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Background: PostgreSQL mechanism

B EER T RD/INTA—ZIZE%R T HPostgreSQLMD LKL
HEBILET

B E9 [LPostgreSQLD 55 FWNENTA—2DERZRER
THFELELD

B UYOKXLTTY
B SQLMEITINSE T(parse, planning, execute)
B AE!)EXRL—Y(memory & storage)
¥ VACUUM
F CHECKPOINT & WAL
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Background: PostgreSQL mechanism(SQLME{TENSET)

B SQL parse & planning & execution
B CHECK: @Y GEHiaHFEHRZMGTETLERI M ?
B CHECK:costifEDEVMEIBYNIEZE TETLEI N ?
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Background: PostgreSQL mechanism(SQLAZEITENSHET)

B SQL parse & planning & execution
F CHECK:@EUIG#isHFEHz I TS TLEIMN?
B CHECK:costifEDEVMEIBYNIEZE TETLEI N ?

/ SoL /

Parser

/ InnerISQL /

‘ Plarlmer |

/ plan /

Executor

I
/ results /
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Background: PostgreSQL mechanism(SQLMWEITESNSHET)

B SQL parse & planning & execution

P CHECK:@EUILGMETBERZINIF CETLVEI M ?
B CHECK: cost#f FEDEUMMEIEY)ZERTEFE TETLVET M ?

/ Inner SQL /

| Planner | Eﬁ?ﬂcs

/  plan / @staﬂsﬂc@

HetiEsRY LTI TH#

~_

memory
&
storage
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Background: PostgreSQL mechanism(SQLMWEITESNSHET)

B SQL parse & planning & execution

P CHECK:@EUILGMETBERZINIF CETLVEI M ?
B CHECK: cost#f FEDEUMMEIEY)ZERTEFE TETLVET M ?

effective cache size) Ndex AI=EAHAEUHAX
/ Inner SQL / Tandom._page. cosD__2 YA LAFFL I HHAZE

| Planner | E;ﬁ;ﬂcsi
[ _plan /

Vi
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Background: PostgreSQL mechanism(AE!) D{EHnH i)

B memory & storage
E CHECK:AEYDFAMBREEHLTLEIN?
B CHECK:AEYERADIEEHLTLEIMN?

PostgreSQL Conference 2009 Japan



Background: PostgreSQL mechanism(AE!) D{EHnH i)

B memory & storage
E CHECK:AEYDFAMBREEHLTLEIN?
B CHECK:AEYERADIEEHLTLEIMN?

PostgreSQL’s Kernel’s b7 SEE B
shared memory buffer cache (#msec~) <>
BraX R E E & >
5 ~
shared_buffers (B u sec~) S CaTE Storage

wal_buffers
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Background: PostgreSQL mechanism(AE!) D{EHnH i)

B memory & storage
E CHECK:AEYDFAMBREEHLTLEIN?
B CHECK:AEYERADIEEHLTLEIMN?

PostgreSQL'’s PostgreSQL'’s Y PostgreSQL’s
backend memory backend memory backend memory

aintenance_work_mem
y N A

A\ : >

SQL VACUUM .etc

@

@_connectlons
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Background: PostgreSQL mechanism(AE!) D{EHnH i)

B memory & storage

E CHECK: AERDFAIRIIEHLTOHNETM?
B CHECK: AERJENIFEZBLTWVETM?

/ PostgreSQL’s \[

shared memory

%ared_buffers

wal_buffers

Kernel's
buffer cache
&
page cache

~

4 R
R

Postg*eSQL’s Postg*eSQL’s
backend memory backend memory

PostgreSQL’s
backend memory

TTaintenance_wao
mem v

kernel

&

er applicationg

/)
4

Total memory size
>=
shared_buffers

+

max_connections * work_mem
+

(kernel & other applications)
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Background: PostgreSQL mechanism(VACUUMALIE D fi)

F VACUUM
E DRIZ

7'—_-

VACU U M FULL
ZE->TLV=YLFEFEHFAMN?

PostgreSQLIZFVACUUM(EEN T TERTEEY,

8.3M 5. HOT&autovacuum® HE M F TEHIZ

FHTIIO2LFDEGEYFET,

VACUUM FULL BN B2 HERIXREHENTT !

VACUUM(%

EEN)E EFHENIHALELELS !
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Background: PostgreSQL mechanism(VACUUMALIEED i)

B Maintenance(VACUUM)
B CHECK: AEMEHZE TR TETLNVET M ?
B CHECK:VACUUM®DI/O&R/ZHIEHTETLVET M ?
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Background: PostgreSQL mechanism(VACUUMALIEED i)

B Maintenance(VACUUM)
B CHECK: AEMEHZE TR TETLNVET M ?
B CHECK:VACUUM®DI/O&R/ZHIEHTETLVET M ?

/PostgreSQL’s \
shared memory
[ relation_A /index_A ]
NS X J

T—IIWNEERXYY
(8.4M b IE—FRD .,
“Visibility map”)
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Background: PostgreSQL mechanism(VACUUMALIEED i)

B Maintenance(VACUUM)
B CHECK: AEMEHZE TR TETLNVET M ?
B CHECK:VACUUM®DI/O&R/ZHIEHTETLVET M ?

@enance_work_mm VACUUM

PostgreSQL'’s
Z‘EI/ZI—F‘O)?-IUOL' backend memory
1R 7

y 4

(PostgreSQL’s /
shared memory

[ relation_A /index_A ]
S

mm—
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Background: PostgreSQL mechanism(VACUUMALIEED i)

B Maintenance(VACUUM)
B CHECK: AEMEHZE TR TETLNVET M ?
B CHECK:VACUUM®DI/O&R/ZHIEHTETLVET M ?

VACUUM

- PostgreSQL’s N > e ke
backend memory
RELO—FDOH=ETIE
7\ AR AR AR ELTIVELY
‘. | o
PostgreSQL’s @_pages/relations
shared memory
Free Space Map (ver -8.3)
relation_A.fsm (ver 8.4-)

- )
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Background: PostgreSQL mechanism(VACUUMALIEED i)

B Maintenance(VACUUM)

B CHECK: AEMEHZE TR TETLNVET M ?
B CHECK:VACUUM®DI/O&R/ZHIEHTETLVET M ?

@ance_worm VACUUM

PostgreSQL'S ;Fgﬁﬁﬁjz"&ﬁﬂﬁﬁﬂﬁ?ﬁﬁﬁ&bf?“/f‘/ﬁ

‘ FELO—FOFvo&iEk

backend memory

FAELA—FDOHo=-EFRRITEF
FTRTREfRE L TevEL T

(PostgreSQL’s
shared memory

£\
/ @pages/reamﬁ
' ' Free Space M 8.3
relation_A/index_A ree Space Map (ver )

relation_A.fsm (ver 8.4-)

o

*Vacuum_coD
T—ITIEERFYY
(B8.4MBIE—HRDH,

“Visibility map”)

RKEDT—EHHAFH(/0)Y—RHE)

E Storage j
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Background: PostgreSQL mechanism(checkpoint&dirty bufferz%15)

B checkpoint

bgwriter(8.1-) TE ALY
Ddirty bufferzZ&EH L

CHECKPOINTT
HENYITFERNL—D
DRIEAN—KIZESND

T—ANERINTEH, 9<IC
[FRL—DIZEZFHEIN G
(AZYFETIZWALZEL)

shared buffer

bgwriter_ *

—

storage

- shared_buffersh K ZLMEE . checkpointBf[CZ2EHT T —2EMNELHL S,
- 8.0 TEREINT= bgwriterlZ&kYcheckpointFFDEEH L EX B TES,
- 8.3 Ml T o<Y IcheckpointZ {TOHEEEMN ALY SHIZIIOR /A FEFELINT=,
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Background: PostgreSQL mechanism(checkpoint&dirty bufferz%15)

B checkpoint

dirty_buffer® & AAHEE &
yA VA /" shared buffer OSHFBRFEIZHIKTFT S
(PostgreSQL) (ex vm.dirty_ratio@Linux)

L ONEEEARL LS

storage

"f;

Cedgy
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Background: PostgreSQL mechanism(checkpoint&:WAL D B {%)

B checkpoint & WAL

checkpointf& T checkpointf& T checkpointf® 7 Hsf

term C /

— term A /

]

checkpoint#& T B¥(Z.
2@ AT D checkpointB E TIZETR
SNT-WALIZE TS,

term B

1/,

ﬁj \

erm B THELT: erm B THELT:
WAL WAL

%
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Preparing for tuning

B logging and runtime statistics
B PostgreSQLM AT LEEIMETIRIR (. FIBEEE - ShRHEFRIZEF| !
E OS resource monitoring
E sar, vmstat, iostat, ps ...
B benchmark tool
B pgbench ...
B profiler
E Oprofile, Dtrace. systemtap ...
E (reference) Let's postgres
r OJEEDRTE
m http://lets.postgresqgl.jp/documents/technical/log_setting
P REMEIRERZEERLELD

| http://lets.postgresal.jp/documents/technical/statistics/1
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Parameters tuning

B EREITERCERT /T A—2(ZDT
EAIZERET DD ?
PEREAEITESTEL?
ENTGA—RNDNATEDEIGEENHDDH ?
. N\TA—ADEARGBEEHKITHEELETT
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shared memory & checkpoint (summary)

B relevant parameters

parameters ver description setting guideline

shared_buffers all HENYI7OH A XFRE MIEAE) D10 - 20 %
adjustment of shared buffer size 10% - 20% of physical memory

checkpoint_segments all F Ty IRA D E R IR (WALE) [BEBAL> (Web) | -16
adjustment of checkpoint interval [E#r AL (OLTP)] 32 - 64
(WAL segments)

checkpoint_completion_ | 8.3- | FzyIRAMNLEDEEFE [SERAL>(Web) ] default

target control checkpoint speed [E# AL (OLTP)] 0.6 -0.9

bgwriter_all_ maxpages | -8.2 | BEEZIHITHE —FTIR—SHOFE [ZEAL(Web) | - 40

bgwriter_all_percent

adjustment of dirty pages to write regularly

[ AL (OLTP)] 100 -

[BEBAS(Web) ]-5
[EEH AL (OLTP)]5- 10

PostgreSQL Conference 2009 Japan
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shared_buffers (version: ALL)

E %% EI5H7?
E PostgreSQLOEFAEH AKX
B REAEIE?
E WIEAEYD10-20% or DB H 4 X (DBAAEIZRYYIZIHS)
B FEE?
B (DEWE) HEAR)ER—DF vyl aTOT—E2DPYRY A EFE
E (KZEL\VE) checkpointBE ICELDWOBRIMNFELE or ATV THEEDT LY

PostgreSQLAFZEHAAATZT—2E. h—RILD . N
Frvl BRIz EENI NG, Ty aDEED
shared -
2 DTN

buffers
- ~ o Kernel ]
memory L page cache
Kernel ( )
shared_buffers . 5 sgla}]rced Sy 1 D EREA B
\ }) EE J /) =roLa0RAHERE
~ Kernel #—
R S | page cache |
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Check & Trouble Shoot

B pgbench®#fER
B DBHYAX:£91.5GB
B -SHATLavICEEZROADAETEI0NEE

ZIL—TFyk FrviabvhHE(accounts)
12000 100
= R —TF ok —— table cache hit ratio
—— index cache hit ratio
10000 80 I
8000
S 60
@ B
8 6000 Z
A 40
4000
2000 20 1
0 0
32 128 256 512 1024 2048 32 128 256 512 1024 2048
shared_buffers (MB) shared buffers (MB)

Xy abyvhE(shared_buffersICEYR)AMESTH, R—OF vy a THHON TS D T
IR Z R IL—T LB
AT IIAMNEYYI>TLERIEE L ZFMERELL
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checkpoint_segments(version:ALL)

B AZHETH?
B WALEY AU hDEEE
E REAEIE?
E 16 ~ 64
B FEE?
E (/IMELVE) checkpoint DA 3EFT 5
B (KEWE) ERSNDAWALOENE KIS

PostgreSQL

FSUHHLAV AT EWALES AUMIEAEABER N
F BT AN —IRIIEHERDET AV IANEZTHT,
l'checkpoint_segments3 DT AV MM —F(2755 ]
or
l'checkpoint_timeoutBfE 2% #2iB 9 5
&checkpointh¥FE 4 -

(checkpoint_segmentSOD1|E75‘“/J\‘él,%checkpoint?ﬁ“&ﬁ%?’éo7"“771-)lxl~0)3‘6‘li h

INSFTEDHIENZ LD T, EOLTHELILET,

BH. WALEST A2 (1{E16MB)IL i K Tl checkpoint_segments * 3 + 1]

k0)4ﬂ'/(/‘(°l:7§?%>0)'C\ ZFDFDAN—DIEFERLFELELD, y
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checkpoint_completion_target(version: 8.3 -)

B AERETH?

E FxyvIRArDRE—FR
B EREAEE?

P EHNEAZMESE06-0.9
B FEE?

E (/h&LrE) checkpoint B DI/OB TR ASTEREIC
B (REWE) 2592 AN DR IBIELLS

completion_target = 0.5

I

I/I0O=

. e

L ST RN

nnn Lw-f.-.-.-.-ﬂ-.-f.-

»

5 5
checkpointZ i #f &

g

Z5Z2%

/0=

completion_target = 0.9

A

ol 0 0

s

0 00 0

959 a ) AN)IThHh SR =

checkpoint_completion_target X checkpoint_timeout

E"*F.............................-’v.:.: E
checkpointZ i £ &
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Check & Trouble Shoot

eeeeeee
"

aaaaaa
2

E checkpoint DFEHFFT vy
E H—07 [CUTOAYE—UAHTOEREAN?

checkpoints are occurring too frequently...

B checkpoint® &
E checkpointBFDwriteE N ARL— DI/OMEEF ERI>TWWVEREAN?
B iostat®Dwrite= OvmstatDiowaitlZFEBH LEL LD

iostat THf=pgbench=EEF Dwrite £ D EF%(8.2)

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

e HWrite ——

8888888888888

BBBBBBBBBBBBB

BBBBBB

BBBBBB

Elapsed Time (sec.?

bgwriter B&& normal bgwriter_max_percent=5, bgwriter_max_allpages=40

PostgreSQL Conference 2009 Japan



VACUUM(autovacuum) (summary)

B relevant parameters

parameters ver description setting guideline
max_fsm_relations - 8.3 | FSM(Free Space Map) CBEhaIgElET—T ILIA > DBYSRAAD1—HFT—T )L
TV AD R E +A T VI ARE + DBE X
Adjustment of tables/indexes number that trace for | 160
FSM All user tables + indexes +
160 x # of DB.
max_fsm_pages - 8.3 | FSMTEHAIREER—J H D FR & DB size(byte) x 0.2 /8192
Adjustment of pages number that trace for FSM
autovacuum_max_workers 8.3 - | EIFFIZVACUUMZfT3autovacuum7 At XD E K | DB sizeD20% & B A 55 \D
Adjustment number of autovacuum worker process | RELT—TILE + 1
# of large size table (over 20%
of DB size) + 1
autovacuum_vacuum_ 8.2 - | autovacuumALIE 0 E Ik S22 D SR 200
cost_limit Control autovacuum speed.
log_autovacuum_min_duration | 8.3 - | A4 H Ax &R ET HautovacuumDFF BRI DIETE 1min -
logging autovacuum requires long time
maintenance_work_mem all VACUUM, REINDEXA®DEZEAE)HA4X RLITHOZNVT—TILD

Adjustment memory size for VACUUM/REINDEX

T x 02 x6
# of records (the table with
much records ) X 0.2 X 0.6
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max_fsm_pages / relations (version: - 8.3)

B AZERTETH?
E FSM (Free Space Map) DH A4 X

E REAEIE?
B pages : DB size(byte) * 0.2 / 8192 (vacuumZ=EHEfEfE CDBD2EIMNEBEH INDERTE))
B relations : number of user tables + indexes + DB * 160(<— system tables)

B EEE?
B (/hELVE) VACUUMZEL TEHDBAYVIERIELTLES
B (KEE) BFFRNENDPDIERIZES

relation FSMMEYT recycle OK recycle OK
garbage garbage L\%)/
FSM FSMATREL blank blank
TW3
max_fsm_relations3*DT7—7 LI AT YIRIZDUNT,
max_fsm_pagesfH D R—(8192byte)Z L83 T= 5, VACUUM FULL or CLUSTERT
BATIEBERSFTEHETRETS,) blankZ 7B
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autovacuum_vacuum_cost_limit (version: 8.2 -)

E [(ZERETH?
B autovacuum®iE IEALIE oD Ef &
B RTEAEIE?
E TARVAREXI0BEZHZR [
V

B FEE
E (/ML) autovacuumIZhH B EFRHEIANIEU S

cost_limit X & /I ]
B (KEL or £H) autovacuumMN/OFEZHE L OT LY

ACUUM £11 & o<l

+1
SELECT(chache hit) —

— |autovacuum_vacuum_cost_limit
+ 10 — ho4

SELECT(cahce@ —
UPDATE (mak@

e shared buffer

OS page cache(or disk) ~ Sleep (cost_delay) ™\

Over cost_limit !

EESNSSQLEFIZI/IONREELLTLEHD)MNELABHIFZEVACUUMASsleeplL
PILEYFET , VACUUMD I BRI AV R EIBESNAZLITEE !
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autovacuum_vacuum_cost_limit (version: 8.2 -)

E (5%)

B cost_IimitT,
B VACUUMDIIOFE I ENLSLNZES ?

VACUUMAVHE T 1/0 1 (byte/s) D B & <=
cost_limit * 8192 * 1000/ {10 ~ 40}/ cost_delay

cost_limit = 200 DFE
200 * 8192 * 1000/ 10/ 20 = 8MB/s AAVACUUM®MD = K E & 1/OH15;

B VACUUMIZENLKSLMEIEE NS ?

VS D B & (ms) =>
{10 ~ 40} * T—7 )L Y41 X(byte) / 8192 / cost_limit * cost_delay

cost_limit =200 & T—7 /LY A X1GBDHE
40 * 102473 /8192 /200 * 20 = 8.7% F8E . ZFDVACUUMKY
L=V ANVANTS
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autovacuum_max_workers(version:8.3 -)

B {A[ZEE%

ETH?

P FIEIZEfTIhdautovacuumTAER D
E EREAEIE?
B KELT—TIL (over 20% of DB size)D#T + 1
E EZEE?

B (/MELVE) VACUUMM LB T—T JLIZR R EIVACUUMELZZ LY

worker=1

)

relation A

—
)

relation B

——

N\

/T

)
KELT—TILD
VACUUM®D .
®FEDVACUUME
WEELELTLNS
7___7“)[/5?#1-:-&%) o

(TIMNEELOTLED)

VACUUMDHENHZHT—TIL
M5 CUEBNERTES,

worker >= 2
Qutovacuun Qutovacuuny
) - N
relation A relation B
——
—
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maintenace work _mem(version:all)

E [[Z&ETH ?
B VACUUMAREINDEXFMDEEAE)H A X
B REAEIE?
P HEETHOZWNT—TILOITH * 0.2 * 6 (vacuum=EERRE TT—7 LD 2E|AH
BHINBERTE)
B FZE[E?
B (/hELE) vacuum FRERT
B (KEE) AEYYY—REE

d relation_A / index_A VACUUM ) maintenance_work_mem
- _/ dead record E j

VACUUMALIE D 7

1. dead record Z5&HY maintenance_work_mem- 5l &8
2. dead record [Zxfi59 % index ZRER
3. dead record Z#&

dead record 12&%71-Y6byteZHE
16MB(def) T#928075 1T%& TOK

I maintenace work mem HA/hELrE, 1-3ZR[ELIEYIRT D T:ELLES
VACUUMERREIR TRE T EIAR—SOHERETELONEE
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Check & Trouble Shoot

B FSMOA BHEER
EH—\OT [CUTOAYE—URHETWVEREAN?
B FSMMAARELTWAIKREZED T, FSMZEIEHBLELLD

NOTICE: number of page slots needed (9280) exceeds max_fsm_pages (2048)
HINT: Consider increasing the configuration parameter "max_fsm_pages" to a value over 9280.

GEE_1)DBEEANDVACUUMTO A LEEDOY (FH SN FET
GCEE_2)LiflEmax_fsm_pages=9280F CHEOTHEMNHHI-EEFRERTEHEHLD T,

F REIFSMATRZLTWIEE ., HDLIEBIHICFSMARELT
W=EZEIX. T ILOFRERZREIETELLD

m—ERX{EL=T—7I/LIZ. VACUUM FULL. 3L \MECLUSTER
TYEMEEREZERT S ERBLTLED

B AN —DZEERENHIART—TILD2ELL L)IGE (.
CLUSTER + ANALYZEAEE#NH TY

B AN —VIZEER=TE WG EIXIVACUUM FULL+REINDEX +
ANALYZENEEND T

- BRSO NODTEELTERLTTF S !

PostgreSQL Conference 2009 Japan 36



Check & Trouble Shoot

E OVTRSUF O30 DiESR
P EERBIEBRISN TSNS avidbYEEAN?
B EREDMSOY O3y JLIBICRRIBESN oo a 02k
REL-AR—U1E,. VACUUMOHOT Tl ETEE A

ﬂ ) T -
: M A T ORI SN . g . S|
1: transaction A start; »| 4: transaction A end;
2: transaction B start
update;
end: v v
3:VACUUM 5:VACUUM
UPDATE
F i F#p F#p
20 20 20
23 23
003| C 21 003 | C 21 003 | C 21
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Check & Trouble Shoot

EOVTRSY O30 DiERR

ERDOLWMGEIXTEZFVvILTHELELD
B TREHOMENZWNGEEIHIR—DFBRABEES
NTWAHAEEEH MY ET
¥ VACUUM VERBOSEQ4

INFO: "test": found O removable, 1099999 nonremovable row versions in 9167 pages
DETAIL: 99999 dead row versions cannot be removed yet.

B autovacuumB %/ (log_autovacuum_min_duration %

=F 3
HEIL THATEEY)

LOG: 00000: automatic vacuum of table "postgres.public.test": index scans: 1
pages: 0 removed, 12500 remain B
tuples: 0 removed, 1399999 remain remain(f&->71=)La—kr#H
system usage: CPU 0.01s/0.08u sec elapsed 38.71 24 EFHAM?

L ¥ [Zremoved(IFEBRFEH)D

::—P*ﬂb*’)‘ﬁ'd’?iﬁ&h\ ?
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Check & Trouble Shoot

EOVTRSUT 930 FDEDNNGENINERERR

— 8.3 LI TEMEIEE

=# SELECT procpid, waiting,
AS duration, current_query FROM pg stat activity
WHERE procpid <> pg_backend pid() ;
duration

procpid | waiting | | current_query

(current_timestamp — xact_start)::interval (3)

10434 | f
10440 | t

00:04:52.846 | <IDLE> in transaction
| 00:04:48.974 | SELECT * FROM t FOR UPDATE;

duration(FZ > Yo a B H
HNF AR ARVEDIELVE
HAN?

— 8. 2LIRINE C B 6 DAL TEMAIRE

=f SELECT procpid, age(transaction), current_query

FROM pg _stat activity a, pg locks | WHERE a.procpid = |.pid
AND locktype = "transactionid’ AND pid <> pg backend pid();

procpid | age | current_query

| 10016 | <IDLE> in transaction
| 10016 | SELECT * FROM t FOR UPDATE;

10434
10440

age(Ei’L(BL\iat(:Fi‘/*fb\
LavhmESn=N)BKREL
LDIENEEAN?

ESEDEZEE . 100TPMD S RT
LTHNIX100 EikESN T
WHEHRTED,
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Check & Trouble Shoot

E maintenace_work_memMmMAf ELTLNVGEWLWDF vy
¥ VACUUM VERBOSE O%'

(P ER)
INFO: scanned index "test 1dx" to remove 174480 row versions — . —

_ — —2DDT—TILIZDWT, 2D &K
DETAIL: CPU 0.17s/0.39u sec elapsed 1.73 sec. 5(=#8%(E index & table B

MNIEYIBENTHFEEAMN?

INFO: "test": removed 174480 row versions in 1454 pages
DETAIL: CPU 0.02s/0.01u sec elapsed 0.05 sec.

INFO: scanned index "test_idx" to remove 174480 row versions
DETAIL: CPU 0.19s/0.38u sec elapsed 2.90 sec.

INFO: "test": removed 174480 row versions in 1454 pages
DETAIL: CPU 0.02s/0.01u sec elapsed 0.05 sec.

INFO: scanned index "test_idx" to remove 174480 row versions
DETAIL: CPU 0.20s/0.33u sec elapsed 2.82 sec.

INFO: "test": removed 174480 row versions in 1454 pages
DETAIL: CPU 0.02s/0.01u sec elapsed 0.05 sec.
(FE%)
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work_mem (version: all)

MZHTETH?
B V—FONY A RDEEAT) YA XDERE

REAEE?

E,?Eﬂlj:o
B (PEWNE) ROV MEBEOEERT
B (REWE) ARYDMBERTYTHAE

V—hXOoNY D M ZHE LG AHAE) £ XAPIZIRELE T,

ZFD1=O. FTERDINTGA—E2FFIALTERERLTWANEIDDFIVIFLT
WD DIEFREETHERITLLD,

ver -8.2 : trace_sort/A\TA—RZHFHHMIZL. V—FLEBEREZOY THER
ver 8.3 - : EXPLAIN ANALYZE A1ZF & HSOQLIZfH 5L, EITETEZHEER

(&&—9%5!3.@)

work_mem#%35|E LFRIGEIERTYTIEFELELLS . KT
max_connections * work_mem + shared_buffers A PostgreSQLT:HZ&

SNAEREMENHYFET,
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(Z2)EXPLAIN ANALYZE

8.4IXEXPLAIN ANALYZETGY—MLIBNAZER A&
=# EXPLAIN ANALYZE SELECT * FROM test2 ORDER BY 1;
QUERY PLAN

Sort (cost=1.27..1.29 rows=10 width=4) (actual time=0.112..0.115 rows=10 loops=1)
Sort Key: id

-> Seq Scan on test2 (cost=0.00..1.10 rows=10 width=4)
(actual time=0.010..0.013 rows=10 loops=1)
Total runtime: 0.155 ms
(5 rows)

Sort Method: quicksort Memory: 25kB (AE! A B D FflXexternal sort Disk: nnnnnnkB)
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wal_buffers (version: all)

B A[ZREITH?

E WALN\YI7DHAX
B RTEREE?

E 4MB -
B &

B (ML) BRLEOEREET

BEFNENEE SN S E, wal_buffer
SEEICWALEESHT

PostgreSQL’s\ pg_xlog/
shared memory [ <D
WAL
wal_Dbuffer >
g \

l\ /
wal_bufferdBS—#IZ4% or WTF DS HFHLar T
COMMITAEESN-1BEIZTWALEZWALES AV MZE

=H9, wal buffershi/hELvE, SEICEZEEZHLAEZS

LT DO —XTlL, wal_bufferszi80LTHLERILTLES
ANSUT LIV TERAGLO—F HHWVIIKREDTEEHTHIEHEE
ZHDITAT D REFICEFHFNS T I3 EERLTLNSIES
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Plan tuning - effective_cache_size & random_page cost(version: all)

B AZERETSH?
F effective_cache_size : indexRIZEZ 5F vyl a4 X(NEE ) DR
E random_page cost: 1BIQTF LT IERITHMNSHEFEIRCDFHEE
B REAEIE?
B effective_cache_size : 50 - 60% of physical memory
B ranodm_page cost:2-3
p FEE
B (%%(Ceffective_cache_sizehV/N&ELVE) index scan A& D50

504
iE

effective_cache_size = /]

PostgreSQL

@ relation A

@om_ page_cost =

&
SURLTOEANIARNS

index D ¥y ambiziny ]

\

effective_cache size = X

@om_page_cost =/

PostgreSQL

index_A
&

relation_A

index DX vy amf-{SA
&
SR LTI ADARNME
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Plan tuning - default_statistics target (version: all)

B A[ZREITH?
B ANALYZETODH T T8
B RTEAEE?
E LIKERZENHHHTLI(E100
B EE(L?
B (/hELNE) BYEETEIEAMER SN
B (KEULVE) ANALYZEAREMIZEA(AVT RS H o3 fRE)

SELECT.... FROM relation_ A WHERE col LIKE ‘.....";
— LIKE#RZR4EEN® or EXGT—TILADERMERELNO

]
reIation_A\
47“>7°'J‘/’7“*y&li7351x$1ﬁ’a

o
— B b
\ J /

ALTER TABLE relation_ A ALTER COLUMN c'ol
SET STATISTICS 100;

or
SET default_statistics_target TO ‘100’;
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others

E TIPS
EN\SA—ED—EEA—F ODBEICREMEESZHIEMNTIEETT
mfFl1:HH51—FDH, ELI-SQLZE TEEHFL =L
— ALTER USER some_user SET log_statement TO 'all’;
m 52:5H5DBDH., 173 L EH Mo 1=SQLZFRFIRIZHE T S =L
— ALTER DATABASE some_db SET statement_timeout TO '60s';
m f5I3:8HDBMDH ., I KIEMEZ20/=L 1=
— ALTER DATABASE some_db CONNECTION LIMIT 20;

— EEDOHEZEH
=#f SELECT usename, useconfig FROM pg_user;

usename | useconfig

some_user | {log_statement=all}

= SELECT datname, datconnlimit, datconfig FROM pg database
WHERE datname = "some_db’ ;
datname | datconnlimit | datconfig

some_db | 20 | {statement_timeout=60s]}
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others

E TIPS
B INTOA—=AD—EISETN CTEIMIZET T A ELTEET

w1l EEFL—YF TOEYI IO Hmaintenance_work_mem
ZRE<LEL
— psqgl some_db
— SET maintenance_work_mem TO ‘128MB’;
mF2: HAT T I3 DT, work_memZE RKELLT=LY
— psqgl some_db
— BEGIN,;
— SET LOCAL work_mem TO ‘128MB’;
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E RABRBATELGN -2, LT 1 Let's Postgres*>
LLAMBETHTELTWISER>TWWET

ECFREHYMNESITETNVELE !
Thank you for your attention !
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(5% )trace_sort

E trace_sortld, BEL ? X TE/\NTA—4

B postgresqgl.conflZ"trace_sort = on”& &Rk

® sortDNIEBRNEZTEOJICHANTEET

LOG:
LOG:
LOG:
LOG:
LOG:
LOG:
LOG:
LOG:

begin tuple sort: nkeys = 1, workMem = 1024, randomAccess =t

switching to external sort: CPU 0.00s/0.00u sec elapsed 0.00 sec

performsort starting: CPU 0.01s/0.01u sec elapsed 0.05 sec

finished writing run 1: CPU 0.01s/0.01u sec elapsed 0.06 sec

finished writing final run 2: CPU 0.02s/0.02u sec elapsed 0.09 sec

finished merge step: CPU 0.02s/0.02u sec elapsed 0.10 sec

performsort done: CPU 0.02s/0.02u sec elapsed 0.10 sec

external sort ended, 103 disk bIocksNused: CPU 0.05s/0.03u sec elapsed 0.16 sec

TAARIDI03TAYI%&FER:V—MLED
f=&IZwork mem#ZiEHPTERIEDS
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