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5.EXPLAIN YN
emp
empno [INT]
ename (CHAR(10)]
job (CHAR(9)]
deptno  [INT]
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@ EDLIBIRD T RDNIDN,
EDEHITETINDN,
EXPLAIN OY VR THERTS

dept
—— deptno [INT]
dname [VARCHAR(10)]
loc VARCHAR(10)]

SELECT d.dname,e.ename FROM emp e
JOIN dept d USING (deptno);
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5.EXPLAIN OY >R~

Explain Plan {3l

# EXPLAIN ANALYZE SELECT d.dname,e.ename FROM emp e
JOIN deptd USING (deptno);
QUERY PLAN
Hash Join (cost=1.23..4101.23 rows=100000 width=66)
(actual time=0.045..161.248 rows=90000 loops=1)
Hash Cond: (e.deptno = d.deptno)
-> Seqg Scan on emp e (cost=0.00..2725.00 rows=100000 width=41)
(actual time=0.007..49.537 rows=100000 loops=1)
-> Hash (cost=1.10..1.10 rows=10 width=37)
(actual time=0.025..0.025 rows=10 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 1kB

-> Seq Scan on dept dl_Lnns.r;D_D.ﬂJ_'Lg_m.\Aua'Lﬂ_\ui.d.r_haQ7\
({ ANALYZE A7 23> {F352&ET

T t I t. :196.524 — —_ N :
(7 rows) 0 M [ E=ERIC SQL AAEFTI N, actual time @

EE VAN AR Y g3
VRATLNDEEEERTDHIE
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# EXPLAIN ANALYZE SELECT d.dname,e.ename FR

JOIN deptd USING (deptno); O EQLOBRRIT DI,
INTEITINT=DN
QUERY PLAN EXPLAIN O RCHEERT 2

Hash Join (cost=1.23..4101.23 rows=100000 width=66)
(actual time=0.045..161.248 rows=90000 loops=1)

Hash Cond: (e.deptno = d.deptno)

->1 Seqg Scan on emp e [(cost=0.00..2725.00 rows=100000 width=41)
(actual time=0.007..49.537 rows=100000 loops=1)
-> Hash (cost=1.10..1.10 rows=10 width=37)

(actual time=0.025..0.025 rows=10 loops=1)

Buckets: 1024 Batches: 1 Memory Usage: 1kB
->| Seq Scan on dept d [cost=0.00..1.10 rows=10 width=37)
(actual time=0.003..0.013 rows=10 loops=1)
Total runtime: 196.524 ms

(7 rows) AVTYIRARXv U DiHEDIRE
Index Scan using emp_pkey on emp e
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5.EXPLAIN <K (EESHFFE)

EXp | a i n P | a n 0) 1§|J O EDEDWRT IR EDEIH

@ EDLIRIERTTENE D

@ MaHBEHRZETICEITEEZEN Y 55
ANV DD RT3

# EXPLAIN ANALYZE SELECT d.dname,e.ename FR

JOIN deptd USING (deptno); O EQLIBRRIT DI
INTEITINT=DN
QUERY PLAN EXPLAIN O RCHEERT 2

Hash Join |(cost=1 .23..47101.23 rows=100000 width=66)

lactual time=0.045..161.248 rows=90000 loops=1)

Hash Cond: (e deptno = d.deptno)

->| Seq Scan on emp e (tost=0.00..2725.00 rows=100000 width=41)
factual time=0_007 37 rows=100000 loops=1)
Hash (cost=1.10. 1 10 rows=10 width=37)

: ops=1)
Buckets: 1024 Batches 1 Memory Usage: 1kB
-> Seq Scan on dept d (cost=0.00..1.10 rows=10 width=37)
(actual time=0.003..0.013 rows=10 loops=1)
Total runtime: 196.524 ms
(7 rows)
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5.EXPLAIN O< K (fEH1EER)

Exp I a i n P I a n 0) 1§|J O EDEDRT IR ENEH

— @ ED LI RFEAFTEN B N
@ J— ~ » /= Mz
ToVFHHEEELZIORAMNITE \ ® HEERETIR I T ¥
NTSUFD%EB
# EXPLAIN ANALYZE SELECT d.dname,e.ename FR ;oo i5nminmmnbnrsi.
JOIN deptd USING (deptno); EDESCETINID,
QUERY PLAN EXPLAIN OY Y RTHEERTS

Hash Join (cost=1.23..4101.23 rows=100000 width=66)
(actual time=0.045..161.248 rows=90000 loops=1)

Hash Cond: (e.deptno = d.deptno)

-> Seqg Scan on emp e (cost=0.00..2725.00 rows=100000 width=41)
(actual time=0.007..49.537 rows=100000 loops=1)
-> Hash (cost=1.10..T.1T0 rows=10 width=37)

(actual time=0.025..0.025 rows=10 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: kB
= =10 width=37)
— - == = /= 3
Tota] EFRIC SQL 21T LIcRFE&1TH

3 rows=10 loops=1)
(7 rows)
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5.EXPLAIN AT KN (REBHREAD
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= Iﬁﬁﬁci [BRE] DNEEDLRLLRBTHAD.,
(AT EMDBTOED) ISR TNL -

# EXPLAIN ANALYZE SELECT d.dname,e.ename FROM emp e

JOIN dept d

USING (deptno);

UERY PLAN

sh

-> Seq ﬁL\fo\Q‘igept

Total runtime: 196.524 ms

(7 rows)

(cost=1.23..4101.23 rows=100000 width=66)

(actual time=0.045. 161 248 rows=90000 loops=1)

(cost 0. OO .2725.00 rows=100000 width=41)
(actual time=0.007..49.537 rows=100000 loops=1)

(cost=1.10..T.TO rows=T0 width=37)

(actual time=0.025..0.025 rows=10 Ioops—1)

ts: 1024 Batch

(cost=0.00..1.10 rows=10 width=37)
(actual time=0.003..0.013 rows=10 loops=1)

17




6. AEMRRE (1)

‘ 724%) ¥—
- FRODEK exception_pkey

exception_notice_map

exception exception_notice_map_id |

exception_id [INT] ——exception_id

Z ZZ

complete [BOOLEAN] notice_id

complete=FALSE
21D 0.25%

SELECT exception_id FROM exception
JOIN exception_notice_map USING (exception_id)
WHERE complete IS FALSE AND notice_id = 3;
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6. AEMRRE (1)

=# EXPLAIN ANALYZE SELECT exception_id FROM exception
-# JOIN exception_notice_map USING (exception_id)
-# WHERE complete IS FALSE AND notice_id = 3;

QUERY PLAN

Hash Join (cost=14428.34..22873.52 rows=7 width=4)
(actual time=147.192..246.654 rows=251 loops=1)
Hash Cond: (exception_notice_map.exception_id = exception.exception_ |d)
-> Seq Scan on exception_notice_map (cost=0.00..8352.77 rows=24623 width=4)

(actual time=0.011..88.084 rows= 2480(Moops 1)
Filter: (notice_id = 3)
-> Has = =

Seq Scan on exceptlon (cost 0.00..14425.00

BuC N\ U T = ACT I I

V\Ju A N7 TN S

~> Seq Scan on exception (cost=0.00..14425. Q(frows 267 width=4)

‘otual time=0.007..147.017 rows=251 loops=1)
Filter: (complete IS | _— B

otal runtime: 246.807 }
9 -
2.1ows) /e>§eption #<IZ "WHERE complete IS False" & L\

ZEIETHhTHIERDICETDODT—YIZT7IEALTWVS
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6. AEMRRE (1)

| T724<) F—
R DR exception_pkey

exception_notice_map

exception

exception_notice_map_id [INT

exception_id [INT] ——exception_id INT.

complete [BOOLEAN] notice_id INT.
complete=FALSE active_exceptions % B

21ED 0.25%

SELECT exception_id FROM exception
JOIN exception_notice_map USING (exception_id)
WHERE complete IS FALSE AND notice_id = 3;
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6. AEMRRE (1)

=# CREATE INDEX active_exceptions ON exception(complete)
WHERE complete IS false;

=# EXPLAIN ANALYZE SELECT exception_id FROM exception
-# JOIN exception_notice_map USING (exception_id)
-# WHERE complete IS FALSE AND notice_id = 3;

QUERY PLAN

=# EXPLAIN ANALYZE SELECT exception_id FROM exception

-# JOIN exception_notice_map USING (exception_id)

-# WHERE complete IS FALSE AND notice_id = 3;

Hash Join (cost=16.26..8461.42 rows=5 width=4) (actual time=0.566..112.103 rows=251 loops=1)

Hash Cond: (exception_notice_map.exception_id = exception.exception_id)
-> Seq Sﬁan AN oveantion notica man (coct—ND 0N RAED 77 vonnuc—2A622 width—A)

actig Index Scan using active_exceptions on exception

-> Hash (cost=13.76..13.76 rows=200 width=4) (actual time=0.536..0.536 rows=251 loops=1)
Buckets: 1024 Batches: 1T Memory Usage: 6kB
-> Index Scan using active_exceptions on excentias .
idth=4) (actual time=0.025..0.283 rows=251 loops=1) 1V TYvI R %E>TN

_— IndexCond: (é(ﬁte = false)
Dy me: 112.323 ms INDEX YERET
Total runtime: 246.807 ms
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6. AEMRRE (2)

host

host_id [INT]
host name [CHAR(20)]

Images
images_id [INT
site_id [INT]
host_id [INT]

Image_name

TEXT]

Site
site_id [INT]
name [CHAR(20)]

SELECT h.host_name,s.name,i.image_name

FROM images i

JOIN host h USING (host_id) JOIN site s USING (site_id)
WHERE images_id > 2212;
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6. AEMRRE (2)

_ host &M Seq Scan BFEHY
=#explain analyze SELECT h.host_name,s.name

-# JOIN host h USING (host._id) JOIN sii SIt€ ELEARTRIIR DR

# WHERE images_id > 2212;

(actual time=1188.441..1236.629 rows=100000 loops=1)
\Clbl.ual LITITO— T T UV.AVUJ.. 1 . JV. VULV TUVWVO— 7T OO IUUVQ_ I/

Hash Cond: (h.host_id = i.host_id)

-> Seq Scan on host h (cost=0.00..10167.00 rows=100000 width=4)
(actual tima=11R2Q2 AA1 122A R?Q ronare=10N000 |Oops 'I)

-> Hash (COS'F=12 13 *’ﬁ [ 84 Hj

(actual time=o=oT oo T TOWS=70O0 |uupa— ) host
Buckets: 1024 Batches: T Memory Usage: 75kB
-> Hash Join (cost=46.89..121.02 rows=788 wiqg - -

(actual time=3.589..4.928 rows=788 loo host_id -INT]

Hash Cond: (s.site_id = i.site_id) host_ name [CHAR(20)]
-> Seq Scan on S|te S (Cost 0.00..55.00 rows

ANV aVWa¥ = 1 A0

laVaVaVaulll

(actual time=0. 025 1.685 rows=3000 loops= 1)

(@actuar ttme=1.254..1.254 FOWS=/88 100DS=1]
Buckets: 1024 ~ < 4= -

(cost=0.00..37.04 rows=788 width=~
(actual time=0.065..0.758 rows=788 site id [|NT]
Index Cond: (images_id > 2212) N
Total runtime: 1290.995 ms name [CHAR(20)]
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6. AEMRRE (2)

host

host id [INT]
host name [CHAR(20)]

1TTDYAX1E?
=INT 4byte + CHAR 20byte + Tupleheader 23+ a byte= #J 50bytes

JAvo~vHiE ?
=23bytes

170v9DYA4X13?
=>8192bytes

1 70Y0ICADRKNITH
(8192-32)/50 = #9163 17T
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6. AEMRRE (2)

=#explain analyze SELECT h.host_name,s.name,i.ima{ host |
-# JOIN host h USING (host_id) JOIN site s U!
-# WHERE images_id > 2212; host id [INT]

Hash Join (cost=130.87..10680.75 rows=788 width hOSt_name [CHAR(ZO)]
(actual time=1196.263..1290.620 rows=788 lc v oo,
Hash Cond: (h.host_id = i.host_id)
-> Seq Scan on host h (cost=0.00..10167.00 rows=100000 width=4)
(actual time=1188.441..1236.629 rows=100000 loops=1)

Seq Scan on host h (Cost O"OO .10167.00 rows=100000 width=4)

T e

Buckets: 1024 Batches: 1 Memory Usage: 75kB
-> Hash Join (cost=46.89..121.02 rows=788 width=74)
(actual time=3.589..4.928 rows=788 loops=1)
Hash Cond: (s.site_id = i.site_id)
-> Seq Scan on site s (cost=0.00..55.00 rows=3000 width=37)
(actual time=0.025..1.685 rows=3000 loops=1)

llacla facate DT NA DT NA oo T700 ...l Alela A1\

170y 212107 0UHAEMTE TLWaL
l
HIBR 7 S DI o T=1THLEH 5 D TIEAR WD

IMMUEX COTIA. (Nnrdges_1u -~ £212)

Total runtime: 1290.995 ms

T T I
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6. AEMRRE (2)

=#vacuum full host;

=#explain analyze SELECT h.host_name,s.name,i.image_name FROM images i

-# JOIN host h USING (host_id) JOIN site s USING (site_id)
-# WHERE images_id > 2212;

Hash Join (cost=130.87..2360.32 rows=788 width=70)
(actual time=11.701..112.387 rows=788 loops=1)
Hash Cond: (h.host_id = i.host_id)
-> Seq Scan on host h (cost=0.00..1843.74 rows=100914 width=4)

(actual time=0.025..51 975 rows=100000 loops=1)
-> Hash (cost=121.02..121.02 rows=788 x

(actual time=8.148..8.148 rows=7 37) /= U IO 5 E#ﬁfﬁ 75

Buckets: 1024 Batches: T Memory Us: hYES
-> Hash Join (cost=46.89..121.02 rows—j(ﬂ]EEI &

(actual time=5.123..7.252 rows= 788 | Ioops 1)

| NN Y o DN Y SR RS- | PRG-I NG A Y

xFALET (actual time=1188. 441..1236.629 rows=100000 loops=1)

x34L1% (actual tlme 0.025..51.975 rows=100000 Ioops 1)

\uu\.uu CT T TOUVVYO LA A~ VVrJU l/

Buckets: 1024 Batches 1 Memory Usage: 50kB

_> |ndex CI\’\V‘\ [ ] ﬁ m Y M’\I’fﬁﬁ V\III\ A\ WA aVY'aY M'\ﬁt\f‘ :

(cost= VACUUM &1y Total runtime: 1290.995 ms

(actua FiMma—I1111 £ 11 UIT Y rwic— 7YY Innnc— 11

Index, VACUUM 1 Total runtime: 112.932 ms

Total runtime: 112.95z2zms
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