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Brin tuple: 20bytes

Brin
Block Range: 8K * 20 = 160K
[1, 5]
7,100 ——
BrinttHeap/IN8000{E 9, 12]

1 TBHHeapik R FEE125MBBrin
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BlockNum: B = 1000

TupleNum: N = 1000000

cooo @

0000
0000
0000
0000
0000
0000
0000

TuplePerblock: M = 1000

Selection: a=1%

Brin Selection: 1-((B-1)/B)*(N*a) = 1-
0.000045
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Brin Scan

select * from t where a > 1 and a < 8;

1,3,2,5 7,8,8,10 9 11, 11,12 10, 19, 11, 100

bit map 1100
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Brin Vacuum

vacuumA BT = 1E
vacuum fullEE % 5|
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Brin Storage

Revmape—TZiE L%, #A THrERBlockNumber

RevmapHBivalueZTID, $ERFiEA xKN&x/IMERtuple

Brin E Tuple | Tuple | Tuple | Tuple | Tuple | Tuple | Tuple

Heap Block0 Block1 Block2 Block3 Block4 Bloeky | 320 e
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Brin Scan For Heap And AO

bit map 1010 1010

277272272

bitmap index
* block size
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virtual block —»

Ao Segl

block number
0000 0000

Ao Seg1

block number
0000 0001

block number
0200 0000

Ao Seq127

block number
0000 0002

block number
0200 0001

block number
FEOO 0000

block number
0200 0002

block number
FEOOD 0000
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Revmap With AO

Brin | Tido Tidt Tid2 NULL | -eeeeeees NOLL | e Tid yd 1 NOLL | e NULL | -eeeeees NULL ne Td o

0x0200 0000 | 0x0200 0001 | 0x0200 0002 0xFE0O0 0000 | OxFEOO 0001 | OxFEOO 0001

_______________________________________________________________________________________________________________________________________ S Y NS B

Ao Seg0 Ao Segl Ao Seg127
3 block number N block number N block number
] 0x0000 0000 0x0200 0000 0xFE00 0000
N block number N block number block number
” 0x0000 0001 0x0200 0001 OxEFO00 0001
Ly block number N block number > block number
0x0000 0002 0x0200 0002 0xFE00 0002
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' RevmapBlock0 H RevmapBlock xx : RevmapBlock100
; S 5 . 5 Block :
UpperLevie | Block0 Block1 NULL NULL 5 : NULL : : NULL 800 000 NULL NULL 5

RevmapBlock0 ; : RevmapBlock1 : RevmapBlock 800 000
Revmap : ; Tid Tid Tid : ; Tid Tid Tid
P T Tt T ML | ! | 0x02000000 | 0x0200 0001 | 0x02000000 |  NUH- | i | NUL | oxFE00 0000 | 0XFE0D 0001 | OxFEOO 0002
Ao Seg0 Ao Seg1 Ao Seg127
block number N block number N block number
0x0000 0000 0x0200 0000 0xFE00 0000
N block number N block number block number
0x0000 0001 0x0200 0001 O0xEF00 0001
N block number Ly block number block number
Aoseg 0x0000 0002 0x0200 0002 > OxFE00 0002
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Upper Level: B EIEER, 2983.2MB

RevMap : TR EIREL, K/EEIEREE
=Tk, RIEEK

BrinTuples: fFiIMin MaxRIZIEER, Page
“E¥iF1Heap PagetBfEl

UpperLevel RevMap BrinTuples
(EEK) (&EK) (&)
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Upper Level

number of records in the upper level

recordnumber = 2732/TidNumPerPage

The corresponding relationship between the block number and the upper level array

upper_index=blocknum/TidNumPerPage

revmap_offset=blocknum%TidNumPerPage
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create table aocs(a int, b int) with(appendonly=true, ORIENTATION = column);
insert into aocs select i,i from generate_series(1,5J0000000)i;
create index abidx on ao using brin(b) with(pages_per_range=1);

create index atidx on ao using btree(b);
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Test

select gp_segment_id,* from ao where b=999999;

seqscan: 3957.205 ms
brin-bitmapscan: 36.456 ms

btree-bitmapscan: 18.111 ms
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Test2

select gp_segment_id,* from ao where b >1000000 and b <1010000;

seqscan: 5757.855 ms
brin-bitmapscan: 57.838 ms

btree-bitmapscan: 42.250 ms
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Test3

select gp_segment_id,* from ao where b >1000000 and b <2000000;

seqscan: 6413.329 ms
brin-bitmapscan: 2241.363 ms

btree-bitmapscan: 2141.896 ms
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ao: 180,198,032

atidx-btree: 222,920,704

abidx-brin: 6,553,600
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