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Explaining Explain p.11

Seq Scan ;EHEF : {8

=t EXPLAIN SELECT oid FROM pg _proc;
QUERY PLAN

Seq Scan on pg_proc
(cost=0.00..87.47 rows=1747 width=4)

s RVER, BIZRZRIMNOREANERFYUT S
o FHIZTOIDOLTRITEFIVITH

o RKELT—TINIFAVTYIRRZYUDAMNEL
o JXMBABIRXNEL), 1T7(27 L), E(oid)

e FM—AJLOXKIZ 87.47




Seq Scan [2DLYT

s T—IILERUMNOREBEFTFIVILTRELITERET,

s MEFHIZERIT M TYIRANEWNGEIXINLHMELY,
o AUTYIAMNMEZTERRITNZVEEIL Seq Scan [,
= A TTARAT NIRRT E LB REZ LB L THIERT 5,

idslDATyHR T

id=1

id=11

id =34

id = 45

4750

FEEITHLIBIZER

(RBRDITETRLILEHY)

V

Seq Scan WXk

= DISK I/O0 aXk + CPU X}

= T—7ILER—UH X sequential_page_cost
+ T—J)LEITH X cpu_tuple_cost
+ T—7JLE1TH X cpu_operator_cost

- STE1EOCPUI R (HEHY ZH)

- T—JILER—UH pg class O relpages
- T—JILE1TE pe_calss D reltuples
- —H % )LIZDISKIR—T SR aR

sequential page cost = 1

- 172 EE T HCPUOXI

cpu_tuple_cost = 0.01

cpu_operator_cost = 0.0025




Index Scan BE F

=t EXPLAIN SELECT oid FROM pg_proc WHERE oid=1;
QUERY PLAN

Index Scan using pg proc_oid _index on pg _proc
(cost=0.00..5.99 rows=1 width=4)
Index Cond: (oid = 1::0id)

e Index CondMEWGS(E. V—FDKHY
ELTHEONESITYIRIEDTILA X+
VHEIRYT




Index Scan [ZD0UYT

idB DA TvHIR FT—)L
id=1
id =11
id = 34
id = 45
BRREHIZED
)—D ) —KFH#IEE
WETTFTIZ
SURLTHIER

TORAR—=UNAEY) AKX
(effective_cache_size)®mD
AfEMNTT7HIERaRMIEL

BREFHICERTDIUOTYIARHNITIRETT B,
BE (XA RITNDETNIETELAEIRESND,

ATYVIRET—TIVERBIZTIERT B,

Index Scan WX+
=A2FTvHYRIIOARN + F—T)LIIOAXL
+ AT YHIACPUIRM + 7—TJJLCPUaRXF

AT RII0ARK
= HWER—IH x sequential_page_cost(1)

T—7ILI/OaXk
= LWEITH X (1~4) x

A2 TYPACPUIXRE
= WrE 173 X cpu_index_tuple_cost(0.005)

T—7J)LCPUaRE
= WE4TH x cpu_tuple_cost(0.01)




B ITE - T ?

« EEKHZH=TITH

e Explain DET#EER T Nrows=100] ENRTRESNBIE,
o TIUFTNT—TILOHMETIERMSITHZE T A,

= RRICERLIE-BROITHETELD,

o WMWETH =EBIREXT—JILITH

o NBIRE | IIREHTLOHTERETE->TEHE
« BHSLIEDHHIL pg_stats(pg_statistic) THM B,
= ANALYZERFIZIRELF-IFHmMAEHIN TS,




BREOHE

FTEAEIF2EY,
T—JIVATEHR(ER) THEZEHIEELEE
Common{E(MCV: Most Common Values)

# SELECT most_common_vals, most_ common_freqs FROM pg_ stats
WHERE tablename="tenk1l' AND attname='"stringul’;

HBRB/T—TILET
most_common_vals | {EJAAAA,BBAAAA,CRAAAA,FCAAAA FEAAAA, \Vﬁﬁ !
GSAAAA,JOAAAAMCAAAANAAAAAWGAAAA}

most_common_fregs | {0.00333333,0.003,0.003,0.003,0.003,0.003,0.003,0.003,0.003,0.003}

X PostgreSQL 9.0.3 DY =27 JLES6EDNHIZE5|H

ERICZEDENAS>TNDITOHIREED
TMO2TNDODT, TDFEEAT D

ESERDHITT—T ILtenkl D E1TEHE100044 L3 5L,
[Stringu1="MCAAAA' ID{T#k(Z 11000 x 0.003 = 3 TLHBITES,

oY




=] /=
EREDEEHE
CommonfELISNDIEZEHIEELI-HGE
—’ﬁvﬁi (WHERE stringul = ‘IAAAA’)

EBIRE = MCVIEZRRW =178 h—T14F) T«
= MCVIELLAM ET—T ILIRIZHEIZHIBT 5 &E,

SFEEZE (WHERE stringul < ‘IAAAA)
MCVIELLSA DERNT S L% B
# SELECT histogram_bounds FROM pg_ stats
WHERE tablename="tenk1' AND attname="stringul’; BEODHUTILEHAY—E
_ L SNBDEIITTHIRZ R }
histogram_bounds

{AAAAAA,CQAAAA FRAAAA,IBAAAA KRAAAA,NFAAAA ,PSAAAA,SGAAAA,
VAAAAA XLAAAA,ZZAAAA}

M PostgreSQL 9.0.3 DY =37 JLES6EZENDHIZE5|FH

ETEEHHEICEENAMVCIEDEIREL
EXNTSLMGEHLI-IEMVCIED E#RE%%)JH ZB




Bitmap Scan JEEF

test=#f EXPLAIN SELECT * FROM qg3c, g3c as g3cs
WHERE (g3c. ipix>=q3cs. ipix—3 AND qg3c. ipix<=qg3cs. ipix+3)
OR (g3c. ipix>=g3cs. ipix—1000 AND g3c. ipix<=qg3cs. ipix-993) ;
QUERY PLAN

Nested Loop
-> Seq Scan on g3c g3cs
—-> Bitmap Heap Scan on qg3c
—-> BitmapOr
—-> Bitmap Index Scan on ipix_idx
—-> Bitmap |ndex Scan on ipix_idx

e 8.1 TEMEINT-
+ BitmapOr, BitmapAnd TEHDE VLI YTEEK
o JL—13>MEVRIYTEAEYRNTIERT S
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Bitmap Scan [2D0UYT

o AUTYIRTEMIFE-TRRENEZR LESE HHHE
 ORTHABLEFHXZHE-RRICHRK

WHERE (id1 BETWEEN 10 AND 40) OR (id2 BETWEEN 20 AND 70)

Bitmap Index Scan BitmapOr Bitmap Heap Scan
id15I DA TYIR 0
] .
1| EvbzyT X
L L > | 1 | ALXTORER T—2)L
0 1 idl = 1, id2 =33
SHE BT >§/ — \ - di= 0 102255
1= 17(TID —
EvhevTELTERK ! o = 85, (025 07
. — 1 0 id1 =45, id2 =99
id25 DA TIIR
— 1
— ~ > |0 EvhONDITERE
0
= y F—R—SHIEHORRITA

HAIEE . FEOHTEHIHFETEHDT,
/ORI EF|IZ4 5,




work_mem ¢& lossy storage

o EVbIYTIIEEAE (Work_ mem)LIZERRT B,
c BE.EVMIVTIZIIITOMEEZRT TIDERF D,
— work_mem = 1MB T 5005 {TIZE LM EFTELY,

« work_mem [ZINESHENVHAXDIFE.

lossy storage E—FA~BITLTE YR YT H A X & a1
— 1fTZ1EYFTRE = IR—DF1EVRTRE (IMBT64GBETOK)
- @3 TAahoFHhEBm-SEWT 32 RTHIR MDD E

BEE—K

TID(O, 1)

TID(O, 2)

TID(O, 3)

TID(1, 1)

TID(1, 2)

TID(1, 3)

" lololo|k, |, |O

—

lossy storage E—F

1

~—20

0

R—31

D (0
TID(O, 2)

TID(0, 3)

R—IBEGILD
Ewvk<vy7IZ

EZELTH A XM/

TT—3FWoTHhi
TETHHIBRT S
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Tid Scan S BE&E F

=t EXPLAIN SELECT oid FROM pg proc WHERE ctid = " (0,1)";
QUERY PLAN
Tid Scan on pg _proc (cost=0.00..4.01 rows=1 width=4)
Filter: (ctid ="0(0,1)" ::tid)

o WS LARTILID
o “ctid="DMNITYIZHEEIN-IEEDAELNSD
o BMZBIZHENIELY, IEFEITELY

13



TID&(E

o VATLIZEO>THEERMICERSINTIZVAT LIS,
« TT—3DNUEFEMIOVI TATLRAVEME)ETT

%5 -+« | F—1{E:1000 TID=(5,1) | F—1&:1001 TID=(5,2)

.......................... I \ \

o

= | IAYIY(R=WNVE | TATLIRAVEL | TAT LIRA 52

—

| 7T —%2(F%—{E:1001) | ITT7—%1(F—1E:1000)

TIDZ1DHEELTIREI HEENDIAXE:
random_page_cost(4.00)+ cpu_tuple cost(0.01) = 4.01

f=1=L. 1TDctidZLa—FANEFHFINT=Y . VACUUM FULLTHEISE NS L
EHAHDT, EETIDZHEELTERT S —X([EILTTNWEENLNS,
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yeiny 4
Nested Loop ;EEF

—# SELECT * FROM pg foo JOIN pg hamespace
ON (pg_foo.pronamespace=pg namespace.oid);
QUERY PLAN

Nested Loop (cost=1.05..39920.17 rows=5867 width=68)

Join Filter: ("outer”.pronamespace = “inner .oid)
—> Seq Scan on pg foo (cost=0.00..13520.54 rows=234654 width=68)

—> Materialize (cost=1.05..1.10 rows=5 width=4)
—> Seq Scan on pg namespace (cost=0.00..1.05 rows=5 width=4)

2DDT=TILDFEECDODDA ALY

INNER JOIN & LEFT OUTER JOIN O{#FH
[NERIT—TIIWNERXw L, TR IT—TILIZIRYFITHEDODHER
Bt R ML

ATIIADENMESEVEULEHEIZESATEEM. $FZselecta] | 2B
BN HLHI5EE
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Nested Loop (ANLFIL—T)

« —HBEMLHEEAK

o MMAITF—TILIFTEIZCREITF—TILEEET S,

o SMAT—TILDOHEE/NREIT—TILIZ
HEX—DAVTIIADHBT—XIZER,

SHEIT—T L mﬁgmf‘w o FRIER (FHRM) FFE,
(N AR K E DI Lo TAR S

2 2
7 1 e STE=IXONXM),
4 4
9 3

FEMSLTT 51178
FOREvY EHRTvY
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Merge Join ;BE&EF

=# EXPLAIN SELECT relname,nspname FROM pg class left join
pg_namespace ON (pg class.relnamespace = pg namespace.oid);
QUERY PLAN

Merge Right Join (cost=14.98..17.79 rows=186 width=128)
Merge Cond: (“outer”.oid = “inner” .relnamespace)
—> Sort (cost=1.11..1.12 rows=5 width=68)
Sort Key: pg hamespace.oid
—> Seq Scan on pg_ namespace (cost=0.00..1.05 rows=5 width=68)
—> Sort (cost=13.87..14.34 rows=186 width=68)

Sort Key: pg class.relnamespace
—> Seq Scan on pg_class (cost=0.00..6.86 rows=186 width=68)

Z 2N T—32tYrEIOINT % :outer&inner

Merge Right Join&Merge In Join3$ %
T—REYRIHOMCHY—FENTUWVEITNIEGELT . Tl A
FFICEESIND,

17



Merge Join (VY —k<—)

=R ADT—TILEHFEEF—TY— T 5,

e MADT—TILEHRENSITYFUTILTL,

= T—JIIWZIERAINIEELL,. T—T LD EEREUH
o WMIEBXMZDITMNZNT—IATEHR

|||n|

sMaT—o L RET—T L _ ) .
(N#) (M#) « J—rEATENILELD, -,
2N S E = AV T I RBENFIAE S F—
7 l] 4 2 |1 1 g A
4 7 3 ||<F] 4 o
5 T 5 { i ; « 31E = (& O(NlogN + MlogM) ,

#EX—T WMT—ILE HEF—T
EfNcy—+ F—IRIC F|RIIZY—F
RYFUT
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Hash & Hash Join iB& F

=# EXPLAIN SELECT relname, nspname FROM pg class JOIN
pg_ namespace ON (pg class.relnamespace=pg namespace.oid);
QUERY PLAN
Hash Join (cost=1.06..10.71 rows=186 width=128)
Hash Cond: ("outer”.relnamespace = “inner”.oid)
—> Seq Scan on pg class (cost=0.00..6.86 rows=186 width=68)
—> Hash (cost=1.05..1.05 rows=5 width=68)
—> Seq Scan on pg namespace (cost=0.00..1.05 rows=5 width=68)

. Jtljzajs_h%()d:s B35 Hash JoinBEEFTERAIND/\YaAaT—TIILEE
o —HADAAILNYAT—TIEERL. ZDDAINZLET S

« INNER JOIN. OUTER JOIN.ERIERIZE NS

o NYIADERIZIFAZ—,TYTAXRAES

19



Hash Join(/ N\ B YF5)

o FBRNZABIT—TILD/INYY 2REERK,

= Ny AREERT HNHARDBE,

o HAIT—TILENYAREREEHED,
o N\YTLARMAEY (work_ mem)[TIRFELLLNEERES 1L,

SMETF—TIL vy aR REIT—T )L

(N (AEYR) (M) s —E/N\YLARFEOTLEAIL.
> \_I¥< 2 AEYHNTREETADDT
! \ 1 INYUARDBERITEIR,
i T 4  SHEE DA —F—IE O(N+M),
9 \1_ 3
SEEEM DT /\“ﬁ‘/:ié
TFOIRFvY ERTICVER

BEX—D/\walET

NYDVARERR 20



Explain3E1T45l

/Il accounts (10075 %) . branches (1044) #JOIN, &#](&Hash Join &R,

# EXPLAIN SELECT * FROM accounts a INNER JOIN branches b ON a.bid = b.bid WHERE a.aid < 10000:;

Hash Join (cost=1.23..617.37 rows=10425 width=373)
Hash Cond: (a.bid = b.bid)

accounts_pkey &A1 TYI AR
Fro LA/ w2 R EIOIN

-> |ndex Scan using accounts_pkey on accounts a (cost=0.00..472.80 rows=10425 width=97)

Index Cond: (aid < 10000)
-> Hash (cost=1.10..1.10 rows=10 width=276)
-> Seq Scan on branches b (cost=0.00..1.10 rows=10 width=276)

/I Hash JoinZ &3N3 % EMerge JoinZ &R, (SET enable_hashjoin=0ff;)

}

branches # Seq Scan LAY
N RERK

# EXPLAIN SELECT * FROM accounts a INNER JOIN branches b ON a.bid = b.bid WHERE a.aid < 10000;

"""""""""""""""""""""""""""""""""""""""""""""""""""""""" &Y —MER%ZJIOIN,
(IF&A Ebranches®Y—ka X k)

Merge Join (cost=1740.32..1922.80 rows=10425 width=373)

Merge Cond: (b.bid = a.bid)
-> Sort (cost=1.27..1.29 rows=10 width=276)

Sort Key: b.bid

-> Seq Scan on branches b (cost=0.00..1.10 rows=10 width=276)
-> Materialize (cost=1739.05..1791.17 rows=10425 width=97)

-> Sort (cost=1739.05..1765.11 rows=10425 width=97)

Sort Key: a.bid

-> |Index Scan using accounts_pkey on accounts a (cost=0.00..

Index Cond: (aid < 10000)

t

bidTbranches%&Y—k

bid Taccounts&Y—k
(E5IHLE<CTELW)

472.80 row$=10425 width=97)

aAld THRZERYIAH

Il (2 Merge Join £ENIZF B & (LHVI=%K) Nested Loop Z:ER, (SET enable_mergejoin=off;)
# EXPLAIN SELECT * FROM accounts a INNER JOIN branches b ON a.bid = b.bid WHERE a.aid < 10000;

Nested Loop (cost=0.00..2037.67 rows=10425 width=373)
Join Filter: (a.bid = b.bid)

accounts [FA U TYIREFE>TRF ¥

-> Index Scan using accounts_pkey on accounts a (cost=0.00..472.80 rows=10425 width=97)

Index Cond: (aid < 10000)
-> Materialize (cost=0.00..1.15 rows=10 width=276)
-> Seq Scan on branches b (cost=0.00..1.10 rows=10 width=276)

branchesh 4} &f 3%

21




Explaining Explain p.17

Result ;JE&E F

= EXPLAIN SELECT oid FROM pg proc WHERE 1+1=3;
QUERY PLAN
Result (cost=0.00..87.47 rows=1747 width=4)
One-Time Filter: false
-> Seq Scan on pg_proc
(cost=0.00..87.47 rows=1747 width=4)

» ET—TJILREINEDE
T ISR ETICRENFONDGGE

22



Explaining Explain p.14

Sort JEEF

= EXPLAIN SELECT oid FROM pg proc ORDER BY oid;
QUERY PLAN
Sort (cost=181.55..185.92 rows=1747 width=4)
Sort Key: oid
-> Seg Scan on pg_proc
(cost=0.00..87.47 rows=1747 width=4)

« BARRY7%EY—F : ORDER BYH]

o BEERRIZLY—b : Unique, Sort-Merge Join 7% &

e FARIRNEF->TWAS: PIDEIFT CIZIEIRAND
SALTELY

23



— DISK /O RETBHDTIAvII—rLYIEIE,

Sort [ZTDULVT

T—AHEEAE (work_mem) IZIRENIXH A v —k
— DISK I/OMFEELIZLY, &iE,
EZEAR) ITIRFELLZITNIINER) —FEEIR
— PILTYXLIE TR—2Y—h)

— JOaARMIHET—2E work_ mem DY A XTEH-TLS,

work_mem|ZURFE S YA X EIZY—FEEYRT IS, £506 0 o

— ¥ L<I& /src/backend/optimizer/path/costsize.c @ cost_sort S,

[t % T—4 < work_mem]

work_mem

7

=

4
9
2

X

2
4
7
9

W RT—HEET

AEIZERE

o« AEY ETOAYY
Y—hEELT

[%t%T—4 > work_mem)]
work_mem

=

7
4
9
2

2
4
7
9

=

a|lw]|kF | o
O lOoT | W]k

DISK

DISK

lol"F”é‘f*UJE'é’
T—ED—E %
AEVITRE

" e AEYETY—FEST
o) —MMERF

DISKIZRY
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SortD E 175

# EXPLAIN ANALYZE SELECT * FROM pgbench_accounts ORDER BY bid;

Sort (cost=290114.34..292614.34 rows=1000000 width=97)
(actual time=882.522..1186.626 rows=1000000 loops=1)

Sort Key: bid S N < B RS
Sort Method: external sort Disk: 104600kB J—ERFAREVNDTHEY—h

-> Seq Scan on pgbench_accounts (cost=0.00..26394.00 rows=1000000 width=97)
(actual time=0.023..176.540 rows=1000000 loops=1)
Total runtime: 1264.377 ms

X AT 12— 774 IVERUR R %R R (postgresqgl.conf @ log_temp_files = 0)

LOG: temporary file: path "base/pgsgl_tmp/pgsqgl_tmp32001.0", size 107110400
STATEMENT: EXPLAIN ANALYZE SELECT * FROM pgbench_accounts ORDER BY bid;

M work_mem Z#1=200MBIZ{iiEL TEITLTHS

# SET work_mem=200MB’;
# explain analyze select * from pgbench_accounts order by bid;

Sort (cost=126051.84..128551.84 rows=1000000 width=97)
(actual time=472.334..563.570 rows=1000000 loops=1)

Sort Key: bid _ ] Ny
Sort Method: quicksort Memory: 165202kB FEVISREST=DTIA Y7V —F

-> Seq Scan on pgbench_accounts (cost=0.00..26394.00 rows=1000000 width=97)
(actual time=0.030..166.788 rows=1000000 loops=1)
Total runtime: 634.155 ms

25



Unique

Explaining Explain p.18

BE T

=t EXPLAIN SELECT distinct oid FROM pg _proc;
QUERY PLAN

Unique (cost=181.55..190.29 rows=1747 width=4)

—> Sort (cost=181.55..185.92 rows=1747 width=4)

Sort Key: oid
-> Seq Scan on pg_proc

(cost=0.00..87.47 rows=1747 width=4)

A YEMLE

T3

i REZ LS, BICE

=129 HIEZHIFR

229 DITEERYRRS

AAEIMEFTOHY—FEH (SorttEEFDRIZITI)
AT AR EIZICPUESE | X2
DISTINCT & UNION T HEh 5

26



Unique;@FZFIZDULT

B R T—2%Y— 9 580X E,
DISTINCT, UNIONB] T{ERINBHHY,
E1TARXRZ&>T HashAggregate SEEFEFULVA T,
= N—U3 U8 3FTIEIDTSUERETHENOT=1=8.
[DISTINCTZGROUP BYIZEZEHZ S| Fa—= T EENHoT=,
= N—U3284ANBIETIUFNEFMIEIRT 58512401,
Sort (FJALIE) Unique

Jlnl

> [ N e—

© ~ BN N

N ES © ~ ES N
© ~ B e NN

ERHRIONRD  EHETEHR

SITF—4%Y—h
27



Unique;BE FDE1TH

Il 7—2 )L pgbench_tellers (10044) Z DISTINCT AJ{+T SELECT
# EXPLAIN SELECT DISTINCT tid FROM pgbench_tellers;
QUERY PLAN
HashAggregate (cost=2.25..3.25 rows=100 width=4)
-> Seq Scan on pgbench_tellers (cost=0.00..2.00 rows=100 width=4)

/I HashAggregate Z#&%) (set enable_hashagg=off) ICLTE{TLTH 5,
# EXPLAIN SELECT DISTINCT tid FROM pgbench_tellers;
QUERY PLAN

Unigue (cost=5.32..5.82 rows=100 width=4)
> Sort (cost=5.32..5.57 rows=100 width=4) | Y—hrDIARHNKEBRZELHDH TS
Sort Key: tid
Sort Method: quicksort Memory: 29kB
-> Seq Scan on pgbench_tellers (cost=0.00..2.00 rows=100 width=4)
Total runtime: 0.153 ms

28




Aggregate ;JEE F

=t EXPLAIN SELECT count (x) FROM pg proc;
QUERY PLAN
Aggregate (cost=91.84..91.84 rows=1 width=0)
—> Seq Scan on pg proc (cost=0.00..87.47 rows=1747 width=0)

e count, sum, min, max, avg, sttdev, variancez{s
« GROUP BY AMDIGEEEMNZEDHNLZENDHY

=t EXPLAIN SELECT count(oid), oid FROM pg proc GROUP BY oid;
QUERY PLAN

HashAggregate (cost=96.20..100.57 rows=1747 width=4)
—> Seq Scan on pg_proc (cost=0.00..87.47 rows=1747 width=4)

29



GroupAggregate JEE ¥

=t EXPLAIN SELECT count (x) FROM pg_foo GROUP BY oid;
QUERY PLAN

GroupAggregate (cost=37442.53..39789.07 rows=234654 width=4)
—> Sort (cost=37442.53..38029.16 rows=234654 width=4)
Sort Key: oid
—> Seq Scan on pg_foo (cost=0.00..13520. 54 rows=234654 width=4)

« GROUPBY#{ERL. XYXKELIFEREVLEIC
£8%17O

30



Aggregate;EE F

BROTZETICRNT DNEEITI,

— GROUP BY & £#JE8%(COUNT, SUM, MAX, MIN)

Aggregate;BE F
— B H0LIE, COUNT(Y) &hY,
— CPUZXk = cpu_operator_cost (0.0025) x 1T7#&

GroupAggregateEE F
— BRISHET—32%V— 95080 RANMRE
— HashAggregate| ZLE R TIERG T — AN E LY,

HashAggregate /& & F

— N—2arT4kYRE,

— AEUYRIZN\Y ARTERT 5. EiE,

— SR T—E2DMEE AT (work_mem) RIZIRFEZHENH B,
= IRFE 54 M oT-5 GroupAggregate ZERT 5,

31



Aggregate;BE F D FEITHI

/l work_mem Z1MBIZL1=4REETE1T 10055 # . Index#zL |
# SET work_mem="1MB’;
# EXPLAIN ANALYZE SELECT MAX(aid) FROM pgbench_accounts GROUP BY aid ;
GroupAggregate (cost=153400.84..173400.84 rows=1000000 width=4)
(actual time=1560.972..2443.050 rows=1000000 loops=1)
-> Sort (cost=153400.84..155900.84 rows=1000000 width=4)
(actual time=1560.964..1834.340 rows=1000000 loops=1)

Sort Key: aid R ]
Sort Method: external sort Disk: 13688kB AEUAINSE GroupAggregate ZER

-> Seq Scan on pgbench_accounts (cost=0.00..26394.00 rows=1000000 width=4)
(actual time=0.025..271.043 rows=1000000 loops=1)
Total runtime: 2550.199 ms

/1 work #100MBIZ[5 1 TEST NYDARDMAEITIRENIE
work_mem I = :
# SET work_mem='100MB’; HashAggregate z3#E R

# EXPLAIN ANALYZE SELECT MAX(aid) FROM pgbench_accounts GROUP BY aid ;
HashAggregate (cost=31394.00..43894.00 rows=1000000 width=4)
(actual time=873.753..1306.733 rows=1000000 loops=1)
-> Seq Scan on pgbench_accounts (cost=0.00..26394.00 rows=1000000 width=4)
(actual time=0.050..182.630 rows=1000000 loops=1)
Total runtime: 1410.079 ms

32




Explaining Explain p.19

Limit ;BEE F

=t EXPLAIN SELECT oid FROM pg_proc LIMIT 5;
QUERY PLAN

Limit (cost=0.00..0.25 rows=5 width=4)
-> Seq Scan on pg _proc
(cost=0.00..87.47 rows=1747 width=4)

o ITIXEEINT-EIZZFLLY
o D ITZENRFIZIRT
e« WEDRBIRMEMTAHIZYFDOFKLNET]

=t EXPLAIN SELECT oid FROM pg_proc LIMIT 5 OFFSET 5;
QUERY PLAN

Limit (cost=0.25..0.50 rows=5 width=4)
-> Seq Scan on pg _proc
(cost=0.00..87.47 rows=1747 width=4) 23




Limit;Z & F D E1THI

# EXPLAIN SELECT aid FROM pgbench_accounts LIMIT 10;

Limit (cost=0.00..0.26 rows=10 width=4)
-> Seq Scan on pgbench_accounts (cost=0.00..26394.00 rows=1000000 width=4)

..(A)

# EXPLAIN SELECT aid FROM pgbench_accounts LIMIT 10 OFFSET 10;

Limit (cost=0.26..0.53 rows=10 width=4)
-> Seq Scan on pgbench_accounts (cost=0.00..26394.00 rows=1000000 width=4)

. .(B)

# EXPLAIN SELECT aid FROM pgbench_accounts LIMIT 10 OFFSET 20;

Limit (cost=0.53..0.79 rows=10 width=4)
-> Seq Scan on pgbench_accounts (cost=0.00..26394.00 rows=1000000 width=4)

. .(C)

(A N » | x=onz (B) 1| [] EHEL0# 1 C) N[t
R =TS — || EamiEs —
#EAO Rk 0.00 (aRXF0.26)
10 |V #&azko0.26 0 |V 10
mE95aXk
D5 EAT R 0.26
20 ROBELL 20 |/ #&3%k053 20
21 21
- —D*k
Seq Scan RAVELGL
MDaARK 30 30 30
26,394

V

[l $c8E2014 (%
HARIET
(3RF0.53)

\/ 21~3014B%

m&E9d5aXbk
#EIO Xk 0.53
&Rk 0.79
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Limit;Z & F D E1THI

# EXPLAIN SELECT aid FROM pgbench_accounts ORDER BY aid LIMIT 10;
Limit (cost=48003.64..48003.67 rows=10 width=4)
-> Sort (cost=48003.64..50503.64 rows=1000000 width=4)
Sort Key: aid
-> Seq Scan on pgbench_accounts (cost=0.00..26394.00 rows=1000000 width=4)

(ORDER BY#%iL) (ORDER BY#UY)
1 [T ][ semons 1 salops ool FROERN
ST HaRk mETHaRr DASFTERED,
#MEAIO X 0.00 #EAO X+ 48003.64
10 |V #@&3zk0.26 10 &Rk 48003.67
11 11 Sort METTHET
0% FOREIXGL,
20 RAEMLEL 20
21 21
Seq Scan Seq Scan SortaXk
DRk 30 | DRk 30 #EAIT R 48003.64
26,394 26,394 A3 Ak 50503.64
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Append JBEEF

=t EXPLAIN SELECT oid FROM pg_proc
UNION ALL SELECT oid ORDER BY pg proc;
QUERY PLAN

Append (cost=0.00..209. 88 rows=3494 width=4)
—> Seq Scan on pg_proc (cost=0.00..87.47 rows=1747 width=4)
—-> Seq Scan on pg _proc (cost=0.00..87.47 rows=1747 width=4)

« UNION (AL ) [ITRBDR) T —, #RA&
« BAIAT ::: 0
o :x#liﬁt:@t@)\ﬁ@é%
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Function Scan BE& F

= CREATE FUNCTION foo (integer) RETURNS SETOF integer AS
$$

$$
LANGUAGE sql ;

select $1;

=t EXPLAIN SELECT * FROM foo(12) ;
QUERY PLAN

Function Scan on foo (cost=0.00..12.50 rows=1000 width=4)

o BEMIMT —A%Fgatherd BEZIZHTLS
o FSINLA—TAVT DBERAILIEEFIRATITR
o Mo THEHLATNSIIYIZDL TexplainZ ELHBARE
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Explaining Explain p.28

SetOp ;EEF

=t EXPLAIN SELECT oid FROM pg_proc INTERSECT SELECT oid FROM pg_proc;
QUERY PLAN

SetOp Intersect (cost=415.51..432.98 rows=349 width=4)
—> Sort (cost=415.51..424.25 rows=3494 width=4)
Sort Key: oid
—> Append (cost=0.00..209. 88 rows=3494 width=4)
—> Subquery Scan “*SELECT* 1” (cost=0.00..104.94 rows=1747)

—> Seq Scan on pg_proc (cost=0.00..87.47 rows=1747)
—> Subquery Scan “*SELECT* 2” (cost=0.00..104.94 rows=1747)
—> Seq Scan on pg_proc (cost=0.00..87.47 rows=1747)

 INTERSECT, INTERSECT ALL, EXCEPT,

EXCEPT ALLAID=BIZEHIND
— SetOp Intersect, Intersect All, Except, Except All
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INTERSECT, EXCEPT

« INTERSECT: i ADRILVEhEXBEDIT L ITEIRT,

o

« EXCEPT: RYIDERESIZHY.
2ERENHERESICTHEWMTETEERT,

A-B

« UNION: I ADERERIZHFET 517
BEADERESICEETHTEIRT,

@ o
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=TI D5RF

e SET enable JEHE-F = off;

- IS5UF—hhBEEFEESSIETENEIBRANEEESE D

EMTED

— SETZ1T2of-tviav DAICEET S
 Planner Method Configuration (on/off)

— enable bitmapscan

— enable _hashagg

— enable_hashjoin

— enable_indexscan

— enable_mergejoin

— enable_nestloop

— enable_seqscan

— enable_sort

— enable_tidscan
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Seq Scan D&l

=ff EXPLAIN SELECT * FROM pg class;
QUERY PLAN

Seq Scan on pg _class
(cost=100000000. 00. . 100000006. 86 rows=186 width=164)

» 15E)T AR 100000000.0 =29 =1+
— [src/backend/optimizer/path/costsize.c
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Axvw gl TS50 EZD

=t EXPLAIN ANALYZE SELECT * FROM pg_class WHERE oid > 2112;
QUERY PLAN

Seq Scan on pg_class
(cost=0.00..7.33 rows=62 width=164)
(actual time=0.087..1.700 rows=174 loops=1)
Filter: (oid > 2112::0id)
Total runtime: 2.413 ms

=#f SET enable seascan = off;
= EXPLAIN ANALYZE SELECT * ORDER BY pg class WHERE oid > 2112;
QUERY PLAN

Index Scan using pg class_oid_index on pg_class
(cost=0.00..22. 84 rows=62 width=164)
(actual time=0.144..1.802 rows=174 loops=1)
Index Cond: (oid > 2112::0id)
Total runtime: 2.653 ms
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TS5 DeaE [ XBAREFIZIZ LA, BR(ZIEAE
— PLEBTEIBESIE SET LOCAL THRET S,
NSO TRIZITDERTEIZCET £,

(Tom Lane THZELVRY) ANF TS F—KU B

A TlE. T5oF—IEHEAIL A LALY
— HETERZEZIELLVREIZE D= EEIRZZANALYZES,
autovacuum [ZIEEB DN —FEEE,

— IRIBIZEHE TIRXMES (Planner Cost Constants) %

YR TET HENEE 5l Z [& random_page_cost (T 74 JLk=4) [
H2&/NSKTHELLD B, 6

Al HEAL E=(2IX. explain analyzeZ (&L VA SN
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2% Xl

MetmEbk4 YAk
— [EZEAH I BPOostgreSQLA U AR 1ZEEER, 7LV TIRIESA
— AT TARAT OFEICDLNTEEMARERR , S2YSEITLFEY,

PostgreSQLY—AXO—k D& A 73 ~vi+ctags,gdb,strace ~
— JPUGIA AN E2EMEEER  NTTT —2EimiE il HARSA
— COEHRTPostgreSQLMD Y —RET/\VYJ TEAKSIZHYZELT-=,

NEPZFR>TEFFIZENT PostgreSQLIFZE P
1[0 PostgreSQLMD & & LHEE. 54, 550 TS5 A0E
— WEB+DB PRESS#E#, SRA OSSHAXtt AHITA

=

il

PostgreSQLE £ #EE ) 7 7L R (E£E)
— InterDB 5 KSA
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