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https://www.alibabacloud.com/help/doc-detail/95580.htm#concept-nwr-lc5-qfb
https://www.alibabacloud.com/help/doc-detail/144156.htm#task-2339243
https://www.alibabacloud.com/help/doc-detail/151265.htm#task-2399885
https://www.alibabacloud.com/help/doc-detail/164023.htm#task-2488073

AliPG-AlIPG RDS

MyBase for PostgreSQL
0os
64 128

> 20210121


https://www.alibabacloud.com/help/doc-detail/141455.htm#concept-2319911

RDS AlPG- AlIPG Release
Notes
AliPG
PostgreSQL 13
L[]
o 13.1
o
o
o
20201230 before
o PostgreSQL
L[]
PostgreSQL 13 PostgreSQL
PostgreSQL 12
°
0 ganos 3.3
o pg_hint_plan PostgreSQL
o zhparser
20201230
o RUM
° bloom
® Bug
tds_fdw plancache
> 20210121 8
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https://www.alibabacloud.com/help/doc-detail/96753.htm#concept-kxw-k1p-ydb
https://www.alibabacloud.com/help/doc-detail/95580.htm#concept-nwr-lc5-qfb
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AliPG-

RDS

13 12 11 10 9.4
try_t

ganos_geomety.tob 55 32 32 32 sfcgal
ology
ganos_networking 3.2 3.2 3.2 3.2
ganos_pointcloud 3.2 3.2 3.2 3.2
ganos_pointcloud_ge

3.2 3.2 3.2 3.2
ometry
ganos_raster 3.2 3.2 3.2 3.2
ganos_spatialref 3.2 3.2 3.2 3.2

ti d
?anosf gergeocode a5 32 32 32 USCB Tiger
MOD
ganos_trajectory 3.2 3.2 3.2 3.2 ganos ©
hil 2.15 2.14 2.14 PV UV
hstore 1.7 1.6 1.5 1.4 1.3 PostgreSQL
imgsmilr 1.0
intagg 1.1 1.1 1.1 1.1 1.0
intarray 1.3 1.2 1.2 1.2 1.0
isn 1.2 1.2 1.2 1.1 1.0
jsonbx 1.0 PostgreSQL 9.4 Jsonb
log_fdw 1.0
Itree 1.2 1.1 1.1 1.1 1.0
RDS MySQL MySQL
mysql_fdw 11 1.0 ySQ ysQ
orafce 3.8 3.6 3.6 Oracle
oss_fdw 1.1 1.1 1.1 0SS
e 0.0.
. 1
17 > 20210121


https://www.alibabacloud.com/help/doc-detail/183196.htm#concept-1941187
https://www.alibabacloud.com/help/doc-detail/95574.htm#concept-evl-dll-qfb
https://www.alibabacloud.com/help/doc-detail/95575.htm#concept-ogg-5nl-qfb
https://www.alibabacloud.com/help/doc-detail/95575.htm#concept-ogg-5nl-qfb
https://www.alibabacloud.com/help/doc-detail/107567.htm#concept-x5z-4rd-5gb
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https://www.alibabacloud.com/help/doc-detail/44461.htm#concept-d23-m3g-wdb
https://www.alibabacloud.com/help/doc-detail/147837.htm#concept-2370342
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https://www.alibabacloud.com/help/doc-detail/182266.htm#task-1946314
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https://www.alibabacloud.com/help/doc-detail/164555.htm#task-2489417
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https://www.alibabacloud.com/help/doc-detail/150350.htm#task-2389150
https://www.postgresql.org/docs/11/xml2.html
https://www.alibabacloud.com/help/doc-detail/182849.htm#task-1948113

AliPG-

RDS

5.
5.1. TimescaleDB

RDS PostgreSQL TimescaleDB

RDS PostgreSQL Open Source TimescaleDB License
TimescaleDB

PostgreSQL 11 12

@ TimescaleDB

ERROR: could not access file "$libdir/timescaledb-1.3.0": No such file or directory

SQL

alter extension timescaledb update;

TimescaleDB

pgAdmin TimescaleDB

CREATE EXTENSION IF NOT EXISTS timescaledb CASCADE;

1. conditions

CREATE TABLE conditions (
time  TIMESTAMPTZ  NOT NULL,
location TEXT NOT NULL,
temperature DOUBLE PRECISION NULL,
humidity DOUBLE PRECISION NULL

)i

SELECT create_hypertable(‘conditions’, 'time");

@ Create a Hypertable

21
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https://www.timescale.com/products
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SQL Hypertables

INSERT INTO conditions(time, location, temperature, humidity)

VALUES

(NOW(), "office’, 70.0, 50.0);

INSERT INTO conditions

VALUES

(NOW(), 'office’, 70.0, 50.0),

(NOW(), 'basement’, 66.5, 60.0),

(NOW(), ‘garage’, 77.0, 65.2);

~ 3

sQL

15

SELECT time_bucket('15 minutes', time) AS fifteen_min,

location, COUNT (%),

MAX(temperature) AS max_temp,

MAX(humidity) AS max_hum

FROM conditions

WHERE time > NOW() - interval '3 hours'

GROUP BY fifteen_min, location

ORDER BY fifteen_min DESC, max_temp DESC;

L=

(at=}
T
1
T2
T3
T4
ki)
kil

SELECT time_bucket('l5 minutes', time) AS fifteen_min,

location, COUNT(=),
MAX (temperature) AS max_temp,
MAX (humidity) AS max_hum

FROM conditicns

WHERE time > NOW() - interwval '3 hours'

GROUP BY fifteen_min, location

ORDER BY fifteen_min DESC, max_temp DESC;

g B HE Query History

fifteen_min location count max_temp max_hum
4 timestamp with time zone text bigint double precision double precision
1 | 2019-05-15 14:45:00+08 garage 2 77 65.2
2 | 2019-05-15 14:45:00+08 office 6 70.1 50.1
3 | 2019-05-15 14:45:00+08 basement 2 66.5 60

20210121 22
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-- Median

SELECT percentile_cont(0.5)
WITHIN GROUP (ORDER BY temperature)
FROM conditions;

59  SELECT percentile_cont(8.5)
T WITHIN GROUP (ORDER BY temperature)
71 FROM conditions;

figEmH B2 HE Query History

percentile_cont
4 double precision

Ln

1 70.0

-- Moving Average
SELECT time, AVG(temperature) OVER(ORDER BY time
ROWS BETWEEN 9 PRECEDING AND CURRENT ROW)
AS smooth_temp
FROM conditions
WHERE location = ‘garage' and time > NOW() - interval '1 day"
ORDER BY time DESC;

73  SELECT time, AVG(temperature) OVER({ORDER BY time

T4 ROWS BETWEEN 9 PRECEDING AND CURRENT ROW)

75 AS smooth_temp

6 FROM conditions

TT WHERE location = 'garage' and time = NOW() - interwval 'l day'
ki ORDER BY time DESC;

HiEsd #E BE  Query History

time smooth_temp
4 timestamp with time zone double precision
1 | 2019-05-15 14:52:30.203791+08 77

-1
~1

2 | 2019-05-15 14:52:27.426082+08

5.2. smlar

smiar

23
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e PostgreSQL 13

e PostgreSQL 12 20200421
e PostgreSQL 11 20200402
©)
PostgreSQL 12.0 1=
2800 200
smlar

o float4 smlar(anyarray, anyarray)

e float4 smlar(anyarray, anyarray, bool useintersect)

CREATE TYPE type_name AS (element_name anytype, weight_name FLOAT4);

uselntersect true false
e float4 smlar( anyarray a, anyarray b, text formula)
formula
formula
o N.i
o N.a a
o N.b b
o float4 set_smlar_limit(float4)
smlar.threshold
e float4 show_smlar_limit()
smlar.t hreshold
e anyarray % anyarray
smlar.threshold true
e text[] tsvector2textarray(tsvector)
tsvector text

e anyarray array_unique(anyarray)

false

ETEES FHERPREMNEE

~

> 20210121
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e float4 inarray(anyarray, anyelement)
anyelement anyarray 1 0
e float4 inarray(anyarray, anyelement, float4, float4)
anyelement anyarray 3 4
smilar
° smlar
testdb=> create extension smlar;
[ ]
testdb=> SELECT smlar('{1,4,6}"::int[], '{5,4,6}");
smlar
0.666667
(L row)
testdb=> SELECT smlar(‘{1,4,6}"::int[], '{5,4,6}", ‘N.i/sqrt(N.a* N.b)");
smlar
0.666667
(L row)
[ ]

testdb=>drop extension smlar;

5.3. PASE

RDS PostgreSQL PASE IVFFlat HNSW

RDS PostgreSQL 11

PASE PostgreSQL ANN search extension PostgreSQL
ANN Approximate nearest neighbor IVFFlat HNSW
PG PASE
PASE
25 > 20210121
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PASE
o |VFFlat
IVFFlat NFADC 100ms
IVFFlat
o IVFFlat 100%
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o
o
IVFFlat
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HNSW Hierarchical Navigable Small World

HNSW
HNSW
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HNSW
Layer=2
/ m
2
2
s
o
Layer=1 / B
@
B
©
[1+]
£
[ ]
oo
=
=
o1}
Layer=0 / =
@
O
.
i
i,
k
% 3
@ HNSW NSW
IVFFlat HNSW
PASE
PASE
1. PASE

CREATE EXTENSION pase;

2.
o PASE
SELECT ARRAY[2, 1, 1]::float4[] <?> pase(ARRAY[3, 1, 1]::float4[]) AS distance;
SELECT ARRAY[2, 1, 1]::float4[] <?> pase(ARRAY[3, 1, 1]::float4[], 0) AS distance;
SELECT ARRAY[2, 1, 1]::float4[] <?> pase(ARRAY[3, 1, 1]::float4[], 0, 1) AS distance;
27 20210121
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@
m <?> PASE
float4]] pase
H pase float4[], 0,
1 float4]]
0 0 1
|

SELECT ARRAY[2, 1, 1]::float4[] <?>'3,1,1"::pase AS distance;
SELECT ARRAY[2, 1, 1]::float4[] <?>'3,1,1:0"::pase AS distance;
SELECT ARRAY[2, 1, 1]::float4[] <?>'3,1,1:0:1"::pase AS distance;

@ PASE
3,1,1:0:1

@ PASE

x2+xd+xd+txl=1

o IVFFlat

CREATE INDEX ivfflat_idx ON vectors_table
USING
pase_ivfflat(vector)
WITH
(clustering_type =1, distance_type =0, dimension = 256, base64_encoded =0, clustering_params ="

10,100");

20210121
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H

IVFFlat

LIN0) clustering_params
clustering_type 1 kmeans

clustering_params
0

LIN0)

LI
distance_type
dimension

base64 0

base64_encoded =0 float4[]

m ] float[] base64

clustering_sample_ratio,k

® clustering_sample_ratio 1000

clustering_params (0,1000] 1
kmeans
10
m K
[100,1000]

NSW

CREATE INDEX hnsw_idx ON vectors_table
USING
pase_hnsw(vector)
WITH
(dim =256, base_nb_num =16, ef_build = 40, ef_search =200, base64_encoded = 0);

dim

29
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base_nb_num

f_build
el [40,400]
f h
ef_searc 200
base64
base64_encoded =0 float4]
"] float[] base64

IVFFlat

SELECT id, vector <#>'1,1,1"::pase as distance

FROM vectors_ivfflat
ORDER BY

vector <#>'1,1,1:10:0"::pase
ASC LIMIT 10;

)

m <#> |VFFlat
= ORDER BY

m pase
IVFFlat

HNSW

ASC

SELECT id, vector <?>'1,1,1"::pase as distance

FROM vectors_ivfflat
ORDER BY
vector <?>'1,1,1:100:0"::pase

ASC LIMIT 10;

[16-128]

1,1,1:10:0
(0,1000]

20210121
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@

m <?> HNSW

n ORDER BY ASC

m pase . 1,1,1:10:0
HNSW (0,)

40
0 1
HNSW function

CREATE OR REPLACE FUNCTION inner_product_search(query_vector text, ef integer, k integer, table_nam

e text) RETURNS TABLE (id integer, uid text, distance float4) AS $$
BEGIN
RETURN QUERY EXECUTE format(*
select a.id, a.vector <?> pase(ARRAY[%s], %s, 1) AS distance from
(SELECT id, vector FROM %s ORDER BY vector <?> pase(ARRAY[%s], %s, 0) ASC LIMIT %s) a
ORDER BY distance DESC;', query_vector, ef, table_name, query_vector, ef, k);
END
$$
LANGUAGE plpgsql;

©) -

IVFFlat

IVFFlat

312]1,1,1,2,2,2

Product Quantization for Nearest Neighbor Search

Herv'e J'egou, Matthijs Douze, Cordelia Schmid. Product quantization for nearest neighbor search.

e Efficient and robust approximate nearest neighbor search using Hierarchical Navigable Small World

graphs
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5.4.

RDS PostgreSQL roaringbit map

Yu.A.Malkov, D.A.Yashunin. Efficient and robust approximate nearest neighbor search using

Hierarchical Navigable Small World graphs.

RDS PostgreSQL 12

roaringbitmap

Roaring Bitmap 32 INT 216 Chunk 16
Container 16 Roaring Bitmap
Array Container Bitmap
Container
4096 4096

Roaring Bitmap
Roaring Bitmap

CREATE EXTENSION roaringbitmap;
RoaringBit map
CREATE TABLE t1 (id integer, bitmap roaringbitmap);
rb_build roaringbitmap

= BIT 1

AND OR XOR
Roaring Bitmap

INSERT INTO t1 SELECT 1,RB_BUILD(ARRAY[1,2,3,4,5,6,7,8,9,200]);

= BIT 1

roaringbitmap

INSERT INTO t1 SELECT 2,RB_BUILD_AGG(e) FROM GENERATE_SERIES(1,100) €;

Bitmap OR AND XOR ANDNOT

SELECT RB_OR(a.bitmap,b.bitmap) FROM (SELECT bitmap FROM t1 WHERE id = 1) AS a,(SELECT bitmap F

ROM t1 WHERE id = 2) AS b;
Bitmap OR AND XOR BUILD

SELECT RB_OR_AGG(bitmap) FROM t1;
SELECT RB_AND_AGG(bitmap) FROM t1;
SELECT RB_XOR_AGG(bitmap) FROM t1;

SELECT RB_BUILD_AGG(e) FROM GENERATE_SERIES(1,100) €;

Cardinality roaringbit map

roaringbitmap

1 BIT

20210121
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SELECT RB_CARDINALITY(bitmap) FROM t1;

7. roaringbitmap

1 BIT

SELECT RB_ITERATE(bitmap) FROM t1 WHERE id = 1;

Bitmap

rb_build

rb_and

rb_or

rb_xor

rb_andnot

rb_cardinality

integer(]

roaringbitmap
aringbitmap

roaringbitmap
aringbitmap

roaringbitmap
aringbitmap

roaringbitmap
aringbitmap

roaringbitmap

ro

ro

ro

ro

roaringbitmap

roaringbitmap

roaringbitmap

roaringbitmap

roaringbitmap

integer

Bitmap

And

Or

Xor

AndNot

rb_build(‘{1,2,
3,4,5})

rb_and(rb_bui

1d({1,2,3}),rb_

build('{3,4,5}"))

rb_or(rb_buil
d('{1,2,3}"),rb_
build(*{3,4,5}"))

rb_xor(rb_buil
d({1,2,3}),rb_
build(*{3,4,5}"))

rb_andnot(rb
_build(*{1,2,3}"
),rb_build({3,
4,5}1))

rb_cardinality
(rb_build(*{1,2
,3,4,5}")

33
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rb_and_cardinality

rb_or_cardinality

rb_xor_cardinality

rb_andnot_cardina
lity

rb_is_empty

rb_equals

roaringbitmap
aringbitmap

roaringbitmap
aringbitmap

roaringbitmap
aringbitmap

roaringbitmap
aringbitmap

roaringbitmap

roaringbitmap
aringbitmap

integer

integer

integer

integer

boolean

boolean

And

Or

Xor

AndNot

Bitmap

Bitmap

rb_and_cardin
ality(rb_build(
{1,2,3}"),rb_bu
ild(*{3,4,5}))

rb_or_cardina
lity(rb_build(*{
1,2,3}),rb_buil
d({3.4.5}))

rb_xor_cardin
ality(rb_build(
{1,2,3}"),rb_bu
ild(*{3,4,5}))

rb_andnot_ca
rdinality(rb_b
uild(*{1,2,3}"),r
b_build(*{3,4,5
)]

rb_is_empty(r
b_build(*{1,2,3
4.5}))

rb_equals(rb_
build(*{1,2,3}"),
rb_build(*{3,4,
51)

20210121
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rb_intersect

rb_remove

rb_flip

rb_minimum

rb_maximum

rb_rank

rb_iterate

Bitmap

roaringbitmap ro
aringbitmap

roaringbitmap,inte
ger

roaringbitmap,inte
ger,integer

roaringbitmap

roaringbitmap

roaringbitmap,inte
ger

roaringbitmap

boolean

roaringbitmap

roaringbitmap

integer

integer

integer

setof integer

Bitmap

Bitmap
Offset

Bitmap
Offset

Bitmap
Offset
Bitmap
1

Bitmap
Offset
Bitmap

Bitmap
Offset

Offset List

rb_intersect(r
b_build(*{1,2,3
}),rb_build(*{3
4,51))

rb_remove(rb
_build(*{1,2,3}
):3)

rb_flip(rb_buil
d({1,2,3}),2,3)

rb_minimum(r
b_build(*{1,2,3
M)

rb_maximum(
rb_build(*{1,2,
31)

rb_rank(rb_bu
ild(*{1,2,3}"),3)

rb_iterate(rb_

build(‘{1,2,3}"))

35
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rb_build_agg(
Offset
b_build int ingbit
rb_build_agg integer roaringbitmap bitmap 1)
rb_or_agg(rb_
rb_or_agg roaringbitmap roaringbitmap Or build(*{1,2,3}"))
rb_and_agg(r
) . . . b_build(*{1,2,3
rb_and_agg roaringbitmap roaringbitmap And
)
rb_xor_agg(rb
. . . . _build(*{1,2,3}
rb_xor_agg roaringbitmap roaringbitmap Xor
)
rb_or_cardina
lity_agg(rb_bu
b dinalit o) 7 .
(;g_or_car inaity_a roaringbitmap integer ' ild('{1,2,3}))
rb_and_cardin
rb_and_cardinality . . . And ality_agg(rb_b
roaringbitmap integer
_agg uild(*{1,2,3}")
rb_xor_cardin
rb_xor_cardinality _ _— ) Xor ality_agg(rb_b
roaringbitmap integer
agyg uild('{1,2,3}))
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varbit
BIT

PostgreSQL

RDS PostgreSQL
e PostgreSQL 11
e PostgreSQL 10

get_bit (varbit a, int b, int ¢) returns

varbit

set_bit_array (varbit a, int b, int c, int[]

d) returns varbit

bit_count (varbit a, int b, int c, int d)

returns int

bit_count (varbit a, int b) returns int

bit_fill (int a, int b) returns varbit

bit_rand (int a, int b, float c) returns

varbit

bit_posite (varbit a, int b, boolean c)

returns int[]

BIT RDS PostgreSQL varbit

b c BIT varbit

get_bit("111110000011", 3, 5) 11000

d BIT b 0 1
c 01

set_bit_array('111100001111", 0, 1, array[1,15])
1011000011111110

c d BIT b 01

bit_count("1111000011110000%, 1, 5, 4) 1 0001
b 1 0
bit_count("1111000011110000°", 1) 8
b a 0 1
bit_fill(0,10) 0000000000
a BIT b 0 1 [
bit_rand(10, 1, 0.3) 0101000001
b 0 1 0 c true

c false

bit_posite ("11110010011', 1, true)

[0,1,2,3,6,9,10]
[10,9,6,3,2,1,0]

bit_posite (f11110010011', 1, false)

37
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b 0 1 c 0
d true d false
bit_posite (varbit a, int b, int ¢, boolean
d) returns int[] bit_posite ('11110010011', 1, 3, true)
[0,1,2] Dbit_posite ('11110010011", 1, 3, false) [10,9,6]
b c BIT d 0 1
get_bit_array (varbit a, int b, intc, int
) get_bit_array("111110000011', 3,5, 1) 11000
d) returns int[] array[3.4]
c BIT b 0 1
get_bit_array (varbit a, int b, int[] c) get_bit_array('111110000011", 1,
returns intf] array[1,5,6,7,10,11]) array[1,10,11]
d BIT b 0 1 e

set_bit_array (varbit a, int b, int c, int[]

d, int e) returns varbit

set_bit_array_record (varbit a, int b,

int c, int[] d) returns (varbit,int[])

set_bit_array_record (varbit a, int b,

intc, int[] d, int e) returns (varbit,int[])

bit_count_array (varbit a, int b, int[] c)

returns int

c 0 1
set_bit_array('111100001111', 1, 0, array[4,5,6,7], 2)

111111001111 1 0 2

d BIT b 0 1

varbit

set_bit_array_record('111100001111%,0, 1,

array[1,15]) 1011000011111110 0 1
array[1,15]
d BIT b 0 1
c 01 e varbit
b

set_bit_array_record('111100001111%, 1,0,

array[1,4,5,6,7], 2) 111111001111 1 0
2 array[4,5] array[1] 1
01

bit_count_array('1111000011110000', 1,
array[1,2,7,8]) 3

20210121
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°
CREATE EXTENSION varbitx;
°
DROP EXTENSION varbitx;
.
select < >
o bit_count
select bit_count('1111000011110000%, 1, 5, 4);
bit_count
1
(1 row)
o set_bit_array record
select set_bit_array_record('111100001111", 1, 0, array[1,4,5,6,7], 2);
set_bit_array_record
(111111001111,"{4,5}")
(1 row)
RDS PostgreSQL RDKit
RDS PostgreSQL 12
RDKit mol fp
Tanimoto Dice GiST
RDKit SQL RDKit SQL
39 20210121
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e mol SMILES
e fp bytea

postgres=# create extension rdkit ;

CREATE EXTENSION

postgres=# show rdkit.tanimoto_threshold ;

rdkit.tanimoto_threshold

0.5

(1 row)

postgres=# show rdkit.dice_threshold;
rdkit.dice_threshold

0.5

(L row)

e mol fp Btree Hash

CREATE INDEX molidx ON pgmol (mol);
CREATE INDEX molidx ON pgmol (fp);

e mol % # @> <@ fp % # Gist

CREATE INDEX molidx ON pgmol USING gist (mol);

e tanimoto_sml tanimoto

postgres=# \df tanimoto_sml
List of functions

Schema| Name |Resultdatatype|Argument datatypes|Type

+ + + e
public | tanimoto_sml | double precision | bfp, bfp | func
public | tanimoto_sml | double precision | sfp, sfp | func
(2 rows)

e dice_sml dice

> 20210121
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postgres=# \df dice_sml
List of functions

Schema| Name |Result datatype | Argument datatypes | Type

+ + + e
public | dice_sml | double precision | bfp, bfp | func
public | dice_sml | double precision | sfp, sfp | func
(2 rows)

e substruct TRUE
postgres=# \df substruct
List of functions
Schema| Name |Result datatype | Argument datatypes|Type
public | substruct | boolean | mol, mol | func
public | substruct | boolean | mol, gmol | func
public | substruct | boolean | reaction, reaction | func
(3rows)
® mol % mol fp% fp
Tanimoto GUC rdkit.tanimoto_threshold TRUE
e mol#mol fp#fp
Dice GUC rdkit.dice_threshold TRUE
® mol @>mol
@> TRUE
® mol<@ mol
<@ TRUE
41
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oss_fdw 0SS
PPAS 0SS

e PostgreSQL9.4
e PostgreSQL 10

oss_fdw

oss_fdw

PostgreSQL PPAS

PostgreSQL

> 20210121
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# PostgreSQL
create extension oss_fdw; --- PPAS select rds_manage_extension(‘create’,'oss_fdw");
# server
CREATE SERVER ossserver FOREIGN DATA WRAPPER oss_fdw OPTIONS
(host 'oss-cn-hangzhou.aliyuncs.com' id 'xxx' key 'xxx' bucket 'mybucket’);
# 0SS
CREATE FOREIGN TABLE ossexample
(date text timetext open float
high float low float volume int)
SERVER ossserver
OPTIONS (filepath 'osstest/example.csv' delimiter' '
format ‘csv’ encoding 'utf8' PARSE_ERRORS '100);
#
create table example
(date text timetext open float
high float low float volume int);
# ossexample example
insert into example select * from ossexample;
# oss_fdw 0SS
explain insert into example select * from ossexample;

QUERY PLAN

Insert on example (cost=0.00..1.60 rows=6 width=92)
-> Foreign Scan on ossexample (cost=0.00..1.60 rows=6 width=92)

Foreign OssFile: osstest/example.csv.0
Foreign OssFile Size: 728

(4 rows)

# example (OSSN

insert into ossexample select * from example;

explain insert into ossexample select * from example;

QUERY PLAN

Insert on ossexample (cost=0.00..16.60 rows=660 width=92)
-> Seq Scan on example (cost=0.00..16.60 rows=660 width=92)

(2 rows)

oss_fdw
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oss_fdw fdw
oss_fdw 0SS

@

° oss_fdw

e 0ss fdw

CREATE SERVER

ossendpoint
id oss
key oss

bucket

0ss_connect_timeout
oss_dns_cache_timeout
oss_speed_limit
oss_speed_time

@

1K

oss_speed_limit

0ss
oss_fdw

0SS text

(ORN] host

Key

(ORN

10

DNS 60

1024 1K

15

0ss_speed_time

CREATE FOREIGN TABLE

filepath

bucket
0SS
filepath filepath.x

filepath filepath.1 filepath.2
filepath.5

0SS

csv gzip text

15

X 1

filepath.3 filepath.5

CSv
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0SS
e dir /
dir
e dir
prefix filepath dir
format csv
encoding [o]e} utf8
parse_errors
delimiter
quote
escape
null null null ‘test’ ‘test’ null
null force_not_null <id * ID
force_not_null
null
0SS
compressiontype ¢ none
® gzip gzip
compressionlevel 0SS 19 6
@
o filepath dir OPTIONS
o filepath dir
° dir filepath
CREATE FOREIGN TABLE
e o0ss flush block size 0SS buffer 32MB 1 128MB
e o0ss _file_max_size 0ss 1024MB
8 4000 MB
e num_parallel_worker 0SS 1 8 3

FUNCTION oss_fdw_list_file (relname text, schema text DEFAULT ‘public’)
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) 0SS

select * from oss_fdw_list_file('t_oss");

name | size

+
oss_test/test.gz.1 | 739698350
oss_test/test.gz.2 | 739413041
oss_test/test.gz.3 | 739562048

(3 rows)

oss_fdw.rds_read_one_file

set oss_fdw.rds_read_one_file = ‘oss_test/examplel6.csv.l’;

set oss_fdw.rds_read_one_file ='oss_test/test.gz.2";
select * from oss_fdw_list_file('t_oss");
name | size

+

oss_test/test.gz.2 | 739413041

(1 rows)

oss_fdw

e oss fdw PostgreSQL FOREIGN TABLE

° PostgreSQL CPU IO MEM 0SS

° PostgreSQL OSS Region 0SS
endpoint

° SQL ERROR: oss endpoint userendpoint not in aliyun white list

endpoint

e code HTTP

e error_code 0SS

e error_msg OSS

e req_id uuID req_id 0ss

0ss_ext
e OSS help

e PostgreSQL CREATE FOREIGN TABLE

> 20210121
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e 0SS
e 0SS
ID Key
CREATE SERVER ID Key select * from pg_foreign_server
ID Key ID Key ID Key
GP

postgres=# select * from pg_foreign_server ;

srvname | srvowner | srvfdw | srvtype | srvversion | srvacl | srvoptions

+ + + + + +
t 1 1 t t y

ossserver| 10| 16390 | | | | {host=0ss-cn-hangzhou-zmf.aliyuncs.com id=MD5xxxxxxxx key=

MD5xxxxxxxx bucket=067862}

MD5 len len%8==3
MD5 Key ID
6.2. MySQL mysql_fdw
RDS PostgreSQL mysql_fdw RDS MySQL MySQL
° RDS PostgreSQL 10 12

e PostgreSQL MySQL

PostgreSQL 9.6 11 10 join
PostgreSQL
PostgreSQL 13
mysql_fdw PostgreSQL MySQL MySQL
1. mysql_fdw

postgres=> create extension mysql_fdw;

CREATE EXTENSION

2. MySQL
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postgres=> CREATE SERVER <server >
postgres-> FOREIGN DATA WRAPPER mysql_fdw
postgres-> OPTIONS (host '< >' port '< >');
CREATE SERVER
postgres=> CREATE SERVER mysql_server
postgres-> FOREIGN DATA WRAPPER mysql_fdw
postgres-> OPTIONS (host 'rm-xxx.mysgl.rds.aliyuncs.com’, port '3306");
CREATE SERVER
MySQL PostgreSQL MySQL
postgres=> CREATE USER MAPPING FOR <PostgreSQL >
SERVER <server >
OPTIONS (username '<MySQL >' password '<MySQL >Y);
CREATE USER MAPPING
postgres=> CREATE USER MAPPING FOR pgtest
SERVER mysql_server
OPTIONS (username 'mysqltest’, password 'Test1234!");
CREATE USER MAPPING
PostgreSQL MySQL
@ MySQL
MySQL 3 ID NAME AGE ID NAME
postgres=>CREATE FOREIGN TABLE < > (< >< >< >< >...) server <server
> options (dbname '<MySQL >' table_name '<MySQL >");
CREATE FOREIGN TABLE

postgres=> CREATE FOREIGN TABLE ft_test (id1 int, namel text) server mysql_server options (dbname*

test123’, table_name 'test');

CREATE FOREIGN TABLE

MySQL

20210121
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@ MySQL

ERROR: first column of remote table must be unique for INSERT/UPDATE/DELETE operation.

postgres=> select * from ft_test ;

postgres=> insert into ft_test values (2,'abc");

INSERTO 1

postgres=> insert into ft_test select generate_series(3,100),'abc";

INSERT 0 98

postgres=> select count(*) from ft_test ;

count

99

(L row)

WiT(F8)  BfTEE  HUTHRIFED
create extension mysgl_fdw;
CREATE SERVER mysgl_server

FOREIGN DATA WRAPPER mysql_fdw
OPTIONS (host 'rm-b

Fa L P

CREATE USER MAPPING FOR

D 68 =) L

TEELAL(FI)

s.mysql.rds.aliyuncs.com', port '3386');

SERVER mysgl_server

QPTIONS {(username ' ', password ' H
i'_ CREATE FOREIGN TABLE - (i
%g select * from m 2
1% insert into ' _ values ( 'R
%E explain verbose select count(®*) from = _ H
15
28

D1 ¥ | NAME1 |~

10

21

3z

PostgreSQL MySQL

t) server mysgl_server options (dbname '

MySQL
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postgres=> explain verbose select count(*) from ft_test;

QUERY PLAN

Aggregate (cost=1027.50..1027.51 rows=1 width=8)
Output: count(*)
-> Foreign Scan on public.ft_test (cost=25.00..1025.00 rows=1000 width=0)
Output: id, info
Remote server startup cost: 25
Remote query: SELECT NULL FROM ~test123™. test™
(6 rows)
postgres=> explain verbose select id from ft_test where id=2;

QUERY PLAN

Foreign Scan on public.ft_test (cost=25.00..1025.00 rows=1000 width=4)
Output: id
Remote server startup cost: 25
Remote query: SELECT ~id™ FROM ~test123™. test™ WHERE ((Cid~ = 2))

(4 rows)

6.3. log_fdw

RDS PostgreSQL log_fdw

RDS PostgreSQL 11

log_fdw
® list_postgres_log_files() csvliog
® create_foreign_table_for_log_file(IN table_name text, IN log_server text, IN log_file text)
csvlog
1. log_fdw

postgres=> create extension log_fdw;

CREATE EXTENSION
2. log

postgres=> create server <server > foreign data wrapper log_fdw;

20210121
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postgres=> create server log_server foreign data wrapper log_fdw;
CREATE SERVER
3. list_postgres_log_files() csvlog
postgres=>select * from list_postgres_log_files() order by 1;
file_name | file_size_bytes
+
postgresql-2020-01-10_095546.csv | 3794
postgresql-2020-01-10_100336.csV | 318318
postgresql-2020-01-11_000000.csV | 198437
postgresql-2020-01-11_083546.csV | 4775
postgresql-2020-01-13_030618.csv | 3347
4. create_foreign_table_for_log_file(IN table_name text, IN log_server text, IN log_file text)
csvlog
postgres=> select create_foreign_table_for_log_file('< >' '<log >' '<csvlog >
9
postgres=>select create_foreign_table_for_log_file(‘ft1’, 'log_server’, ‘postgresql-2020-01-13_030618.c
sv');
create_foreign_table _for_log_file
t
(1 row)
5.
postgres=> select log_time, message from < > order by log_time desc limit 2;

postgres=> select log_time, message from ft1 order by log_time desc limit 2;
log_time | message

+

2020-01-13 03:35:00.003+00 | cron job 1 completed: INSERT01 1
2020-01-13 03:35:00+00 | cron job 1 starting: INSERT INTO cron_test VALUES (‘Hello World")

(2 rows)
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postgres=>\d+ ftl

Foreign table "public.ft1"

Column | Type | Collation | Nullable | Default | FDW options | Storage | Stats target | Descrip

tion
+ + + + + + + +

log_time | timestamp(3) with time zone | | | | | plain |
user_name | text | | | | | extended | |
database_name | text | | | | | extended | |
process_id | integer | | | | | plain | |
connection_from | text | | | | | extended | |
session_id | text | | | | | extended | |
session_line_num | bigint | | | | | plain | |
command_tag | text | | | | | extended | |
session_start_time | timestamp with time zone | [ | | | plain |
virtual_transaction_id | text | | | | | extended | |
transaction_id | bigint | | | [ | plain | |
error_severity | text | | | | | extended | |
sgl_state_code | text | | | | | extended | |
message | text | | | | | extended | |
detail | text | | | | | extended | |
hint | text | | | | | extended | |
internal_query | text | | | | | extended | |
internal_query_pos |integer | | | | | plain | |
context | text | | | | | extended | |
query | text | | | | | extended | |
query_pos | integer | | | | | plain | |
location | text | | | | | extended | |
application_name | text | | | | | extended |

Server: log_server

FDW options: (filename 'postgresql-2020-01-13 _030618.csv")

6.4. tds_fdw

tds_fdw
e PostgreSQL 12 20200421
e PostgreSQL 11 20200402
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RDS

PostgreSQL 12.0

2800 200

tds_fdw PostgreSQL

Tabular Data Stream
Sybase Microsoft SQL server

postgres_fdw

tds_fdw

create extension tds_fdw;

TERS FHRAZMEE

TDS

1.
CREATE SERVER mssql_svr
FOREIGN DATA WRAPPER tds_fdw
OPTIONS (servername '127.0.0.1', port '1433', database "tds_fdw_test', tds_version '7.1");
2.
o table_name
CREATE FOREIGN TABLE mssql_table (
id integer,
data varchar)
SERVER mssql_svr
OPTIONS (table_name 'dbo.mytable’, row_estimate_method ‘'showplan_all*);
o schema_name table_name
CREATE FOREIGN TABLE mssq|l_table (
id integer,
data varchar)
SERVER mssq|l_svr
OPTIONS (schema_name 'dbo’, table_name 'mytable’, row_estimate_method 'showplan_all");
° query
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CREATE FOREIGN TABLE mssq|l_table (
id integer,
data varchar)

SERVER mssql_svr

OPTIONS (query 'SELECT * FROM dbo.mytable’, row_estimate_method 'showplan_all");

CREATE FOREIGN TABLE mssql_table (
id integer,
col2 varchar OPTIONS (column_name 'data‘))

SERVER mssql_svr

OPTIONS (schema_name 'dbo’, table_name 'mytable’, row_estimate_method ‘'showplan_all’);

CREATE USER MAPPING FOR postgres
SERVER mssql_svr

OPTIONS (username 'sa', password '123456");

IMPORT FOREIGN SCHEMA dbo
EXCEPT (mssql_table)

FROM SERVER mssql_svr
INTO public

OPTIONS (import_default 'true’);

6.5. Oracle oracle fdw

RDS PostgreSQL oracle_fdw Oracle PostgreSQL Oracle

° RDS PostgreSQL 12 20200421
®@ show rds_supported_extensions; oracle_fdw
e Oracle Client 11.2
e Oracle Server Oracle Client Oracle
oracle_fdw PostgreSQL Oracle PostgreSQL
Oracle
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oracle_fdw
° UPDATE DELETE key
° oracle_fdw oracle_fdw
Data types
e WHERE ORDER BY oracle_fdw Oracle
e OIN
o
o JOIN
o JOIN SELECT
o JOIN CROSS IOIN
o JOIN ORDER BY
e oracle fdw postgis postgis
o POINT
o LINE
o POLYGON
o MULTIPOINT
o MULTILINE

o MULTIPOLYGON

1. oracle_fdw
CREATE EXTENSION oracle_fdw;
2. Oracle

CREATE SERVER <SERVER >
FOREIGN DATA WRAPPER oracle_fdw
OPTIONS (dbserver '//< >:< >/< >");

CREATE SERVER <SERVER >
FOREIGN DATA WRAPPER oracle_fdw
OPTIONS (dbserver '//127.0.0.1:5432/oradbname’);

CREATE SERVER oradb
FOREIGN DATA WRAPPER oracle_fdw
OPTIONS (host '< >' port '< >' dbname '< >");
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CREATE SERVER oradb
FOREIGN DATA WRAPPER oracle_fdw
OPTIONS (host '127.0.0.1", port '5432', dbname 'oradbname’);

CREATE USER MAPPING

FOR <PostgreSQL > SERVER < >

OPTIONS (user '<Oracle >' password '<Oracle >h;

@ PostgreSQL Oracle user
CREATE USER MAPPING

FOR pguser SERVER oradb

OPTIONS (user 'orauser’, password ‘orapwd");

Oracle

CREATE FOREIGN TABLE oratab (

id integer OPTIONS (key 'true’) NOT NULL,
text character varying(30),
floating double precision NOT NULL
) SERVER oradb OPTIONS (table 'ORATAB',
schema 'ORAUSER’,
max_long '32767",
readonly 'false’,
sample_percent, '100°,

prefetch, '200");

@) Oracle
OPTIONS
true false false
key
UPDATE DELETE true
Oracle SQL table
table OPTIONS (table '(SELECT col FROM tab WHERE val = "'string")")
schema
schema Oracle
20210121
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Oracle LONG LONGRAW XMLTYPE
max_long

1~1073741823 32767
readonly Oracle INSERT UPDATE DELETE
sample_percent Oracle PostgreSQL

ple-p 0.000001~100 100

PostgreSQL Oracle

fetch
prefete 0~1024 200 0 prefetch

Oracle DELETE INSERT UPDATE SELECT

IMPORT FOREIGN SCHEMA <ora_schema_name>
FROM SERVER <server_name>
INTO <schema_name>

OPTIONS (case 'lower?");

@ case

e keep Oracle
e lower

e smart

DROP EXTENSION oracle_fdw;
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RDS
ostgres_fdw

7. dblink postgres fdw

PostgreSQL dblink postgres_fdw
RDS for PostgreSQL dblink postgres_fdw VPC
PostgreSQL VPC VPC ECS
PostgreSQL
PostgreSQL dblink postgres_fdw
° VPC ECS/RDS PostgreSQL
e RDS PostgreSQL VPC ECS
° PostgreSQL oracle_fdw mysql_fdw VPC Oracle MySQL
° host localhost port show port
dblink
1. dblink
create extension dblink;
2. dblink
postgres=> select dblink_connect('< >' 'host=< VPC RDS > port=< VPC
RDS > user=< > password=< >dbname=< >");
postgres=>SELECT * FROM dblink('< >' '<SQL > as < >(< >< >);

postgres=> select dblink_connect('a’, 'host=pgm-bpxxxxx.pg.rds.aliyuncs.com port=3433 user=testuser
2 password=passwd1234 dbname=postgres’);

postgres=> select * from dblink(‘a','select * from products') as T(id int,name text,price numeric); //

12
13 select = from dblink('a','select = from products') as T(id int,name text,price numeric);

#iBEnH #RFE  EB  Nofifications

id name price
4 integer text numeric
1 1 Cheese 9.99
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db1=>CREATE SERVER foreign_serverl
FOREIGN DATA WRAPPER postgres_fdw

OPTIONS (host 'pgm-bpxxxxx.pg.rds.aliyuncs.com’, port ‘3433, dbname 'postgres’);

CREATE SERVER
db1=> CREATE USER MAPPING FOR testuser

SERVER foreign_serverl

OPTIONS (user 'testuser?2’, password '‘passwd1234");
CREATE USER MAPPING

db1=>import foreign schema public from server foreign_serverl into <SCHEMA > [/

dbl=>select * from <SCHEMA >.< >/

RDS
ostgres_fdw
dblink

postgres_fdw
postgres=> create database < > //
postgres=>\c < > //
postgres=> create database dbl;
CREATE DATABASE
postgres=>\cdb1l

postgres_fdw
db1=> create extension postgres_fdw;
db1=> CREATE SERVER <server >

FOREIGN DATA WRAPPER postgres_fdw

OPTIONS (host '< VPC RDS > port '< VPC RDS >', dbna
me '< VPC RDS >,
db1=>CREATE USER MAPPING FOR < >

SERVER <server >

OPTIONS (user ‘< >', password ‘< >");

20210121
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RDS AliPG dblink p
ostgres_fdw
dbl=>import foreign schema public from server foreign_serverl into ft;
IMPORT FOREIGN SCHEMA
dbl=>select * from ft.products;
17 select = from ft.products;
18
19
FiERd  BEFE JHE Nofifications
product_no name price
4 integer text numeric
1 1 Cheese 9.99
postgres_fdw
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hil HyperLoglLog PV UV
e PostgreSQL 13
e PostgreSQL 12 20200421
e PostgreSQL 11 20200402
@
seu -
{EE=25E: PostgreSQL 12.0 CPU: 18
EXI0PS: 2800 BOEE 200
hil HyperLogLog hill
distinct 1280 hil distinct hil
PV UV
hil postgresql-hll
HyperLoglLog: the analysis of a near-optimalcardinality estimation algorithm
hil
hil

CREATE EXTENSION hll;

hil

create table agg (id int primary key,userids hll);

int

select 1::hll_hashval,

hil

o I=

o <>

hil_hashval
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AliPG-

hil

ol

o #

select hll_add_agg(1::hll_hashval) = hll_add_agg(2::hll_hashval);
select hll_add_agg(1::hll_hashval) || hll_add_agg(2::hll_hashval);
select #hll_add_agg(1::hll_hashval);

e hll_hashval
o =
o I=
o <>

select 1::hll_hashval = 2::hll_hashval,

select 1::hll_hashval <> 2::hll_hashval,

° hll_hash_boolean hll_hash_smallint hll_hash_bigint hash

select hll_hash_boolean(true);

select hll_hash_integer(1);
° hil_add_agg int hil
select hll_add_agg(1::hll_hashval);
° hll_union hil
select hll_union(hll_add_agg(1::hll_hashval),hll_add_agg(2::hll_hashval));
° hll_set_defaults
select hll_set_defaults(15,5,-1,1);
. hll_print debug

select hil_print(hll_add_agg(1::hll_hashval));
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create table access_date (acc_date date unique, userids hll);
insert into access_date select current_date, hll_add_agg(hll_hash_integer(user_id)) from generate_series(1
,10000) t(user_id);
insert into access_date select current_date-1, hll_add_agg(hll_hash_integer(user_id)) from generate_series
(5000,20000) t(user_id);
insert into access_date select current_date-2, hll_add_agg(hll_hash_integer(user_id)) from generate_series
(9000,40000) t(user_id);
postgres=# select #userids from access_date where acc_date=current_date;
?column?
9725.85273370708
(1 row)
postgres=# select #userids from access_date where acc_date=current_date-1,
?column?
14968.6596883279
(L row)
postgres=# select #userids from access_date where acc_date=current_date-2;
?column?
29361.5209149911

(L row)
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RDS PostgreSQL pg_cron
pg_cron cron cron PostgreSQL
[ ]
1
cron *

I O~59

| T IS

| | | 1~31

L1 1~12

LT 0-6

L1

L1

L1

* k Kk Kk *k

3:30am GMT

303**6

[ ]
select * from some_table

° GMT
° postgres
° pg_cron 20201130 pg_cron
[ ]

CREATE EXTENSION pg_cron;

@
[ ]
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RDS

DROP EXTENSION pg_cron;

©)

SELECT cron.schedule('< >' <

-~ 3:30am (GMT)

>")

SELECT cron.schedule(*30 3 * * 6*, $$DELETE FROM events WHERE event_time < now() - interval ‘1 week'$$)

-- 10:00am (GMT)
SELECT cron.schedule('0 10 * * ** *VACUUM");

SELECT cron.schedule(*** 4 **' 'select 1;")

SELECT cron.schedule('< >' <
SELECT cron.unschedule(< ID>)

SELECT cron.unschedule(43);

SELECT * FROM cron.job;

>' <

>")

postgres
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pg_cron

SELECT * FROM cron.job_log;

20210121
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10. PL/Proxy

PL/Proxy CLUSTER CONNECT

e PostgreSQL 13

e PostgreSQL 12 20200421
e PostgreSQL 11 20200402

@

#IEEEEE:  PostgreSQL 12.0 CPU: 18

EXI0PS: 2800 SOUEEL: 200
PL/Proxy
e CLUSTER

SQL
e CONNECT
SQL
PL/Proxy PL/Proxy

° VPC PostgreSQL

° VPC PostgreSQL VPC ECS
° 2 N
IP
100.xx.xx.136 postgres postgres
100.xx.xX.72 pl_db0 postgres
11.xx.xx.9 pl_dbl postgres
PL/Proxy
PL/Proxy
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PL/Proxy

create extension plproxy

PL/Proxy
@ CONNECT
1. PL/Proxy P

postgres=# CREATE SERVER cluster_srvl FOREIGN DATA WRAPPER plproxy

postgres-# OPTIONS (

postgres(# connection_lifetime "1800°,
postgres(# disable_binary '1',
postgres(# pO ‘dbname=pl_db0 host=100.xxx.xxx.72 port=5678’,
postgres(# pl‘dbname=pl_dbl host=11.xxx.xxx.9 port=5678"
postgres(# );
CREATE SERVER

2. postgres

postgres=# grant usage on FOREIGN server cluster_srv1 to postgres;

GRANT

postgres=> create user mapping for postgres server cluster_srv1 options (user ‘postgres");

CREATE USER MAPPING

create table users(userid int, name text);

CLUSTER

20210121
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pl_db0=>CREATE OR REPLACE FUNCTION insert_user(i_id int, i_name text)
pl_db0->RETURNS integer AS $$

pl_db0$>  INSERT INTO users (userid, name) VALUES ($1,$2);

pl_db0$>  SELECT 1;

pl_db0$> $$ LANGUAGE SQL;

CREATE FUNCTION

pl_db1=>CREATE OR REPLACE FUNCTION insert_user(i_id int, i_name text)
pl_dbl-> RETURNS integer AS $$

pl_db1$> INSERT INTO users (userid, name) VALUES ($1,$2);

pl_dbl$> SELECT1;

pl_db1$> $$ LANGUAGE SQL;

CREATE FUNCTION

postgres=>CREATE OR REPLACE FUNCTION insert_user(i_id int, i_name text)
postgres-> RETURNS integer AS $$

postgres$> CLUSTER 'cluster_srv1';

postgres$> RUN ON ANY;

postgres$> $$ LANGUAGE plproxy;

CREATE FUNCTION

postgres=>CREATE OR REPLACE FUNCTION get_user_name()
postgres-> RETURNS TABLE(userid int, name text) AS $$
postgres$> CLUSTER ‘cluster_srv1';

postgres$> RUNONALL;

postgres$> SELECT userid,name FROM users;

postgres$> $$ LANGUAGE plproxy;

CREATE FUNCTION

10
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SELECT insert_user(1001, 'Sven");
SELECT insert_user(1002, ‘Marko');
SELECT insert_user(1003, 'Steve');
SELECT insert_user(1004, 'lottu’);
SELECT insert_user(1005, ‘rax");
SELECT insert_user(1006, ‘ak");
SELECT insert_user(1007, ‘jack’);
SELECT insert_user(1008, ‘'molica");
SELECT insert_user(1009, 'pg");
SELECT insert_user(1010, ‘oracle");

RUN ON ANY

pl_db0=> select * from users;
userid | name
........ o
1001 | Sven
1003 | Steve
1004 | lottu
1005 | rax
1006 | ak
1007 | jack
1008 | molica
1009 | pg
(8 rows)
pl_dbl=>select * from users;
userid | name
________ e
1002 | Marko
1010 | oracle

(2 rows)

@ 10

RUN ON ALL

10
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sQL

postgres=>SELECT USERID,NAME FROM GET_USER_NAME();

userid | name

________ o
1001 | Sven
1003 | Steve
1004 | lottu
1005 | rax
1006 | ak
1007 | jack
1008 | molica
1009 | pg
1002 | Marko
1010 | oracle

(10 rows)

users

pl_db0=> CREATE OR REPLACE FUNCTION trunc_user()
pl_db0->RETURNS integer AS $$

pl_db0$> truncate table users;

pl_db0$> SELECT1;

pl_db0$> $$ LANGUAGE SQL;

CREATE FUNCTION

pl_db1=>CREATE OR REPLACE FUNCTION trunc_user()
pl_db1->RETURNS integer AS $$

pl_dbl$> truncate table users;

pl_dbl$> SELECT 1;

pl_db1$> $$ LANGUAGE SQL;

CREATE FUNCTION

postgres=>CREATE OR REPLACE FUNCTION trunc_user()
postgres-> RETURNS SETOF integer AS $$

postgres$> CLUSTER 'cluster_srv1';

postgres$> RUNONALL;

postgres$> $$ LANGUAGE plproxy;

CREATE FUNCTION
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postgres=> SELECT TRUNC_USER();

trunc_user

postgres=>CREATE OR REPLACE FUNCTION insert_user_2(i_id int, i_name text)
postgres->RETURNS SETOF integer AS $$

postgres$> CLUSTER ‘cluster_srv1';

postgres$> RUNONALL;

postgres$> TARGET insert_user;

postgres$> $$ LANGUAGE plproxy;

CREATE FUNCTION

4

SELECT insert_user_2(1004, 'lottu');
SELECT insert_user_2(1005, 'rax");
SELECT insert_user_2(1006, "ak");
SELECT insert_user_2(1007, ‘jack’);

pl_db0=>select * from users;
userid | name
________ o
1004 | lottu
1005 | rax
1006 | ak
1007 | jack
(4 rows)
pl_dbl1=>select * from users;
userid | name
________ o
1004 | lottu
1005 | rax
1006 | ak
1007 | jack

(4 rows)
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6. RUN ON ANY

postgres=> CREATE OR REPLACE FUNCTION get_user_name_2()
postgres->RETURNS TABLE(userid int, name text) AS $$
postgres$> CLUSTER ‘cluster_srv1';
postgres$> RUN ON ANY ;
postgres$> SELECT userid,name FROM users;
postgres$> $$ LANGUAGE plproxy;
CREATE FUNCTION
postgres=> SELECT USERID,NAME FROM GET_USER_NAME_2();
userid | name
________ o
1004 | lottu
1005 | rax
1006 | ak
1007 | jack

(4 rows)

CONNECT
CONNECT

postgres=>CREATE OR REPLACE FUNCTION get_user_name_3()
postgres-> RETURNS TABLE(userid int, name text) AS $$
postgres$> CONNECT ‘dbname=pl_db0 host=100.81.137.72 port=56789";
postgres$> SELECT userid,name FROM users;
postgres$> $$ LANGUAGE plproxy;
CREATE FUNCTION
postgres=> SELECT USERID,NAME FROM GET_USER_NAME_3();
userid | name
________ o

1004 | lottu

1005 | rax

1006 | ak

1007 | jack

(4 rows)
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AliPG- pg_bigm

11. pg b

pg_bigm RDS Postgresq|l
2-gram GIN

RDS PostgreSQL
e PostgreSQL 13
e PostgreSQL 12
e PostgreSQL 11
e PostgreSQL 10

igm

pg_trgm
pg_trgm RDS Postgresql 3-gram pg_bigm
pg_trgm
pg_trgm pg_bigm
3-gram 2-gram
GIN GIST GIN
LIKE ILIKE = = LIKE
1~2
238,609,291 228 MB 107,374,180 102 MB
° GIN 107,374,180 102 MB
° ASCII UTF8
@ select pg_encoding_to_char(encoding) from pg_databa

se where datname = current_database();

postgres=> create extension pg_bigm;

CREATE EXTENSION

> 20210121
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postgres=>CREATE TABLE pg_tools (tool text, description text);

CREATE TABLE

postgres=> INSERT INTO pg_tools VALUES (‘pg_hint_plan’, 'Tool that allows a user to specify an optimizer
HINT to PostgreSQL");

INSERT 0 1

postgres=> INSERT INTO pg_tools VALUES (‘pg_dbms_stats’, 'Tool that allows a user to stabilize planner s
tatistics in PostgreSQL");

INSERT 0 1

postgres=> INSERT INTO pg_tools VALUES (‘pg_bigm*, 'Tool that provides 2-gram full text search capabilit
y in PostgreSQL");

INSERT O 1

postgres=> INSERT INTO pg_tools VALUES (‘pg_trgm’, 'Tool that provides 3-gram full text search capabilit
y in PostgreSQL");

INSERT O 1

postgres=> CREATE INDEX pg_tools_idx ON pg_tools USING gin (description gin_bigm_ops);

CREATE INDEX

postgres=> CREATE INDEX pg_tools_multi_idx ON pg_tools USING gin (tool gin_bigm_ops, description gin
_bigm_ops) WITH (FASTUPDATE = off);

CREATE INDEX

postgres=>SELECT * FROM pg_tools WHERE description LIKE '‘%search%";

tool | description

+
t

pg_bigm | Tool that provides 2-gram full text search capability in PostgreSQL
pg_trgm | Tool that provides 3-gram full text search capability in PostgreSQL

(2 rows)

=%

postgres=>SET pg_bigm.similarity_limit TO 0.2;

SET

postgres=>SELECT tool FROM pg_tools WHERE tool =% ‘bigm";
tool

pg_bigm

pg_trgm

(2 rows)
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postgres=>drop extension pg_bigm;

DROP EXTENSION

e likequery
o LIKE
o 1
o LIKE
o
n %
[ \ %
o

postgres=> SELECT likequery(‘pg_bigm has improved the full text search performance by 200%');

likequery

%pg\_bigm has improved the full text search performance by 200\%%

(1 row)
postgres=> SELECT * FROM pg_tools WHERE description LIKE likequery(‘'search");

tool | description

pg_bigm | Tool that provides 2-gram full text search capability in PostgreSQL
pg_trgm | Tool that provides 3-gram full text search capability in PostgreSQL

(2 rows)

e show_bigm

o 2-gram
o 1
o 2-gram
o
u
m 2-gram
o

postgres=> SELECT show_bigm(‘full text search");

show_bigm

{"f,"s", " t",ar,ch,ea,exfu,"n """l " ll,rc,se,"t ",te,ul,xt}

(L row)
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RDS
e bigm_similarity
[e]
o 2
[e]
o
[ 2-gram
L] [0,1] O 1
@
] 2-gram ABC B 0 ABC A
0.25
®m bigm_similarity ABC abc 0
[e]

postgres=> SELECT bigm_similarity(‘full text search’, ‘text similarity search");
bigm_similarity

0.5714286
(1 row)
postgres=> SELECT bigm_similarity("ABC', 'A");
bigm_similarity

0.25

(1 row)
postgres=> SELECT bigm_similarity("ABC', 'B");
bigm_similarity

(1 row)
postgres=> SELECT bigm_similarity(*ABC', ‘abc");
bigm_similarity

(1 row)

e pg_gin_pending_stats
o GIN pending list
o 1 GIN oD
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RDS
o 2 pending list
@ GIN FASTUPDATE False GIN pending
list 0

postgres=> SELECT * FROM pg_gin_pending_stats(‘pg_tools_idx");

pages | tuples

e pg_bigm.ast_update

SHOW pg_bigm.last_update;

e pg_bigm.enable_recheck

recheck

@ ON
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postgres=> CREATE TABLE tbl (doc text);

CREATE TABLE

postgres=> INSERT INTO tbl VALUES('"He is awaiting trial');

INSERT 0 1

postgres=>INSERT INTO tbl VALUES('It was a trivial mistake');

INSERT 0 1

postgres=> CREATE INDEX tbl_idx ON tbl USING gin (doc gin_bigm_ops);

CREATE INDEX

postgres=> SET enable_seqgscan TO off;

SET

postgres=> EXPLAIN ANALYZE SELECT * FROM tbl WHERE doc LIKE likequery('trial®);
QUERY PLAN

Bitmap Heap Scan on tbl (cost=20.00..24.01 rows=1 width=32) (actual time=0.020..0.021 rows=1 loops=1)
Recheck Cond: (doc ~~ "%trial%’::text)
Rows Removed by Index Recheck: 1
Heap Blocks: exact=1
-> Bitmap Index Scan on tbl_idx (cost=0.00..20.00 rows=1 width=0) (actual time=0.013..0.013 rows=2 loo
ps=1)
Index Cond: (doc ~~ "%trial%"::text)
Planning Time: 0.117 ms
Execution Time: 0.043 ms
(8 rows)
postgres=>
postgres=> SELECT * FROM tbl WHERE doc LIKE likequery(‘trial®);
doc
He is awaiting trial
(1 row)
postgres=> SET pg_bigm.enable_recheck = off;
SET
postgres=>SELECT * FROM tbl WHERE doc LIKE likequery(‘trial*);

doc

He is awaiting trial
It was a trivial mistake

(2 rows)

e pg_bigm.gin_key_limit
2-gram 0 0 2-gram
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@ 2-gram 2-gram

e pg_bigm.similarity_limit
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RDS

12.

wal2json

RDS PostgreSQL wal2json JISON
° RDS PostgreSQL 11 12 13
° wal_level = logical
wal2json INSERT UPDATE WAL
wal2json JSON JSON /
D SQL JSON
SQL JSON
1. DMS  RDS
2.

CREATE TABLE table2_with_pk (a SERIAL, b VARCHAR(30), ¢ TIMESTAMP NOT NULL, PRIMARY KEY(a, ¢));

CREATE TABLE table2_without_pk (a SERIAL, b NUMERIC(5,2), ¢ TEXT);

SELECT 'init' FROM pg_create_logical_replication_slot(‘test_slot', ‘wal2json");

BEGIN;

INSERT INTO table2_with_pk (b, c) VALUES('‘Backup and Restore’, now());

INSERT INTO table2_with_pk (b, c) VALUES("Tuning’, now());

INSERT INTO table2_with_pk (b, c) VALUES('Replication®, now());

DELETE FROM table2_with_pk WHERE a < 3;

INSERT INTO table2_without_pk (b, c) VALUES(2.34, 'Tapir");

UPDATE table2_without_pk SET ¢ = "Anta’ WHERE c = 'Tapir’;

COMMIT;

4. JISON

SELECT data FROM pg_logical_slot_get_changes(‘test_slot’, NULL, NULL, ‘pretty-print’, '1");

HE LSS

“Tind”: J“inss_-rtm,

"schema”: “public®,

"table”: “table? with pk”,
u

”colu.mn.names”i Na.u Nb”; JUGM].I

I [ el T AR P e

+homt +ima
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iPG- al2json
RDS AliPG wal2j

@

SELECT 'stop’ FROM pg_drop_replication_slot(‘test_slot");
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13. Elasticsearch ZomboDB
ZomboDB PostgreSQL PostgreSQL

RDS PostgreSQL PostgreSQL 11

ZomboDB ZomboDB
ZomboDB ZomboDB Elasticsearch

ZomboDB Elasticsearch

CREATE EXTENSION zombodb;

DROP EXTENSION zombodb;

CREATE TABLE products (
id SERIAL8 NOT NULL PRIMARY KEY,
name text NOT NULL,
keywords varchar(64)[],
short_summary text,
long_description zdb.fulltext,
price bigint,
inventory_count integer,
discontinued boolean default false,

availability_date date

2. ZomboDB

CREATE INDEX idxproducts
ON products
USING zombodb ((products.*))
WITH (url="localhost:9200/");
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omboDB
@ WITH Elasticsearch Elasticsearch
3. ZomboDB
SELECT *

FROM products

WHERE products ==> '(keywords:(sports OR box) OR long_description:"wooden away"~5) AND price:[10
00 TO 20000]";

@ ZomboDB ZomboDB
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AliPG-SQL sql_fire

14.5QL sgl_firewall
SQL SQL SQL

RDS PostgreSQL
e PostgreSQL 12
e PostgreSQL 11
e PostgreSQL 10

| FIEI ! ERL | BEKIEER
| I
disable i learning i permissive i enforcing
O 06 0 a0
| 1 |
I I I
[Py ' BHREHE | THa, EFE
| é;ﬂ_‘lifj/k%l | l E%;iﬂ!ﬁ!u? : l WHIE
: - : —— : ERROR
| e b i aEe Tl | leasi =T
! Bh KIS o BAis
1 1 1 =l
CEN I R i |
I | I
1 b o— 1 1
[ BRE 45| | ma sa| TR SAMl 1 pa =)
! ! ; B, FHAmAP| 1 gien
: i L —EWANRING | Rk
| &8 1
| SN i i
Y I ¥ ! v y
=
sQL
° SQL SQL
. sQL sQL sQL
sQL
. sQL sqQL sQL
SQL
1. SQL
SQL
2. sQL
sQL sQL sQL
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AliPG-SQL

sql_f
wall

ire

3. sqQL

create extension sql_firewall;

drop extension sql_firewall;

sql_firewall.firewall
sql_firewall.firewall
o disable SQL
o learning
o permissive

o enforcing

[e]

sql_firewall_reset()

rds_superuser

o

sql_firewall_stat_reset()

rds_superuser

[e]

sql_firewall.sql_firewall_statements

postgres=# select * from sql_firewall.sql_firewall_statements;

userid | queryid | query | calls

+ + +
t t t

10| 3294787656 | select * from k1 whereuid=?;| 4

(1 row)

o sql_firewall.sql_firewall_stat

sql_warning

postgres=# select * from sql_firewall.sql_firewall_stat;

sql_warning | sql_error

A
t

2] 1

(1 row)

sQL

sql_error

20210121
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AliPG-SQL sql_fire RDS
wall

postgres=# select * from sql_firewall.sql_firewall_statements;
WARNING: Prohibited SQL statement

userid | queryid | query | calls

+ + +
t t t

10| 3294787656 | select * from k1 whereuid=1;| 1

(L row)
postgres=# select * from k1 where uid = 1;
uid| uname
_____ e

1| Park Gyu-ri
(L row)
postgres=# select * from k1 where uid = 3;
uid | uname
_____ e

3| Goo Ha-ra
(L row)
postgres=# select * from k1 whereuid=3or1=1;
WARNING: Prohibited SQL statement
uid| uname
_____ R

1| Park Gyu-ri

2| Nicole Jung

3| Goo Ha-ra

4 | Han Seung-yeon

5| Kang Ji-young

(5 rows)

postgres=# select * from k1 where uid = 3;
uid | uname
_____ e
3| Goo Ha-ra
(1 row)
postgres=# select * from k1 whereuid=3or1=1;
ERROR: Prohibited SQL statement

postgres=#
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ailover Slot

15.

Failover Slot logical slot
RDS PostgreSQL PostgreSQL 11
Failover Slot
logical slot
@ logical slot

rds_failover_slot_mode

e sync
e async

o Off

Failover Slot

logical slot
slot Failover Slot
physical slot
Failover Slot

rds_priority_replication_force_wait on

20210121

88


https://www.alibabacloud.com/help/doc-detail/96751.htm#concept-lfl-xmn-wdb

AliPG- pg_concur

RDS
rency_control

16.
pg_concurrency_control

RDS PostgreSQL pg_concurrency_control SQL
RDS PostgreSQL PostgreSQL 10
@
pg_concurrency_control.query_co 0 Select SQL
ncurrency 0~1024 0 Select SQL
SQL
0~1024 0 SQL

hint "/*+bigsql*/"

pg_concurrency_control.bigquery

0
_concurrency .
/*+bigsql*/select * from test;
select * from test;

pg_concurrency_control.transacti 0 0~1024
on_concurrency 0
pg_concurrency_control.autocom 0 DML SQL
mit_concurrency 0~1024 0 DML SQL
pg_concurrency_control.control_t 1 Select SQL DML SQL
imeout 30 ms 3 S
pg_concurrency_control.bigsql_c 1 30 ms
ontrol_timeout 3 S

Select SQL DML SQL
pg_concurrency_control.timeout_ TCC_bre e TCC break
action ak

® TCC_ rollback
® TCC_wait
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RDS AliPG-

pg_concur
rency_control

pg_concurrency_control.bigsql_ti ~ TCC wai ~ ® 1CC_break
meout_action t ® TCC_ rollback
e TCC wait

create extension pg_concurrency_control;

0

pg_concurrency_control.query_concurrency=10 Select SQL

sQL

select * from pg_concurrency_control_status();

autocommit_count | bigquery_count | query_count | transaction_count

+ + +

(o] 0] 0] 0
(1 row)

pg_concurrency_control.query_concurrency 0 10

/*+ bigsql */ select pg_sleep(10);

select * from pg_concurrency_control_status();

autocommit_count | bigquery_count | query_count | transaction_count

+ + +
0] 1] 0] 0

(1 row)

20210121
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AliPG- pg_concur

RDS
rency_control

@
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RUM

17.

RDS PostgreSQL RUM

RDS PostgreSQL
e PostgreSQL 13
e PostgreSQL 12
e PostgreSQL 11
e PostgreSQL 10

RUM

tsvector tsquery

GIN tsvector tsquery
°
GIN
°
GIN
°
GIN
GIN RDS PostgreSQL RUM RUM
RUM GIN
WAL
RUM
tsvector <=> tsquery float4
timestamp <=> timestamp float8
timestamp <=| timestamp float8
timestamp |=> timestamp float8

©)

money oid

RUM

rum_tsvector_ops

timestamptz

int2

int4

RUM

int8 float4 float8
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o tsvector

L4 tsvector <=>

CREATE TABLE test_rum(t text, a tsvector);

CREATE TRIGGER tsvectorupdate

BEFORE UPDATE OR INSERT ON test_rum

FOR EACH ROW EXECUTE PROCEDURE tsvector_update_trigger(‘a’, ‘pg_catalog.english’, 't");
INSERT INTO test_rum(t) VALUES ('The situation is most beautiful');

INSERT INTO test_rum(t) VALUES ('It is a beautiful");

INSERT INTO test_rum(t) VALUES ('It looks like a beautiful place');

. RUM
CREATE EXTENSION rum,;
i

CREATE INDEX rumidx ON test_rum USING rum (a rum_tsvector_ops);

SELECT t, a<=>to_tsquery(‘english’, ‘beautiful | place’) AS rank
FROM test_rum
WHERE a @ @ to_tsquery(‘english’, '‘beautiful | place")

ORDER BY a<=>to_tsquery(‘english’, ‘beautiful | place");

t | rank

+
t

It looks like a beautiful place | 8.22467
The situation is most beautiful | 16.4493
It is a beautiful | 16.4493

(3 rows)
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SELECT t, a<=>to_tsquery(‘english’, 'place | situation") AS rank
FROM test_rum
WHERE a @ @ to_tsquery(‘english’, 'place | situation")

ORDER BY a <=>to_tsquery(‘english’, ‘place | situation');

t | rank

+

The situation is most beautiful | 16.4493
It looks like a beautiful place | 16.4493

(2 rows)

rum_tsvector_hash_ops

o tsvector

° tsvector <=>

rum_TYPE_ops

[ ]

o < <= = >= > = int2 int4 int8 float4 float8 money oid
time timetz date interval macaddr inet cidr text varchar char bytea bit varbit
numeric timestamp timestamptz

o <= |=> int2 int4 int8 float4 float8 money oid timestamp timestamptz

° rum_tsvector_addon_ops rum tsvector_hash_addon_ops

rum_anyarray_addon_ops

rum_tsvector_addon_ops

° tsvector
. tsvector
[ )

CREATE TABLE tsts (id int, t tsvector, d timestamp);
\copy tsts from 'rum/data/tsts.data’
CREATE INDEX tsts_idx ON tsts USING rum (t rum_tsvector_addon_ops, d)

WITH (attach ='d", to ='t");

EXPLAIN (costs off)
SELECT id, d, d <=>"'2016-05-16 14:21:25' FROM tsts WHEREt @ @ 'wr&qgh' ORDER BY d <=>'2016-05-1

614:21:25' LIMIT 5;
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QUERY PLAN

Limit
-> |Index Scan using tsts_idx on tsts

IndexCond: (t@@ "*wr" & "'gh'"::tsquery)
Order By: (d <=>'Mon May 16 14:21:25 2016"::timestamp without time zone)

(4 rows)
ii.
SELECT id, d, d <=>'2016-05-16 14:21:25' FROM tsts WHERE t @ @ 'wr&gh' ORDER BY d <=>'2016-05-16

14:21:25' LIMIT 5;

id | d | ?column?

----- + +

355 | Mon May 16 14:21:22.326724 2016 | 2.673276
354 | Mon May 16 13:21:22.326724 2016 | 3602.673276
371 | Tue May 17 06:21:22.326724 2016 | 57597.326724
406 | Wed May 18 17:21:22.326724 2016 | 183597.326724
415 | Thu May 19 02:21:22.326724 2016 | 215997.326724

(5 rows)

@ RUM

rum_tsvector_hash_addon_ops
o tsvector

° tsvector
rum_tsquery_ops

° tsquery

CREATE TABLE test_array (i int2[]);
INSERT INTO test_array VALUES ('{}"), (‘{0}"), (*{1,2,3,4}"), (*{1,2,3}"), (*{1,2}"), (*{1}");
CREATE INDEX idx_array ON test_array USING rum (i rum_anyarray_ops);
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SET enable_seqgscan TO off;
EXPLAIN (COSTS OFF) SELECT * FROM test_array WHERE i && '{1}' ORDER BY i <=>*{1}' ASC;

QUERY PLAN

Index Scan using idx_array on test_array
Index Cond: (i && '{1}'::smallint[])
Order By: (i <=>"'{1}"::smallint[])

(3rows)
ii.

SELECT * FROM test_array WHERE i && '{1}' ORDER BY i <=>'{1}' ASC;

{1.2}
{1,2,3}
{1,2,3,4}

(4 rows)

rum_anyarray_ops
° anyarray
° anyarrray && @> <@ =

<=>

CREATE TABLE test_array (i int2[]);
INSERT INTO test_array VALUES ('{}"), (‘{0}"), (*{1,2,3,4}"), (*{1,2,3}"), (*{1,2}"), (*{1}");
CREATE INDEX idx_array ON test_array USING rum (i rum_anyarray_ops);

SET enable_seqgscan TO off;
EXPLAIN (COSTS OFF) SELECT * FROM test_array WHERE i && '{1}' ORDER BY i <=> '{1}' ASC;
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RDS
QUERY PLAN
Index Scan using idx_array on test_array
Index Cond: (i && {1}"::smallint[])
Order By: (i <=>"'{1}"::smallint[])
(3rows)
.
SELECT * FROM test_array WHERE i && *{1}' ORDER BY i <=>'{1}' ASC;
i
{1}
{1.2}
{1,2,3}
{1,2,3,4}
(4 rows)
rum_anyarray_addon_ops
. anyarray
. anyarrray
20210121
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18.
fuzzystrmatch

RDS PostgreSQL fuzzystrmatch Soundex Levenshtein Metaphone Double Metaphone
Soundex

Soundex Soundex

Soundex

soundex(text) returns text

difference(text, text) returns int

e soundex Soundex A550

o difference Soundex Soundex
0~4 0 4

SELECT soundex(‘hello world!");

SELECT soundex(‘Anne'), soundex(‘Andrew"), difference(*‘Anne’, '"Andrew’);
SELECT soundex(‘Anne'), soundex(‘Margaret"), difference('‘Anne’, ‘Margaret");
CREATE TABLE s (nm text);

INSERT INTO s VALUES (‘john’);

INSERT INTO s VALUES (‘joan');

INSERT INTO s VALUES (‘wobbly");

INSERT INTO s VALUES (‘jack');

SELECT * FROM s WHERE soundex(nm) = soundex(‘john");

SELECT * FROM s WHERE difference(s.nm, ‘john’) > 2;

Levenshtein
Levenshtein Levenshtein

Levenshtein

levenshtein(text source, text target, int ins_cost, int del_cost, int sub_cost) returns int

levenshtein(text source, text target) returns int

levenshtein_less_equal(text source, text target, int ins_cost, int del_cost, int sub_cost, int max_d) returns in
t

levenshtein_less_equal(text source, text target, int max_d) returns int

> 20210121 98



AliPG- f

RDS
uzzystrmatch
source 255
target 255
ins_cost
del_cost
sub_cost
max_d Levenshtein
@ levenshtein_less_equal Levenshtein
° max_d levenshtein_less_equal
° max_d levenshtein_less_equal max_d
° max_d levenshtein_less_equal levenshtein

SELECT levenshtein('fGUMBO", ‘"GAMBOL");
SELECT levenshtein("GUMBO', '‘GAMBOL', 2,1,1);
SELECT levenshtein_less_equal('extensive’, ‘exhaustive’,2);

SELECT levenshtein_less_equal('extensive', ‘exhaustive’,4);
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uzzystrmatch

test=# SELECT levenshtein( 'GUMBO", "GAMBOL');
levenshtein

2

(1 row)

test=# SELECT levenshtein{'GUMBO', 'GAMBOL', 2,1,1);
levenzhtein

3

(1 row)

test=# SELECT levenshtein_less_equal('extensive', "exhaustive®,2);
levenshtein_less_equal

(1 row)
test=# SELECT levenshtein_less_equal({'extensive', "exhaustive’,4);

levenshtein_less_equal

4
(1 row)

Metaphone

Metaphone Soundex

Metaphone

metaphone(text source, int max_output_length) returns text

source 255

metaphone
max_output_length

SELECT metaphone(‘GUMBO’, 4);

Double Metaphone

Double Metaphone

Double Metaphone
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RDS

dmetaphone(text source) returns text

dmetaphone_alt(text source) returns text

select dmetaphone(‘gumbo’);

select dmetaphone_alt('gumbo");
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19. pg_hint_plan

RDS PostgreSQL pg_hint_plan PostgreSQL
PostgreSQL SQL
pg_hint_plan
SQL
pg_hint_plan /*+ */
Hashloin SegScan pgbench_accounts
1<+

HashJoin(a b)
>SeqScan(a)
*/
EXPLAIN SELECT *
FROM pgbench_branches b
JOIN pgbench_accounts a ON b.bid = a.bid
ORDER BY a.aid;

QUERY PLAN

Sort (cost=31465.84..31715.84 rows=100000 width=197)
Sort Key: a.aid
-> Hash Join (cost=1.02..4016.02 rows=100000 width=197)

Hash Cond: (a.bid = b.bid)
-> Seq Scan on pgbench_accounts a (cost=0.00..2640.00 rows=100000 width=97)
-> Hash (cost=1.01..1.01 rows=1 width=100)

-> Seq Scan on pgbench_branches b (cost=0.00..1.01 rows=1 width=100)

(7 rows)

SQL SQL
hint_plan.hints

> 20210121 102



AliPG- pg_hi RDS
nt_plan

@ pg_hint_plan

norm_query_string

application_name

hints

INSERT INTO hint_plan.hints(norm_query_string, application_name, hints)

VALUES (
"EXPLAIN (COSTS false) SELECT * FROM t1 WHERE t1.id = ?;",

'SegScan(tl)’

);
INSERT 0 1
postgres=# UPDATE hint_plan.hints
postgres-# SET hints ='IndexScan(t1)"
postgres-# WHERE id = 1;
UPDATE 1
postgres=# DELETE FROM hint_plan.hints
postgres-# WHERE id = 1;
DELETE1

pg_hint_plan

SeqScan IndexScan NoSegScan
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/*+
SegScan(tl)
IndexScan(t2 t2_pkey)
*/
SELECT * FROM tablel t1 JOIN table table2 t2 ON (t1.key = t2.key);

[+
NestLoop(tl t2)
MergeJoin(tl t2 t3)
Leading(tl t2 t3)
*/
SELECT * FROM tablel t1
JOIN table table2 t2 ON (t1.key = t2.key)
JOIN table table3 t3 ON (t2.key = t3.key);

/*+ Rows(a b #10) */ SELECT...; // 10
/*+ Rows(a b +10) */ SELECT...; // 10

/*+Rows(a b -10) */ SELECT...; // 10

/*+Rows(a b *10) */ SELECT...; // 10
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explain /*+ Parallel(c1 3 hard) Parallel(c2 5 hard) */
SELECT c2.a FROM ¢1 JOIN c2 ON (cl.a=c2.a);

QUERY PLAN

Hash Join (cost=2.86..11406.38 rows=101 width=4)

Hash Cond: (cl.a=c2.a)
-> Gather (cost=0.00..7652.13 rows=1000101 width=4)

Workers Planned: 3
-> Parallel Seq Scan on cl (cost=0.00..7652.13 rows=322613 width=4)
-> Hash (cost=1.59..1.59 rows=101 width=4)
-> Gather (cost=0.00..1.59 rows=101 width=4)
Workers Planned: 5

-> Parallel Seq Scan on c2 (cost=0.00..1.59 rows=59 width=4)

EXPLAIN /*+ Parallel(tl 5 hard) */ SELECT sum(a) FROM tl;

QUERY PLAN

Finalize Aggregate (cost=693.02..693.03 rows=1 width=8)
-> Gather (cost=693.00..693.01 rows=5 width=8)
Workers Planned: 5
-> Partial Aggregate (cost=693.00..693.01 rows=1 width=8)
-> Parallel Seq Scan on tl (cost=0.00..643.00 rows=20000 width=4)

] GUC

GUC GucC
GucC

/*+ Set(random_page_cost 2.0) */

SELECT * FROM tablel t1 WHERE key = ‘value’;

SeqScan(table)
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TidScan(table) TID

IndexScan(table[ index...])

IndexOnlyScan(table[ index...])

BitmapScan(table[ index...]) Bitmap

NoSeqScan(table)

NoTidScan(table) TID

NolndexScan(table)

NolndexOnlyScan(table)

NoBitmapScan(table) Bitmap

NestLoop(table table[ table...])

Hashloin(table table[ table...])

Mergeloin(table table[ table...])

NoNestLoop(table table[
table...])

NoHashloin(table table[ table...])

NoMergeloin(table table[
table...])

Leading(table table[ table...])

Leading(<join pair>)

Rows(table table[ table...]
correction)

#<n> +<n> -<n> *

<n> <n> strtod

<worker#>
0
Parallel(table <# of workers> soft

[soft|hard]) max_parallel_workers_per_gather
hard

GuC
Set(GUC-param value) GuUC
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pg_hint_plan PostgreSQL
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https://postgrespro.com/docs/enterprise/10/pg-hint-plan.html
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