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R9%I7EER, FEAEEFenable_hstoreERIFIFF. 1Z2%018.2.0.10082 A L&
BHNRANSZHT

ZHAE: off

A EE

BEIZSH HonBIEELIREBGUCE Eenable_metadata_tracking=on, &
NeTEEFFEHRLES KITBERM o

SUB_PARTITION_COUNT

BEZRS XN ., ZSHATEEESAMB RO XN, FERT
WITIRE, BREATIFEN . FENAFRBEIREIZEIME, TJetasly
SENNEIIRIERE .

EVESGE: 1~1024

ZINE: 32

DELTAROW_THRESHOLD

1EEHStore 2 S A/ NF 247 (SUB_PARTITION_COUNT *
DELTAROW_THRESHOLD)9#uE#H Ndeltak .

EYESSE: 0~60000
ZRIAE: 60000
COLVERSION

IBEFHEEUAIRA . HStore R X37452.0hRA, enable_hstore_optFsz#F
2.0%03.0kR 7N,

BT

1.0: FIFERBBIIA— B HITEE, XEBLArelfilenode.C1.0,
relfilenode.C2.0. relfilenode.C3.05%85%2

2.0: FEERNBIEHEFHEE—IUEFR, XEF&LLrelfilenode.C1.0858 .
ZKINE: 2.0
enable_binlog

FAFiz4ihstore R 2R FFEbinlogIhal, iZS#1(X8.3.0.100% A FEB$ kR AT

s o

BUESEE: on/off
ZHAE: off
enable_binlog_timestamp

BT E#lhstore R 2B BRI EEAIbinlogIhEE . 1Z2%5enable_binlog
TiERRTFTF, E{X9.1.0.200% A FEERAT IS,

BYESEE: on/off

N5k 03 (2024-12-10)
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SCHIEE

3 CIHBIEE

ANl

EOANME: off

DISTRIBUTE BY

EERNMIEDRZESHHRESE.

BEEHE:

HASH (column_name ) : XHEEAIFIFHITHash, @ZRE, EEHIESHE
}8EDN,

TO { GROUP groupname | NODE ( nodename [, ...]1) }

TO GROUPIEEBIFEEFR7ERINode Group, BEIASIFhdfsEER. TO
NODEFXEMHWET BT EEAR, —ARPAIIZER,

PARTITION BY

FEEHStore XA X o

secondary_part_column

BEINFE" RO XIIGIE, XeelEe—dWENZRp XIERERTF
HStored#FaR . 155X 8.3.0% A LERHRATIF, HAPv3ERARZIFHZS
#, £Ehashbucketdlfy

[MAERLY:

o HBISEN "R XAIFIFBERMIPREE 2L o
o HEtERRIEE_RD XY, BREARTIHEL
o TEMEESHINENZRDIXI,

o BEZRHRXIE, ZFRIESAEDN LRI — Ko XIHTZIE FAIHASHD X1F
fi, MNMBRUEFHZIISEEDIERE.

secondary_part_num

EEIFR_RDXINHE, (NEATHStoredlI7k.. 1Z58UN8.3.0K&LALE
ERHRAST, VIRAIFIZBH, SiEhashbucketBIf,

EESEE: 1~32
INE: 8
(MERIZY::|
o HBsecondary_part_columniFigxeRT, ZSEA T LUERE
o HEERRINEE_RILXNHE, BREFIHEN,
o FENAFHEEREZENME, BUESMSANEIGNIMLEE.

Bl & EAYHStoreZk:

CREATE TABLE warehouse_t1

(

W_COUNTY
W_STATE CHAR(2)

W_WAREHOUSE_SK INTEGER NOT NULL,
W_WAREHOUSE_ID CHAR(16) NOT NULL,
W_WAREHOUSE_NAME
W_WAREHOUSE_SQ_FT INTEGER
W_STREET_NUMBER CHAR(10)
W_STREET_NAME
W_STREET_TYPE CHAR(15)

W_SUITE_NUMBER CHAR(10)

VARCHAR (20)
VARCHAR (60)
VARCHAR(60)

VARCHAR(30)

CHAR(10)

N5k 03 (2024-12-10)
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HIECERSS
SCHEE 3 ¥ BIEZE

W_COUNTRY VARCHAR(20)
W_GMT_OFFSET DECIMAL(5,2)
JWITH(ORIENTATION=COLUMN, ENABLE_HSTORE=ON);

CREATE TABLE warehouse_t2 (LIKE warehouse_t1 INCLUDING ALL);

3.2 INSERT

TIREA
fEHStore RRIBN— TSI TEIR.
(00 88

o UNTHE(EFSEATMEREN, BEDWSIEHIGEIRERRT, BEFE—1: 4=, THE
SENEE—FIS.

o CEDWSERHART: SRBASIIMENE, 1! IZBMEALRHNE, LITRSHEIRN
‘ERYE” . “TRENE” BEULA LIRS .

EEEIN
o HEBEANFIESEKTETRHKESHDELTAROW_THRESHOLDHRY, HiESEHRE
FEANEFRERCU ( Compress Unit)
o  LIB{AHIKUES/NTERSHDELTAROW_THRESHOLDRY, £1Ei#BDeltazk E
BA—FEEAIRNCR, BIMSEIERIICFHERIXFICTEIvaluesFE .
o IBHAEIDeltaRIHURIREFRFERAEBFH—HEcAIcuid,
o IHEAZRdeltaRRIEUE K lautovacuum EmergeZ|EERCU,
IEEBN
INSERT [/*+ plan_hint */] [ IGNORE | OVERWRITE ] INTO table_name [ AS alias ] [ ( column_name [, ...] ) ]
{ DEFAULT VALUES
| VALUES {( { expression | DEFAULT } [, ...]1 ) }[, ...] | query }
SHUHEA
e table name
ERANBIENBIRRS
HETE: EFENERS.
e AS
BT Btrsktable_namelSE5IBA . aliasBIARIBIEF .
e column_name
BirRPRIFERE.
e query
—1EifEA (SELECTIER ) , BEWERIENBAIIEIE.
ANl

Bl FEreason _t1:
-- gli#Xreason_t1,
CREATE TABLE reason_t1
(
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IR CERSS
SCHEE 3 EIHBIEE

TABLE_SK INTEGER

TABLE_ID VARCHAR(20)

TABLE_NA VARCHAR(20)
JWITH(ORIENTATION=COLUMN, ENABLE_HSTORE=ON);

ERPIBEA—FICR:

INSERT INTO reason_t1(TABLE_SK, TABLE_ID, TABLE_NA) VALUES (1, 'S01', 'StudentA');

MRPIBBAZSEKICR:

INSERT INTO reason_t1 VALUES (1, 'SO1', 'StudentA'),(2, 'TO1', 'TeacherA'),(3, 'T02', 'TeacherB');
SELECT * FROM reason_t1 ORDER BY 1;

TABLE_SK | TABLE_ID | TABLE_NAME

1] S01 | StudentA

2| TO1| TeacherA

3| T02| TeacherB
(3 rows)

3.3 DELETE

IheesmiA
HERHStoreZRRIEIE .
(MARY:]
o TEEFRSOL, BEDWSEHIACIRER, HIEEH—k1: ISEME, THS
SENEE— RIS,
o BIEDWSEESAIR: SEENIENIRENS, 1: ASEIEISINE, TR
CTREG” . HENe” BT SRS .
FEEEIR

o IRFEMIREZ LRIPMEEUE, BNERTRUNCATEER, AILIBMIRS MR
A =S [ERZBK o

e HStorek FHYEE S Deletei{E, £fEDeltadiEN—Stype2DRYICR, EITESR
MAEEREATEEHA.

e HStorexk LAYt EDeleteiRfE, WFEICULRIESLdelete, SIEAN—FKtypel
DHYIER.

o WTFHAdeletetn=, (ERIIFHEENETERFHERCURSEERUFAMLE
BERZE, XTFHStoreRETAREEESS, FHikdeletettBERIAZIIIFRIEE
AL,

o EERLHEDIEF, BEZEEILISEUPDATEEE.,
EEEIU
DELETE FROM [ ONLY ] table_name [ *] [ [ AS ] alias ]

[ USING using_list ]
[ WHERE condition ]

SRR

e ONLY
ﬂl}%}EEONLYEUREiZE?&HﬂUBZ%; MRIQEFE, WizXRIEHPEFRSEHR
B o
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IR CERSS

SHNESge) 3 ERHGIEE
e table_name
Eirkigs (TIEERIER) .
IVEEE: BEENERS.
e alias
Bir&EIEIE
BEEE: THE, FARREeSIE.
e using_list
using ¥,
e condition
—MiR[ElbooleanfBHIFRIAT, FIFHIBBILEA TR 24 MIBR o
~

BliEZEreason _t2:
CREATE TABLE reason_t2

TABLE_SK INTEGER
TABLE_ID VARCHAR(20)
TABLE_NA VARCHAR(20)
JWITH(ORIENTATION=COLUMN, ENABLE_HSTORE=0ON);
INSERT INTO reason_t2 VALUES (1, 'S01', 'StudentA'),(2, 'TO1', 'TeacherA'),(3, 'T02', 'TeacherB');

{EFBWHERE S&{4HIBA :
DELETE FROM reason_t2 WHERE TABLE_SK = 2;
DELETE FROM reason_t2 AS rt2 WHERE rt2.TABLE_SK = 2;

{EFAINIE A MRS :

DELETE FROM reason_t2 WHERE TABLE_SK in (1,3);

3.4 UPDATE

ThaesEE

EEE

IEAET

B #THStoresk HSERIEIE
(MERIY:
o UNTE(EFASEATHEREN, BEDWSIEHIGEIRERRT, RFEFE—&1: 42, THE

SSNEE—FIE.

o CEDWSERFIAIRT: SEENEMTENE, 1! IZBMEAILRHE, LITRSHEIRN
“IRME” . “tRENE” RIBE LTSRS .

o ShIF—#E, XBikRAHStore FAYUPDATEIR/EIAZRSCDELETEERINSERT, 28
GUCESHmTZHIFT FHStoreAY42 =L UPDATE, HEIMRAERIARKA

o XTFIRUPDATERR, (OB T RIRIEREICURI SR SmISHT
LGTAMEREE, XFHStoreRMFABEINESS, FARUPDATEMALATIAE)
BRI L .

UPDATE [/*+ plan_hint */] [ ONLY ] table_name [ *] [ [ AS ] alias ]
SET {column_name = { expression | DEFAULT }
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HIECERSS
SCHEE

3 SCRHBIEE

SEREA

ANl

|( column_name [, ..] ) = {( { expression | DEFAULT } [, ...] ) |sub_query }}[, ...]
[ FROM from_list] [ WHERE condition ];

e plan_hintFa)

LA+ IR EREFE, BTFWEEEaREMAITRIFThintAM, ¥4
EiE2 I ERPlan Hint# 178

e table_name
EEHNERSR, JLUERERER.
BEBE: SFENERER.
e alias
BtrRAI51E o
BEEE: FHH, FamRfFonaiie.
e expression
T8 FERAMESRIAT .
e DEFAULT
AN AR B (EETIZFER -
MERRBREE, WANULL,
e from_list

—PRIFEXTIER, RIFAEWHERERHEEREMMRIFR . SE—SELECT
IEARIFROMFAIERARIIZRE

k|

ERRZIL B from_listE, FRIFEFER—IBEE (RFEeabifrom_list
AIBIBLEE) o

e condition
—MER[ElbooleanZERIERIIFIA . RBEXNFIAIREtruefYITASHWEH -

tlEEXreason_update:
CREATE TABLE reason_update

TABLE_SK INTEGER
TABLE_ID VARCHAR(20)
TABLE_NA VARCHAR(20)

JWITH(ORIENTATION=COLUMN, ENABLE_HSTORE=ON);

[mZreason_update BN LR

INSERT INTO reason_update VALUES (1, 'S01', 'StudentA'),(2, 'TO1', 'TeacherA'),(3, 'T02', 'TeacherB');

X3ZFRreason_updatedl{TUPDATEIR{E:
UPDATE reason_update SET TABLE_NA = 'TeacherD' where TABLE_SK = 3;
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IR CERSS
SCHIEE 3 EIHBIEE

3.5 UPSERT

IheeiA
HStoreFe A UPSERTIE X, @FERFIHRII—ITeZ1T8IE, JBWF &M —L%R 3
AR o E 2R PSeROEEE .,
(MARY:]
o TEEFERSOL, BEDWSEHIACIRER, HIETE—k1: ASEE, THS
Z BN E— S,

o CEDWSERFIAIRT: SEENEMITENE, 1! IZBMEAILRHE, LITRSHEIRN
‘IRME” . “tRENE” RIBEL LIRS .

AEEI
o HfrELEWREEEREEE—ZFS|IZA A LITUPSERTRYNREFNED .
o 53F—#, HUPSERTHAEFTIRIERT, HBUkRAHStore ERYEFHRIEIRZRSE
DELETEESINSERT,
o XIFHAEUPSERTIZS, E45FEENHTREINIEEBRICURSF=SEMsSHT
DHEMHEERZE, X TFHStore R TFAZERESEF, FHAUPSERTHEERTIAZIZ
FEEIUAL,
B
% 3-2 UPSERT iE/£/&=
EEE PSEERT TSR 2RE
S5—fh: 7< | INSERT INTO ON DUPLICATE KEY UPDATE | INSERT IGNORE
femza| INSERT INTO ON CONFLICT DO
BAESR NOTHING
S5—fh: M | INSERT INTO ON CONFLICT(..) DO UPDATE | INSERT INTO ON CONFLICT(..) DO
o . | SET NOTHING
IEEIIED | |NsERT INTO ON CONFLICT ON INSERT INTO ON CONFLICT ON
E2IE EA] | CONSTRAINT con_name DO UPDATE SET CONSTRAINT con_name DO NOTHING
DAMERTIHE—
4R
S#1508

F—MTIEERS| . SEMEEREE—RS| LeEPR, PRSP BNER
%ﬁo

B_FMEERS|. SMON CONFLICTFAIFIEEIIE . BEFIBNRARHELIRE
LT E R E RS,

o [IE—ERSIHEHT
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HIECERSS

SHINESSeN 3 SLREMBIEE
JTWFE_MEER, BIIEEY FE LIRS ER—R5], 780
LREBE—58, EZHSNMIIRERFRADR, tbilcolumnl, column2,
column3,
e UPDATEFH)
UPDATEF& ] LAEIZVALUES (colname) 8¢& EXCLUDED.colname35 | FBIEAAIEL
&, EXCLUDEDZR:EHSR[EAZHPRAVEIEIT o
e WHEREFH
- %?ﬁ%ﬁ?&)qﬂ%@w, HMEEHEEESE. NRHE, NEHHEE.
Izzlzmulm\ml:lo
- REETME IR REIME LT LUEEWHEREFA . BD INSERT INTO
ON CONFLICT(...) DO UPDATE SET WHERE
]l

Bl ZRreason_upsertFmFzRFIBENEIE:
CREATE TABLE reason_upsert
(

a int primary key,

b int,

c int
JWITH(ORIENTATION=COLUMN, ENABLE_HSTORE=ON);
INSERT INTO reason_upsert VALUES (1, 2, 3);

ZRRIPSSHIEIE

INSERT INTO reason_upsert VALUES (1, 4, 5),(2, 6, 7) ON CONFLICT(a) DO NOTHING;
SEFTPSSRIERE

INSERT INTO reason_upsert VALUES (1, 4, 5),(3, 8, 9) ON CONFLICT(a) DO UPDATE SET b = EXCLUDED.b,
c = EXCLUDED.G

3.6 MERGE INTO

TaEHER

pEI=E AN

AT

BIEMERGE INTOIET, B BERRFIERPEIEFII KBS HTINES, &R
PUECHI XS BFrEiH1TUPDATE, ToiAPECAIRT BARZRMITINSERT , B LIRS (&
ARk A& FHHITUPDATEFIINSERT, B2 R H1T .

AR
o UNTE(EFASEATMEREN, BEDWSIEHIGERERRT, BFEFE—&1: 42, THE

SN EE—FIE.

o CEDWSERHART: SRENMRIITENE, 1! IZBMEHIHHNE, LITRSHEIRN
“SERME” . “tRENE” BIBELA LIRS .

SHFFHAMERGE INTOIZS, fit&UPDATERT, {E45IFERHmTFRHRIEIBRICU
AT AN R HEERE, W FHStore R FAEEHESZE, HAMERGE
INTOMRERIAEIFIERNBRELL L,

MERGE INTO table_name [ [ AS ] alias ]
USING { { table_name | view_name } | subquery } [ [ AS ] alias ]
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HIECERSS

SCHYEE 3 IHBIEE
ON ( condition )
[
WHEN MATCHED THEN
UPDATE SET { column_name = { expression | DEFAULT } |
( column_name [, ..] ) = ({ expression | DEFAULT } [, ..]1) } [ ...]
[ WHERE condition ]
1
[
WHEN NOT MATCHED THEN
INSERT { DEFAULT VALUES |
[ (column_name [, ...] ) ] VALUES ( { expression | DEFAULT } [, ..] ) [, ...] [ WHERE condition ] }
1f
S5
e INTOFO
BEEEEHYEANBIRER.
- table_name
BirkiES -
- alias
Bir&rIEIE .
EEGE: FHFEH, FatmRFanailtt.
e USINGFFG]
BERE, BRAULIAER. HEHTFEE.
e ON¥4g
KEAZEMH, BT ieeBnRMNERIOXERENS . FOFEMRBEHPIFE.
ONKEX T AR ctid, xc_node_id, tableoidiX=/N& %51,
e WHEN MATCHEDZH
LIRRABRRPEIBE XTI KEAR AT LA _ERT, EEWHEN MATCHEDF4)
HITUPDATEIR{E,
MARTY::
AZHEFEHD M. RRERURERSFT,
e WHEN NOT MATCHED¥FH
HIERMBIRRPEIBE I KB R A TTIAICECRT, 1EEWHEN NOT MATCHEDF
AHITINSERTHRIE
MARY:
o AZIFINSERTFHHFEEZ/VALUES,
e WHEN MATCHEDFIWHEN NOT MATCHEDFAIIRFAILARIE, BILAREESP—4,
{BERBERATEE
o AYiFRATIEEH TWHEN MATCHEDEZWHEN NOT MATCHED¥4,
Al

Bl {TMERGE INTORYB#R:
CREATE TABLE target(a int, b int)WITH(ORIENTATION = COLUMN, ENABLE_HSTORE = ON);
INSERT INTO target VALUES(1, 1),(2, 2);

SIEHURIERE:
CREATE TABLE source(a int, b int) WITH(ORIENTATION = COLUMN, ENABLE_HSTORE = ON);
INSERT INTO source VALUES(1, 1),(2, 2),(3, 3),(4, 4),(5, 5);
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HIRCERSS
SCHEE

3 SCIHBIEZE

H4TMERGE INTOR{E:
MERGE INTO target t
USING source s
ON (ta=s.a)
WHEN MATCHED THEN
UPDATE SET tb=tb + 1
WHEN NOT MATCHED THEN
INSERT VALUES (s.a, s.b) WHERE s.b % 2 = 0;

3.7 SELECT

ThaesEE

pE=E AN

AT

SRR

MHStoreZRiZEENEHE -
(RERL
o WIE(FERASCHIEIGEES], BEDWSIEHI S CIZERNT, KIFFEE—F1: 488, THRE
Z2NEFEE—FIE.

o OIEEDWSERFER1: SARBAMEIINEHE, 1: ARBIEAIHNE, LITASHEAN
‘IRME” . “tRENE” BIBELA LIRS .

o FIfFERSHStoreREPE A ZIFSELECT FOR UPDATEIE L,

e XJHStoresRMITSELECTEINRY, SIF#TIFERCULAIEIE. deltazk ERINER
FRHIE. AFEPETHEEHRER, FR=MEREHEIRE,

o MHEIERRS|EE—RSIERHENTDSF:

JWFEFINEER, W—K3|LEIIFEITEDeltaR EHEIEMNEEE
( blocknum, offset ) S53IEFEFEIEIEBMNEEE (cuid, offset) , EiE
MERGER|FEXFENESIBANINIES|TTH, R3ISFEWK.

Y3 FHStorex, AFSLM T 2B CUIDHIFZE—EE, FB|TTHEPIAR R FE
(cuid, offset) , HIEMERGEEAESFEHIINZES|TTA.

[ WITH [ RECURSIVE ] with_query [, ...] ]

SELECT [/*+ plan_hint */] [ ALL | DISTINCT [ ON ( expression [, ...] ) 11

{*| {expression [ [ AS ] output_name 1} [, ..]1 }

[ FROM from_item [, ..] ]

[ WHERE condition ]

[ GROUP BY grouping_element [, ...] ]

[ HAVING condition [, ...] ]

[ { UNION | INTERSECT | EXCEPT | MINUS } [ ALL | DISTINCT ] select ]

[ ORDER BY {expression [ [ ASC | DESC | USING operator ] | nlssort_expression_clause ] [ NULLS { FIRST |
LAST}IT}L .11

[{ [LIMIT { count | ALL } ] [ OFFSET start [ ROW | ROWS ] 1 } | { LIMIT start, { count | ALL } } ]

e DISTINCT [ ON ( expression [, ...] ) ]
MSELECTRIGEREFRPRFIEEENTT, FEREFIISITEHEE—RY.

OjN (expression [, ..] ) RIRBILELEHIFAR DB HBERERMNTESH
E\ %—_?ﬁo
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HIECERSS

SHINESeN 3 SLREMBIEE

e SELECTHIZ:
BEEIERDIE, JUEHDIgEREE (FRBEMFER) -
BIZERFAAS output_namer] LAAMIHEFEREN 5B, XM BIBEBERTFHL
FERIER.

e FROM*FH
HSELECTEB— N EZNRE.
FROMFTiE RATEU TR

e WHEREFH
WHEREFTMp—MTIEEFRIAIL, HARSE/)\SELECTEIDHYERE . condition@
REEARRENEERAR, (HIRNHBZFENTHEASFER,
WHEREFAHALABITIEE" (+) "REF I G RIS RINEE X R LR N IMNERE ., B
AP ERXMEL, RAXHAESQLATREESEL, EMFE TR
A seEImEERR MR ., BT, FE"(+)"BRSRH:

e GROUP BYFfH)
BEESERIEE Y5 2500E5H, BEEENI—A,

e HAVINGFf)
5GROUP BYFAEL A FARIERIEHAIE , HAVINGFABAEN—LEEES—E
HELLR, REHEHAVINGFAFRNZERIATIEA SHIRIVEER .,

e ORDER BYFH
SISELECTIETIRRERNHIBEHITHFIIEFHEF . XJFORDER BYFRIAXHE
BZER:

Al

BlEFEreason_selectH@FERABNAIIE:

CREATE TABLE reason_select
(

r_reason_sk integer,
r_reason_id integer,
r_reason_desc character(100)
JWITH(ORIENTATION = COLUMN, ENABLE_HSTORE=0ON);
INSERT INTO reason_select values(3, 1,'reason 1'),(10, 2,'reason 2'),(4, 3,'reason 3'),(10, 4,'reason 4');

H4TGROUP BYZ4HIR(E:
SELECT COUNT(*), r_reason_sk FROM reason_select GROUP BY r_reason_sk;

HATHAVINGIE IR IE:
SELECT COUNT(*) c,r_reason_sk FROM reason_select GROUP BY r_reason_sk HAVING c > 1;

H14TORDER BY#{E:
SELECT * FROM reason_select ORDER BY r_reason_sk;

3.8 ALTER TABLE

Thaetik

BER, BIEEUERNEN .. Edidk. EnIXxPIEEY. HFIN/EHS1I. B
FIZEM IHStoreR%
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HIECERSS

SCRTE G 3 TR GIEE
OO 388
o UNFE(EACATENGASS], BEDWSIEHISCIRERNT, SiIREE—F1: 4Z8IME, THRE
Z2NEFEE—FIE.
o QIEEDWSEEEHEIR1: SEEIMEINEHT, 1! 4A=BIN ARG, LUTHEEIAN
“SEREET . “DENE” EEELLEIBEXS .
AFESEIR

(ETE Sk

1&nnzy

o EITALTER{Eenable_hstore(ER]LAESITFERZ L HStoreZ, & IGHStorel&X
BFIEE . (BEZE T=enable_deltalgonlY, FTixiREenable_hstoregon,

o WTEBOALTEREME ({E2FILE, HRAFH, FRIINOT NULLAR, iRMNERL
$), HStoreBEISHIEMERGER ERAE B TEEMALTEREIE, X0
BEAHSRATIMOILBETTES, MEASRANAN S delta ORI RIRE .

o HTEEENNIIEY, BINABSHTZERRJALTER ( ELINEXFIZERE ) HEFE
B, T—%ALTERERFEADD COLUMNERT, ATFAEEMFULL MERGE, 1%
BESBRKEFH

o  RIHEMIFESEIORIENTATION,

ERIEE:
ALTER TABLE [ IF EXISTS ] <table_name> SET ( {ENABLE_HSTORE = ON} [, ..1):
1BHFRIBU L HStoreZk :

CREATE TABLE alter_test(a int, b int) WITH(ORIENTATION = COLUMN);
ALTER TABLE alter_test SET (ENABLE_HSTORE = ON);

A
HFEEFEAHStoresklY, —EERSENTSHAFINME, BNESEHHStorettsE
FES, HFRERINEER

autovacuum_max_workers_hstore=3, autovacuum_max_workers=6,
autovacuum=true,

EREE:

ALTER TABLE [ IF EXISTS ] <table_name> ADD COLUMN <new_column> <data_type> [ DEFAULT
<default_value>];

o~

Bl Ralter_test2FFRIELIEINZY:

CREATE TABLE alter_test2(a int, b int) WITH(ORIENTATION = COLUMN,ENABLE_HSTORE = ON);
ALTER TABLE alter_test ADD COLUMN c int;

AR
RIS IR AR —N SQLR SHEALTERBEG R
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HIRCERSS

TRIHE 3 SERPMBIEL
Ead

(EFREX:

ALTER TABLE [ IF EXISTS ] <table_name> RENAME TO <new_table_name>;
il

BliEXKalter_test3HXEHETHF valter_new:

CREATE TABLE alter_test3(a int, b int) WITH(ORIENTATION = COLUMN,ENABLE_HSTORE = ON);
ALTER TABLE alter_test3 RENAME TO alter_new;
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SCHEE 4 SERECRE

SERTEL G RAE

hstore_light_merge(rel_name text)
AR ZRE BT FEXIHStore RIBITRENWBIBIRE, FERREN=ERMM.
IR[EIEZEE: int

0

SELECT hstore_light_merge('reason_select');

hstore_full_merge(rel_name text, partitionName text)

iR ZRMATFIIHStoreRHITEERIERIE, HPEZNMASHEIESH,
RTiEER s XHTEF.

IR[EMESER: int

ikl

o HITZIRESBHIEDELTAR LRIFRE n R(EMergeZl %R, AEE—KHNZT
DeltaZk, HAENFEIZFEAY/\KHH,

o IZIR{EAUFERHKE SDELTAR EREIREE X, ST HStorelUBIRETE, FAfR
HStoreZRAYRZATBIE,

o {X7£8.3.0.1008% LA EEEBHIR A IFE 1 alikSHpartitionName, [X|1t£8.3.0.100
B FER MR AR T 15 (FE A cal BB ES ( callRZiES; )

il

SELECT hstore_full_merge('reason_select', 'part1');

pgxc_get_small_cu_info(rel_name text, row_count int)

iR ZRHATHREBRRN/NCUEE ., EFREZN2#row_count ARiESE,
FNCURBIE, FETEHNTFXMENFIESBIARZRICU, EAE200, ZFRE
1¥8.2.1.300 % LA EEERERR AN 45 .

IR[EEZEEY: record
R[ENE:
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node_name: DNT 2%,
part_name: X%, IEDXFLIIAZT
zero_cu_count: OCURIHIE . H¥—NCUTHIFREEIEEHMIBRRT, #RZ90 CU,

small_cu_count: /NCUEE ., B—\"CUPBEFEEREEEEHE/NNTBER, FRZH
/N\CU,

total_cu_count: SHICURIHE.

sec_part_cu_num: BPM_HKHXAICUE =, Zsecondary_part_column#ZigEld,
ZAA SRR, ZFERI{N8.3.0% A EERHIRAT 5,

BEIRNZE, XENCUREIRIS, FIE—5I—1RICU,
i
SELECT * FROM pgxc_get_small_cu_info('hs');

node_name | part_name | zero_cu_count | small_cu_count | total_cu_count |
sec_part_cu_num
"

+ + + +

datanode1 | | 0] 4 | 4| p1:1 p2:0 p3:1 p4:0 p5:1 p6:0 p7:1 p8:0
datanode2 | | 0| 4] 4| p1:0 p2:1 p3:0 p4:1 p5:0 p6:1 p7:0 p8:1
(2 rows)

gs_hstore_compaction(rel_name text, row_count int)

iR ZRHBTFESHERERNICU, HEPFETZ/ SHrow_counthoiEsE, Fx
INCURSIE, FERTHEEVNTXMENFHEBIAAZCU, BRIAE100, ZREIX
8.2.1.3008 LA EARASZ 35 o

IREESRE: int
JR[EME: numCompactCU: &3/ \CURIEE .
(MAiTY:

o XBRICUREFIRIRS, FHIE—FI—RICU.
REPHTEEAD KR, ZRHERTFHEERD X,

o~

SELECT gs_hstore_compaction('hs', 10);

pgxc_get_hstore_delta_info(rel_name text)

fA: iZEl%ﬁﬁﬁ?S%HﬂEﬁ%E’Jdeltaieﬁu, BfEdeltaZRAI A\, insert/delete/
updateZMERICRAVMEE . 1ZEEN8.2.1.100 2 LA EERHRAS I o

IR[EHESEEY: record

R[EE:

node_name: DN HZ,

part_name: X%, IEHXZEILLFI/Inon partition table,
live_tup: FEBVTTHEE .

n_ui_type: type & ui (/hcudHFQupsertiEupdatefiN) BIERAIHE . —KuilcH
FrRKIEAN, ILAERSREaE S 1Z25%1X8.3.0.100 % LA EAR A 4F .
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2;% ;E;?/pe: type =2 i (insert) IICRAIHE ., —KicFFR T XEN, T2 B
ﬁo

n_d_type: type 2 d (delete) HICRIHE . —FAICRFR—XMIER, ATLAREE
k& it S MR .

n_x_type: type & x (HHupdateF=4fJdelete) IERHIE =,

n_u_type: type 2 u (#&2f{kupdate) HIiCEHE.

n_m_type: type & m (merge) HUIiCRE =,

data_size: deltaRAIZ2 K/ ( BiEdelta LAIZRS | StoastEIRHIANN ) -

o~

SELECT * FROM pgxc_get_hstore_delta_info('hs_part');
node_name | part_name | live_tup | n_ui_type | n_i_type | n_d_type | n_x_type | n_u_type | n_m_type |
data_size

+ + + + + + + + +
dn_1 | p1 | 2] o] 2] o] 0] o] o] 8192
dn_1  |p2 | 2] o] 2] o] o] o] o] 8192
dn_1  |p3 | 2] o] 2] o] o] o] o] 8192

(3 rows)

pgxc_get_binlog_sync_point(rel_name text, slot_name text, checkpoint bool,

node_id int)

AR IZREBTF AT Mpg_binlog_slotsR#iZ FIXEMEN T NAEILE SEE, RbE
XIFFEbinlogabinlogAI BB AIZRERE o 1ZERE{XO.1.0.200 % LA EEEBEhR AR 3F

IR[EEZEEY: record

RENE:

node_name: TEaZ

node_id: T5sid

last_sync_point: _E)REIE S
latest_sync_point: HEIRFHEL =
xmin: B2 RXFRxmin

o~

SELECT * FROM pg_catalog.pgxc_get_binlog_sync_point(‘*hstore_binlog_source', 'slot1', false, 0);
node_name | node_id | last_sync_point | latest_sync_point | xmin

+ + + +
dn_2 | -1051926843 | 0| 10512 | 10507
dn_1 | -1300059100 | 0| 10512 | 10508
(2 rows)

pgxc_get_binlog_changes(rel_name text, node_id int, start_csn bigint,
end_csn bigint)

A ZRHA TR BirRAISEDN LISER L KRR EHHE (node_idZ503:
TEEFTBDN), REExIFHEbinlogakbinloghd/ElBkRIRER . 1ZEX#N{X9.1.0.2005 LA
EERFRANSTHF o

IRENEZEEY: record
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IR[EE:

gs_binlog_sync_point : [E2 =

gs_binlog_event_sequence: FIFFRRE—FZALEEINF
gs_binlog_event_type: binlogZ&#Y

gs_binlog_timestamp_us: binlogi2®AYAEIEL, XFFenable_binlog_timestamply
falsefdbinlog®E, ZFiR[EZE

value columns: BirE EEZ1MHEPFERAVEIE

M

SELECT * FROM pgxc_get_binlog_changes(‘hstore_binlog_source', 0, 0 , 9999999999);
gs_binlog_sync_point | gs_binlog_event_sequence | gs_binlog_event_type | gs_binlog_timestamp_us | c1 | c2

| c3
10516 | 211 | 1731570520900211 | 100 | 1] 1
10517 | 3|d | 1731570520904425 | 100 | 1] 1
10518 | 211 | 1731570520909055 | 200 | 1] 1
10519 | 3|B | 1731570520914102 200 1] 1
10519 | 4|U | 1731570520914154 | 200 | 2] 1

pgxc_register_binlog_sync_point(rel_name text, slot_name text, node_id int,
end_csn bigint, checkpoint bool, xmin bigint)

iR ZRHATEICEE S, REEXIFFEbinlogakbinloghd/BIERIRER . 1ZREX
9.1.0.200 8% LA EEEBF IR AT 15 o

IREHESEEL: int
IR[EHE: BiCHIINT m=E
o~

SELECT pgxc_register_binlog_sync_point(‘hstore_binlog_source', 'slot1', 0, 9999999999, false, 100);
pgxc_register_binlog_sync_point

2
(1 row)

pgxc_consumed_binlog_records(rel_name text, node_id int)

IR ZERE AT IR EinRASEDN LATEERINS, ReeXdHEbinlogaibinloghd
IEBRAIR(ER . 1ZREN(N9.1.0.200 % LA EEBHIRASTH5

IREMESERY: int

REIE: RE0FRTBiRZEAIbinlogRBHIHETE (BEMBREULIK checkpoint
BL=R) , RENFRERERAbInlogEARHZETEE

il

SELECT * FROM pgxc_consumed_binlog_records(‘hstore_binlog_source',0);
pgxc_consumed_binlog_records

1
(1 row)
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pgxc_get_binlog_cursor_by_timestamp(rel_name text, timestamp
timestampTz, node_id int)

A ZRH AT EIRR LIEENESAERISE— 1 binlogicRAYMEE, REEXIFF
[EbinloghYBIBXRYZRIF A

IZEREI(N9.1.0.200 8 LA L EEBEhRANSTHF
IREIESEE: record

[EHE:

node_name: TH&

node_id: Fid

5

atest_sync_point: aifgEEE S

binlog_sync_point: BHEISEAIE— M binlogiZRHEE =
binlog_timestamp_us: AdiE)=fEHI5E—binlogic FAIATEIEE
binlog_xmin: BJEIREAIE— binlogicFAIxmin

il

SELECT * FROM pgxc_get_binlog_cursor_by._timestamp(‘hstore_binlog_source’,2024-11-14

15:48:40.900211+08", 0);
node_name | node_id | latest_sync_point | binlog_sync_point | binlog_timestamp_us | binlog_xmin

+ + + + +

dn_2 | -1051926843 | 10532 | 10516 | 1731570520900211 | 10510
dn_1 | -1300059100 | 10532 | 10518 | 1731570520909055 | 10510
(2 rows)

pgxc_get_binlog_cursor_by_syncpoint(rel_name text, csn int8, node_id int)

iR ZRHATIREBRE LIEERL AEE— binlogicRAEE, REEXTFH
[Bbinlogh BB AYZE(ER

1ZER%01X9.1.0.200 82 LA EEBFRR AT 45 o

IR[E{EZEEY: record

R[EE:

node_name: TEZ

node_id: T5s3id

atest_sync_point: HEiRHELES

binlog_sync_point: [El%SEAIE— M binlogieRHIEE =
binlog_timestamp_us: B2 HEHSE— 1 binlogicRAIATEIE
binlog_xmin: B mERIZE—binlogidFAIxmin

IR

SELECT * FROM pgxc_get_binlog_cursor_by_syncpoint(hstore_binlog_source',10516,0);

node_name | node_id | latest_sync_point | binlog_sync_point | binlog_timestamp_us | binlog_xmin
+ + + + +

dn_1 | -1300059100 | 11187 | 10518 | 1731570520909055 | 10510
dn_2 | -1051926843 | 11187 | 10516 | 1731570520900211 | 10510
(2 rows)
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pgxc_get_cstore_dirty_ratio(rel_name text, partition_name)

AR ZREBATIREE DN BirRMIcu. deltabAFcudescRIBRTRZRLAR K/,
{NZ#FHStore_optER .,

Hrppartition_name/Jalit 2%, MREADXBZNRIREIZS XINAIER; R
RIEADXBARERITD KRIREIFAE D XNANEE . 1ZEEIN9.1.0.1008 LA E

LA
IREMEZER: record
R[ENE:

node_name: DNT5 =
database_name: FFIEHIEESZIR
rel_name: F&RZ

part_name: X%

cu_dirty_ratio: cuSHRIBETIER
cu_size: cudZ{EKR/M©
delta_dirty_ratio: deltaZRETTR
delta_size: deltaZR XK/
cudesc_dirty_ratio: cudescZREETRZHR

cudesc_size: cudescEAX/

Bl
SELECT * FROM pgxc_get_cstore_dirty_ratio(‘*hs_opt_part');
node_name | database_name | rel_name | partition_name | cu_dirty_ratio | cu_size | delta_dirty_ratio

| delta_size | cudesc_dirty_ratio | cudesc_size

+ + + + + +

+ + +

dn_1 | postgres | public.hs_opt_part | p1 | 0] 0] 0] 16384

| 0| 24576

dn_1 | postgres | public.hs_opt_part | p2 | 0] 0] 0] 16384

| 0| 24576

dn_1 | postgres | public.hs_opt_part | p3 | 0] 0] 0] 16384

| 0| 24576

dn_1 | postgres | public.hs_opt_part | p4 | 0] 0] 0] 16384

| 0| 24576

dn_1 | postgres | public.hs_opt_part | other | 0] 1105920 | 0| 524288
| 0| 40960
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autovacuum
SHIRA: EHESEEIEESEEHEE (autovacuum) .
SR SIGHUP
BEEE: m/RE

o ONERABHIEEBNBEEHE.
o Off RIRKIAFIEERNBIEHIZE,

BAE: on

autovacuum_compaction_rows_limit

SR NCURNBRE, FEETEFNTXMENFHEMIASR/NCU, ZSER
8.2.1.3008 LA E EEBE IR A ST 45 o

SEKAY: USERSET
BESEE: 3, -1~5000
BNAE: 2500

A
WRAMET9.1.0100, ZIEREZSH, SNTRSSHEREEES.

(MARIY:
o JRA{ETF9.1.0.100, EHAMESN-1, FREHFOCUFX,
e 9.1.0.100kR7A, ZSHEIAMENO,
e 9.1.0.200% LA ERRA, 1ZSEENAEI2500,
o ZEBHABEWBTIEN, MTEEERERATF.
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autovacuum_compaction_time_limit

S¥UKAR: /\CUBIERIATEERR, EEE—RITEMESIT IR/ NCUEFH, ZSEIX
8.2.1.3008 LA EEEBE IR A ST 4 o

S¥EERY: SIGHUP
HYESEE: 8!, 0~10080, PR,
2iAE: O

autovacuum_max_workers
SERIA: RELRNETHEBIEAENSEANE, ZSENEELRS

max_connections#job_queue_processes K/NGx
SR SIGHUP
BECE: &

e F/IMERO, FrRA=HmMH {Tautovacuum,

o IBICHRKAEN262143, LI KENNEE. HELARXS “262143 -
max_inner_tool_connections - max_connections - job_queue_processes - 4#Af
HF2EL - autovacuumfYlauncherZRiZs - 17 , EAigERZ&iEEFIautovacuum
AYlauncher&iZE AN AFRIEE, HPIRAPIIKINMED BI920F02,

HiNE: 4

autovacuum_max_workers_hstore

SR 18 Autovacuum_max_workersEB@, BEEIAHZITRIE T & hstorefy
BEEEBAENRAHE.

SR SIGHUP
NEEE: 23
BRAME: 1

(1 28R

SFEE(EMhstoreRlY, —EERFENAT/LNSHBIRME, SNWESEhstoreRIHRETE
S, HEEREKNEER:

autovacuum_max_workers_hstore=3, autovacuum_max_workers=6, autovacuum=true,

hstore_buffer_size
SR AFEHHStorefICUEEE, ZBMNRATFFHEENCUNERE, REZE

RAEHSEITNE.
?Jﬁ%ﬁ RAREFEIX, RASKIRERFEXNNMNIEE—MER(E, BS5ZSHIELER
N:GIER

SERI: POSTMASTER
HUYEEE: ##, 100~100000
ZRINE: 100000
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gtm_option

SRR GaussDB(DWS)IZET, 1IBEEGCTMIZ(THET, iZSHN8.2.1 &L EEELR
VN2 =N

o GTMIETZ: EMER, HGTMZE—EBiz{THIIES, LANXIDFICSNIISEST
1’E0

e GTM-Litef®=(: GTMRASZEXIDAIDBCFAICSNIIEHT, FBASEREEFERE,
GTM-LitetERXEBF %L, ETENTPIFS, TUEEITISES—HENBERT
EREIEHEE.

e GTM-Freet®zl: DHRNBESRZIFEINEE—HNE, FEBIEIMEP—EME ., SEATH
BIFE MREZEXFRER

SEERY: POSTMASTER

HYBECE: Mz

o gtmsk0: REFFCTMERT .

o gtm-litez1: FTRFFBGTM-LitetEz(,

e gtm-freed2: TRFFIRGTM-FreetZE=,

RUAE: gtm

ikl

1. GaussDB(DWS)LfIFNIGTMEAIERBEEIE X HIgtm_optionS#], XFFGTMA
GTM-LiteFgfiiER;, —EEEgaussdbFIgtm & B AHEERIES,, FUSHBI
SRETENITAIER

2. GTM-Freet&=, AL BT enable_gtm_free = ona}gtm_option = gtm-freefl{EF—75
EHE.

3. IREIEGTM-Freet&xAt, enable_gtm_free 44U E Hoff,

4. GTM-Freel&ER(NIERE = SESLIZ=ISEEEM .

defer_xid_cleanup_time

SR : IEELAEPGTM-LitetR, F2FE0ldestXminf94EiREIER . B HEIPE
HAA, EICCNBYFCNi{T2B0ldestXminfIIEFIMFIZ— T & . 1Z2HUXN8.2.1 K% LA
T ERHRARSTHF,

LS HURTEGTM-Litel B4R, AEWIEKULSHL,
SR SIGHUP

BESEE: &R, 1~INT_MAX , BfIms,
BRAE: 5000

enable_hstore_keyby_upsert

SHIE: AT ESREHBhstoreR I FHtBupserthiUFEMAL, FHRIBIHITLAURIE
FaFkupsertZE—THREE upsertilizsR, BNFE, HRESERAREA, &2
#1IN8.3.0 LA EEBFRRANST 5 o
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SR USERSET

EEEE: m/REY

onFRFRBEXThstoreZk EAJupsertdFEMIL

offRR KA ThstoreR_EupsertiSFEMAIL, EEZRIRIE.
EAE: off

autovacuum_asyncsort_rows_limit

SHIRA: BSSHIFNTHEE, Z281X9.1.0% A EEERA IS
SR SIGHUP

EVESBRE: &8, 120000~4200000

ERME: 600000

autovacuum_asyncsort_size_limit

SHIRA: BahSSHIFNTEGRENE. Z281%9.1.0% A EERRAT .
BB SIGHUP

HVESSE: £88Y, 1048576~104857600, E{i9KB,

BRJA(E: 10485760 ( 10GB )

autovacuum_asyncsort_time_limit

SRR BshRLSHIFRRTEIER, RESRIRER DRSS HIFEt EEfEEE
autovacuum_asyncsort_time_limitA BRI A S EHEIF . 1Z281X9.1.08 L &R
ARASZH

SR SIGHUP
HUYESEE: #AY, 0~10080, B ADH,
ZNAE: 10

enable_hstore_binlog_table

SHRIA: BT IERIRETLIGIEDInlogk.
BT SIGHUP

BEEE: m/REY

o onZFkAJLABIEbinlogFE.

o Off RIRAALABIEDbInlog .

FOAE: off

enable_generate_binlog

SR AT YHa1EiERbinlogR ERIDMURIER A= 4Dbinlog, 1Z8#X
9.1.0.200LA L EEREIR AT 15
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SHR: USERSET
EEEE: m/REY

e onFRFEbinlog,
o Off&RIRAr=&binlog.
BUAE: on

binlog_consume_timeout
SRR BFIEHELY 488 binlog&kai&E vacuum full binlogZRhy, EIRFINR
binlogic REEEBHIHZEABATATE . ZS#1(N8.3.0.100 K% LA LR ASTHF . BF)
SR SIGHUP
EVESBRE: %38, 0~86400
BRAME: 3600

enable_hstoreopt_auto_bitmap

SHIHIA: BTS2 EEMATER KR L5HStore Opt&RBNiZEbitmap columns?l,
1%2#01%9.1.0.1008 LA ERRAST 3%,

SR SIGHUP
BBEEE: m/RE

PN SLED L e

e onFEREAIREDitmap columnsi%lin,
o Off RIRENAFIREDbitmap columnsiEIn,

BRINME: off

enable_cu_predicate_pushdown
SHUHA:

1. INEEMhAR: ZINeEBTEHERERATERTH. BHEE, stEZBEREAE A
ge, THREE S Kbitmap_columnsZlfpckAEF7 It ERER BE R . ERTYF
EEWHERE%#\ IS NULLEH. INRHEFIHR . 1ZS#1X9.1.0.2008 LA ERRZ

2. ZIHRYFIREL:

- ERHUEAY: INT2. INT4. INTS
- BHBFORTIE)ZEEY: DATE. TIMESTAMP. TIMESTAMPTZ
- FEREAEY): VARCHAR. TEXT
- EESEEY: NUMERIC (KEE19LAK )
3. MIEEAERMH: 1ZINEEIFS T WHERE /A, FEGE:
- IN =& BFEEME
- IS NULL /IS NOT NULL &f4: BEINEREATHIET
- HBEEARX: WATF (>)  MF (<) EF (=) FFF (<) 5
%, BT cE&EaMEHRItE.

SR USERSET
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BEEE: m/REY

o onFkFriaxffilter M,
o offRImKHARSfilter FiE,
BHAE: on

enable_hstoreopt_insert_sort

SHuKRIA: ATFiEHIHStore OptREEFBNEHF ( 83E5Vaccum Full) o
1Z2#(%9.1.0.1002 LA LR A 3%

SR SIGHUP

EESBE: #h/REY

o OnETRHABNEHR.

o Off RRERLHIFEFE (autovacuum_asyncsort_time_limitkF0 ) B, FEFAN

ﬁf_ﬁ% (8#EVacuum Full), BEHFEXAET, NEHEF (8f&Vacuum Full) 3
l\\‘\ Izlﬁﬁ o

BHAME: on
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SCAY#EE Binlog

6.1 1J[FSERTEL S Binlog

Binlog {14

2RSSR

SR EEMRMIEESHBTHIRIEESWHFInKkESE =584, HibE5REIEN
THESAS, DWSSEETEEHAIHStoreZR 241 T BinlogIfge, BT iEZEBinlog&iE>®
S ETRREIERS, IRSEIEINTAIER.

(EREBIBLLAIMYSQUEIRES, SI5iBidBinlogsRICREUREFATE SIRRITL,,
{BH8EE FMySQLAYBinlog EERFEHIRIKESFNEHI, DWSEERIE G Binlog—iZ =R
BFEEmE TRIENERZE . RIFTDWSELATEIEBinlogHASICRDDLIRIE, RIER
Insert/Delete/Update/(Upsert) ZZDMLIE(E .

GaussDB(DWS)AIBinloghIfL = an T :

RIIGETX: 1RFHIBERF I XFbinlogIige, ERARIE,
SEE—IKNERE: FFink{ESBaE, ce=RPsource, BLAtEZEsource
Irry==

TIFEZEENSIE: WFREgURERXSFLRNEESIMINER, SiFEEEED
FiaELEIEIgEE, B> TEER,

FIFFlink3R A AYSEATRMBREHFIGaussDB(DWS)AIBinlogagy, BILANREIZESCATEL
©, BEEHIPEMAN (kafka ) , AL EBH, FRETLSSRE, HE
BMESHEIRER T LU Flink SQLRIREN, BT S A RIERAEA.

2Hi{X8.3.0.100 %2 LA_ERR A Sz 3FHStoreFIHstore-optic#BinlogIhgg, HV3EA:
FTHAEAME, (FRIEERERASITH T,
{EFBinlogIRI B £E 2V MFET NS, FHIHStoreRs & Hstore-opt
%=, pHAXREERHashHD

BinlogZ&{XicHinsert/delete/update (upsert) EDMUEIEHTIER, FLICH
DDL,

HBIBiNlogRAZIFHIIRIE: Insert overwrite, {EXH T, LBIRITERFF

Binlog. exchange/merge/split partition,
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LEIBinlogEH R IREIBFH{TLA FDDLIRIE, (E#{TREEASMIEEHIES
BEAMEEEWES, EEFHEBEHIT

ADD COLUMN 1&1n%1. DROP COLUMN &%, SET TYPE {&24%1.
TRUNCATE j&Z=REUE

BinlogRA L ek & B4 BHIESEFBinlogicRAVEEE, RBBinlogicRIBEE
ES AT AR ITIE TRV BRI, BOAEEFTEN1/0ET, aT@idqucs#
binlog_consume_timeout3kiZE, MREFEINHESSFHENSEBEY S
T2, INZERY BELY .

VACUUM FULL Binlogkhid, £5FBinlogicRAYEZ, REBinlogicRiEEEcEE
A LA T T RAIVACUUM FULLIRE, BOASEERIEIN1/NEY, al@idgucs
#binlog_consume_timeout>kigE, NREFHENNESFGFHENSED
VACUUM FULLIZ#2, IABiZZEVACUUM FULLEM , BHRFEEZEBinlogicR
HESTEE, FRLABMEVACUUM FULL— M XK, tBEXHXAIER E74%%81, A
ERENRAENE ISR

BinlogRAERMDIREEAE], (REWAMEEHStore RIFH1TED, REEHHENIERN
LEHIESRLAEESRT, EETEHHRES.

Y #EBinlogAti@EkINAE, Bidi&Eenable_binlog_timestampi]FF, EHRE
HStoreFIHstore-opt@mFPFRSZIFF T o 1Z£U5%R1N9.1.0.200 LA LR ARIZHF

Binlog 1§ 5 /RIE

% 6-1 binlog FERH&;

FERATR FREER aX

gs_binlog_sync | BIGINT Binlog&RAFE:, ®TZicRNELAE, &
_point BCTMERT, ZEE—BEF.

gs_binlog_even | BIGINT BinloglR#AFE, FATFRIRE—FSEEE
t_sequence RSB o

gs_binlog_even | CHAR BinloglRAFER, R RHANCRANRIEE
— — F
t_type =o

typeRJgEB LA LMENE:

e 'I'BNINSERT, ZFRHEIBinlogEiBmEN—F
R,

e 'd' BIDELETE, F R HFIBinlog2Miic—5
10%.

e 'B' BIBEFORE_UPDATE, FRFiBinlog
EEHHINICR.

e 'U'BDAFTER_UPDATE, FRZBiBinlogE
EHEHCR

gs_binlog_time | BIGINT BinloghIR AT, R ZRIICRAERAIRT
stamp_us =178

REFEbinloghtiBIEINEER ST, &R
binlogATEIBXAT AT . 1X9.1.0.20082A_EhRAS
X

user_column_1 | AF%Y BRIBENXEIEY!
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FEREBMR FREERY ax
usert_column_ | FHF%I BRPIEENXEIES
n
(D #e

e UPDATE ( (& UPSERTREARIEFHIEIE ) SF=4M5Binlog, 5 5I=EBEFORE_UPDATEZEEY
SAFTER_UPDATEZ£E!, HAIBEFORE UDPATEXZERFRIEFlink&EE =S AAHMEUEINT
BN T4RAIERME.

o XIFFIFUPDATE/DELETER{EF=4EAIBEFORE_UPDATELAR, DELETEZ,AYAYBInlog, DWSSE
l?;%@EF'J‘Zﬂﬁ*yéBinlog*jé’_—ﬂ#x‘%ﬁ?i{’ﬁﬁbﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ):'ﬂ#iﬁ?ﬁ, RIE T NERY
4EE,

o HEDWSSERIHI G R NHStore R FFEBinloglhaeht, AEMELEHStore X B AIE—KiH
BhER (Bi@idHStoreSC ) , iZEAIERE &gs_binlog_event_sync_point,
gs_binlog_event_event_sequence. gs_binlog_event_type=MNRFZFIAR—MEEREF
SIFFIEIFERI— B Rvaluel .

o EFFEbinloghYiAIELINEERY (kS Eenable_binlog_timestamp ) , {HEIFE LICRMY
binlogiCRETRFBEBITTILASBIE, XEHREEMNEIMRETE ( BIRMEHSTTL
RHERNERAEESX) . YHFEZ@Ebinloght ( E4KS#enable_binlog) , BNE LiE
iﬁg%rggi , REWTHEEMSAITFRESEE, SEXREERD=ESA, 1%9.1.0.200%1L

Fo

F/3 Binlog

WIS TEEHStore RATEE R RS Henable_binlog, FFEHStoreEAIBinlogIhaE.
CREATE TABLE hstore_binlog_source (
c1 INT PRIMARY KEY,
c2 INT,
c3 INT
) WITH (
ORIENTATION = COLUMN,
enable_hstore_opt=true,
enable_binlog=on,
binlog_ttl = 86400
)

[MARY:E

o NIFFETBinloghlsk, HASTLHENEINRFICEBinlog, FEBLRSISZEMEL
H=iE, AeFRICHEBinlog ( FBFlinkEEbinlogFSfE, SEMBENHTHKEES S, 5%
EURSHIE. TMELSIRE) o

o binlog_ttl2aNi%S%, HRREPEFERIIAESC400, BAF, HESESEMOIERLS
RBETTLUSEHTIEERIPH, ZRELREHREE . REMNRTERALZARIBInlog (B
WEFBESSHE THIBInlog ) SRR EEREM= A

o ZTEIFHH: XFHEEEbinloghizk, WMREEFRIBEEWR FIFRETHEE, BATEMEERNR
BHEEREML

BIEHATALTERG S LA EBRIHStoreRFF S binlogIhge:

CREATE TABLE hstore_binlog_source (
c1 INT PRIMARY KEY,
c2 INT,
c3 INT

) WITH (

STREFRA 03 (2024-12-10) RS © ERmHBRABRAT 20
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ORIENTATION = COLUMN,
enable_hstore_opt=true
)
ALTER TABLE hstore_binlog_source SET (enable_binlog=on);

#iff binlog

BIIDWSIRMAIRZRE, JIAEEEEERRAEREDN LbinloglER, LAREEH
TiiFRETEEFER.

%’f%uFlinkiJﬁ}ﬂ%éE@%ﬁ%HX@i%ﬁ, BHHRFT KB, BASB. E6checkPointsafiz, BFRDN(CHOFRER
DN).

select * from pg_catalog.pgxc_get_binlog_sync_point('hstore_binlog_source', 'slot1', false, 0);

select * from pg_catalog.pgxc_get_binlog_sync_point('hstore_binlog_source', 'slot1’, true, 0);

-- HTIEME =g Ebinlog,

INSERT INTO hstore_binlog_source VALUES(100, 1, 1);

delete hstore_binlog_source where c1 = 100;

INSERT INTO hstore_binlog_source VALUES(200, 1, 1);

update hstore_binlog_source set c2 =2 where c1 = 200;

-- EHFlinkiA R R SRS ETIEECSNXIERBInlog, 2#HFIFRTES, BRDN(HORRFBDN) BIACSNSR
iz, £81ECSNERL,

select * from pgxc_get_binlog_changes('hstore_binlog_source', 0, 0, 9999999999);

postgres lect * from pgxc_get_binlog_changes( ore_binlog_source', ©, 8
i t

gs_binl _point | gs_binlog event_ gs_binlog_event_type

BILAEEIFRINSERTIR/EF=4 T Ngs_binlog_event_type2'I'B9ic5%, DELETER(E
FETtypes'd'BIICE, UPDATE=4 T —f7BeforeUpdatefd'BicFHIAR—5&
AfterUpdatefJ'UiE®, DRIFRFEHRBIAVELIREHFENE.

BiTiEARZEE pgxc_consumed_binlog_recordsa] LAZ i BirERIbinlog 2 B #EFR
BEMNEETE, 2HORRREREZUNBRRDN ( H0FTREFABDN ) |, IREE,

- EHFlinKAARZRETIMEALS R, SHHNRRERS, BUS, FMNSE, FEFcheckPoint, S{UXT
RZA9xmin GREXEL i) .

select pgxc_register_binlog_sync_point('hstore_binlog_source', 'slot1’, 0, 9999999999, false, 100);

select pgxc_register_binlog_sync_point('hstore_binlog_source', 'slot1’, 0, 9999999999, true, 100);

-- HifiF FbinlogREHEEPEZE, IRE 1 RREEW FiAEULEPiHZE.

select * from pgxc_consumed_binlog_records('hstore_binlog_source',0);

postgres=# select * from pgxc_consumed_binlog_records('hstore_binlog_source',8);
pgxc_consumed binlog records

(1 row)

FFi2 Binlog RAja&IhaE

MRFE LIS ERE R Z fEbinloghInge, BETEEHStore RITIEERRSEL
enable_binlog_timestamp, FFEHStoreZEAIBinlogRI/E&{INAL . 1X9.1.0.2008 ALk
RZHF,

CREATE TABLE hstore_binlog_source(
c1 INT PRIMARY KEY,
c2 INT,
c3 INT

) WITH (
ORIENTATION = COLUMN,
enable_hstore_opt=true,
enable_binlog_timestamp =on,
binlog_ttl = 86400
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(MARY:

o MFFEFTBinloghTEEIHIZER, HASIMZILNENIRIEICRBinlog, EEBARS(ESE
MEESE, AeFEIERBinlog ( FFEFlinkE$binloglER/E, SBEMBIRHTIRENES
= REUSEHIE. TMEZSIRE) -

e binlog_ttl2a[i%SH, URNEEMNSFEHINAES6400, AT (EBHARE—X) ,
Binlogic RAIATBIBIEEIMEXFTILE, SRS EE,

o ZEFHH: XTFTFSbinloghtiaEiayzR, AR LICRATbINlogiCRETRIREEBITTLA
SRR, XSWREEEIISEE (BAEHSTTLRERNERNEEESX) -

BigHEbinloghTia]&kIhEEAYZ EAYBInlog:

¥%gs_binlog_timestamp_us M BigIntZ$BY%E pf ATisEROAT B2 :
select to_timestamp(1731569598408661/1000000);

postgres=# select to_timestamp(1731578520960211/1006000);
to_timestamp

2024-11-14 15:48:40.900211+68

(1 row)

IRENVEADN L, BirkigEramERE—FbinloglER ( AZRRXM I ERER
Bbinlog) :

select * from pgxc_get_binlog_cursor_by_timestamp('hstore_binlog_source','’2024-11-14 15:33:18.40866+08',
0);

poatgrea =# select * from pgxc_get_binlog_cursor_by_ timestamp('hstore_binlog_source','2024-11-14 15:48:48.900211+68', B8);
| latest_sync_point \ binTeg_sync_paint | binlog_timestamp_us | binlog_xmin
[ S S S sl I Sl
10532 \ 16516 | 173 20900211 | 16518

10532 | les18 | 1731570520909055 | 10518

SREXFFEbinloghY B ELTNRERIRAVIE ZRHE :

REINFERFRRERITIEEA—5binloghYRTEIEL, binlog ERIGRIAATIEIEL, mxUTiEZRRY
—2&binlogHYCSN={Z, binlog E&IFCSNA, ‘E’ﬁﬁ’]bmlogﬂi?ﬁgo

- BHIFinkiERRESZRFEMELS R, SHORFRTRES, EBLUS, EMNS6M, 2FEFcheckPoint, SfExd
Rzfxmin GREXEZE SATSiRit) .

select pgxc_register_binlog_sync_point(‘hstore_binlog_source', 'slot1', 0, 9999999999, false, 100);

select pgxc_| register binlog_sync_point(‘hstore_binlog_source', 'slot1', 0, 9999999999, true, 100);

-- EEBERERS MEMREEHRE .

select * from pgxc_get_blnlog_consume_progress(‘hstore_binlog_source', 0);

T T O A S
node_name | id slot_nane | checkpoint | lat

\ 2024-11-14

| 2024-11-14 0+08 | 2024-11-14
| 2024-11-14 40+08 | 2024-11-14 15
| 2024-11-14 0+08 | 2024-11-14 15

24§l DML &7=4 Binlog

BiTiRBELIER S Henable_generate_binlogHoff, AILURHILEISIENDML, £
A EbinloghIFRNERS, Ar=%binlogic .
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6.2 Flink SCHJ7H%% Binlog

EEEI

o 4FI{X8.3.0.100% A AR AT #FHStoreFHStore-optic & BinlogIhge, HV3&t
3:1_tr'gjﬁﬁ Bﬁ-EX ) {iﬁﬁ ﬁUﬁ'ﬁg 1TL:F1E o

e HHfiGaussDB(DWS) 2B HstoreZFIHStore-optsz#FBinlogIifs, EEEBESTE
#2H1g Henable_binlog=onziZenable_binlog_timestamp=on,

o HEEAIBINlOgRBAEBHLEIHKFR, .. ""SE,

o  WMRZBANMESBER—HKENBInlogElE, FEFIEFTMESHAIbinlogSlotName
HE—.

o ATKIRSHIEERE, BNSESHFHRKEFIDWSEERDNEIRE—H.

i

- IRFEFIIEDNHBIHIES NIRFENFEZEIZE connectionSizeilgE A1,

- R R EH R EREREnkHITRSITENE, &
ignoreUpdateBeforeig & Hfalse, HUAEEE ignoreUpdateBeforeig &9
false ( EXiktrue ) o

Flink SCHY552% Binlog
{SFFADWS Connector3sLAYiH2EBinlog, B{Ki5Z2 I DWS-Connector,

MREFEREMBRES TEEESESHIERSE T Bing, REREHTIEERT .,
MaTLUBRIL TR SREKREFHELS =

SELECT * FROM pg_catalog.pgxc_register_full_sync_point('table_name', 'slot_name');

ilEZ= DDL

Sourcelm S IRIEIRIEZE B Bl A B TEIER B EHAOFlink RowKind3EEY ( INTERT.
DELETE. UPDATE_BEFORE. UPDATE_AFTER), IXtf@igtiaiREELRAVEEE, (U
MySQLFPostgresdICDCITAE,

CREATE TABLE test_binlog_source (
aint,
b int,
cint,
primary key(a) NOT ENFORCED

) with (
'connector' = 'dws',
'url' = 'jJdbc:gaussdb://ip:port/gaussdb’,
'binlog' = 'true’,
'tableName' = 'test_binlog_source',
'binlogSlotName' = 'slot’,
'username'="xxx’,
'password'="xxx")

Binlog tHX& A
TRIVEREEBInlog IS
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HIECERSS

6 SERTELE Binlog
3 6-2 ;25 Binlog RTHYS %L
2 1588 HyERE | ROAME
binlog E/IZEBInlogEE Boolean false
binlogSlotName BAES, TLIRB—MMRIR, String FlinkBssd
FrIEEFES M Flink(ES ERT B Z: =HERE
[E—3KkZFxAIBinloglEE., FrlAi%im
SREFRIEBMESH
binlogSlotName“4~[a,
binlogBatchReadSiz | #t&=1ZEENbinlogRI&IEITEL Integer 5000
e
fullSyncBinlogBatch | £=2iZEbinloglIEIEITEL Integer 50000
ReadSize
binlogReadTimeout | {E&;E2ZEBinlogHERTERTATE], Integer 600000
==tivE=yJ)
fullSyncBinlogRead | £&iH#Binlog#¥ERT#BATATE, | Long 1800000
Timeout L=l fvz==5 I
binlogSleepTime SCHYHZERAZIBinlogBURBAT(AERRT | Long 500
18, BER. NRELZIAE
Binlog&#E, WI{KRRRTIEISD:
binlogSleepTime * X, &k
binlogMaxSleepTime ., IEENFI%K
EE, NEE,
binlogMaxSleepTim | SCAFHZEAZBinlog##ERTER AR | Long 10000
e AERSE), BfI=R,
binlogMaxRetryTim | j&#%Binlog#iE L iEERIEIRXIX Integer 1
es .
binlogRetryinterval | jEZEbinlog¥iE L EEHIEIXATIE | Long 100
BpF. EiftATsleephdia):
binlogRetrylnterval *
(1~binlogMaxRetryTimes)
+Random (100 ) ., BA{7=RD,
binlogParalleiNum | ;BZEBinlogBUERTEFEEL, REIE | Integer 3
FFHEE/INTDWSEREDNEIHAT,
ZEHAEY, AR —HEE
SHEZDNERIEYE, BrLART
LAZEIREZSH.
connectionPoolSize | JDBCEEIERE K/, Integer 5
needRedistribution | TREGERT TESH (FEEH | Boolean true
RERINPIZARA, INRZRARA
Mg EHfalse ) ; ANRIRERLtrue
A9IE, flinkAYrestart-strategyA~ge
REInone,
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SH

158

HfEes

RIME

newSystemValue

FZEbinlog R = B EAH
HERFER (FEFAREIRIRARZ
WRAS, SIRZ(RRANIRES

false ) ,

Boolean

true

checkNodeChangel
nterval

SN ETRvErE, RE8
needRedistribution=true A 4% .

Long

10000

connectionSocketTi
meout

G IEERTRTE) (T LABREF
IRHATSQLIBRIATE) ) , BBf=E
®; BOMEX0, BIfREBRIEY
E18

Integer

binloglgnoreUpdate
Before

EEITEBinlogic Rzl
before_updateic=®, LAMdelete
ICREARREIERER., 1%5%
1%9.1.0.200 % LA AR AT o

Boolean

false

binlogStartTime

RENEAN IR FaEZEBinlog
( REEEEEE ) , B yyyy-
MM-dd hh:mm:ssEEZEHFF

enable_binlog_timestamp,

Z2#{N9.1.0.2008 LA ERRASZ

5o

String

binlogSyncPointSize

1SN binlog[EE = XEAY A/
(tE2iEEbinloght, WRKIES
SXEREE R T, aEdiEEZ
SEITH )
ZESEN9.1.0.200 R LA FRAL

o

Integer

5000

HIERIL A

e  GaussDB(DWS)ul:

(11 588

$TiEbinlog%kAT, enable_hstore_binlog_tableZ#FEEIZHE Htrue, TILUEI I show
enable_hstore_binlog_tableskZ=if)

-- IB%& (™4%binlog )

CREATE TABLE test_binlog_source(a int, b int, c int, primary key(a)) with(orientation=column,
enable_hstore_opt=on, enable_binlog=true);

-- BfRaR

CREATE TABLE test_binlog_sink(a int, b int, c int, primary key(a)) with(orientation=column,

enable_hstore_opt=on);

o  Flink{N:

PATUI T as S T B EIERL !

-- EILRERATMRETZR

CREATE TABLE test_binlog_source (

aint,

N#5hRA 03 (2024-12-10)
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b int,
cint,
primary key(a) NOT ENFORCED
) with (

'‘connector' = 'dws',

'url' = 'jdbc:gaussdb://ip:port/gaussdb’,
'binlog' = 'true’,

'tableName' = 'test_binlog_source’,
'binlogSlotName' = 'slot’,
'username’'="xxx’,

'password'="xxx");

-- B3 BiRRAIIRETR
CREATE TABLE test_binlog_sink (
aint,
b int,
cint,
primary key(a) NOT ENFORCED
) with (
'connector' = 'dws',
'url' = 'jdbc:gaussdb://ip:port/gaussdb’,
'tableName' = 'test_binlog_sink',
'ignoreUpdateBefore'="false’,
'connectionSize' ='1",
'username’'="xxx’,
'password'="xxx");

INSERT INTO test_binlog_sink select * from test_binlog_source;

{5 java F2RFRA)
BRI

-- source

create table binlog_test_source(a int, b int, c int, primary key(a)) with(orientation=column,
enable_hstore_opt=on, enable_binlog=true);

-- sink

create table binlog_test_sink(a int, b int, c int, primary key(a)) with(orientation=column,
enable_hstore_opt=on, enable_binlog=true);

demofgF:

public class BinlogDemo {

// binlogZRAIZRE
private static final String BINLOG_TABLE_NAME = "binlog_test_source";

// binlogZRATEZ
private static final String BINLOG_SLOT_NAME = "binlog_test_slot";

[ BARRZERZ
private static final String SINK_TABLE_NAME = "binlog_test_sink";

public static void main(String[] args) throws Exception {
DwsConfig dwsConfig = buildDwsConfig();
DwsClient dwsClient = new DwsClient(dwsConfig);

TableSchema sourceTableSchema =
dwsClient.getTableSchema(TableName.valueOf(BINLOG_TABLE_NAME));
TableSchema sinkTableSchema = dwsClient.getTableSchema(TableName.valueOf(SINK_TABLE_NAME));

/] FEB NI

List<String> sinkColumns = sinkTableSchema.getColumnNames();

/] ZerEith

DwsConnectionPool dwsConnectionPool = new DwsConnectionPool(dwsConfig);
/] FFREHEAIBAT Y

BlockingQueue<BinlogRecord> queue = new LinkedBlockingQueue<>();

/| FERZHHLT]
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List<String> sourceColumnNames = sourceTableSchema.getColumnNames();

BinlogReader binlogReader = new BinlogReader(dwsConfig, queue, sourceColumnNames,
dwsConnectionPool);

/| IBEMEEUES
binlogReader.start();
binlogReader.getRecords();

while (binlogReader.isStart()) {
try {

while (!queue.isEmpty() && !binlogReader.hasException()) {
// EEEUE
BinlogRecord record = queue.poll();
if (Objects.isNull(record)) {

continue;

}
BinlogRecordType type = BinlogRecordType.toBinlogRecordType(record.getType());
List<Object> columnValues = record.getColumnValues();

/] BXNEUE
if (BinlogRecordType.INSERT.equals(type) || BinlogRecordType.UPDATE_AFTER.equals(type)) {
Operate upsert = dwsClient.write(sinkTableSchema);
for (inti = 0; i < sinkColumns.size(); i++) {
upsert.setObject(i, columnValues.get(i), false);
}
upsert.commit();
} else if (BinlogRecordType.DELETE.equals(type) ||
BinlogRecordType.UPDATE_BEFORE.equals(type)) {
Operate delete = dwsClient.delete(sinkTableSchema);
for (inti = 0; i < sinkColumns.size(); i++) {
String field = sinkColumns.get(i);
if (!sinkTableSchema.isPrimaryKey(field)) {
continue;
}
delete.setObject(i, columnValues.get(i), false);
}
delete.commit();
}
}
binlogReader.checkException();
} catch (Exception e) {
throw new DwsClientException(ExceptionCode.GET_BINLOG_ERROR, "get binlog has error", e);
}
}
}

private static DwsConfig buildDwsConfig() {

/] s — LR EER (R —UnBENE S BAEEERIESEXIN)

TableConfig tableConfig = new TableConfig().withBinlog(true)
.withNewSystemValue(true)
.withNeedRedistribution(false)
.withBinlogSlotName (BINLOG_SLOT_NAME);

return DwsConfig.builder()
withUrl("4Z(E8")
.withUsername("FBFP&")
.withPassword ("Z3f5")
.withBinlogTableName (BINLOG_TABLE_NAME)
.withTableConfig(BINLOG_TABLE_NAME, tableConfig)
.build();
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