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.88 RiEGEH
1.1. ¥ RiEH5IE

=IREHIE G EAnalyticDB Post greSQLER & F Greenplum DatabaseFHEHIREMB A A, HAE=REY
B, R—MELZNSHRXZHECERS, HSMIETRAMN, tHREXMEHTLE (MPP) HURCE
HARS .

il

=REHIEE EAnalyticDB PostgreSQLAR 7 5 4 T i (EXTENSION) :

e PostGIS: XFFMIBEREIE, BB EHPostGls,

e MADlb: HlEZEIFEBIREE.

e fuzzystrmatch: FFSiEHITES,

e orafunc: OracleZfHREFES FHorafunc, E: ADBPGA.IRAZIF, 6.0lRATFZHE,
e orafce: OracleffHREFES [#Horafce, £ ADBPG6.ORAZFF, 4.3MRAFZH,

e oss_ext: 3ZHFM 0SS ZEVEIRE.

e hil: 3Z#5H HyperLogLog &i&#1T4t1t, TILAZ M HyperLoglog FIfEFA,

e plava: 3X¥#f#EMH PL/Java iBSHRERFBEEX®E (UDF) , aJASR{EHPL/Java UDF,

e pgcrypto: EERFIIKH, REMTIMNBE LRI
MD5, SHA1, SHA224/256/384/512, Blowfish, AES128/256, Raw Encryption, PGP Symmetric-
Key, PGP Public Key, SLM#EIBRLMEFME. TTASApgcrypto,

o IntArray: BEHHAMEXBIRE . BRIEFNRSIZE.

e roaringbitmap: X FRoaring Bitmaps 8 EGEE EN B EiFMT .

e postgres_fdw: BEFEIFIEIEML., £ ADBPG 6.0RA T, 4.348AFZHF,

e tablefunc: RREIEM., £ ADBPG6.0RAZH, 43MREATFEH,

e zhparser: IXEIEM., £ ADBPG6.0IREZH, 4.34RAFZH,

e pg_hint_plan: ZFELHN FRAVFMZASQL, MEEEEE, BRER, BBREHHN,

e 2Ats
BRI 075 S50 TR

CREATE EXTENSION <extension name>;
CREATE SCHEMA <schema name>;
CREATE EXTENSION IF NOT EXISTS <extension name> WITH SCHEMA <schema name>;

D s£& I MADlb FE4E, EELAE ploythonu iE4, WTETR:

CREATE EXTENSION plpythonu;
CREATE EXTENSION madlib;

b B 3 4
B BSR4 6077 S 0 R AR
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https://help.aliyun.com/document_detail/127419.html#concept-1425913
https://gpdb.docs.pivotal.io/43330/utility_guide/orafce_ref.html
https://gpdb.docs.pivotal.io/6-15/ref_guide/modules/orafce_ref.html
https://help.aliyun.com/document_detail/56747.html#concept-khg-q1z-52b
https://help.aliyun.com/document_detail/50594.html#concept-rpl-x3z-52b
https://www.postgresql.org/docs/9.4/pgcrypto.html
https://help.aliyun.com/document_detail/399731.html#task-2170479

T =REHIEE E AnalyticDB PostgreS
FREIM- =0T BiEHER oL k&

D & MBPHERETHRKSE, FEMA CASCADE (RE) £8F, MIRMEKRBNKR.

DROP EXTENSION <extension name>;
DROP EXTENSION IF EXISTS <extension name> CASCADE;

1.2. Laserit& 5| Z09EH

LaseritES|Z2MECEBWHNITESIZE, WHAFER, JEAERTENMEE, £, %1 GB. 100
GB. 1TB. 10 TBEIEMET, HaEE/R4EGreenplumdI2fELAL,

T & PR 1
o FEIFEFHORCAMLIEE,
o {Y37#F AnalyticDB PostgreSQL 6.0k B A LR 7S,

FEF X HFLaser

Laserit E5|Z o] PUEY GUCE #laser.enable F S X A, onERARF; of  RREW, ZSHoILIRE
SessionZk 3. FEERBIFERRF, SessionEREMETBINRES, ERIHREEMNEN, EBMRFILE
BEBEM, UTREBABNBNAEERE K Laserit E3|1 RS

o EELasert&3|ZBHRE, REIWT:

SHOW laser.enable;

RERAIINT

laser.enable

on

(1 row)

o FF/5SessionplLaser, REIMT:
SET laser.enable = on;

e XASessionkz|Laser, BN :
SET laser.enable = off;

o FEELRFILaser, REIWMT:

ALTER DATABASE S${DBNAME} SET laser.enable = on;

o XIAERSILaser, REIINT:

ALTER DATABASE S${DBNAME} SET laser.enable = off;
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@ 308
o HEIAZIFERER LA MLaser, BINEERERR S SessionKiIHNKE. INRFEBKER
FiyllLaser, BFRR THBERBATZHTEK,

o NZMRAN6.3.40LUBIRA, LaseritESIZERSRINAXA; 6.3.40K%LUGIRA, LaseritH 3]
ERTRNAFE. MAEBFBNARAR/NEE, 52 DEERARZ/IMRAFIRAEFA R,

XEFNHUERBARE

Lasersz #&F MR R M T :

e INT2. INT4. INT8

e FLOAT4, FLOAT8. NUMERIC

e DATE, TIME., TIMETZ., TIMESTAMP. TIMESTAMPTZ
e VARCHAR, TEXT. BPCHAR

LasersZ 3 HYIRERF T :
e = < <=_> >=_ <>or!=, BETWEEN. ISNOT NULL, IS NULL. LIKE
o BEIZEF: AND. OR. NOT

1.3. HyperLoglLog H{EF

M B =R EMR A = EIEE AnalyticDB for PostgreSQL, BRIR4E Greenplum Database IhgESh, &
Hyperloglog, ABEBMI &R RE XM AT ER RKETWIREBRFR, DMEFHRERMG PV,
uv El S8R,

fl7& HyperLoglLog &4
AT T 8%, €& HyperLoglog #H14:

CREATE EXTENSION hll;

HARXH
o HITWIT&HS, BIE—IEB hl FRE%:

create table agg (id int primary key,userids hll);
o ATWTES, #1T int 2 hil_hashval:

select 1::hll hashval;

BERBEER
o hILEBRFTR= 1=, <> | F1#,

select hll add agg(l::hll hashval) = hll add agg(2::hll hashval);
select hll add agg(l::hll hashval) || hll add agg(2::hll hashval);
select #hll add agg(l::hll hashval);

o hll_hashval EE Y= =/ <>,

> MAYRRAS: 20220121


https://selfservice.console.aliyun.com/ticket/createIndex
https://help.aliyun.com/document_detail/277424.html#concept-2096703
https://help.aliyun.com/document_detail/139271.html#task-2245828
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select 1::hll hashval = 2::hll hashval;
select 1::hll hashval <> 2::hll hashval;

BERRE

e hll_hash_boolean. hll_hash_smallint 1 hll_hash_bigint & hash &,

select hll hash boolean (true);
select hll hash integer(1);

e hll_add_agg: ©JPAY% int %% hll /&=,
select hll add agg(l::hll hashval);
e hll_union: hll #£,
select hll union (hll add agg(l::hll hashval),hll add agg(2::hll hashval));
e hil_set_defaults: RERE.
select hll set defaults(15,5,-1,1);
e hll_print: AF debug E&.,

select hll print (hll add agg(l::hll hashval));

Nl

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 ge
nerate 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
(1 row)
postgres=# select #userids from access date where acc date=current date-2;
?column?
29361.5209149911

(1 row)

1.4. {EFAPoOstGIS

8 > XRUBRA: 20220121
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oL k& FREY- S0 BiEHER

PostGIS 2 FEPost greSQLII— M /&, PostGISIRMIN T=EERRFZINGE: TEXMR. T@R3|. =@
BRIERIMAN = BRIER,

OF "1
e PostGIS;E{EOpen Geospatial Consortium (0OGC) #5E .

e AnalyticDB for PostgreSQLSZ #5PostGIST B (4.3iRZA%T M PostGIS v2.0.3, 6.0iRZAKT fPostGIS
v2.5.3) ,

BRARE

1) BFimEESH
S0l

2) YIREHPostGIST BIER
Y R

create extension postgis;

EEMA:

select postgis version();

select postgis full version();

3) ZEABE|EABIBERE
BECIET GeometyF2RINE, SQLEE:

create table testg ( id int, geom geometry )
distributed by (id);

ZSQLERBANZBEIBEAX AL, JI{aEE G FEPoint / MultiPoint / Linestring / MultiLinestring /
Polygon / MultiPolygonZ, iR ECIEXRINEM GeometryZEEIFISRID, SQLEE:

create table test ( id int, geom geometry(point, 4326) )
distributed by (id);

GeometryZ£ B 5 EPoint, SRID}I4326, SRIDAEEBRIANO,
BXSRDOE&%& SRID
HIEEA, SQLaE:

-— without srid

insert into testg values (1, ST GeomFromText ('point (116 39)'));

-— with srid

insert into test values (1, ST GeomFromText ('point (116 39)', 4326));

JDBC Javafz &% :

> XA 20220121 9


https://help.aliyun.com/document_detail/35428.html#concept-ncj-gmr-52b
https://yq.aliyun.com/articles/137044

=REHIECE AnalyticDB PostgreS

FREY- ST BiEHEH oL IR

import java.sqgl.Connection;
import java.sql.DriverManager;
import java.sqgl.Statement;
public class PGJDBC {
public static void main(String args[]) {
Connection conn = null;
Statement stmt = null;
try{
Class.forName ("org.postgresqgl.Driver") ;
//conn = DriverManager.getConnection ("jdbc:postgresqgl://<host>:3432/<database>"
, "<user>", "<password>");
conn.setAutoCommit (false) ;
stmt = conn.createStatement () ;
String sql = "INSERT INTO test VALUES (1001, ST GeomFromText ('point (116 39)', 4
326) )"
stmt.executeUpdate (sql) ;
stmt.close () ;
conn.commit () ;
conn.close();
} catch (Exception e) {
System.err.println(e.getClass () .getName() + " : " + e.getMessage()):;
System.exit (0) ;
}

System.out.println ("insert successfully");

4) =ERSIEHE
o SIE=HES]

create index idx test geom on test using gist (geom) ;

idx_test_geomNBEXR3IE, testA%kHE, geomAGeometrysi &,
o EREXRAWMLERS

select * from pg stat user indexes

where relname='test';

o FEEERS|IK/N

select pg indexes size('idx test geom');

o RI|EMH

reindex index idx test geom;

o fHBRERS

drop index idx test geom;

10 > SCRYRRA: 20220121
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5) BEZFEBRSQL
o EHSEEEN

-— without srid

select st astext(geom) from testg

where ST Contains (ST MakeBox2D (ST Point (116, 39),ST Point (117, 40)), geom);

-- with srid

select st astext(geom) from test

where ST Contains (ST _SetSRID (ST MakeBox2D (ST Point (116, 39),ST Point (117, 40)), 4326), geom
) 7

ST_MakeBox2D& F4 i, — Envelope,
o JLAIEMEEEN

-- without srid

select st astext(geom) from testg

where ST DWithin (ST GeomFromText ('POINT (116 39)'), geom, 0.01);

-— with srid

select st astext(geom) from test

where ST DWithin (ST GeomFromText ('POINT (116 39)', 4326), geom, 0.01);

ST_DWithinfBi&£&%: ST _Dwithin
o THIEMERHAE (ERNBHEARRL)

-- without srid

select st astext(geom) from testg

where ST Intersects (ST GeomFromText ('POLYGON( (116 39, 116.1 39, 116.1 39.1, 116 39.1, 116 3
9))"'), geom);

-— with srid

select st astext(geom) from test

where ST Intersects (ST GeomFromText ('POLYGON( (116 39, 116.1 39, 116.1 39.1, 116 39.1, 116 3
9))', 4326), geom);

ST *EBFNRNEARHER, EZHETISE PostGISE H&EH

OFY:

AnalyticDB PG 6.0/ 523 B PostGISINgEEE, U A S create extension postgis_topology,
AiEF A Geography£ B eI % (IFEM, SRIDERIAN0EL4326) .

L RiLE ]
1) BFERER

EEchERFIEEHN, BIRKAEZTE LHNGPSEMLRIEEMLHE, ELNUSHRMRE. XN
RSXHUR . BABEXERE (fIZsLKBHR. FUKEKR) §, XRWSZHRBAKNEFELE
NAGR, UBRAKEXBREWVS G, FEXEASHELEEHEERD, TU—RXEEHEN,
ERREEXAEHE, SQLBE:

> MAYRRAS: 20220121 11


http://postgis.net/docs/ST_DWithin.html
https://postgis.net/workshops/postgis-intro/index.html
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CREATE TABLE ky region (

rid serial,
name varchar (256),
geom geometry)

DISTRIBUTED REPLICATED;

A Polygon / MultiPolygonZE B4 E X B #HEE, THRATERKE (Analyze £2) HHBEGSTER
3l, HIEWAKE, TN ARHIER: —HR2EXER, —HEIXHRMEIRE, AHBERBINS
BEFERX5, SQLEE:

- REEXIA

select rid, name from ky region

where ST Contains (geom, ST GeomFromText ('POINT (116 39)'"));
-- EELRER

select rid, name from ky region

where ST Intersects(geom, ST GeomFromText ('POINT (116 39)"'));

SQLEARE: MARUNESGE, ENREXRIeomFRESHBEREHARNIER, MENOFRIERERTRRE
ANEORE, MEAFERBZRPEARNKE, URATIFRERRZRPASIMXE (RBXEREZHE
BNXE, FENIS IRIEISEESNSEN) .

2) BRREHR

RERXEER, SREQGILENDENEMISE, —WSHEAEXHENDRPEERATE K
EHHRID, HXRMIBERLEN:

create table vhc trace d (

stat date text,
trace id text,
vhc id text,
rid wkt geometry)

Distributed by (vhc id) partition by LIST(stat date)
(

PARTITION p20191008 VALUES ('20191008"'),

PARTITION p20191009 VALUES ('20191009'"),

MNBERROEZNKER, BREAMERMRIHERNE, ANITKERLIZGSTZEERS. SQLBE:

SELECT trace id FROM vhc trace d
WHERE ST Intersects (
ST GeomFromText ('Polygon((118.732461 29.207363,118.732366 29.207198,118.732511 29.2059

51,118.732296 29.205644,

118.73226 29.205469,118.732350 29.20470,118.731708 29.203399,118.73170
1 29.202401, 118.754689 29.213488,

118.750827 29.21316,118.750272 29.213337,118.749677 29.213257,118.748699
29.213388,118.747715 29.213206,

118.746580 29.213831,118.74639 29.213872,118.744989 29.213858,118.743442
29.213795,118.74174 29.213002,

118.735633 29.208167,118.734422 29.207699,118.733045 29.207450,118.732803
29.207342,118.732461 29.207363)) "), rid wkt);

15 > STREBRA: 20220121
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2R MDA = B & B9 I Bz B {8 £ 80ms A
3) BAERAH

BEBEMNEERSZIZER, EFAnalyticDB for PostgreSQUIRIEHERENHT, HIEEEMKWSEE: User
K3 EXMShop/EEXEER, REHMSE:

—— user

create table user label (

ghash7 int,
uid int,
workday geo geometry,
weekend geo geometry)
distributed by (ghash?7);
—-- shop
create table user shop (
ghash7 int,
sid int,
shop poly geometry)

distributed by (ghash7);

I 5 5 AR TS 6018+ 2 P GeohashBl ZOrderfR B 5 75 S 1R 25 ) LA MAE A A 75e, MARMESER
5|, BRAISQLEE:

SELECT COUNT (1)
FROM (
SELECT DISTINCT TO.uid FROM user label TO JOIN user shop T1
ON T1l.ghash7 = TO0.ghash7
WHERE Tl.sid IN (1,2,3) AND (ST Intersects(T0.workday geo, Tl.shop poly)
OR ST Intersects (T0.weekend geo, T1l.shop poly))

) c;

1.5. K45 ERoaringBitmap

fuB (bitmap) B2—HMERNIIEEN, MEASTIIRAATENENZ—TRRBRIMUE (OFM1HR
51) , 8ML (bit) ¥N—MURTEEFEXNNIE,

BEVEEBREEN-—TMHERSERE, HAABTENZRITENRERE (AND, ORFIANDNOTFE
g) , TMESMRUENEXTE, FEESARBMEENNXEKTE, ERTEE. REFiE. HEF
FitEd,

ERNNBESSREXERNE, —REENVERTESHELE, Roaring BtmapR—iaS RN FHNNEESEE
%, BRIEH ZHNRAESHESNSARUIETES

Roaring BitmapE4 & & &N

Roaring BitmapfY &% 2482 #8932-bit BB E ([0, n)) KI A 206N R (Chunk) , B—PNEURHRRT R
BHOS166I, HERA— 1A (Container) REMR—MEERNIE16fI, Roaring Bt mapiX LA B R
E—IHSHED, EA—RES|, DHERRPARNES: HEBEE (Aray Container) FIERES
(Bitmap Container) . HAEBRERHRNLE, NESREREZNHE. NRE— 1 BREENEHH
=2/N\F4096, MAHEBRRKGFME, HXRT409%, HAMNERSRKEMRE.
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REXMEMHLER, Roaring BitmapT] MURERZ—MEERIE., EMAETE (AND, OR, XOR)
B, Roaring Bitmapigfft 7 BN E LR S M SLIMAERM I3 2 ENEHE , [F5Roaring BitmapTitE=E
A E SR EH T BME.

EZ X FRoaring BitmapfINBER, BSEEH Wi
ffARoaring BitmapfZEit+&
fEARoaring Bitmapfi E i+ EINEEZ B, BhHEELFUEED EIERoaringBitmapy Bk :

CREATE EXTENSION roaringbitmap;

Bl H RoaringBitmapHUE L EIA) & -

CREATE TABLE tl (id integer, bitmap roaringbitmap) ;

{EFrb_build E®#3E A roaringbit map By #43E :
- AN BN RAIBITEN

INSERT INTO tl SELECT 1,RB BUILD(ARRAY[1,2,3,4,5,6,7,8,9,200]);
“ﬁﬁkﬁ%%ﬂi%ﬁﬁﬁﬁﬁﬁ&ﬂ@ﬁﬁﬁl;%E%ﬁﬁ_¢mmnmmnmp
INSERT INTO tl SELECT 2,RB BUILD AGG(e) FROM GENERATE SERIES (1,100) e;

Bitmapit& (OR. AND., XOR, ANDNOT)

SELECT RB OR(a.bitmap,b.bitmap) FROM (SELECT bitmap FROM tl WHERE id = 1) AS a, (SELECT bitm
ap FROM tl WHERE id = 2) AS b;

BitmapER&it& (OR. AND., XOR. BUILD) , F4 AL ¥t roaringbitmapsy

SELECT RB_OR AGG (bitmap) FROM tl1;
SELECT RB_AND AGG (bitmap) FROM tl1;
SELECT RB_XOR AGG (bitmap) FROM tl1;
SELECT RB_BUILD AGG(e) FROM GENERATE SERIES (1,100) e;

FitE# (Cardinality) ,BI%titroaringbitmaph &% DAMILE R 1HIBITAL

SELECT RB_CARDINALITY (bitmap) FROM tl1;

Mroaringbitmap® iR B & A 189BT T4r (LEE) .

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

BitmapR & FI &

R¥H B i ] Bl

5

14 > MHRA: 20220121
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FR#Y- =R R IR ER

QL iR
HEE A W R il
rb build('{1,2,3,4,
5t")
. ) I WIS A E—
b_build t bit
rb_bui integer(] roaringbitmap ABitmap.
rb_and (rb build (' {1
roaringbitmap, N . +2,3}") ,rb_build("{
rb_and roaringbitmap roaringbitmap Andit&, 3,4,5}1'))
rb or(rb build('{1l,
roaringbitmap, N . 2,3}"),rb_build("{3
rb_or roaringbitmap roaringbitmap Oorit&, L 4,511))
rb xor (rb build('{1l
roaringbitmap, o . +2,3}"),rb_build('{
rb_xor roaringbitmap roaringbitmap Xorit&, 3,4,5)))
rb_andnot (rb_build(
roaringbitmap, N . '{1,2,3}"),rb_build
rb_andnot roaringbitmap roaringbitmap AndNotit&, ('(3,4,5}"))
rb cardinality(rb b
uild('{1,2,3,4,5}")
rb_cardinality roaringbitmap integer ZIEH, )
rb_and cardinality(
rb build('{1,2,3}")
,rb build('{3,4,5}"'
rb_and_cardinali roaringbitmap, integer AnditEHiREIE !
ty roaringbitmap 9 .
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R#H

rb_or_cardinality

rb_xor_cardinalit
y

rb_andnot_cardi
nality

rb_is_empty

rb_equals

rb_intersect

rb_remove

rb_flip

AN

roaringbitmap,
roaringbitmap

roaringbitmap,
roaringbitmap

roaringbitmap,
roaringbitmap

roaringbitmap

roaringbitmap,
roaringbitmap

roaringbitmap,
roaringbitmap

roaringbitmap,in
teger

roaringbitmap,in
teger,integer

i

integer

integer

integer

boolean

boolean

boolean

roaringbitmap

roaringbitmap

OritEHiREE
#,

Xorit EH iR EIE

AndNot i+ EFHiR
EIE%,

HIF R ENEMH
Bitmap,

¥ ¥ N Bitmap
=5HEE,

HIBFE - Bitmap

2EER.

MBitmapfEREF
EHIOffset,

B BitmaptiF
EHIOffset B,

Bl

rb or cardinality(r
b build('{1,2,3}"'),
rb build('{3,4,5}")
)

rb xor cardinality(
rb build('{1,2,3}")
,rb build('{3,4,5}"'
))

rb_andnot cardinali
ty(rb build('{1,2,3
}'),rb _build('{3,4,
51'))

rb is empty(rb buil
a('{1,2,3,4,5}"))

rb equals (rb build(
'{1,2,3}'),rb build
('{3,4,5}"))

rb_intersect (rb_bui
1d('{1,2,3}"),rb_bu
ild('{3,4,5}"))

rb remove (rb_build(
'{1,2,3}"'),3)

rb flip(rb build('{
1I2I3}')I2I3)
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FR#Y- =R R IR ER

QL k&
BREA N Ll iR ]l
)\JgEE’I] Bi;fmapq];% rb minimum(rb build
- N . /NBOffset,
b bit t : ! ("{1,2,3}"))
rb_minimum roaringbitmap integer Spitmap =l
R[E-1,
Jjg(ElE’I] Bi;fmap qﬂyﬁ-i rb maximum(rb build
. . . . JOffset, 4l
! ("{1,2,31"))
rb_maximum roaringbitmap integer SRitmap 2
x[E0,
roaringbitmap,in iR [EBitmapt/)\ il mamle s oust el
rb_rank te erg B integer FEFIEE 1,2,3}"),3)
d Offset By,
rb iterate(rb build
! ffset N -
rb_iterate roaringbitmap setof integer )Iiltilo >€ ("{1,2,31"))
roarinabitma HIBTBitmap 2 & rb_contains (rb buil
rb_contains roanngbitmap. ool BarEn d('(1,2,3}",1)
- integer
Offset,
¥UE¥ﬁBitmap%§ rb contains (rb buil
. inabit ) N T d('{1,2,3}"'),rb bui
rb_contains roarlng .I map bool @'E#ﬁim ~ , ,
integer, integer OffsetE& (FA 1d('{3,4,5}1"))
EE) .
rb _contains (rb_bui
roaringbitmap #lkiBitmap 2% 1d('{1,2,3}"),rb_bu
rb_contains S0 ' bool g8EBII—1 TPIT iy
roaringbitmap . i1d('{3,4,5}"))
bitmap,
rb becontained (1,
integer ¥U%#§EE"] rb_build('{1,2,3}')
rb_becontained roarin Ibitma bool Offset2& )
o P Bitmap& &,
rb becontained(rb b
1| B Bit =573 uild('{1}"),
. roaringbitmap, HrBitmap 2R o ,
rb_becontained . bool wWHRIH—1E rb build('{1,2,3}")
roaringbitmap s )
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R#H

rb_add

rb_add 2

rb_add

rb_remove

rb_jaccard_index

rb_to_array

rb_iterate_decre
ment

AN

roaringbitmap,
integer

integer,
roaringbitmap

roaringbitmap,
integer, integer

roaringbitmap,

integer, integer

roaringbitmap,
roaringbitmap

roaringbitmap

roaringbitmap

BitmapR & K%

RERHE

rb_build_agg

‘A

integer

i

roaringbitmap

roaringbitmap

roaringbitmap

roaringbitmap

float8

integer(]

integer(]

i

roaringbitmap

iR

NS ER
Offset#|Bitma,

Add a specific
offset to
roaringbitmap.

EIIESS N
Offset 2=
Bitmap,

MBitmapTBREF
EHOffset,

HEMmBitmap
Z B #9jaccard#
PLERE,

Bitmapi&#i4 .,

IR [ Offset
List (MKXZE!
IN)

H#ix

BOffset BEM
bitmap,

Bl

rb add(rb build('{1l
12,3,4}t"), 5)

rb add 2(5,
rb_build('{1,2,3,4}
"))

rb_add (rb build (' {1
12,3,4}"), 6,8)

rb remove (rb_build/(
'{1I2I3I4I6I7I8}')I
6,8)

rb jaccard index(rb
_build('{1,2,3,4}")

’

rb build('{1,2}"))

rb to array(rb buil
a('{1,2,3,4}1"))

rb iterate decremen
t(rb build('{1,2,3,
41'))

Bl

rb build agg (1)
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FR#Y- =R R IR ER

BAERT

BRIERF

left

roaringbitma
p

roaringbitma

output

p

roaringbitma

hp,
B
[

And#21E,

W Bitmap

QL iR

RARHAZ TN Bl R Bl

rb or agg(rb build(
rb_or_agg roaringbitmap roaringbitmap OrR&ITE, '{1,2,3}1"))

rb and agg(rb build
rb_and_agg roaringbitmap roaringbitmap AndR&iHE, ('"{1,2,31"))

rb xor agg(rb build
rb_xor_agg roaringbitmap roaringbitmap XorBEaitHE, ('{1,2,31"))

rb or cardinality a
rb_or_cardinality roaringbitma integer OrR&ITEHIR gg (rb_build('{1,2,3
_agg ghimap g BIEEE, 1))

rb and cardinality

agg (rb build('{1,2,
rb_and_cardinali roaringbitma integer AndR & EIHIR o
ty agg 9 P K EEEH,

rb xor cardinality
rb_xor_cardinalit roarinabitma integer XorB&itEHiR agg (rb_build('{1,2,
y_agg geimap ? IR, 311)

Nl

rb build('{1,2,
31') &

rb build('{1,2,
41")
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BIEH left right output R R~
rb build('{1,2}
")
roaringbitma roaringbitma roaringbitma [ LBltmap b build (11,3}
p p p OrfgfE, '
rb build('{1,2}
- - - e No#
“ roaringbitma roaringbitma roaringbitma [ Eltmap b build('{1,3}
p p p XorigfE, "
rb build('{2,3}
— N N N Bitmap "o~
. roaringbitma roaringbitma roaringbitma Andnotig rb build(' (2,4}
p p p 1’E° l)
inabit inabit @ Bitmap® % rb_build('{2,3}
N roraingbitma integer roaringbitma I 2 o+
P P Offset,
bt bt MBitmapi i rb build('{l,2,
) roraingbitma integer roaringbitma - 31 -1
P P Offset,
rb build('{2,3}
roaringbitma roaringbitma AR T -
= 9 9 boolean BitmapE & rb_build('{2,3}
p p o ")
~F o
rb build('{2,3}
N I HIRTEE D D) 2
- roaringbitma roaringbitma boolean Bitmap2 A& rb build(' (1,2,
P P :ER 31
rb build('{2,3}
— N FIRTEE D ') &
28 roaringbitma roaringbitma boolean Bitmap S 548 rb build('(3,4)
p p 35, "
20 > XHEkRA: 20220121
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QL kR
BES left right output Wik )
rb build('{2,3}
N I FIErBitmap2 i
roaringbitma roaringbitma < A _ ) (&
@> A 0 boolean /E\@E%S’I‘ b build('{2}")
(S
roaringbitma Ean e
@> 9 integer boolean EEAEEN ") oe> 2
p Offset,
rb build(' (2,3}
roaringbitma roaringbitma ABtmapR2 o
<@ 9 9 boolean BEWB = A e g
p P 813, 31
rb build('{2,3}
o HIUFAS 20 o
- roaringbitma |~ Offset B ) <e
<@ integer 0 oolean o S€ E@z\ rb_build('{3}")
itmap o

1.6. {#FHUUID-0OSSP

R A B 90 4ar & F UUID- 0SSP,

UUID-OSSPfEif
UUD#IEX B B THELBE—FRRFFUUD, MNmRARFAKRIR, UUDLLFSIERERIEE—4,

UUIDER 32/ M 63 B8 AARL, AR A —HBMF /F+— A FHF+— A F R+ —HAMUFRF+128F

F, SEFNHREFFER, ~ONT:

aleebc99-9c0b-4ef8-bb6d-6bb9bd380all

UUDEXFIAKREZ&, HESEEMERT. AREBSHMABEEZH. £ER

I=

FROANBAA, Bl:

AQOEEBC99-9C0B-4EF8-BB6D-6BB9BD380A11
{a0eebc99-9c0b-4ef8-bb6d-6bbobd380all}
aleebc999c0b4ef8bb6debb9bd380all
alee-bc99-9cOb-4ef8-bb6d-6bb9-bd38-0all
{a0eebc99-9c0bdef8-bb6d6bb9-bd380all}

@ W MERARTBUUDEBE FRIENAHER,

AMNUEFZEM—E
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LR UUID-0SSP
ZEEUUID-OSSPRIBINI T/~ :

CREATE EXTENSION "uuid-ossp";

OFY:

T 14 o7 45035 BF
o UUID4E Al BRI 25

BRI

uuid generate vl ()

uuid generate vlmc ()

uuid generate v3(name

space uuid, name text)

uuid generate v4 ()

uuid generate v5 (name

space uuid, name text)

e JREIUUIDE 8 £
uuid nil ()

uuid ns dns ()

EErds_superuserfX fREI Ik S

TRZIEY.

iR

LEER# S ERVIARABIUUD, EEERT HHEHBIMACHIEAIE a1,

@ 8
SRR,

ZUUDS M E T EAAMRF LM E, REANZ2MERR

PXFEF uu

uuid generate v

MR ESE R —" VI RARBIUUID, #1 uuid generate vl ()
id_generate vimc() {ERNR— 1 HENSEMACHIL,
10 ERANRTENNEINMAGHELE,

R SER—MVIRARUUD, XPMEHSEREEMAZR nane EEE
e Z =8 namespace HER,

o BEENGEZER2FAATEPMRE uwuid ns *() RENEE.

o B name R—MEEHRZEE namespace FHIIRIRF,

g

SELECT uuid generate v3(uuid ns url(), 'example.com');

name REAMDSERETIRE, NFEENUUDPREER MIRGIHX ., FAX
NITEERNUUDABERBINEE B MRKBEMETEXNRREER, £RERE
RUEEN,

IR EER—PMVARABIUUID, B2 RERNE,
RS ER—PMVSIRARUUID, TEZRZEMFVIIRAR UUID, {BR2V5iRA

ERNESHA-TIREEE, BASHA-TEERIAALLMDSEIEE RS, FILARIZ
REERAVSIRATMARVIRA.

R
RZFNIPUUDEE, AARNIZEE—NEIENUUD,

K EDNSHSZEAUUDES,

22
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FEREM- SR REGMHER

Ed bizipu
uuid ns_url() KEFRURLGEZBHIUUIDEE

HKRISOWRIFRF (0ID) HE=EHUUDEE,

uuid ns oid()

uuid ns_x500 () £EX.500R5IEZF (DN) &R EHUUDEE.

Bl
o HH—/\V1RABIUUD,

SELECT uuid generate v1();

REERMT:

uuid generate vl

c7£83bad-bd93-11e9-8674-40a8f01lecde8
(1 row)

o HFH—/NVIRABIUUD,

SELECT uuid generate v3(uuid ns url(), 'example.com');

REERMT:

uuid generate v3

a0473a67-27al1-3c05-a2d1-5¢c134639347f

(1 row)
o £ —NVARRARUUID,
SELECT uuid generate v4();
REERWT:

uuid generate v4

d7a8d47e-58e3-4bd9-9340-8553ac03d144

(1 row)

o LER—"NV5ERARIUUID

SELECT uuid generate v5(uuid ns url(), 'example.com');

EREERMT:

@ 88 HAOIDZASN.180ID, FIPostgreSOLAIMIOIDREXE.
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uuid generate v5

aS5cfee8e-4cfa-5f31-a804-6de6d1245e26

(1 row)

BE N
e OSSPEM
e PostgreSQLE X

1.7. @ ZhparserszFHh X a3

AnalyticDB Post greSQLAR #3E e & 2 Zhparserffiff /5 o] LASE I 2 348 R AT B9 h X433,

@ W X EINEZIFANalyticDB PostgreSQL 6.0 .

EXE R A

PostgreSQLEVA R R =R REMIRRAF S KDE, AFHFPNITE, AnalyticDB PostgreSQLIRIE T &K
Zhparserf” R 3535315

—RBERT, EXRRITURAWTRETTE:
o BRRK:

SELECT name FROM <table...>
WHERE to_ tsvector ('english', name) @@ to tsquery('english', 'friend');

e AIZEGINZESI|:

CREATE INDEX <idx ...> ON <table...> USING gin(to_tsvector('english', name));

Ec&Zhparser
1. ¥ Zhparseri@fsf,

CREATE EXTENSION zhparser;

@ B  EEEMds_superuserU RS R,

2. BEEDNENEE, BB Azh cn,
CREATE TEXT SEARCH CONFIGURATION zh_cn (PARSER = zhparser) ;
BEERKE, BB \ar M \arp WSEBEEFEE. BRIEAXFHAFEENFH,

3. BEFEMEAKE.
o BEZhparsertiz s & :

SELECT ts_ token type ('zhparser');

REERWNT:

24 > MHRA: 20220121
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QL fR

FRBM- =0 iR E

ts token type

97,a,"adjective, ERIA")
98,b, "differentiation, X%
99, c, "conjunction, EiF")
100,d, "adverb, EliEA")

101, e, "exclamation, REMRiA"
102, £, "position, F{IiA")
103, g, "root, JAIR")

104, h, "head, FIEZER S ")
105,1i,"idiom, FZiB")

106, j, "abbreviation, fEH#E"
107,k, "tail, EIEER D)
108,1, "tmp, JJHIE")

109, m, "numeral,gﬂiﬂ")

110, n, "noun, FKid")

112, p, "prepositional, 7Tid
113, q, "quantity, Eid")
114, r, "pronoun, {SiA")

115, s, "space, {bFRiE")

116, t, "time, BFHEE")
117,u, "auxiliary, Bhi@")
118, v, "verb, BhiA")

120, %, "unknown, F&EIia")
121,y, "modal, IBSIA")
122, z,"status, IR&IE")

(26 rows)

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

137"

")

)

111, 0, "onomatopoeia, IFEIE")

ll)

119, w, "punctuation, fREFS")

o BEEzh cntN454 (Configuration) :

SELECT * FROM pg ts config map
WHERE mapcfg= (SELECT oid FROM pg ts config WHERE cfgname='zh cn');

4. AN bR 5 18 SR -

(e]

AN 13 SR -
wN&E (n) o @i (v)

A& (a) « AR (i) . I (e) MSIAE (1) AFDERE:

ALTER TEXT SEARCH CONFIGURATION zh cn ADD MAPPING FOR n,v,a,i,e,l WITH simple;

1 BR 21 SR B
MER2Z3E (n) . 3148 (v) . ¥

A8 (a) . AIE (1) . I (e) MIAE (1) ANFPSIEEKE:

ALTER TEXT SEARCH CONFIGURATION zh cn DROP MAPPING IF exists FOR n,v,a,i,e,l;

5 BEUTTRMREVWLEXLRP I EHINEE:

o

to_tsvector:

SELECT to_tsvector('zh cn',

REGEEWNT:

BERMAEHTENER) ;
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to tsvector

"eXME 4 "HiE 2 "B 1 "#T 3

(1 row)
o to_tsquery:

SELECT to tsquery('zh cn', ' BRMAEHITEXEER") ;

REERMT:

to tsquery

LEE R =
o EXRRERUNE, HBNETHE,
o SXRRIYFRIER, SN LANRHLAEIET,

1.8. EEAHiInt

AnalyticDB PostgreSQLERIE M T pg_hint_planiff, #HEoTLLUBEHING CERIEQRTR) FRABMHRITIE
¥, RBFASQLIIINITEES . ZIEEIE I A SQUIE G 4 R SQUE AERFHE M XS R HInt A, FEHITEISQL
BOERNSQLEEG NS B R Hnt THUBMRE BT .

hix 2 PR 1

B#ipg_hint_planii X RZ/NRAHV6.3.7.0 % LA L BAnalyticDB PostgreSQLAR SEI A _ERRARST 35, 01
EENMARAZNNEEK, BESREENZ/NEAFRAT S,

e A

AnalyticDB PostgreSQLIR{LLaR, BT FitEIEMIEEEMMN, IHESQUEGZH aITHRTEFHLMN
HIEEANRBHNASHT. BEARACRSRURERRIFNATIHY, ERATHREEENRNEXR, &
KLY HHNHTIHRIRGERFHATR,

pg_hint_planff 4 8] LA Hint K38 5 F A A SQUE QI I HRATITRY, FHRMAEBISQUEORARFHINt# 1T
M, FEBEERSQUEOER (FEHSHMERR, HEEHER) NSQUEIRBMEMBMREIN
iR, AMRESHITRE.

T BHInt

el B 1568
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QL iR
5 % HEA
REMAENERNGUCEH ., BRER, 15
BNGUCEH,
BHAIGUCSEUNEMLEMEBER, BNE
HEME (FlanRewritefExecuteFMER)
NV
BEEQRGUCEEH Set (GUC-param value) ° MEETRHIXHFORCAMRIAE, BINS
SET (optimizer off) iBGHFEEHA,
o WMFEBEARFIERAORCARILEE, BINS
SET (KORCAMEXTFEH> <SHMIE>
) EGHEER.
SegScan (table) EEra)E27IESE N
TidScan (table) EEITIDAE,
IndexScan (table[ index...]) BHIRS|IAM, BRWMEE—1RSl,
IndexOnlyScan (table[ index...]) iﬁ%ﬂﬁﬁﬁ&?\mﬁ?ﬁ, BAFEE—TR
P BitmapScan (table[ index...]) EEERMVEZES| (Bitmap) A,
NoSegScan (table) ZHEYIEE,
NoTidScan (table) ZATIDAE,
NoIndexScan (table) ZHRSAHE,
NoIndexOnlyScan (table) ZRNES|IHE,
NoBitmapScan (table) ZRMEZRS|TH.
NestLoop (table tablel .
SR E A REBIREE,
table...])
HashJoin (table tablel[
SR ARG B
table...])
MergedJoin (table tablel[ B RS R
BLIE T AR table...]) - °
@ 350 = NoNestLoop (table tablel 2 B IRELE
BRABEIR L
FRRERE
NoHashJoin (table tablel
M. oHashJoin (table table B

table...])
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QL bR
5 %30 488
NoMergeJoin (table table] o A
e Ty ZHEHERE,
Leading (table table[ table...]) 38l E BRI .
BEIRFR T~
Leading (<join pair>) SR E B ENIREM A E,
A IERIEERAMMNBHEERNTS,
TRANKRERZEALIE #<n> | L +
<n> | FE -<n> HIFE ¢ <n>
p— _ Rows (table table[ table...] <n> Rstrtod RO LUEEIEEF .,
TS U ERR correction)
@ 8 ROWSERMEBRGH, &
EHEE P ERNEENT RFS
TH (RTH/ B REE) .
@ 88
o HEIGUCEHZ I EEHIN XX E 42§ (Postgres query optimizer) 43, XFORCA{LL
BAER,

o SBIENAXIBHITRERXITAE

G TR

* REEARGUCESH
AN ERHIGUCBHERE , XFORCAMEILESME ML,
o XHORCAILZE:

/*+ SET (optimizer off) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val;

KAER AL ERORCARILSS.
o JEFORCAL{LES:

/*+ SET (optimizer on) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val;

ERERERINERORCARA . BIEEEASHBERTSEAORCARKE, REHMAER (FlNEx
M. 3BHREREF) FSERAORCALKARR,

o RIS FORCAMIES:

/*+ SET (optimizer on) SET (rds optimizer options 0) */EXPLAIN SELECT * FROM tl JOIN t2 O
N tl.val = t2.val;

EBHIEREREBERAERORCALIAES ., HUIREERBEORCAMMIZTIEEZ IR B AR EHORCALK
2o
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oL k& FREY- S0 BiEHER

o IBHI/3 FHORCAM L 28 H % 7 ORCAL L 28 B HashjoinBE 1]

/*+ SET (optimizer on) SET (rds optimizer options 0) SET (optimizer enable hashjoin off) *
/EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val;

o PEAERTR
UTRBRERE ML=, ERINERITLT S XEORCAMILES:
SET optimizer to off;
o BHEIt1RHFITERS|IH:
/*+ Indexscan (tl) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val;
o EIFXtIRH#ITRSIHHM:
/*+ NoIndexscan (tl) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val;

o BHItTRMEALT_val T EZRS|43H:

/*+ Bitmapscan(tl tl val) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val;

o BHEIt1FRHITNESIHFE (IndexOnlyScan) :

/*+ Indexonlyscan (tl) */EXPLAIN SELECT t2.*, tl.val FROM tl JOIN t2 ON tl.val = t2.val;

@ 3B NZIAMREIIRERFIN A sEER.

o BHEIt1RFITTIDIHE:

/*+ Tidscan(tl) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val where tl.ctid = '
(1,2)';

@ B TIDAMRAEEDETIDREN A REER.

o BT ERTMEKEINFRT
UTRBREREBMAR, ERAMNBERTUT S XHAORCARAS:

SET optimizer to off;

o EX¥ENtIALR, HEEZEE JIMergejoin:

/*+ Leading ((tl t2)) MergeJoin(tl t2) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2

.val;

o BtiEmt1AAZ%, HEEZE A SNestLooploin:

/*+ Leading ((tl t2)) NestLoop (tl t2) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.

val;

o BXiENt1AZEZR, BEIENZ IEHashjoin:

/*+ Leading ((tl t2)) NoHashJoin(tl t2) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t

2.val;
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o $EEt25t35#THashjoin, BE/E5t1#1TNestLoopjoin:

/*+ Leading (((t2 t3) tl)) HashJdoin(t2 t3) NestLoop (t2 t3 tl) */EXPLAIN SELECT * FROM tl
, t2, t3 WHERE tl.val = t2.val and t2.val = t3.val;

o TSYERTR
UTABNERERNKRE, ERRMBERITUTHRSXAORCARILES:

SET optimizer to off;

B S0R2BRENSTHY K1004E:

[e]

/*+ Rows (t1 t2 *100) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val;

o

B 52BEFEHN ST/ 001 :

/*+ Rows (t1 t2 *0.01) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val;

o

Bt 5128 E E I ST HUE 10017

/*+ Rows (t1 t2 +100) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val;

B 502BEREN S THRA 10047

[e]

/*+ Rows (t1 t2 -100) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val;

B B02BREFNSTHIEIEAT00:

[e]

/*+ Rows (t1 t2 #100) */EXPLAIN SELECT * FROM tl JOIN t2 ON tl.val = t2.val;

GUCE#
SHEMR 2ANE W 8H

EEERHNt FRITE . BUERLE:
pg_hint_plan.enable_hint on e on: F/FHintFItLl,
o off: ZMHintFHitkl,

REERHNEMINEE., BEERE:
E?_hlnt_plan.enable_hlnt_ta of f o on: FEHINtEMIEE,
e
o off: ZEHINGEMINEE,

EX 2B EHOIDFRIMIASOLSHWIBEIPH R, flanEk. &

. BE/FE, REIRE:

° on: FAHODRAZNMNER, ENEMRERZRERESIA
AERENER,

o off: {FRSchema5WRERXBNENTR, RERR

Pg_hint_plan.umble_mode  off Schema FE— MBI NZLEIT SRR NEE.

@ 3B AEBHARNEEDS, DREBEERS
HISERR ORI,
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oL k& FREY- S0 BiEHER

SHEWR BNE WA

. ZE#lParse HiNtNRIVEFIRER[VATER, BENT:
pg_hint_plan.parse_messag info

es error, warning. notice. info. log. debug[1-5],
EHHNMEENRVERERNAESER, BENT:
pg_hint_plan.message_level log

error, warning. notice, info. log. debug[1-5],

BAHIntIh g

1. MANMREENE.
o IFEEMHINtINEE, BEESEUTTSBREANLKGMY:
a. EEHIEE, BMRIE, BEAEPREE,
b. ATUAT oL RERMG:

CREATE EXTENSION pg hint plan;

@ 3B AT ERSFENR,

o IFEEMAHINtINEE, BESEUTSBHEAMRZEEL.
a. IR TRERAERAZFH Apg_hint_plani@ .
b. HITUT SR ERHmM:

CREATE EXTENSION pg hint plan;

@ B NREEANETE ANt AL,

2. (Ti%k) BAHNGEMREES.,
o IRFHMERHINGEMBES, TRMERATEGQESRISIEDERZINEE:

SET pg hint plan.enable hint table to on;
o FFEEMHINGEMAEES, EIE T EBRERAEAHNt AL
@ #B BAXSEAHNGIMENE, AEESMERNEEHNCERENARENR.
3. (T%) EMHING, TTLLUEEREEKhint_plan.hintsk, AHNGER ., BEEE, B0 EMHNG,
EME, FEENTHERSQUEARIRESQUETN, & BMEMHNtFRIBMEHNHRITIHL,

FEMHInt

HAEERBSQUERKISQUIET BN AHNt & Y B MSQUEGA A A @ERIMHNE, TRUSHINGERE R R
MEZR%ZEhint_plan.hintsth, EAE, HRESQLEGEREISQUETS B FIM A HINt,

hint_plan.hints& &80T :
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TN =00 R =REHIEC E AnalyticDB PostgreS

QL fR
Ik il AN
id integer FEMHINt AN RS, BINRIE,
. SQLIEAIAENR, BNERS%L (Param) FE#X (Const) BISQLIE

norm_query_string text p

FEMHZHINt B R AR FRFE, BFSPMABRENN, 2

A, BRARE. TXTHRHBUREDiZESE1
application_name text A

application_name% B HE—RLR,

ASQLIBAIEREMBIHINt
hints text hintsFIAE IE—RLAE.

SQLIEAIERSHIENIHashiE, AFRENLSQLEE—FRIR,
query_hash bigint query_hashBlA i — @5,

BEHEHNMUWE2ETAH, B—SQLEGER R #EE R —Hint
enable boolean m
prepare_param_strings text ERBEIRSQLIEG APrepareiE A, IERESH,

@ 38 EEAMEZESEhnt_planhints#k, ERRNEBERZE, MTE SRS & 0
1T,

UTABENEHNGE R
o SQLEASHLRE

hint plan.gp hint query parameterize (<query>, <application name>)

2% WiEA
query B EHIntASQLIEE],
application name ERHZHINGH N B R FAARRF R R, EBAB= (' ) .

ZRHATFREEAHN ASQUEANSHESHER, BEGFRMNT:

2% WEA
query hash SQLIBAIRIRSHAENHashE, FIIREALSQLEYE—IRIR,
norm_query string SQLIBaIRIR,
comment hints BONER,
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QL kR
2 L]
first matched hint in tab . . . . .
. - - = - fEhint_plan.hintsZ& & 5 SQLIE G 4RAR LA A9 E R
prepare param strings SQLIEG hiREUE BS54,
N

SELECT * FROM hint plan.gp hint query parameterize('/*+ MergeJoin (tl t2) Leading((tl t2))
*/SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < 100 and t2.val > 20;');

REIREIANT :
-[ RECORD 1 J-=—===—=——=————- P e e e e e e O EEE oSS
query hash | -4733464863014584191
norm query string | SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 an
d t2.val > $2;
comment hints | MergeJdoin(tl t2) Leading((tl t2))

first matched hint in table | HashJoin(tl t2) Leading((tl t2))

prepare param strings I {}
o Hint F A& £

hint plan.insert hint table(<query>, <application name>)

Xl iEA
query BEHNtASQLIEE],
application name FERZHINt AN AR FER S, WEBIAE= (' ),

EBZ RO AR —NSQUEGEFEM AR MHNGAN ,, HEEEHASQUEGER. Hint. NMAIRR
FREEBRBHNFAUES, hint_plan.hintsRh A2 EFAESABBBIHNAN, RSESREHINt AN ZEH
true, EEHINtMUZEAfalse,

REIENT

SELECT hint plan.insert hint table('/*+ MergeJoin(tl t2) Leading((tl t2)) */SELECT * FROM
tl, t2 WHERE tl.id = t2.id and tl.val < 100 and t2.val > 1;");

REIREIINT :

insert hint table

(1,"SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 and t2.val > $2;","","Merge
Join(tl t2) Leading((tl t2)) ",-4733464863014584191,¢t,{})

(1 row)

o Hint1& X R £

hint plan.upsert hint table(<query>, <application name>)
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T
FERE- SR BiaitHER oL IR
2 8
query BAEHNtAISQLIEE],
application_ name FEMHZHINt LB RN BFRRFRF R, BHOAEE (' ) .

WMESQLEAIX MBS HERE o] BEHINt, WEhint_plan.hintsER P EHINtER A query BHEE
Hint; tNRZBETEEHING, NEEREIHINGELN

AN LI
i. Zihint_plan.hintsz& I8 BIHINt FL N -

SELECT * FROM hint plan.hints;

BREERUNT:
id | norm query string | app
lication name | hints | query hash | enable |

prepare param strings

1 | SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 and t2.val > $2; |

| MergeJoin(tl t2) Leading((tl t2)) | -4733464863014584191 | £ I {}
2 | SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 and t2.val > $2; |
| Nestloop(tl t2) Leading((tl t2)) | -4733464863014584191 | t | {}
(2 rows)
ii. ATHINt & B0 BR £4 -

SELECT hint plan.upsert hint table('/*+ HashJoin(tl t2) Leading((tl t2)) */SELECT * F
ROM tl, t2 WHERE tl.id = t2.id and tl.val < 100 and t2.val > 1;');

REGERWNT:

upsert hint table

(2,"SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 and t2.val > $2;","","H
ashJoin (t1l t2) Leading((tl t2)) ",-4733464863014584191,t, {})

(1 row)

iii. FEEKHINtMAEEThint_plan.hintsZ:

SELECT * FROM hint plan.hints;

AU EFESQUEAERBIHINt M Nestloop (t1 t2) Leading((tl t2)) ZEALT HashJoin (tl t2)
Leading ((t1 t2)) , REEEWNT:
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QL k& FRBM- =0 iR E

id | norm query string | app
lication name | hints | query hash | enable |

prepare param strings

1 | SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 and t2.val > $2; |

| MergeJoin(tl t2) Leading((tl t2)) | -4733464863014584191 | £ | {}

2 | SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 and t2.val > $2; |
| HashJoin(tl t2) Leading((tl t2)) | -4733464863014584191 | t | {}
(2 rows)

o Hint i BR & £1
o MHBRIT R IDEIHint FLM ;

hint plan.delete hint table (<id>)

o MIRRXMSQLIES], Hint, M AIRIRZAEEIHINtHLA

hint plan.delete hint table (<query>, <hint>, <application name>)

o MIFRFTAXMSQUER, MAMRRFRSEHHINtHA

hint plan.delete all hint table (<query>, <application name>)

2H WEA
id hint_plan.hints&$ #4#RS (D) .
query SQLIES), aIAAREEHInt,
hint Hint,
application name ERZHNN N ARRAFR S, HLBAB= (1 ),
BT

Eifj/Ehint_plan.hintsk{E R :

SELECT * FROM hint plan.hints;

REERWNT:
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QL bR
id | norm query string | applica
tion name | hints query hash | enab
le | prepare param strings
____+ ___________________________________________________________________________ + ________
—————————— Bt et Rt
___+ _______________________
1 | SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 and t2.val > $2; |
| Mergedoin(tl t2) Leading((tl t2)) | -4733464863014584191 | £ I {}
2 | SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 and t2.val > $2; |
| HashJoin(tl t2) Leading((tl t2)) | -4733464863014584191 | t [ {}
3 | select * from tl join t2 on tl.val = t2.val;
| set (optimizer on) set(rds optimizer options O0) | -2169095602568752481 | £ | {}
4 | select * from tl join t2 on tl.val = t2.val;
| set(optimizer off) | -2169095602568752481 | t | {}
(4 rows)
o AR DM BRXT S A9 Hint KLA :
SELECT hint plan.delete hint table(l);
REERUNT:
WARNING: "max appendonly tables": setting is deprecated, and may be removed in a futur
e release.

delete hint table

(1,"SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 and t2.val > $2;","","Mer
geJoin(tl t2) Leading((tl t2)) ",-4733464863014584191,f,{})
(1 row)

EFIMREBIhint_plan.hints3 :

SELECT * FROM hint plan.hints;

REERMUT:
id | norm query string | appli
cation name | hints query hash

enable | prepare param strings

e I,
———————————— e e et e
_______ o
2 | SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 and t2.val > $2; |
| HashJoin(tl t2) Leading((tl t2)) | -4733464863014584191 | t | {}
3 | select * from tl join t2 on tl.val = t2.val;
| set (optimizer on) set (rds optimizer options 0) | -2169095602568752481 | £ | {}
4 | select * from tl join t2 on tl.val = t2.val;
| set(optimizer off) | -2169095602568752481 | t | {}
(3 rows)
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FEREM- SR REGMHER

o RAESQUES]. HintFN R FAFRIRFRF & M BRXS KL A Hint KL -

SELECT hint plan.delete hint table('SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val
< 5 and t2.val > 1;', 'HashJoin(tl t2) Leading((tl t2))"');

REMERWMT:

delete hint table

(2,"SELECT * FROM tl, t2 WHERE tl.id = t2.id and tl.val < $1 and t2.val > $2;","", "Has
hJoin(tl t2) Leading((tl t2)) ",-4733464863014584191,t, {})

(1 row)

EHMBR/FHIhint_plan.hints3 :

SELECT * FROM hint plan.hints;

BREMERMNT:

id | norm query string | application name |
hints | query hash | enable | prepare param strings
e et fommmmmmmmemme=== e
————————————————————————————————— o

3 | select * from tl join t2 on tl.val = t2.val; | | set(optimizer o
n) set(rds optimizer options 0) | -2169095602568752481 | £ I {}

4 | select * from tl join t2 on tl.val = t2.val; | | set(optimizer o
ff) | -2169095602568752481 | t [ {}
(2 rows)

> MAYRRAS: 20220121

37



TN =00 R =REHIEC E AnalyticDB PostgreS
- QL iR

o RAESQUESR). NAIRRFHRF M BRXS R EIHINt R :

SELECT hint plan.delete all hint table('select * from tl join t2 on tl.val = t2.val;');

REEERWMT:

delete all hint table

(3,"select * from tl join t2 on tl.val = t2.val;","","set (optimizer on) set(rds optimi
zer options 0) ",-2169095602568752481, f, {})

(4,"select * from tl join t2 on tl.val = t2.val;","","set (optimizer off) ",-2169095602
568752481,t,{})

(2 rows)

EiFM RSB hint_plan.hintsz
SELECT * FROM hint plan.hints;

REMERINT:

id | norm query string | application name | hints | query hash | enable | prepare para

m_strings

o Hint {5 AER %1
o FAXMIDEIHINtMN, /&R ERSQUETEIRNEEHNtMUEARTTH:

hint plan.enable hint table (<id>)

o BAXMMSQLEES, Hint, NERAZFENHNMAN, BHEERBSQUEDERNE S HInt N IEAR ]
A

hint plan.enable hint table (<query>, <hint>, <application name>)
o Z&)F3$RIDEIHINt FLAY :

hint plan.disable hint table (<id>)
o ZEIFXMSQUES], Hint, MFHRRFRFEEAIHINtHLN :

hint plan.disable hint table(<query>, <hint>, <application name>)

o FIEXNSQUESR, MAMRRFHF SHHHNtAN

hint plan.disable all hint table(<query>, <application name>)

2 WA
id hint_plan.hints®& 8455 (ID) .
query SQLEM), TIRAREEHINt,

38 > MAYRRAS: 20220121



=REHIECE AnalyticDB PostgreS

o )
QL iR FRBM- 5008 R IR HE
24 1588
hint Hint#Lm ,
applleaillon mae SEMZHINN R FARRF R S, WARABE (' ) .

AT
i Ehint_plan.hintsE{ER:

SELECT * FROM hint plan.hints;

REERMT:
id | norm query string | application name |
hints | query hash | enable | prepare param strings
—_———t o o
——————————————————————————————— B et e e it e
S |

select * from tl join t2 on tl.val = t2.val; |

| -2169095602568752481 | £ |
select * from tl join t2 on tl.val

| set (optimizer off
6 | = t2.val; |

| set (optimizer on)
-2169095602568752481 | t |

set (rds optimizer options 0) |
(2 rows)

o 2= b3 RZIDEIHint FLAY -
SELECT hint plan.disable hint table(6);

REMEEMT:

disable hint table

(6,"select * from tl join t2 on tl.val = t2.val;","","set (optimizer on)
zer options 0) ",-2169095602568752481,f, {})

(1 row)

set (rds_optimi

EFWTERSEHhint_plan.hintsZ

SELECT * FROM hint plan.hints;

REMERMT:
id | norm query string | application name |
hints | query hash | enable | prepare param strings
—— e e ——————
————————————————————————————————— B et e
5 | select * from tl join t2 on tl.val = t2.val; | | set(optimizer o
ff) | -2169095602568752481 | £ | {}
6 | select * from tl join t2 on tl.val = t2.val; |

| set(optimizer o
n) set(rds optimizer options 0) |

-2169095602568752481 | £ |
(2 rows)
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FRHEM- =0T Eim T EH oL IR

o JEEXtNIDEIHint HLAI ;

SELECT hint plan.enable hint table(5);

REEERWMT:

enable hint table

(5,"select * from tl join t2 on tl.val = t2.val;","","set(optimizer off) ",-2169095602
568752481, t,{})
(1 row)

FHTERSFEHNINt_plan.hintsE :

SELECT * FROM hint plan.hints;

REMERMT:
id | norm query string | application name |
hints | query hash | enable | prepare param strings
e L E L L P L E L e e P Tt o fom e
————————————————————————————————— R A S
6 | select * from tl join t2 on tl.val = t2.val; | | set(optimizer o
n) set(rds optimizer options 0) | -2169095602568752481 | £ | {}
5 select * from tl join t2 on tl.val = t2.val; | set (optimizer o
£f) | -2169095602568752481 | t [ {}
(2 rows)
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FRBM- =0 iR E

o WRIFESQUESG). NAIRRFFFH/E AN MAIHINt AN :

SELECT hint plan.enable hint table('select * from tl join t2 on tl.val = t2.val;', 'set

(optimizer off)'");

REMEERMT:

enable hint table

(5,"select * from tl join t2 on tl.val = t2.val;","","set (optimizer off) ",-2169095602
568752481,t,{})

(1 row)

FHTERSEBhint_plan.hintsz

SELECT * FROM hint plan.hints;

BREMERMNT:
id | norm query string | application name |
hints | query hash | enable | prepare param strings
e ommmmmmmmmemme==== e
————————————————————————————————— B et et e
6 | select * from tl join t2 on tl.val = t2.val; | | set(optimizer o
n) set(rds optimizer options 0) | -2169095602568752481 £ | {}
5 | select * from tl join t2 on tl.val = t2.val; | | set(optimizer o
ff) | -2169095602568752481 | t [ {}
(2 rows)

H##pg_hint_plani&E#4
MREBAFTEFEAHNINEE, TTLUBE A TIEQ B HEM:

DROP EXTENSION pg hint plan;

BXXHE

B Hint FRAIT LY
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FRHR- L/ Java (5 =REHIEC E AnalyticDB PostgreS
QL fR

2.PL/Java {£F
2.1. {E€HPL/Java UDF

AnalyticDB PostgreSQLIR Sz 5 P {EPL/Javaid s, BEH LEARTKGE, HFABAXEARGEIZBEFE
EXEE (UDF) ., iZINEEZIFAIPL/ JavaiB S ANt XERPL/Java 1.5.0, ERBINVMIRANT.8,

AN BT BIZEPL/Java UDFBYREISE, ELHPL/ Javaktfl, 580 PL/javaltis (BE HiEH%5) .
BESE
1. EAnalyticDB PostgreSQLIR®, HITIN T &<, CIEPL/Javatdt (BN EUBERZHIT—R) &

create extension pljava;

2. RFEVFFE, REEEXRHM, 61, EAWTRBREE Test.java XHF:

public class Test

{
public static String substring(String text, int beginIndex,

int endIndex)

return text.substring(beginIndex, endIndex) ;

}

3. /85 manifest.txt XX,

Manifest-Version: 1.0
Main-Class: Test
Specification-Title: "Test"
Specification-Version: "1.0"
Created-By: 1.7.0 99
Build-Date: 01/20/2016 21:00 AM

4. FITAMT&HS, BEFRFITE.

javac Test.java

jar cfm analytics.jar manifest.txt Test.class
5. 4@55%4/:15529"] analytics.jar K'f¢, Eﬂoss?&"%ﬂé‘ﬁ%k{%iﬂosso
osscmd put analytics.jar oss://zzz

6. fEAnalyticDB PostgreSQLiRSh, #4TCreate Library@i<, 345 A\ZE|AnalyticDB PostgreSQLARD

D F& Create Library Rz #xfilepath, —IxSAN—1X&, B4, Create Libraryi® 5=
X, TTUREIOSSEEEAN, #E1ES W Create Librarytn LBIEHR

create library example language java from 'oss://oss-cn-hangzhou.aliyuncs.com filepath=

analytics.jar id=xxx key=yyy bucket=zzz';

7. 7EAnalyticDB PostgreSQLIR S, TN T &<, SIEFEMRER UDF,
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Cﬁ)ﬁﬁiiﬂlﬁﬁﬁ AnalyticDB PostgreS TR PL/Java

create table temp (a varchar) distributed randomly;

insert into temp values ('my string');
create or replace function java substring(varchar, int, int) returns varchar as 'Test.

substring' language java;

select java substring(a, 1, 5) from temp;

2.2. {EH Create Library &

AZFERFSEANBENZREE, AnalyticDB for PostgreSQL 5| \Y Create Library/Drop Library ©5< ., {£H
e S BIE PL/Java B9 UDF B97=f, 52 W PL/Java UDFEYEH,

ARMANBT Create/Drop Library 5L 8MER 7.

Bk

CREATE LIBRARY library name LANGUAGE [JAVA] FROM oss location OWNER ownername
CREATE LIBRARY library name LANGUAGE [JAVA] VALUES file content hex OWNER ownername

DROP LIBRARY library name

S

® library name : ERENENEZR, ECLENESERENENIWRER, DAEMRTBHE,
RNEBREME,

e 1ANGUAGE [JavA]l @ EERENEE. BRIXXIF PL/ava,

® oss location : BIXHMAMIE, HTLUEE 0SS FHBMMREIR, RUUEE—XHE, BEReE
E4EX ., HigR A

oss://oss_endpoint filepath=[folder/[folder/]...]/file name id=userossid key=userosskey b

ucket=ossbucket

e DMERRE = STS (Security Token Service) IfB4EUESR G |o) 0SS F48%, SR EFSTSIGET 5D

78N

AR E0SS, ERERA:

oss://oss_endpoint filepath=[folder/[folder/]...]/file name id=userossid key=userosskey t

oken=usersecuritytoken bucket=ossbucket

® file content hex : XMARZE, FTRA 16 #HHl, BN, 73656c6563742031 FAR" select 1”7 B9
16 #HFFHR. EEXMEE, TUEESASXH, AU\ 0SS,

[ ownername . ?Eiﬁﬁﬁfjo

e DROP LIBRARY : MIBR—/MNEE,
Bl
o R~ 1: BRERZNA analytics.jar Hjardl,

create library example language java from 'oss://oss-cn-hangzhou.aliyuncs.com filepath=an

alytics.jar id=xxx key=yyy bucket=zzz';

o R~fi) 2: ERASTSIGEHEIERFZSZAN analytics.jar B jar &,

create library example language java from 'oss://oss-cn-hangzhou.aliyuncs.com filepath=an

alytics.jar id=xxx key=yyy token=ttt bucket=zzz';
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F&RFM-PL/Java (EFH

=REHIEC E AnalyticDB PostgreS
QL kR

o Rfl3: HESANHRAS, FTRA 16 #il,
create library pglib LANGUAGE java VALUES

o R4 MBR—EE,

drop library example;

o 15 BEEEARKNE.

select name, lanname from pg library;

'73656c6563742031"' OWNER "myuser";

44
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QL & FF & M-PL/Python (&

3.PL/Python {&

=REHIECEANalyticDB PostgreSQLER 3 F &/ PL/Python 32 ESHEX B,

BR w1
o AR I#H7E PL/Python th{E Mt & SR,

o AXIFTEMBIEAR (k0 UPDATE. . .WHERE CURRENT OF and DELETE...WHERE CURRENT OF ) o

o A¥Epython2, EARZ#Epython3,

eI 2 5 M B PL/Python &4

£ AnalyticDB for PostgreSQL &, #fTWN T &<, SIZEILMBR PL/Python f&H (81 %&?EEAHETM:I—
X) . EA PL/Python 2IFFFEIBES, RXHERBIBENSNR (118) KS, HiTzHmd. UTRE
t, SRREKS Aadmin, FEEIE PL/Python FREMEIEESR A testdb :

Bl PL/Python &4

$ psgl -U admin -d testdb -c 'CREATE EXTENSION plpythonu;'

g% PL/Python #& 14

$ psgl -U admin -d testdb -c 'DROP EXTENSION plpythonu;'

£/ PL/Python F & Python K%

D & HBTFLRLER PL/Python BEEEFK, SIEPYthonRHIEELTH, LADBPGEARA
ARBINTRENKE, AEEEIE

B B Python iR %K

CREATE FUNCTION return int array()
RETURNS int[]

AS $$
return [1, 2, 3, 4]

$$ LANGUAGE plpythonu;

152 PR BR 28

SELECT return int array();

return int array

{1,11,21,31}

(1 row)

SEH
XF Python WEZ A%, B MPythonEN,
XF PL/Python WES A%, ES M PostgreSQLI 1Y,
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4.AnalyticDB PostgreSQLIRES IR

AnalyticDB PostgreSQLIR R 528 A BRI B H R EE T 7 AN EFHHEIRAE, XEADERFSQLY
"SQLSTATE" RBEBHIIIE, AXPFH T PostgreSQL 8.1 E X KGR,

iR aX

00 2: 1B1EMIN

00000 M IN5ER (SUCCESSFUL COMPLETION)

01 2%: &

01000 Z& (WARNING)

0100C IRE T HASLE (DYNAMIC RESULT SETS RETURNED)
01008 =& RESTTERSSA (IMPLICIT ZERO BIT PADDING)

01003 EESRHENKRTZE (NULL VALUE ELIMINATED IN SET FUNCTION)
01007 FAUR (PRIVILEGE NOT GRANTED)

01006 BB IE (PRIVILEGE NOT REVOKED)

01004 FERHIFEEARER (STRING DATA RIGHT TRUNCATION)

01PO01 JRFZ 89451 (DEPRECATED FEATURE)

02 2£: RAHE — ZR SOLINENER, XLEEEX

02000 BEHIE (NO DATA)

RE T EEMRMANSERE (NO ADDITIONAL DYNAMIC RESULT SETS

02001 RET URNED)

03 %£: SQLIEAMRLE
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QL iR HIRG
HizE aX
03000 SQLIEA) R4 (SQL STATEMENT NOT YET COMPLETE)

08000 EHERE (CONNECTION EXCEPTION)
08003 JEHEARTZTE (CONNECTION DOES NOT EXIST)
08006 YEFES K (CONNECTION FAILURE)

SQLE P i RAEEEIISQLIZEHE (SQLCLIENT UNABLE TO ESTABLISH

08001 SQLCONNECTION)

08004 SQLARS B8 E4E 7237 SQLIZEIE (SQLSERVER REJECTED EST ABLISHMENT OF
SQLCONNECTION)

08007 RABIES M (TRANSACTION RESOLUTION UNKNOWN)

08PO1 3% &MY (PROTOCOL VIOLATION)

09 2£: fARMERE

09000 & BEERE (TRIGGERED ACTION EXCEPTION)

0A 3£ AXFFHE

0A000 AXFFU4F M (FEATURE NOT SUPPORTED)

OB 2: FEEBSMBAKL

0B000 IESEEZ VA4 (INVALID TRANSACTION INITIATION)
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IR QL f&
B aX
0F000 18RS % (LOCATOR EXCEPTION)
OF00T IEEBEMISRAEE (INVALID LOCAT OR SPECIFICATION)

OL 2 JEFEMRAN

0LO00

OLPO1

0P %: FEABEHR

0PO00

21 % BER

21000

22 % HREE

JESEMWAR (INVALID GRANTOR)

JESEMAUR/E (INVALID GRANT OPERATION)

JEEAEE (INVALID ROLE SPECIFICATION)

#3%5/R (CARDINALITY VIOLATION)

22000 #iERE (DATA EXCEPTION)
2202E MATHREEIR (ARRAY SUBSCRIPT ERROR)
22021 FRAEESFHEER (CHARACTER NOT IN REPERT OIRE)
22008 HERBY /) ER H ( DATETIME FIELD OVERFLOW )
22012 #ZR (DIVISION BY ZERO)
22005 T{E i (ERROR IN ASSIGNMENT )
22008 PiEF R b2 (ESCAPE CHARACT ER CONFLICT)
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QL AR HIRG
B aX
22022 fgRegiat (INDICATOR OVERFLOW)
22015 WERZEREH (INTERVAL FIELD OVERFLOW )
2201E STHIEEHIEESEL (INVALID ARGUMENT FOR LOGARITHM)
2201F EHEHBIIEES S (INVALID ARGUMENT FOR POWER FUNCTION)

ERRHBIIEESE (INVALID ARGUMENT FOR WIDTH BUCKET

22016 FUNCTION)

22018 HARVEM I AEE B RME (INVALID CHARACT ER VALUE FOR CAST)
22007 e HHAEYE A& 0 (INVALID DATETIME FORMAT )

22019 ERBIHIRFFF (INVALID ESCAPE CHARACTER)

2200D JEEBI IR FT (INVALID ESCAPE OCTET)

22025 JEskki% 2 (INVALID ESCAPE SEQUENCE)

22P06 JEAREE A& F R (NONSTANDARD USE OF ESCAPE CHARACTER)
22010 JELIE RS SHUE (INVALID INDICAT OR PARAMET ER VALUE)
22020 JESEMREIE (INVALID LIMIT VALUE)

22023 k58 4E (INVALID PARAMETER VALUE)

2201B JERIENIZRIXT (INVALID REGULAR EXPRESSION)

22009 EER X ERIE (INVALID TIME ZONE DISPLACEMENT VALUE)
2200C IEEE AR (INVALID USE OF ESCAPE CHARACTER)
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2200G BREXEEARIE (MOST SPECIFIC TYPE MISMAT CH)
22004 RAYFNULLE (NULL VALUE NOT ALLOWED)
22002 NULLIE R BES RE82 % (NULL VALUE NO INDICAT OR PARAMETER)
22003 HFEBHTEE (NUMERIC VALUE OUT OF RANGE)
22026 FRHIEKERIE (STRING DATA LENGTH MISMAT CH)
22001 FEHUIRHDEEBT (STRING DATA RIGHT TRUNCATION)
22011 HERFFE451R (SUBSTRING ERROR)
22027 H B2 (TRIM ERROR)
22024 REFRBCFSE (UNTERMINATED C STRING)
2200F FERENFHSH (ZERO LENGTH CHARACTER STRING)
22P01 ZAS%E (FLOATING POINT EXCEPTION)
22P02 AEEAEIMALT, (INVALID TEXT REPRESENTATION)
22P03 JEsE T EI R (INVALID BINARY REPRESENTATION)
22P04 FEI2HICOPY#& L (BAD COPY FILE FORMAT)
22P05 AEENIRFFF (UNTRANSLATABLE CHARACTER)
23 % EREBMLYR
23000 BEREEMHLR (INTEGRITY CONSTRAINT VIOLATION)
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23001 & PRE] (RESTRICT VIOLATION)
23502 E/RIEZ (NOT NULL VIOLATION)
23503 ERIMNELER (FOREIGN KEY VIOLATION)
23505 HBRE—23R (UNIQUE VIOLATION)
23514 FERIE (CHECK VIOLATION)

24 2 BRBERRS

24000 IEEFARIRA (INVALID CURSOR STATE)

25 % EESBERET

25000 IEEE RIS (INVALID TRANSACTION STATE)
25001 SERRBISQLIRAS (ACTIVE SQL TRANSACTION)
25002 PEEZELEE (BRANCH TRANSACTION ALREADY ACTIVE)

25008 BFENFREREHNRESHS] (HELD CURSOR REQUIRES SAME ISOLATION

LEVEL)

25003 WAXESHNABRYUHFE AT (INAPPROPRIATE ACCESS MODE FOR
BRANCH TRANSACTION)

25004 TR TESHAEHUNRBESRS (INAPPROPRIATE ISOLATION LEVEL FOR
BRANCH TRANSACTION)

25005 PEEEZEEFKRHNSQLES (NO ACTIVE SQL TRANSACTION FOR BRANCH
TRANSACTION)

25006 HERISQLES (READ ONLY SQL TRANSACTION)
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26 2£: JEEASQLIBGR

26000

27 #: MERNHIEREZENR

27000

28 2 FEEENE

28000

2B 2 RATFEMRBOI ERHARF

2B000

2BPO1

2D % JEERMESRLIE

2D000

2F£: SQLERRE

2F000

IR QL kR
B aX
25007 AEERMBEFEIEES (SCHEMA AND DATA STATEMENT MIXING
NOT SUPPORTED)
25P01 SRASEIRHISQLES (NO ACTIVE SQL TRANSACTION)
25P02 FERMBISQLES S (IN FAILED SQL TRANSACTION)

JE5RSQLIEAE (INVALID SQL STATEMENT NAME)

fit & BOBUE M ZSE M (TRIGGERED DATA CHANGE VIOLATION)

JESEIBINEE (INVALID AUTHORIZATION SPECIFICATION)

RATFIEIRIFBIM SR 48R 4F (DEPENDENT PRIVILEGE DESCRIPT ORS STILL
EXIST)

RS SR #4872 7E (DEPENDENT OBJECTS STILL EXIST)

JESEMIER4L1E (INVALID TRANSACTION TERMINATION)

SQLIFEFE (SQL ROUTINE EXCEPTION)
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2F005 HITHRECEHEIREIEEG (FUNCTION EXECUTED NO RETURN
STATEMENT)
2F002 RAVEHRSQLEIE (MODIFYING SQL DATA NOT PERMITTED)
2F003 EFERZIERSQLIEE (PROHIBITED SQL STATEMENT ATTEMPTED)
2F004 RAVFEENSQLEE (READING SQL DATA NOT PERMITTED)
34 2 EEFINE
34000 IE5EHHRE (INVALID CURSOR NAME)
38 %: SMEIEREE
38000 HMERISF2 B (EXTERNAL ROUTINE EXCEPTION)
38001 RAFEEHISQL (CONTAINING SQL NOT PERMITTED)
38002 RAVFEKSQLEIE (MODIFYING SQL DATA NOT PERMITTED)
38003 EEAZIEAISQLIES (PROHIBITED SQL STATEMENT ATTEMPTED)
38004 AAVFEIMSQLEIE (READING SQL DATA NOT PERMITTED)
39 %: SMIIRIBRARE
39000 SRS A S E (EXTERNAL ROUTINE INVOCATION EXCEPTION)
39001 IR [ T E%BISQLSTATE (INVALID SQLSTATE RETURNED)
39004 RA¥FEE (NULL VALUE NOT ALLOWED)
39P01 3 & il & 281X (TRIGGER PROTOCOL VIOLATED)
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3D % EEHURES

3D000

3F % EERR

3F000

40000

40002

40001

40003

40P01

42 % EERERSEEER AN

42000

JEEEIEES (INVALID CATALOG NAME)

£ EZ (INVALID SCHEMA NAME)

ELEE (TRANSACTION ROLLBACK)

EREZEEMLER (TRANSACTION INTEGRITY CONSTRAINT
VIOLATION)

BT (SERIALIZATION FAILURE)

AHMEBECARELER (STATEMENT COMPLETION UNKNOWN)

{5 F L8 (DEADLOCK DETECTED)

BERIREEERIAEHA (SYNTAX ERROR OR ACCESS RULE
VIOLATION)

IR QL f&
B aX
39P02 3% R SRF1MY (SRF PROTOCOL VIOLATED)
3BE: RERRE
3B000 1R7FS5E (SAVEPOINT EXCEPTION)
3B001 FMEREZ S (INVALID SAVEPOINT SPECIFICATION)
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42601 EREEIR (SYNTAX ERROR)
42501 PR (INSUFFICIENT PRIVILEGE)
42846 Tk T2 R (CANNOT COERCE)
42803 AR (GROUPING ERROR)
42830 IE55B94M2 (INVALID FOREIGN KEY )
42602 %2 (INVALID NAME)
42622 ZZ XK (NAME TOO LONG)
42939 {#8EF (RESERVED NAME)
42804 HIRL B RILE (DATATYPE MISMATCH)
42P18 RARBIEIELEE (INDETERMINATE DATATYPE)
42809 SEIRBIXS R EAE (WRONG OBJECT TYPE)
42703 RENHFER (UNDEFINED COLUMN)
42883 RENHBIREL (UNDEFINED FUNCTION)
42P01 KRIEMNHIZE (UNDEFINED TABLE)
42P02 REXHIZE (UNDEFINED PARAMETER)
42704 RENIFE (UNDEFINED OBJECT )
42701 EEHFER (DUPLICATE COLUMN)
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42P03 EE AR (DUPLICATE CURSOR)
42P04 EER%IEE (DUPLICATE DATABASE) )
42723 EEHIRE (DUPLICATE FUNCTION)
42P05 EEHESFIEEG (DUPLICATE PREPARED STATEMENT )
42P06 B8R (DUPLICATE SCHEMA)
42P07 EEH9% (DUPLICATE TABLE)
42712 EE M54 (DUPLICATE ALIAS)
42710

FEEHXR (DUPLICATE OBJECT)

42702 N FER (AMBIGUOUS COLUMN)

42725 IR ER X (AMBIGUOUS FUNCTION)

42P08 S (AMBIGUOUS PARAMETER)

42P09 A4S (AMBIGUOUS ALIAS)

42P10 k%= B3I (INVALID COLUMN REFERENCE)
42611 JEEFERENX (INVALID COLUMN DEFINITION)
42P11 JEEHRE X (INVALID CURSOR DEFINITION)

42P12 IEEBIEIREE X (INVALID DAT ABASE DEFINITION)
42P13 R EE X (INVALID FUNCTION DEFINITION)
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42P14 R ESIFIEGENX (INVALID PREPARED STATEMENT DEFINITION)
42P15 EEER EX (INVALID SCHEMA DEFINITION)
42P16 JEiE%E X (INVALID TABLE DEFINITION)
42P17 AEE SR ENX (INVALID OBJECT DEFINITION)

44 2 EBR WITH CHECK &I

44000 KR WITH CHECK 3EIR (WITH CHECK OPTION VIOLATION)

53 %: BRA®

53000 ZIBAT (INSUFFICIENT RESOURCES)
53100 % (DISK FULL)

53200 W7#EFR (OUT OF MEMORY )

53300 AZ & (TOO MANY CONNECTIONS)

54 % BIREFRES

54000 #BIE2FEIRE] (PROGRAM LIMIT EXCEEDED)
54001 EAAEZ (STATEMENT TOO COMPLEX)
54011 AXZFE (TOO MANY COLUMNS)

54023 B#KX% (TO0 MANY ARGUMENTS)

55 % : WRAEMLE KRR
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55000 SHRATEFAEEREPRA (OBJECT NOT IN PREREQUISITE STATE)
55006 XEREEATR (OBJECT IN USE)
55P02 TR EBIEITZ4 (CANT CHANGE RUNTIME PARAM)
55P03 ${ARo]3k8 (LOCK NOT AVAILABLE)

57 % BEETS

57000 #1E&F% (OPERATOR INTERVENTION)
57014 EiFHREUE (QUERY CANCELED)

57P01 EIRF XM (ADMIN SHUTDOWN)

57P02 BARXH (CRASH SHUTDOWN)

57P03 METEEE (CANNOT CONNECT NOW)

58 #: R&AHIR (PostgreSQL B WEPHIEEIR)

58030 IO%&i2 (IO ERROR)
58P01 KRENXHBISHE (UNDEFINED FILE)
58P02 FEE M4 (DUPLICATE FILE)

FO 2£5: ECEMMHEIR

FO000 B B X 44592 (CONFIG FILE ERROR)

FOO001 PIHETFE (LOCK FILE EXISTS)
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QL AR HIRTY
B aX
PO 2: PL/PGSQL 12
P0000 PL/PGSQL 512 (PLPGSQL ERROR)
P0001 #LH 2 & (RAISE EXCEPTION)
XX 2 AR
XX000 MEREEIR (INTERNAL ERROR)
XX001 #IEIRIR (DATA CORRUPTED)
XX002 Z 35| (INDEX CORRUPTED)
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5. 8UEE AL Ak

AnalyticDB for PostgreSQL 2t S/ #IBEN/MEH X, ARG 4B INSERT i35G . COPY&r<. 0SSHbE
BFHITEAN. EH Client SDKEAMHEAF.

Hoh INSERT EGF] COPY S5S BB AN #IE19E T Master T, INSERT EQEMZE3MBINEIESEANE,
COPY 5 $ BB N MEBEMR T INSERT, TTLUAZEIEH 30MB, 0SS 48R AZENMHURSK  (segment) FITIE
B, B4AXM 0SS MEI8EBITIAEl 30MB, BAMEBERES XKLL &,

B —: INSERT &4

iBiT INSERT IBA)EAEIE, NIRABNEE, BINHEE INSERT EGHEZSME VALUE 1T, tILMEH
3MBHIEEE A,

INSERT INTO performers (name, specialty) VALUES (‘Sinatra’, ‘Singer’), ..;

D &

HITEEHNE AR, ZEiNkH ORCA SQLLKLEE, ORCA ERERTHMML, EXNEHRIEG, SH XK
ARHENBFTFMACPUITERMN . Session SIERFIXFORCALKETHS:  “set optimizer=
off;” ; HIRTRELHIRAXHE,

AFRX=: copPY®d

{ERA\COPY#<, TJRUEARMEISIARSIH#3ES AN AnalyticDB for PostgreSQL, ZAibEIS AR HERERT
#®H, MEEES. MEFRERSEANIFSHNNG., RNt FFAF£EA JDBC #1417 COPY &4, JDBC
bR T Copyln 5. B COPY A, XIFEP 30MBHIEIREATLSNRE.

COPYSSHIREMT o] LA W COPY S S H(EH

BFR=: 0SS 4ERSEAHMSH

B 0SS #hk, HIRTTLIMENT R (Segment ) HFTHEARSH. BASAHSHRE, BEHRHEL
MR, BT REVPEF 30MB HHIIES A,

B OSSHERHIEEANNSHIRIE, TTASREAHOSSHESEENOSSHE

AFXP: EidClient SDK FABSHBEAER

AnalyticDB PostgreSQLhR Client SDKi&iZ API 2R B4 PRI S MEEE N EIEZ AnalyticDB PostgreSQL
MW AR, ZISAFPESUFARNIEEANRERF. B SOKALKBEANRER, tIEkiEAnalyticDB
PostgreSQLARF B AHIERRRE, EREOEEL. BFEDE, HHLREECOPY/INSERTEAN, BEH1T
HEREHHBLELRRF

Client SDKZ FimAPI, ESBRClient SDKAI1E
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