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Explain

• Explain䛿䝥䝷䞁䝘䛻䜘䛳䛶Ỵᐃ䛥䜜䛯䛂᭱Ⰻ䛾䛃ᐇ

⾜ィ⏬䜢⾲♧䛩䜛䚹

• 䜽䜶䝸䜢ᐇ⾜䛩䜛䛯䜑䛾ಶ䚻䛾䝇䝔䝑䝥䜢⾲♧䛩䜛䚹

• DML䝁䝬䞁䝗䛻ᑐ䛧䛶䛾䜏⏝䛷䛝䜛䚹

• 䝺䝁䞊䝗䝉䝑䝖䛾䜹䝷䝮ᩘ䚸⾜ᩘ䛚䜘䜃䝁䝇䝖䜢⾲♧
䛩䜛䚹

• ᩘ್䛿᥎ᐃ䛥䜜䛯䜒䛾䛷䛒䜚䚸ᐇ㝿䛾䝁䝇䝖䜢ぢ䜛
䛻䛿EXPLAIN ANALYZE䜢䛖ᚲせ䛜䛒䜛䚹
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Explain Plan䛾

=# EXPLAIN SELECT * FROM pg_proc
ORDER BY proname;

QUERY PLAN
----------------------------------------------------
Sort (cost=181.55..185.92 rows=1747 width=322)
Sort Key: proname
-> Seq Scan on pg_proc

(cost=0.00..87.47 rows=1747 width=322)
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ᚰ䛡䜛䜉䛝䛣䛸

• ▱䛳䛶䛚䛟䜉䛝⏝ㄒ
– 䝥䝷䞁䚸䝜䞊䝗䚸₇⟬Ꮚ䚸䝣䜱䝹䝍䚸ධຊ䝉䝑䝖

• 䝔䞊䝤䝹䝇䜻䝱䞁䛧䛯⤖ᯝ䚸䛒䜛䛔䛿䛭䛾䛾₇⟬
Ꮚ䛾⤖ᯝ䛿䚸䛩䜉䛶ୖ䛻Ώ䛥䜜䜛䚹

• 䛩䜉䛶䛾₇⟬Ꮚ䜔ධຊ䝉䝑䝖䜢ཷ䛡ྲྀ䜚䚸᭱ୖ䛾
䝜䞊䝗䛻㎺䜚䛟䜎䛷ୖ䛾₇⟬Ꮚ䛻Ώ䛧䛶䛔䛟䚹

• ぶ䝜䞊䝗䛿Ꮚ䝜䞊䝗䛾䝁䝇䝖䜢ཷ䛡ྲྀ䜛䚹

• InitPlans䛸Subplans䛿ၥ䛔ྜ䜟䛫䛾㝿䛻䜟
䜜䜛䚹
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Explaining →Widths

• 䛣䛾䝺䝧䝹䛻䛚䛡䜛᥎ᐃ䛥
䜜䛯ධຊ䝃䜲䝈䜢⾲♧䛩䜛䚹

• 䛭䜜䜋䛹㔜せ䛷䛿䛺䛔

=# EXPLAIN SELECT oid FROM pg_proc;
QUERY PLAN

------------------------------------------
Seq Scan on pg_proc

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

text [ nᩥᏐ ]

varchar(n)

n+1

䡚

n+4

char(n)

1boolean

8bigint

4integer

2smallint

୍⯡ⓗ䛺䝕䞊䝍ᆺ䛾䝃䜲䝈䛻䛴䛔䛶
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Explaining → Rows

• ᥎ᐃ䛥䜜䛯⾜ᩘ䜢⾲♧䛩䜛

• PostgreSQL 8.0௨๓䛷䛿䚸୍ᗘ䜒VACUUM/ANALYZE䛥
䜜䛶䛔䛺䛔䝔䞊䝤䝹䛻䛴䛔䛶䛿1000⾜䛜䝕䝣䜷䝹䝖䚹

• ᐇ㝿䛾್䛸䛝䛟䛛䛡㞳䜜䛶䛔䜛ሙྜ䚸vacuum 䛒䜛䛔䛿
analyze䜢䛩䜉䛝䛸䛔䛖䝃䜲䞁䛷䛒䜛䚹

=# EXPLAIN SELECT oid FROM pg_proc;
QUERY PLAN

------------------------------------------
Seq Scan on pg_proc

(cost=0.00..87.47 rowsrowsrowsrows=1747 width=4)
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Explaining → Cost

• 䝁䝇䝖䛿䚸䜸䝥䝔䜱䝬䜲䝄䛜䛥䜎䛦䜎䛺䝥䝷䞁䛾୰䛛䜙䛒䜛≉ᐃ䛾䝥䝷䞁
䜢㑅䜆䛯䜑䛾ᣦᶆ䛷䛒䜛

• 2䛴䛾䝁䝇䝖: 䝇䝍䞊䝖䜰䝑䝥䝁䝇䝖 (ᕥ) 䛸䝖䞊䝍䝹䝁䝇䝖 (ྑ)

– ᐇ⾜䝥䝷䞁䛾ẚ㍑䛷㔜せ䛺䛾䛿䝖䞊䝍䝹䝁䝇䝖䚹
– 䛔䛟䛴䛛䛾₇⟬Ꮚ䛻䛿䝇䝍䞊䝖䜰䝑䝥䝁䝇䝖䛜䛒䜛䚹↓䛔䜒䛾䜒䛒䜛䚹
– 䝁䝇䝖䛿᥎ᐃ್䛻㐣䛞䛺䛔䚹䛭䛾⟬ฟ䛿⤖ᵓ」㞧䚹

• ್䛿䝅䞊䜿䞁䝅䝱䝹I/O䛷1䝨䞊䝆䜢ㄞ䜏㎸䜐䝁䝇䝖䜢 1.0 䛸䛧䛯㝿䛾┦
ᑐ್䛷♧䛥䜜䜛䚹

=# EXPLAIN SELECT oid FROM pg_proc;
QUERY PLAN

------------------------------------------
Seq Scan on pg_proc

(cost=0.00..87.47cost=0.00..87.47cost=0.00..87.47cost=0.00..87.47 rows=1747 width=4)
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Explaining → Cost

4ಸ㐜䛔4.00䝷䞁䝎䝮ㄞ䜏㎸䜏1ᅇrandom_page_cost

N/A128MB䝨䞊䝆䜻䝱䝑䝅䝳䝃䜲䝈effective_cache_size

400ಸ㏿䛔0.0025ィ⟬1ᅇcpu_operator_cost

200ಸ㏿䛔0.005⣴ᘬ䛾ฎ⌮1ᅇcpu_index_tuple_cost

100ಸ㏿䛔0.01⾜䛾ฎ⌮1ᅇcpu_tuple_cost

(ᇶ‽)1.00䝅䞊䜿䞁䝅䝱䝹ㄞ䜏㎸䜏1ᅇseq_page_cost

┦ᑐ㏿ᗘつᐃ್ㄝ᫂䝟䝷䝯䞊䝍
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Explaining → Explain Analyze

• ᐇ㝿䛻䜽䜶䝸䜢ᐇ⾜䛧䚸ᐇ㝿䛾ሗ䜢⾲♧䛩䜛䚹
• 㛫䛿䝭䝸⛊䛷⾲♧䛥䜜䜛䚹䛂䝁䝇䝖䛃䛸䛿↓㛵ಀ䚹
• య䛾ᐇ⾜㛫䜒⾲♧䛥䜜䜛䚹
• 䛂loops䛃䛿ฎ⌮䛾⧞䜚㏉䛧ᅇᩘ䚹ᐇ⾜㛫(time)䛿⧞䜚㏉
䛧య䛾㛫䜢⾲䛩䚹

=# EXPLAIN ANALYZEANALYZEANALYZEANALYZE SELECT oid FROM pg_proc;
QUERY PLAN

------------------------------------------
Seq Scan on pg_proc

(cost=0.00..87.47 rows=1747 width=4)
(actual time=0.077..17.082 rows=1747 loops=1)(actual time=0.077..17.082 rows=1747 loops=1)(actual time=0.077..17.082 rows=1747 loops=1)(actual time=0.077..17.082 rows=1747 loops=1)

Total runtime: 20.125 ms
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Explaining →䝥䝷䞁₇⟬Ꮚ

↓ၥྜ䛫Subquery Scan

᭷Bitmap Heap Scan

᭷ORDER BYSort

᭷Hash

↓⤖ྜNested Loop

᭷⤖ྜMerge Join

᭷⤖ྜHash Join

↓㛵ᩘ䝇䜻䝱䞁Function Scan

᭷Bitmap Index Scan

↓ctid = ...Tid Scan

↓

⣴ᘬ䝇䜻䝱䞁

Index Scan

↓⾲䝇䜻䝱䞁Seq Scan

ጞື
䝁䝇䝖

㛵㐃ฎ⌮₇⟬Ꮚ

↓㛵ᩘ䝇䜻䝱䞁Result

᭷
DISTINCT

UNION
Unique

᭷
LIMIT

OFFSET
Limit

᭷
count, sum,

avg, stddev
Aggregate

᭷GROUP BYGroup

↓UNIONAppend

᭷
INTERCECT

EXCEPT
SetOp

᭷ၥྜ䛫Materialize

ጞື
䝁䝇䝖

㛵㐃ฎ⌮₇⟬Ꮚ
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Seq Scan ₇⟬Ꮚ : 㢟

• ᭱䜒ᇶᮏ䚹༢䛻⾲䜢᭱ึ䛛䜙᭱ᚋ䜈䛸䝇䜻䝱䞁䛩䜛

• ᮲௳䛻䛛䛛䜟䜙䛪ྛ⾜䜢䝏䜵䝑䜽䛩䜛

• 䛝䛺䝔䞊䝤䝹䛿䜲䞁䝕䝑䜽䝇䝇䜻䝱䞁䛾᪉䛜Ⰻ䛔

• 䝁䝇䝖(㛤ጞ䝁䝇䝖↓䛧), ⾜(䝍䝥䝹), ᖜ(oid)

• 䝖䞊䝍䝹䝁䝇䝖䛿 87.47

=# EXPLAIN SELECT oid FROM pg_proc;
QUERY PLAN

------------------------------------------
Seq Scan on pg_proc

(cost=0.00..87.47 rows=1747 width=4)
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Seq Scan ₇⟬Ꮚ : ㄝ᫂
=# SELECT relpages, reltuples FROM

pg_class WHERE relname = 'pg_proc';
relpages | reltuples

----------+-----------
70 |      1747

(70 × 1.0) + (1747 * 0.01)

= 87.47

䝨䞊䝆䛾ㄞ䜏ྲྀ䜚 ⾜䛤䛸䛾ィ⟬
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WHEREྃ䛾䝁䝇䝖
=# EXPLAIN SELECT oid FROM pg_proc WHERE oidoidoidoid > 0> 0> 0> 0;

QUERY PLAN
---------------------------------------
Seq Scan on pg_proc

(cost=0.00..91.8491.8491.8491.84 rows=583 width=4)
Filter: (oid > 0::oid)

87.47 + (1747 * 0.0025)

= 91.84

⾜䛤䛸䛾₇⟬Ꮚ䛾䝁䝇䝖
(cpu_operator_cost)

⤠䜚㎸䜏๓䛾
⾜ᩘ䛷ィ⟬䛩䜛
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Sort ₇⟬Ꮚ

• ᫂♧ⓗ䛺䝋䞊䝖 : ORDER BYྃ

• ᬯ㯲ⓗ䛺䝋䞊䝖 : Unique, Sort-Merge Join 䛺䛹

• 㛤ጞ䝁䝇䝖䜢ᣢ䛳䛶䛔䜛: ᭱ึ䛾್䛿䛩䛠䛻䛿㏉༷
䛥䜜䛺䛔

=# EXPLAIN SELECT oid FROM pg_proc ORDER BY oid;
QUERY PLAN

---------------------------------------------
SortSortSortSort (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)
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Index Scan ₇⟬Ꮚ

• ≉䛻䛝䛺䝔䞊䝤䝹䛷䛿䝁䝇䝖䛜ప䛟䛺䜛䛾䛷㑅䜀
䜜䜛ྍ⬟ᛶ䛜㧗䛔

• Index Cond䛜↓䛔ሙྜ䛿䚸䝋䞊䝖䛾௦䜟䜚䛸䛧䛶

䜟䜜䜛䜲䞁䝕䝑䜽䝇㡰䛾䝣䝹䝇䜻䝱䞁䜢⾲䛩

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

-----------------------------------------------------
Index ScanIndex ScanIndex ScanIndex Scan using pg_proc_oid_index on pg_proc

(cost=0.00..5.99 rows=1 width=4)
Index Index Index Index CondCondCondCond: (oid = 1::oid)
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Bitmap Scan ₇⟬Ꮚ

• 8.1䛷㏣ຍ䛥䜜䛯

• BitmapOr, BitmapAnd 䛷」ᩘ䛾䝡䝑䝖䝬䝑䝥䜢ྜయ

• 䝸䝺䞊䝅䝵䞁䛾”䝡䝑䝖䝬䝑䝥“䜢䝯䝰䝸ෆ䛷సᡂ䛩䜛

test=# EXPLAIN SELECT * FROM q3c,q3c as q3cs
WHERE (q3c.ipix>=q3cs.ipix-3 AND q3c.ipix<=q3cs.ipix+3)

OR (q3c.ipix>=q3cs.ipix-1000 AND q3c.ipix<=q3cs.ipix-993);
QUERY PLAN

------------------------------------------------
Nested Loop
-> Seq Scan on q3c q3cs

-> Bitmap Heap ScanBitmap Heap ScanBitmap Heap ScanBitmap Heap Scan on q3c
-> BitmapOrBitmapOrBitmapOrBitmapOr

-> Bitmap Index ScanBitmap Index ScanBitmap Index ScanBitmap Index Scan on ipix_idx
-> Bitmap Index ScanBitmap Index ScanBitmap Index ScanBitmap Index Scan on ipix_idx
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Result₇⟬Ꮚ

• 㠀䝔䞊䝤䝹ၥ䛔ྜ䜟䛫

• 䝔䞊䝤䝹䜢ཧ↷䛫䛪䛻⤖ᯝ䛜ᚓ䜙䜜䜛ሙྜ

=# EXPLAIN SELECT oid FROM pg_proc WHERE 1+1=3;
QUERY PLAN

--------------------------------------------
ResultResultResultResult (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)



18

Unique₇⟬Ꮚ

• ධຊ䝉䝑䝖䛛䜙㔜」䛩䜛್䜢๐㝖
• ⾜䛾୪䜉᭰䛘䛿䛫䛪䚸༢䛻㔜」䛩䜛⾜䜢ྲྀ䜚㝖䛟
• ධຊ䝉䝑䝖䛿ண䜑䝋䞊䝖῭䜏 (Sort₇⟬Ꮚ䛾ᚋ䛻⾜䛖)
• 䝍䝥䝹䝁䝇䝖䛤䛸䛻䛂CPU₇⟬䛃×2

• DISTINCT 䛸 UNION 䛷⏝䛥䜜䜛

=# EXPLAIN SELECT distinct oid FROM pg_proc;
QUERY PLAN

--------------------------------------------------
UniqueUniqueUniqueUnique (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)
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Limit₇⟬Ꮚ

• ⾜䛿ᣦᐃ䛥䜜䛯ᩘ䛻➼䛧䛔
• ᭱ึ䛾⾜䜢༶䛻㏉䛩
• ᑡ㔞䛾㛤ጞ䝁䝇䝖㏣ຍ䛷䜸䝣䝉䝑䝖䛾ᢅ䛔䜒ྍ

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

------------------------------------------
LimitLimitLimitLimit (cost=0.00..0.25 rows=5 width=4)
-> Seq Scan on pg_proc

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

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

------------------------------------------
Limit (cost=0.250.250.250.25..0.50 rows=5 width=4)
-> Seq Scan on pg_proc

(cost=0.00..87.47 rows=1747 width=4)
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Aggregate₇⟬Ꮚ

• count, sum, min, max, avg, sttdev, variance䜢⏝

• GROUP BY ⏝䛾ሙྜᕪ␗䛜ㄆ䜑䜙䜜䜛䛣䛸䛜䛒䜚

=# EXPLAIN SELECT count(*) FROM pg_proc;
QUERY PLAN

--------------------------------------------------------------
AggregateAggregateAggregateAggregate (cost=91.84..91.84 rows=1 width=0)
-> Seq Scan on pg_proc (cost=0.00..87.47 rows=1747 width=0)

=# EXPLAIN SELECT count(oid), oid FROM pg_proc GROUP BY oid;
QUERY PLAN

-------------------------------------------------------------
HashAggregateHashAggregateHashAggregateHashAggregate (cost=96.20..100.57 rows=1747 width=4)
-> Seq Scan on pg_proc (cost=0.00..87.47 rows=1747 width=4)
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GroupAggregate₇⟬Ꮚ

• GROUP BY䜢⏝䛧䚸䜘䜚䛝䛺⤖ᯝ䝉䝑䝖ୖ䛻
㞟⣙䜢⾜䛖

=# EXPLAIN SELECT count(*) FROM pg_foo GROUP BY oid;
QUERY PLAN

-----------------------------------------------------------------
GroupAggregateGroupAggregateGroupAggregateGroupAggregate (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)
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Append₇⟬Ꮚ

• UNION (ALL)䛻䜘䜛䝖䝸䜺䞊, ⥅ᢎ

• 㛤ጞ䝁䝇䝖↓䛧
• 䝁䝇䝖䛿༢䛻䛶䛾ධຊ䛾ྜィ

=# EXPLAIN SELECT oid FROM pg_proc
UNION ALLUNION ALLUNION ALLUNION ALL SELECT oid ORDER BY pg_proc;

QUERY PLAN
--------------------------------------------------------------
AppendAppendAppendAppend (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)
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Nested Loop₇⟬Ꮚ

• 䠎䛴䛾䝔=䝤䝹䛾⤖ྜ(䠎䛴䛾ධຊ䝉䝑䝖)
• INNER JOIN 䛸 LEFT OUTER JOIN 䛾⏝
• 䛂እ㒊䛃䝔䞊䝤䝹䜢䝇䜻䝱䞁䛧䚸䛂ෆ㒊䛃䝔䞊䝤䝹䛻䝬䝑䝏䛩䜛䜒䛾䛾Ⓨぢ
• 㛤ጞ䝁䝇䝖↓䛧
• 䜲䞁䝕䝑䜽䝇䛜↓䛔ሙྜ㐜䛔ၥ䛔ྜ䜟䛫䛻䛺䜛ྍ⬟ᛶ䚸≉䛻selectྃ䛻㛵
ᩘ䛜䛒䜛ሙྜ

=# SELECT * FROM pg_foo JOIN pg_namespace
ON (pg_foo.pronamespace=pg_namespace.oid);

QUERY PLAN
----------------------------------------------------------------------
Nested LoopNested LoopNested LoopNested 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)
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Merge Join₇⟬Ꮚ

• 䛴䛾䝕䞊䝍䝉䝑䝖䜢JOIN䛩䜛䠖outer䛸inner
• Merge Right Join䛸Merge In Join䛜䛒䜛
• 䝕䞊䝍䝉䝑䝖䛿䛒䜙䛛䛨䜑䝋䞊䝖䛥䜜䛶䛔䛺䛡䜜䜀䛺䜙䛪䚸䜎䛯୧᪉ྠ
䛻㉮ᰝ䛥䜜䜛䚹

=# EXPLAIN SELECT relname,nspname FROM pg_class left join
pg_namespace ON (pg_class.relnamespace = pg_namespace.oid);

QUERY PLAN
------------------------------------------------------------------------
Merge Right JoinMerge Right JoinMerge Right JoinMerge 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_namespace.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)
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Hash & Hash Join₇⟬Ꮚ

• Hash䛿䚸␗䛺䜛 Hash Join₇⟬Ꮚ䛷⏝䛥䜜䜛䝝䝑䝅䝳䝔䞊䝤䝹䜢స
ᡂ䛩䜛

• ୍᪉䛾ධຊ䛛䜙䝝䝑䝅䝳䝔䞊䝤䝹䜢సᡂ䛧䚸䛴䛾ධຊ䜢ẚ㍑䛩䜛
• INNER JOIN䚸OUTER JOIN䛸ྠ䛻䜟䜜䜛
• 䝝䝑䝅䝳䛾సᡂ䛻䛿䝇䝍䞊䝖䜰䝑䝥䝁䝇䝖䛜క䛖

=# EXPLAIN SELECT relname, nspname FROM pg_class JOIN
pg_namespace ON (pg_class.relnamespace=pg_namespace.oid);

QUERY PLAN
------------------------------------------------------------------------
Hash JoinHash JoinHash JoinHash 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)
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Tid Scan₇⟬Ꮚ

• 䜹䝷䝮䝍䝥䝹ID

• “ctid=”䛜䜽䜶䝸䛻ᣦᐃ䛥䜜䛯ሙྜ䛾䜏䜟䜜䜛

• ⁛ከ䛻䜟䛺䛔䚸㠀ᖖ䛻㏿䛔

=# EXPLAIN SELECT oid FROM pg_proc WHERE ctidctidctidctid ==== '(0,1)';
QUERY PLAN

------------------------------------------------------
TidTidTidTid ScanScanScanScan on pg_proc (cost=0.00..4.01 rows=1 width=4)
Filter: (ctid = '(0,1)'::tid)
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Function Scan₇⟬Ꮚ

• 㛵ᩘ䛜䝕䞊䝍䜢gather䛩䜛䛸䛝䛻ฟ䛶䛟䜛
• 䝖䝷䝤䝹䝅䝳䞊䝔䜱䞁䜾䛾ほⅬ䛛䜙䛿ⱝᖸ䝭䝇䝔䝸䜰䝇
• 㛵ᩘ䛾୰䛷䜟䜜䛶䛔䜛䜽䜶䝸䛻䛴䛔䛶explain䜢㉮䜙䛫䜛䜉䛝

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

select $1;
$$
LANGUAGE sql;

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

------------------------------------------------------------
Function Scan on foo (cost=0.00..12.50 rows=1000 width=4)
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SetOp₇⟬Ꮚ

• INTERSECT, INTERSECT ALL, EXCEPT, 
EXCEPT ALLྃ䛾䛯䜑䛻⏝䛥䜜䜛
– SetOp Intersect, Intersect All, Except, Except All

=# EXPLAIN SELECT oid FROM pg_proc INTERSECTINTERSECTINTERSECTINTERSECT SELECT oid FROM pg_proc;
QUERY PLAN

------------------------------------------------------------------------
SetOpSetOpSetOpSetOp IntersectIntersectIntersectIntersect (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)
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ᐇ⾜䝥䝷䞁䛾ᙉไ

• SET enable_₇⟬Ꮚ = off;
– 䝥䝷䞁䝘䞊䛜䛒䜛₇⟬Ꮚ䜢䛚䛖䛸䛩䜛䛾䜢䛂ᙉ䛟ᛮ䛔䛸䛹䜎䜙䛫䜛䛃
䛣䛸䛜䛷䛝䜛

– SET䜢⾜䛳䛯䝉䝑䝅䝵䞁䛾䜏䛻ᙳ㡪䛩䜛

• 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䛾ᙉไ

• ጞື䝁䝇䝖䛻 100000000.0 䜢㊊䛩䛰䛡

– /src/backend/optimizer/path/costsize.c

=# EXPLAIN SELECT * FROM pg_class;
QUERY PLAN

-------------------------------------------------------
Seq Scan on pg_class
(cost=100000000.00100000000.00100000000.00100000000.00..100000006.86 rows=186 width=164)
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䝇䜻䝱䞁ᙉไ, 䝥䝷䞁䜢ኚ䛘䜛

=# 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..1.7001.7001.7001.700 rows=174 loops=1)

Filter: (oid > 2112::oid)
Total runtime: 2.413 ms

=# SET SET SET SET enable_seqscanenable_seqscanenable_seqscanenable_seqscan = off= off= off= 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..1.8021.8021.8021.802 rows=174 loops=1)

Index Cond: (oid > 2112::oid)
Total runtime: 2.653 ms
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ᚰ䛡䜛䜉䛝䛣䛸

• 䝥䝷䞁䛾ᙉไ䛿㛤Ⓨ䛻䛿䜘䛔䛜䚸〇ရ䛻䛿㐺
– 䜔䜐䜢ᚓ䛪䛖ሙྜ䛿 SET LOCAL 䛷タᐃ䛩䜛䛣䛸䚹
䝖䝷䞁䝄䜽䝅䝵䛻ඖ䛾タᐃ䛻ᡠ䛩䜘䛖䛻䚹

• 䠄Tom Lane䛷䜒䛺䛔㝈䜚䠅ே䛿䝥䝷䞁䝘䞊䜘䜚㈼䛟䛺䛔

• ᪉䛷䛿䚸䝥䝷䞁䝘䞊䛿᥎ 䛧䛛䛧䛺䛔
– ⤫ィሗ䜢ṇ䛧䛔≧ែ䛻ಖ䛴䛯䜑ᐃᮇⓗ䛺ANALYZE䜢䚹
autovacuum䛻௵䛫䜛䛾䛜୍␒☜ᐇ䚹

– ⎔ቃ䛻ྜ䜟䛫䛶䝁䝇䝖ኚᩘ (Planner Cost Constants) 䜢㐺
ษ䛻タᐃ䛩䜛䛣䛸䛜㔜せ

• ྍ⬟䛺䛸䛝䛻䛿䚸explain analyze䜢䛔䛺䛥䛔
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⌧ᐇ䛾䝕䝞䝑䜾

• 1. ANALYZE䜢䛧䜘䛖

• 2. 䛸䛻䛛䛟ANALYZE䜢䛧䜘䛖

• 3. 䝔䞊䝤䝹䛾⫧䛻Ẽ䜢䛴䛡䜘䛖

• 4. ⤖ྜ, IN, EXISTS 䜢䛔ศ䛡䜘䛖
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ᐇ㝿䛾䝕䝞䝑䜾(1) : ANALYZE๓

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

QUERY PLAN
--------------------------------------------------------------------
Nested Loop (cost=0.00..2654.65 rows=199 width=8)

(actual time=151.16..538.45 rows=124 loops=1)
-> Seq Scan on exception_notice_map

(cost=0.00..250.50 rows=399 width=4)
(actual time=0.10..101.61 rows=15181 loops=1)

Filter: (notice_id = 3)
-> Index Scan using exception_pkey on exception

(cost=0.00..6.01 rows=1 width=4)
(actual time=0.03..0.03 rows=0 loops=15181)

Index Cond: (exception.exception_id = "outer".exception_id)
Filter: (complete IS FALSE)(complete IS FALSE)(complete IS FALSE)(complete IS FALSE)

Total runtime: 538.76 msec exception⾲䛻“WHERE complete 

IS False”䛸䛔䛖᮲௳䛾㒊ศ䜲䞁䝕䝑
䜽䝇䛜䛒䜚䚸᮲௳䜢‶䛯䛩⾜䛿251⾜

䛰䛡䛺䛾䛻䛳䛶䛟䜜䛺䛔
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ᐇ㝿䛾䝕䝞䝑䜾(1) : ANALYZEᚋ

=# ANALYZE exceptionANALYZE exceptionANALYZE exceptionANALYZE exception;
=# 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=28.48..280.98 rows=1 width=8)

(actual time=31.45..97.78 rows=124 loops=1)
Hash Cond: ("outer".exception_id = "inner".exception_id)
-> Seq Scan on exception_notice_map

(cost=0.00..250.50 rows=399 width=4)
(actual time=0.12..77.12 rows=15181 loops=1)
Filter: (notice_id = 3)

-> Hash (cost=26.31..26.31 rows=251 width=4)
(actual time=2.96..2.96 rows=0 loops=1)

-> Index Scan using active_exceptionsactive_exceptionsactive_exceptionsactive_exceptions on exception
(cost=0.00..26.31 rows=251 width=4)
(actual time=0.24..2.55 rows=251 loops=1)

Filter: (complete IS FALSE)
Total runtime: 97.9997.9997.9997.99 msec

㒊ศ䜲䞁䝕䝑䜽䝇䜢
䛳䛶䛟䜜䛯
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ᐇ㝿䛾䝕䝞䝑䜾(2) : ANALYZE๓

=# 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=22.51..45.04 rows=2 width=8)

(actual time=9961.14..11385.11 rows=105 loops=1)
Hash Cond: ("outer".exception_id = "inner".exception_id)
-> Seq Scan on exception

(cost=0.00..20.00 rows=500 width=4)
(actual time=365.12..10659.11 rows=228 loops=1)

Filter: (complete IS FALSE)
-> Hash (cost=22.50..22.50 rows=5 width=4)

(actual time=723.39..723.39 rows=0 loops=1)
-> Seq Scan on exception_notice_mapexception_notice_mapexception_notice_mapexception_notice_map

(cost=0.00..22.50 rows=5rows=5rows=5rows=5 width=4)
(actual time=10.12..694.57 rows=15271rows=15271rows=15271rows=15271 loops=1)

Filter: (notice_id = 3)
Total runtime: 11513.78 msec

᥎ᐃ್䛸⤖ᯝ (actual) 䛾
⾜ᩘ (rows) 䛾㐪䛔䛻ὀ┠䚹
䜎䛪䛿ANALYZE䛧䛶䜏䜛䚹
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ᐇ㝿䛾䝕䝞䝑䜾(2) : ANALYZE 1ᅇ┠

=# ANALYZE ANALYZE ANALYZE ANALYZE exception_notice_mapexception_notice_mapexception_notice_mapexception_notice_map;
=# EXPLAIN ANALYZE SELECT exception_id FROM exception

JOIN exception_notice_map USING (exception_id)
WHERE complete IS FALSE AND notice_id = 3;

QUERY PLAN
-------------------------------------------------------------
Merge Join (cost=42.41..802.93 rows=390 width=8)

(actual time=10268.79..10898.29 rows=105 loops=1)
Merge Cond: ("outer".exception_id = "inner".exception_id)
-> Index Scan using exception_id on exception_notice_mapexception_notice_mapexception_notice_mapexception_notice_map

(cost=0.00..714.22 rows=15562rows=15562rows=15562rows=15562 width=4)
(actual time=50.80..1063.05 rows=15271rows=15271rows=15271rows=15271 loops=1)
Filter: (notice_id = 3)

-> Sort (cost=42.41..43.66 rows=500 width=4)
(actual time=9800.32..9800.65 rows=222 loops=1)

Sort Key: exception.exception_id
-> Seq Scan on exceptionexceptionexceptionexception

(cost=0.00..20.00 rows=500rows=500rows=500rows=500 width=4)
(actual time=357.18..9799.63 rows=228 loops=1)

Filter: (complete IS FALSE)
Total runtime: 10898.57 msec

⾜ᩘ䛾᥎ᐃ䛿ṇ䛧䛟䛺䛳䛯

ጁ䛻䜻䝸䛜Ⰻ䛔ᩘ್䜢䛖
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ᐇ㝿䛾䝕䝞䝑䜾(2) : ANALYZE 2ᅇ┠

=# ANALYZE exceptionANALYZE exceptionANALYZE exceptionANALYZE exception;
=# EXPLAIN ANALYZE SELECT exception_id FROM exception

JOIN exception_notice_map USING (exception_id)
WHERE complete IS FALSE AND notice_id = 3;

QUERY PLAN
-------------------------------------------------------------
Merge Join (cost=0.00..796.57 rows=31 width=8)

(actual time=425.41..971.81 rows=105 loops=1)
Merge Cond: ("outer".exception_id = "inner".exception_id)
-> Index Scan using active_exceptions on exceptionexceptionexceptionexception

(cost=0.00..41.86 rows=651rows=651rows=651rows=651 width=4)
(actual time=54.04..84.22 rows=222rows=222rows=222rows=222 loops=1)

Filter: (complete IS FALSE)
-> Index Scan using exception_id on exception_notice_map

(cost=0.00..714.22 rows=15562 width=4)
(actual time=34.42..843.10 rows=15271 loops=1)

Filter: (notice_id = 3)
Total runtime: 972.05 972.05 972.05 972.05 msecmsecmsecmsec

䜻䝸䛜Ⰻ䛔ᩘ್䛜
↓䛟䛺䜚㏿ᗘ䛜ᨵၿ䚹
䛯䛰䛧䚸ぢ✚䛾ㄗᕪ䛜
ቑຍ䛧䛯⌮⏤䛿ㅦ…
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ᐇ㝿䛾䝕䝞䝑䜾(3) : Seq Scan䛜㐜䛔

=# EXPLAIN ANALYZE SELECT s.site_id, s.name, i.image_name FROM images i
JOIN host h USING (host_id) JOIN site s USING (site_id) WHERE images_id > 2112;

QUERY PLAN
------------------------------------------------------------------------------------
Hash Join (cost=113.88..253.51 rows=534 width=53)

(actual time=610.52..627.11 rows=534 loops=1)
Hash Cond: ("outer".site_id = "inner".site_id)
-> Seq Scan on site s (cost=0.00..73.74 rows=1974 width=34)

(actual time=5.25..17.43 rows=1974 loops=1)
-> Hash (cost=112.54..112.54 rows=534 width=19)

(actual time=605.15..605.15 rows=0 loops=1)
-> Hash Join (cost=15.01..112.54 rows=534 width=19)

(actual time=590.89..604.06 rows=534 loops=1)
Hash Cond: ("outer".host_id = "inner".host_id)
-> Seq Scan on hosthosthosthost h (cost=0.00..77.240.00..77.240.00..77.240.00..77.24 rows=2724 width=8)

(actual time=567.99..581.30567.99..581.30567.99..581.30567.99..581.30 rows=2724 loops=1)
-> Hash (cost=13.68..13.68 rows=534 width=11)

(actual time=17.30..17.30 rows=0 loops=1)
-> Seq Scan on images i (cost=0.00..13.68 rows=534 width=11)

(actual time=14.55..16.47 rows=534 loops=1)
Filter: (images_id > 2112)

host⾲䛾Seq

Scan㛫䛜

⾲䛸ẚ䜉䛶
㛗䛩䛞䜛
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ᐇ㝿䛾䝕䝞䝑䜾(3) : ⫧䛾ᅇ
=# VACUUM FULL VERBOSEVACUUM FULL VERBOSEVACUUM FULL VERBOSEVACUUM FULL VERBOSE host;
INFO: --Relation public.host--
INFO: Pages 4785: Changed 0, reaped 4761, Empty 0, New 0; Tup 2724: Vac 0,

Keep/VTL 0/0, UnUsedUnUsedUnUsedUnUsed 267553267553267553267553, MinLen 100, MaxLen 229;
Re-using: Free/Avail. Space 37629760/37627880;
EndEmpty/Avail. Pages 0/4751.
CPU 0.30s/0.03u sec elapsed 0.32 sec.

INFO: Index host_pkey: Pages 1214; Tuples 2724: Deleted 0.
CPU 0.07s/0.01u sec elapsed 0.08 sec.

INFO: Rel host: Pages: 4785 4785 4785 4785 --------> 50> 50> 50> 50; Tuple(s) moved: 2724.
CPU 0.52s/1.09u sec elapsed 1.66 sec.

INFO: Index host_pkey: Pages 1214; Tuples 2724: Deleted 2724.
CPU 0.14s/0.00u sec elapsed 0.14 sec.

INFO: --Relation pg_toast.pg_toast_2124348104--
INFO: Pages 0: Changed 0, reaped 0, Empty 0, New 0; Tup 0: Vac 0, Keep/VTL 0/0,

UnUsed 0, MinLen 0, MaxLen 0; Re-using: Free/Avail. Space 0/0;
EndEmpty/Avail. Pages 0/0. 
CPU 0.00s/0.00u sec elapsed 0.00 sec.

INFO: Index pg_toast_2124348104_index: Pages 1; Tuples 0.
CPU 0.00s/0.00u sec elapsed 0.00 sec.

VACUUM

VACUUM FULL 䛷

⫧䛛䜙ᅇ䛥䛫䜛䚹
ከ䛟䛾UnUsed䜢ᅇ䛧

䝨䞊䝆ᩘ䛜ᖜ䛻ῶᑡ䚹
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ᐇ㝿䛾䝕䝞䝑䜾(4) : ⤖ྜ
=# EXPLAIN ANALYZE SELECT count(*) FROM advertiser_contact

JOINJOINJOINJOIN advertiser USING (advertiser_id) WHERE type=1;
QUERY PLAN

------------------------------------------------------------------
Aggregate (cost=1.87..1.87 rows=1 width=0)

(actual time=8.790..8.791 rows=1 loops=1)
-> Merge Join (cost=1.03..1.86 rows=2 width=0)

(actual time=8.752..8.766 rows=2 loops=1)
Merge Cond: ("outer".advertiser_id = "inner".advertiser_id)
-> Index Scan using advertiser_id_pkey on advertiser

(cost=0.00..2.11 rows=8 width=4)
(actual time=8.627..8.650 rows=4 loops=1)

Filter: ("type" = 1)
-> Sort (cost=1.03..1.03 rows=2 width=4)

(actual time=0.073..0.075 rows=2 loops=1)
Sort Key: advertiser_contact.advertiser_id

-> Seq Scan on advertiser_contact
(cost=0.00..1.02 rows=2 width=4)
(actual time=0.021..0.027 rows=2 loops=1)

Total runtime: 8.978 ms8.978 ms8.978 ms8.978 ms

༢⣧䛻⤖ྜ䜢䛖䛸
8.978 ms䚹

䜒䛳䛸㏿䛟䛷䛝䛺䛔䛛䠛
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ᐇ㝿䛾䝕䝞䝑䜾(4) : IN

=# EXPLAIN ANALYZE SELECT count(*) FROM advertiser_contact WHERE advertiser_id
ININININ (SELECT advertiser_id FROM advertiser WHERE type = 1);

QUERY PLAN
------------------------------------------------------------------------------------
Aggregate (cost=2.23..2.23 rows=1 width=0)

(actual time=0.261..0.261 rows=1 loops=1)
-> Hash Join (cost=2.15..2.23 rows=2 width=0)

(actual time=0.231..0.246 rows=2 loops=1)
Hash Cond: ("outer".advertiser_id = "inner".advertiser_id)
-> HashAggregate (cost=1.12..1.12 rows=8 width=4)

(actual time=0.091..0.112 rows=8 loops=1)
-> Seq Scan on advertiser (cost=0.00..1.10 rows=8 width=4)

(actual time=0.051..0.068 rows=8 loops=1)
Filter: ("type" = 1)

-> Hash (cost=1.02..1.02 rows=2 width=4)
(actual time=0.101..0.101 rows=0 loops=1)

-> Seq Scan on advertiser_contact
(cost=0.00..1.02 rows=2 width=4)
(actual time=0.088..0.094 rows=2 loops=1)

Total runtime: 0.422 ms0.422 ms0.422 ms0.422 ms IN䛻䛧䛯䜙㏿䛟䛺䛳䛯䟿
8.978 → 0.422 ms
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ᐇ㝿䛾䝕䝞䝑䜾(4) : EXISTS

=# EXPLAIN ANALYZE SELECT count(*) FROM advertiser_contact WHERE
EXISTSEXISTSEXISTSEXISTS (SELECT 1 FROM advertiser

WHERE advertiser_id=advertiser_contact.advertiser_id AND type = 1);
QUERY PLAN

------------------------------------------------------------
Aggregate (cost=3.27..3.27 rows=1 width=0)

(actual time=0.200..0.201 rows=1 loops=1)
-> Seq Scan on advertiser_contact

(cost=0.00..3.26 rows=1 width=0)
(actual time=0.162..0.179 rows=2 loops=1)

Filter: (subplan)
SubPlan
-> Seq Scan on advertiser

(cost=0.00..1.12 rows=1 width=0)
(actual time=0.034..0.034 rows=1 loops=2)

Filter: ((advertiser_id = $0) AND ("type" = 1))
Total runtime: 0.333 ms0.333 ms0.333 ms0.333 ms

EXISTS䛿䛥䜙䛻㏿䛔䟿
0.422→ 0.333ms

• 1䛴䛾䜽䜶䝸䛻ᑐ䛧䛶ఱ㏻䜚䛾䜒䜰䝥䝻䞊䝏䛜䛒䜛

• ᐇ㝿䛾䝕䞊䝍䝅䝘䝸䜸䛻ᑐ䛧䛶䜒䝔䝇䝖䛩䜛䛣䛸
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Ẽ䜢䛡䛶䛚䛟䛣䛸

• 䜎䛪᭱ึ䛻䚸䝔䞊䝤䝹䛜䝞䜻䝳䞊䝮䛸䜰䝘䝷䜲䝈䛥䜜䛶䛔䜛
䛣䛸䜢☜䛛䜑䜛

• 䜽䜶䝸䜢1䛴䛾䝥䝷䞁䛻ᑐ䛧2ᅇ௨ୖᐇ⾜䛩䜛䛣䛸(䜻䝱䝑䝅䝳
䛾ᙳ㡪䛜䛒䜛䛯䜑)

• ୗ᪉䛛䜙ୖ᪉䛻ྥ䛛䛳䛶䚸ṇ☜䛺⾜ᩘ䛾᥎ᐃ䜢᥈䛩

• EXPLAIN䛾ฟຊ䜢☜ㄆ䛩䜛
– ᮏᙜ䛾⾜ᩘ count(*) 䛸 ᥎ᐃ⾜ᩘ rows䛿୍⮴䛧䛶䛔䜛䛛?

• 䜲䞁䝕䝑䜽䝇䜢ヨ䛧䛶䜏䜛

• ᐇ㝿䛾䝕䞊䝍䜢䛖 (Slony䛷䝕䞊䝍䜢ᢤ䛔䛶䛟䜛)

• PostgreSQL 䜢䜰䝑䝥䜾䝺䞊䝗䛩䜛 / ᭱᪂∧䜢䛖
– 䜸䝥䝔䜱䝬䜲䝄䜒᪂䛧䛔䝞䞊䝆䝵䞁䜋䛹㈼䛟䛺䛳䛶䛔䜛䛾䛷
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䝦䝹䝥䜢ồ䜑䜛ሙྜ䛿

• 䜎䛪⮬ศ䛷䝕䝞䝑䜾䛧䛶䜏䜛

• PostgreSQL䛾䝞䞊䝆䝵䞁䜢᭩䛟

• VACUUM䛸ANALYZE䜢ṇ☜䛻ᐇ⾜䛧䛶䛒䜛

䛣䛸

• EXPLAIN ANALYZE䛾⤖ᯝ䜢ᚲ䛪᭩䛟

• 䜽䜶䝸䚸䝔䞊䝤䝹䚸䝕䞊䝍䜒䛷䛝䜜䜀ྵ䜑䜛

pgsql-performance@postgresql.org (ⱥㄒ)

pgsql-jp@ml.postgresql.jp (᪥ᮏㄒ)
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䛒䜚䛜䛸䛖䛤䛦䛔䜎䛧䛯

• Greg Sabino Mullane

• AndrewSN@#postgresql

• Magnifikus@#postgresql

• Bryan Encina
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እ㒊䝸䞁䜽

• 䜸䝸䝆䝘䝹䛾䝇䝷䜲䝗㈨ᩱ
– http://redivi.com/~bob/oscon2005_pgsql_pdf/OSCON_Explainin

g_Explain_Public.pdf

• PostgreSQLᩥ᭩
– EXPLAIN䛾⏝

• http://www.postgresql.jp/document/current/html/using-explain.html

– ⾜᥎ᐃ䛾
• http://www.postgresql.jp/document/current/html/row-estimation-
examples.html

• Reading PgAdmin Graphical Explain Plans
– http://www.postgresonline.com/journal/index.php?/archives/27-

Reading-PgAdmin-Graphical-Explain-Plans.html


