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# explain select * from a join b on a.i = b.i;
QUERY PLAN
Nested Loop (cost=0.29..9.32 rows=1 width=24)
-> Seq Scan on a (cost=0.00..1.01 rows=1 width=12)
-> 1Index Scan using b_i_idx on b (cost=0.29..8.30 rows=1 width=12)
Index Cond: (i = a.i)
(4 rows)

# explain select * from a join b on a.i = b.i;
QUERY PLAN

Hash Join (cost=1.02..193.53 rows=1 width=24)

Hash Cond: (b.i = a.i)

-> Seq Scan on b (cost=0.00..155.00 rows=10000 width=12)

-> Hash (cost=1.01..1.01 rows=1 width=12)

-> Seq Scan on a (cost=0.00..1.01 rows=1 width=12)

(5 rows)

# explain select * from a join b on a.i = b.i;
QUERY PLAN
Merge Join (cost=1.31..354.32 rows=1 width=24)
Merge Cond: (b.i = a.i)
-> 1Index Scan using b_i_idx on b (cost=0.29..328.29 rows=10000 width=12)
-> Sort (cost=1.02..1.02 rows=1 width=12)
Sort Key: a.i
-> Seq Scan on a (cost=0.00..1.01 rows=1 width=12)
(6 rows)
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# explain (costs off)
# select a.i, avg(a.j) from a join b on a.i = b.i group by 1 order by 2;

QUERY PLAN
Sor\t — *3F]-.%_-—|I-—"|-I\\
Sort Key: (avg(a.j))
-> HashAggregate . RETIR
Group Key: a.i
-> Hash Join — EET R
Hash Cond: (b.i = a.i)
-> Seq Scan on b G S S

-> Hash
-> Seq Scan on a
(9 rows)



5\ GREENPLUM

GreenplumZifi L MR thL BT 12 ©) Shtrenst

o EIAAITLIE

o RAREMELEIGHK; WEFRER
o FIE/EEMIE

o AEEEAPAMMERE DT
o FIfE/EEZSIRIMAE

o ATEEAPMERE 2 BIER D TR
o ITXINAIfE QLR

o BHLLERIFRAINITIR AT LAMITHIRZ R




ERR AT (B )

EitEERANX

MNEX B R A SQLEH
IRFFIN, EXISTSK B B F % 1
RAFEIM

SHBRSY ERE

etc.

5\ GREENPLUM
’ /] DATABASE’



79\ GREENPLUM

it ERREK (&) paTaBASE

o FHEERHTAR
o HHBMAZE N, FEMASHPELENULLE

int4eq(1, NULL) => NULL

o HHABZ“IMMUTABLE’H), FBEMIASHEHERTE

2 42 =>4
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"x OR true" => "true"

"X AND false" => "false"
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CASE WHEN 2+2 = 4 THEN x+1
ELSE 1/0 END
= x+1

. not “ERROR: division by zero”
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CREATE FUNCTION incr4(int) RETURNS int

AS 'SELECT $1 + (2 + 2)"' LANGUAGE SQL;
SELECT incr4(a) FROM foo;

SELECT a + 4 FROM foo;
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SELECT * FROM foo WHERE EXISTS (SELECT 1 FROM bar WHERE foo.a = bar.c);
=>

SELECT * FROM foo *SEMI JOIN* bar ON foo.a = bar.c;
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SELECT * FROM foo WHERE EXISTS (SELECT 1 FROM bar
WHERE foo.a = bar.c);

SubLink

EXISTS_SUBLINK

subselect

RangeTblEntry
RTE_RELATION
Query (bar)
rtable
jointree FromExpr RangeTblRef
fromlist —>| rtindex:1
quals

OpExpr

args

EXISTS SubLink

Var

Var

varno:1

varno:1

varattno:1

varattno:1

varlevelsup:1

varlevelsup:0
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rtable

jointree

\\\\\\’FromExpr

RangeTblEntry

RTE_RELATION
(foo)

RangeTblEntry

RTE_RELATION
(bar)

fromlist

JoinExpr

quals:NULL

JOIN_SEMI

FromExpr

quals

larg | rarg

RangeTblRef

fromlist —>| rtindex:1

quals:NULL

SELECT * FROM foo *SEMI JOIN* bar ON foo.a

_—__—_§-§\\\\\\\\\“‘-————_>

RangeTblRef

OpExpr

args

Var

Var
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= bar.c;

varno:1

varno:2

varattno:1

varattno:1

varlevelsup:0

varlevelsup:0
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SELECT * FROM foo JOIN (SELECT bar.c FROM bar JOIN baz ON TRUE) AS sub ON
foo.a = sub.c;

=>

SELECT * FROM foo JOIN (bar JOIN baz ON TRUE) ON foo.a = bar.c;
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SubSelect

RangeTblEntry RangeTblEntry
RTE_SUBQUERY RTE_JOIN
(sub)

h RangeTblEntry RangeTblEntry RangeTblEntry
1
: RTE_RELATION RTE_RELATION RTE_JOIN
! |Query (bar) (baz)
1
' rtable
! . .
| [ Jointree FromExpr JoinExpr
1
| fromlist — JOIN INNER
' L
| quals:NULL quals:TRUE
1
' larg | rarg
1
1
1
|
1
' RangeTblRe RangeTblRef

JoinExpr '
.

JOIN_INNER '

quals
larg | rarg
OpExpr
RangeTblRef args \\& Var Var
varno:1 varno:2

SELECT * FROM foo JOIN (SELECT bar.c FROM bar JOIN
baz ON TRUE) AS sub ON foo.a = sub.c;

varattno:1

varattno:1

varlevelsup:0

varlevelsup:0
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RangeTblEntry

RTE_JOIN

RangeTblEntry RangeTblEntry RangeTblEntry RangeTblEntry RangeTblEntry
Quer RTE_RELATION RTE_SUBQUERY RTE_JOIN RTE_RELATION RTE_RELATION
Y / (foo) (sub) (bar) (baz)
rtable
jointree
\\\\\\’FromExpr
fromlist A
JoinExpr
quals:NULL —\\\\\\s>
JOIN_INNER OpExpr
quals =
larg | rarg args
\\ Var Var
varno:1 varno:4
RangeTblRef JoinExpr varattno:1 varattno:1
varlevelsup:0 varlevelsup:0
JOIN_INNER p p
quals:TRUE
larg | rarg
RangeTblRef, RangeTblRef

SELECT * FROM foo JOIN (bar JOIN baz ON TRUE) ON
foo.a = bar.c;
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# select * from student;

sid | sname | sage
_____ +________+______
1| Tom | 18
2 | Robert | 16
(2 rows)

# select * from enrolled;
sid | cid | score

1| 100 | 60

GREENPLUM
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# select * from student inner join enrolled on student.sid = enrolled.sid;
sid | sname | sage | sid | cid | score

# select * from student left join enrolled on student.sid = enrolled.sid;

sid | sname | sage | sid | cid | score

————— e e A
1| Tom | 18 | 1] 100 | 60
2 | Robert | 16 | | |

(2 rows)

# select * from student left join enrolled on student.sid = enrolled.sid
where enrolled.sid is not null;

sid | sname | sage | sid | cid | score
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SELECT ... FROM foo LEFT JOIN bar ON (...) WHERE bar.d = 42;
=>

SELECT ... FROM foo INNER JOIN bar ON (...) WHERE bar.d = 42;



HERS =

# select * from student;

sid | sname | sage
_____ +________+______
1| Tom | 18
2 | Robert | 16
(2 rows)

# select * from enrolled;
sid | cid | score

1| 100 | 60

GREENPLUM
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# select * from student left join enrolled on student.sid = enrolled.sid;

sid | sname | sage | sid | cid | score

————— e e A
1| Tom | 18 | 1] 100 | 60
2 | Robert | 16 | | |

(2 rows)

# select * from student left join enrolled on student.sid = enrolled.sid
where enrolled.sid is null;

sid | sname | sage | sid | cid | score

————— e e A
2 | Robert | 16 | | |

(1 row)

# explain (costs off) select * from student left join enrolled on
student.sid = enrolled.sid where enrolled.sid is null;
QUERY PLAN

Nested Loop Anti Join

Join Filter: (student.sid = enrolled.sid)

-> Seq Scan on student

-> Materialize

-> Seq Scan on enrolled

(5 rows)
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o SEEASHRERSHE BIZEEFZMSIATEE nullable sidefIE—TE,
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SELECT * FROM foo LEFT JOIN bar ON foo.a = bar.c WHERE bar.c IS NULL;
=>

SELECT * FROM foo *ANTI JOIN* bar on foo.a = bar.c;
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# explain (costs off) # explain (costs off)
# select * from student left join enrolled on student.sid = # select * from (select * from student where sage = 18) sub left
enrolled.sid and student.sage = 18; join enrolled on sub.sid = enrolled.sid;
QUERY PLAN QUERY PLAN
——————— Nested Loop Left Join
Nested Loop Left Join Join Filter: (student.sid = enrolled.sid)
Join Filter: ((student.sage = 18) AND (student.sid = -> Seq Scan on student
enrolled.sid)) Filter: (sage = 18)
-> Seq Scan on student -> Materialize
-> Materialize -> Seq Scan on enrolled
-> Seq Scan on enrolled (6 rows)
(5 rows)
# select * from student left join enrolled on student.sid = # select * from (select * from student where sage = 18) sub left
enrolled.sid and student.sage = 18; join enrolled on sub.sid = enrolled.sid;
sid | sname | sage | sid | cid | score sid | sname | sage | sid | cid | score
————— R e EEEEEE T e R bt e it T
1 | Tom | 18| 1| 100 | 60 1| Tom | 18| 1 | 100 | 60
2 | Robert | 16 | | | (1 row)

(2 rows)
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# explain (costs off) # explain (costs off)
# select * from student left join enrolled on student.sid = # select * from (select * from student where sage = 18) sub left
enrolled.sid and student.sage = 18; join enrolled on sub.sid = enrolled.sid;
QUERY PLAN QUERY PLAN
——————— Nested Loop Left Join
Nested Loop Left Join Join Filter: (student.sid = enrolled.sid)
Join Filter: ((student.sage = 18) AND (student.sid = -> Seq Scan on student
enrolled.sid)) Filter: (sage = 18)
-> Seq Scan on student -> Materialize
-> Materialize -> Seq Scan on enrolled
-> Seq Scan on enrolled (6 rows)
(5 rows)
# select * from student left join enrolled on student.sid = # select * from (select * from student where sage = 18) sub left
enrolled.sid and student.sage = 18; join enrolled on sub.sid = enrolled.sid;
sid | sname | sage | sid | cid | score sid | sname | sage | sid | cid | score
————— R e EEEEEE T e R bt e it T
1 | Tom | 18| 1| 100 | 60 1| Tom | 18| 1 | 100 | 60
2 | Robert | 16 | | | (1 row)
(2 rows)
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# explain (costs off)

# explain (costs off)
# select * from student left join enrolled on student.sid =

# select * from student left join (select * from enrolled where

enrolled.sid where coalesce(enrolled.cid, 1) = 100;
QUERY PLAN
Nested Loop Left Join
Join Filter: (student.sid = enrolled.sid)
Filter: (COALESCE(enrolled.cid, 1) = 100)
-> Seq Scan on student
-> Materialize
-> Seq Scan on enrolled
(6 rows)

# select * from student left join enrolled on student.sid =

enrolled.sid where coalesce(enrolled.cid, 1) = 100;
sid | sname | sage | sid | cid | score
————— et e Rt T R
1| Tom | 18| 1| 1e0 | 60

coalesce(cid, 1) = 100) sub on student.sid = sub.sid;
QUERY PLAN

Nested Loop Left Join

Join Filter: (student.sid = enrolled.sid)

-> Seq Scan on student

-> Materialize

-> Seq Scan on enrolled
Filter: (COALESCE(cid, 1) = 100)

(6 rows)

# select * from student left join (select * from enrolled where

coalesce(cid, 1) = 100) sub on student.sid = sub.sid;

sid | sname | sage | sid | cid | score

————— T T Lt SR
1| Tom | 18| 1| 100 | 60
2 | Robert | 16 | | |

(2 rows)
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# explain (costs off)

# select * from student left join enrolled on student.sid =

enrolled.sid where coalesce(enrolled.cid, 1) = 100;
QUERY PLAN
Nested Loop Left Join
Join Filter: (student.sid = enrolled.sid)
Filter: (COALESCE(enrolled.cid, 1) = 100)
-> Seq Scan on student
-> Materialize
-> Seq Scan on enrolled
(6 rows)

# select * from student left join enrolled on student.sid =

enrolled.sid where coalesce(enrolled.cid, 1) = 100;
sid | sname | sage | sid | cid | score
————— et e Rt T R
1| Tom | 18| 1| 1e0 | 60

GREENPLUM
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# explain (costs off)

# select * from student left join (select * from enrolled where

coalesce(cid, 1) = 100) sub on student.sid = sub.sid;
QUERY PLAN

Nested Loop Left Join

Join Filter: (student.sid = enrolled.sid)

-> Seq Scan on student

-> Materialize

-> Seq Scan on enrolled
Filter: (COALESCE(cid, 1) = 100)

(6 rows)

# select * from student left join (select * from enrolled where

coalesce(cid, 1) = 100) sub on student.sid = sub.sid;

sid | sname | sage | sid | cid | score

————— T e s BEE T
1| Tom | 18| 1| 100 | 60
2 | Robert | 16 | | |

(2 rows)

RN EE EEMARSEESIH T nullable sidelIT £,
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(A leftjoin B on (Pab)) innerjoin C on (Pac)
= (A innerjoin C on (Pac)) leftjoin B on (Pab)

# explain (costs off)
# select * from (a left join b on true) inner join c on
a.i = c.i;

QUERY PLAN

Nested Loop Left Join

-> Hash Join
Hash Cond: (a.i = c.i)
-> Seq Scan on a
-> Hash

-> Seq Scan on ¢

-> Materialize

-> Seq Scan on b
(8 rows)

GREENPLUM
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(A leftjoin B on (Pab)) innerjoin C on (Pbc)
I= A leftjoin (B innerjoin C on (Pbc)) on (Pab)

# explain (costs off)

# select * from (a left join b on true) inner join c on
coalesce(b.i, 1) = c.i;

Hash Join

Hash Cond: (COALESCE(b.i, 1) =

QUERY PLAN

-> Nested Loop Left Join

->
->

-> Hash

(8 rows)

->

Seq Scan on a
Materialize
-> Seq Scan on b

Seq Scan on c

c.i)
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# explain (costs off) select student.sid from student left join

(select distinct sid as sid from enrolled) sub on student.sid =
sub.sid;

QUERY PLAN

Seq Scan on student
(1 row)
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# EXPLAIN (COSTS OFF) SELECT * FROM foo JOIN bar ON foo.a = bar.c AND foo.b = bar.d ORDER BY b, a;
QUERY PLAN
Merge Join
Merge Cond: ((foo.b = bar.d) AND (foo.a = bar.c))
-> Sort
Sort Key: foo.b, foo.a
-> Seq Scan on foo
-> Sort
Sort Key: bar.d, bar.c
-> Seq Scan on bar
(8 rows)
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SELECT * FROM A JOIN (B JOIN C ON B.j = C.j) ON A.i = B.i; DATABASE’




SELECT * FROM A JOIN (B JOIN C ON B.j = C.j) ON A.i = B.1i;

A-B

HASH_JOIN(A,B)
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SELECT * FROM A JOIN (B JOIN C ON B.j = C.j) ON A.i = B.i; DATABASE’

A-B

MERGE_JOIN(A,B)
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SELECT * FROM A JOIN (B JOIN C ON B.j = C.j) ON A.i = B.i; DATABASE’

A-B

A-C
*

MERGE_JOIN(A,B)
B
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SELECT * FROM A JOIN (B JOIN C ON B.j = C.j) ON A.i = B.i; DATABASE’

A-B

A~C
A
MERGE_JOIN(A,B) A OIN(B MERGE_JOIN(B,C)
B
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SELECT * FROM A JOIN (B JOIN C ON B.j = C.j) ON A.i = B.i; DATABASE’

A-B

A~C
A
MERGE_JOIN(A,B) HASH_JOIN(B,C)
B




SELECT * FROM A JOIN (B JOIN C ON B.j = C.j) ON A.i = B.1i;

HASH_JOIN(AZB,C)

A-B~C

MERGE_JOIN(A§B,C)

A-B

MERGE_JOIN(A,B)
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B~C

HASH_JOIN(B,C)



SELECT * FROM A JOIN (B JOIN C ON B.j = C.j) ON A.i = B.1i;

A-B~C

MERGE_JOIN(A§B,C)

A-B

MERGE_JOIN(A,B)
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HASH_JOIN(B,C)



SELECT * FROM A JOIN (B JOIN C ON B.j = C.j) ON A.i = B.1i;

A-B~C

MERGE_JOIN(A§B,C)

A-B

MERGE_JOIN(A,B)

HASH_JOIN(BJC.A)
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MERGE_JOIN(BJC.A)

B~C

HASH_JOIN(B,C)




SELECT * FROM A JOIN (B JOIN C ON B.j = C.j) ON A.i = B.1i;

A-B~C

MERGE_JOIN(A§B,C)

A-B

MERGE_JOIN(A,B)
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SELECT * FROM SUBH1 SUB2 T9 T10

(SELECT * FROM T1, T2, T3, T4) SUB1l JOIN
(SELECT * FROM T5, T6, T7, T8) SUB2 ON TRUE JOIN

(SELECT * FROM T9, T1@) SUB3 ON TRUE;
75 H T6 | 17 [ T8 |

SET join_collapse_limit TO 4;
71 12 H 13 | T4 |
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Thank You

Output: Thank You
Gather Motion 3:1 (slicel; segments: 3)
-> 1Index Scan using Common_phrases_idx on Common_phrases
Index Cond: (value = ‘Thank You’)
Filter: (Language = ‘English’)
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