ey g A

=EIE G PostgreSQL

% PostgreSQL

LR

[

0%

Iz

RN R @ BRI R (sd) ARTERH]

147101



@ HEEHE =HAEQE PostgreSQL

GGGLE!
©2013-2024 &N =T A

ASCRAEERULISME ST, RSB Ie BEYT, EIEATEUEMYR LN, Bl D& (e
AR SR

GEavat)!

EHBAT

MEENERBIRGAR KRR ABIN R R (ba) GRFULAFINHEKBRFATE, AR MVE =75 £k
HIRER, HEREDR AT

(k35 AHA]

ASREEAEAE BB RS 0 7 . IRSSHI SN BB, 807, IRSFIINE AT RE AP AEE, 14
AT SRR TR = b, IRSSRIRPSE, RS PRAESE N A G ISR Z ML S RIZTE, FRIEXT HELE, SN,
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B¢ =P

BRAESLER
BeRITK
RO RE
RAFS AR
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T TN ] ¢ 2024-02-19 15:58:15

LEAR G Postgresql BN S HE X RBUEIE FEHIIRIEL, FEVZRPINITH S ATEAE Segment
b, ROVDAEIEIE T FEAE Segment _EHIHY 731 1 o

IR ER

CREATE TABLE i Tl — 13K, QRN ATLUE XU TNEA !
RIVFNLLR Ktz el

RLHIVE X

ROE X

RS

TTIXFRE X

ffifl CREATE TABLE minflEz, #=4a0T :
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@ Hﬁ i:H_E =R CF PostgreSQL

CREATE TABLE table_name (

[ { column_name data_type [ DEFAULT default_expr ] —— RIHIE X
[column_constraint [ ... ] —— BIMZIHE X

]
| table_constraint —— RGN E X
1)
[ WITH ( storage_parameter=value [, ... ] ) —— RIS UE X
[ DISTRIBUTED BY (column, [ ... ] ) | DISTRIBUTED RANDOMLY ] -- RIZHEENX
[ partition clause] —— KD XENX
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Bl
DUFRBIPHERIBEAOIE T — DK, H trans_id 10, FHET date iIZE T RANGE 77 XIfE,

CREATE TABLE sales (
trans_id int,
date date,
amount decimal (9,2),
region text)
DISTRIBUTED BY (trans_id)
PARTITION BY RANGE (date)
(start (date '2018-01-01') inclusive

RN R @ BRI R (sd) ARTERH] 556 7117
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end (date '2019-01-01'") exclusive every (interval 'l month'),
default partition outlying_dates);

Bl Im i 3%

% (Temporary Table) RTERIGATRMN HANMIFR, sOEFEMEHIIE AT SSERAINRMIBR, AT 1E i i
iR AlEIEI RSB ¢

CREATE TEMPORARY TABLE table_name(..)
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[ON COMMIT {PRESERVE ROWS | DELETE ROWS | DROP}]

AN REVITONE SR ST RS RN BT Al LOESE BB TE AT ON COMMIT KAz,
PRESERVE ROWS : 1R 5545 RN (R EdE, 3C2EIARITT A,

DELETE ROWS : fERFNEEIFSERET R, T RAVATHTTHCRH R,

DROP : f£ 4RI FEE AN, ZMIPRIGH 2,

ZN /I

O — NG 2R, FHFEERMERIER IR 2%,

CREATE TEMPORARY TABLE temp_foo (a int, b text) ON COMMIT DROP;
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RATRHIE X

SERTDIEFIRIZR B2 ATHCR R IR P HEHE, H2E LT —2ER

CHECK £y 5 | HIYH X BETE H ATy R,

UNIQUE #1 PRIMARY KEY ZJsA41 0l &7 m#E%], UNIQUE A1 PRIMARY KEY ZU5 A2 FRB L L RAFIFER,
L FOREIGN KEY ZJHRAE =86 Postgresqgl £ %%

SMUNCIEEOE SR TN

UNIQUE ( column_name [, ... ] )
| PRIMARY KEY ( column_name [, ... ] )
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| CHECK ( expression )

KEZR
K& 25K (Check Constraints) 5E4 HRIELZH & — MA/RFSAZ, FIAD

CREATE TABLE products
( product_no integer,
name text,

price numeric CHECK (price > 0) );
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FJEZeZy5 (Not-Null Constraints)
JEZeZy% (Not-Null Constraints) F8/EFIAREG 2E1E, Hl4N :

CREATE TABLE products
( product_no integer NOT NULL,
name text NOT NULL,

price numeric );

H—#J% (Unique Constraints)
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HE—ZJ5 (Unique Constraints) AR —FIEE —AH 5 H el EHVEBEHRAN TR A A TH R ME—#Y, tlEME—Z2 R
RO, JHHARSIFRECA G MES, Hilal .

CREATE TABLE products
( product_no integer UNIQUE,
name text,
price numeric)

DISTRIBUTED BY (product_no);

TR
{UA71% HEAP X Fi 8205, APPEDN ONLY AR R HAH,
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FHRZE (Primary Keys Constraints)

FHLH (Primary Keys Constraints) f&—1> UNIQUE ZJ5A1— NOT NULL 2RV G, L& F LAY R LM
Mmoo, HHARITFEAEG MY, MR- REA TR, UM (BEEZ—HY) SWBINE IR
Wy, Hian -

CREATE TABLE products
( product_no integer PRIMARY KEY,
name text,
price numeric)
DISTRIBUTED BY (product_no);

RN R @ BRI R (sd) ARTERH] 13 H71T
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TR
{4717 HEAP 45 1 5E2)5K, APPEDN ONLY FAR L5 EHEZH,
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@ HEEHE IR PostgreSQL
RITATHEIL SR

BT TN E] © 2024-02-19 15:58:16

RSN B EEAE G PostgreSQL AMANERE Y 7310 Hlg

JEEFR AT Al

SRR CF PostgreSQL SR —FRHRE T RIBEY A 53, HFEESIeAR (HASH) 70, Rt
(RANDOMLY) 731, &l (REPLICATED) 77ffi,
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CREATE TABLE <table_name> (...) [ DISTRIBUTED BY (<column> [,..] ) | DISTRIBUTED R

HFRIBA] CREATE TABLE KIFUIT =MorAi RISy F4)

DISTRIBUTED BY (column, [ ... 1) fEEEIEESMAIINEREE T A (Segment) [E7F, RIED Y
WG ERFEFE— 1T OEARE T A (Segment) o AHFHVERHGZA RS FIR — D i, EEEME—RY s (AN
Primary Key) IHALREIGGRIEBIR . BT DR RIEA RN, AR RN AR 424 DISTRIBUTED ¥
f], WK PRIMARY KEY BRAVSE —NE8SIHE o, ANRKPEA S, WERMEARENL 2 1h RS,
DISTRIBUTED RANDOMLY ¥&EEIBILIGIAN TG EAER T A (Segment) [Bl, SMafm oK AR, B
AHFEEREBIEATA—EA TR — segment b, BABENL AR 7 BRI Fg 040, HHEBEBCERERA EEN
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B AR AR SR U6 7 53 A0 51 IS SR BEATL 53 70 SR

DISTRIBUTED REPLICATED HH/ERIENE MM, BN A (Segment) FHIZERIIRELIE, XMoo MmHE
W T REARRFE G 0, RN segment #TEIEE FIERVEIRTT, YERKG/NKjoin, HTRBE/ NIRIEEN
replicated th AT BEFE FH-1HRE,

ARBIATT

RBIFRIEERIBEARIE T — MR (Hash) DAV, Bdaies o s Ay E s o BLEI BT 5 Segment KiffE
TR

IR L BRI (bR ARSUERT] 17 H71IT
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CREATE TABLE products (name varchar (40),
prod_id integer,
supplier_id integer)
DISTRIBUTED BY (prod_id);

RBIFRRTERIE A T —REPL (Randomly) 34U, BURBAGIAE KEEI#5 1 Segment ZdlE T i, H&RK
A EERE BTV EBARSIE NG oA SIRE, T LUR A BERL 217 Sl

RN R @ BRI R (sd) ARTERH] #18 H711T



@ Hﬁ i:H_E =R CF PostgreSQL

CREATE TABLE random_stuff (things text,
doodads text,
etc text)
DISTRIBUTED RANDOMLY;

wBREERIEAAE TS (Replicated) 773, &1>Segment®dia 11 #RFiEH — 2RI REIRE,

RN R @ BRI R (sd) ARTERH] #19 H711T
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CREATE TABLE replicated_stuff (things text,
doodads text,
etc text)
DISTRIBUTED REPLICATED;

T st i, ©lfE UPDATE #1 DELETE &iE4], AnalyticDB PostgreSQL B A% 17 sy 1 S 74K
PE R EREIRYIIRE, 4l products FRMEH prod_id fE N7 fEE, LUT EWRESHAERHE prod_id=101#Y
segment LT, MIHRAIEFZ SQL P TIHERE :
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select * from products where prod_id = 101;

RO ATHEIZE PR ]

AR, NEREWIMEREE R EE, GUTENFEXTE
REMEAERHIR, EHIRASSEEIERL, RmHHEAZEEL,

RN R @ BRI R (sd) ARTERH]
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EFREAR D GNHEE 2N L E IR S RAEUE D A4S, WIATRESEBERMR, HLE Segment 43X T5
RIFEEEZ (EWNEE) . RIEARWEE, NEEES FMEBIEZHY A L, BORRIEEE bool 284, INHH H #
PR E N A T

ERAE TE JOIN W s, FTASEIE —FinA#iXEX (Collocated JOIN) 15, HIY4 JOIN #EAI1H
HE—3, nILUTE Segment 73 X715 SN ERSERL JOIN, BNIFFRERF—NRIFITE DT (Redistribute motion) >R5Z
ME —fiREDT XEBt (Redistributed Join) (&) & H F/\ % (Broadcast motion) e SLFI & = AR & X Bk
(Broadcast Join) , JERRIGNEPRXHFHARRIME T4,

REVERE SR H IR ARSI s, M AT RESEBA% 73 S AT 5 Segment HYFET,

GAYEEDHE, BARNFHEANDME, HREEFHE, WERARE—F S m .,
AT DAE X — BN, Bl
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create table tl(cl int, c2 int)

RN R @ BRI R (sd) ARTERH]

distributed by

(el,e2) s
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Figure 1. Join

Gather Motion 3:1 (slice1; segments:3

M

Both the t1 and t2 tables use the same distribution

column.
Joins are completed within the respective segments, Hash join
and there is no data network transfer (motion). A
Seg Scan on t1 Hash
o
QUERY PLAN Seg Scan on t2

Gather Motion 3:1 (slice1; segments: 3) (cost=3.23..6.48 rows=10
width=16)

-> Hash Join (cost=3.23..6.48 rows=4 width=16)

Hash Cond: t2.c1 = t1.c1

-> Seq Scan on t2 (cost=0.00..3.11 rows=4 width=8)

-> Hash (cost=3.10..3.10 rows=4 width=8)

-> Seq Scan on t1 (cost=0.00..3.10 rows=4 width=8)

Optimizer: legacy query optimizer

Figure 2. Redistribution
Gather Motion 3:1 (slice1; segments:3

The t1 and t2 tables have different distribution columns. x

The t2 table is redistributed (redistribution motion)

according to the distribution key of the t1 table and
then joins with 1. Hash join
Redistribution Motion Hash
QUERY PLAN ‘ 2
Eiadttl'lha;gftiun 3:1 (slice2; segments: 3) (cost=3.23..6.70 rows=10 Seg Scan on t2 Seg Scan on t1

-> Hash Join (cost=3.23..6.70 rows=4 width=16)

Hash Cond: t2.c2 = t1.c1

-> Redistribute Motion 3:3 (slice1; segments: 3) (cost=0.00..3.33
rows=4 width=8)

Hash Key: t2.c2

-> Seq Scan on t2 (cost=0.00..3.11 rows=4 width=8)

-> Hash (cost=3.10..3.10 rows=4 width=8)

-> Seq Scan on t1 (cost=0.00..3.10 rows=4 width=8)

Optimizer: legacy query optimizer

IR L BRI (bR ARSUERT]

HHo4 71
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Figure 3. Broadcast
Gather Motion 3:1 (slice1; segments:3

The t1 and t2 tables have different distribution columns.

The 12 table is redistributed (broadcast motion)

according to the distribution key of the t1 table and
then joins with t1. Hash join
Broadcast motion is usually performed for small /\

dimension tables.

| Broadcast Motion Hash

QUERY PLAN

if:rhe;h.a’lloﬂon 3:1 (slice2; segments: 3) (cost=3.25..6.96 rows=10 Seg S on e Seg Scan on t1
-> Hash Join (cost=3.25..6.96 rows=4 width=16)

Hash Cond: t1.c2 = t2.c2

-> Broadcast Motion 3:3 (slice1; segments: 3) (cost=0.00..3.50
rows=10 width=8)

-> Seq Scan on t1 (cost=0.00..3.10 rows=4 width=8)

-> Hash (cost=3.11..3.11 rows=4 width=8)

-> Seq Scan on t2 (cost=0.00..3.11 rows=4 width=8)
Optimizer: legacy query optimizer

R AT R HI PR il

FHEAME— BT & o A i, AN

IR L BRI (bR ARSUERT] 5525 H7117
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create table tl(cl int, c2 int, primary key (cl)) distributed by (c2);
AR

A eI S B A

Lo QNS HEN, XSEEREEL IR 2R, A] DU MR EE R AR
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create table tl(cl int, c2 int) distributed by (cl);
select gp_segment_id, count (1) from tl1 group by 1 order by 2 desc;

gp_segment_id | count

(2 rows)

RIBAET RURZE 57 RN, PTUMESREE, DUBERE E o,

RN R @ BRI R (sd) ARTERH]
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ALTER TABLE <table_name> SET WITH

RN R @ BRI R (sd) ARTERH]

(REORGANIZE=true)
DISTRIBUTED BY (<distribution columns>);

%528 H71751
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RIFEFE TSR

BT TN E] © 2024-02-19 15:58:15

XA A EAE 2 PostgreSQL A&7 fiBkS 2

SRl < SaW s

Greenplum (LUTEFE GP) A2f{7fEME =, Heap &1 AO & (AORO %, AOCO %) .

Heap % : XH{7fEt& U2 M PostgreSQL 47k MikRY, HATE GP BRINERIFEE, HSRH T,

AO £ : AO REMILITZHF; append 1Y (b2 HAE insert) , Kt 2F5/2 Append-Only, 1£4.3.2 54T 171k

{t, HRTE£r] update #l delete 7, 2Frteh Append-Optimized, AO #5717 (AORO) 1517 (i&
(AOCO) .

HEAP 3%

Heap /2 M PostgreSQL 4kzKTMi>K, {HH MVCC SRS —2lE, ARSI QIR R G e iEts =X, AP
2 GP BL & Heap %,

Heap 7 Fi XK, HZFHTHE, T XFPITFAIELDE, =EEENZELH update Al delete HIBHE, Heap I
BEIEMBRESE, MR ZHEE version [EE M IVEGRE, KILAIRENRE KEMN update B delete, 225 Y
YIEZE R AR R, SRR ZAEE vacuum SKIGFHELEETE,

Heap EAFHZHEIGRED, KHATREN HeapRIihid, HREFES M2 EEE,

HRIEA)
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CREATE TABLE heap (
a int,
b varchar (32)
) DISTRIBUTED BY (a);

REELER
FRIZFIE KR, B GHIVEER, S BdREEETULT, #HELIH Heap %o

IMFRIZRAIE 502 OLTP 1Y, BIANEHZH update Hl delete, EIHZRWRGINFENE, HEFMHH Heap

2%0

RN R @ BRI R (sd) ARTERH]
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AO K HIVELR N T e R HESLER, AO RFHTHR(NHEFEA)AZIE, HH W RN BB T &

4o

AQ XKLL BIERIIEB BN LZ I L, #5 Heap RAEBRKIIAF, HIA LSk Heap FEH MVCC #4il
update 1 delete Z J5#AEAYAT W%, 1 AO FKMMEFH —PHEANRY bitmap ZRELH, XPRIINER 2R AO K
LR 2 T LAY

XA K& update Al delete 17 AO 2%, [AIFEFEE vacuum JEATHES, FRdfE AO £+, vacuum FFEX bitmap 1T
HE RIS, K@ Heap B vacuum 218,

AO 5l

AOC S 2445757 AR, RIS/ I 4o
HEREAATT, SZXEEMA T 70 KR
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CREATE TABLE aoco(
a int ENCODING (compresstype=zlib, compresslevel=5),
b int ENCODING (compresstype=none),
c varchar (32) ENCODING (compresstype=RLE_TYPE, blocksize=32768),
d varchar (32),
fdate date
)
WITH (appendonly=true, orientation=column, compresstype=zlib, compresslevel=6, bloc
DISTRIBUTED BY (a)
PARTITION BY RANGE (fdate)
(

RN R @ BRI R (sd) ARTERH] #5532 H711T
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PARTITION pn START ('2018-11-01'::date) END ('2018-11-10'::date) EVERY ('l day'
DEFAULT PARTITION pdefault

)i

AR

JE46 E B THIFREEBME ("appendonly=true") 17173, AL RN ESE ] H,
o7 FREADN R R E A

N HEHEE SRR LA, TP AT LA RIR A R A B RS9 46 R
HlE I =238 G % PostgreSQL 74§ zstd, zlib, rle_type.

NI

BIEE—MEH zlib 45 B EAE25 55 IR
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CREATE TABLE foo (a int, b text)

WITH (appendonly=true, orientation=column, compresstype=zlib, compresslevel=5);

O —MEM zstd K46 HIEAIH NI R,

RN R @ BRI R (sd) ARTERH] 9534 H711T
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CREATE TABLE foo (a int, b text)

WITH (appendonly=true, orientation=column, compresstype=zstd, compresslevel=5);

REESER

AOCO FEH H TGPV DELR, ZRRTES, BURRK, FZEMT OLAP &5, pt2dinidif
RS ELECT * FROM, i@ Hrh ko) 7 BOA T AR &,
T AOCO K—RHI T RSE, WILEHIELEAMN X, DURD REYL IR B2 ERE.
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—HAEOLT, AR FOLEE zlib, JEAAHAIA] LUR T hRv48E5, HEXN THREEEENTE, ICGZERA
RLE_TYPE E45t& =X,

blocksize ~NEIZET K, FalRXN T X%, GP XN TEMN XN FEE RGeS — buffer, blocksize it K,
KFBOHFEN NI R, @R HBIAME32768R1A],

RN R @ BRI R (sd) ARTERH] 5536 7117
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=77 XA A

Bl EEIE] © 2024-02-19 15:58:16

A A EAE 2 PostgreSQL A{a]{# F #2153 [XAE 1,

T 2semXsk

TIRFFRRRF— DRRIEY I L EIRCE T/, IF BN IEN AP 2SR, Wik ERIEN R ZE
FTERE L, AREF BRI L EWsK R E T, =88 G PostgreSQL H1 97 X A JH AT PostgreSQL —
K, BB @ RAAFIL R SR,

TRFRBIAIT

| sales ]

date date Parent Table

amount decimal (9, 2)

trans_id bigint PRIMARY KEY
ragion text

jan08 | ( feb08 | | mar08 |

date > 02-01-2008
date = 02-29-2008

date > 01-01-2008
date = 01-31-2008

date > 03-01-2008 Range Partition by date
date < 03-31-2008

S o

List Subpartition by region

asia asia ]
po——t e
usa usa
region=Usa region=U3A region=usa

7 XK=
RAMWRAKLE, ALGELLF LTS -

RYEBBBRBA | @M T RFLE, HIBIERE/LT HEE S, BITAUEEMERXE, BdER
KANFHEAR — NS WIARHERTLAUE R, — o RiELese, DURO HRTPEREZ SR,

IR L BRI (bR ARSUERT] $37 H711T
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REBEENTRFER  RBUEREBR T, XN EEMNAFEEE T RGH G ENTEREEB AKX, W
AERBARA N LR, BIANIER, %A%, ZBHEHEERN DX T,

RABEERSERESAN | @W A ehiBIE TR — BRI, —REah —ERNEaFRD, Bl —F5%,
XA RER BBV ER, MRA TR, RESRERIDEEE, s8R B IASE] R iF 5550k
(/AN DEERT 1l

HEWEAPRESHE TR | RN DR T o X, ERFTAEIREAH I XER, XL ERETERE
IR fEPERE TR, ROVATH & RE R A 0 X K.

Bl X 3R

Ju 47X (Range Partition)
H2%453 X (List Partition)
HE5 X (A combination of both types)

JEEE 2 RXonf -
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CREATE TABLE test_range_partition
(

uid int,

fdate character varying(32)
)
PARTITION BY RANGE (fdate)
(

PARTITION pl START ('2018-11-01'") INCLUSIVE END ('2018-11-02') EXCLUSIVE,

PARTITION p2 START ('2018-11-02') INCLUSIVE END ('2018-11-03') EXCLUSIVE,
DEFAULT PARTITION pdefault
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DU B2 R sR, (RN B ELRA, 2SBERRIENRE, BEERMASE, ZHER DUEH LI TIE
%

CREATE TABLE test_range_partition_every_1
(
uid int,
fdate date
)
partition by range (fdate)
(

RN R @ BRI R (sd) ARTERH] 5540 H710T
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PARTITION pn START ('2018-11-01'::date) END ('2018-12-01'::date) EVERY ('l day'
DEFAULT PARTITION pdefault

)i

FIR D XRH

CREATE TABLE test_list_partition
(

uid int,

gender char (1)

)
PARTITION BY LIST (gender)

RN R @ BRI R (sd) ARTERH] H41 H71T
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(
PARTITION girls VALUES ('F'),

PARTITION boys VALUES ('M'),
DEFAULT PARTITION pdefault
)

B X R
YRFMUE e, LU T RAVRS A AT T -, SCBAE T SR Ll

RBEFIX
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ALTER TABLE test_range_partition TRUNCATE PARTITION pl;

MR F o X
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ALTER TABLE test_range_partition DROP PARTITION pl;

WiHH :
DROP PARTITION 2 J5ERIY/Z partition name, i~/ partition table name, 3XH#E ZFZH XAIMY, G052
EVERY IEAOIEIN X %R, EEEET pg_partitions FKEHEIXS M 77 X HY partition names
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ALTER TABLE test_range_partition ADD PARTITION p3 START ('2018-11-03') INCLUSIVE EN

Wi :
MR XEFHEHR DEFAULT 771X, SHIAI 4412 ERROR: cannot add RANGE partition "p3" to
relation "test_range_partition" with DEFAULT partition "pdefault" , fRRINER]LIS IR

77X,

w7 X
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WHLN XK, @D, R XS WERTRS), Bl—MERTIX, RIFERIT10RI 7 IXE,
FHr—K, MREMERIOKATI 23R, FH EANE—DHH D X R BB,
AR E AN X, AT X Split,

ALTER TABLE test_range_partition SPLIT DEFAULT PARTITION START ('2018-11-03') INCLU

SR 7 DOSARERN, RIS OREE T BN X, PRISTEMERZ 19 70 Xk Se ok 57 X Y S

G IX
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SOy DR — 5K Y R ALK 7 KR T 2, XD IIREE AR 0 =+ 0 B
BIANBATT 2 T ZARIE XS RAFERI AR HSRIZE X, SRR AT DA s [XERR, 3R T —5KR3., iy
DA Py S AE s A] DUBAE RS S0 b, TRTERANT

ALTER TABLE {table_name} EXCHANGE PARTITION {partition_name|FOR (RANK (number)) |FOR

BETKX
G4y KA K RS R E AT

RN R @ BRI R (sd) ARTERH] H47 H71IT



=EIE G PostgreSQL

pg_partition
pg_partition_columns
pg_partition_encoding
pg_partition_rule
pg_partition_templates
pg_partitions

BEEITRXEAER
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t2=# select * from pg_partitions where partitiontablename =

'test_range_partition_1

-[ RECORD 1 ]-——————————- e et

schemaname |
tablename |
partitionschemaname |
partitiontablename |
partitionname |
parentpartitiontablename |
parentpartitionname |
partitiontype |

partitionlevel |

public

test_range_partition

public
test_range_partition_1_prt_pl
pl

range
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partitionrank

partitionposition

partitionlistvalues

'2018-11-01"::character varying(32)
t

'2018-11-02"::character varying(32)

partitionrangestart
partitionstartinclusive

partitionrangeend

partitioneveryclause
f

PARTITION pl START ('2018-11-01'::character varying(32))

partitionisdefault
partitionboundary

parenttablespace

|

|

|

|

|

|
partitionendinclusive | £

|

|

|

| pg_default

|

partitiontablespace pg_default

BEETEEX
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t2=# select pg_get_partition_def ('test_range_partition':

:regclass, true);

-[ RECORD 1 ]-—-——-—- et

pg_get_partition_def

RN R @ BRI R (sd) ARTERH]

PARTITION BY RANGE (fdate)

(

PARTITION pl START ('2018-11-01"':
PARTITION p2 START ('2018-11-03"':

DEFAULT PARTITION pdefault
)

:character varyin

:character varyin
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77 X FRAE ) e A S

XA

EARTEE ) XA RE P MBI B IR, BIANEIN Rl D3R, JEsta R, &8, A%, KR, FkRNEBIE
D, HEDXERIBEMZEZ, K2R,

KT RERNE, XBRRALENTIRE, —BoRE D XERVBEE100EGEEH/ZRZ T,
TXKEMELZ, REZITEIEN, FINERRCIRERBATHRIEE, FRIMRZ4e TEE g, filan
vacuum, recovering segment, expanding the cluster, checking disk usage %,

HEWEH
N T TR KRS, FEAEEREHREW XS4, REHZHMBREDITEE,
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T A

oo B A] - 2024-02-19 15:58:15

:IEAE EEHH

SEAR G PostgreSQL /245 T PostgreSQL 1Y MPP S E£284, K370 PostgreSQL 4= ARG, AL
H T =8 IE G PostgreSQL H i SRR RBILIRAAEH /1%, HE8E HEmMAZRiR, o] DERFd1 &,

R IES

postgis : WiA2.5.2, ZEEIEIEERM, EARA[Z%E geospatial git,

hil © hftA<2.14, HyperLoglog HiZdif:, E&RIZ%E postgresql-hll git,

roaringbitmap : fx4%0.2.66, Bitmap JE4EH NG, EAKA]Z%E gpdb-roaringbitmap,
orafce : fikAs3.7, oracle BNEGRA M, EARR]Z3 orafce git,

pgcrypto : iRART.1, R, BARRIZ%E postgresql pgeryptos

fuzzystrmatch : BRA1.0, THHHEFRFRBELARBEEEA, B2 postgresql fuzzystrmatch,

{5 A 1

=R Q% PostgreSQL BRIAR AL, B, A Al LURSE B CRYTFRSK B TR sMIPR, 1R

IR L BRI (bR ARSUERT] 5553 7117


https://www.tencentcloud.com/contact-us
https://github.com/greenplum-db/geospatial
https://github.com/citusdata/postgresql-hll
https://github.com/zeromax007/gpdb-roaringbitmap
https://github.com/orafce/orafce
https://www.postgresql.org/docs/9.4/pgcrypto.html
https://www.postgresql.org/docs/9.4/fuzzystrmatch.html

=EIE G PostgreSQL

CREATE EXTENSION {extension name};
DROP EXTENSION {extension name}

bE Y g
FOFERERBIEE, it 2Es N FEMERBRENBIEEN, MFEESETOIEE,
A Y R A I DU AS GRS, AT A B -
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test_db=> \\dx

List of installed extensions

Name | Version | Schema \ Descript
ion
————————— R e Rt e e
hll | 2.14 | public | type for storing hyperloglog data
orafce | 3.7 | public | Functions and operators that emulate a subset of

functions and packages from the Oracle RDBMS

plpgsgl | 1.0 | pg_catalog | PL/pgSQL procedural language
(3 rows)
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E§ i:HE =EIE G PostgreSQL

meEBHE
BT EHT R © 2024-02-19 15:58:16

AR FEEEA QAR M 550 SR 25 A R

?%f

il

RUE REE G % PostgreSQL X BRI 7 4, (HRARLG R T, HATHEEXN EEBEEH TR mE, B4 H
PrEdE. BT HAT= s @)% PostgreSQL B SR Halines s, RILTREALSMT3hoemtl X Tk, EnidEt
J£ PostgreSQL H, Bl 31 COS fENTEHEN T, X COS BUEHIERI 2% fi]1F & Ea G Asl T i COS £
P

2

(AR MO FEA TR 0y, RAEBEERUL TN, TEENER

1 HABIT IR RN, RSN REOR, BUOHELFaniE, 55 RIEHRHAT,
2. WASBIT RN EQE—1 COS Hiff,

3. IASB T R AR TR EE VR AIE 5K COS M., Haida RITHIFR,

N
H
7] 7
FEASHRR BT RBAR &), PIREREE| LT AT
FEE R WS YING
ERROR: permission denied for external GRANT ALL ON PROTOCOL cos TO
protocol cos {backup_user}
ERROR: permission denied for schema GRANT ALL ON SCHEMA {schame_name} to
{schame_name} {backup_user}
ERROR: permission denied for relation GRANT SELECT ON {table_name} to
{table_name} {backup_user}
//j 5%
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https://www.tencentcloud.com/document/product/1138/45032

@ Hﬁ i:H_E =R CF PostgreSQL

BUT shell FIASR 1 #5058 Bl & /F PostgreSQL SREFBHRIIIIRE, M F AARIETR 23T 7, ELE crontab
SEREmE IESS, WANEEE FEMER backup_cdw_v101.sh,

R

IPRAI AR, SRR COS X AR,

SR, RSECRANETHE, BRIERFIZERNN BT,

N TR T RE B DUNER BRI, ) SR USRS, s iR,

#!/bin/bash

set -e
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https://packagedown-online-1256722404.cos.ap-guangzhou.myqcloud.com/tool/backup_cdw_v101.sh

@ Hﬁfﬂﬁ =HAEQE PostgreSQL

# “EIECE postgresoL EHESH, FEEE
PWD="" # #H

HOST="'" # MMH

USER='"' # MNIH

DEFAULT_DB='postgres'

# WS, REEE

SECRET_ID='"' #
SECRET_KEY='"' # #H
COS_URL=""' # #E Ml test-1301111111.cos.ap-guangzhou.mygcloud.com

COMPRESS_TYPE='gzip' # cos EMIXHRERAESAMN, X# gziplnone
echo —e "\\n date "+%Y%m%d %H:%M:%S"' backup task start\\n"

# stepl : REURIEEZY|FR

db_list="PGPASSWORD=${PWD} psgl -t -h ${HOST} -p 5436 -d ${DEFAULT_DB} -U ${USER} -

# step2 : WHREEHIEIEE
for db in S$db_1list

do
# templateO templatel gpperfmon 34\db}§ﬂ:*ﬁ*ﬁu&%?ﬁﬁ, T BEE D
if [ "S$db" = "templateO" -o $db = "templatel" -o $db = "gpperfmon" ];then
continue
fi

echo -e "\\n************************************************"

echo —-e "backup database:{S$db} start"
db_start="date +%s°

# step3 : ZREXHAETHE
+ ERHBEMEN cos TRIEREERI—ERy, LAUKoA FE H & 0 e

cur_date="date +%Y%m%d"

# stepd : PFEEEZHIIYIFER
# XEEE TR, BRER, WEER, ZHR (AR |, B TO0RXRE, HEhTR

table_list='PGPASSWORD=${PWD} psql -t -h ${HOST} -p 5436 -d ${db} -U ${USER} -c

# step5 : flEcosHff
PGPASSWORD=S${PWD} psgl —-h ${HOST} -p 5436 -d ${db} -U ${USER} -c "CREATE EXTEN

# step6 : WHYIR, HREH
for table in S$table_list
do
sleep 1
table_start="date +%s°
echo —-e "backup ${table} start"
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done

done

# SXEBAHITEGTH, & {schema}.{table}
backup_table="${table}_cdw_backup_cos"

# step7 : B cos &K
PGPASSWORD=${PWD} psgl -h ${HOST} -p 5436 -d ${db} -U S${USER} —-c "CREATE W

# steps8 : FAJRRBUERIEMZE

PGPASSWORD=${PWD} psqgl -h ${HOST} -p 5436 -d ${db} -U S${USER} -c "INSERT I

# step9 : MMEREMINFE
# 7 MBRAARAEMIFRCOos EXT I Ay EHE
PGPASSWORD=${PWD} psgl -h S${HOST} -p 5436 -d ${db} -U ${USER} -c "DROP EXT

table end="date +%s°
echo —-e "backup ${table} done, cost $[table_end - table_start]s\\n"

db_end="date +%s°
echo —-e "backup database:{$db} done, cost $[db_end - db_start]s"

echo —e "*‘k‘k‘k*‘k‘k**‘k***‘k‘k**‘k‘k**‘k‘k**‘k***‘k**‘k‘k**‘k‘k**‘k‘k***‘k**\\n"
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GLitHE ENIZE R 4E 47

BT TN E] © 2024-02-19 15:58:16

HRER

ERARIHE BN TR IR X, =BIECE PostgreSQL W &R AR 2RSSR KA cost (X
1) RAIBAA R TIES . ARAI T AN 2 X B — 2R TR BERNSGHER, MERESGEH, SitHE
BB T HERET = A I LRIRCR,

SRR ZZAA B A& AL, UREEHRIE (T INSERT VALUES, UPDATE. DELETE. ALTER
TABLE ADD COLUMN 55) I, ZAERGRMBEFIBARR P T A BB HRNDREEE, ERCRITIERE T I,
I R R AL 22 ], P DU 5 288 U e 2R A R A I

TSGR ARG B AR AR I I T2 DU 3

2R EYSULES

ANALYZE WS — M RARERRINANSRIHMER, FHFHNEERIFMEE po_statistic RGIHZH. &EiHLIE
REAXEGEHE ORI E EWR AT, SHERESRIEdER, RoIFER, —MrERaLt
T e RS E R

ANALYZE ¥iHH

ANALYZE 72 Greenplum {2 tHIERGTIHHE BRUa T, ANALYZE SZRF=FPRIE @ 81, &, &, BARAT:
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CREATE TABLE foo (id int NOT NULL, bar text NOT NULL) DISTRIBUTED BY
ANALYZE foo (bar); // R#E&E var FIWAIHER

ANALYZE foo; // & foo RWSIHER

ANALYZE; // MELAIEMERNAIELR, FEAEMNETT

ANALYZE fit FIFB &l
ANALYZE &% H #7701 SHARE UPDATE EXCLUSIVE @Iﬂ', Hl< 5. DDL {EA]h2e,

ANALYZE 3EEE

RN R @ BRI R (sd) ARTERH]
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ANALYZE 2 —HMRARSLT R, @R AREMEFITaNEE, B2 TRE, WHRHFRE—ER AT RE
?}EO

ANALYZE {1

R FSCFTR, ANALYZE 2nsif B 2R GEIR, FINET & AR et &SN U TR 18T, UT
AR I A JE ST ANALYZE,

HERINERARIS, HIAIHROE S ARG,

AR5,

INSERT. UPDATE., DELETE K&%#Ei5,

VACUUM FULL #7155,

ANALYZE X3

HEERBINE, FEBERRSESH optimizer analyze root_partition , BRAKTFHREMRIEHILE
FAARF, EHAE root 2 F3EFT ANALYZE BIR], R4 HanBTa 145 sy X R IGiHE BERIRER K,
AR5 X FEHREI 1R, FIRLE root 72 3T ANALYZE ATHESRIEHFERT, 4y R F5ma S a4, Fishisy
X#EI ALk, KA ANALYZE BHEES & A2 L5 K,

Bz AK

Greenplum K HER (E ] PostgreSQL MIZIATIF &2 (MVCC) TrifsiIll, Ll 22 4R R 5 PR e 5 4y
FIAT, (ERIZATH— AR WG R E R, BEABRIERURETT, RO UEHEZBREE, 150k
ZE[AIIN X FEGRBREMERE ™ E T, FFHBZAKRAEERE = & AR R R BRZE R, PRI R 208 s R R A T Ak
I%O

PR KR 1

gp_toolkit BASEMHE T —1> gp_bloat_diag Y&, ‘i@ TUBAISLER TSI SRR E RIZ K, Z 6
B, TebE BRI TR R AR T RATItHE R, 2AURB1T TRy SQL -
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gpadmin=# SELECT * FROM gp_toolkit.gp_bloat_diag;
bdirelid | bdinspname | bdirelname | bdirelpages | bdiexppages | bd

—————————— e i e e et

21488 | public | t1 | 97 | 1 | significant amoun

(1 row)

Hr bdirelpage /2 t1 & HATSEPRIIE, bdiexppages 4 t1 REHL TR, YR @ 4N SMSIHEIZR A,
A HBIERF W E RS AR, AT LU FEASE I [a] Y2 A 22 18] K/ NE T S E BRI IK .

BHRRBAKHITEE
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VACUUM <tablename> M RTHAITINAZIZAYZ2IN 22 MG, SRR R e E . YIENEE
iR _LEWSAT VACUUM B, SEHATTAT & RV ZE [ rT ARt EE F, IR ARRIZAK, FRARIEREEHT, MERE
JE S VACUUM AT & 3,

TR

VACUUM #1 ANALYZE —H&FEHL=EHH (SHARE UPDATE EXCLUSIVE) |, iZa43 rIHER] DDL #81E A8,
UROLH PR, VACUUM HEEREERMKSIG KAIMER, JHARENS ST BN Z2lR), SR E A
VACUUM FULL w43, Zan SRl L ENENRAT A K22 R], A58 VACUUM FULL #E xR ER N i A &5

(ACCESS EXCLUSIVE) , HiiH1%#% FHRFTE DDL Al DML #RFF#8E:, I+ HEH AR R ] fE R FH ER KN H A
17, R T e R,

A — b I 1 77 SOk R T REARE AR
1. LSRR T
2. RN 77 16 SR SR B 16
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ALTER TABLE <tablename> SET WITH (REORGANIZE=false)
DISTRIBUTED randomly;

3. U A RS L B AR I B
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ALTER TABLE <table_name> SET WITH (REORGANIZE=true)
DISTRIBUTED BY (<original distribution columns>);

K5k
VACUUM FULL a3 A2 MRHPIRE 22, EMR5 IR E 220, FEMH REINDEX an v EEEA .
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REINDEX TABLE <table name> —— HEE—-ITERLEFERSI
REINDEX INDEX <index_name> --- E@E—NMEERT|
bEy— g

REINDEX #1 VACUUM FULL —#:& M LA (ACCESS EXCLUSIVE) |, I FREE HRE,

TE A TER AL 4ET
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3 — =R G PostgreSQL
A BT = 0
FEME SRR R, FEERHITRIEEKERMRITHE R 4Er, SR e LR BERY (5 A MR R B AL

A RFE

E34RE| vacuuM <tablename> FILAEARBIRMVIEN FARICATEIRIIZER], MELIRRAK, THREHARY
MR, OB DDL, I B2 diH—7E CPU TR IR,

BUUIR :

KR BSCINEFRAE, 5H2ZRBEREZL, BEGERIT—X, SRZEDPHR,

IEF BT K, B IS ERREE n DU A AT — Ko

i FH T R IAS AT BUEs cron SEIRS5TE BE— KK,
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#!/bin/bash

export PGHOST=xXX.XXX.X.X

export PGPORT=5436

export PGUSER=test

export PGPASSWORD=test

db="test"

psgl -d $db -e -c "VACUUM test_table;"

BRERFEHE

INR—IKRR A H EHMIER, ARG — M SEEE T, $4T VACUUM FULL LUK REINDEX K [EIRATFR
ARk ZE0], BEREH TR EVTRPRE S,  HAREE BT RN R A TR AT,

1. 11T VACUUM FULL <tablename>

2. 14T REINDEX TABLE <tablename> (AR5 IMZERAILIAH)

3.#1fT ANALYZE <tablename>

BUHR | I EWT X, ARG RIEHLPERIE, FEERIM—X,

{5 T RBAAR ] DU IR BB BV B, A R R 1 B IR L 55 AN T
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#!/bin/bash

export PGHOST=xXX.XXX.X.X
export PGPORT=5436

export PGUSER=test

export PGPASSWORD=test

db="test"

psgl -d $db -e
psgl -d $db -e
psgl -d $db -e

WA A - IR A

—-c "VACUUM FULL test_table;"
—-c "REINDEX TABLE test_table;"
—-c "ANALYZE test_table;"

Aesd) HIRTELRH]
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