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typedef struct IndexPath
{
Path path;
IndexOptInfo *indexinfo;
List *indexclauses;
List *indexquals;
bool isjoininner;
ScanDirection indexscandir;
Cost indextotalcost;
Selectivity indexselectivity;
double rows; /* estimated number of result tuples */

} IndexPath;
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O00gdbOOO0000O0OOOCOOOOOOOOO
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vO5 000 EXPLAINOO

PostgreSQLO OO OOOODOOOOODOODODO
0000oooodoLstooooooooooog
goooooooooooboobooooboooog
Oooooooooobooooo
O0PostgreSQLOOOOOODOOOODOODOOO
gooobooooooobooobooboooooa
J000dOomoPTIMIZER_DEBUGO OO OOOO
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O O O O debug_print_rel(Plannerinfo *root,
RelOptinfo *re)0 0 00000000 O000OOsrc/
backend/optimizer/path/allpath.c0 0 000000
OO0MakefileOOOOOOODOODOODOOOOOOO
O0allpaths.cOOO0ODO

#define OPTIMIZER_DEBUG

00000000000o00o0doOddebug_print_rel
O00ooOoO0printpathO0O0O000D0OOOO
O0pPathODODOO0O0O0OO0O0OO0O0O00O0D0OOOOOO
gooboboOoooDbesCooonobooboD2000
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Table "public.tellers"
| Modifiers
P,
integer | not null
integer |
tbalance | integer
filler | character(84) |
Indexes:
"tellers_pkey" PRIMARY KEY, btree (tid)

Table "public.branches"
Type | Modifiers
__________ S
| integer | not null
bbalance | integer
filler | character(88) |
Indexes:
"branches_pkey" PRIMARY KEY, btree (bid)

test=# EXPLAIN SELECT * FROM tellers t, branches b WHERE b.bid = t.bid;

Nested Loop (c
Join Filter: ("outer".bid = "inner".bid)
—> Seq Scan on branches b (cost=0.00..1.01 rows=1 width=276)
—> Seq Scan on tellers t (cost=0.00..1.10 rows=10 width=268)
(4 rows)

QUERY PLAN

.24 rows=1
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static void
print_path(PlannerInfo *root, Path *path, int indent)

{

const char *ptype;

bool join = false;
Path *subpath = NULL;
int i,

if (!path) return; @00 000
switch (nodeTag(path))
{

case T_Path:
ptype = '"SegScan";

000000000000000000000000
postmasterd postgresd] 0000000000000
0OooOooKOoOoOo

$ cd src/backend

$ make install-bin

OO0Opostmaster0 0 000000 O00O0ODOOO
0000stdoutD 00000 postmaster0 0000
Jo00O0D0O00OpostmasterdddgooonQ
0000000 DO$PGDATA/pg log/00ODOO0O
ooooooooO0ooooooooooo

000debug print rel0 000000000000
0000000030000 debug_print_rel0 000

vOOO 3 debug_ printrel00000O0OOO

/*

* Generate paths and add them to the rel's pathlist.

*

gOo0oO0oO0D0PostgreSQLOOODOOOOOOODOO
create_segscan_pathD O 000000000000
oooooooooog
060000000000 000OSeqScan(1)0 0
FROMOO100OOOOOOOOOOtellersOdn
0oooooooooooooo
branchesO OO OO 7000000000

e gdbIDODOODOO
Ogo000OPostgreSQLO OO OODOOODOOOO
000000gdb00O debug print_rel0 00000
oooooooo
OO00PostgreSQLO DO OODOOOOOOODODOO
00000000000 PostgreSQLO OO OO /tmp
ooooooooooooo

configured O

$ cd /tmp/postgresql-8.1.0
$ ./configure —-—enable-debug
$ make

$ make install

0Jo0000postmaster0 0000000000 psql
O PostgreSQLO O 00O DOOOOOOO DO postgres
gooooboooooo

* Note: add_path() will discard any paths that are dominated by another
* available path, keeping only those paths that are superior along at

* Least one dimension of cost or sortedness.
*/

/* Consider sequential scan */
add_path(rel, create_seqscan_path(root, rel));

debug_print_rel(root, rel); @O0000

v 6 tellers00000000O0O

RELOPTINFO (1): rows=10 width=268
joininfo: b.bid = t.bid
path Llist:
SeqScan(1) rows=10 cost=0.00..1.10

cheapest startup path:

cheapest total path:
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RELOPTINFO (2): rows=1 width=276
joininfo: b.bid = t.bid
path Llist:
SeqScan(2) rows=1 cost=0.00..1.01

cheapest startup path:

cheapest total path:
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$ cd /tmp/postgresql-8.1.0/src/backend

O00psxOOOOOOOOOOCOOOOOIDOO

oooo
gsooOooOoooooooOoooooooooo

goooooooz2e0boooooon

$ gdb ./postgres 29796

gooooboo9ob00b0OOpostgresdDOOOOODOO
00O000edbOO000O00D0O0OOOOOOOOO
gooood

b allpaths.c:220

000cOO0D0O0postgres000000O0OOOpsql
O0o0oU00o0oooooooosQLuuooooono
gooool1000000000000gdbO000O0O
0o0oOooooooooooo

call debug_print_rel(root, rel)

JOo000D0Opostmasterd 0 00000OOO0OOO
oooooooo
vOd8 0000 IDOO

29796 pts/5 S

vO09 gdbO0O000O210

$ gdb ./postgres 29796
GNU gdb 5.2.1
Copyright 2002 Free Software Foundation, Inc.

pO00000000000000
0o

set_plain_rel_pathlist0 200000000000
oooooooo0o0o0o0ooboooooooooo
0000 create_index_paths 0000000000
tellers0000000000DOOOOOOOOOOO
JooDoood0branchesDOOObidOOOOOO
0000000000000 000OWHERE b.bid =
thid0OOOOOOOOOOOOODOODOOOOO
goobobooolnooopoooooooooo
0o0ooooooooooooo

0000000000oooooooooo4estd
goooooobooooboooobooboobo

vil1ll 0OO0OO0OO0OOOOOOOCOOOOO

RELOPTINFO (2): rows=1 width=276
joininfo: b.bid = t.bid
path Llist:
SeqScan(2) rows=1 cost=0.00..1.01

IdxScan(2) rows=1 cost=0.00..4.68
pathkeys: ((b.bid, t.bid))

cheapest startup path:

cheapest total path:

0:00 postgres: t-ishii test [locall idle

GDB is free software, covered by the GNU General Public License, and you are
welcome to change it and/or distribute copies of it under certain conditions.

Type '"show copying" to see the conditions.

There is absolutely no warranty for GDB. Type '"show warranty" for details.

This GDB was configured as "i386-vine-Llinux"...

Attaching to program: /usr/local/src/pgsql/8.1/postgresql-8.1.0/src/backend/postgres, process 29796

Reading symbols from /usr/lib/libz.so.1...done.
Loaded symbols for /usr/lib/libz.so.1

Reading symbols from /Llib/ld-linux.so.2...done.
((ulup]

Loaded symbols for /lib/ld-linux.so.2

Reading symbols from /Llib/libnss_files.so.2...done.

Loaded symbols for /lib/libnss_files.so.2
0x401f16a6 in recv () from /Llib/i1686/libc.so.6
(gdb)

vO10 gdbO0OO0O0O0O20

Breakpoint 1, set_plain_rel_pathlist (root=0x83b4568, rel=0x83b43e8, rte=0x83b4338)

at allpaths.c:220
219 create_index_paths(root, rel);
(gdb)
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SELECT * FROM branches b WHERE b.bid = 1;

gooooooOooooooooooooooooon
gooooooboooboboooobooooboooon
goooooo

OO0o0000PostgreSQLOOOOOOOOOODO
gooooboooooooobooooboOoooboo
goooooooooooooooboboooboon
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goo

o

DDDDDDDDDDD
0o0ooO0opOooooOooooOoOooOoooo
make_one_rel0 00 00 00O make_fromexpr_rel
0o00o00oooooooooooooo
make_fromexpr_rel0 0000000000000
200000000DoDooDoD10D0GEQOOODODO
00000100 make_one_rel_by joinsO00 00O
DooooceEQobDUIOOOOOUOOoooooo
poooo0oobooboboobooooboo
postgresql.conf] geqo_threshold0d 00 0 0 0 120
0o00ooooooooOooooooooo2000
00000000 make one_rel_by joinsOO0 00O

vO1l2 O00OO0OOCOOO

RELOPTINFO (1 2): rows=10 width=544
path Llist:
HashJoin(1 2) rows=10 cost=1.01..2.26
clauses: b.bid = t.bid
SegScan(1) rows=10 cost=0.00..1.10
SeqScan(2) rows=1 cost=0.00..1.01
NestLoop(1 2) rows=10 cost=0.00..11.32
clauses: b.bid = t.bid
SeqScan(1) rows=10 cost=0.00..1.10
SeqScan(2) rows=1 cost=0.00..1.01

vO 13 rell0rel200000000

oooo

make_one_rel_by joins [0 make_rels_by joins[]
make_rels_by clause_joinsJ 00 00 0 make_join_rel O
Doooooooooooooooo

0000DO0OC0tellersD0000O0DOOODO
banchesOOOOOO0OOO0OOO200000000O
Ooooboo0oooooboooboooobobooboo
go0o0DOo0D0OO0obOOoO0O0oOooObOOoooooooan
make_join_relD 00000000 tellersO rell0 O
branchesOrel20 00 0000000000000
oo

add_paths_to_joinrel(root, joinrel, rel1,

rel2, JOIN_INNER...

gooooboobooooboi1200000000
goooooooooooboOoooboboooooo
oooooooo

rellfrel20000000O00COC 13000000
OO00O0branchesOOOOOO0OOOO0O0O0O0OOO
oooooooooobooooo

2\y-JEREAN

g

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0oooooo0ooon

00000000000000000000000
ooooooooooo W

add_paths_to_joinrel(root, joinrel, rel2, rel1, JOIN_INNER,...

RELOPTINFO (1 2): rows=10 width=544

path Llist:
NestLoop(1 2) rows=10 cost=0.00..2.24
clauses: b.bid = t.bid
SeqScan(2) rows=1 cost=0.00..1.01
SegScan(1) rows=10 cost=0.00..1.10

02000000000000000000O00cost_index000000000000000D000O00O0OO0O0OOO0ODOOODOOO

goboooOoooooOoOoO0O0oOooOoO0O0O0O0ooo
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