: the database system is in recovery mode
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R TUTULES - AEVUARRE -
= Linuxft#&IC &3 OOM-Killer

= fHOSEIEMDULFH DOYiiHfl (syslog)
kernel: Out of Memory: Killed process 1234

B AEUREM
= DY ITHED Y1 X &IB>T
= YPEAEDZIFDT
= FSIET PostgreSQL B'Z< XEUZEDIRVNWKLSICTS
shared_buffers., work_mem. maintenance_work_mem
= D547 > M (psql. libpg) OXEVUEAICER

ulimit -v
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@ SRADSS,INC. ©SS-DB

CREESDRESZTETNWEXLUE

fALP1-3aPaAN

Linux Professionsl instftuts Japan

| ©SS- DB

"\ OvenSource Software Database Professional Certification A
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