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1.1 SQLIZZUREENX

1.1.1 EEL 558
DLISZ3FLATEIEZLEY

CHAR, VARCHAR, STRING, BOOLEAN, BINARY, VARBINARY, BYTES, DECIMAL,
TINYINT, SMALLINT, INTEGER, BIGINT, FLOAT, DOUBLE, DATE, TIME, TIMESTAMP,
TIMESTAMP_LTZ, INTERVAL, ARRAY, MULTISET, MAP, ROW, RAW

FESQUEAIX LKA T 12 RS IRORIBE AL
1.1.2 (REXEF

— LR ERAYAES BERTREE N RBF LA REER
MRERUTFHREAFRE, BEERIMERRSISBZFREGER, flil

“value’, “count” ,

A, ABS, ABSOLUTE, ACTION, ADA, ADD, ADMIN, AFTER, ALL, ALLOCATE, ALLOW,
ALTER, ALWAYS, AND, ANY, ARE, ARRAY, AS, ASC, ASENSITIVE, ASSERTION,
ASSIGNMENT, ASYMMETRIC, AT, ATOMIC, ATTRIBUTE, ATTRIBUTES,
AUTHORIZATION, AVG, BEFORE, BEGIN, BERNOULLI, BETWEEN, BIGINT, BINARY,
BIT, BLOB, BOOLEAN, BOTH, BREADTH, BY, BYTES, C, CALL, CALLED, CARDINALITY,
CASCADE, CASCADED, CASE, CAST, CATALOG, CATALOG_NAME, CEIL, CEILING,
CENTURY, CHAIN, CHAR, CHARACTER, CHARACTERISTICS, CHARACTERS,
CHARACTER_LENGTH, CHARACTER_SET_CATALOG, CHARACTER_SET_NAME,
CHARACTER_SET_SCHEMA, CHAR_LENGTH, CHECK, CLASS_ORIGIN, CLOB, CLOSE,
COALESCE, COBOL, COLLATE, COLLATION, COLLATION_CATALOG,
COLLATION_NAME, COLLATION_SCHEMA, COLLECT, COLUMN, COLUMNS,
COLUMN_NAME, COMMAND_FUNCTION, COMMAND_FUNCTION_CODE,
COMMIT, COMMITTED, CONDITION, CONDITION_NUMBER, CONNECT,
CONNECTION, CONNECTION_NAME, CONSTRAINT, CONSTRAINTS,
CONSTRAINT_CATALOG, CONSTRAINT_NAME, CONSTRAINT_SCHEMA,
CONSTRUCTOR, CONTAINS, CONTINUE, CONVERT, CORR, CORRESPONDING,
COUNT, COVAR_POP, COVAR_SAMP, CREATE, CROSS, CUBE, CUME_DIST,
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CURRENT, CURRENT_CATALOG, CURRENT_DATE,
CURRENT_DEFAULT_TRANSFORM_GROUP, CURRENT_PATH, CURRENT_ROLE,
CURRENT_SCHEMA, CURRENT_TIME, CURRENT_TIMESTAMP,
CURRENT_TRANSFORM_GROUP_FOR_TYPE, CURRENT_USER, CURSOR,
CURSOR_NAME, CYCLE, DATA, DATABASE, DATE, DATETIME_INTERVAL_CODE,
DATETIME_INTERVAL_PRECISION, DAY, DEALLOCATE, DEC, DECADE, DECIMAL,
DECLARE, DEFAULT, DEFAULTS, DEFERRABLE, DEFERRED, DEFINED, DEFINER,
DEGREE, DELETE, DENSE_RANK, DEPTH, DEREF, DERIVED, DESC, DESCRIBE,
DESCRIPTION, DESCRIPTOR, DETERMINISTIC, DIAGNOSTICS, DISALLOW,
DISCONNECT, DISPATCH, DISTINCT, DOMAIN, DOUBLE, DOW, DQY, DROP,
DYNAMIC, DYNAMIC_FUNCTION, DYNAMIC_FUNCTION_CODE, EACH, ELEMENT,
ELSE, END, END-EXEC, EPOCH, EQUALS, ESCAPE, EVERY, EXCEPT, EXCEPTION,
EXCLUDE, EXCLUDING, EXEC, EXECUTE, EXISTS, EXP, EXPLAIN, EXTEND, EXTERNAL,
EXTRACT, FALSE, FETCH, FILTER, FINAL, FIRST, FIRST_VALUE, FLOAT, FLOOR,
FOLLOWING, FOR, FOREIGN, FORTRAN, FOUND, FRAC_SECOND, FREE, FROM,
FULL, FUNCTION, FUSION, G, GENERAL, GENERATED, GET, GLOBAL, GO, GOTO,
GRANT, GRANTED, GROUP, GROUPING, HAVING, HIERARCHY, HOLD, HOUR,
IDENTITY, IMMEDIATE, IMPLEMENTATION, IMPORT, IN, INCLUDING, INCREMENT,
INDICATOR, INITIALLY, INNER, INOUT, INPUT, INSENSITIVE, INSERT, INSTANCE,
INSTANTIABLE, INT, INTEGER, INTERSECT, INTERSECTION, INTERVAL, INTO,
INVOKER, IS, ISOLATION, JAVA, JOIN, K, KEY, KEY_MEMBER, KEY_TYPE, LABEL,
LANGUAGE, LARGE, LAST, LAST_VALUE, LATERAL, LEADING, LEFT, LENGTH, LEVEL,
LIBRARY, LIKE, LIMIT, LN, LOCAL, LOCALTIME, LOCALTIMESTAMP, LOCATOR,
LOWER, M, MAP, MATCH, MATCHED, MAX, MAXVALUE, MEMBER, MERGE,
MESSAGE_LENGTH, MESSAGE_OCTET_LENGTH, MESSAGE_TEXT, METHOD,
MICROSECOND, MILLENNIUM, MIN, MINUTE, MINVALUE, MOD, MODIFIES,
MODULE, MODULES, MONTH, MORE, MULTISET, MUMPS, NAME, NAMES,
NATIONAL, NATURAL, NCHAR, NCLOB, NESTING, NEW, NEXT, NO, NONE,
NORMALIZE, NORMALIZED, NOT, NULL, NULLABLE, NULLIF, NULLS, NUMBER,
NUMERIC, OBJECT, OCTETS, OCTET_LENGTH, OF, OFFSET, OLD, ON, ONLY, OPEN,
OPTION, OPTIONS, OR, ORDER, ORDERING, ORDINALITY, OTHERS, OUT, OUTER,
OUTPUT, OVER, OVERLAPS, OVERLAY, OVERRIDING, PAD, PARAMETER,
PARAMETER_MODE, PARAMETER_NAME, PARAMETER_ORDINAL_POSITION,
PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_NAME,
PARAMETER_SPECIFIC_SCHEMA, PARTIAL, PARTITION, PASCAL, PASSTHROUGH,
PATH, PERCENTILE_CONT, PERCENTILE_DISC, PERCENT_RANK, PLACING, PLAN,
PLI, POSITION, POWER, PRECEDING, PRECISION, PREPARE, PRESERVE, PRIMARY,
PRIOR, PRIVILEGES, PROCEDURE, PUBLIC, QUARTER, RANGE, RANK, RAW, READ,
READS, REAL, RECURSIVE, REF, REFERENCES, REFERENCING, REGR_AVGX,
REGR_AVGY, REGR_COUNT, REGR_INTERCEPT, REGR_R2, REGR_SLOPE, REGR_SXX,
REGR_SXY, REGR_SYY, RELATIVE, RELEASE, REPEATABLE, RESET, RESTART,
RESTRICT, RESULT, RETURN, RETURNED_CARDINALITY, RETURNED_LENGTH,
RETURNED_OCTET_LENGTH, RETURNED_SQLSTATE, RETURNS, REVOKE, RIGHT,
ROLE, ROLLBACK, ROLLUP, ROUTINE, ROUTINE_CATALOG, ROUTINE_NAME,
ROUTINE_SCHEMA, ROW, ROWS, ROW_COUNT, ROW_NUMBER, SAVEPOINT,
SCALE, SCHEMA, SCHEMA_NAME, SCOPE, SCOPE_CATALOGS, SCOPE_NAME,
SCOPE_SCHEMA, SCROLL, SEARCH, SECOND, SECTION, SECURITY, SELECT, SELF,
SENSITIVE, SEQUENCE, SERIALIZABLE, SERVER, SERVER_NAME, SESSION,
SESSION_USER, SET, SETS, SIMILAR, SIMPLE, SIZE, SMALLINT, SOME, SOURCE,
SPACE, SPECIFIC, SPECIFICTYPE, SPECIFIC_NAME, SQL, SQLEXCEPTION, SQLSTATE,
SQLWARNING, SQL_TSI_DAY, SQL_TSI_FRAC_SECOND, SQL_TSI_HOUR,
SQL_TSI_MICROSECOND, SQL_TSI_MINUTE, SQL_TSI_MONTH, SQL_TSI_QUARTER,
SQL_TSI_SECOND, SQL_TSI_WEEK, SQL_TSI_YEAR, SQRT, START, STATE,
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STATEMENT, STATIC, STDDEV_POP, STDDEV_SAMP, STREAM, STRING, STRUCTURE,
STYLE, SUBCLASS_ORIGIN, SUBMULTISET, SUBSTITUTE, SUBSTRING, SUM,
SYMMETRIC, SYSTEM, SYSTEM_USER, TABLE, TABLESAMPLE, TABLE_NAME,
TEMPORARY, THEN, TIES, TIME, TIMESTAMP, TIMESTAMPADD, TIMESTAMPDIFF,
TIMEZONE_HOUR, TIMEZONE_MINUTE, TINYINT, TO, TOP_LEVEL_COUNT,
TRAILING, TRANSACTION, TRANSACTIONS_ACTIVE,
TRANSACTIONS_COMMITTED, TRANSACTIONS_ROLLED_BACK, TRANSFORM,
TRANSFORMS, TRANSLATE, TRANSLATION, TREAT, TRIGGER, TRIGGER_CATALOG,
TRIGGER_NAME, TRIGGER_SCHEMA, TRIM, TRUE, TYPE, UESCAPE, UNBOUNDED,
UNCOMMITTED, UNDER, UNION, UNIQUE, UNKNOWN, UNNAMED, UNNEST,
UPDATE, UPPER, UPSERT, USAGE, USER, USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_CODE, USER_DEFINED_TYPE_NAME,
USER_DEFINED_TYPE_SCHEMA, USING, VALUE, VALUES, VARBINARY, VARCHAR,
VARYING, VAR_POP, VAR_SAMP, VERSION, VIEW, WEEK, WHEN, WHENEVER,
WHERE, WIDTH_BUCKET, WINDOW, WITH, WITHIN, WITHOUT, WORK, WRAPPER,
WRITE, XML, YEAR, ZONE

1.1.3 DDL EEEN

1.1.3.1 CREATE TABLE 1]

ToaEsEA

IEEEX

IREEENRZEE—I R, NREBREEE catalog PEFET, WEEEM.

CREATE TABLE [IF NOT EXISTS] [catalog_name.][db_name.]table_name
(
{ <physical_column_definition> | <metadata_column_definition> | <computed_column_definition> }[ , ...n]
[ <watermark_definition> ]
[ <table_constraint> ][, ...n]

)

[COMMENT table_comment]

[PARTITIONED BY (partition_column_name1, partition_column_name2, ...)]
WITH (key1=vall, key2=val2, ...)

[ LIKE source_table [( <like_options> )] ]

<physical_column_definition>:
column_name column_type [ <column_constraint>] [COMMENT column_comment]

<column_constraint>:
[CONSTRAINT constraint_name] PRIMARY KEY NOT ENFORCED

<table_constraint>:
[CONSTRAINT constraint_name] PRIMARY KEY (column_name, ...) NOT ENFORCED

<metadata_column_definition>:
column_name column_type METADATA [ FROM metadata_key ] [ VIRTUAL ]

<computed_column_definition>:
column_name AS computed_column_expression [COMMENT column_comment]

<watermark_definition>:
WATERMARK FOR rowtime_column_name AS watermark_strategy_expression

<source_table>:
[catalog_name.][db_name.]Jtable_name

<like_options>:
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{ INCLUDING | EXCLUDING } { ALL | CONSTRAINTS | PARTITIONS }
| { INCLUDING | EXCLUDING | OVERWRITING } { GENERATED | OPTIONS | WATERMARKS }

j|

L]
COMPUTED COLUMN

HEIE—MEA “column_name AS computed_column_expression” iBiE4ERLHY
EHZI ., ERERE—FFEMIINIFEAFREARER, FEASERTHITIIEZ
fig, BIan, —Mi+HEFIETLUMER cost AS price * quantity HHTEN, XPMFEXRATLL
SRy EE. RESRZENERAS, EXPFREARNFeeFEHIFES,

7E Flink B+ &%|—A8FF 5 CREATE TABLE iEEGEY BHaEt. 4MEBREEE o
LATE Rt (5 7 A eREL PROCTIME() Y proc AS PROCTIME() IERIHITEN »
5—F5mE, BFSEHEE5asEENMEN=FERSIAE, RititE5 e BFikiEE
HRFiE5 . FIE0, BHAFERRIERIARE TIMESTAMP(3) SR ETE JSON ZFf&FEd,

FE:

o EMHE—EUEIRZE ( source table ) ERITEIISEMIIRRIZEEIEERKIT
&, e SELECT EiaEa{ER.

o ITEIIATLAES INSERT IEDRIBLR, 7E INSERT 156G, SELECT i58AY
schema FESBIREAHBITESIRY schema —F,

WATERMARK

WATERMARK EX 7RIS HTEREME, HFZN/9 WATERMARK FOR
rowtime_column_name AS watermark_strategy_expression ,

rowtime_column_name 8— P IIERIFIEN — 1 AFRIFCSEERTENEM . %5
AUSEBYAZRSS TIMESTAMP(3), B2 schema RIRES, St AE—MTE7,

watermark_strategy_expression EEX T watermark HIEREERS . ©RIHERSET
BIEARANESIFEIRARFKITE watermark ; FBIXLADREIZEBINIE
TIMESTAMP(3), 27 M Epoch LIREIEIZHIRTE], IR[EIAY watermark REHE
A Ah=BEEATFTZaE LA watermark B3 AS#EA YL ( LUMRIE watermark i3
12 ) . BFICEM watermark £ FREAR T EESHIESRTHK . ERSTEHA LR
HERRIERARY watermark , 1SR %ET watermark {A2ASEI— watermark 1HE. A
= guR[ERY watermark B9E/NFRE— 1N AR watermark , IETHEY watermark

A . Watermark 1R#E pipeline.auto-watermark-interval ERECERIEIRA
Ho R watermark BYERE Oms , IPABRICRES~4%—1 watermark, B
watermark SEARAATZTHAF E—1MNE R watermark BF&H .

FERSMEENXE, FURESEMERTEEMSEF watermark 2R
Flink 127 1L EBRY watermark 508 .

o ERZIBEIZRTEE: WATERMARK FOR rowtime_column AS rowtime_column,
Zi'_cljéﬂEﬁﬁ?ﬂﬂ:E’J)@?ﬁéUE’ﬂ%kHﬂ‘l‘EﬁEﬁE’ﬂ watermark , BYEIBAKFERARTIEIEAY
THIANRIRBIRE,

o EBIERHEEE: WATERMARK FOR rowtime_column AS rowtime_column -
INTERVAL '0.001' SECOND,

AHEHRALEEWREIN R AR EEUR 1 A9 watermark , BHEEIAFHEFT &
REJERAUTRIAIREIEER]

SASRRZS 01 (2024-11-14) WRIERE © HERRARBIRAT 4



HIRBIRR

Flink SQL 1&i%&% 1 Flink Opensource SQL1.15 {Eix&%

o BRI FATTE: WATERMARK FOR rowtime_column AS rowtime_column -
INTERVAL 'string' timeUnit,
KEEIHEA L EMRE R KR BRI EISEIEIRAY watermark , 6170,
WATERMARK FOR rowtime_column AS rowtime_column - INTERVAL '5'
SECOND 22— 5 #)EEIRAY watermark R,

CREATE TABLE Orders (

user BIGINT,

product STRING,

order_time TIMESTAMP(3),

WATERMARK FOR order_time AS order_time - INTERVAL '5' SECOND
)WITH (...);

PRIMARY KEY
ERAME Flink AR —FRRIER . ERIRFIRB—KRIANENED (L) SIZ0MH

—ROHBEAEE NullfE. ERAPRIFIERRIE nullable Ay, ELLERATLIKAIFE
1TRAIRIME—TRIR

FEEOILARNFINEN —EEEE, talLUny =R ARNRGIEYE, FAEE2WMA,
FHEEATUEEEN, BN Flink 3RS

ByHaE

SQL trET#EREIATLASFiHEZL: ENFORCED T NOT ENFORCED, ©HETS

BN/ LEIESMEEZERE (REH—) . Flink REEHIRRE LR 323 NOT
ENFORCED #&%(, Bl MieE, BRFEEHCRIER—I4.

Flink I8/ 7 EEAIFIEBEAEE Null B9, Connector TEAMIEHIEINREERC
PRIETE X IEFf

7E=: 7£ CREATE TABLE 15, SIZETHESIEXKIIRY nullable BiE, FHEFEBAYS
ZRIAEBE4E Nullable B9,

PARTITIONED BY

RIBIE RSN ELIZIIRIITOX . WIRE(EA filesystem sink , MESAED
PXEIE—BER.

WITH OPTIONS

KEMBTEEE table source/sink , —fRFEAFSHINCIERERENNEESS

FiE keyl=vall BBV RAFHENLES.

2 ZZTLUARLUT=#8 1. catalog_name.db_name.table_name 2.
db_name.table_name 3. table_name, {#F3catalog_name.db_name.table_name Ay
FESE58A “catalog_name” B9 catalog #1E4 “db_name” BIEUERE—CiEAR
Z| metastore H1, {§M db_name.table_name BIFESHEMEIZLBTH/THY table
environment {9 catalog BHUIEESHHEZ A “db_name” ; 3T table_name,
ERBSHIMEIHEIETEETH catalogfIEEES

7FE: {FH CREATE TABLE 15A)FAAOZRIATAB{E table source # table sink, 7E#
DML iEAI5|FHal, BAITEREESLFRATF source P2 sink,

1.1.3.2 CREATE CATALOG iEf]

ThReER

RIEGEEREMEIZ catalog, MNRELZFERFcataloge I FRE o
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IBEEENX

CREATE CATALOG catalog_name
WITH (key1=vall, key2=val2, ...)

1BiXiREA
WITH OPTIONS
catalog/EE—MRAFFiEXFX {1 catalogZnMIE R
FIER keyl=vall FHRIBEHEFHENLES.

1.1.3.3 CREATE DATABASE 51

IhaeA
RIBSEENRELCIEEIERE . RHEEFEFERZRESMERERE .
BEENX
CREATE DATABASE [IF NOT EXISTS] [catalog_name.]db_name
[COMMENT database_comment]
WITH (key1=vall, key2=val2, ...)
(R RLal:/

IF NOT EXISTS

MRFREEFECEEFE, WASEHTEERE.

WITH OPTIONS
HEERE—RATEERTX M ERERIMIER .
FIAT keyl=vall PRYBIELEFTELLIER.

1.1.3.4 CREATE VIEW &4

Ihaetaik
RIBLEER query IBAIGIE—IMIE . NRHIEEFELEFEREZUESNEERE.
BEENX
CREATE [TEMPORARY] VIEW [IF NOT EXISTS] [catalog_name.][db_name.]view_name
[{columnName [, columnName ]* }] [COMMENT view_comment]
AS query_expression
B
TEMPORARY
BIiE— 8 catalog MFBREGZTBNIGEINE, HEZREHMNE.
IF NOT EXISTS

MRZARECEEFE, WASHTETERE.

SASRRZS 01 (2024-11-14) WRIERE © HERRARBIRAT 6



HIEMPIRE
Flink SQL &i£&% 1 Flink Opensource SQL1.15 {Ei£&%

Al
SIE— B viewNameAI L E]

create view viewName as select * from dataSource

1.1.3.5 CREATE FUNCTION &8

ThagsEA

BIE—1E catalog FIEIEERTIEAY catalog function , FEEEE—
identifier , AIfS%E language tag » #catalog 7, BELERIZREEMT, WL
&M . W language tag 2 JAVA 5 SCALA , M identifier & UDF SLIIEME
PREE

MREFETHUEBENRHILTEESEEEN R .
EEENX
CREATE [TEMPORARY|TEMPORARY SYSTEM] FUNCTION

[IF NOT EXISTS] [[catalog_name.]Jdb_name.]Jfunction_name
AS identifier [LANGUAGE JAVA|SCALA]

FSP LRl
TEMPORARY
BliE— G catalog FEIREGRZTEHIIGAT catalog function , HEZEFEEH

catalog function .
TEMPORARY SYSTEM

%‘%@—/ﬁﬁﬁﬁﬂﬁlﬁﬁ%§I‘@E’\JI|EE?§§E catalog function , HEZ=RXZNEAIH
ZXo

IF NOT EXISTS
MBIZFRHEEFE, WASEHITHARIE,
LANGUAGE JAVA|SCALA
Language tag FEF4E5E Flink runtime fEHATIXNRE. BaEl, R3Z#F JAVA,
SCALA, BE#HBIENAES I JAVA,
i
BIEE— P SISTRINGBACKRIEHL -

create function STRINGBACK as 'com.dli.StringBack'

1.1.4 DML iBEEN

£JRPRE]
o  Flink SQL MTFHRRR (&, BHE. REE ) BXUT Java RIDELOE:
- TEERESIBINAN, MRBIRMEHNANS.
- BEFRERERSANE.
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- 5lava AR ASET, BiIRSIS, ALARTFRRGHEEIFFEFR
(&Nn: "SELECT a AS “my field FROM t") ,

o ZFHENAEEFTEWES|SEFIEE (40 SELECT 'Hello World' ) . BNES|S
FEEN (40 SELECT 'It"s me.') o FRFEBRNAFEEZIF Unicode =75, W50
H8{EH Unicode #®13, iBEFEALUTEX:

- (FERRFHT (\) fERENZESR (BN ) @ SELECT U&'\263A'
- (FHEBENHEENF: SELECT UR'#263A' UESCAPE '#'

AT i e R\
IEEEN
INSERT INTO table_name [PARTITION part_spec] query

part_spec: (part_col_nameil=vall [, part_col_name2=val2, ...])

query:
values
I {
select
| selectWithoutFrom
| query UNION [ ALL ] query
| query EXCEPT query
| query INTERSECT query
}
[ ORDER BY orderltem [, orderltem ]* ]
[ LIMIT { count | ALL } ]
[ OFFSET start { ROW | ROWS } ]
[ FETCH { FIRST | NEXT } [ count ] { ROW | ROWS } ONLY]

orderltem:
expression [ ASC | DESC ]

select:
SELECT [ ALL | DISTINCT ]
{ *| projectitem [, projectltem ]* }
FROM tableExpression
[ WHERE booleanExpression ]
[ GROUP BY { groupltem [, groupltem ]* } ]
[ HAVING booleanExpression ]
[ WINDOW windowName AS windowSpec [, windowName AS windowSpec ]* ]

selectWithoutFrom:
SELECT [ ALL | DISTINCT ]
{ *| projectitem [, projectltem ]* }

projectitem:
expression [ [ AS ] columnAlias ]
| tableAlias . *

tableExpression:
tableReference [, tableReference ]*
| tableExpression [ NATURAL ] [ LEFT | RIGHT | FULL ] JOIN tableExpression [ joinCondition ]

joinCondition:
ON booleanExpression
| USING '(* column [, column ]* ")’

tableReference:
tablePrimary
[ matchRecognize ]
[ [AS] alias [ '(' columnAlias [, columnAlias 1*')' ] ]

tablePrimary:
[ TABLE ] [ [ catalogName . ] schemaName . ] tableName
| LATERAL TABLE '(* functionName '(* expression [, expression ]*')' ")’
| UNNEST '(" expression ')’
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values:
VALUES expression [, expression ]*

groupltem:
expression
[
| '(" expression [, expression ]*')"
| CUBE '(" expression [, expression ]*')'
| ROLLUP '(* expression [, expression ]* ')’
| GROUPING SETS '(* groupltem [, groupltem 1* ')’

windowRef:
windowName
| windowSpec

windowSpec:
[ windowName ]
|(l
[ ORDER BY orderltem [, orderltem ]* ]
[ PARTITION BY expression [, expression ]* ]
[
RANGE numericOrintervalExpression {PRECEDING}
| ROWS numericExpression {PRECEDING}
1
|)l

matchRecognize:
MATCH_RECOGNIZE '('
[ PARTITION BY expression [, expression ]* ]
[ ORDER BY orderltem [, orderltem ]* ]
[ MEASURES measureColumn [, measureColumn ]* ]
[ ONE ROW PER MATCH ]
[ AFTER MATCH
( SKIP TO NEXT ROW
| SKIP PAST LAST ROW
| SKIP TO FIRST variable
| SKIP TO LAST variable
| SKIP TO variable )
1
PATTERN '(' pattern ')’
[ WITHIN intervalLiteral ]
DEFINE variable AS condition [, variable AS condition ]*
|)|

measureColumn:
expression AS alias

pattern:
patternTerm [ '|' patternTerm ]*

patternTerm:
patternFactor [ patternFactor ]*

patternFactor:
variable [ patternQuantifier ]

patternQuantifier:

| l*?|

|+

| w7

| =

| e

| {"{ [ minRepeat ], [ maxRepeat ] } '} ['?']
| '{' repeat '}
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1.2 Flink OpenSource SQL1.15 1&;&HEES

AETNMEERIDLIFTRMAIFlink OpenSource SQL1.151EiESIR . S#HE, THIF
FAERIESE BARRNELRA.

BIEFRIEXIE;

x 11 QIERBXEE

1BiEDE

ThaefR

Format

Avro

Canal

Confluent Avro

csv

Debezium

JSON

Maxwell

Ogg

Orc

Parquet

Raw

Connectors

BlackHole

ClickHouse

DataGen

Doris

DWS

Elasticsearch

FileSystem

Hbase

Hive

JDBC

Kafka

Print

Redis
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X n S ThREHEA

Upsert Kafka

1.3 Flink OpenSource SQL 1.15 iRZA{EFi5EH

ANRIERIEAZMFlink1.12kRAIHRZFlink 1.15, 7E{EMAFlink OpenSource SQL
1150 E F R LA TERRE

1.4 Format

Flink SQLRASQL Client 1232753, HBLEFlink1.1209(462%L, Flink 1.15F%E
FESQLREA(ERISET 'key'="vaule'; #H1TECE . IFMEXESESQL Client
Configuration,

Flink 1.15%f1&Flink Connector¥Z&40~: Doris Connector. Hive Connector,
HFMIRIEIESEFlink OpenSource SQL1.15E%#14 .

Flink 1.15F 2R EHEFEEENXEE, HEEWVHEERITERS . ZITENRS
ERBEVEFRNSIHSERHTEE .. FRIREESEDLEENER.

Flink 1.15/F I SR ERAITGA:

- Flink OpenSource SQLHEZ(FADEWEIEZILZASEHOEREE., 55
ZFlink Opensource SQL{EFHDEWEIEISEENE.

- Flink Jar ¥EMl{EBREIREAKSKIAEIOBS. Flink Jar SREXZEERYIGATAKSK «
Flink SQL UDF 3XEXZ3ERYIGATAKSKIZS . i52EFlink{ELEIEIa=FF &5
=

<Jo

Flink 1.15 Jar iZEVHRP BEX BEEBE XA A UHELLFlink 1.12FEES . 1FHIRIE
RS ZEAFlink JarE AEUEZIOBSH &S .

Flink 1.15 Jar #2F, REREZEMEANE ( child-first) , AIEIHASHIRER
LB A SEINEZEMNEL: parent.first.classloader.jars=test1.jartest2.jar

Flink 1.15 Jar RFABjarBiER, IBEFLink{ELAIBEFIRERFlink 1.15/834K
HMEER:
a. BEEFlinkBE.
i. ERDLIBEEHIE, IR “/EWEE > FlinkfEll”
ii. BEHEELEFR, ®EF ErEE” .
iii. i%%ﬂé‘ﬁ@ﬁ?ﬁﬁ%ﬁﬂ’\ﬁéﬁﬁﬁ, EZHEERBEEEREFHEAIOBS
b. FEHEFERKBMEEE.
EREHIEE “Classpath:” BRI EEHEXKHEEE.

Flink 1.15 RBXZ#5DLIIEFEEIERIINGE, KB . K GFBEmEFIET
BiZi%E LERJOBSERIZ.

1.4.1 Format #HiA
Flink 1287 —&=53Ki&#28 (table connector ) —#c{EFERIERMET (table

format) .
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RIBILE—FPFERIU, BN T UMTE S HEI SRR EIZRAYT L

% 1-2 Flink Z#&=(

Formats #FConnectors

csv Kafka, Upsert Kafka, FileSystem

JSON Kafka, Upsert Kafka, FileSystem,
Elasticsearch

Avro Kafka, Upsert Kafka, FileSystem

Confluent Avro Kafka, Upsert Kafka

Debezium Kafka, FileSystem

Canal Kafka, FileSystem

Maxwell Kafka, FileSystem

Ogg Kafka, FileSystem

Orc FileSystem

Parquet FileSystem

Raw Kafka, Upsert Kafka, FileSystem

1.4.2 Avro Format

INEefAR
Avrof&R, So1FE T Avro schema EEXFIS ANAvro ##E. BEi, Avro schema M\3E
schema S,
BHZBENMFRTSEFRHEXIR: Avro Format,
519 Connector
e Kafka
e Upsert Kafka
e FileSystem
SH#I5BA
% 1-3 SE1KA
28 =AY | BAME | 8 yiol:ls
ik
format | 2 (none | String IEEFERRL, XERiZE'avro',
)
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2% =R | BAE | jizhil:
i%
avro.co | & ( none | String {XFBFFileSystem, avro [E4admfiEr3
dec ) 22, BUA snappy [£48. BRIE:
null, deflate. snappy. bzip2. xz,

BRI R

Hal, Avro schema iBEZM table schema FESTIE ., EAZIZFEREN Avro
schema, [Fth, TFRIIET M Flink 22B4F Avro ZEBUAYSERIMEY

BT TEYIHAIZERY, Flink Z3RHSZEYS A nullable g9

A, Flink 4% nullable A92&

BURhEYZ Avro union(something, null), Er something 2M Flink ZEEY4532AY9 Avro

KA,

& 1-4 FUEERGY

Flink SQL8Y AvroZsEy AvroiBigERY
CHAR / VARCHAR / string -

STRING

BOOLEAN boolean -

BINARY / VARBINARY bytes -
DECIMAL fixed decimal
TINYINT int -
SMALLINT int -

INT int -

BIGINT long -

FLOAT float -

DOUBLE double -

DATE int date

TIME int time-millis
TIMESTAMP long timestamp-millis
ARRAY array -

MAP (key #7052 string/ | map -
char/varchar Z£8Y)

MULTISET (JTEEX A= map -
string/char/varchar 2£8Y)

ROW record -

NSk 01 (2024-11-14)
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Al
EEERkafkaPROEIE, LlavrolSsiF3t, FiEHZE prints,

SR RfEkafkaFIERNEIAB A FMEIZENAETR, FHEPEREERIIAGI. AFIR
BREH, \OMN, EENINSEERIBAIIETT, FHiRfEkafkafIibibnixiAZ]
EEtE (BRI > HEELVAIERERASY > B2 > iRttt > i AkafkaRgit
it > MK ) . WREEERE, WRREFESEZ4IEMT; BNRRARKEI.

$IE2 BlEEflink opensource sqUfEdl, i#E#Eflink1.15, FEXRiz1T, ERBWNT:

CREATE TABLE kafkaSource (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (
'connector' = 'kafka',
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort, KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'avro'

CREATE TABLE printSink (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (

‘connector' = 'print’
).

insert into printSink select * from kafkaSource;

#&,3 [EkafkafLAlavrolIFFIE A BN TR

{"order_id":"202103241000000001","order_channel":"webShop","order_time":"2021-03-24
10:00:00","pay_amount":100.0,"real_pay":100.0,"pay_time":"2021-03-24
10:02:03","user_id":"0001","user_name":"Alice","area_id":"330106"}

{"order_id":"202103241606060001","order_channel":"appShop","order_time":"2021-03-24
16:06:06","pay_amount":200.0,"real_pay":180.0,"pay_time":"2021-03-24
16:10:06","user_id":"0001","user_name":"Alice","area_id":"330106"}

T4 ZRINT BN EAtaskmanagerout X {EFHRIEIRER
ZRDOLIZEIEHS, &R “EIEIE > FlinkfElL” .

2. BEMMAYFlInkfEIETR, #EF “BTEE” , BE “OBSH” , RIEMFIET
RIEER, BRI BERISIEE .

3. HAMNBHIRNMMSEE, HEIZFHEE “taskmanager” AISHIHEN, T
HIREL ot ERLERBEE.

+1[202103241000000001, webShop, 2021-03-24 10:00:00, 100.0, 100.0, 2021-03-24 10:02:03, 0001, Alice,
330106]
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+1[202103241606060001, appShop, 2021-03-24 16:06:06, 200.0, 180.0, 2021-03-24 16:10:06, 0001, Alice,
330106]

-

1.4.3 Canal Format

IheemiA

Canal—* CDC ( Changelog Data Capture, ZEEHEHIERIX ) TH, nJLAEART
g MySQL TEEMEIEMES, Canal STEHERM T HE—RVEHERIC, H3F
{#F3 JSON =% protobufFeFl{tiEE ( Canal BXIAER protobuf) .

Flink SZ#54& Canal B9 JSON &2 fE4#79 INSERT / UPDATE / DELETE ;822! Flink
SQL REHF, ERBEBERT, FBEXMIHIEENER, flun

o BIESHIENIEERSEIEMRS

e HEHIT

o  HUEEERISCATMRE

o XEXEEHIEENTERE, FF,

Flink i£37434% Flink SQL =fY INSERT / UPDATE / DELETE ;BE%%i8) Canal {&zLHY
JSON JHE, HitZ Kafka E&FES . EBEEIT=AIR, Bl Flink EARZIFE
UPDATE_BEFORE #1 UPDATE_AFTER &Ff9—%% UPDATE jHE ., EI, Flink 3§

UPDATE_BEFORE #1 UPDATE_AFTER 435!4mf%9 DELETE #0 INSERT 2£8Y89 Canal
HE,

BEZENMERTSEFFETXXAS: Canal Format,

15[ Connector

SEEE

e Kafka

e  Filesystem

& 1-5 2HRA

8% =B | BME | B pizkilz
WHIsE

format = (none) | String IEEE(EAIEIN, b
'canal-json'.

canal- B false | Boolean | HfETRER, EHNIHEIFERDK

json.ignore- 17, EEMEEREM (BB

parse-errors false, BIHBHEENREN ) . ANR2
IEFERIETERE, USEzFER
BigEAnull,
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2% 2f | BAME | B pizkilz
WHisk
canal- ) 'SQL" | String IEEBAT IR LAEEEL. =8
json.timestam XIFHYER: 'SQL'FN'ISO-8601',
p- o JEIN 'SQL' 1GHEMT "yyyy-MM-dd
:‘jormat.standar HH:mm:ss.s{precision}" #&={H9
NS, 5Iun '2020-12-30
12:13:14.123', FHLERIECE
HHATE)EL
o I&IN 'ISO-8601" 1GHEHT "yyyy-
MM-ddTHH:mm:ss.s{precision}"
BRI B2, FIa0
'2020-12-30T12:13:14.123', #
LAERIRIE Vi AT E)EL
canal- B 'FALL" | String EEAIE Map 1 key (EATRIS
json.map-null- i%. HRIZIFHYER'FAIL', 'DROP'F]
key.mode 'LITERAL',
e Option 'FAIL' EHILEFE, R
B2 Map 1 key (BRI
=
e Option 'DROP' EEF Map #
key {ERTHIEIEIR
e Option 'LITERAL' &A=
HEREE Map FHIZ key
BH. ZHEEENEH 'canal-
json.map-null-key.literal' X .
canal- = "null’ String 2 'canal-json.map-null-key.mode'
json.map-null- 2 LITERAL RYBHE, IEEFHERE
key.literal SE12 Map FHIZ key Bo
canal- & false Boolean | §FrE DECIMAL ERPIHIERITR
json.encode.de R, AMERRETEIRERR. 6
cimal-as- 0.000000027 BHASERTA
plain-number 2.7E-8, HIEINZ A true BF, NI
&9 0.000000027,
canal- B (none) | String — P ANERIIENFRIAT, BEIER
json.database.i [LEc Canal igRHRY "database" 7o
nclude FE, (NZBUEEHUERERT
changelog iIER. IENIF/FES
Java B9 Pattern &,
canal- & (none) | String — P EEAVIENZRIATC, @ IEN
json.table.inclu LS Canal iISRHRY "table" 7tF
de B2, (IZBMEETRRY changelog i
F. ENFFHFES Java B9 Pattern
E:

NSk 01 (2024-11-14)
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ToEE

Nl

1=
a4

&1

TOEHERILATE DDL HRERRIE (EEHL ) meta FURSEA,

FormathYcaiE R B AN AYEZRERTTEIER AT A, BRl, RBEKafkaiEz
2o

& 1-6 TR
Key HimeR i5EA

database STRING NULL BEHIEZE ., XM FCanal
io:=HHIdatabase=E; (A0
C=Xe] =2 ) I

table STRING NULL BEIREER . XIRF
Canal/fJtable==E& (415
aIF) .

sql-type MAP<STRING, INT> Fihsql2EEHIMap ., XIR
NULL FCanalicRFHIsqlType
FEROENERATH).

pk-names ARRAY<STRING> NULL | EEEZHA., MNTF
Canaligz*+aIpkNames
FERUNRTA),.

ingestion-timestamp TIMESTAMP_LTZ(3) connectorfh B IR E]
NULL B, RN CanalicFzAHits
FEo

TTEENERRAIZSEZNT:

CREATE TABLE KafkaTable (
origin_database STRING METADATA FROM 'value.database' VIRTUAL,
origin_table STRING METADATA FROM 'value.table' VIRTUAL,
origin_sqgl_type MAP<STRING, INT> METADATA FROM 'value.sql-type' VIRTUAL,
origin_pk_names ARRAY<STRING> METADATA FROM 'value.pk-names' VIRTUAL,
origin_ts TIMESTAMP(3) METADATA FROM 'value.ingestion-timestamp' VIRTUAL,
user_id BIGINT,
item_id BIGINT,
behavior STRING

) WITH (
'connector' = 'kafka’,
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'earliest-offset’,
'value.format' = 'canal-json'

{# 8 canal-jsoniEBlkafkadrfdcanalic®, FimHZEprint4,

tRiEkafkaFIERIEMAA B A F M EIZBNAESTR, HEERZMERAING. KRR
BL2HE, N\EMN, FEMHEHEEERRIAIIETT, FHiRiEkafkaggitibaiKiAz]

MHGERAS 01 (2024-11-14) WA © HARABIRAE] 17
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H$IR3

EEtE (BRI > HEWELVAIERERASY > B2 > iKbb EmE Y > i A\kafkahdit
e > WK ) . WREEERE, WRREFERESZ4IEMT; BNRRARKEI.

BU#Eflink opensource sqlfEdl, 1EEFEflink1.155RA, FHERIZ!T, EABIT:
create table kafkaSource(
id bigint,
name string,
description string,
weight DECIMAL(10, 2)
) with (
'connector' = 'kafka',
'topic' = '<yourTopic>',
'properties.group.id' = '<yourGroupld>',
'properties.bootstrap.servers' = '<yourKafkaAddress>:<yourKafkaPort>',
'scan.startup.mode' = 'latest-offset’,
'format’ = 'canal-json’
);
create table printSink(
id bigint,
name string,
description string,
weight DECIMAL(10, 2)
) with (
'connector' = 'print’'
).

insert into printSink select * from kafkaSource;

kafkaRJtE R topicIE AN THIEER, 1ZEHREFR~MYSQL products &H4%1 (id,
name, description 1 weight) . JSON JHEE products F ERI— 1 EfFHEMH, TR
id = 111 B9ITEUEL weight FER{EM5.15TE A 5.18,

{
"data": [

"id": 111",
"name": "scooter",
"description": "Big 2-wheel scooter",
"weight": "5.18"
}
1
"database": "inventory",
"es": 1589373560000,
"id": 9,
"isDdl": false,
"mysqlType": {
"id": "INTEGER",
"name": "VARCHAR(255)",
"description": "VARCHAR(512)",
"weight": "FLOAT"
I
"old": [

"weight": "5.15"
}
1
"pkNames": [
l|idll
1
"sgl": ",
"sqlType": {
"id": 4,
"name": 12,
"description": 12,
"weight": 7
I
"table": "products",
"ts": 1589373560798,

"type": "UPDATE"

NSk 01 (2024-11-14)
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£ RBII T A EStaskmanager.out S AERHISIRLER |
ERDLIEERHG, ©&F “EIEE > Flink(ELL”

2. BEXRMNAIFlnk{EILEFR, #®F “21T7HE” , B “OBSIE” , RIBMEUIZTT
RIBHER, FEIXINBAERSESE,

3. HAMNNBHERINEREE, HEIEFHEE “taskmanager” BIXEEHN, T
HIREL ot HEEERAE.

-U[111, scooter, Big 2-wheel scooter, 5.15]
+U[111, scooter, Big 2-wheel scooter, 5.18]

R

1.4.4 Confluent Avro Format

INREfAR
Avro Schema Registry (avro-confluent) ¥&={EELE AR
io.confluent.kafka.serializers.KafkaAvroSerializer FEFLENEE, LKA A\ELAL
# io.confluent.kafka.serializers.KafkaAvroDeserializer REFWHIICHE .
HLUXFEICER ( B ) icEAY, BRIBICR$mIEAY schema hRA id NELE
AY Confluent Schema Registry H13XEX Avro writer schema , M table schema &
EFTH reader schema,
HLUXHER BN ( F4L ) 123203, Avro schema 2M table schema ATk
B, HEA*REERESHIE—i®mIEY schema id. FEII&EBER Confluent
Schema Registry BB EHRY subject T, #@Z schema id, subject 1&id avro-
confluent.subject S¥RIEE -
S5 connector
e kafka
e upsert kafka
S#508
xR 1-7 2E15HA
2 =EY | BOA | 3B | HEE
1k B
format = . Strin | I8EEAIEIN, LAMFER'avro-
g confluent',
avro- & ¥c Strin | Schema RegistryfIE ARSI ERER.
confluent.basi g
C_
auth.credentia
[s-source
XHhRAS 01 (2024-11-14) WRINERE © LA ARBIRAE] 19
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2% =EY | BOA | KB | KA
i% =]

avro- & 7o Strin | Schema RegistryfSEARSHIGIERFS

confluent.basi g 2.

c-auth.user-

info

avro- & ¥ Strin | Schema Registryf9EE SR I EIER -

confluent.bea g

rer-

auth.credentia

[s-source

avro- & % Strin | Schema Registryf9&E B {pIEIEToken,

confluent.bea g

rer-auth.token

avro- & % Map | #&ZIEESchema RegistryfI/EtE

confluent.pro Map. XXFigEEIFlinkER~EEHIE

perties BETHFEEH. (B2, BFE, FlinkEE&
IMEEESER.

avro- = % Strin | SSL keystoreR9\/ & /314,

confluent.ssl.k g

eystore.locati

on

avro- & % Strin | SSL keystoreA9%%83 .

confluent.ssl.k g

eystore.passw

ord

avro- = % Strin | SSL truststoreR9ii & /314 .

confluent.ssl.t g

ruststore.locat

ion

avro- & % Strin | SSL truststoref9%%H3 .

confluent.ssl.t g

ruststore.pass

word

avro- S % Strin | BFERFFMCHAEILSZCEEFRRYIER

confluent.subj g schemafJConfluent Schema Registry=3

ect M, BUABRT, 'kafka'Fl'upsert-kafka'
&I SE{F ' <topic_name>-value's};
'<topic_name>-key {ENENAERZR,
MR AIERFEER . (BERXTTF
HfthiZEizee (a0 filesystem' ) , 1EMRIE
sinkBY e 2 B ERUEIN .

avro- & ¥ Strin | FBF3REX/iEMERMEAYConfluent Schema

confluent.url g RegistryAJURL,

NSk 01 (2024-11-14)
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HiESERGY

E 81U Apache Flink #B2M table schema R 5L EBEIAY Avro reader schema
F=5{LEAIEAY Avro writer schema., EIXHEEN Avro schema BEARSZF. Avro
Format®iiA 7 Flink EIESEEIFN Avro ZEBUIITRI KR o

BRT LA HA9SREY 2 5h, Flink iIRSZIAEEY/SAAAZ (nullable ) 9288, Flink
IGA AT RYZEELETE] Avro union(something, null), E7 something 2M Flink £
BUAEHEAY Avro 2881,

Nl

Mkafkad{ESsourcefJtopicHisEERjson##E, FlLAconfluent avroBIFEz=LB NES
sinkftopicH,

1.

tRiEkafkaflecsPRTERIEIFAB =FIF RGBSR, FYBErrZEHEERYBA
5, AERELTEE, NOHMN, FEXSLENGEEMBIBAIINRFT, FHiRiEkafka
FlecshuttibNIXBAZIEE M (1BARAGI > HEWEWAIFTEBASI > B2 > ixits
WhZEBH > #iAkafkagiecsaIttt > MK ) . ANREEER, NWERREBIECEYE
5 BRFRRAKMEI .

W9LecsEERE, FTE5.5.2hRAHIconfluentFljdk1.8.0_232, F E{ERIMSLAYecs
B, %E)ﬁﬁﬁ'l‘i&kﬁ‘ﬁ’v‘\ﬁﬁ (RREEBR S 59confluent-5.5.2F0
jdk1.8.0.232) ,

tar zxvf confluent-5.5.2-2.11.tar.gz
tar zxvf jdk1.8.0_232.tar.gz

FR RS ELRIecsEERF % %Ejdk1.8.0_232 (Ef<your)dkPath>RILATE
jdk1.8.0_2323 4L T ER"pwd"BE):

export JAVA_HOME=<yourJdkPath>
export PATH=$JAVA_HOME/bin:$PATH
export CLASSPATH=.:$JAVA_HOME/lib:$JAVA_HOME/jre/lib

# A confluent-5.5.2/etc/schema-registry/ BE T, {&2&schema-
registry.properties {4 FECEIR:

listeners=http://<yourEcsIp>:8081
kafkastore.bootstrap.servers=<yourKafkaAddress1>:<yourKafkaPort>,<yourKafkaAddress2>:<yourKafk
aPort>

Zecst#aZE confluent-5.5.2BFR T, {FHA ™RGS B5confluent:

bin/schema-registry-start etc/schema-registry/schema-registry.properties

BUiZflink opensource sqUfEll, iEFRRAflink 1.15, FERFFEE, AR
=17
CREATE TABLE kafkaSource (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka',
'topic' = 'kafkaSourceTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

CREATE TABLE kafkaSink (
order_id string,
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order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka',
'topic' = 'kafkaSinkTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'format' = 'avro-confluent',
‘avro-confluent.url' = 'http:// Ecs/p:8081'
);
insert into kafkaSink select * from kafkaSource;
7. [akafkad NN TEEE:
{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",
"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

8. iEEXkafkaRIfE/IsinkitopiclIEHE, NEIAMEIEEEEAN, BschemaB&Z R
FZkafkafy_schemaflYtopicH,

1.4.5 CSV Format

Iheelhid
CSV Format fiFFAIIETFCSV schema HHTREMTFIZERLCSY £E . HRIAICSV
schema 2&TFtable schema #HSHER . ESEMNMEATTSEFRTEX Y CSV
Format,

Y #5509 Connector
e Kafka

e Upsert Kafka
e FileSystem

SRR

& 1-8 2HRA

2¥ 2A/Y | BN |’ izt):]
i% =]
format = (none | String EEEFERIE, XERIZZE 'csv's.
)
csvfield- | & ) String FEDREG EON)), BRABFH,
delimiter ol LMERRAFTIEFHEE—EA5%=E

F, Blan "\t REFFRRT. SEaLUE
1T unicode JRAZTELL SQL N AHIEE
— LA R = 5F, BIA0'csv.field-delimiter’
= U&'\0001' {£3& 0x01 =5,
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BRI R

28 =B | BN | ER izl
i 8

csvdisable | & false | Boolean | R2EBZIEXISIHYMEFERSIS (EHAZ

-quote- false). aNERZE|LE, EIR 'csv.quote-

character character' REEIZE .

csv.quote- | & " String BTFEEF=ERENSISE=R (BHA").

character

csvallow- | & false | Boolean | 2B ARIFRETET (WAL RIF) ,

comments FRTU ¢ EARRES. WRERF
iERR1T, BHAIR csvignore-parse-
errors BT MM SIF=1T.

csvignore- | & false | Boolean | ZFTRERN, SPMEIRIFRILIT,

parse- M HEIREM ( EIAS false, BOHL

errors HEEREW ) . NRZEEFERAERS
2, Wetz=REREAull,

csvarray- | & ; String PIREENITITRIFRFER (BOAY).

element-

delimiter

csv.escape | & (none | String BN FRF(EOAXA).

-character )

csv.null- B (none | String 258 "null" 2F8EE null (B,

literal )

Hai CSV B9 schema #B2M table schema #EBTHRAT . RHIEN CSV schema &
AX#E, Flink B9 CSV Format #3E{FF jackson databind APl £f##T CSV =55

o

x 1-9 HUELERST

Flink SQL 2£8Y CSV 37
CHAR / VARCHAR / STRING string
BOOLEAN boolean

BINARY / VARBINARY

string with encoding: base64

DECIMAL number
TINYINT number
SMALLINT number
INT number
BIGINT number
SAhRA 01 (2024-11-14) WRIXERE © LR ARBIRAT 23
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FLOAT number
DOUBLE number
DATE string with format: date
TIME string with format: time
TIMESTAMP string with format: date-time
INTERVAL number
ARRAY array
ROW object

ANl

$IR2

{EFkafka’RiXEE, BHEprintd,

tRiEkafkafRERIEIMFAB A F M EZBNAYETR, FISEPTEMERAIAT. AEIR
BREH, \OMN, EENINSEERIAIIERTT, FHiRfEkafkanIibibnixiAZ]
EEtE (BRI > HEELVAIERERASY > B2 > MifitibEmE Y > i A\kafkaRdit
e > WK ) . WREEERE, WRREFESZ4IEMT; BNRRARKEIL.

BUEflink opensource sqlfEdl, FiEaZiz1T, EAEINT:
CREATE TABLE kafkaSource (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka',
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort, KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'csv'

CREATE TABLE printSink (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (

‘connector' = 'print’

).

insert into printSink select * from kafkaSource;
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*I¥3 @kafkaf9EAsourcefItopicHhiEAN TFIEIE:

202103251505050001,appShop,2021-03-25 15:05:05,500.00,400.00,2021-03-25 15:10:00,0003,Cindy,330108

202103241606060001,appShop,2021-03-24 16:06:06,200.00,180.00,2021-03-24 16:10:06,0001,Alice,330106

1ZBBUN T A& Htaskmanager.out SRR EERLER :
1. EFRDLEEEHE, ®F “FISE > Flinkﬂ?ili” o

2. EBEMMAIFInk(EILRZFR, &iF “BITAE” , BE “OBSH” , RIEMFIETT
RYEER, BRI BERISEE .

3. HAMNNBEENNEERE, HAIEFHEE “taskmanager” BISERFHN
HIREBL outYHBEERHAE.

+1[202103251505050001, appShop, 2021-03-25 15:05:05, 500.0, 400.0, 2021-03-25 15:10:00, 0003, Cindy,

330108]

+1[202103241606060001, appShop, 2021-03-24 16:06:06, 200.0, 180.0, 2021-03-24 16:10:06, 0001, Alice,
330106]

.

1.4.6 Debezium Format

IheeHA
DebeziumZ2— CDC ( Changelog Data Capture, ZTEHIERK ) WITE, afLiE
¥(HE MysQL. PostgreSQL Oracle. Microsoft SQL Server FIiFZ EittHIEERIE N
SERTRIUIE IR Kafka 7, Debezium ATEHERM T H—AMENEN, HIFE
F3 JSON %0 Apache Avro FFILEE .
Flink 3733548 Debezium JSON # Avro ;B2E###Hr8 INSERT / UPDATE / DELETE jBEE
Z| Flink SQL Z&H, ERZBERT, FBXMFEIEENEA, Fla:
o BIESHIEMNIMIEERSIIEMRS
L] ll_.\Eﬁ'l«-l_
o  HUEEAVSLATYMILE
o XEXHEHIBRENTERSE
Flink i£374548 Flink SQL #PAY INSERT / UPDATE / DELETE ;& S48 Debezium &
A9 JSON Bf Avro HE, #iEF Kafka &g, BFETERIZ, B Flink i£
AZ1FE UPDATE_ BEFORE #0 UPDATE_AFTER §3F3—%% UPDATE jBE .JJ:b
Flink % UPDATE_BEFORE %0 UPDATE_AFTER 458!4%f59 DELETE %0 INSERT it ]
Debezium jHE
BHZEAFRTSERLEXR: Debezium Format,

39 Connector
e Kafka
e Filesystem

FEEIN

o EENTEEH

HEIEEANREIMET, Debezium RAEELL exactly-oncefNE VIR IEEETEE
. FEXMERT, Flink ;8% Debezium PRI EEGREB T ESRIF. X
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KESERY, DebeziumizFIRBE{RiFat-least-oncelIHEIEN , BIFEIEIFE B R
T, Debeziumua]gESIKEEERTEEHFFIKaftkadr, HFlink M KafkashiEZAY9
MR SERIEENEHME ., XAsEESHFlink querylUiz1TEEIEIRAVE R E
IEFREAI R E .

RS BIEWSH table.exec.source.cdc-events-duplicate i & FRitrue,
FH1EiZsource_EEX PRIMARY KEY,

ESRSER— M EUMIBREEF, ERiZprimary key KX ZBERMUEEFHER

SRR

— MISEHIchangelogifit

EFERIES

#EDebezium B,

e jHEZEDebezium Postgres ConnectorF=4AVEIE

WRIRIEE{FEADebezium PostgreSQL ConnectoriiiixZE &% Kafka, SR
WIERAYREPLICA IDENTITY EEMEECERFULL , BUAERDEFAULT, &N,
Flink SQUE T A IEfBf#TDebezium#¥E

HECE N FULL BY, FFFIMGRSEAE=EEAEYIRZaIaE.
LHEMEER, EEHAMERSEHEH “before” FEIERE Sprimary key=FERHI
8, Z&A null (;&F primary key ) .

R LAiBIdiz1T ALTER TABLE <your-table-name> REPLICA IDENTITY FULL 3
EE REPLICA IDENTITY B9ECE

Flink 12t debezium-avro-confluent 1 debezium-json FE# format SEf#tfr
Debezium 4 REAY JSON #&z0F0 Avro FBUAYEE . 1B{ER debezium-avro-confluent
Skf#fT Debezium B9 Avro JEE., {3 debezium-json 3kfZ#fr Debezium AY JSON ;&
=

15N O

2 1-10 Debezium Avro S5 ER

S =AY | BOA | B | R
ik B
format =2 (non | Strin | I§E(EREME, Lt {EH'debezium-avro-
e) g confluent',
debezium- & (non | Strin | Schema RegistryBIE RSB IGIEEIRIR .
avro- e) g
confluent.basi
c_
auth.credentia
[s-source
debezium- & (non | Strin | Schema Registryf9EARBSHIGIEAFS
avro- e) g B
confluent.basi
c-auth.user-
info
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2H 2/ | BN | 2B | KA
i% B

debezium- & (non | Strin | Schema Registryf9i&E SHIIEEIRE .

avro- e) g

confluent.bea

rer-

auth.credentia

[s-source

debezium- & (non | Strin | Schema Registryf9&EB{pIEIEToken,

avro- e) g

confluent.bea

rer-auth.token

debezium- & (non | Map | #&ZIEESchema RegistryflI/E14E

avro- e) Map, X3 F&EEIIFlink E~ECERVED

confluent.pro BEIHFEER. B2, BE%, Flinkft&

perties IMEBESRLER .

debezium- ES (non | Strin | SSL keystoref9{ & /3744 .

avro- e) g

confluent.ssl.k

eystore.locati

on

debezium- & (non | Strin | SSL keystoreH9%5H3 ,

avro- e) g

confluent.ssl.k

eystore.passw

ord

debezium- & (non | Strin | SSL truststorefd9{\ & /314 .

avro- e) g

confluent.ssl.t

ruststore.locat

ion

debezium- B (non | Strin | SSL truststorefY%545 .

avro- e) g

confluent.ssl.t

ruststore.pass

word

debezium- & (non | Strin | FBFEFSICHREILE RV ER

avro- e) g schemafJConfluent Schema Registry=

confluent.subj |, BUABRT, 'kafka'F1'upsert-kafka'

ect 1E$E2E{FE ' <topic_name>-value's};
'<topic_name>-key'YEABIAERZ IR,
WRUAEBIERSENE. BEXTF
HithizEizsg (Flan'filesystem' ) , 1EFRR{E
sinkBY R E A ERUEIN .
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28 BEY | BOA | 2 | REE
ik B
debezium- & (non | Strin | FBF3REX/iEMERMIAYConfluent Schema
avro- e) g RegistryAJURL.,
confluent.url
2 1-11 Debezium Json &%158H
28 B2E [N | 2E | mEd
wik | B WA
format = (none | String | IEEE2EARIMEN, LRSS
) 'debezium-json',
debezium- B false Boole | 1Z¥E Debezium Kafka Connect B, F3
json.schema- an FElLAIZA Kafka Bo&
include 'value.converter.schemas.enable' LATE
HEHEE schema, LLiEIZB
Debezium JSON HEEH/ES
schema,
debezium- B false | Boole | Hf#tFRER, ERUIHBIFERTIT,
json.ignore- an EEHHEIREY ( ERAS false, BOHD
parse-errors HEIREY ) . MNRPIEFERAVETS
2, WeBz=REREAnull,
debezium- B 'SQL' | String | FEEEIAFI HAVATEEMS 0. HEIS
json.timesta A9 A'SQL'FN'ISO-8601",
mp- o TNESE 'SQL BELL "yyyy-MM-dd
format.stand HH:mm:ss.s{precision}" BIETCHRHT
ard RIEIEY, 4N '2020-12-30
12:13:14.123', B&UBEERENE
to
o TIESE '1SO-8601' =LA "yyyy-
MM-ddTHH:mm:ss.s{precision}" AJ
B EEr R BB, 5Ia0
'2020-12-30T12:13:14.123' , B&LA
RSB -
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2% 25 |BA | 2F | #ER
Wik | {E WA
debezium- B 'FAIL' | String | $8E4IE Map A key BEATHGIE.
json.map- SRSZIFAYERFAIL. DROPH]
null- LITERAL,
keymode o Option FAIL' iS5, MNEE
Map A key EATHIEIE .
e Option 'DROP' $EF Map = key
BEATHIEIREIN.
e Option 'LITERAL SFERZHRES
k& Map I key B, FHFEH
HEEHIEH 'debezium-json.map-
null-key.literal' X o
debezium- & '"null' | String | & 'debezium-json.map-null-key.mode'
json.map- = LITERAL fYBHR, IEEFHHRESEE
null- #8 Map 9= key E.
key.literal
debezium- =S false | Boole | B8 DECIMAL ERIREIRIRIFR
json.encode.d an K, FERRFETEEERR. fI:
ecimal-as- 0.000000027 BIASFRRA 2.7E-8, =
plain-number LEINE A true BF, MEFRRA
0.000000027,

TOEE

TCEWERILAZE DDL HERRIE (EEHL ) meta FURSER,
EnormatE’\JT_l:%ﬁERﬁ RN AYEERRERTTEUER A A, Bal, RBKafkaiEz

[=1=N¢}

= 1-12 TR
Key T ol
schema STRING NULL fiApayload SchemaHy

JSONZERFE,, R
SchemaA~fEDebeziumigd
R, MANULL,

ingestion-timestamp

TIMESTAMP_LTZ(3)
NULL

connectorfh R E4AIATE]
B, INDebeziumicFEsh
A9ts_ms=ER .

source.timestamp

TIMESTAMP_LTZ(3)
NULL

TR R 5t Gl B 4RI RYRTE
B, X FDebeziumicHE
Ffsource.ts ms=FE% o

NSk 01 (2024-11-14)
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ANl

gz

SER2

Key Ty 1588

source.database STRING NULL BEIEE . X TF
DebeziumigR=+HY
source.db=2E& (RN5EH]
F).

source.schema STRING NULL JEHIERESchema, XNF
DebeziumigR=+Hy
source.schema=E& (YN8

aA) .

source.table STRING NULL BEIRER . SIRF
Debeziumefy
source.tablegy;
source.collection=2E& ({1

R .

source.properties MAP<STRING, STRING> | EfiERB4EAIMap, XN
NULL FDebeziumigFFHY
source=2Eg

TR ERBAIZSEZNT:

CREATE TABLE KafkaTable (
origin_ts TIMESTAMP(3) METADATA FROM 'value.ingestion-timestamp' VIRTUAL,
event_time TIMESTAMP(3) METADATA FROM 'value.source.timestamp' VIRTUAL,
origin_database STRING METADATA FROM 'value.source.database' VIRTUAL,
origin_schema STRING METADATA FROM 'value.source.schema' VIRTUAL,
origin_table STRING METADATA FROM 'value.source.table' VIRTUAL,
origin_properties MAP<STRING, STRING> METADATA FROM 'value.source.properties' VIRTUAL,
user_id BIGINT,
item_id BIGINT,
behavior STRING

) WITH (
'connector' = 'kafka’,
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'earliest-offset’,
'value.format' = 'debezium-json'

{$F3kafkaf#tfrDebezium Json#iE, FHIEEREEHEIprint,

tRiEkafkaFIERIEMAA B A F M EIZBNAESTR, HEERrZFERAINGI. AR
BL2HE, N\ERN, FEXSHEPEEERRIAIINTT, FiRiEkafkaggitib KAz
EEtE (BT > HEWEIRIERERTI > B2 > MikibihEEY > B Akafkagdits
it > Wi ) o WREEEE, WRRERESEKIEM; BURRARHEI.

BU#Eflink opensource sqUYENl, 1EZFflinkhRAH1.15, FHRRIZ!T, EABUT:
CREATE TABLE kafkaSource (

id bigint,

name string,

description string,

weight DECIMAL(10, 2)
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) WITH (
'connector' = 'kafka',
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'debezium-json’

)

CREATE TABLE printSink (
id bigint,
name string,
description string,
weight DECIMAL(10, 2)

) WITH (
‘connector' = 'print’

)

insert into printSink select * from kafkaSource;

$183 [kafkaRYtBRItopicIBBAN TFIIEIRE, ZEIERTMYSQL F=a&EF45 (id. name.
description. weight) . iZJSON ;EE2 products ¥ FHI—RFHHHFM, Hiid =
111 BI1THI weight {BM 5.18 BB 5.15,

"before": {
"id": 111,
"name": "scooter",
"description": "Big 2-wheel scooter",
"weight™": 5.18
h
"after": {
"id": 111,
"name": "scooter",
"description": "Big 2-wheel scooter",
"weight": 5.15
h
"source": {
"version": "0.9.5.Final",
"connector": "mysqgl",
"name": "fullfillment",
"server_id" :1,
"ts_sec": 1629607909,
"gtid": "mysql-bin.000001",
"pos": 2238,"row": 0,
"snapshot": false,
"thread": 7,
"db": "inventory",
"table": "test",
"query": null},
"op": "u",
"ts_ms": 1589362330904,
"transaction": null

}
$F4 IRBEBINT A EHtaskmanager.out S {ERRIEERLER :
1. EZDLSEESIE, &F “/EWETE > FlinkfElL” .
2. EBEHEXMAIFUnKIEEFR, 1®&F “I21THE” , BE “OBSHE” , RIBIEIZETT
RUBEHER, HEIXINBERIEE,
3. HAMNNBHERINEREE, HEIEFHEE “taskmanager” BIXEEHN, T
HIRELoutXHEEERAE.

-U[111, scooter, Big 2-wheel scooter, 5.18]
+U[111, scooter, Big 2-wheel scooter, 5.15]

et
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1.4.7 JSON Format

IhaEHnR
JSON Format BEiES JSON HEUHIHEE . 21, JSON schema 2M table schema &
BiiESMmEN . E2ERFERTSEFFRTXIZE: JSON Format,
2439 Connector
e Kafka
e Upsert Kafka
e Elasticsearch
S5
£1-13
¥ =AY | A | XH 158H
1% =]
format = (none | String AEIRERET, XEBMNA'json',
)
jsonfail-on- | & false | Boolean | fET=FERGRENT, 2RI HEIF
missing-field a7, EEMEEIREM (BA
A false, BIHEEEIRAM) o
json.ignore- | & false | Boolean | HfETEER, SHITHRIFRI
parse-errors 17, BEREEREY (EIAA
false, BPHIEFEIREN ) . NRZ
EFERIOETSRE, WSEZFR
BEgEHnull,

SRR 01 (2024-11-14) RIS © ERRAGIRAT 7
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28 2EY | BOA | EE izl:lz
ik B
json.timestam | & 'SQL" | String EREm ARG EHAY TIMESTAMP #0
p- TIMESTAMP_LTZ H9#8=( . Haist
format.standa FEORELA'SQL' LAK
rd 'ISO-8601":
o HNESH 'SQL BELA "yyyy-
MM-dd

HH:mm:ss.s{precision}" AYH&EI(
&M TIMESTAMP, 5140
"2020-12-30 12:13:14.123",

LA "yyyy-MM-dd
HH:mm:ss.s{precision}'Z"" AY4&
ERMT TIMESTAMP_LTZ, 5140
"2020-12-30 12:13:14.1232" B
SLAERAE R .

o TIESH '1S0-8601" IEELL
"yyyy-MM-
ddTHH:mm:ss.s{precision}" 9
;%ﬁ%&*ﬁiﬁ)\ TIMESTAMP, 43

1
"2020-12-30T12:13:14.123" ,
LA "yyyy-MM-
ddTHH:mm:ss.s{precision}'Z"
RORS AR TIMESTAMP_LTZ,
fIan
"2020-12-30T12:13:14.123Z2"
BalERAME T

json.map- 'FALL' | String 1EELIE Map H key (BEATHIS
null-key.mode %o HBIZIFHYESR: 'FAIL,
'DROP'FI'LITERAL',

e Option 'FAIL' St H5, R
BF] Map # key {EAZHIE
;EO

e Option 'DROP' ¥&EZ Map H
key [ERZHIEIBIR,

e Option 'LITERAL' $${FH=7F=
HEEREE Map PRI key
B. FHREENER

'json.map-null-key.literal' &

iy

Mo
json.map- “® 'null' | String 2 'json.map-null-key.mode' &
null-key.literal LITERALASRHZ, IEEZTHRES

i Map Y= key B,

SRR 01 (2024-11-14) RIS © ERRAGIRAT 3
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RS EI R GT

ecimal-as-
plain-number

2% =EY | A | KB i8R
i% =1
json.encode.d | & false | Boolean | ¥§F& DECIMAL ZEEVPIEIRIRIF

IR, NMERRZTEIEERT
f5: 0.000000027 EMANSETRH
2.7E-8, HiLiEIuKZ /9 true BF, M
£37R9 0.000000027,

2480, JSON schema EEBRIM table schema ZHFBEIHESEER], R ZIFRME

M JSON schema,

£ Flink &, JSON Format {#F8 jackson databind API £fZHrF04ERL JSON,
TRIIET Flink PRIEIESEELS JSON PRIEIEREIRIMET XK,

% 1-14 HUESEERRET

Flink SQL&3Y JSONZERY
CHAR / VARCHAR / STRING string
BOOLEAN boolean

BINARY / VARBINARY

string with encoding: base64

DECIMAL number

TINYINT number

SMALLINT number

INT number

BIGINT number

FLOAT number

DOUBLE number

DATE string with format: date
TIME string with format: time
TIMESTAMP string with format: date-time

TIMESTAMP_WITH_LOCAL_TIME_ZON
E

string with format: date-time (with
UTC time zone)

INTERVAL number
ARRAY array
MAP / MULTISET object

NH5hRA 01 (2024-11-14)

WRIERE © HERRARBIRAT

34


https://github.com/FasterXML/jackson-databind

HIEBIRR

Flink SQL i&iZ&% 1 Flink Opensource SQL1.15 {Ei£&%
Flink SQLHY JSONZEH!
ROW object

ANl

iZ?_:WU%}EAPkafkaE’ﬂ—ﬁ‘topicdﬁiﬂﬂ%ﬁ%, FH{FEHkafka sinkiEEIEE A\ Zlkafkag 5
—topicH,

£ RIEkafkaFRERIEMFABE A FMEIEENAIETR, FEPEmEERAIATI. AfEiR
BERRENOHRN, EENSRNSEERIIAIINTT, HiRfEkafkagyitbibNiHBASE
Bt WNReEEE, WRRERSZGPERL; BNRIAKRLI

£ BlEflink opensource sqlfENl, FiEIEflinkhRAN1.15, EFEEAE, AEERHT
Z17, HSQLRBIIT:

CREATE TABLE kafkaSource (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (
'connector' = 'kafka’,
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

CREATE TABLE printSink (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (

'connector' = 'print’

)i

insert into printSink select * from kafkaSource;

F3 [@{EAsourcefIkafkalJtopicHRil N TFIEUE:

{"order_id":"202103241000000001","order_channel":"webShop","order_time":"2021-03-24
10:00:00","pay_amount":100.0,"real_pay":100.0,"pay_time":"2021-03-24
10:02:03","user_id":"0001","user_name":"Alice","area_id":"330106"}

{"order_id":"202103241606060001","order_channel":"appShop","order_time":"2021-03-24

16:06:06","pay_amount":200.0,"real_pay":180.0,"pay_time":"2021-03-24
16:10:06","user_id":"0001","user_name":"Alice","area_id":"330106"}

FRA ZRINTHEXEAtaskmanagerout3{4HRIFIELER
1. EIRDLEEEHIE, ®&F “/EWEE > Flink{ElL” .
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2. EBEHEXIMNAIFlnk(FILZFR, &iF “EITEAE” , BE “OBSH” , RIEMFIETT
RIEER, BRI BERISEE .

3. HAMNBERNEEE, HEIZFHEE “taskmanager” BIXHEEHN, T
HIRE L out N BEEERAE.

+1[202103241000000001, webShop, 2021-03-24 10:00:00, 100.0, 100.0, 2021-03-24 10:02:03, 0001,
Alice, 330106]

+1[202103241606060001, appShop11, 2021-03-24 16:06:06, 200.0, 180.0, 2021-03-24 16:10:06, 0001,
Alice, 330106]

-

1.4.8 Maxwell Format

Iheeihid
Maxwelli@— CDC ( Changelog Data Capture ) TH, ®JLUEMySqleAY5E sZSChT
B AZIKafkaZEifi = connector, MaxwellAchangelogi2ft 74 —p9HR=, A
FHFERISONXHEEHITFRIE
Flink 25518 Maxwell JSON ;8 E##% 9 INSERT/UPDATE/DELETE j&2%! Flink SQL
RS, EFSERT, XXFRIBLINEERER.
g0 :
o BEUIRETRIEEHIERLSIIEMERSE
e HITHZE
o  HUEEERISCHTMLRE]
o R EEENEIEERNHRESE,
Flink & 323348 Flink SQL HPfY INSERT/UPDATE/DELETE jEE4%i5 Maxwell JSON
BE, H&XEF Kafka FIMNEBESE, B2, BRI Flink T5i%¥8 UPDATE_BEFORE #[1
UPDATE_AFTER &F9—2% UPDATE ;B2 FLtt, Flink ¥ UPDATE_BEFORE %[
UDPATE_AFTER #7339 DELETE #0 INSERT Maxwell HE.,
BZBENMERATSEFREA X : Maxwell Format,

Y509 Connector
e Kafka
e  Filesystem

RSN

MaxwellR B IPE BN ERIRESE—IR . EXMERT, Flink{EEZ
Maxwell& R AYE ERTMRSRIF . 1R MaxwelliiFBfEFTEat-least-oncetZTNALIE,
eagtaKafkaBEANEENNENEE, FlinkEXEEENEE . XA tE S Flink&a
HEEIERNERSEIEE. AL, EXHERT, BNUSELEE
table.exec.source.cdc-events-duplicateig & 9true, FHEIEZER LENPRIMARY KEY,
FrameworlkS4E B — M EIMNIBINSIRIER, FHERERNTESMHHITERE, H4E
B— 1 #E A changelogiii -

ASkRZAS 01 (2024
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SRR

% 1-15 SH45A

8% = |®A | B | HEA
& |&
W
i%
format = (non | String | IEEFEAREIL, LEAMER' maxwell-json',
e)
maxwell- & | false | Boole | BLIEITEHEIRMARIMIFEFNIT. H
json.ignore- an HEEIRAT, FRIRENZ.
parse-errors
maxwell- A& | 'SQL' | String | IEEMAFGEIBATEEAER . HEISHEN
json.timestam B9 “SQL” 1 “1SO-8601" :
p- e 'SQLYELL “yyyy-MM-dd
fgrmat.standa HH:mm:ss.s{precision}” &XERATEIN
r AfIEEE, 6I40'2020-12-30
12:13:14.123" FLMBEME AT E
8o
e 'ISO-860145LA “yyyy-MM-
ddTHH:mm:ss.s{precision}” S\ E#HT
HNRTEIEL, fIan
'2020-12-30T12:13:14.123" FLItEEHE
g2 W TS
maxwell- & | 'FAIL' | String | $EREFIMELmapEERINUllERATRILMIEIR
json.map- X, HEISIFHIEN “FAIL” . “DROP”
null-key.mode #0 “LITERAL” :
o 'FAIL"BIEBEIFAnullEERIMaphIlt
=7E,
o 'DROPPRmap&iEaInulliEsE .
o 'LITERALSGFRAFFAHEAENIRE, F
2R maxwell-json.map-null-
key.literal FEIRTEN o
maxwell- & | 'null' | String | 3 'maxwell-json.map-null-key.mode' 9
json.map- LITERAL BY, IEEFRFRLE N,
null-key.literal
maxwell- & | false | Boole | BATE/NMRBAEZBEHNTF, MASARE
json.encode.d an BRIZTEE. BOABRT, NeILAE
ecimal-as- FRIZIHEGERS . 620, 0.0000000277
plain-number AOAEIR RIS /92.7E-8, WISRIGILIEIR
iREAtrue, MPEKSANJ90.000000027,

ASkRAS 01 (2024
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ToEE

TCEIELATE DDL HpfEARIE (&L ) meta FURHR,

% 1-16 TTHIRE
Key HiEaen 158

database STRING NULL TRERE . NYNTF
MaxwelligRPRIEEZE
FE (WRATHA) .

table STRING NULL TREEEPRIER . XINTF
Maxwelid RPRIKRFER

primary-key-columns ARRAY<STRING> NULL | EEZHA., JMHTF
MaxwelligRHHI
primary_key_columns=

B (f0ReTA) .

ingestion-timestamp TIMESTAMP_LTZ(3) EREE MRS RYATE]
NULL B . XMMaxweligRzs
AItsFES .

TCEHRERRAIN T

CREATE TABLE KafkaTable (
origin_database STRING METADATA FROM 'value.database' VIRTUAL,
origin_table STRING METADATA FROM 'value.table' VIRTUAL,
origin_primary_key_columns ARRAY<STRING> METADATA FROM 'value.primary-key-columns' VIRTUAL,
origin_ts TIMESTAMP(3) METADATA FROM 'value.ingestion-timestamp' VIRTUAL,
user_id BIGINT,
item_id BIGINT,
behavior STRING

) WITH (
'connector' = 'kafka’,
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'earliest-offset’,
'value.format' = 'maxwell-json’

Al
{EAkafkaZIXEIRE, HEHZEprintsh,

SR RfEkafkaFIERNEIAB A FMEIZENAETR, FHEPEREERIIAGI. AFIR
BREH, \OMN, EENINSEERIBAIIERTT, FHiRfEkafkanIibibnixiAZl
EEtE (BRI > HEELVAIERERASY > B2 > iRttt EmE Y > B A\kafkaRdit
it > MK ) . WREEERE, WRREFESEZ4IEMT; BNRRARKEI.

$IE2 BlgEEflink opensource sqUfEdl, #E#Eflink1.15, FEXRiz1T, ERBWNT:

CREATE TABLE kafkaSource (
id bigint,
name string,
description string,
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weight DECIMAL(10, 2)
) WITH (
'connector' = 'kafka',
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'maxwell-json’

CREATE TABLE printSink (
id bigint,
name string,
description string,
weight DECIMAL(10, 2)
) WITH (
‘connector' = 'print’
)

insert into printSink select * from kafkaSource;

SIE3 [@kafkafItERtopicRIEATIIEIRE ( BNFRE igSE Maxwell

documentation ) :
{

"database":"test",
"table":"e",
"type":"insert",
"ts":1477053217,
"xid":23396,
"commit":true,
"position":"master.000006:800911",
"server_id":23042,
"thread_id":108,
"primary_key": [1, "2016-10-21 05:33:37.523000"],
"primary_key_columns": ["id", "c"],
"data":{
"id":111,
"name":"scooter",
"description":"Big 2-wheel scooter",
"weight":5.15
by
"old"{
"weight":5.18
}
}

B4 1ZIBINT B XEStaskmanagerout X HHRIFIESE R

1. EIRDLEEEHG, &F “EIEE > Flmk{"lEiL”

2. BEMMAIFInk(EIZFR, &F “ETHE” , BE “OBSH” , RIEIEIETT
RIBHE, FEIRIN HERIS .

3. HAMNNBHERINEREE, HEIEFHEE “taskmanager” BIXEEHN, T
HIREB L ot HFEEFERAE.

+I[111, scooter, Big 2-wheel scooter, 5.15]

455
1.4.9 Ogg Format

Thaekik

Oracle GoldenGate (a.k.a ogg) B— LIS IT IMGEEIESLRIEIEEMAISH]
HEZERHE. EmEXTEURERRSE. SENEIRER . FSELHIER
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IR, IBEMDHEURGZEREIESH . HEHRAIEIE, Ogg NEERATRMTH—
AURSTUESH, FFSI5(ER JSON FIILER .

Flink 323548 Ogg JSON ;EE T INSERT/UPDATE/DELETE jEEZ%! Flink SQL &%
., ERSERT, FIBXMHEIEEEA, flu

o BIESHIENMIEERSIIEMRS

. EHEHEIT

o HUEFERISERTMIHALE

o XEMEEIIEENZERSE, FF

Flink i£37#&4 Flink SQL #AY INSERT/UPDATE/DELETE ;EE 4R35 Ogg JSON &=
RUEE, WtEl Kafka FFEF. BFZEFSE, Bl Flink BFRZ5:5E
UPDATE_BEFORE #1 UPDATE_AFTER &3 /3—%% UPDATE jB2. AL, Flink ¥&
UPDATE_BEFORE #1 UPDATE_AFTER 735!%%f5/9 DELETE #0 INSERT 288489 Ogg iH

=|

ST Ne)

Y59 Connector
e Kafka

e FileSystem

S5
£ 1-17 2FuR A
84 = |FA | R | R
5 |E
A
Uil
format =2 (none | Strin | I8 EZ&(ERAAEIN, LA 'ogg-json',
) g
0gg- & | false | Bool | HfEITRER, 2T HIIFERTT, T2
json.ignor ean | {HIREW (BIAS false, BIHOEEIREM )
e-parse- WRZEFEIBRITRE, UK ZFRERE
errors Janull,
debezium | & | 'SQL' | Strin | FEBMAFNEHAIRTEEAE . HEISTIFAER
- g 79'SQL' LAK '1SO-8601":
Json-time o EHESHL 'SQL HFEIU "yyyy-MM-dd
stamp- HH:mm:ss.s{precision}" BN AR AT A1,
format st it '2020-12-30 12:13:14.123', BALUE
andard RIS it
o TIESH '1SO-8601" B=LUA "yyyy-MM-
ddTHH:mm:ss.s{precision}" BIEZCARITHIN
AFiE)EE, HUgn '2020-12-30T12:13:14.123'
B&UERRIEI I
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2% = | BN | R | @R
& |@&
1743
ﬁ
0gg- & | 'FAIL' | Strin | I5RERMIE Map R key (BEATRIFG L. HEISZF
json.map- g AY{EH 'FAIL', 'DROP' 1 'LITERAL"
null- e Option 'FAIL &S,
key.mode .
e Option 'DROP' I$EF Map & key ERF
HOEHRIN
e Option 'LITERAL' E$ERFHEEEREIR
Map = key BH. FRHEEENEH
ogg-json.map-null-key.literal TEX o
0gg- B '"null' | Strin | 3 'ogg-json.map-null-key.mode' 2 LITERAL
json.map- g BHER, IEEFFHFEREEZHE Map FHIZ key
null- B
key.literal
TCEE
*1-18 THIE
Key HiEeR ik
table STRING NULL | BE8R£RENFRS . TERERZAIE
79: CATALOG NAME.SCHEMA
NAME.TABLE NAME
primary-keys ARRAY<STRING | {RFREFRIERAVTIZRIEIE
> NULL NRincludePrimaryKeysE BB IS E
true, WMRFEISONIHE B Eprimary-keys
FE.
ingestion- TIMESTAMP_LT | connectorQbIESE4HIRTIEIEL . XTI OggicH
timestamp Z(6) NULL Fdcurrent_ts=FER .
event- TIMESTAMP_LT | [RRSEIESEHAIREEL . XIMOggicRAY
timestamp Z(6) NULL op_ts=FER,

TR ERRAIZSENT:

CREATE TABLE KafkaTable (
origin_ts TIMESTAMP(3) METADATA FROM 'value.ingestion-timestamp' VIRTUAL,
event_time TIMESTAMP(3) METADATA FROM 'value.event-timestamp' VIRTUAL,
origin_table STRING METADATA FROM 'value.table' VIRTUAL,
primary_keys ARRAY<STRING> METADATA FROM 'value.primary_keys' VIRTUAL,

user_id BIGINT,

item_id BIGINT,

behavior STRING
) WITH (

'connector' = 'kafka',

NSk 01 (2024-11-14)
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ANl

SHR1

HIR3

'topic' = 'kafkaTopic,

'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,

'scan.startup.mode' = 'earliest-offset’,

'value.format' = 'ogg-json'

{EFogg-jsoniEBkafkadiiYoggic®, FitEprintd,

tRiEkafkafRERIEIMFAB A F M EZBNAYETR, FHIBEPMEMERAIAT . AR
BREH, \ORN, EENIANSEERIBAIIBRTT, FHiRfEkafkapIibibnixiAZ]
it (BRI > HEWFIRIERERSY > B2 > MikibibEEY > i Akafkafdits
it > WK ) . WREEERE, WRRERERSEZ4IEMT; BNRRARKEI.

BU#Eflink opensource sqlfEdl, 1EEFEflink1.150RA, FHERIZ!T, HABIT:

CREATE TABLE kafkaSource (
id bigint,
name string,
description string,
weight DECIMAL(10, 2)

) WITH (
'connector' = 'kafka’,
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort, KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'ogg-json’

)

CREATE TABLE printSink (
id bigint,
name string,
description string,
weight DECIMAL(10, 2)
) WITH (
'connector' = 'print’
);

insert into printSink select * from kafkaSource;

mkafkaf9tER topicIE N TFIEE, 1ZEEZR<Oracle PRODUCTS % & 4 %1 (id,
name, description and weight). =AY JSON ;EE2 PRODUCTS R FH—E£FH=E
4, Hdbid = 111 B97789 weight {EM 5.18 X9 5.15,

"before": {
"id": 111,
"name": "scooter",
"description": "Big 2-wheel scooter",
"weight": 5.18
%,
"after": {
"id": 111,
"name": "scooter",
"description": "Big 2-wheel scooter",
"weight": 5.15
%,
"op_type": "U",
"op_ts": "2020-05-13 15:40:06.000000",

"primary_keys": [
l|idll
]

"pos": "00000000000000000000143",
"table": "PRODUCTS"

}
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£ RBII T A EStaskmanager.out S AERHISIRLER |
1. EZDLSEESIE, &F “/EWETE > FlinkfElL” .

2. EEHEXMAIFUnKIENLEFR, &F “i21THE” , B “OBSHE” , RIBIEZTT
ROBER, RN BEREE,

3. HANNBEHRINEREE, HEIEFHEE “taskmanager” BISXEEHN, T
HIRELout I EEERAE,

-U[111, scooter, Big 2-wheel scooter, 5.18]
+U[111, scooter, Big 2-wheel scooter, 5.15]

1.4.10 Orc Format
Iheelhid
Apache Orc FormatfiFisE5ORCEIE ., EZLENMERTSEFIRITXH: Orc
Format,
$ 59 Connector
e  FileSystem
S5 BE
£ 1-19 U B
2 BRIk HANE ESit) iR
format 2 ¥ String IEEEFEREN, X

BRIZE 'orc's

Orc 18X BZIFKIETF Table properties B9FEMN . ZNEIF, BoJLUSE
orc.compress=SNAPPY K F1Fspappy/E4E o

RS EI R

Orc f&z{EEIRYIRESF] Apache Hive 2FERT, THEIAIFRETILT Flink ZBIRIEHRE
#0 Orc SREIRIEERIBRET KA o

& 1-20 HEEERGY

Flink¥iEseE OrciiEses OrciZig2e8!
CHAR bytes CHAR
VARCHAR bytes VARCHAR
STRING bytes STRING
BOOLEAN long BOOLEAN
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Flink#iE38Y OrciJIEEEY OrcZig3cs!
BYTES bytes BINARY
DECIMAL decimal DECIMAL
TINYINT long BYTE
SMALLINT long SHORT

INT long INT

BIGINT long LONG
FLOAT double FLOAT
DOUBLE double DOUBLE
DATE long DATE
TIMESTAMP timestamp TIMESTAMP
ARRAY - LIST

MAP - MAP

ROW - STRUCT

Al
{ERMkafka&ixERE, BHZprintd.

£ RiEkafkaFRERIEMIAB A FMEIZEBENAIETR, FEPEEERAITI . AfEiR
BR2E, N\ERN, FEEISHEEEERRIASINTT, FiRiEkafkaggitibaixpAZ]
@t (BT > HEELAIEREIASY > B2 > iKbbt > i AkafkaRdit
it > W) o WIREEEE, WRRERSEIMEM; BNFRTAREI

£IR2 Eflink opensource sqlffdl, FFiScheckpoint, FigxRiziT, ELABMNT:
CREATE TABLE kafkaSource (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka',
'topic-pattern' = kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort, KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld",
'scan.startup.mode' = 'latest-offset’,
'format' = 'csv'

CREATE TABLE sink (
order_id string,
order_channel string,
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order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (
'connector' = 'filesystem’,
'format' = 'orc',
'path' = 'obs://xx'

).

insert into sink select * from kafkaSource;

$IE3 @kafkah9EAsourceftopicHhiEAN TFIEIE:

202103251505050001,appshop,2021-03-25 15:05:05,500.00,400.00,2021-03-25 15:10:00,0003,Cindy,330108

202103241606060001,appShop,2021-03-24 16:06:06,200.00,180.00,2021-03-24 16:10:06,0001,Alice,330106

£R4 ZEsinkRFECERIobSERZFRIorc X4, HEIRERINT

202103251202020001, miniAppShop, 2021-03-25 12:02:02, 60.0, 60.0, 2021-03-25 12:03:00, 0002, Bob,

330110

202103241606060001, appShop, 2021-03-24 16:06:06, 200.0, 180.0, 2021-03-24 16:10:06, 0001, Alice,

330106

----4EER
1.4.11 Parquet Format

Thaekik

Apache Parquetf 8IFES Parquet HiE . ESEINMERTSE R X HE:

Parquet Format,

Y #5089 Connector

e  FileSystem

SHI5A
£ 1-21 2#05 08
2% =Rk | FME | EB ik
format = ¥ String 1EEERREL, Lthabrs
"parquet”,
parquet.utc- | & false Boolean | {8/ UTC BY X AthhtX7ELETT

timezone

X,

AF18)%0 LocalDateTime Zjai#{T
2E# . Hive 0.x/1.x/2.x {EAZE
BY¥X, {8 Hive 3.x {£f UTC R

RSB RS

H#i, Parquet #&8T{ZERM TS Apache Hive 3%, {B5 Apache Spark BFiAE:

NHShRA 01 (2024-11-14)
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Nl

e Timestamp: FCHEE, M timestamp ZEEIZE int96,
e Decimal: 1RIEFEE, BET decimal ERIZEEFEREFTHAIEA,
TERIZET Flink FRIEIESEELS JSON FRFIEERIRIMET AR

TR E0HIEREER

2 1-22 FiEER ey

SHRF5ARIE (Array. Map 5 Row) ,

Flink&EEE Parquet3&H! ParquetiZig3EHY
CHAR / VARCHAR / BINARY UTF8
STRING

BOOLEAN BOOLEAN -

BINARY / VARBINARY BINARY -

DECIMAL FIXED_LEN_BYTE_ARRAY | DECIMAL
TINYINT INT32 INT_8
SMALLINT INT32 INT_16

INT INT32 -

BIGINT INT64 -

FLOAT FLOAT -

DOUBLE DOUBLE -

DATE INT32 DATE

TIME INT32 TIME_MILLIS
TIMESTAMP INT96 -

ARRAY - LIST

MAP - MAP

ROW - STRUCT

{EAkafkaZIXEIRE, HHZEprintsh,

£ RfEkafkaFIERNEIAB A FMEIZENAIETR, FHEPERZERIINGI. AFiIR

BT, N\EIMN, FEESHEEEERRIAIINTT, FiRiEkafkagyitibTiKpAZY
EEtt (@G> HEWEIAIFTERNS > B> MidithhhEEt > B \kafkagdithit
> ) o WNREEEE, NFRRERSEIERL; BUFRTAKLI .

Bl#Eflink opensource sqlfEll, FFEcheckpoint, F23Z

CREATE TABLE kafkaSource (
order_id string,
order_channel string,
order_time string,

=17, ERBAT:

NH5hRA 01 (2024-11-14)
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pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (
'connector' = 'kafka',
'topic-pattern' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

CREATE TABLE sink (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (

'connector' = 'filesystem’,

'format' = 'parquet’,

'path' = 'obs://xx'

)

insert into sink select * from kafkaSource;

L3 [@kafkafIESsourceftopichil AN\ THIEHE:

202103251505050001,appShop,2021-03-25 15:05:05,500.00,400.00,2021-03-25 15:10:00,0003,Cindy,330108

202103241606060001,appShop,2021-03-24 16:06:06,200.00,180.00,2021-03-24 16:10:06,0001,Alice,330106

FIB4 ZEinkER P ELEAJobsER IR AIparquet™ 4, HEEERIT

202103251202020001, miniAppShop, 2021-03-25 12:02:02, 60.0, 60.0, 2021-03-25 12:03:00, 0002, Bob,
330110

202103241606060001, appShop, 2021-03-24 16:06:06, 200.0, 180.0, 2021-03-24 16:10:06, 0001, Alice,
330106

-
1.4.12 Raw Format

IheeR
Raw format BIFEERR (BEF=T ) BEEAENT.
(1 %88
e Raw Format}§ null {E4=REAE byte[] 2B null, IXHETE upsert-kafka {ERRTAIRESE
FRHl, EJ9 upsert-kafka ¥& null (B EMEEE (ERLEMER) o b, MNRZFERATEE
BA null {8, FA1EWEREER upsert-kafka i&E#282%0 raw format YEJ9 value.format,
e Raw format JEERERNEN ., EZENFERISEFRMAX4E: Raw Format,
7439 Connector

e Kafka
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e Upsert Kafka

e  Filesystem

S#15PE
% 1-23
S8 2By | BAE i 27
ik
format 2 (none) String | IEEEFERE, XBMNIZE
'raw's,
raw.charset & UTF-8 String IR ERRIONAZT
&,
raw.endiannes | & big-endian | String EEFETFREBHFEENTF
S . BES'big-endian'Fll
'ittle-endian', BEZHATOE
5 FHF.
R R RS

TRFEMIRAE T IXFMETUSTIFARY SQL K2,

HEERIFMER

£ 1-24 HIRESERGT

BEATRBMERNFI M EIRFS

Flink SQL &8

=]

CHAR / VARCHAR / STRING

UTF-8 (BRiA ) dRIBHINAFITH . JRiD
FRELAUBIL 'raw.charset' #H{TED
=8

BINARY / VARBINARY / BYTES FERIEE,

BOOLEAN FRM/RENEANZFT, 0%k false, 1
= true,

TINYINT BSHFEENEINED.

SMALLINT XFdbig-endian ( 2K\ ) RAZAIFRI=F
. FEEALUEE 'raw.endianness'
=

INT XH big-endian ( ERIA ) fRASAOPIN=E
. FHFEALUEE 'raw.endianness'
=

BIGINT XFd big-endian ( 2K\ ) fRAZAY/\N=F

. FPFAYLUEE 'raw.endianness'
L=

NH5hRA 01 (2024-11-14)
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Flink SQL 38! =1
FLOAT X F3 IEEE 754 #&=UF0 big-endian (Ejt

ANl

£SR3

+IR4

N) BBRPUNED ., FHEALUE
'raw.endianness' BtE .

DOUBLE SKH |IEEE 754 #8z{#0 big-endian ( 2t
N) B/ \NFED . FHEAULLEE
'raw.endianness' BtE .

RAW EiZ RAW ZLBURYERSE TypeSerializer 7
HIEHIFETS RS,

EAkafkaIXEUE, HiHZEprinth,

tRiEkafkafRERIEIMFAB A F M EZBNAYETR, FISEPTEERAIAT . AEIR
BL2HE, N\ERN, FENHEPEEERRIASINTT, HFiRiEkafkaggitib KAz
it (BRI > HEWFIRIERERSY > B2 > MikibihEEY > i Akafkafdits
it > Wi ) o WNREEEE, WRREBRESLIEM; BURRARHEI.

BUzEflink opensource sqU/Ell, E#Fflink1.15, FiERiE!T, ERBUIT:

CREATE TABLE kafkaSource (
log string
) WITH (
'‘connector' = 'kafka’,
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'raw’

)

CREATE TABLE printSink (
log string

) WITH (
'connector' = 'print’

)i

insert into printSink select * from kafkaSource;

mkafkaf9tB Rz topicHREN NHIEUE:

47.29.201.179 - - [28/Feb/2019:13:17:10 +0000] "GET /?p=1 HTTP/2.0" 200 5316 "https://domain.com/?
p=1" "Mozilla/5.0 (Windows NT 6.1) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/72.0.3626.119
Safari/537.36" "2.75"

RN B EABtaskmanager.out SFHRIEIRBLER :

1. EZRDLISEBIEHE, &F “RIEE > Flmk1’EiL”

2. BEXIMAIFLnk(EIBFR, 1#F “151T , B “OBSHE” , RIB(EIIETT
RIBHER, FHEIXINBERIEE,

3. HAMNEENNEERE, HAIBFHEE “taskmanager” BISERFHN
HIRE out X HEBLERAE,

+1[47.29.201.179 - - [28/Feb/2019:13:17:10 +0000] "GET /?p=1 HTTP/2.0" 200 5316 "https://domain.com/?
p=1" "Mozilla/5.0 (Windows NT 6.1) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/72.0.3626.119
Safari/537.36" "2.75"]

s
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1.5 Connector 33

1.5.1 Connector EiAR

b it

o EFE: REREFlnk{EIRIEIERIAT, BHla0KafkaFELRTREWERIN o

o #FK: HURERERMEEIER, BTFESHY BRENEIE. EFlink{ElF, FHEL
ERERXEDHIBEFFNREIR, TEMEUEstTzal, MESSIENEE
SEthE, MERMERETFEEIREEEENEIEER. ERNBERHERS
MySQL, RedisZ,

o FERF: FlinkfEUHmEISERHIER, BEELHMIETHEIESE ANNBREF
fi5, %0 MySQL, HBase SRR,

il

Flink SCAYEZAPITREUER Kafka I8, BidRedis#RIGE fnI DX BLAERIREN S

moE, HFiEREZXEINNEMEESE, BiTtEERES5 AN RDS (Relational

Database Service, 1 MySQL ) fER%EH,

FEEWT:

o BEE: ITHEIER, @SAFID. B&mID. iTEID. ITREEHEEE.

o #FX: FAFEEX, G28MmID. BmEER.

o HZRF: IHHEEINRINTREHESIEIE,

RN E S MIT REERRIEEECIN T REE, SRR S mErEE SR

KEGIER, ARRESRINTERE, REBARITERBANERE.

REFPITREFRENIRNERIBAN, BmEEERIENFFSHERE, RITHERRIENME

NI =5223 %

Connector 715513

& 1-25 Connector 715913

Connector B3R “x SRE

BlackHole S E= S EE XI5

ClickHouse R XiF ¥

DataGen XiF ¥ AHF

Doris 5 ZHF ¥

DWS X i XI5

Elasticsearch R N ZiF

FileSystem i Sz X
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Connector PEES #x HERE
Hbase <5 X 2
Hive <5 X <¥
JDBC <5 X <¥
Kafka <5 N 2
Print s S <¥
Redis <5 X5 <¥
Upsert Kafka XiF SE s <

1.5.2 BlackHole

INREfAR
BlackHole ConnectorRiFZWFIEMANICE, EETFSEENXFIUDFEY, HEARZE
SCRMESInk ., BlackholeZ5REFBZ R ZAREHIConnector,
fBIan, WMBREEFAEMZEEIRIConnectoriE R RATREE, (BIEFAEERFKOMAR
LFREEWITHSHEIR, EaJLUSWITHSEEX ' connector' = 'blackhole'[§, B
1217, NRABIRE, WIEBERFEREOR, SEEHEMAMERXWITHESHESE
.
x 1-26 T#FE5
251 E3
ZiFFRSER FRE
AEEIN

e BI#Flink OpenSource SQLIENLAT, E(EUSRIERMEAY “I217258” &, “Flink
BRA” BEEE “1.157 , @ik “REELEE” FHEEFRFEEILHERIOBS
W, HEREEEELAE.

e IANIEARYusernameflpassword EiERIDEIID P E A FHEEERANZENX
b, BINFERDEWEIEREI, BEXHSENETEPENEFM, FHEIRBE,
iRZ =, Flink Opensource SQL{EFIDEWETE 5oz

EEREIU
create table blackhole_table (
attr_name attr_type (',' attr_name attr_type) *
) with (

'connector' = 'blackhole'

)i
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SRR

*& 1-27 SEURB

1%EIR BAYE AE E-Sid) ik
connector | & 7 String IEESEFERIIEESE,

k& Rz A'blackhole',

ANl
BidDataGenBRF=4HIE, BlackHolefFRFIZMERAIEIE .

create table datagenSource (
user_id string,

user_name string,

user_age int

) with (

‘connector' = 'datagen’,
'rows-per-second'="1"

);

create table blackholeSink (
user_id string,

user_name string,
user_age int

) with (

'‘connector' = 'blackhole’

).

insert into blackholeSink select * from datagenSource;

1.5.3 ClickHouse

IhaekER
DLISZHHGFlinkfEL BB H I ClickHouse 3B EE , REBNTIFERE,
ClickHouse 2HE@EXN DT IERIFIRNEIERE, <iFSQLEE, BEIEMRELF, 155l
EETARENRSoTERILEEIFENS, EMSITREIEERER—HE
T, FMESEClickHouseZB{HZE
& 1-28 TIFEF)
331 e
XisFREE ZERE
BItESR

o ZIFS{EWVEEEITEDLIAPHRZIAT L,

o ZIASFEESC ClickHousefE /1EsR AU ISRERE, FHRIBLIRE IR &EClickHouse
EEREFRE R BN PREO .
ggﬁ@ﬁi%ﬁﬂﬂ’%ﬁ‘ﬁ:}%, B2E ( MURPREAFIEE ) IS aRERERES

To
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== AN

FEX 2

SRR

IMETRBEREEAN, BF2I ( BUME=RAFEE )  “&2£8° 515,

o  BUEEFlink OpenSource SQLIEWAT, EIFRIEREN “iE788” &, “Flink
WA FBEEE “1.157 , Ak “REEVEE” FHREFRFFLHTAIOBS
W, FEREEEFLEE.

o JAIEARYusernamefpassword FELRASENLIB P E BN FEEHERANZEX
b, FINEHADEWEEREIE, RENHHENBETEFENFN, [FRNES,
a{RZ £, Flink Opensource SQLEEFADEWEIE Sa)(EiE

o GIEMRSHIClickHouse£ERE, EERHARAIEIEMRS 3.1.0% A EIRA
e ClickHouseZERERA T IFMIPRRHUBIRIE

o  FlinkdhSZiF=EERAIBE /9 string. tinyint, smallint. int. bigint. float.
double. date. timestamp. decimallAMArray,

HrhArray P RIEIESE BN SZ3Fint . bigint. string. float. double,

create table clickhouseSink (
attr_name attr_type
(', attr_name attr_type)*

)

with (

'type' = 'clickhouse’,

url' =",

'table-name' ="

)i

& 1-29 S2H45AA

2% B=E |RME | HuEEE | RE
WAIEE i)
connector = 7o String | EXEA: clickhouse
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B | ROME

Rk
g!

ol

String

ClickHouseRYurl,

SHI&IA: jdbeclickhouse://
ClickHouseBalancersEfiMl 5%
IP1:ClickHouseBalancerif
O,ClickHouseBalancersEf5lsZ
IP2:ClickHouseBalancerig [/ #UEE
&

e ClickHouseBalancersCf5lg91Ptts
Hk:
ERMRSEIBITHIG, ®F “HRE
2R > AHETE > ClickHouse >
sfE)” , $EEXClickHouseBalancer
SCHIAGALSSIP,

e ClickHouseBalancerig[:
ERMRSEIEIRFHIG, ®IF ‘Rt
LR > AHETE > ClickHouse >
IRSBECE™ , ABEE

“ClickHouseBalancer” , MRS
&t kFFEKerberosiAIERT, 1
“lb_http_port” BcES#E,
IME21425; HFFEKerberosih
IERT, 12 “lb_https_port” &

SH(E, HIAMESH21426,

o HUEFEZ HClickHouse£ERE 612
HIRERTR. NRHIEEZ R =F
7, WAEEES,

o FEIWFELEZ ClickHouseBalancer
SCEIIPLABE B ClickHouseBalancer
MBI ER SR

o MRSEEEFEFHEKerberosiAiE
BY, AFBEEurldiLssl.
sslmodeiEk&%(, Fsslig
true, sslmodei&gnone, =R
=2,

table-name

7z

String

ClickHouseHIES .

driver

0N | HO

ru.yande
x.clickho
use.Click
HouseDr
iver

String

R PTR ER0IRE . ERED
&, WEBshBEJURLZEL, AR
ru.yandex.clickhouse.ClickHouseDriv
ers

username

i1y

7

String

AiEClickHouseHIEERIKS 2 ,
MRSEEfFFEKerberosi\iFRTEEIH
5,
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2 28 |RAME | #iEE | iRA
Wik B

password S 7 String | i5IE)ClickHouseHIEZEK S AT,
MRSEEFH S Kerberosi \IFATEEIE
5,

sink.buffer- | & 100 Integer | SEURRTRIFEIRAIRARITEL, A

flush.max- {83100,

rows

sink.buffer- | & 1s Durati | RIFTEEAIRTEIEING, BATLAS

flush.interval on ms. milli. millisecond/s. sec.
second/min. minuteZs, BRIAEN
1s. IRENONFRRAIRIBATERIFT -

sink.max- S 3 Integer | BEIRAMATHIRAZINIRE, EOA

retries BEH3,

Nl

o f1: MKafkadZEXEUE, FHIGEIEfHF N ClickHouser ( ClickHouselRA A
MRSEJ21.3.4.25, HMRSEE kFFEKerberosiAilE ) :

a.

SEPRRIETEERE EDLI_EIRYEClickHouseFNKafkatEBEFREHUEIIFAT
SIFMS B CIRERERE, F4ErmEFERIIFlink M RIR

R EClickHousefKafkaEEBEZ £ERIN N, ([FEITHFNISEERR
Flink{EAVBAZI MERHE . &Mk hHEBEEERIEClickHousefIKafkafdith
i%iﬂﬂiitﬁwlﬁiﬁ'réto WNRELEE, NRRERSEHEMRT], SNERRAKMK
T [}

{EAClickHouseZ FimiEiEZlClickHouse RS iR, FH{EMRLA TS EIALEERS
PR clusterEEHMBIMESEHEE

FARIRFESE NEFEERClickHouse

select cluster,shard_num,replica_num,host_name from system.clusters;

HiROEEINTE:
cluster————————shard_num—;
Fefault_cluster 1 1

default_clustler 1I J2

IRYESRER R ER IR T cluster, fAla0=B1Adefault_cluster , {EERBLATRER
4 7EClickHousefddefault_clusterE=8¥T = IR HIER flink o

CREATE DATABASE flink ON CLUSTER default_cluster;

FERALL T ap$Edefault_cluster§E8$ 15 = EFIflinkBUREE T EIEZFRE SHorder
AYReplicatedMergeTreezk .

CREATE TABLE flink.order ON CLUSTER default_cluster(order_id String,order_channel
String,order_time String,pay_amount Float64,real_pay Float64,pay_time String,user_id
String,user_name String,area_id String) ENGINE = ReplicatedMergeTree('/clickhouse/tables/
{shard}/flink/order', '{replica}')ORDER BY order_id;

2Z8#EFlink OpenSourcefEdl, BlEZflink opensource sqlfEdl, AT
R, HIRRIETT . ZAFAUIAIEDMS KafkatEAEUWRIE, ClickHouse
R EERZE,

SN TFEN A RIS HOBRIESCRIMRIE N o
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create table orders (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka’,
'topic' = 'KafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

create table clickhouseSink(
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) with (
'connector' = 'clickhouse',
'url' = 'jdbc:clickhouse://
ClickhouseAddpress1:ClickhousePort, ClickhouseAddress2:ClickhousePort/flink',
'username’' = 'username’,
'password' = 'password’,
'table-name' = 'order’,
'sink.buffer-flush.max-rows' = '10',
'sink.buffer-flush.interval' = '3s'

)
insert into clickhouseSink select * from orders;

EiEKafkatERE, MIDMS KafkaddE AN\ LA USSR :
{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24
10:00:00", "pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03",
"user_id":"0001", "user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24
16:06:06", "pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06",
"user_id":"0001", "user_name":"Alice", "area_id":"330106"}

{"order_id":"202103251202020001", "order_channel":"miniAppShop", "order_time":"2021-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2021-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

{EAClickHouseZ FigiEEZIClickHouse, HITUUTEEGS, TEHEA
flinkZUEE TorderRHRIZUE -

select * from flink.order;

ERERSEUT:

202103241000000001 webShop 2021-03-24 10:00:00 100 100 2021-03-24 10:02:03 0001 Alice
330106

202103241606060001 appShop 2021-03-24 16:06:06 200 180 2021-03-24 16:10:06 0001 Alice
330106

202103251202020001 miniAppShop 2021-03-25 12:02:02 60 60 2021-03-25 12:03:00 0002 Bob
330110
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o ff2: MKafkarmZENEUE, FHIEHIEHFE N ClickHouserh ( ClickHousehRA A
MRSH21.3.4.25, HMRSEEFFFEKerberosiAilE )

a.

SEERRRIEESEERE, 7EDLI_EARIEClickHouseFNKafkatEBE RV EIFATS
=IFMo B CIRERERE, FH9EmEFERAIFlinkE SRR

" &EClickHouseFIKafkaSERBEZ £ HAIN @MY, (FEITHENSEERR
Flink{EAVBAZIMERHGE . & Mk itibEEERIEClickHousefIKafkafdih
HEMRKBASZEE M . NEREEER, NFRREBREEYPENRDT, BRI
I,
{EFClickHouseZ FimiEEE ClickHouse R S5 ,
RRfFclusterEEMINESEHIER

SENEFIEEEHClickHouse,

select cluster,shard_num,replica_num,host_name from system.clusters;

FERLU T LTSRS

HIREEEWNTE:
cluster———————shard_num—;
default_cluster 1 1
default_clust(ler 1I J2

IRIEIRENZ IRV EERF PR fFcluster, BlaNZgTAdefault_cluster , {ERLAT
$#EClickHousef9default_clusterEEEF 15 = _FGIFREBEESlink o
CREATE DATABASE flink ON CLUSTER default_cluster;

AL T s Edefault_clusterfEd$ T = _EFNflinkEWEE T R RS Horder
AYReplicatedMergeTreezk .

CREATE TABLE flink.order ON CLUSTER default_cluster(order_id String,order_channel
String,order_time String,pay_amount Float64,real_pay Float64,pay_time String,user_id
String,user_name String,area_id String) ENGINE = ReplicatedMergeTree('/clickhouse/tables/
{shard}/flink/order', '{replica}')ORDER BY order_id;

2% @& Flink OpenSourcefEll, #l#flink opensource sqUEdl, BNLAT
1’5%}]&]2!&, FHRIET . IZEA I AEKafkalEDEIER, ClickHousefEll4s
L3

SRR RN S HOBRIESCPRIMRIE N o

create table orders (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka’,
'topic' = 'KafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

create table clickhouseSink(
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

NSk 01 (2024-11-14)
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) with (
'connector' = 'clickhouse',
'url' = 'jdbc:clickhouse://
ClickhouseAddpress1:ClickhousePort, ClickhouseAddress2:ClickhousePort/flink?
ssl=true&sslmode=none',
'table-name' = 'order’,
'username’' = 'username’,
'password' = 'password', --DEW/EIEFfTkey
'sink.buffer-flush.max-rows' = '10',
'sink.buffer-flush.interval' = '3s',
'dew.endpoint'='kms.xx.myhuaweicloud.com’, --{#FBHIDEWRRSZERERYendpointE 8
'dew.csms.secretName'='xx', --DEWIRSZ BREENEREZTR
'dew.csms.decrypt.fields'="password', --password ZER{ETFEF FADEW ST S8 M1 THEZE R
'dew.csms.version'='v1'

)
insert into clickhouseSink select * from orders;

f. i&EiEKafkafEEf, MmKafkafiEALATULREURE:
{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24
10:00:00", "pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03",
"user_id":"0001", "user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24
16:06:06", "pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06",
"user_id":"0001", "user_name":"Alice", "area_id":"330106"}

{"order_id":"202103251202020001", "order_channel":"miniAppShop", "order_time":"2021-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2021-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

g. {FHFClickHouseZ FimiZE#EZlClickHouse, HATLATEIIHS, TABA
flinkEUEE ForderRHRIZUE -
select * from flink.order;
BIIERSEUT:

202103241000000001 webShop 2021-03-24 10:00:00 100 100 2021-03-24 10:02:03 0001 Alice
330106

202103241606060001 appShop 2021-03-24 16:06:06 200 180 2021-03-24 16:10:06 0001 Alice
330106

202103251202020001 miniAppShop 2021-03-25 12:02:02 60 60 2021-03-25 12:03:00 0002 Bob
330110

1.5.4 DataGen

Thaetik

pEI=E AN

DataGenEERTFERENEE, TRAFRIUENXFLS.

% 1-30 Z3E51

%351 15
TFFREE pEES

o @lEDataGenER], FFERRBATIFFArray, MapfliIRowSEZxeE, mILLEd
CREATE TABLEiZ@f9 “COMPUTED COLUMN” SR {TZRUINEETIE
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e  BlEFlink OpenSource SQL{EILAT, FE(EUIREFREN “1Z178%° &, “Flink
WA FEEEFE “1.157 , Ak “REEVEE” FHREFRFFULHTHIOBS
W, FlEREEEFILAE.

e IAIEABJusernamefllpassword ERIRIDEIIE P E A FEEERANZEN
&, BINEADEWEREIE., REEXHSRENETEPE TN, [FRINHEE,
#f8iR% 2 . Flink Opensource SQL{EEFIDEWEIEiSalENR

A=
BEEER
create table dataGenSource(
attr_name attr_type
(', attr_name attr_type)*
(', WATERMARK FOR rowtime_column_name AS watermark-strategy_expression)

)
with (
'connector' = 'datagen’

)
SRR

*& 1-31 SEu%B

2% =8 | BAME HiEE | 2HRH

connec | = ¥ String | IECEEFRAERSE, XER'datagen',

tor

rows- | & 10000 Long BIERRYITEL, RLUEHIEER IR

per- =,

second

numbe | & ¥ Long EREIRINRITE . BMARET, FIRE!

r-of- EREIRIIRITE . MREFERERMEESE

rows BUHRRSEREE, MHSEREIEITEA
B EREE R FIARIGERERT, #A
SEYEREE.
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28 | BE |RME %ﬁ% S5

Wik
fields.# | & random String | I8 '# FERIVEREE, '#' FERVITE
kind DataGenF®HHFE, LIiMERNTEER

'#ERNENFRE . EhZSH#

SENXEE, FBESmA,

SHYETTLIE 'sequence’ B, 'random’,

BAEXUT:

e randomERINE, TRLFIIBENE
8. EalLAEIT “fields.#.max” F1
“fields.#.min” SHUETEMILERKEL
HEAM&RIME. SIEERFEREE
Achar, varchar. stringdt, BJLAE
ig “fields.#.length” SHISEKE.
HIEENFER LB ORT BB 2L BT,
AILLEID “fields.#.max-past” S5
E*ﬁiﬁ%ﬁﬁﬂﬁl’@ﬁﬂ%ﬁ@ﬁ’ﬂ%k

o sequenceRTHRAIFIIEMZR. &
aILLEId “fields.#.start” 0
“fields.#.end” 1BERTIAIECIAFOL:
RE, BFIEFAEIERER,

FEBEREE.
fields.# | & '#SISER | '#'S18 | &Y “fields.#.kind” FE&A: randomAdE
.min FERARY EE’J? B
&/ME RRE | BN RS ORIME, # SRS
BRAERTF#H=FRE,
fields.# | & HEISER | #2458 | Y “fields.#.kind” FE&H: randomAtE
.max FERERY | ENF | o
e G LA b 342y = 1440 L} =aEn
wxE SRE | pEEREEORATE, ¥ IEERTERR
ERTFHFEE,
fields.# | & 0 Durati | 4 “fields.#.kind” =FE&f3: randomAdE&
.max- on Mo
past B4 Y 28 A AR AR S RTRT AT SR
RXE, '# BENZR(EATATE
Beny,
fields# | & 100 Integer | 24 “fields.#.kind” =E&9: randomBtE
length Ao
BEMAE R SR E R FERAE, '#' I8ERY
FE{ERFchar. varchar, string,
fields.# | & ¥ '#51g | 3 “fields.#.kind” =FE&9: sequencellT
start ENE | B,

PRy R RRRYEIR(E -
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28 | BE |RME g?&% S5

WA
fields.# | & ¥ '#SIE | & “fields.#.kind” ZZE& A sequencefd
.end ERIF | B,

RRE | mrlt eyt siE,

Nl

1.5.5 Doris

z‘%%ﬁj§$Flink OpenSourcefEdl, BlEEflink opensource sqfENl, ZE1T0TAELED
A, BiIDataGenFr=E N EHIEH B HEIPrintEEREFH,

create table dataGenSource(
user_id string,
amount int

) with (
'connector' = 'datagen’,
'rows-per-second' = '1', -V —SREUE
'fields.user_id.kind' = 'random --A=FEuser_idfg§xErandom4&fkse
'fields.user_id.length' = '3/, ——BE%UZ?"'—Eﬁuser_idt%E?B
'fields.amount.kind' = 'sequence’, --J95FEamountigiEsequencetE AY 22
'fields.amount.start' = '1', --=FERamountfYieiaE
'fields.amount.end' = '1000' --FEFamountfy455R(E

)

create table printSink(
user_id string,
amount int

) with (
‘connector' = 'print’

)

insert into printSink select * from dataGenSource;

ZAEWIRR S, 1EUIRESTR “iB1Th” FROBE I MM EFEERHER.
o FiE—:
EZROLIEEIEHE, ©&F “(FIEE > Flink{Ed” .

EXIRFlinkfEALFRAESTRY “H24E" 51, &F “8Z > FlinkUI”

c. TEFlnkUIRE, &%&#F “Task Managers” , BBHEXIRMANESBIR, 5EEF
“Stdout” EEEWEITHE.

o ik MRERRIETMEWET “ZTEH &FT “REELAE” , gLUE
TUTREEE.
ERDLISEIEHEIG, EF “IEWETE > Flink{BlL”

BEMIMAIFUnKIEETR, &R “is7AE” , 2d& “OBSH” , RIEFI
E1TRIEHR, HEIRINBEAISHER,

c.  HAXMNBHIRINAERE, HEIBFPEE “taskmanager” BIS {4
AN, TEIEZEStaskmanageroutfIHEERERAE.
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1.5.5.1 Doris Connector {ifi&

Flink Doris Connector BJLASZ#5Eid Flink 3&4E (iZEX. AN 18%. MR ) Doris
hIFERVEERE . 1¥1EB]2%Flink Doris Connector

AR
HeextUnique KeyREIRIFRIHITIELIAIMIPRIRIE o

xR 1-32 #5371

231 15
SRR BR. R ERE

1.5.5.2 Doris [EZ

IheenA
Flink SQL{E\VEEYDorisiEZR .

HURESRAF

o ZIARIFIFEBEEITAEDLIRRZIGI L, EILESDorisZ I IRa R ISRERE,
BERRFALIRIESEFRErR IR AN Z 2B .

B gﬂ%ﬁtﬁ@ﬂ%iﬁﬁ}%, 5% ( MENRETAFER ) PIEeRERE
BHTlo

- WMEREREENN, B2 (EIFAEZAFER) F ‘2R &5,

. ?D%EEMRS Doris, {EHEIERRERRIENSEFRIIMRSERFAIEHRRIE
)-Lip o

FEMREESE ( HIEMIREREFIER ) T/ “‘BHENER" ETimk.
o ERIREHKerberosIAIE ( ZiBED )
fFBadminfBPEEDorisiE, tIEEEEERNRNACHIESLBF.

EEE

e  BlEFlink OpenSource SQLIEILAT, FZE(FIIREFREN “1Z7880" &, “Flink
IRAR” R|EIERE “1.157 , Ak “REELEE” FeEFREFFELHERIOBS
W, hEREEEFIAE.

e AIEARYusernamefipasswordE @RS EIIB P E BN FEEEREANZEN
Be:, FINEFADEWEIEREE, RRENHHENETEPENFN, FRNHES,
Ha{RZ %, Flink Opensource SQLEEFADEWEIE SE)(EiE

o EBfFREHKerberosiNE ( ZiBE)
e DorisfIFRBEXDANE,

e {#McloudTablefdorisAT, 'fenodes'FEZ{EAYIHIBEAE8030, 4l1'xx:8030', EAT
Z2HBERFFIRES030, 8040, 9030,

o FHEHTTPSE, FEALIERNwithFAFRININTEESE:
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- 'doris.enable.https' = 'true'

- 'doris.ignore.https.ca' = 'true'

IEERET

create table dorisSource (

attr_name attr_type

(', attr_name attr_type)*

)
with (
'connector' = 'doris',

'fenodes' = 'FE_IP:PORT,FE_IP:PORT,FE_IP:PORT',
'table.identifier' = 'database.table’,
'username’' = 'dorisUsername’,

)i

SR

'password' = 'dorisPassword'

EFAEEIN

B8H ENME =A% | SHEEEIHA

fenodes -- = Doris FE iptthtitFport, 2Lz 8)F
FESHR. Hfportal &R
Fusioninsight Manager, %% “£E8f
> fRS5 > Doris > Be&” , EHERIE
IR “hitp” BF. IRFE
https, N3EZE “https” .

table.identifier -- = Doris®%%, #0: db.tbl

username -- = iBlalDorisfIAFE .

password -- = 518 DorisByZ3%3

doris.request.retri | 3 & [Doris &ZIXKIEKRIIEIHIREL

es

doris.request.conn | 30000 & [@Doris &ZIXTERAIERABATATE .

ect.timeout.ms

doris.request.read. | 30000 & [mDoris & IXIERAVIZEGERTATE]

timeout.ms

doris.request.quer | 3600 & &EifDorisAYEBATAETE], EHAE1)N

y.timeout.s BY, -1ZRFTHBAIIRS,

doris.request.table | Integer. & —™ Partition X3RzAYDoris Tablet 4

t.size MAX_VAL . tEEREW)N, Ntz

UE A9 Partition., Mif#gF Flink MURYFH

7, {BEIIFEXT Doris 1&ERE AR
£7.

doris.batch.size 1024 & —IRXM BE IZENBUBRIRAITE . 15

KUbH(ER /D Flink S DorisZ |87
EZARE . MMREE B IER s
SRBEYERIMT B FFEE o
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Nl

2% BINME EEWIE | SR

doris.execmem.li | 21474836 | & BAFRNAEFRT . EAIAA 2GB,

mit 48 BIAFT.

doris.deserialize.ar | FALSE B EEXEFRLER Arrow 18I0E

row.async flink-doris-connector 1X{CETFEHY
RowBatch,

doris.deserialize.q | 64 B SRR Arrow 1ETUAIIERRLERRA

ueue.size 5|, Hdoris.deserialize.arrow.async
7 true BFTER

doris.read.field -- & 15BY Doris F&RIFIETIZER, Z52Z(E)
FERESHR.

doris filterquery | -- B TSISEEEURIIRIAR, thRARE
&5 Doris, Doris {FRItFRIATTR
lﬁlﬁ‘ﬁﬁﬁjﬁ I}J:.

1Z B2 M DorisEZRIZEENEWE, FimAZl print connector,

1.

SEERRESRER, DL HRIEDorisFRiENEIFAB = IF M5
Egi%‘ﬁﬂﬂ%ﬁiiﬁ, FHBE PTE(ERAIFlinksB RS

Bl EUEFER

R, &% “EBREER"

BTt EEEEERERPEINMRSHEIEE

Bt BIRIE DorishYtt b BAF1iE

19, BNZRRAREI.

CREATE TABLE IF NOT EXISTS dorisdemo
(

“user_id" varchar(10) NOT NULL,

“city” varchar(10),

‘age’ int,

‘gender’ int

)

DISTRIBUTED BY HASH("user_id") BUCKETS 10;

INSERT INTO dorisdemo VALUES (‘user1’,
INSERT INTO dorisdemo VALUES (‘user2’,
INSERT INTO dorisdemo VALUES ('user3',
INSERT INTO dorisdemo VALUES (‘'user4',
INSERT INTO dorisdemo VALUES (‘user5',
INSERT INTO dorisdemo VALUES (‘user6',
INSERT INTO dorisdemo VALUES (‘user?',
INSERT INTO dorisdemo VALUES (‘user8',
INSERT INTO dorisdemo VALUES (‘user9',

‘city1
‘city2',
‘city3',
‘city4’,
‘city5',
‘city6’,
‘city7',
‘city8',
‘city9’,

REDorisfIZE4H, m“bﬂ)\I"JMLMEEX]“FlInkE’JB)@JﬂExHﬁILo SE i

B, WNRpEEE, NFRRERSEZGEN

' 20,
, 0);
22,
23,
24,
25,
26,
, 0);

21

27
28,

BUEDoriss, FIEN10EZEIE. SIEEEOWNT:

1);

1);
0);
1);
0);
1);

1);

INSERT INTO dorisdemo VALUES ('user10', 'city10', 29, 0);

I, FHRRIZET.
CREATE TABLE dorisDemo (
‘user_id” String NOT NULL,
“city” String,
‘age’ int,
‘gender’ int
) with (

ZE6l&Flink OpenSourcefEll, BlIEZEflink opensource sqUELl, BINLATIELW
ZAE B AN DorisZe, FHTED,
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'connector' = 'doris',

'fenodes' = 'FE_IP:PORT,FE_IP:PORT,FE_IP:PORT",
'table.identifier' = 'demo.dorisdemo’,
'username' = 'dorisUser",

'password' = 'dorisPassword',
'doris.request.retries'='3',

'doris.batch.size' = '100'

)

CREATE TABLE print (
“user_id" String NOT NULL,
“city” String,

‘age’ int,
‘gender’ int

) with (

‘connector' = 'print'

)

insert into print select * from dorisDemo;

5. BAEprinttERERHIE.
+1[user5, city5, 24, 1]
+1[user4, city4, 23, 0]
+1[user3, city3, 22, 1]
+1[user10, city10, 29, 0]
+1[users, city6, 25, 0]
+I[user1, city1, 20, 1]
+1[user9, city9, 28, 1]
+I[user7, city7, 26, 1]
+1[users, city8, 27, 0]
+1[user2, city2, 21, 0]

1.5.5.3 Doris 583k

Iheehid
Flink SQL{EW S DoristER 3% .

ElE=-S e
o ZHRARUBBETEDLIKIRZIG L, EIESDorisi T iLE AP ESE,
B R RIIMRIBEI A R BAE R L S AN .

- ;gﬂ@.d‘ﬁ‘iiﬂ’%ﬁ&}z, 5% (MENRERAFER ) PIEaRERE
BTlo

- R ELRSENN, B2 ( BIFAE=REFER ) b ‘22Ah” B5,
. ?D%{@EMRS Doris, BEEREERNFENEETRIIMRSERFIET RIIE
liplE=2.
FMISEESE ( BUEPIRERPISE ) T/ “BREYER” E0E.
o EEPtkEFKerberosi\iE ( T@iE)
{FadminfBPiEEDorisis, tIiEEEERERIIRNACGHIELARF

EEE

e BlEFlink OpenSource SQLIEIVRT, EEIRIEBEREAI “Iz1728” &, “Flink
ARA” BEEE “1.157 , @ik “FREEVAE” FHEEFREELHERIOBS
¥, H{EFQ*EEVEJ.LEIMO

e IANIEARYusernameflpassword EiERIDEIID P E A ZEEHERANZEN
IS, BINEFERADEWEIREIE, BEEXHNENETEPRENFN, [FHITHES,
f{FZL4E . Flink Opensource SQL{EFRADEWETRSO)EHE
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mEET

BBtk EHKerberosi\iF ( E@iEt )
DorisfIRZ XD KNS,

{#EHcloudTablefdorisAT, 'fenodes'=FER{ERVIHRIBA8030, #0'xx:8030', [EAT
L BIEMFFIRI8030, 8040, 9030,

FEHTTPS/E, REALIERNWithFAF RN TERESE:
- 'doris.enable.https' = 'true’
- 'doris.ignore.https.ca' = 'true'

1BfEFlink “/EldmiE” INEIERE “IE1788mE" , 1E5F “FFBCheckpoint” ,
BUNESHDoristERE2LEZENEYE, BE ADorisHIFERTBUR T ERY
CheckpointH9iElfEaTIE] o

create table dorisSource (

with (

'connector' = 'doris',

'fenodes' = 'FE_IP:PORT,FE_IP:PORT,FE_IP:PORT',
'table.identifier' = 'database.table’,

'username' = 'dorisUsername’,

'password' = 'dorisPassword'

)i

attr_name attr_type
(', attr_name attr_type)*

S5
EAECEIR
84 BANE | 2REY | SEEENRE
ik

fenodes -- = Doris FE iptttitFport, 2Lz 8)FE
BiESSE. HfportA] &R
Fusionlnsight Manager, %% “££8f >
AR5 > Doris > Be” , EERIEPE
K “http” BF. MRFShttps, WL
? I https” .

table.identifier - 2 Doris &%5, 0: db.tbl,

username -- = 1519 DorisBIFERA .

password -- = i7318) DorisHYZH3

sink.label-prefix 2 Stream loadS N\ {FAMabelFiIZR . 2pc
= TEKREFE— , FRMRIEFlink
AIEOSIEN -

sink.enable-2pc TRUE & EEFERMERIERZ(2pc), BAIAK
true, {RiEExactly-OnceiEX ., F<FH
MRS EXE,

sink.check-interval | 10000 B IERAMEEERESE .
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28 BNME | BREY | SEESEENNEA
ik

sink.max-retries 3 B BEREANSIRELEMITAIRKEILIR
.

sink.buffer-size 256 * & EERIEEIRNE XK,

1024

sink.buffer-count | 3 S EERINEEIRENE P XITEL

sink.enable-delete | TRUE B EE5EEMR, LtEIRESE Doris £FF
EHtEMIFRINEE (Doris0.15+hRAERIAFF
B), R>7#F Unique &8,

sink.properties.* -- & Stream Load IS ANSH,

IR
'sink.properties.column_separator' =,
' EXISBRRT
'sink.properties.escape_delimiters' =
'‘true’ R FFHER D IR, \X01'S4%4E
1279 i HIRI0X01

JSONFEHEN

'sink.properties.format' = 'json'
'sink.properties.read_json_by_line' =
'true’

o]l

iZoBlZMDatagenEIERFEEE, FHISEREANEIDorisEREH,

1. sEigaiERERE, EDLI ERIEDorisFERIEAAE =N F M5 Bl B R
AOEIRBYESRIER:, FYPERTEFERAFlinke B ERRE, 2% “BRENER"
EhitiA, EEERERPEINMRSHEIEE.

2. REDorisIZEAH, HFRIINERNEEIIFlinkaIPATIERRIE . 53 BIHRIEDoris
RIMEHENRRAS it . SIRAEEE, NWRTEFRSEPEMT], BNRTAKRM

o

sENXhhZEEHE
3. Z%EMRS Doris{#FiEra, tl#Edorisk, BIEFEIEETUWT:

CREATE TABLE IF NOT EXISTS dorisdemo

(

‘user_id" varchar(10) NOT NULL,

“city” varchar(10),
‘age’ int,
‘gender” int

)

DISTRIBUTED BY HASH('user_id") BUCKETS 10

4. 2ZGJEFlink OpenSourcefEll, BlEEflink opensource sqUfEl, HALATIEL
R, FHEIZDIEIT. ZEWHIAIEDatagenfEREIETR, SEUES A\ZIDoris{ER

EREH,

create table student_datagen_source(
‘user_id” String NOT NULL,

“city” String,
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1.5.5.4 Doris 3

IheeA

AR

BIEZDoristR AT SMNRE

‘age’ int,
‘gender’ int

) with (
'connector' = 'datagen’,
'rows-per-second' = '1",
'fields.user_id.kind' = 'random’,
'fields.user_id.length' ='7",
'fields.city.kind' = 'random’,
'fields.city.length' ='7"

)

CREATE TABLE dorisDemo (
‘user_id" String NOT NULL,
“city” String,
‘age’ int,
‘gender’ int

) with (
'connector' = 'doris',
'fenodes' = 'FE_IP:PORT',
'table.identifier' = 'demo.dorisdemo’,
'username' = 'dorisUser’,
'password' = 'dorisPassword',
'sink.label-prefix' = 'demo’,
'sink.enable-2pc' = 'true’,
'sink.buffer-count' = '10'

)
insert into dorisDemo select * from student_datagen_source

BEJorisEREZERTEMRINSAEIE.

user_id city age gender
50aff04 93406¢5 12 1
6812230 1f27d06 16 1
006eff4 3521ded 18 0

BEMER

ZIn =W FBIZITEDLIRYIRZS £, EtE SHBase 2 I7iRg RIS RER,
BERRFALREERrRR AN 22BN

- ;gg RIRERIERERE, 52% (LEBSRETAFER ) PISERERE
BTl

- WMEREREEHN, B2 (EUAE=AFER) F ‘2R &5,

?D%EEMRS Doris, {BEEEREIRAYENSEFRINMRSERFIEHRIIE
ﬂ-ip o

FMIBEESE ( BUEBIRERFERE ) B/ “BRENER” ETEiA.
SRt RS AKerberosiAIE ( EEEL ) o
EAadminfAF&EEDorisfs, SIEEEEERNURIACHIELEF .
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== AN

AT

SRR

o tlEFlink OpenSource SQLIEIVET, FEEIVRIEBREH “B1725" &,

“Flink

WRAR” FBEESE “1.157 , Ak “RIEFELAE” FHRERFELBERIOBS

W, BEREEEFIET.

o JAIEARYusernamefpasswordFELRAIEILIB P E BN FEEHERANZEN
b, FINEFADEWEEREIE, RENHHENBETSFENFN, [FRNES,
fa{RZ 2., Flink Opensource SQLEEFADEWEIE fa)(EiE

o EEREREHKerberosiAiE ( EHEED )

e DorisfIFRZBRXD KNG,

e {FFcloudTablefydorisht, 'fenodes'=
LB FFIRI8030, 8040, 9030,

ER{ERYI% 158030, 0'xx:8030', [EAT

o FEHTTPS/E, FEAELIEZFRNWithFIPRIMUNTEESE:

- 'doris.enable.https' = 'true’
- 'doris.ignore.https.ca' = 'true’

create table hbaseSource (
attr_name attr_type
(', attr_name attr_type)*
)
with (
'connector' = 'doris',
'fenodes' = 'FE_IP:PORT,FE_IP:PORT,FE_IP:PORT',
'table.identifier' = 'database.table’,
'username' = 'dorisUsername’,
'password' = 'dorisPassword'

%

EREEIR
S SONME | BREY | SEERENRA
i%

fenodes - Y Doris FE ipttsiitFport, Z35L4 2 8){EF
1259 . HEfporta]Z&FFusionlnsight
Manager, &% “£8% > fg5S > Doris >
BE , EERIEPER “http” BF.
WMERFFEhttps, WILR “https” o

table.identifier -- Y Doris &%, l: db.tbl

username -- Y 1718 Doris BIBBFA -

password -- Y /518 Doris B9Z5%5 .

lookup.cache.max | -1L N EREFRIRAITE, BELHE, &IARY

-rows TEHEMIER
WNFEBREFEEN “cache.max-
rows” F1 “cache.ttl” iEIREPATHETE o

lookup.cache.ttl 10s N EBEFEFATE,
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2% HNME | BEw | SHEERHH
i%
lookup.max- 3 N B HIRELMETRISRAE IR
retries

1
1Z B2 M DorisEZRIEENEWE, FiAZl print connector,

1. SERERIEEIERE £DLI_FRIEDorisFTERIEIFABE =7 M9 B SR M
ROISIREY S RERE, FEREMBFERRIFInEE R R, 2% “EBRFENER"
BN, EiEaRERPIEIIMRSEIENER.

2. ®&EDoristlkafkaf9Z A, HIIANCHUEERIFlinkAIPATIMERHIE . S&
i HbE B BUARIEDorisFIKafkaRitb i ATIE @M . dNSREEER, NFE
RIERELYIERMIN, BNERREKKIN.

3. Z2%EMRS DorisfEAigEra, BliEdorisk, FHIBEAN105HIE. CIBETUWT:

CREATE TABLE IF NOT EXISTS dorisdemo
(
‘user_id" varchar(10) NOT NULL,
“city” varchar(10),
‘age’ int,
‘gender” int
)
DISTRIBUTED BY HASH ((‘user_id") BUCKETS 10;

INSERT INTO dorisdemo VALUES (‘user1', ‘city1', 20, 1);
INSERT INTO dorisdemo VALUES (‘user2', 'city2', 21, 0);
INSERT INTO dorisdemo VALUES (‘user3', 'city3', 22, 1);
INSERT INTO dorisdemo VALUES (‘user4', 'city4', 23, 0);
INSERT INTO dorisdemo VALUES (‘user5', 'city5', 24, 1);
INSERT INTO dorisdemo VALUES (‘user6', 'city6', 25, 0);
INSERT INTO dorisdemo VALUES (‘user?', 'city7', 26, 1);
INSERT INTO dorisdemo VALUES (‘user8', 'city8', 27, 0);
INSERT INTO dorisdemo VALUES (‘user9', 'city9', 28, 1);
INSERT INTO dorisdemo VALUES (‘user10', 'city10', 29, 0);

4. SEBIEFlink OpenSourceﬂElL ElgEflink opensource sqlfEdl, HMALLTEL
IR, FRRIEIT. A EI R M kafkaissBREE, FrXBAdorisHERXTEEA1THT

%5 #Eﬁﬂjguprlnto

CREATE TABLE ordersSource (
user_id string,
user_name string,
proctime as Proctime()

) WITH (
'connector' = 'kafka',
'topic' = 'kafka-topic',
'properties.bootstrap.servers' = 'kafkalp:port,kafkalp:port,kafkalp:port’,
'properties.group.id' = 'Groupld',
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

CREATE TABLE dorisDemo (
‘user_id” String NOT NULL,
“city” String,
‘age’ int,
‘gender’ int
) with (
'connector' = 'doris',
‘fenodes' = ' FESLAIIPHELL im TS,
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'table.identifier' = 'demo.dorisdemo’,
'username' = 'dorisUsername’,
'password' = 'dorisPassword',
'lookup.cache.ttl'="10 m',
'lookup.cache.max-rows' = '100'

)

CREATE TABLE print (
user_id string,
user_name string,
“city” String,

‘age’ int,

‘gender’ int
) WITH (
‘connector' = 'print'

)3

insert into print
select
orders.user_id,
orders.user_name,
dim.city,
dim.age,
dim.sex
from ordersSource orders
left join dorisDemo for system_time as of orders.proctime as dim on orders.user_id = dim.user_id;

5. fEkafka#UERSEN2FREIE

{"user_id": "user1", "user_name": "name1"}
{"user_id": "user2", "user_name": "name2"}

6. BEpPrintiERELHIE,
+1[user1, namel, city1, 20, 1]
+1[user2, name2, city2, 21, 0]

1.5.6 DWS

1.5.6.1 DWS Connector #HiA

IR G EIRSS ( Data Warehouse Service, EFRDWS ) 2—FEFEIMZMEFIEEH
FELEIENBEIERE, HAPIRESESHIEIZENDITIRSS . DLESFlnk{EINEIEE
EERRSS ( DWS ) HiSENEIE . DWSEIEZEMRZIEAPostgreSQL, PostgreSQLEUREZE
AEFEEMNEZEBNEIE, TIFTEEERS . SRAFAES (MVCC) . 5F
%, ERIFSEFEMENA. S/FRIE. BERENB/EE,

DWSHEZSER, B2N ( MiECERSEERERE) -

DLI Flink 1.15iRASZ3EFFFFDWS Connector A HTF#EAN GaussDBHEUE:

o (M ) DWSIRSEFHIDWS Connector: BEXTFEIESDWSHItELS
TH, HAFPELsEINREEREINSDWSHITEIENESIRE,

ST LUBIT B ENX RE ( UDF ) RIS {ERDWSHIRAIDWS Connector, BEX
REIRIEIESEBEN R

DWS-Connectorf9{ER5ix1i52Edws-connector-flink .

o (EBE, =R ) DLIIRSSAIDWS Connector: iEHEEN sinkFsourcei
éﬁlé FVF R PIRYE B E SR SCHIHE R AYsinkasourceii%], LASCIUSERIEIRIZES
JEZI=08
DLHEMHAYDWS ConnectorfE A x5S %E%k1-33
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& 1-33 DWS Connector 23525

251 1B(FES

TRE DWSIER ( FHEEER )
LERE DWSZEERRE ( RNEEFER )
Yre DWSH#ER ( =R )

1.5.6.2 DWS iBFR ( R )

ThREsEAR

HURRER

EEEI

DLUSFlink{EW M\ EIR B ZERRSS (DWS ) FiZEVEIE . DWSEIRERZFES
PostgreSQL, PostgreSQLEEREF R FEEIISZEENEIE, IFTEEERS. 2
WRAFF KA (MVCC) . BH %, EHZSGEMNENA. SMRIE. BEXMEBER

S5
=xo

HIEGEIRSS ( Data Warehouse Service, E#RDWS ) 2—METFEMZGIIFEH
LRGN IBEURE, NRAPRESEHURISIEND RS . DWSHESER, B2
R BIECERSEEERE) .

[MARY:E

HWEERADWSIRSSBIFRIDWS Connector,
DWS-ConnectorB{E R 5%5152% dws-connector-flink,

o BEFUHIRETHIIKF TEARIECERS (DWS) Bl T DWSEE.
ATBUEEDWSERRY, 5% ( MIRCERSEIEER ) B “CUIEER” &5,
o IBIHRECIEDWSHIEER.
o ZIHRIFWFEEEITAEDLIRIRZIII L, EILESDWSERHE TR RIS RIE
%, BRPYLURESCIRRERERNZEHIN .
- gﬂ%ﬁi&ﬁﬁﬂﬁ%iﬁﬁﬁ, i52% (HUEBIREAFER ) PISERERE
B85,
- WMEREREENN, B2 ( RUAE=AFERE) F ‘2R &5,
o FlinkESFEFRGSETEEREEBRALEEFEEMMENXK, LiHEEFERE
FADLIRHAIESTRIALE o
BIRAIEENT RREDFESEERIANEEN

e  BlU#EFlink OpenSource SQLIEILAT, 7E(EUSRIERMEAY “1I21788” &, “Flink
AR BEEEFE “1.157 , Qik “REELEE’ HREFRFELBEEIIOBS
B, AEREEEEILEE.

e JAIEARYusernamefpasswordFIERASEILIB P E BN FEEERANZEX
B, FBIFFIDEWEIREIE, REXHNENRTEPENFMN, FHANHEE,
f{FZL 4L, Flink Opensource SQL{EFDEWETRS O)EHE
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o With2HhFRAGEAHESIS, TrEERNEIS,

EEER
create table dwsSource (

attr_name attr_type
(', attr_name attr_type)*

(",'PRIMARY KEY (attr_name, ...) NOT ENFORCED)
(', watermark for rowtime_column_name as watermark-strategy_expression)

)

with (
'connector' = 'gaussdb’,
lurl| = l|’
'table-name' = ",
'username' =",
'password' ="

S5
%= 1-34 S¥0HA
2% = |\ | ZE | WA
E‘ =] =i
ik
connect |2 |k Strin | connectorz£B!, FEHCE/I'gaussdb’s
or g
url 2 | xT Strin | jdbciEsEtbit, “url” S FRipithbE(ER
g DWSHIRI Rtttk
EAgsjdbcA3RENERERY, H&)9:
jdbc:postgresql://${ip}:${port}/${dbName} ,
A gsjdbc2003RmNERZRY, &=V :
jdbc:gaussdb://${ip}:${port}/${dbName},
table- = |X Strin | #R{EAIDWSER . ANRIZDWSEEEschema
name g T, NWEAATLISENRIZDWSEERKschema
TRYIER
driver & |orgp | Strin | jdbciEEIKEN, EXIAJS: org.postgresqgl.Driver,
ostgr | g o {EFgsidbcAURTNIERERT, NIEAIRIRREIRzN
esql. 339: org.postgresql.Driver
Drive 7~ g-postgresq °
r o {#Hgsjdbc2003KaNIERZRY, MNEAIBUREEIK
IEYSF
com.huawei.gauss200.jdbc.Driver,
usernam | & |k Strin | DWSEHREEIMIERFRA, FEF'password' S
e g _EEEEO
passwor |& |7 Strin | DWSEUREINIERZS, FEF'username'SH—
d g tChE .
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2% 2 |BA | #E | %A
B |E i)
A
i%
scan.par | & | Strin | BFXMAFITO XIS,
tition.col g B Z&¥Sscan.partition.lower-bound.
umn scan.partition.upper-bound.
scan.partition.numZ# R E RSB & & [T
#AREE
scan.par |& | 7% Integ | F— 1D XBI&/IME.
tition.lo er Sscan.partition.column. scan.partition.upper-
wer- bound.
bound - > [
scan.partition.num4/REIATAc E e & FATEBA
[T
scanpar | & | & Integ | RE—1HDXB&EXE.
tition.up er Sscan.partition.column. scan.partition.lower-
per- bound.
bound - Ny X
scan.partition.num4/REIRTBC Ea & [RATEBA
[T
scanppar | & | % Integ | S XAINEL
tition.nu er Sscan.partition.column. scan.partition.upper-
m bound.
scan.partition.upper-bound /R EIRTEC B B
EIRTERAECE -
scanfetc |&/ |0 Integ | BIRMNEURERENEIERITE . BUAEANO, X
h-size er PR o

Nl

Z IR MDWSEIRRFIZEEE, HAEAZIPrintiEREkS, EREFRLSRSENT:
1. FEDWSHEIZMENAIZFR, FEZJ9dws_order, SQLERIZEUT.

create table public.dws_order(
order_id VARCHAR,

order_channel VARCHAR,

order_time VARCHAR,
pay_amount FLOATS,

real_pay FLOATS,

pay_time VARCHAR,
user_id VARCHAR,
user_name VARCHAR,
area_id VARCHAR);

EDWSHITLATSQLIED, [dws_orderRIEANEIE

insert into public.dws_order

(order_id,
order_channel,
order_time,
pay_amount,
real_pay,
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pay_time,

user_id,

user_name,

area_id) values

('202103241000000001", 'webShop', '2021-03-24 10:00:00', '100.00', '100.00', '2021-03-24 10:02:03',
'0001", 'Alice', '330106"),

('202103251202020001", 'miniAppShop', '2021-03-25 12:02:02', '60.00', '60.00', '2021-03-25 12:03:00',
'0002', 'Bob’, '330110');

SEERMEIREE, RIEDWSHRERIEIUFAT I FMEZENAEREE
R, FESERTEERRIFlinkB R IRIt

IREDWSHIZ2H, m“ﬂﬂ)\ﬂﬂwﬁﬁﬁﬂlnkE’JM§UﬂExESZLo SE N biE
EHEARIEDWSHIBIENIKASEE 1 . BebiEE, WRREREENBERI, &
NFRRAREI o

£E4132Flink OpenSourcefE)l, BliEflink opensource sqUEdl, ENLATIEL
EITHIA, IR ITIEL . ZAFA I AEDWSIEREURTR, PrintfERERE.
TR CURRMELAY, EEURERER “IZT88” &, “FlinkhRA” &%
“1157 , A “RAFUBET” HigBEREFEVHAENOBSHE, HEREEE
1’ElLEIuo AN TFEIARRINNHE S HIBIRIESCARIMEIE .

CREATE TABLE dwsSource (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (
'connector' = 'gaussdb’,
'url' = 'jdbc:postgresql:// DWSIP:.DWSPort/DWSdbName',
'table-name' = 'dws_order’,
'driver' = 'org.postgresql.Driver’,
'username' = 'DWSUserName,
'password' = 'DWSPassword

)i

CREATE TABLE printSink (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (

‘connector' = 'print’

)i

insert into printSink select * from dwsSource;

1RBBUN MR {FEHtaskmanager.out S FRRIEIRLE R

a. ERDLBEEFIS, &F “/EUEE > FlinkfRl” .

b. SBEXIMWAIFLnkfEIEFR, EF “1BTHE” , BE “OBSHE” , RIB(EL
E1TAIEHR, HEIRIN A EAISHR

. HAMNBERSMRE, HEIBFHEE “taskmanager” RIS
N, T&EFKEUtaskmanageroutXFEEERAE.

HEERSEWT:

+1(202103241000000001,webShop,2021-03-24 10:00:00,100.0,100.0,2021-03-24
10:02:03,0001,Alice,330106)
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+1(202103251202020001,miniAppShop,2021-03-25 12:02:02,60.0,60.0,2021-03-25
12:03:00,0002,B0b,330110)

o Q! RIEITEN, ETHSHEUTHRIEES, MZEARR?

java.io.lOException: unable to open JDBC writer
Caused by: org.postgresqgl.util.PSQLException: The connection attempt failed.

Eaused by: java.net.SocketTimeoutException: connect timed out

A: NEREERIEHE, HEBRRIBIPERI.

- SEEEUBEREEST, ENkEEBR. SEDLIEBREREDWSKNMHTT
IERRHFE .

o Q: WNERZDWSEEREschema T, RAZM{aIfLE?

A: N REIZEREschemajidbuser2 FHY9ZEdws_order,

CREATE TABLE dwsSource (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
‘connector' = 'gaussdb’,
'url' = 'jdbc:postgresql:// DWSIP:-DWSPort/DWSdbName,
'table-name' = 'dbuser2.dws_order’,
'driver' = 'org.postgresql.Driver’,
'username' = 'DWSUserNameé,
'password' = 'DWSPassword

)i

1.5.6.3 DWS £5823k ( TR )

TaeEsEA

HUIRSR

DLIGFlink{ELL AV EiEIm L EIEHE G ERSS (DWS ) 1. DWSEIEERZF RS
PostgreSQL, PostgreSQLEHERE A FEE IS ZLENEIRE, IFTEEERS. 2
heAFtAIER (MVCC) | BItK, ERBREBVENE. i, BRNEE

HIBRCEIRSS ( Data Warehouse Service, E#RDWS ) 2—fhEFEMEZHIFIEEH
ERHUIBELBEIRE, AMAPIREESHIESIENOITIRS . DWSHESER, 52
A EIECERSEIEER ) -

AR

HEFEADWSIRSS BFFRIDWS Connector,
DWS-ConnectorfJ{#E 5 iXi5S% dws-connector-flink,

o BlEFlink OpenSource SQLIEVAT, FE(EIRIERMEHY “I=1728” &, “Flink
PRA” BEIERE “1.157 , @ik “FEFELAE” HEEFRFEWHERIOBS
W, pEREEEELAE.
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o BEHUHRETHIKF TEARIECERS (DWS) Bl T DWSESRF. Tl
DWSEEE, i55E ( MIECERSEIRER ) B “IEER” &5,

o IBIHRECIEDWSEIEER.

o ZIHRIFUFEEEITHEDLIRIRZI L, EIHESDWSERHE IR e RIERIE
%, BRPYLURESIRAFERERANZ SN .

- ﬁ@@ﬁi&ﬁﬁﬁgﬂ’%ﬁi—iﬁ, i52% (YEBIRETAFER ) PISeRERE
BT,

- WMEREREENN, B2 (EIFAEZAFER) F ‘2R &5,

o FlinkISEFRIGEFEEEEBRALEERFEEMMENXK, LiEERE
FADLIRHRIESTREIAILE o

BIRAEENT R EDFFSEERIAEEN

e BlEFlink OpenSource SQLIEIVEY, FEIEIRIBREA “IZ1755” 4, “Flink
IR FBEEE “1.157 , @ik “REFELATE” FHREFRFELRETAIOBS
W, TEEEEEFILAT.

o IAIEABJusernameflpassword EELRISEIIE P E A FEEERANZEN
b, FBIFFIDEWEIREIE, BEEXHHNENRTEPENGFN, FHES,
f{FZL 2, Flink Opensource SQL{EFRDEWETES TEHE

o WithBHhFRIRREERPESIS, FEEERWNEIS.
o EEE(FHupsertiEzt, MMRIEDWSEREFINZERTEIZNIDWSEEEN E

o

o EHDWSEARRERIschemashFEIBREIGTRAIZER, NWESflink opensource sqlhF=REE
EFEMNHAIschema,

o (FFgsjdbcAIRzNiERERY, NNEBIEUREEIRENZE/T: org.postgresql.Driver, iZ3K
EIREGA, CIERIAIUAREZIRGISE
f5gn, {EFgsjdbcAIRENEE . upsertiZ B NHIEZIDWSH

create table dwsSink(
car_id STRING,
car_owner STRING,
car_brand STRING,
car_speed INT

) with (
‘connector' = 'gaussdb’,
'url' = 'jdbc:postgresql:// DwsAddress:DwsPort| DwsDatabase',
'table-name' = 'car_info',
'username’' = 'DwsUserNameée,
'password' = 'DwsPasswrod,
'write.mode' = 'upsert’

i

o  {5FHgsjdbc2003RANERZRY, NNFAIEHEREEIRRNZES:

com.huawei.gauss200.jdbc.Driver,

L DWSKtestfEZ Soads_game_sdk_basefdschema FHY, RILASEUNTHEGICIEE
DWSEERZE,
create table dwsSink(
car_id STRING,
car_owner STRING,
car_brand STRING,
car_speed INT
) with (
'‘connector' = 'gaussdb’,
'table-name' = 'ads_game_sdk_base.test',
'driver' = 'com.huawei.gauss200.jdbc.Driver',
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FEX 2

SEREA

'url' = 'jJdbc:gaussdb:// DwsAddress:DwsPort/ DwsDatabase',

'username' = 'DwsUserNameée,
'password' = 'DwsPasswrod,
'write.mode' = 'upsert'

MR

DWSEERERP A AIHEEFT BB IPRIMARY KEY,

create table dwsSink (
attr_name attr_type
(', attr_name attr_type)*
(",'PRIMARY KEY (attr_name, ...) NOT ENFORCED)
)
with (
'connector' = 'gaussdb’,
url' =",
'table-name' = ",
'driver' =",
'username' =",
'password' ="

2 1-35 245

8% 285 | BAME | RE | %
connector = ¥ Strin | IEEE&(FHANERESE, XEBER'gaussdb’
g
url = 7o Strin | jdbcZEEHbLE |
9 s gsjdbcABRam&ERZRT, 180
jdbc:postgresql://${ip}:${port}/$
{dbName} ,
{#F3gsjdbc2003RENZERZRT, 18X :
jdbc:gaussdb://${ip}:${port}/$
{dbName}.
table-name | 2 ¥ Strin | #RERVERR . WRIZDWSEKEH schema
g T, WB=I9: 'schema\"\"BiFxE", B
AALASEE R o
driver EN org.po | Strin | jdbciEiEIREN, BAIASG:
stgres | g org.postgresql.Driver,
qL.Driv o {FFHgsjdbcABRaNERLRT, NNERVEURE
er IXzhZEA: org.postgresql.Driver,
o {EFAgsjdbc2003RamEERT, NNEAVEIE
JELeIE<p
com.huawei.gauss200.jdbc.Driver,
username i v Strin | DWSEUREEINMERFS, FE2HM
g 'password'—ieE &
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2% 285 | BAME | KB | %
password & T Strin | DWSHEUREEINIEZERS, FEF'username!’
g —icliE
write.mode | & 7 Strin | RSB ANEL, 2¥F: copy, insertLAR

g upsert=f, BAIMEupsert,

iZSH 5 primary key'Be&{EMH.

o KEZE'primary key'Rt, iFcopyz
insertFIMIRICENMNS A .

o FicE'primary key', z¥Fcopy. upsert
AR insert=fEXEFHE N

R AFdwsAIFEH DM, Eikc

ENEFTF ROV REEdwsRPENXHIRE

parist]|
sink.buffer- | & 100 Integ | BIXENIEREFIRKITE.
flush.max- o | BRURFISAMIRIOMAE, (BRDATAE
rows DRZER o
ZEA "0" KAIIEIR .
sink.buffer- | & 1s Dura | RIFEZRVEMR, EXERISERLIRSE
flush.interva tion | IEZRIFREYE.
l CRAEHEASUIRENMRE, (B2tET8E
IBINFER .
REN "0" XALLIEIR
2 "sink.buffer-flush.max-size" #
"sink.buffer-flush.max-rows" ERFIZE N
"0", FigERIFEFIER, NEAER
SSAERARIFERF
U9 {length value}time unit
label}, #0123ms, 321s, ZHFAYATIBIER(S
B35 d,h,min,smsZ, ZASIms,
sink.max- EN 3 Integ | EASAEIXIRE
retries er
write.escape | & false Bool | EAEXIstringZ_BUEHTEEN . 1ZSHINHE
-string- ean | Fwrite.modeAcopyt&Ez{ T,
value
key-by- B false | Bool | 7EsinkEFRIREIFIEENERHITOX.,

before-sink ean | paMerRASHASANZS TE
write.mode Aupsertly, INRBNFES
FEAsinkiI—itHIEEE AR LE—&EE/Y
F52, HEFEERXLHIESEIF
¥, MESHFHENFESERDWSIR
BEEREVTHIAT A B HIRYEIRE .
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ANl

ZR B2 MkafkaSUEEASENENE, HilinsertiEXEANDWSER xR+, HEKSE
W

1. SEINRRERERE, £DLIEARIEDWSHIKafkaPIERIEIMFAB =1 FM 55 El
EENAEIRRERERE, FPEPTEEARIFlnksP SR o

2. IXEDWSHIKafkafZ£H, RIMABMNUEEIIFlnkAIBATIMERHGE . S5
itithhbZEE D BIARIEDWSHIKafkapUib it MBS iE@E 1 . EREEE, NFR
BRCEERT], BNFRTRAKRM.

3. EEDWSHUER, EDWSHEIEZENAYER, FEAdws_order, SQLIEAISEUN

T:

create table public.dws_order(
order_id VARCHAR,
order_channel VARCHAR,
order_time VARCHAR,
pay_amount FLOATS,
real_pay FLOATS,
pay_time VARCHAR,
user_id VARCHAR,
user_name VARCHAR,
area_id VARCHAR);

4. 2EBIEFlink OpenSourcefEll, BlIEflink opensource sqlfEdl, BIALL TR
ETHIA, IRETIEL . ZAEW A KafkalELLEIRTR, FEDWSIERER
e

AR SUERRY, ERAARIERER BTS04, “FlinkhRA” 15
“1157 , A “REELEE FHREFFELVHEOBSHE, HEEEEE
Rl B I FEIARAIIAE S BIERIRSERRARIES .

CREATE TABLE kafkaSource (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (
'connector' = 'kafka',
'topic' = 'KafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

CREATE TABLE dwsSink (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (
'connector' = 'gaussdb’,
'url' = 'jdbc:postgresql:// DWSAddress:DWSPort/| DWSdbName',
'table-name' = 'dws_order’,
'driver' = 'org.postgresql.Driver’,
'username' = 'DWSUserName',
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'password' = 'DWSPassword,
'write.mode' = 'insert’

)

insert into dwsSink select * from kafkaSource;

iEEKafkagERE, [@KafkaPi ALATIEEGE

{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

MDWSHERINTSQLIEaEEFHIEER

select * from dws_order

HIRERSEWT:

202103241000000001 webShop 2021-03-24 10:00:00 100.0 100.0 2021-03-24 10:02:03
0001 Alice 330106

Q: FlinkfRIz TR, (FlEiTAEEFNTRIBERS, MZEARRR?

java.io.lOException: unable to open JDBC writer
Caused by: org.postgresql.util. PSQLException: The connection attempt failed.

Caused by: java.net.SocketTimeoutException: connect timed out

A: WEERREREHE, EBRIBHERI.

- SEERREEEEST, EfEEER. SZDLIEREZEDWSEMIHIT
[ERHEE

Q: WNERiZDWSFEEEschema ™, NIRAZINOEE?

A: HDWSHEtest?EZ Hads_game_sdk_basefIschema FAT, ATLASEIN TR
Ry 'table-name'S¥ELE .

CREATE TABLE ads_rpt_game_sdk_realtime_ada_reg_user_pay_mm (

ddate DATE,

dmin TIMESTAMP(3),

game_appkey VARCHAR,

channel_id VARCHAR,

pay_user_num_1m bigint,

pay_amt_1m bigint,

PRIMARY KEY (ddate, dmin, game_appkey, channel_id) NOT ENFORCED
) WITH (

‘connector' = 'gaussdb’,

'url' = 'jdbc:postgresql://<yourDwsAddress>:<yourDwsPort>/dws_bigdata_db’,

'table-name' = 'ads_game_sdk_base.test',

‘'username' = '<yourUsername>',

'password' = '<yourPassword>',

'write.mode' = 'upsert’'

).
A: ﬁéﬁn\%JHFEuT%E
- B=Zjobmanagerfitaskmanagerf A& & B HER L . HEEERMELER
T

i. ERDUEEEFIS, &F “fFEE > FlinkfEdl” .

i.  EAENNMAIFUnk(ELLETR, &F “IZTAE” , BE “OBSHE” , RiE
EAETTRIBHR, #HEIRIN BEAISHR

i, FAITNBEIRXEEE, HEIEFEHEE “taskmanager” T
“jobmanager” BTN, THEFKE taskmanager.outFl]
jobmanageroutXEELERHE.

-  WIEEREAERBEEREERNEIHZAIIFR
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- BEREBEANDWSRESEZ M AEschemadpFzE. &F T, UFERE
flink{ENlA$5%ESChemas

1.5.6.4 DWS #3R ( RiE=GER )

TIRERA
BIEDWSEBT SHATIER, MERAM0ES.
[0 #6

HWEEADWSIRSS BIFRIDWS Connector,
DWS-Connectorfy{#E /5 iXiES% dws-connector-flink,

o BERUHREHIKF TEASIECERS (DWS) Bl T DWSER:. Tl
DWSESEE, B5E (MIECERSEESR ) b “CIB&ER” &7,

o EHRIRECIEDWSEIERFR.

o ZIHR(FUFEEEITAEDLIRIRZIII L, EILESDWSERHE T2 RIERIE
%, BRFALURIESCPARATRIRERNZ 2 EMN .

- ;gg%_d%ﬁiﬂéﬁék, 5% (MENRERAFER ) PIEERERE
BTl

- WMEREREENN, B2 (EUFAEZAFER) F ‘2B &5,

3 FlinkﬂéiﬁﬁﬁiﬁﬁEF'EE‘EEEE’%J?LMIHE@T FEZRIMEERINEE, LI E
FADLHEHAIESTRIAILE o

BRNEEN R EERESEERAEET

e BlEFlink OpenSource SQL{FILAY, FEIFIRIBREA “i517255” 4, “Flink
MR FBEIERE “1.157 , @ik “REFLES” FHREFRFFIREAIOBS
W, HEEREEEFILAT.

) lALEFHE’Jusername%[lpasswordf-‘sfﬁEJﬁﬁ%Uﬁﬁ%EF'ZJZ%EIHSZT_ EEBRAINZENX
Be, FINEFADEWEIREIE, RRENHHENETEPENFN, FRNHEE,
Ha{RZ £, Flink Opensource SQLEEFADEWEIE Sa)(EiE

o With2HPFRAGGEHAHESIS, TrEERNEIS,

~
1EEBIU
create table dwsSource (
attr_name attr_type
(', attr_name attr_type)*
)
with (
'connector' = 'gaussdb’,
url' ="
'table-name' =",
'username' =",
'password' ="

)
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SRR

2 1-36 245

8% 285 | BA | ¥iE | KR
Wik | E il
connector =2 X Strin | connectorz£8Y, FEZE A'gaussdb',
g
url 2 ¥ Strin | jdbciZEsEibii
9 {#FgsjdbcABRENERERT, 18 H:
jdbc:postgresql://${ip}:${port}/$
{dbName} .
{$FHgsjdbc2003REMZERZRT, #ELA:
jdbc:gaussdb://${ip}:${port}/$
{dbName},
table-name 2 v Strin | IEENEHEERRIBURFIERIRE -
g
driver & v Strin | jdbciERZIRE, BAIASG:
g org.postgresql.Driver,
o {HFHgsjdbcABRaERAT, NNEAIEE
EEIRENZE S org.postgresql.Driver,
o {#FHgsjdbc2003RENERERT, NMNEAIEL
YRR TR
com.huawei.gauss200.jdbc.Driver,
username & T Strin | EUEEENIERRFR, HFEH'password'—
g FChcE o
password & ¥ Strin | BIBEEINIEZERS, FTEF]'username'—it
g [iTi=¢
scan.partition.c | & K | Strin | BFXERAEITOXAIGIE
olumn g Sscan.partition.lower-bound.
scan.partition.upper-bound.
scan.partition.num4 /R ERISF7ES & AT
T FE.
scan.partition.l | & v Integ | B—1HXBI&IME,
ower-bound er Hscan.partition.column.
scan.partition.upper-bound.
scan.partition.num AR F7ES & R
7.
scan.partition. | & v Integ | RE—TPEHNRXE,
upper-bound er Sscan.partition.column.
scan.partition.lower-bound.
scan.partition.num4 /R EIISF7ES & =AY
FE
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SH ROA | BiE | 5RER

E%d

& HO
o O
[}

scan.partition. | & T Integ | D EXAINEL

num er Sscan.partition.column,
scan.partition.upper-bound.
scan.partition.upper-bound 4 JRERSFEAE
FERIAFE.

scan.fetch-size | & 0 Integ | BIRMEURERIENEHEAYITEL. BOANMER

er 0, FTRABRH

scan.auto- & true | Boole | IREBNERITE .

commit an CREE— | statement2EBIUEEZH S
NBEhiE3L.

lookup.cache. | & y Integ | #FRECE, FEFRAITH, BidxE

max-rows er AY, BRIERIIRIEURISHEIMCAEHER.
ENARTAMERZECE .

lookup.cache.tt | & % Durat | 3RECE, EIFEATAIE, @BIL%ATERY

( ion HIRSWAIPR. 180 9: {length value}
{time unit label}, #0123ms, 321s, ZiF
RYRTIEIER{E24E: d,h,min,s,msZE, EAIAN

ms,

BOARTRAMERZECE -
lookup.max- Integ | 4E5RECE, HUBRRENGRAEINRE.

retries er

iy
w

Nl

MKafkalBESRRIZEVSIR, JDWSEIENME, FHEHEMMERSES \Kafkass
SREt, HEASEBIIT:

1. SEERRERERE, £DLIEARIEDWSHIKafkaPIERIEINFAB ZFIFM 558l
EENAIEIRRERERE, FEPEPTEEARIFlinksP SR o

2. IREDWSHIKafkafZ£H, FIMABFNUEEISFlnkAIBATIMERHGE . S5
iHHE S BIARIEDWSFIKafkafOi N BASIEE M . EREEE, NFRR
EBREEERT), BNFRTRARAL.

3. EEDWSEURESLHI, TEDWSHBIEEIBRAYZR, FRMEER, FENarea_info,
SQLIE®NT:
create table public.area_info(
area_id VARCHAR,
area_province_name VARCHAR,
area_city_name VARCHAR,
area_county_name VARCHAR,
area_street_name VARCHAR,
region_name VARCHAR);

4. EREEDWSHURERESLHI, mDWSHZEarea_inforiE NI EE, HiEOWT:
insert into area_info
(area_id, area_province_name, area_city_name, area_county_name, area_street_name, region_name)
values
('330102', 'al1’, 'b1', 'c1', 'd1', 'el"),
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('330106', 'al1’, 'b1", 'c2', 'd2', 'el’),
('330108', 'a1’, 'b1", 'c3', 'd3', 'el’),
(3301104, 'al1’, 'b1", 'c4’, 'd4’, 'el’);

5. &%EglEFlink OpenSourcefFil, BlliEflink opensource sqlffll, HANLATIEL
BETHIA, RETIEW . ZIE A KafkalEAEIRTR, DWSIER%ER, ¥
?EEBJ HEIKafkaEREF .

T CIEFWAS, AR RmIBRER “IBT287 &, “FlinkhRA” &%
“1 157, @ik “RFFWES" FREFRFEWHSHIOBSHE, HEREES
Rl A . STFRIZARRIINESEERIESIIRAMRIEN .

CREATE TABLE orders (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string,
proctime as Proctime()
) WITH (
'‘connector' = 'kafka’,
'topic' = 'KafkaSourceTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort, KafkaAddress2:KafkaPort,
'properties.group.id' = 'dws-order’,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json'

)i
--QlgEttbh SR

create table area_info (
area_id string,
area_province_name string,
area_city_name string,
area_county_name string,
area_street_name string,
region_name string
) WITH (
‘connector' = 'gaussdb’,
'driver' = 'org.postgresql.Driver’,
'url' = 'jdbc:postgresql:// DwsAddress:DwsPort| DwsDbName,
'table-name’' = 'area_info',
'username' = 'DwsUserName,
'password' = 'DwsPassword,
'lookup.cache.max-rows' = '10000',
'lookup.cache.ttl' = '2h'
);

- RIB R AN B S MU TRE R
create table order_detail(
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string,
area_province_name string,
area_city_name string,
area_county_name string,
area_street_name string,
region_name string
) with (
'connector' = 'kafka’,
'topic' = 'KafkaSinkTopic,
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'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'format' = 'json’

)3

insert into order_detail
select orders.order_id, orders.order_channel, orders.order_time, orders.pay_amount, orders.real_pay,
orders.pay_time, orders.user_id, orders.user_name,
area.area_id, area.area_province_name, area.area_city_name, area.area_county_name,
area.area_street_name, area.region_name from orders
left join area_info for system_time as of orders.proctime as area on orders.area_id = area.area_id;

ERzKafka&R, Mmkafkassource topicH AL~ RIXEE:
{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",
"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103251202020001", "order_channel":"miniAppShop", "order_time":"2021-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2021-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

{"order_id":"202103251505050001", "order_channel":"qqShop", "order_time":"2021-03-25 15:05:05",
"pay_amount":"500.00", "real_pay":"400.00", "pay_time":"2021-03-25 15:10:00", "user_id":"0003",
"user_name":"Cindy", "area_id":"330108"}

ERzKafkagERt, 1XBkafkassink topich#iE, ERESEWT:
{"order_id":"202103241606060001","order_channel":"appShop","order_time":"2021-03-24
16:06:06","pay_amount":200.0,"real_pay":180.0,"pay_time":"2021-03-24
16:10:06","user_id":"0001","user_name":"Alice","area_id":"330106","area_province_name":"a1","area_ci
ty_name":"b1","area_county_name":"c2","area_street_name":"d2","region_name":"e1"}

{"order_id":"202103251202020001","order_channel":"miniAppShop","order_time":"2021-03-25
12:02:02","pay_amount":60.0,"real_pay":60.0,"pay_time":"2021-03-25
12:03:00","user_id":"0002","user_name":"Bob","area_id":"330110","area_province_name":"a1","area_cit
y_name":"b1","area_county_name":"c4","area_street_name":"d4","region_name":"e1"}

{"order_id":"202103251505050001","order_channel":"qgqShop","order_time":"2021-03-25
15:05:05","pay_amount":500.0,"real_pay":400.0,"pay_time":"2021-03-25
15:10:00","user_id":"0003","user_name":"Cindy","area_id":"330108","area_province_name":"a1","area_c
ity_name":"b1","area_county_name":"c3","area_street_name":"d3","region_name":"e1"}

Q: HFlink{EIAEHBUTREER, MZEARR?

java.io.lOException: unable to open JDBC writer
Caused by: org.postgresqgl.util.PSQLException: The connection attempt failed.

Eaused by: java.net.SocketTimeoutException: connect timed out
A: NEEBRERSKEHE, HEBRIBIIERI.

- SEERRERERST, EFEEER. 25DLIEREREDWSERIHTT
[ERAHFE

Q: MNFRZDWSFEER schema™, NLZANaEIECE?

A: W RBIRERschemaadbuser2 FaY9ZRarea_info:
-Gz 4R
create table area_info (
area_id string,
area_province_name string,
area_city_name string,
area_county_name string,
area_street_name string,
region_name string
) WITH (
'connector' = 'gaussdb’,
'driver' = 'org.postgresql.Driver’,
'url' = 'jdbc:postgresql://DwsAddress:DwsPort/DwsDbname’,
'table-name' = 'dbuser2.area_info',

NSk 01 (2024-11-14)

WRIERE © HERRARBIRAT 86


https://support.huaweicloud.com/usermanual-dli/dli_01_0426.html
https://support.huaweicloud.com/dli_faq/dli_03_0179.html

HIEBIRR

Flink SQL 15i%&%& 1 Flink Opensource SQL1.15 iEjx&#

'username' = 'DwsUserNameée,
'password' = 'DwsPassword,
'lookup.cache.max-rows' = '10000',
'lookup.cache.ttl' = '2h'

)

1.5.7 Elasticsearch

Thaekik

HIRSRMG

pEI=E AN

DLISFlink{FAL A% &z 1 B =8 ZRARS5 CSSAYELasticsearch 5|ZRIZRS |,

Elasticsearch@&FLucenelIHRTRITAIE W RIS RRS 2R, BEHDHNSHFRYEE
7. HEBRIMEGREEXER. SRR, 1. RS, 8RETF. SENAFR
MR, RETRIRS . EATAETS. ARBRFTS.

=HEZERSS ( Cloud Search Service, fAFRCSS ) ADLIRMHIEENS RS IZR
2 ,_I_;—Efiféﬁiﬁﬂasticsea rchi8ZR5|8, TIFERL. IEERUANSREREER.
= -i‘ N E o

=IERRSNEZSER, B2 ( ZEERSHEFERE) -
BZENMERTSEFIRITX A : Elasticsearch SQL ZE#E88

& 1-37 245255

2351 15
SRR ERE
SIFEIEMETL JSON

o BEEURERENKFTEANERRSECETER ., UtIZERHESE (o
BRIRSAFER ) PEIRERST.

e  GU#Flink OpenSource SQLIEIVEY, E(FURERERY “Z175H” 4, “Flink
MR FBEIERE “1.157 , @ik “REFLES” FHREFRFFIAEAIOBS
W, BEREEEFIET.

o IAIEABJusernameflpassword ERIRISEIIE P E I FEEERANZEN
b, FBIFFDEWEIREIE, REXNHENRLTEPENFN, FHANHES,
HiEL%L . Flink Opensource SQL{EFIDEWETE i alEiE

o With3¥HPFEREEEFERES|S, FeEFERANEIS,
o YEIRTIFCSSER7 XRUALIRA,
o WBEXRABZEER, EEFhostsFERIELAhttpFFk,

o MWRABLZEENX, KHBShttps, FEEEMAF&username, Zf3password,
BiEiZ#hostsF R ELAhttpFF L,

o WMRFARBEZLERX, Fiahttps, FERCERAFRusername. ZfiZpassword. i
PiiHEcertificate, iETE=iZH=hostsFEELAhttpsFFL,
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FEEX S

SRR

o CSSEEfZEANDMNLAFFFICMP,
o With3¥HFERHEEFERES|S, FeEFERANEIS,
o HUEERAIER, 1BSEFormatET,

create table esSink (

attr_name attr_type

(', attr_name attr_type)*

(",'PRIMARY KEY (attr_name, ...) NOT ENFORCED)
)
with (

'connector' = 'elasticsearch-7',

'hosts' =",

'index' ="

)

3 1-38 Elasticsearch £ ESH1KH

2% =28 | AME | RB | KB
Wi

connector = 7 String | IEEEFEAEESE, BEN:
elasticsearch-7., FEZEER
Elasticsearch 7.x }: EShRANEEEE

hosts 2 x String | ElasticsearchFREEEEIHIENZ, 21
LA} (8@ o

index 2 ¥ String | EKICRH Elasticsearch &5, ATLA

ESERS| (flE0'myindex' ) skats

Z35| (faan'index-{log_ ts|yyyy MM-
dd}| ) E%liém{n 15N ) 15 TEE’J
IS~ 8

username & ¥ String | ElasticsearchFRfEEREHIKS . 1ZKS
SHHINZ “password” SE[EIRY
[Ty

password B 7 String | ElasticsearchPifEEEREAYERS . 1ZZHT
SHFEM “username” SHEIRTED
B,

document- & _ String | EERNDIRR (BUAR"") , Al

id.key- i, EEN"S"EBEBHEID A

delimiter "KEY1$KEY2$KEY3",
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2% 2S | BAME | 28 | kA
Wi
failure- & fail String | X Elasticsearch iEk&LMIER FHIK
handler WAL IREREE . BRI
o fail: WIRIEREWHRLLSHUEL
LW, MEFE.
e ignore: REEKRMFAMFTIERK.
o retry-rejected: EFTAIIETFIAZY
A=IEFNMEMENEK .
o BENZERIR: {FH
ActionRequestFailureHandler 9%
HHITEMAE,
sink.flush-on- | & true Boole | 7Ei#1T checkpoint BtE2&FIERIHE
checkpoint an X PEEHE
ANRKAX—IZIR, FEFHITcheckpoint
Bt sink BABAREHT PAIEKE
% Elasticsearch AUHITEIAIA
I, EXFERT sink AR ED—
IRENERA— BRI AR -
sink.bulk- & 1000 Interg | FMEEIBERAIRAE TRIEE . TTLA
flush.max- er RE'0OREZHE,
actions
sink.bulk- B 2mb Mem | B8MEEIBRIE MR EERETNR
flush.max-size orySi | K{&. BHHEA MB, BILURE 'O
ze REZHE,
sink.bulk- & 1s Durat | flush & /R(ERVERR. RILURER'0
flush.interval ion XRZHE,
i3, 'sink.bulk-flush.max-size'#[
'sink.bulk-flush.max-actions'&ig &
'0'BIXF flush [BIfSIR & FCIFRTEE iR
B ITRERSLE,
sink.bulk- & DISABL | String | IEEERFIGINEREIZSRHTT
flush.backoff.s ED flush BRIELMETINEHITEIR . B
trategy REES:
e DISABLED: A#uf7ERL, BIZE—IX
IBREIREEY .
e CONSTANT: EFEFEiXZEEIR
FER,
e EXPONENTIAL: #&4EORIERE,
REEEIRZEEHIBIE,
sink.bulk- B 7 Integ | RAEIREIHIXEL
flush.backoff. er
max-retries
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SH

& | BAME

St

158

sink.bulk-
flush.backoff.d
elay

Durat
ion

BEREEEI 2 ERYEER

I3F CONSTANT BB RS, iZ(BEES
REIRZERZER . XF
EXPONENTIAL iBEHRES, iZ(BEZ2YMA
ROZEIR .

connection.pat
h-prefix

Iy
o

String

NI RESTIBEPHIRIEZF T
g, fign, ‘N1

connection.req
uest-timeout

7
o

Durat
ion

MIEEZEIERERIEZIVEBTETE . #8
BERATHRESFT 0, RRE
79 0 NZ2TIRERT o

connection.tim
eout

17
cH

Durat
ion

ETIERAVEERTRIIE o
HBIRESRATHEST 0, NRIR
B9 0 NZFBREBAT o

socket.timeout

17
o

Durat
ion

Z1FHUER socket AYTBATATE
(SO_TIMEOUT) ., i#BRJASE AT B
%j%:_l: 0, WRIREN 0 NZFREE
E\ o

format

iy

json

String

ElasticsearchiEIZSS I EERR . 1Z
BLWRERBRIRY json X, BKIA
ERMMERREjson't8= .

B2 FormatTuELASRENE Z1F 45
IShl R

certificate

i1y
o

String

ElasticsearchEEB$HYIEFBEOBSHAY(L
% o

NEFBEZeER, BFShttpsTF
BREZSH
BRECSSEIREFHI S THIEBEHIE
B LIEEOBS, ZSHFECERIZ0BSIHE
ht,

an: obs://bucket/path/
CloudSearchService.cer

FieqtiE

Elasticsearch sink ATLURIEREEN T — 1 EHKMERE upsert {2014 = append

R TIAF,

o WRENXTEH, Elasticsearch sink &L Aupserti @=L TIE, ZEXTLIEZRES

UPDATE/DELETE;EEMIEif,

o WNRKRTENFEHE, Elasticsearch sink ¥l AappendEXTIE, ZER REGHESS
INSERTiERHIEA
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fEElasticsearchiZEfEZggd, FiEATitEElasticsearch BIALID, XHIDARE512F
THAEETRIERFE,

ElasticsearchiEiEs81@13{#FH document-id.key-delimiter 1§V PR<TI%ZER DDL
FEMNIRFEZFEERFER, A5 1TICRER— I XEIDFERMFH, FLERR
FRHERERFER, BAC(RENNANERFERR, Hia0, BYTES, ROW,
ARRAY, MAP £,

IMRAISEER, Elasticsearch FENEMIEID,

&5 |
Elasticsearch sinkERY 23588855 [FIEISERE] .
o INREIEFEREFSERS], WindexEIERLALEFFFE, HI40 'myusers', FiEIC

REPIBEBEANE “myusers” FE5|H,

o WRMEAEFANERS|, BAILUER {field_name} k3 |BICRPHIFRERNE
=A==

- ALMEA {field_name|date_format_string}' ¥ TIMESTAMP/DATE/TIME 2
BIH=FEYELEHRS date_format_string 3§ EHIER, . date_format_string 5
Java B DateTimeFormatter 3%, #Ia0, MEREREIZE S 'myusers-
{log_tslyyyy-MM-dd}', T log_ts FE&EJ 2020-03-27 12:25:55 HUICRE
WEAE “myusers-2020-03-27” 3|4,

- AJLAMER {now()|date_format_string} &S RIRIZRGRTE)EE RS
date_format_string }5EAI&TN. now() XIRZRIATEIZEELZE
TIMESTAMP_WITH_LTZ , TSRS EE M AFGERSER session
g table.local-time-zone HFEEEHIATX . {#EH NOW(), now(),
CURRENT_TIMESTAMP, current_timestamp #JaJLA,

A EE
ERHBIRRRTEERRIENESERSIFY, XFFchangeloghdiit, ToiERiER—
FREMNAICREEFEERNERS B, BtERETFRFARENEIEERES], R
g7+ append only R9i7 .
Al

ZR M KafkaBUBRPIZEEIE, FEAZElasticsearch#EREH ( AXFR{FER
ElasticsearchiR2<57.10.2 ) , HEAKSEWNT:

1. SEERBEBRERE, DL LiRIEElasticsearchfIKafkaFRTERIEINFAB =R F
M53 Bl BB R ANIE SR BN SRR, FrADERTEEABAIFlink SRR o

2. &&ElasticsearchflKafkaf9&Z 2B, FIDIABFNEERSFlinkAIBAZ! X ERHGE -
SEMS bz B BIFRIEE lasticsearchflKafkagOts MK AT 1B 14 . A0SR
BEiEE, WERRERCKYEMT, BUERRFKRKID

3. ERElasticsearchfEa#iKibana, FHifiEDev Tools, MATIIEDFHAIT, LIEY
##{Egordersilindex:
PUT /orders

{
"settings": {
"number_of_shards": 1

h
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"mappings": {
"properties": {
"order_id": {
"type": "text"
1
"order_channel": {
"type": "text"
1
"order_time": {
"type": "text"
1
"pay_amount": {
"type": "double"
1
"real_pay": {
"type": "double"
1
"pay_time": {
"type": "text"
1
"user_id": {
"type": "text"
1
"user_name": {
"type": "text"
1
"area_id": {
"type": "text"
}
}
}

}

4. 2Eg|EFlink OpenSourcefEdl, Bl flink opensource sqlfEll, BALLTEL
IETHIA, 1R3EfTEL.
AR RINNE S HBIRIESCIRIAMEIERL

CREATE TABLE kafkaSource (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (
'connector' = 'kafka',
'topic' = 'KafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

CREATE TABLE elasticsearchSink (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (
'connector' = 'elasticsearch-7',
'hosts' = 'ElasticsearchAddress:ElasticsearchPort,
'index' = 'orders'

SRR 01 (2024-11-14) IS © ERRAGIRAT 9
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)

insert into elasticsearchSink select * from kafkaSource;

ZEREKafkateR¥, MkafkadPiE NI TRKEE:
{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",

"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",
"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0001",

"user_name":"Alice", "area_id":"330106"}

{EElasticsearchEE£AYKibanahigi N IR B HE B BN

GET orders/_search

{

"took" : 201,

"timed_out" : false,

" shards" : {
"total" : 1,
"successful" : 1,
"skipped" : O,
"failed" : 0

h?

"hits" : {

"total" : {
"value" : 2,
"relation" : "eq

by

"max_score" : 1.0,

"hits" : [

{

n

n

_index" : "orders",

"_type" : "_doc",

"_id" : "fopyx4sBUuT2wThgYGcp",
"_score" : 1.0,

_source" : {

"order_id" : "202103241606060001",
"order_channel" : "appShop",
"order_time" : "2021-03-24 16:06:06",
"pay_amount" : 200.0,

"real_pay" : 180.0,

"pay_time" : "2021-03-24 16:10:06",
"user_id" : "0001",

"user_name" : "Alice",

"area_id" : "330106"

n

n

_index" : "orders",

"_type" : "_doc",

"_id" : "f4pyx4sBUuT2wThgYGcr",
"_score" : 1.0,

_source" : {

"order_id" : "202103241000000001",
"order_channel" : "webShop",
"order_time" : "2021-03-24 10:00:00",
"pay_amount" : 100.0,

"real_pay" : 100.0,

"pay_time" : "2021-03-24 10:02:03",
"user_id" : "0001",

"user_name" : "Alice",

"area_id" : "330106"

n
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1.5.8 FileSystem

1.5.8.1 FileSystem jEZ

I 3
X RFERSET AT ER N R BRI SIRRIEIE N RR,

LFEABRIEAsourcel&RT, MERPHIEHIT THFANEE ., BESEESEHE
R SQL iEEES

N N
IEEBR
CREATE TABLE sink_table (
name string,
num INT,
p_day string,
p_hour string
) partitioned by (p_day, p_hour) WITH (
'connector' = 'filesystem’,
'path' ='obs://*** ",
'format' = 'parquet’,
'source.monitor-interval'="

)

SHHAE
. BERiE

RIANBRT, XEREFEEREEF, UHERSHHEERE—EEMSF
1k,

WMEBEE, gLUBTIRE source.monitor-interval BIERFEB R4, LUEE
ST IR R AR TN

8 NE | R ik
source.monitor- | I¢ Duratio | IREIHARVEIERTEENE, FEM
interval n RE >0 KE,

BN NHEEEHBEE—MR, —B
RIS, MSBE—IR,
EIERINHFE source BN SRR
HEPO7FAETE state A, ELLL, source
AY state £ checkpoint #0 savepoint
AT TIRZ -
BiEAYATa) PR AR E S M R R
AW, BthEIREEIMEREH
ARG/ NIRFE -
WNRFREIECEIEI, MRV
E?}J:&?&EI H—R, EREERER

o T HKMetadata

LATiEZSE metadata AJLATERE N FHES metadata 3iH1TiH18. FRrIE
metadata &2 RIEHT,
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8 FEERy ik
file.path STRING NOT NULL | BINHHIEERRIZ
file.name STRING NOT NULL | 4%, BIREEIHRIRIZRIT
b
file.size STRING NOT NULL | SZHH=H%,
file.modification- TIMESTAMP_LTZ(3 | SZA4ERYISATE
time ) NOT NULL
245

MobsFAENEIRIRIZENEIE, i print connector,

CREATE TABLE obs_source(
name string,
num INT,
“file.path™ STRING NOT NULL METADATA
) WITH (
‘connector' = 'filesystem’,
'path' ='obs://demo/sink_parquent obs',
'format' = 'parquet’,
'source.monitor-interval'="1 h'

CREATE TABLE print (
name string,
num INT,
path STRING
) WITH (
‘connector' = 'print'

)

insert into print
select * from obs_source;

print 45

+1[0e72e, 841255524, /spark.db/sink_parquent_obs/compacted-part-fd4d4cc8-8b18-42d5-
b522-9b524500fa23-0-0]

+1[53524, -2032270969, /spark.db/sink_parquent_obs/compacted-part-fd4d4cc8-8b18-42d5-
b522-9b524500fa23-0-0]

+1[77225, 245599258, /spark.db/sink_parquent_obs/compacted-part-fd4d4cc8-8b18-42d5-
b522-9b524500fa23-0-0]

+1[fc202, -545621464, /spark.db/sink_parquent_obs/compacted-part-fd4d4cc8-8b18-42d5-
b522-9b524500fa23-0-0]

+1[07e9d, 1511139764, /spark.db/sink_parquent_obs/compacted-part-fd4d4cc8-8b18-42d5-
b522-9b524500fa23-0-0]

+1[4e48b, 278014413, /spark.db/sink_parquent_obs/compacted-part-fd4d4cc8-8b18-42d5-
b522-9b524500fa23-0-0]

1.5.8.2 FileSystem £583%

Thaetik

FileSystem sink Al B EIREHLEI D AR FHDFSTE M RIFHEIRSSOBSF 4
R, ERTHIEREME. REUEST. SHTNERAE. RESLIIEFTS.
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N
¢l

eI

IEAST

{sEFER

EREMANRTLURERE, SMRPREIERAERMARANRIPartS 4, T2d]
DIECENETRIERISVERPEANRE, tLaLURESVN\ESRIEIEB N —1 5
W, EERBEE— N \ERREIEIRICR

RERPIEBIESIFRD S PartX . X THENAEIEIERIERISINkBYE T
Subtask, BMEBGELEE—PartX 4, BIRIEEERRENREEKEZE tPartX
4. X3FRow FormatsEXIARIERRE RIRIBPart S A/NETIRR), BEEEXHTH
INSERIKEIERYEBRT LUR MK A S RO BB IR SRUEERTRIE] o XFF-Bulk Formatsft
=R EIE CheckpointBdit1TiRa), FFERFHEAILIRNET A/ N\eE R BSAIEh
. BSERSENEHERS SQL &EiEe:

MR

e TESTREAMINGHEZ, FERIFileSinkEEEFFECheckpointIfgE, Part3{4RECheckpointL
B4R . SNRIEBFECheckpointIiige, R XITISETEIn-progressak & pending AR
&, HETHRRET L EIZENZ IR

o sink endEFRIEEZICRE IcheckpointfI ML, IESIRAVRIXEIE, LIRREHIEERS
Zstreaming-writergiStreamingFileWriter&FHNCRE .

1B7EFlink “fEll4mEE " TNMEIEER “1IZT2HEE" , ®&F “FBCheckpoint” , &R
S EHFileSystemEREX LI EBNEIE.

CREATE TABLE sink_table (
name string,
num INT,
p_day string,
p_hour string
) partitioned by (p_day, p_hour) WITH (
'connector' = 'filesystem’,
'path' ='obs://*** ",
'format' = 'parquet’,
‘auto-compaction' = 'true'

)

o REhRHE
RollingPolicy XX T @t XiALEERIIn-progress Part3 {4, FREELLHE)
Pendingik7Z, SAEBEEHEIFinishediKZS. Finished k&R, AIHEEHE
AILARIEEIRE R, EHIBERASIRE .
7£ STREAMINGIRZ T, REIERI&4E S Checkpointidfg ( B F— Checkpoints;
IhAY, SUEEIPendingRZSA 462 Finished JRZS ) , HEEHEHIPart SIS ks
readers@A A AR LRI ANIEE . 1 IRTHERISEXSE0RA

o Part3{44anEHA

?TET?B?EFH FileSink {EJotatt, T2 7 HRERMAYEIL RIS R ERRE
nﬂ o

Part AL F LA T =MRSHRIESE—F:
- In-progress: HFIIEESAB Part 3X{44hF in-progress K&
- Pending: HITFIEERNGARIERES ) X4 in-progress K&, FEEFRR

- Finished: &= (STREAMING) FAIRZINAY Checkpoint S ttiE;
(BATCH) FHINLSSE, SEAYPendingiRZS4E#E /g Finished A
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SRR

B Finished JRE TR A Bet TR 2iEE, HBEFRIEASHEIES
ZOARY, PartX {4 RskBganT:

- In-progress / Pending: part-<uid>-<partFileIndex>.inprogress.uid
- Finished: part-<uid>-<partFileIndex>

24Sink SubtaskEFI{LET, uid@— P BELss Subtask RIBEHLIDE . UidFREER
§EHE, PRLAZSubtask N\EIFEIRERT, uidESEFEM -

XHEFH

FileSink FHASZHFEE1E3ZPending G FH, MMATFRAEIRE—MB/\IIES
[EERAFH Bt e A B R R/

X—IgeFRRE, EXHEAPendingRES X FREZIRRZEASHITXXHEFH -
XL Pending I ASAYSRIG B e AR AT /9 — A FFSLBOIGRT S 4 o IXLEImAT SIS
b aiRBAFEERIRBIISH L NHITEH, REREREHERIPendingik
B, ARRXLEEHAIELS CommitterFHERZ NIERX XY, EXZE,
[FaRVIES St AR IBRIE
S XINEE
Filesystem sink3Z359 XINEE, @idpartitioned byiEiXRIEBEIRIIFEHITH
X. =~BEIENT:
path
L— datetime=2022-06-25
hour=10
part-0.parquet
part-1.parquet
datetime=2022-06-26
hour=16

I— part-0.parquet
hour=17

part-0.parquet
SERIE—E, BEEHTIRRR, B FTHNAT RS ERS XX
%, Filesystem sinkigtZ BB EREE o

%+ 1-39 SRR

e =a% | #A | KB | KB
i% =]
connector | £ % String | E%Efizfilesystem,
path = % String | OBSE&R,
format = ¥ String | &R
iEcsv. parquetfi&= .
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SH

RATA

ol

sink.rolling
-policy.file-
size

128M

Memo
rySize

B partXFRAKRN), BIZHESZR

LY,

WA
RollingPolicy & X 7 falff XI5 ERTIN-
progress Part3 {4, FISEEEHRIPendingik
=, REEEHIFinishedk7&, Finishedik
SHIE, THEEHFBTLURERIENEG
B, ELRIBENASRE. &
STREAMINGIER T, RENRIEES
Checkpointalpg ( EJ F—{ CheckpointpiIh
BY, SHHIPendingiRSA g I9Finisheddk
&) HEEHIPartX A4S Tiifreaders2EH
AR XL ST AR NFIE o

sink.rolling

policy.rollo
ver-interval

i1y

30
min

Durati
on

B Part ST FHR SR R I<RTIE],
Bz BRIP4 ( BOAME
3093, MABHRF4HRENE) - &
BRI @ I sink.rolling-policy.check-
interval SEUEHINY
EA
ZEHHFERMNZBVREGTIE.
SIFRIRTEER I E4E: d h,minsmsE,
S Fbulki&UHISZ IS (parquet.. orc. avro),
checkpointfRT[E)EIfR th == HI SR part 324
FIFRIERIRATE

sink.rolling

policy.chec
k-interval

iy

1 min

Durati
on

E TR RIS EENR

ZE =S 7 E Fsink.rolling-
policy.rollover-interval EtHEE X4 2
B REANCEIRER

auto-
compactio
n

1y

false

Boolea
n

R sink FEEHFEBEHINEE.
HIEEESEBE NGRS, =
checkpointZepifs, 1%checkpointF=4HY
GRS S =ARE T o

compactio
n.file-size

iy

sink.r
olling

policy
file-
size’
AKX

N

Memo
rySize

BFERXERDN, ENMERRNIUS
K,
BiEA
o RBEER I checkpoint BRI SRS
H, AttEEXHNHEELET
checkpointf9#E .
o WREFHFERKE, RERslERE, T
{<checkpointEREERTIE .
o FEIZINEER, checkpointit&F=4 4%
X, HITFREISERER T
checkpointF==HI%HE .
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11

{$FdatagenfEt £ EUES N obstibucketNameff FaYfileName R, SUFAERL
AfiEl ScheckpointE >, JAZI30mingk128MBRT, SERGEISE .

create table orders(

name string,

num INT
) with (

'connector' = 'datagen’,
'rows-per-second' = '100',
'fields.name kind' = 'random’,
'fields.name.length' = '5'

)i

CREATE TABLE sink_table (
name string,
num INT

) WITH (
'connector' = 'filesystem’,
'path' = 'obs://bucketName/fileName',
'format' = 'csv/,
'sink.rolling-policy.file-size'="128m",
'sink.rolling-policy.rollover-interval'='30 min'

INSERT into sink_table SELECT * from orders;

x5l 2

{#FfdatagenfEHlE R EIES A obsHIbucketNametF FRIfileName R, SUIFERL
AfiEScheckpointEG %, iAZlcheckpoint/alfgakiAZI100MBRY, HERESIE,

create table orders(

name string,

num INT
) with (
'connector' = 'datagen’,
'rows-per-second' = '100',
'fields.name kind' = 'random’,
'fields.name.length' = '5'

)i

CREATE TABLE sink_table (
name string,
num INT

) WITH (
'connector' = 'filesystem’,
'path' = 'obs://bucketName/fileName',
'format' = 'parquet’,
'sink.rolling-policy.file-size'='128m",
'sink.rolling-policy.rollover-interval'='30 min',
'auto-compaction'='true’,
'‘compaction.file-size'="100m’

)
INSERT into sink_table SELECT * from orders;

1.5.9 Hbase

HBaselE Z 28 ST e BN IS NHBase5ERf . AN N BUNa{FEFAHBaseiEE=E T
HBaseift{TSQLEIf,

HBaseiE &2 EupsertiEt FizfT, TJLAER DDL ARENX I F RSN RS E T
IREEE, BEFRIEEETFHBaserowkeyFEBEN . MNESHBEFEIAER, HBase
BEEEREOA R rowkeyE AT H#E . 1FIEAIS%EHBase SQL EZ2E
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1.5.9.1 Hbase Bz

ToREHEA

HURESRAF

ARSI

Bllisourceift AHBaseFPEREVEHE , (EAIEWAYMINEUE . HBaseR—MRET 5, M
BEEitt, AJB4E. ERIINIDHANHFERS, ERTHEMRFEUNRSHIIHE
H7S, FFRLARIFHBaselBiZ e TBEPBRHUBMIENFMERZ, NEIRENIHT
g, SRS, RIELMEIENME. DLIRTLINHBaseRiZEEE, BT
it SUREESHR.

o ZIHRIFIFEEZITAEDLIRIRZIS L, EIHESHBase R IB B IERER,
BERRFALRESERrRR EAN 22BN .

- ﬁ@@ﬁi’%ﬁi?&ﬂ’%ﬁi—i‘:}%, i52% (YEBRTAFER ) PISeEERE
EETI,
- WMEREREBEHN, B2 (EUFAE=AFER) F ‘2R &5,

J ?D%{@EMRS HBase, BEIERRERINENSEFRINMRSEFFAETRIE
ﬂ:ip o

FHRIRESSE (LEBIRETAFER ) P19 “BENER" EhEk,

e  BI#EFlink OpenSource SQLIENLAT, E(EUGRIERMEAY “I21725” &, “Flink
hRA” TJEEEFE “1157 , @ik “REELAE” HeEFREFFIHERIOBS
W, HEEEEEELRE.

o JAIEARYusernamefpasswordFELRAIEILIB P E BN FEEHERANZEN
b, FINGEFADEWEIEREIE, RENHHENBETSFENFN, [FRNES,
fa{®Z %, Flink Opensource SQLEEFADEWEIE S a)(EiE

o BlIEHBaselFERAIFIFFELINEN FROWSEER, FERZIIMNFIFES ( column
family ) , BRENFREXMNIIRERZ (column qualifier )

BRREEXREESEIREEIERERITIFEIITIRER . BT ROWSEERITI,
FI FTHEFHIELEIFES (Ebal, STRING, BIGINT ) 3545031 9HBasey
rowkey, —ikERHREERE—  rowkey, rowkeyFERHZFOILISE=R, IR
ERBXEF, EERARSISHTIEN.

create table hbaseSource (
attr_name attr_type
(', attr_name attr_type)*
(', watermark for rowtime_column_name as watermark-strategy_expression)
''PRIMARY KEY (attr_name, ...) NOT ENFORCED)
)
with (
'connector' = 'hbase-2.2',
'table-name' =",
'zookeeper.quorum' ="

)i
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SEURAA

RS R Y

%+ 1-40 SR

2% =8 | A | ZuE | %
Wik | B

connector = |x Strin | {EEfEFARYERRE, FEE:

g hbase-2.2,
table-name |2 | % Strin | EEAYHBaseR B -

g
zookeeperqu | = 7c Strin | ¥8={9:
orum g ZookeeperAddress:ZookeeperPort

LAMRS Hbase£ER$ 61, ZS#HIFRER
ZookeeperfVipitiitFNim S IRENG Al
~:

e 7EMRS Manager =, %% “SBf > /&
FEIERIEEES ) > BRSS > ZooKeeper >
SCf)” , $kEXZooKeeperf3&sLAIRIIP
btk

e 7EMRS Manager b, %% “&£8 > &5
IRERVEEREATR > BRSS > ZooKeeper >
BE > 2EEcE” , BESH

“clientPort” , ¥REX “clientPort” A9
SHUBEANSIZooKeeperfliw [

zookeeperzn | & | / Strin | ZookeeperIREIR, BiAR/hbase,

ode.parent hbase | g

nullstring- | & | | Strin | MFRREANISKREERR, SAER

literal g "null” $f€$o
HBasefYsourceRIIRAERD R P E 2IESEE
(=R ) BnullEAZZ=TREFE.

krb_auth.na |& | % Strin | DLHUBIZEAYKerberosZERIRIIEIRIAIES

me g |

SIZETRIAIE

HBaseLAF EAFMEFIBEIE, MRS TREPERIICARFILETE.

FlinkA9HBase %28 F FHBase ( Hadoop) KT H%
org.apache.hadoop.hbase.util.Bytesit{ T T E AR Flink BB R

FlinkfHBaseZE 2 TBEUREE ([RZFR/EIN ) nulBRBREFT . WNFFRH
A null{ER=EERNull-string-literaiETYERTE o
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F 1-41 HUESEEIIRET X

Flink&iEsaY HBase#tih
CHAR/VARCHAR/STRING byte[] toBytes(String s)
String toString(byte[] b)
BOOLEAN byte[] toBytes(boolean b)
boolean toBoolean(byte[] b)
BINARY/VARBINARY 1R[o] byte[],
DECIMAL byte[] toBytes(BigDecimal v)
BigDecimal toBigDecimal(byte[] b)
TINYINT new byte[] { val }
bytes[0] // returns first and only byte from
bytes
SMALLINT byte[] toBytes(short val)
short toShort(byte[] bytes)
INT byte[] toBytes(int val)
int tolnt(byte[] bytes)
BIGINT byte[] toBytes(long val)
long toLong(byte[] bytes)
FLOAT byte[] toBytes(float val)
float toFloat(byte[] bytes)
DOUBLE byte[] toBytes(double val)
double toDouble(byte[] bytes)
DATE M 1970-01-01 00:00:00 UTC FFIERIKZEL, int
B,
TIME M 1970-01-01 00:00:00 UTC FHAKHIZFVEL,
int {&,
TIMESTAMP M 1970-01-01 00:00:00 UTC FHARIZERVE,
long 1E-
ARRAY HF
MAP/MULTISET AHF
ROW HF

Nl

Z IR M HBase BIERHIZENEYE, HENEIPrintiEREF (ZnPIfERAIHBase

FRA2.2.3) :

NSk 01 (2024-11-14)
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SEILRBERERE, 72DLI LRIEHBaseFTERIEINFABE =H1FMBIFEBRAVE
SRR, FUPEFTEMERIIFInKIEILBNTI, &% “EBRENER" EHifk,
R R RPIEIIMRSRIENER

IREHBaseEBFHIREA, NN BMUEEIIFlnkELBASIRMERRE . S5
I IEERE AR R HBaseRI BN\ S iR 14 . WNREEERE, NFRERESE
HRERIN, BNFRTRARLIT .

Z2EZMRS HBasefY{EM, @idHBase shellffHBaseF BIiEBMNIER, TIZH
order, ¥HRBE—Flfkdetail, SIFEETSEWNT:

create 'order', {NAME => 'detail'}

fEHBase shellFHfT FiRa<, LUBAN—FEUE:

put 'order’, '202103241000000001', 'detail:order_channel','webShop'

put 'order', '202103241000000001", 'detail:order_time','2021-03-24 10:00:00'
put 'order’, '202103241000000001", 'detail:pay_amount','100.00'

put 'order', '202103241000000001", 'detail:real_pay','100.00'

put 'order', '202103241000000001", 'detail:pay_time','2021-03-24 10:02:03'
put 'order', '202103241000000001", 'detail:user_id','0001"

put 'order', '202103241000000001", 'detail:user_name','Alice'

put 'order’, '202103241000000001", 'detail:area_id','330106'

2E6l&Flink OpenSourcefEll, BlIEZEflink opensource sqUELl, HINLATIELW
B, HIBINE1T. ZEWHIAEHBaselEREIETR, PrintfEAEERE.,

R QIRIEET, (EREIBREN SIS &, “FinkiRAs” R
“1157 , Fitk “REEIER FHRBIREFIAENOBSHE, HEREEE
fEl B, R REIHE S SIS R IRSEIRI B .

create table hbaseSource (
order_id string,--F<MHE—HJrowkey
detail Row( --detailZR/R%5%
order_channel string,
order_time string,
pay_amount string,
real_pay string,
pay_time string,
user_id string,
user_name string,
area_id string),
primary key (order_id) not enforced
) with (
'‘connector' = 'hbase-2.2',
'table-name' = 'order’,
'zookeeper.quorum' = 'ZookeeperAddress.ZookeeperPort

)

create table printSink (
order_id string,
order_channel string,
order_time string,
pay_amount string,
real_pay string,
pay_time string,
user_id string,
user_name string,
area_id string

) with (

'connector' = "print’

)i

insert into printSink select order_id,
detail.order_channel,detail.order_time,detail.pay_amount,detail.real_pay,
detail.pay_time,detail.user_id,detail.user_name,detail.area_id from hbaseSource;

1RBBUN T A B Htaskmanager.out SR SRS R |
a. TRDLISEIZHISE, &F “/FLEE > FlinkfEll” ,
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b. EBEHEIIMAIFlnk{ENBFR, $*iF “1I=27HE” , BF “OBSHE” , RIE(FIL
ETREER, RN EESUEE,

. HAMNNBHERINEEE, HAEIZFEHEE “taskmanager” AI4SEH
A, T#E3kEtaskmanageroutXXHFEEERAE.

HIRERSEWT:

+1(202103241000000001,webShop,2021-03-24 10:00:00,100.00,100.00,2021-03-24
10:02:03,0001,Alice,330106)

e Q! FlinkfRINE1TEM, EEITEEFRUTREER, MZEARR?
java.lang.lllegalArgumentException: offset (0) + length (8) exceed the capacity of the array: 6
A: tNRHBaseRHPHHIERUAEMBLEANRNE, BBAEFMEELStingt&F
Y, PRLMEREMBRIEIEEIUESIRIZEIR . FERBFlinkEIEZHBaseiFxRPIF
stringZEBYRY = BRI ER S BV Sl JaStringBIA] .

o Q: FlinkfRdiziTRM, EIEITEERUTRIEER, NMIZEARRR?
org.apache.zookeeper.ClientCnxn$SessionTimeoutException: Client session timed out, have not heard
from server in 90069ms for connection id 0x0

A: BIERGBEDRGIERIN, siRHBaseERF L2 ARAEMIEDLIAGIAIMER
ol , SEEERBSREERSHACELIR, & HBaseSERFLEHMEDLIATIAY
R E L

1.5.9.2 Hbase £5823%&

TogesER
DLUS/EL RO ZURIE BIHBase R . HBase2—MAEASE, 1AL, TR,
ESINAHREEHES, ERTERMEREHURA ST HNGS, B
RFIHBaseiS 22 TBEPBAMIBIIISFIA RS, SMIBRIMHTINIENIT, BUR
BRI, HERTIEUBNE. HBase IS HEHIR. RERIE. HEAHR, N
HHIR, BEHIE. TRMIBSLEL. FEHDLAIKeyValueiBFFIE. FIFIDL,
AFA S B SR EIESE. RIS A\HBase.
AR
o ZBBELEBEFEDLBENIIL, EItBSHBase R I ISERESTRER,
B AP AILURIBSEIAT R BRI R 2 BN .
- MORTREREESE, BSY (MRARKBCIN) PSR
FET,
- MTRERSEAN, BEN (SHREEAPEE) T 2em” B,
+ MREMRS Hoase, WML IUERCFIMRS KBTS
J-I-lip Elu\o
PMREESE (MIRMRRRFIEE ) T “ERINER" SHHA.
E3_E

o BlEFlink OpenSource SQLIEIRT, FE(EIRIERMEHY “I=1728” &, “Flink
PRA” BEIERE “1.157 , @ik “FFEVAE” HEEFFEWHERIOBS
W, pEREEEELAE.
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e JAIEARYusernamefpassword FELRAIELIB P E BN FEEHERANZ LN
b, FINEFADEWEIREIE, RENHHENBETEFENFN, [FRNMES,
#IRZL L, Flink Opensource SQL{EFDEWEIRHEEHE

o GIEEAIHBaseEREFMNFIFEVIMEN HROWEEY, FEEEXIMFIFES ( column
family ) , FREMNFEREBXNIIRERA ( column qualifier) . AR RFERL
B ERE AP ERRIRISIFEFRISIRER . BR 7T ROWZEERIFY, RITHIRFHIE
FAIFES (LbN, STRING, BIGINT ) ¥5#%iR5J9 HBaserowkey, —ikFRHHEE
A —rowkey, rowkeyFERHNZFAIUZFERN, IRERBXEF, TE

K515,

EEEI
create table hbaseSink (
attr_name attr_type

(', attr_name attr_type)*
''PRIMARY KEY (attr_name, ...) NOT ENFORCED)

) with (

'connector' = 'hbase-2.2',

'table-name' =",
'zookeeper.quorum' ="

S5
#* 1-42 SR
S8 28 | BN | 2B | RE
Wik | {E
connector | @ T Strin | I8 E(EARNIEESE, EEN: hbase-2.2,
g
table-name | 2 I Strin | EERIHBaseE S .
g
zookeeper. | 2 ¥ Strin | HBase Zookeeper=Lffl{E &2, =X /9:
quorum g ZookeeperAddress:ZookeeperPort
LAMRS HbasefEE$ 961, %S ¥BIFR{ER
ZookeeperfYipittitFliwm S IREX G =40
T
e 7EMRS Manager -, %% “Bf > /FE
1ERIEEE S > BRSS > ZooKeeper > 5L
f51” , 3REXZooKeeperfa&LfilfdIPit
ik,
e 7EMRS Manager L, &% “558% > 152
ERIEEREBFR > BRSS > ZooKeeper > fi
B> 2EEE” , BERESY
“clientPort” , ¥£BX “clientPort” g9
HYBEBN9ZooKeeperfif .
zookeeperz | & / Strin | ZookeeperdgIIRBEF, EiA=Z/hbase,
node.paren hbase | g
t
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2 28 | BOA | EB | KA
Wik | B
null-string- | & null | Strin | ZFRFREANUIBTNEFIER, BAER
literal g "null" =58,
HBase sinkFY4mEIDISFRE SRR (fR=F
FFERIM ) AnullBERTLAT =T K F0E -
sink.buffer- | & 2mb | Mem BXBENEREFTHIRKE.
flush.max- NS | BAHRFIE \HBase RIS, (BEt
Size z€ ARG INAEIR
REN "0" XALLIEIR,
sink.buffer- | & 1000 | Integ | BRENBEKREFHRAITEH.
flush.max- e | CAHEFIE \HBase UM, (BEL
rows AJEEIBINSEIR
REN "0" KALLIEIN,
sink.buffer- | & 1s Durat | RIFFEFRVEMR, EXRISERLARSEE
flush.interv ion RIEREE o
al TAYEF S \HBase SR IERE, (B2t
A REIBINSER o
REN "0" XALLIEIN,
FE: "sink.buffer-flush.max-size" #
"sink.buffer-flush.max-rows" ERFZEN
"0", HigERIFEFIENRE, NEATENSE
SRIEBARIFEZ.
U9 {length value}time unit label},
40123ms, 321s, FFHIRTEIER(EFE:
d,h,min,s,msZ, BXIAHAmMs,
sink.paralle | & ¥ Integ | /9 HBase sink operator EXFHITE,
lism e | BMABRT, FITEMIERRE, MERE
—itey_Eiffoperator—i%
properties.c | & ¥ Boole | true fXZEhbaseEEREHF T kerberosiAilE .
onnector.au an WERFFE T kerberosiAilE, MARBE
th.open
properties.c | & % Strin | Z2EBHNERARE. IRARBRT
onnector.ke g kerberosi\ilE, MR E o
rberos.princ
ipal
properties.c | & ¥ Strin | & “userkeytab” {HHJOBSHER . AR
onnector.ke g FE T kerberosiAilE, MATRIRE .
rberos.keyt
ab
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2H 25 |BA | R | A

Wik | B
properties.c | & % Strin | Ef& “krb5.conf” {EAJOBSEEIR . UIRFF
onnector.ke g BT kerberosiAilE, MIARE
rberos.krb5 E: “krb5.conf” FhEFSER(libdefaults] T

B9 “renew lifetime” B2EIN, BNITJEES
iB%] “Message stream modified (41)” |
= o

BRI R

HBaselAZF EAFMEFIBEIE . MRS IREPERICARFILETE .

Flink B9 HBase iZE#25FMA HBase ( Hadoop) FITHEZE
org.apache.hadoop.hbase.util. BytesiH{T= T #£BF0Flink #IEEREEH

Flink 89 HBase iEZ=SE A EIEEE (BRERHEIN) nulERBREED . NFERH
A, nulEN=ZE{EBNUll-string-literaiETUEIRTE -

& 1-43 HIEERMGIR

Flink uE38Y HBase 4t
CHAR / VARCHAR / STRING byte[] toBytes(String s)
String toString(byte[] b)
BOOLEAN byte[] toBytes(boolean b)
boolean toBoolean(byte[] b)
BINARY / VARBINARY 1R[0] byte[],
DECIMAL byte[] toBytes(BigDecimal v)
BigDecimal toBigDecimal(byte[] b)
TINYINT new byte[] { val }
bytes[0] // returns first and only byte from
bytes
SMALLINT byte[] toBytes(short val)

short toShort(byte[] bytes)

INT byte[] toBytes(int val)
int tolnt(byte[] bytes)

BIGINT byte[] toBytes(long val)
long toLong(byte[] bytes)

FLOAT byte[] toBytes(float val)
float toFloat(byte[] bytes)
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Flink #gE8 HBase &t

DOUBLE byte[] toBytes(double val)
double toDouble(byte[] bytes)

DATE M 1970-01-01 00:00:00 UTC FFIERYKEL, int
=1

TIME M 1970-01-01 00:00:00 UTC FHIARHIZTEL,
int {8,

TIMESTAMP M 1970-01-01 00:00:00 UTC FrHERI=RDEL,
long 1B,

ARRAY 255

MAP / MULTISET 235

ROW S EEs

o]l

ZoBl =M KafkaBERPIZEEE, FHFEANFIHBasetERExH, HEALEHBUNT (1%
~lshhbasef9hR A /92.2.3 ) :

1.

SEERREHEE, (DLl HREHBasHIKafaFENENIAERAIT AR
SRR LE RS, A EBIRnGER, 2% EHE
ISR EPa, FEENEEREIMRSHENEE.

ZEHBasefIKafkalZ 28, IIACUEEIIFlinkAIRATIMEZHE . SEM
it ibE B S BIRIEHBasefNKafkaggtEAENIX A S ZERE 1 . ANREEEE, MFE
RERELHERMIN, BUERRKHIN.

2%EMRS HBasefJ{EF, @idHBase shellfEHBaseF I AR, T2
order, FHRE—Flikdetail, CIEBETUT:

create 'order', {NAME => 'detail'}

2E6|ZFlink OpenSourcefEll, BlIEZflink opensource sqUELl, BINLATIELW
I, FHIEKIETT. ZEWBIAE KafkalEAEUREIE, HBaselFAERE
( RowkeyHorder_id, Fl#&:Z Adetail )

TR SRS, EFRIRERER “IETS87 &, “FlinkhiRAR” 1%
‘1157, @ik “REELVES” FHREFRFFEWVEHTRIOBSHE, HEREESR
R ES . S TFEIAFRIINESHERIESEIRMRIE .

CREATE TABLE orders (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka',
'topic' = 'KafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
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'format' = 'json’

)3

create table hbaseSink(
order_id string,
detail Row(
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string)
) with (
'connector' = 'hbase-2.2',
'table-name' = 'order’,
'zookeeper.quorum' = 'ZookeeperAddress:ZookeeperPort,
'sink.buffer-flush.max-rows' = '1'

)3

insert into hbaseSink select order_id,
Row(order_channel,order_time,pay_amount,real_pay,pay_time,user_id,user_name,area_id) from orders;

5. &EiEKafkafEd¥, [@KafkasPimN\EIE:
{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",
"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103251202020001", "order_channel":"miniAppShop", "order_time":"2021-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2021-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

6. 1@iIHBase shelFE TFAMEABEEHIELER:

scan 'order'

HIRERSEWT:

202103241000000001 column=detail:area_id, timestamp=2021-12-16T21:30:37.954, value=330106

202103241000000001 column=detail:order_channel, timestamp=2021-12-16T21:30:37.954,
value=webShop

202103241000000001 column=detail:order_time, timestamp=2021-12-16T21:30:37.954,
value=2021-03-24 10:00:00

202103241000000001 column=detail:pay_amount, timestamp=2021-12-16T21:30:37.954, value=@Y
\x00\x00\x00\x00\x00\x00

202103241000000001 column=detail:pay_time, timestamp=2021-12-16T21:30:37.954,
value=2021-03-24 10:02:03

202103241000000001 column=detail:real_pay, timestamp=2021-12-16T21:30:37.954, value=@Y
\x00\x00\x00\x00\x00\x00

202103241000000001 column=detail:user_id, timestamp=2021-12-16T21:30:37.954, value=0001
202103241000000001 column=detail:user_name, timestamp=2021-12-16T21:30:37.954, value=Alice
202103241606060001 column=detail:area_id, timestamp=2021-12-16T21:30:44.842, value=330106

202103241606060001 column=detail:order_channel, timestamp=2021-12-16T21:30:44.842,
value=appShop

202103241606060001 column=detail:order_time, timestamp=2021-12-16T21:30:44.842,
value=2021-03-24 16:06:06

202103241606060001 column=detail:pay_amount, timestamp=2021-12-16T21:30:44.842, value=@i
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\x00\x00\x00\x00\x00\x00

202103241606060001 column=detail:pay_time, timestamp=2021-12-16T21:30:44.842,
value=2021-03-24 16:10:06

202103241606060001 column=detail:real_pay, timestamp=2021-12-16T21:30:44.842, value=@f
\x80\x00\x00\x00\x00\x00

202103241606060001 column=detail:user_id, timestamp=2021-12-16T21:30:44.842, value=0001
202103241606060001 column=detail:user_name, timestamp=2021-12-16T21:30:44.842, value=Alice
202103251202020001 column=detail:area_id, timestamp=2021-12-16T21:30:52.181, value=330110

202103251202020001 column=detail:order_channel, timestamp=2021-12-16T21:30:52.181,
value=miniAppShop

202103251202020001 column=detail:order_time, timestamp=2021-12-16T21:30:52.181,
value=2021-03-25 12:02:02

202103251202020001 column=detail:pay_amount, timestamp=2021-12-16T21:30:52.181, value=@N
\x00\x00\x00\x00\x00\x00

202103251202020001 column=detail:pay_time, timestamp=2021-12-16T21:30:52.181,
value=2021-03-25 12:03:00

202103251202020001 column=detail:real_pay, timestamp=2021-12-16T21:30:52.181, value=@N
\x00\x00\x00\x00\x00\x00

202103251202020001 column=detail:user_id, timestamp=2021-12-16T21:30:52.181, value=0002

202103251202020001 column=detail:user_name, timestamp=2021-12-16T21:30:52.181, value=Bob

Q: FlinkfEIHz1TEM, (EWETHEHRNFMRIBES, NMIZEARR?

org.apache.zookeeper.ClientCnxn$SessionTimeoutException: Client session timed out, have not heard from
server in 90069ms for connection id 0x0

A: TJRERERERRPERERIPELY . SEERRERERSHERR

KafkafkB¥ = A RUEDLIPATIRIM EZHBL

1.5.9.3 Hbase 3

ThagsEE

BlEHbase R T SMNTERERTER .

HUIRRSR

ZIAEEEEITEDLIFRZRAG |, FItESHBaseiE 7 iR R IERIERE,
BRAFALREELRrS R ERNZ BN,

- IMITRIRERISRER, 52% (MUEBIRETAFER ) PISRRERE

EE%O
- WMERERSANN, B2 (EUAEZAFER) B ‘Z2A” &5,

?D%{@EMRS HBase, BTEMRESRRIENEEPRIIMRSER BT REIE
ﬂ:ip S o

FRIBESSE (LEBIRETAFER ) P19 “BXEHER" Fhfid
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== AN

ARSI

Bl#Flink OpenSource SQLIEVAT, FE(EIRIBERMAY “I=1728” &, “Flink
WRA” TJEEEFE “1157 , @ik “REELRE” HeEFREFFIHERIOBS
W, HEEEEEELARE.

INIERBAJusernamefipassword S @RS R AP & X FiEE B R RIZEX
b, ZBIFFIDEWEIREIE, REXHHNENRTEPENGFN, FHANES,
fa{RZ £, Flink Opensource SQLEEFADEWEIE fa)(EiE

FiE HBase XAIFIFEMREN JIROWSEE!, FEREXIMNFIF%SZ ( column
family ) , RENFEREZINFIREZSZ (column qualifier) . AR REERE
B EIEERSERIISIEMSIRER . BT ROW 2B, RITHRFE
IBRAIZEY (Ekfn, STRING, BIGINT ) ¥84#R%09 HBase B rowkey, —ikzR
HEEEE—1" rowkey, rowkey FERIIBZFAILIZEEA, MNRIBREBXHEF,
FEARSIS.

create table hbaseSource (
attr_name attr_type

)

(', attr_name attr_type)*

with (
'connector' = 'hbase-2.2',
'table-name' = ",

)i

SEREA

'zookeeper.quorum' ="

% 1-44 S

8% 285 | BUA | 28Ek | %
Wik | B a8
connector = b String | connectorf92£8Y, FEH:
hbase-2.2,
table-name = T | String | &E#EERYHBaseF S -
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SH

BAIA
=l

Sk

15388

zookeeper.quoru
m

String

HBase Zookeeper quorum {58, &=
A
ZookeeperAddress:ZookeeperPort,
LAMRS Hbase£e8$ 61, 1ZSERIFR{E
FBZookeeperfliptthiitFNix OSIKENS
Ea {1l

e 7EMRS Manager L, i%&#% “£8f >
FHRIEHIEEF S > BRSS >
ZooKeeper > 3Lfl]” , 3REX
ZooKeeperf & sLHIAIIPHELNL

e 7EMRS Manager L, %&#% “£8f >
FIRIERVEERE TR > BRSS >
ZooKeeper > it & > £3PEcE” ,
BESE “clientPort” , $XEYX

“clientPort” FISEYERNH
ZooKeeperfJi[.

zookeeper.znode
.parent

N

hba
se

String

HBasefE&fAYZookeepertRE =

lookup.async

iy

fals

Boolea
n

lookup.cache.ma
X-rows

N

Long

HRIE, EFIRATH, BUZE
H_\}f , BEPRTHNIAIEEEHRITCH
HE.

AR AERZACE

lookup.cache.ttl

iy

Long

HXRAE, BFBEETE, BTiZATaE
HEIESESIIR. =X 9: {length
value}time unit label}, #1123m:s,
321s, ZIFROATIEERNBIE:

d,h,min,s,msZ, EXIAFIms.,

AINRTAMERZECE -

lookup.max-
retries

oy

Intege

HRIE, HURRAEAEINRE.

krb_auth_name

iy

String

DL B AIKerberosZEBIRIETRIAILE
gw o

Bl ESRIAILE

RS EI R GT

HBaseLAF T EBFETBEIE . SIS IEPEFIIINIRFIICEIE.
FlinkfHBase &2 ¥ FAHBase ( Hadoop) RITEE

org.apache.hadoop.hbase.util.Bytes #{TFT5EZBFN Flink UEZEEEEE,
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FlinkBYHBaselEESISFAEEUIRRE ([R=/FEMN ) null BRBATET . NFEFF
B8, null ERY=FE{ERNuUll-string-literaIEIERTE -

& 1-45 HEERIRgTER

Flink E288Y HBase i

CHAR / VARCHAR / STRING byte[] toBytes(String s)
String toString(byte[] b)

BOOLEAN byte[] toBytes(boolean b)
boolean toBoolean(byte[] b)

BINARY / VARBINARY 1R[E] byte[],

DECIMAL byte[] toBytes(BigDecimal v)
BigDecimal toBigDecimal(byte[] b)

TINYINT new byte[] { val }
bytes[0] // returns first and only byte
from bytes

SMALLINT byte[] toBytes(short val)
short toShort(byte[] bytes)

INT byte[] toBytes(int val)
int tolnt(byte[] bytes)

BIGINT byte[] toBytes(long val)
long toLong(byte[] bytes)

FLOAT byte[] toBytes(float val)
float toFloat(byte[] bytes)

DOUBLE byte[] toBytes(double val)
double toDouble(byte[] bytes)

DATE M 1970-01-01 00:00:00 UTC FFIAHIK
%, int B,

TIME M 1970-01-01 00:00:00 UTC FFIAKAY
E0E, int{E.

TIMESTAMP M 1970-01-01 00:00:00 UTC FHIERI=
¥, long fEo

ARRAY TXHF

MAP / MULTISET AXHF

ROW THF
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ANl

ZR IR MDMS Kafka#URIEFIZENEE, EHBaseRIENHER, NMERTER, F
BERENEKafkaERERKF, HEFRESBINT (iZRfIfHBaseRIhRA2.2.3) :

1.

SEigRRIERERE, DL LRIEHBasefKafkaFRERIEIIFAB =FFM 5 5!
BIEIANAERENSRERE, FHPEREERRIFInKRERIRD . 55 “IBKE
NER" Ehifid, AiEREERFIEIIMRSAIENER.

iR EHBasefKafkal%Z£H, FIINDMNUEEIIFlnkAIPATIMERRIE . 250
i bEE IS B RIEHBasefIKafkapI LB A S IEE M . SNRBEERE, WFE
TERCEHEN], BNFRTRAKKI.

Z£#E#MRS HBasef{ER, 1@iIHBase shellfEHBase R BIZIENAIE, £ZH
area_info, ®RHARIB—Fkdetail, SIEERTUT:

create 'area_info', {NAME => 'detail'}

f£HBase shell AT FIAIER, FENENAYHEREE:

put 'area_info', '330106', detallarea _province_name', 'al’
put 'area_info', '330106', 'detail:area_city_name', 'b1'

put 'area_info', '330106', 'detail:area_county_name', 'c2'
put 'area_info', '330106', 'detail:area_street_name', 'd2"
put 'area_info', '330106', 'detail:region_name', 'e1’

put 'area_info', '330110', 'detail:area_province_name', 'al'
put 'area_info', '330110", 'detail:area_city_name', 'b1'

put 'area_info', '330110", 'detail:area_county_name', 'c4'
put 'area_info', '330110', 'detail:area_street_name', 'd4"'
put 'area_info', '330110", 'detail:region_name', 'e1’

2Z6I#Flink OpenSourcefEll, BliEflink opensource sqUEAl, NLATEL
I, FHHRERIEIT. ZFUHAEKafkalEAEUREIR, HBaselFfiR, SHIES
NEIKafkafERLERES

AR SlEELEY, FEFREREN “BTSH” &, “FlinkhikAR” %&F
‘1157, @ik “REELVES” FHREFRFEWVETRIOBSHE, HEREES
TR ES . S TFEIAFRIINESHERIESE IRIMRIER .

CREATE TABLE orders (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string,
proctime as Proctime()
) WITH (
'connector' = 'kafka',
'topic' = 'KafkaSourceTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)
Bl #Esk

create table area_info (
area_id string,
detail row(
area_province_name string,
area_city_name string,
area_county_name string,
area_street_name string,
region_name string)
) WITH (
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'connector' = 'hbase-2.2',
'table-name' = 'area_info',
'zookeeper.quorum' = 'ZookeeperAddress:ZookeeperPort,
'lookup.async' = 'true’,
'lookup.cache.max-rows' = '10000',
'lookup.cache.ttl' = '2h'
i

- RIB R AN B SN T RE R R
create table order_detail(
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string,
area_province_name string,
area_city_name string,
area_county_name string,
area_street_name string,
region_name string
) with (
'connector' = 'kafka',
'topic' = '<yourSinkTopic>',
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'format' = 'json’

)3

insert into order_detail
select orders.order_id, orders.order_channel, orders.order_time, orders.pay_amount, orders.real_pay,
orders.pay_time, orders.user_id, orders.user_name,
area.area_id, area.area_province_name, area.area_city_name, area.area_county_name,
area.area_street_name, area.region_name from orders
left join area_info for system_time as of orders.proctime as area on orders.area_id = area.area_id;

6. iEiEKafkatER¥, MKafkafsource topiciB A TR :
{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",
"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103251202020001", "order_channel":"miniAppShop", "order_time":"2021-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2021-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

7. &EHEKafkafER%, TEKafkalUsink topicZEXHUE, ERHIESEWT:
{"order_id":"202103241000000001","order_channel":"webShop","order_time":"2021-03-24
10:00:00","pay_amount":100.0,"real_pay":100.0,"pay_time":"2021-03-24
10:02:03","user_id":"0001","user_name":"Alice","area_id":"330106","area_province_name":"a1","area_ci
ty_name™:"b1","area_county_name":"c2","area_street_name":"d2","region_name":"e1"}

{"order_id":"202103241606060001","order_channel":"appShop","order_time":"2021-03-24
16:06:06","pay_amount":200.0,"real_pay":180.0,"pay_time":"2021-03-24
16:10:06","user_id":"0001","user_name":"Alice","area_id":"330106","area_province_name":"a1","area_ci
ty_name™:"b1","area_county_name":"c2","area_street_name":"d2","region_name":"e1"}

{"order_id":"202103251202020001","order_channel":"miniAppShop","order_time":"2021-03-25
12:02:02","pay_amount":60.0,"real_pay":60.0,"pay_time":"2021-03-25
12:03:00","user_id":"0002","user_name":"Bob","area_id":"330110","area_province_name":"a1","area_cit
y_name":"b1","area_county_name":"c4","area_street_name":"d4","region_name":"e1"}
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1.5.10 Hive

Q: FlinkfFl BEPBEIN TRIBEENIZEARR?

org.apache.zookeeper.ClientCnxn$SessionTimeoutException: Client session timed out, have not heard from
server in 90069ms for connection id 0x0

A: TJRERBRERAHBENERPERY . SEEEREREERSEHLEREIR,
KafkaSEB¥ L2 A MUBDLIBASIRIMI ER it

1.5.10.1 €Iz Hive Catalog

i)
ThgekiR
== AN

CatalogiRt T THIEEE, HIMEIEE. . P X. HELINEIBESEMIINIR S
FEERIREFNER .

HIEME XN S EZ —RSETHiE. THIETLRIGETRY, FliigRtE. s&
Eid TableEnvironment;EAAIUDF, Bt LIRS A AT, flflHive Metastore

PRYTTEEE . Catalog 2T —MNE—HIAPI, FBTEIETHIE, HEETTLUMTable
APIFNSQLEEIEAIHKILE . i#1ES% Apache Flink Catalogs

HiveCatalogB® 1 FI&: FAREFInkTTEIBRUFAWEE, LIRIEMEZENEGHive
TCEERTEO

Flink B9Hive STESIZIt THFXIEE HiveCataloglARiAEIA Hive JTTHURBRIIEM(S

2., i¥155%: Apache Flink Hive Catalog

HiveCatalogAJ LAFSRAMIEFFFZEEIAIZER : HiveFe B RINBAZE.

o HiveBERERIUHiveFEBRRISIUEIERY, IR TEIEFISCIRIEIEEES BF
figch, Ft, BEflinke)ZIShivedEamNZE, TLUBEShivesial,

o HiveBREREIFETFFlinkAY . H{FEMHiveCatalogtiE @A, RE2FERHMS
KIFANTTEIE . BIAXLRITHive KR ZRI WA, (BHive R KAJgEIRAR T
', FELt, EHiverPFERXFNERSSHERENXHIITH.

NI EHive 5 SR BIEHiveFR R XK . MNREBABANSG SCIZEHiveERE, B
IRIEBRIERBEFIRE connector'="hive', FNI#EHiveCatalogh—NREVAKIALZ
BE. WREEAHve S, MiAEEconnectorElE, THEHIveF S

o ZEHive MetastoreLNER R FERE TTEIETIREIR,
o WNRFHERSMNBERELFE, AKsE—RE.
e HudixRFEZE(FHhudi catalog, HAERTFhive catalog,

o BlEFlink OpenSource SQLIEVAT, FE(EIRIEERMEHY “I=17288” &, “Flink
FRA” BEIERE “1.157 , @ik “FFEVAE” HEEFFEWHERIOBS
W, pEREEEELAE.
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EiEEU
CREATE CATALOG myhive
WITH (
'type' = 'hive',
'default-database' = 'default’,
'hive-conf-dir' = '/opt/flink/conf'
);
USE CATALOG myhive;
SR
* 1-46 SHIHEA
B8H Wik | BOME | R R
type = ¥ String | CatalogR9258!, 6lEHiveCataloghd,
ZSHWZE S hive',
hive-conf- | 2 v String | #8MEE hive-sitexmlBFAJURI,
dir ZEEEH hive-conf-dir' = '/opt/flink/
conf'
default- & default | String | 23— catalog#¥ig I aicataloghd, Pf
database {EFARYE A S Rdatabase
o2 57 - il

HiveCatalogXx #5FAFlink£BLRTE AR o

XJFFEAHivedIZK, HiveCatalog B EIGFlink&ESER ST RIFBMAIHIveZSEY

& 1-47 HUESEEIIRETZR

Flink&EsEay Hive#{iE3£HRY
CHAR(p) CHAR(p)
VARCHAR(p) VARCHAR(p)
STRING STRING
BOOLEAN BOOLEAN
TINYINT TINYINT
SMALLINT SMALLINT
INT INT

BIGINT LONG
FLOAT FLOAT
DOUBLE DOUBLE
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Flink ¥z Hive${iE3LRY
DECIMAL(p, s) DECIMAL(p, s)
DATE DATE
TIMESTAMP(9) TIMESTAMP
BYTES BINARY
ARRAY<T> LIST<T>
MAP MAP
ROW STRUCT
ARy

e HivelJCHAR(p) IR AKE 255,

o Hivefl9VARCHAR(p) &R KIKE /965535,

o HivelIMAPRZHFFEIAEEINISE, MIFlinkAIMAPRILAZ(H{aIEESREY
o HiveAJUNIONZERIRT#E,

o HivelTIMESTAMPEZ2REE N9, AIFEMBEE . 5—FME, Hive UDFRJLIRMEREE <=9
BOTIMESTAMP/{E .

o HiveRZiHFlinkBITIMESTAMP_WITH_TIME_ZONE,
TIMESTAMP_WITH_LOCAL_TIME_ZONE, %1 MULTISET,

e FlinkAYINTERVALZEBIUAFRREMETZEIHive INTERVALZEEY,

Al
1. 7EFlink OpenSource SQL{E, BlIEEZAImyhiveficatalog, FHERERTERE
TCEHE
CREATE CATALOG myhive WITH (
'type' = 'hive'

,'hive-conf-dir' = '/opt/flink/conf'
i

USE CATALOG myhive;

create table dataGenSource(
user_id string,
amount int
) with (
'connector' = 'datagen’,
'rows-per-second' = '1', --ERER—RHIE
'fields.user_id.kind' = 'random', --A=FEZuser_id{EErandom4 22
‘fields.user_id.length' = '3' --fR#user_idi<E 3
);

create table printSink(
user_id string,
amount int

) with (

‘connector' = 'print'

)i

insert into printSink select * from dataGenSource;
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2. BEAdefaultFiEEH, E& 8 HBdataGenSource, printSink %,
(MEEY::
Hive Metastore LUNSHHFIEFTE TTEIBIREMR .
1-1 &F default #iEE

EiEMiFE= HEEE= EAZ BE -

EIEE& / dlii / default

| soLgsiEs= = ®| C
| . dataGenSource e
SQLFEY [=] Managed(1)
Flink{E E (& datagensource =

3. {EHELImyhiveficatalogFRITcEE, FhEEFlink OpenSource SQLIEV
CREATE CATALOG myhive WITH (
'type' = 'hive'
,'hive-conf-dir' = '/opt/flink/conf'
i
USE CATALOG myhive;

insert into printSink select * from dataGenSource;

1.5.10.2 Hive 5 =

k)

MFlink 1.11.0 748, 7E(ERAHive ST, FlinkfiFAFRHivelBiERRESQLIED
BEITiRt SHivelZ IR, WESHIVelIEIRIEN, Fm AR EEEFlnki]
HiveZ BIIERMITARIE@RIER . ¥1ERJS%: Apache Flink Hive 55

Flink Baiszi5miSQL 5 =: default #1 hive, BEBSLANHEFTIHive H=, ASARE
{FRHivelE A RS . TEMBUEEFERSQLEERS -

EEILAANTIES NEDISIRS S . TRENRSENAEREMESS.
I3 =62

SQL A=aJLABIT table.sqgl-dialect fBitHgTE

set table.sqgl-dialect=hive;

EREIR
e Hive = ReEBTFIR(EHiveXdR, HERHFICatalogR—{ HiveCatalog .

o Hive 55 Rx#Fdb.tableiXMREIRIRFT, F321F+5H8 CCatalogBFHINRIRFT -
BEZ(58i52%Apache Flink Hive Read & Write,
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SRFFEHIVeRASIFHERRNIE X, (BEE—EERIINAETHiveiR AN B IKE, 15
2%EHive [RA

Ban, EIHHBEEEMNE RE Hive-2.4.0 SESARAT I,
e HITDMLFIDQLAYNiZfEFBHiveModule ,

o MFlink 1.15hRAFE, EFERAHveFEHEIUATRER, B HoptBRTH
flink-table-planner_2.12 jar@ 3k &i%libB R TAIflink-table-planner-loader jar
2. EREEIES%E FLINK-25128,

1.5.10.3 Hive JBE3E

k)

HURSR

pEI=E AN

Apache Hive B2 THIECEESRESEPRIZL . ENMUNE—TRBTAEES
gfﬂETLﬁEH’\JSQBI%, EHEERE— T HEEETS, IRATAM, X, MEl
SR

FlinkSHivelVER B &SR ER, —=FIA T HiveAIMetaStorefEAIFALAY
Catalog, —=EFIAFlink3kiEEHived% . Overview | Apache Flink

MFlink 1.11.0FF44, 7EfER Hive A =AY, FlinkfSiFBBPBHiveiEi£kmESQLES,
B2t SHiveiBZa0EA N, WESHiveBIEERIENY, FHRVBPEEEFlnkID
HiveZ B RITARIEAIIIE R . i¥1ERI2%: Apache Flink Hive 55

{#FHiveCatalog, Apache FlinkB]LAFBF#—4tIEApache HiveZRRIBATCHAN
STREAM, FlinkBJLAEJgHiveilttib 5 |IZ2NESHUIENL R, EBRATELES
Hive®, LASIFLAtHIR G ENBIES .. Apache Flink Hive Read & Write

RBENBFRAFlinkRIEZSHivel9FR . HivelRRAIEN, LN EIERERIHMERNSEFN
T~EIHLEE, ¥15a]5%: Apache Flink Hive Read & Write

FlinkSZ#F1EBATCH #0 STREAMINGHET, FMHiveiZBVEE . X{EABATCHN FEfEFIi=
1783, FlinkSERTEIDRIAT B =3I RAVRSHITEID . STREAMINGIEEUSISEEISIE
=, FEREIETREILIEE S REEEIE. ZOABRT, Flink&SERERNE.

STREAMINGIZEEFRIMFER D XERFIEDXE . JWFHXZE, FlinkiGEEfHo X

£, FAEJRINEEIZIE]. MTFRDEXAZER, Flink Rz HRPFIHRIE
PRiB, FHEEIEEE G

ZASEEERE IS RRERIERE, BREPLURIELIRFrSERERNZEEHM

m,

° ggﬁ@ﬁt%ﬁﬁﬁ&%ﬁi-ﬁi B2E ( HIRBIRRAPIER ) PR EREERS
To

o WMREZLAENN, B2 (EMIAB=RFER ) ‘228" &%,

o BlEFlink OpenSource SQLIEVAT, FEEIRIERMEHY “IB=1728” &, “Flink
PRA” BEIERE “1.157 , @ik “FFEVAE” HEEFFEWHERIOBS
W, pEREEEELAE.
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mEET

o HIRXENER, BSEFormatETs,

e Hive A=#EM9 DDL iEA, Flink 1.15 HEHYSzEHERHivei B A2 OBSEAF
FhiveiEiXH9DLI LakehouseZ .

- {EAHiveiEXBIFE0OBSE
= defalutiFE: with BEPFEEIZEive.is-external Atrue,

*  (Ffhive 55: BFRIEUTEFHEXTERNALXESE,
-  {EEhiveiEiZRIDLI LakehouseZE

" (FHHhive AS: EEMPEETRINIs lakehouse'="true',
e  FFFcheckpointIgE,

o ENIMEEIHive T SR EIZEHIveFkEFR . NREBAMANSSCIEHIveFRS
X, BIRESHERBEMEFIRE connector'="hive', FNI#EHiveCatalogh—1FEE
INANZEAN. 5, NRFERHives s, FiAFEEconnectorfE %,

o Hﬁ?ﬁ%ﬁ%%ﬁ?ﬁé’lﬁﬂﬁ%ﬁ%&*E’\Jﬁﬁﬁ B/, FE2HXagexSHtee
B:F o
o XPRDEXFHITRIVUZEET, EXREENELUEFALRABABIRER

o  DXFATRIVEZEVERTE hive TEERMEFLURF LB T DX, BN,
K ERRINEIENE 2 XAIFHEE

o MIVIZEVASZHF Flink DDL FRRYKENEER . XERAERTEOEER .

CREATE EXTERNAL TABLE [IF NOT EXISTS] table_name
[(col_name data_type [column_constraint] [COMMENT col_comment], ... [table_constraint])]
[COMMENT table_comment]
[PARTITIONED BY (col_name data_type [COMMENT col_comment], ...)]
[
[ROW FORMAT row_format]
[STORED AS file_format]
1
[LOCATION obs_path]
[TBLPROPERTIES (property_name=property_value, ...)]

row_format:
: DELIMITED [FIELDS TERMINATED BY char [ESCAPED BY char]] [COLLECTION ITEMS TERMINATED BY
char]
[MAP KEYS TERMINATED BY char] [LINES TERMINATED BY char]
[NULL DEFINED AS char]
| SERDE serde_name [WITH SERDEPROPERTIES (property_name=property_value, ...)]

file_format:
: SEQUENCEFILE
| TEXTFILE
| RCFILE
| ORC
| PARQUET
| AVRO
| INPUTFORMAT input_format_classname OUTPUTFORMAT output_format_classname

column_constraint:
: NOT NULL [[ENABLE|DISABLE] [VALIDATE|NOVALIDATE] [RELY|NORELY]]

table_constraint:
: [CONSTRAINT constraint_name] PRIMARY KEY (col_name, ...) [[ENABLE|DISABLE] [VALIDATE|
NOVALIDATE] [RELY|NORELY]]

SCASRRAS 01 (2024-11-14) WRIXERE © ERRABIRAE] 121



HIEMRIRE
Flink SQL &i£&% 1 Flink Opensource SQL1.15 iEj£&%

SRR

BE2Z@EMAHiveiEi£8IZ20BSE, FlHive X THEE /1 DDLEGRNENY .

%% 1-48 TBLPROPERTIES &#{ii<h8

B8H =& |BA | EuE | R

streaming- & false | Bool | RBERRIE. = BHEEITIEX/

source.enable ean | XHEROAZLARFARAEN, BNIZENES
O RERTS RIS EERTEIE

streaming- & all Strin | IRE KIZENAIEIN, ZIFRYIEIZ all'

source.partiti g 0 'latest's BRUIABIRT, ZiEIA ‘all' .

on.include all FRERFFESK;

'latest{RTERTCALEE Hive TEFRAME
temporal tablefS A B 'latest’ Ttz
'streaming-source.partition.order' {5
RGNS X,

Flink SZEXIERHAY hive 5 X TIGRESE
1%, @IF/A 'streaming-
source.enable', FH4§ 'streaming-
source.partition.include' iIZ& 9 'latest',
B, APTLAEEEEIL T XIEXIE
IR oo X ELRIN RS E E#hiEiR .

streaming- B None | Dura | &£l X/S4RIRTEEME . iE5:
source.monit tion | Hive ;;izCAMEIEENRIZGAEREA'T min',
or-interval Hive izt IBtemporal joinfIERIABIRE D

'60 min', X2REFEZHE Hive RzLALE
IEATERIESCEIA, &4 TM #8=i51a Hive
metaStore, IXBJEEEXT metaStore fFF4
EH, XBERFKERINE,
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I
A

8% 25
it | B | %8

RRIA

o

ol

source.partiti
on-order

streaming- = partit

ion-
name

Strin

MBS XIRFE, 215 create-time.
partition-time %0 partition-name,
create-time FUERD X /S4BIFERTE], X
A2 Hive metaStore HY5 X BlZEAT
8, MmeEMERFPRISUEIR/SUHEXRT
8, MNRDXIEFLEMMSER, Fl
UEHSUERINEIS TP, TaEsE
HIERYERB,

partition-time LMD X ZFRPIZENEY
Y78l

partition-name YR XZFRAIF IR
}-%0

SFEDXE, MERIRLZEAN “create-
time” ,

ZUANBR T, Z{ER partition-name, %
EIRSEFARYEIR “streaming-
source.consume-order” 1%,

streaming-
source.consu
me-start-
offset

N

None

Strin

MR B ZEIRREE . INaIRETF
EER(RIEEEURFEANTE . XITF create-
time 0 partition-time, R ARSEEFRT
£ (yyyy-[Im]m-[d]ld [hh: mm: ss]) o
XtFpartition-time, GRS XATEHRZE
2EMN D X PIZENATIE] . XFTF partition-
name, EPXZMRFEMFH (Fa0
pt_year=2020/pt_mon=10/

pt_day=01) .

is_lakehouse

Bool
ean

WNER{ERhiveiEiAAIDLI LakehouseZ, M
FE=EIGEis_lakehousegtrue,

e Source Parallelism Inference

BOABIL T, Flink SARIEMAHEME X PRIRESKERTE Hive 1EIEEAT

REFITE.

Flink 3235 RIEECEFTIEIESRER . BAJLATE TableConfig RECELATSH (15E

B, X3

SEBIEREIR )

Key

Default

Type Description

fer-source-
parallelism

table.exec.hive.in | true

Boolean | a0 A true, NIRIERS
HUIERNRHFTE . WRA
false, MEAYFITER

config iI¥&
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ANl

Key Default Type Description
table.exec.hive.in | 1000 Integer | IREIREEMAIRAHERTFH
fer-source- TE.

parallelism.max

Load Partition Splits

ZBEIERTIRSD hive BID KX, EAJLAER table.exec.hive.load-partition-
splits.thread-num kRECEZES . BUAMES 3, BCEAVEN AT 0.

Key Default Type Description
table.exec.hive.lo | 3 Integer | BeEAYMERATFO,
ad-partition-

splits.thread-

num

SQL IR BTIBEENAT Hive &, MEAEFTENEAE Hive STEEPAIEN -
Hints | Apache Flink

Vectorized Optimization upon Read

HiHELATHRMAES, Flink Bz% Hive RFEITRELIELEL:

- $¥&=(: ORC g Parquet,

- IRBEFEUERENYY, MECEEITHEEY: List. Map. Struct. Union,
IANBRT, WINeetTFRERIRE. ALMERUTREZERAE.

table.exec.hive.fallback-mapred-reader=true

Reading Hive Views
Flink BEFZM Hive EMRIWIEFFIZEEE, (BFE—LEMRH!:

- WIRSER Hive BRIREANZRIER, AEAEGNE .. XoJLlUBidZ API
FIHY tableEnv.useCatalog (...) % USE CATALOG ..7E SQL EFigH,

- Hive #0 Flink SQL BEEREINEL, FIINFRRIREBXBEFINF . HBIED
BEiE5 Flink IB5FES,

{#FASpark SQLBIEEHiveiEiX0OBSE, FHEN10REUE. EIIBUREIE.
CREATE TABLE IF NOT EXISTS demo.student(
name STRING,
score DOUBLE)
PARTITIONED BY (classNo INT)
STORED AS PARQUET
LOCATION 'obs://demo/spark.db/student’;

INSERT INTO demo.student PARTITION (classNo=1) VALUES (‘Alice’, 90.0), (‘Bob’, 80.0), (‘Charlie’,
70.0), ('David', 60.0), (‘Eve', 50.0), (‘Frank', 40.0), (‘Grace', 30.0), ('Hank', 20.0), (‘lvy", 10.0), (Jack', 0.0);

{EAFlink SQLEREARLEIA, MHiveiEZOBSFEdemo.studentiEENEUE,
FHFTED . FEFHBcheckpoint,

CREATE CATALOG myhive WITH (
'type' = 'hive',
'default-database' = 'demo’,
'hive-conf-dir' = '/opt/flink/conf'
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USE CATALOG myhive;

create table if not exists print (
name STRING,
score DOUBLE,
classNo INT)

with (‘connector' = 'print');

insert into print
select * from student;

#5828 (taskmanagerfiJoutHE ) :
+I[Alice, 90.0, 1]
+I[Bob, 80.0, 1]
+I[Charlie, 70.0, 1]
+|[David, 60.0, 1]
+I[Eve, 50.0, 1]
+I[Frank, 40.0, 1]
+I[Grace, 30.0, 1]
+I[Hank, 20.0, 1]
+I[Ivy, 10.0, 1]
+1[Jack, 0.0, 1]

{EFFlink SQLERERZIIA, MHiveiE£Z0BSFEdemo.studentisEENEIE,
FHTED,

CREATE CATALOG myhive WITH (
'type' = 'hive',
'default-database' = 'demo’,
'hive-conf-dir' = '/opt/flink/conf'

);

USE CATALOG myhive;

create table if not exists print (
name STRING,
score DOUBLE,
classNo INT)

with (‘connector' = 'print');

insert into print
select * from student /*+ OPTIONS('streaming-source.enable' = 'true', 'streaming-source.monitor-
interval' ='3 m') */;

FiRERAT sql hintsIngg, SQL IBnARATBECENAT Hive X, MEAFTENEA
Hive JTFEFRIEN . FIEBS%E: SQL Hints

1.5.10.4 Hive &£83%

ThagsEA

ABNEFIAFlinkSHivelI%R . HiveZERFRIEN,, LANBIRERERINFERNSEI
REMCES . i¥15a15%: Apache Flink Hive Read & Write

Flink 37357 BATCH #1 STREAMING & FMHiveBENEIE

L{EFBATCHR FBIEFIZ{THT, Flinki8E HivezR, {YE/E AT EXEEFED]
W, BATCH EAIFENNMEEMERX.

STREAMING ABFEN, [HiveidlF#EdE, ISEHANIERICRFEET ., B
PSR /aTk s BEE S N EIERIRES . B AR IFHEANES. XA
B ERESE, BRI IEEKES . Streaming sink
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BIRSM
ZnsEEERE G eRERER, BREFPULIRBERrRREENZE AN
,
o WNfUEIIERBISIRER:, B5E ( BUEHIRTRRFIERE ) PiEREEREES
To

o IMTREREEMN, B2 (RUAE=AFER ) + ‘228 575,

EEEI

e  BlEFlink OpenSource SQLIEIVAT, FE(EIRIEBEFREM “1217880" &, “Flink
WA FBEEE “1.157 , Ak “REFEVEE” FREFRFEUHERIOBS
W, PEREEEFIEE.

o HUESREYER, B2FFormatET,

e Hive 5F532#50Y DDL 154, Flink 1.15 HEi{}ZHHFERHiveiE A2 OBSEN(FE
FBhiveiEi£8IDLI LakehouseZ,

- {EFHive1EiZ B2 O0BSE
" defaluthFS: with BEPEEZEhive.is-external Atrue,

=  (Ffhive 55: BRIEUTEFHEXTERNALXESR,
- {FERhiveiEiEAIDLI LakehouseZk

=  (#FRhive 55 XEMHPFERN's_lakehouse'="true’,
e  BlEFlink OpenSource SQLIEILAT, 7E(ELIRIEFREELEFEcheckpointIhge.

! ~,
IEEER
CREATE EXTERNAL TABLE [IF NOT EXISTS] table_name
[(col_name data_type [column_constraint] [COMMENT col_comment], ... [table_constraint])]
[COMMENT table_comment]
[PARTITIONED BY (col_name data_type [COMMENT col_comment], ...)]

[ROW FORMAT row_format]
[STORED AS file_format]

]
[LOCATION obs_path]
[TBLPROPERTIES (property_name=property_value, ...)]

row_format:
: DELIMITED [FIELDS TERMINATED BY char [ESCAPED BY char]] [COLLECTION ITEMS TERMINATED BY
char]
[MAP KEYS TERMINATED BY char] [LINES TERMINATED BY char]
[NULL DEFINED AS char]
| SERDE serde_name [WITH SERDEPROPERTIES (property_name=property_value, ...)]

file_format:
: SEQUENCEFILE
| TEXTFILE
| RCFILE
| ORC
| PARQUET
| AVRO
| INPUTFORMAT input_format_classname OUTPUTFORMAT output_format_classname

column_constraint:
: NOT NULL [[ENABLE|DISABLE] [VALIDATE|NOVALIDATE] [RELY|NORELY]]

table_constraint:
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ANl

: [CONSTRAINT constraint_name] PRIMARY KEY (col_name, ...) [[ENABLE|DISABLE] [VALIDATE|
NOVALIDATE] [RELY|NORELY]]

BE2Z(FAHiveigi A0 0BSE, FHive M TS 1"DDLIEGANEN .
BXoARENEESIER, BSRIRIUGCIEREIES . Streaming sink

LA RBIERIE{ER Datagen EABBS XIERINEERIHiveR
CREATE CATALOG myhive WITH (

'type' = 'hive',

'default-database' = 'demo,

'hive-conf-dir' = '/opt/flink/conf'
);

USE CATALOG myhive;
SET table.sqgl-dialect=hive;

-- drop table demo.student_hive_sink;

CREATE EXTERNAL TABLE IF NOT EXISTS demo.student_hive_sink(
name STRING,

score DOUBLE)

PARTITIONED BY (classNo INT)

STORED AS PARQUET

LOCATION 'obs://demo/spark.db/student_hive_sink'

TBLPROPERTIES (

'sink.partition-commit.policy.kind'="metastore,success-file'

);

SET table.sql-dialect=default;

create table if not exists student_datagen_source(
name STRING,
score DOUBLE,
classNo INT

) with (
'connector' = 'datagen’,
'rows-per-second' = '1', - E R —SERE
'fields.name.kind' = 'random’, -- A= E&user_id{gErandom4 5428
'fields.name.length' = '7', --fR#user_idi<ER7
'fields.classNo.kind' ='random’,
'fields.classNo.min' = '1",
'fields.classNo.max' = '10'

);
insert into student_hive_sink select * from student_datagen_source;
{FFspark sqU{TEIRERE:

select * from demo.student_hive_sink where classNo > 0 limit 10

1-2 EiRERE

olimit 10

Q|| L
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1.5.10.5 Hive #3€

ThREHEA
EEILMSHiveSRBIFRTSE, BERSBERABHives . BXIISBUEIEMS

2, {527 temporal join,

Flink3Z#&Fprocessing-time temporal join Hive Table, processing-time temporal join
IR MM ERFThRARIATSZER . Flinks23555 X R Hivedfn XERMIGAHER:, XF5H
X3, Flink 3Z#FEnNiRERHiveRIRFT DX . 1#I150]£%: Apache Flink Hive
Read & Write

FEEI
o FlinkBRIFZiFSHiveRiHtiTE TH AT Elevent-timeRYBTEIKEX
e Temporal Join The Latest Partition 4%, {X7E Flink STREAMING &z 3245,

e  BlEFlink OpenSource SQLIEILAT, FE(EUIRBREN “1Z178%" &, “Flink
WA BEEE “1.157 , @ik “REELEE” HRERFELBEOBS
W, FEREEEFIEZE.

o HIEZEMYER, BSEFormatETs,

e Hive 5532#F58Y DDL 154), Flink 1.15 Hal{X3ZiH#FERHiveim £6IZEOBSEM(FE
AhiveiEi£H9DLI LakehouseZ

- {FAHiveiB XL 0BSE
= defaluti55: with BEEEREhive.is-externalHtrue,

*  (Ffhive F5: BREDFEMFBEXTERNALKHEF,
- (EHEhiveiEixAIDLI LakehouseZk

= (Ffhive 55: XEMPFERN's_lakehouse'="true',
e  BlEFlink OpenSource SQLEMLRY, 7EIEVTwiERmAEF /S checkpointIhEe.

IBiAEI . SHHEA
BSEHive BRANE RIS EHORA.

1.5.10.6 {£/ Temporal join KEXERNRHHX

IhEetA
STFHERT AR D XE, FITTLUSEHIZEALRR, MREN D XEEENRA
ROSSEEHURE, MiZo XeT LA ARTERAI—MRA, BIEZRAMRAREE T o XA9%L
1&. FlinkSZIFTERMBRT B XA EIRERAT BRSPS X (BRA)
BHHPKX (BRA ) B 'streaming-source.partition-order' EIRE Y o
XE2EFlink RN AE IS Hive ZRIEHEERNRE LBA,

FEREIN

M Temporal joinXBAERAIRIMDX, {XFEFlink STREAMINGIER T35,
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TERRAIRR T — MR SSRkE, HERFKE Hive, SREI IR RKE
lﬁﬂ?gligk EWVEEHF—IR, kafkaitsRELRIEL W SHIBRHT, FESHERE
ZLAY FEi o

1. {EMspark sql BlIE2 hive obs JM&, FHEAZIE.

CREATE TABLE if not exists dimension_hive_table (

product_id STRING,

product_name STRING,

unit_price DECIMAL(10, 4),

pv_count BIGINT,

like_count BIGINT,

comment_count BIGINT,

update_time TIMESTAMP,

update_user STRING
)
STORED AS PARQUET
LOCATION 'obs://demo/spark.db/dimension_hive_table'
PARTITIONED BY (

create_time STRING

);
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_11', 'product_name_11', 1.2345, 100, 50, 20, '2023-11-25 02:10:58', 'update_user_1");
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_12', 'product_name_12', 2.3456, 200, 100, 40, '2023-11-25 02:10:58', 'update_user_2');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_13', 'product_name_13', 3.4567, 300, 150, 60, '2023-11-25 02:10:58', 'update_user_3');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_14', 'product_name_14', 4.5678, 400, 200, 80, '2023-11-25 02:10:58', 'update_user_4');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_15', 'product_name_15', 5.6789, 500, 250, 100, '2023-11-25 02:10:58', 'update_user_5');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_16', 'product_name_16', 6.7890, 600, 300, 120, '2023-11-25 02:10:58', 'update_user_6');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_17', 'product_name_17', 7.8901, 700, 350, 140, '2023-11-25 02:10:58', 'update_user_7');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_18', 'product_name_18', 8.9012, 800, 400, 160, '2023-11-25 02:10:58', 'update_user_8');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_19', 'product_name_19', 9.0123, 900, 450, 180, '2023-11-25 02:10:58', 'update_user_9');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_10', 'product_name_10', 10.1234, 1000, 500, 200, '2023-11-25 02:10:58', 'update_user_10');

2. 2%ZgGEEFlink OpenSourcefEll, BJiEflink opensource sqUENl, (NLATEL
Hiﬂzl-(##ﬁsﬁiéﬁo IZAEA S MkafkaistBREHRE, FREXhive BRI EIBIHITHT
%5 Eﬁﬂjﬁuprlnto

WA R INESHIBIRIESCRIMEIZ L
CREATE CATALOG myhive WITH (
'type' = 'hive',
'default-database' = 'demo’,
'hive-conf-dir' = '/opt/flink/conf'
);
USE CATALOG myhive;
CREATE TABLE if not exists ordersSource (
product_id STRING,

user_name string,
proctime as Proctime()

) WITH (
'connector' = 'kafka',
'topic' = 'TOPIC,

'properties.bootstrap.servers' = 'KafkalP:PROT ,KafkalP:PROT,KafkalP:PROT,
'properties.group.id' = 'Groupld,

'scan.startup.mode' = 'latest-offset,

'format' = 'json'
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create table if not exists print (
product_id STRING,
user_name string,
product_name STRING,
unit_price DECIMAL(10, 4),
pv_count BIGINT,
like_count BIGINT,
comment_count BIGINT,
update_time TIMESTAMP,
update_user STRING,
create_time STRING

) with (

‘connector' = 'print'

)3

insert into print
select
orders.product_id,
orders.user_name,
dim.product_name,
dim.unit_price,
dim.pv_count,
dim.like_count,
dim.comment_count,
dim.update_time,
dim.update_user,
dim.create_time
from ordersSource orders
left join dimension_hive_table /*+ OPTIONS('streaming-source.enable'="true’,
'streaming-source.partition.include' = 'latest’, 'streaming-source.monitor-interval' = '10 m') */
for system_time as of orders.proctime as dim on orders.product_id = dim.product_id;

3. &EkzKafkafEdf, MKafkafsource topicHEAIN TN EHE
{"product_id": "product_id_11", "user_name": "name11"}
{"product_id": "product_id_12", "user_name": "name12"}

4. BEprintEREHIE,
+I[product_id_11, name11, product_name_11, 1.2345, 100, 50, 20, 2023-11-24T18:10:58,
update_user_1, create_time_1]
+I[product_id_12, name12, product_name_12, 2.3456, 200, 100, 40, 2023-11-24T18:10:58,
update_user_2, create_time_1]

5. t&Efi@hive #F, HAFIID XEE
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_2') VALUES
(‘product_id_21', 'product_name_21', 1.2345, 100, 50, 20, '2023-11-25 02:10:58', 'update_user_1");
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_2') VALUES
(‘product_id_22', 'product_name_22', 2.3456, 200, 100, 40, '2023-11-25 02:10:58', 'update_user_2');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_2') VALUES
(‘product_id_23', 'product_name_23', 3.4567, 300, 150, 60, '2023-11-25 02:10:58', 'update_user_3');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_2') VALUES
(‘product_id_24', 'product_name_24', 4.5678, 400, 200, 80, '2023-11-25 02:10:58', 'update_user_4');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_2') VALUES
(‘product_id_25', 'product_name_25', 5.6789, 500, 250, 100, '2023-11-25 02:10:58', 'update_user_5');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_2') VALUES
(‘product_id_26', 'product_name_26', 6.7890, 600, 300, 120, '2023-11-25 02:10:58', 'update_user_6');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_2') VALUES
(‘product_id_27', 'product_name_27', 7.8901, 700, 350, 140, '2023-11-25 02:10:58', 'update_user_7');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_2') VALUES
(‘product_id_28', 'product_name_28', 8.9012, 800, 400, 160, '2023-11-25 02:10:58', 'update_user_8');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_2') VALUES
(‘product_id_29', 'product_name_29', 9.0123, 900, 450, 180, '2023-11-25 02:10:58', 'update_user_9');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_2') VALUES
(‘product_id_20', 'product_name_20', 10.1234, 1000, 500, 200, '2023-11-25 02:10:58', 'update_user_10');

6. &E¥EKafkatEE%, MKafkafdsource topicHBENIN TR EEE ., KB E— 1O X
create_time='create_time_1'3{iE:
{"product_id": "product_id_13", "user_name": "name13"}

7. BEprintiEREEHIE. TMEREhiveHEERFIEI— DX
create_time='create_time_1'HIES L1 5%
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+|[product_id_13, name13, null, null, null, null, null, null, null, null]

8. 1EiEKafkafERf, [@Kafkafysource topicARIBEANII FMXEIRE . KB EFDX
create_time='create_time_2'¥4&:

9. BEprintERFHIE. TMRE hiveERPREF TP X
create_time='create_time 2'H9ZUE
+I[product_id_21, name21, product_name_21, 1.2345, 100, 50, 20, 2023-11-24T18:10:58,
update_user_1, create_time_2]

1.5.10.7 {$5FH Temporal join XEX4ERNRATARA

ThagsEA

pEI=E AN

SEREE

Nl

T Hivesk, BATTLUGEFABRMIEL . EXMERT, HiveRRBEASIEATIR
EREERITRA . RFTIRAIRREE T HiveRAIPTEEUE

. ENERTISNEEREECNHVeEER. BIHEHVeETLATMISE
KRG,

e FiXJystreaming-source.monitor-interval ( REFTHD XIEAIGRTER ) 5%
lookup.join.cache.ttl ( FFBHD XIEAIGATER ) IRE—MEWNEKRIE. &N, /F
WA ZHIEREER, BRREFHINEMIIEL FINE,

o ZEFRIFREMBE N Hivek, TERXRDFEIEFIIREUE .

ERITEREFIIIHIveRAIRTEIXELRT, HiveRISHEFRSotRFES, ARE IS
MPHERICRESRHITRE, LIAERSHEIIEIN. BEHAIHIveRAIFIJER
FEE(HITFIMNIRE . FRUTEHEEHIVeREFNTTL, EEREFIHE, SEH
AfEHiveR LN EFHIEIE -

2 LV =i WiAH

=]
lookup.joi | 60 Durati | EEZEPIIERAVET TTL (FIE0 10 280 ) . E
n.cacheittl | min | on INERT, TTL 8 60 2%,

ZETRIEEHE R hive FFITERY, WNRE(E
FiR=L hive [R{E/9RIZESER, 1B(EA streaming-

source.monitor-interval EcBEHIEEHIEE

ZRIRR T — P EHENW SRR, HEFRRKEB Hive, BRIBIIHIAMIERIKEELL
?}Fﬁlgk Rl EFF—IR, kafkaitsRBELAIEL I SEHIESR AL, SESHERIKELL
b o

1. {EMspark sql B2 hive obs JM&, FHRANEIE.
CREATE TABLE if not exists dimension_hive_table (
product_id STRING,
product_name STRING,
unit_price DECIMAL(10, 4),
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pv_count BIGINT,

like_count BIGINT,

comment_count BIGINT,

update_time TIMESTAMP,

update_user STRING
)
STORED AS PARQUET
LOCATION 'obs://demo/spark.db/dimension_hive_table'
PARTITIONED BY (

create_time STRING

);
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_11', 'product_name_11', 1.2345, 100, 50, 20, '2023-11-25 02:10:58', 'update_user_1");
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_12', 'product_name_12', 2.3456, 200, 100, 40, '2023-11-25 02:10:58', 'update_user_2');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_13', 'product_name_13', 3.4567, 300, 150, 60, '2023-11-25 02:10:58', 'update_user_3');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_14', 'product_name_14', 45678, 400, 200, 80, '2023-11-25 02:10:58', 'update_user_4");
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_15', 'product_name_15', 5.6789, 500, 250, 100, '2023-11-25 02:10:58', 'update_user_5');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_16', 'product_name_16', 6.7890, 600, 300, 120, '2023-11-25 02:10:58', 'update_user_6');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_17', 'product_name_17', 7.8901, 700, 350, 140, '2023-11-25 02:10:58', 'update_user_7');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_18', 'product_name_18', 8.9012, 800, 400, 160, '2023-11-25 02:10:58', 'update_user_8');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_19', 'product_name_19', 9.0123, 900, 450, 180, '2023-11-25 02:10:58', 'update_user_9');
INSERT INTO dimension_hive_table PARTITION (create_time='create_time_1') VALUES
(‘product_id_10', 'product_name_10', 10.1234, 1000, 500, 200, '2023-11-25 02:10:58', 'update_user_10');

2#B6IZFlink OpenSourcefEll, BI#Eflink opensource sqUEdl, HNLATHEL
Hiﬂzl-(#??zae&iéﬁo IZAEA S MkafkaisZBREHRE, FREXhive R EIRIHITHT
% ) @H:Iléu prl nt.

WA B INE S HIBIRIESCFRIMEIZ L
CREATE CATALOG myhive WITH (
'type' = 'hive',
'default-database' = 'demo’,
'hive-conf-dir' = '/opt/flink/conf'
);
USE CATALOG myhive;
CREATE TABLE if not exists ordersSource (
product_id STRING,

user_name string,
proctime as Proctime()

) WITH (
'connector' = 'kafka',
'topic' = 'TOPIC,

'properties.bootstrap.servers' = 'KafkalP:PROT ,KafkalP:PROT,KafkalP:PROT,
'properties.group.id' = 'Groupld,

'scan.startup.mode' = 'latest-offset,

'format' = 'json'

)

create table if not exists print (
product_id STRING,
user_name string,
product_name STRING,
unit_price DECIMAL(10, 4),
pv_count BIGINT,
like_count BIGINT,
comment_count BIGINT,
update_time TIMESTAMP,
update_user STRING,
create_time STRING
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Thietik

) with (
‘connector' = 'print'

)3

insert into print
select
orders.product_id,
orders.user_name,
dim.product_name,
dim.unit_price,
dim.pv_count,
dim.like_count,
dim.comment_count,
dim.update_time,
dim.update_user,
dim.create_time
from ordersSource orders
left join dimension_hive_table /*+ OPTIONS('lookup.join.cache.ttl'='60 m') */
for system_time as of orders.proctime as dim on orders.product_id = dim.product_id;

ERzKafka&Rf, MmKafkafysource topicRilA AN TN EUE
{"product_id": "product_id_11", "user_name": "name11"}
{"product_id": "product_id_12", "user_name": "name12"}

BEprinttERFREIE .

+I[product_id_11, name11, product_name_11, 1.2345, 100, 50, 20, 2023-11-24T18:10:58,
update_user_1, create_time_1]

+I[product_id_12, name12, product_name_12, 2.3456, 200, 100, 40, 2023-11-24T18:10:58,
update_user_2, create_time_1]

JDBCE#EEEE EFlink I EHRYConnector, RMTITMYSQL. PostgreSQLEFE MEIREZERY
EEYIF, REBTIFRER. ERFNER.

HIRRSR

== AN

& 1-49 535

351

i#15

SRR

RER. #iR. BRE

o ESfEIRRRERER, BRFULURELIRIEREANZEEHRN
o WERMITERIEIRERE, 55T (SUEHRRAFIER ) PIRRRERERS

To

o WITREZEEMN, BN (BUMABEZAFER) F ‘2248 815,

o |DBCERRMBENTERE, BllupsertiE = 54MBRFTHEUPDATE/DELETEH
B; &N, B¥LlappendiZE N S59MEPRFAIIGHE , AZiFHZERUPDATE/

DELETE;BE

o BlEFlink OpenSource SQLIEVAT, FEEIRIERMEH “B=1728” &, “Flink
PRA” BEIERE “1.157 , @ik “FFEVAE” HEEFFEWHERIOBS
W, pEREEEELAE.
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e JAIEARYusernamefpassword FELRAIELIB P E BN FEEHERANZ LN
b, FINEFADEWEIREIE, RENHHENBETEFENFN, [FRNMES,
MiRZ =, Flink Opensource SQL{EFIDEWETIE 5ol Eiz

EEER
create table jbdcTable (

attr_name attr_type
(', attr_name attr_type)*

(''PRIMARY KEY (attr_name, ...) NOT ENFORCED)

(', watermark for rowtime_column_name as watermark-strategy_expression)

) with (
'connector' = 'jdbc’,
url' =",
'table-name' =",
'username’ =",
'password' ="

S5
7= 1-50 SRR
2% =h | M | KB | HE
W% | TA
=l
connector = | K& | Strin | IECEFRNERESE, SRiEEjdbc .
g
url = I | Strin | EUREEAIURL,
9 o JEEMySQLEUREERY, 1&0:
jdbc:mysql://
MySQLAddress:MySQLPort/
dbName ,
o EIEPostgreSQLEUREERT, L H:
jdbc:postgresql://
PostgreSQLAddress:PostgreSQLPort/
dbName,
table-name = % | Strin | SEENBUBEPRREIERENERS .
g
driver B x| Strin | EERHUEEFIRENIRE] . WNRKREE, N
g SBEHMEIURLEE,
o MySQUEREBAIRZNH
com.mysql.jdbc.Driver,
e PostgreSQLEUEZEZNIAIREN A
org.postgresql.Driver,
username & 7 | Strin | BUBREENERRPR, FEH'password'—itg
g [iT=¢8
password & 7 | Strin | EUREEIAIERRRS, FEF'username'—iteHe
g o
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2% 2 | B | KB | WA
Wik | IA
=1
connection.max | & 60s | Dura | EiXiEEHIEERS ERAE X ERATE,
-retry-timeout tion | AR/NF1s,
scan.partition.c | & x| Strin | BFXIWMAFTOXAGIE . PRIFES
olumn g #, BRESESXIEINEENE.
scan.partition.n |& | X |Inte | PRENE . PXIEFESH, BRESED
um ger | X{FEIHEENA.
scan.partitionlo | & | X |Inte | E—1MOXWEIME. DKIFESE, BiF
wer-bound ger |iBEE2ELXITMINEENSA.
scan.partitionu | & T | Inte | RE—THERIRAE. 7XEESH, 2
pper-bound ger | AiESESREAMWINENE.
scan.fetch-size |& |0 |Inte | BIRNEIREHIENEUERIITE . WNRIEEN
ger |0, N&RHEsql hint,
scan.auto- & tru | Bool | EBREBMER, URESESFHED
commit e ean | statementEEHEINHER
lookup.cachem | & 7 | Inte | lookup cachefYEzK173L, WNRBITZIH,
ax-rows ger | BEEFPREMINEZBEISHIMC I,
ENABSR T, lookup cache@RHERI, B
{KiES%E Lookup CacheIfgEN4A.
lookup.cache.ttl | & F% | Dura | lookup cachefhE—{TICRIIRAFERT
tion | (8, WNRBILIZATE, BEFPHRERNEISE
BiSEtRc R, EBOABERT, lookup
cache2FRHBEHY. BEiXiES&%Lookup
CacheIhBENA.
lookup.cache.ca | & tru | Bool | EREFTEIER, HilAtrue, BIKIS
ching-missing- e |ean | Z&#Lookup CachelBEf 4B,
key
lookup.max- A& |3 |Inte | EEIHIEELAMAIRAEILRE.
retries ger
sink.buffer- & 10 | Inte | flushBIEFICRIEXE, TLUIREN 0
flush.max-rows 0 ger |RZHE.
sink.buffer- & 1s | Dura | flushj@fgRta, BILZAIEEREEERS
flush.interval tion | flush#iE, ATLURER '0' RZHE. IR
BRI MAMBEFIflushSE4, BILL
1% 'sink.buffer-flush.max-rows' IR&H
'0", FECEIEHAYflushAdiElEkR .
sink.max-retries | & 3 | Inte | BEARIBURBEXMEGAEINAE .
ger
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2% 25 | B | KB | WA
Wik | IA
=1

Iy
oH

sink.parallelism Inte | FBFENIDBC sinkEFHIFITE . BIAB
ger |RT, HTERHEZRRE, 5 LEFHT
rg_ﬁo

3 XIETIREN 4R

737 DNiESourcefES5LBIPRIKHEIZE, Flink9)DBCERIRM T 5 XIIEINRE. LU TS
HEN T NS MESHTIZEET A RETOX .

e scan.partition.column: BFIFEMAFITOXAIFIE, ZIIRIEIRRELINLIES
¥, BHEBEkATEEL .
e scan.partition.num: X%,
e scan.partition.lower-bound: F£— N XEISR/IME,
e scan.partition.upper-bound: RE— 1P ERIRAE.
AR
o EFMLUEIPHSXSHHARRFERERRAFE.

e scan.partition.lower-bound&scan.partition.upper-boundS#XNBFREN XL, MFAE
FFigR+PaYT, RPRIFTBITEHSES XFHIRE,

Lookup Cache IH&E R

IDBCiE#Ez 2RI LARTERS SR KEXPIEI— 1 ol lookupfI#EsR, SRIRHELEHIERK
&=L,

BIANBIRT, Lookup cache@ARERAH, PIBEIBREPSRIXEIINDEUERE . BAILUIR
B Lookup.cache.max-rows#[ILookup.cache. ttlZ2#3KE ., Lookup cacheBIFEZERHRY
=TI AFRXEDBCERZESAY RS .

HLookup cache# /AR, B MN#HTE ( BlTaskManager ) $§4P—MEF . Flinkigit
KERET, RESETRERINA @IMPEIBEERIXEKR, FERREINEIRES
BT . SEGFMPRAEFTLookup.cache.max-rowsdl T8I B A fFEATE]
Lookup.cache.ttlfY, FFHREFINFZEBEIZCATH. EFPRIICRARERAE
=AY, BPA LS Lookup.cache ttig B A— 1 E/NRYELUEX SR FIRIFENE, B
XS IEBINAIX R IR RS RE . FRAEMIFEI SFIERIEZ BT E

ZIABRT, Flink&EEFFENTETAER, BaLUE TS Lookup.cache.caching-
missing-keyiR & AfalseSRIJIR1T /0.

HmSS R gt
* 1-51 HUEEBINR ST
MySQLERY PostgreSQLEH! Flink SQLZ5EY
TINYINT - TINYINT
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MySQLEHS PostgreSQLEE! Flink SQLEE!Y
SMALLINT SMALLINT SMALLINT
TINYINT UNSIGNED INT2
SMALLSERIAL
SERIAL2
INT INTEGER INT
MEDIUMINT SERIAL
SMALLINT UNSIGNED
BIGINT BIGINT BIGINT
INT UNSIGNED BIGSERIAL
BIGINT UNSIGNED - DECIMAL(20, 0)
BIGINT BIGINT BIGINT
FLOAT REAL FLOAT
FLOAT4
DOUBLE FLOAT8 DOUBLE

DOUBLE PRECISION

DOUBLE PRECISION

NUMERIC(p, s)
DECIMAL(p, s)

NUMERIC(p, s)
DECIMAL(p, s)

DECIMAL(p, s)

BOOLEAN BOOLEAN BOOLEAN

TINYINT(1)

DATE DATE DATE

TIME [(p)] TIME [(p)] TIME [(p)] [WITHOUT
[WITHOUT TIMEZONE]
TIMEZONE]

DATETIME [(p)]

TIMESTAMP [(p)]

TIMESTAMP [(p)]

[WITHOUT [WITHOUT TIMEZONE]
TIMEZONE]
CHAR(n) CHAR(n) STRING
VARCHAR(n) CHARACTER(n)
TEXT VARCHAR(n)
CHARACTER
VARYING(n)
TEXT
BINARY BYTEA BYTES
VARBINARY
BLOB
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MySQLEHS PostgreSQLEE! Flink SQLEE!Y

ARRAY ARRAY

ANl

o TfBl1: ERIDBCIEAEUREIR, PrintfEJZ5RaR, MRDS MySQLEEREHiEEN
g, HEAFPrintEREzH,

a.

b.

SERRRSIRERE, RIERDS MySQLITTERYEIIFAE =F0F M B2 HHRAY
IEREUER, FYREPTE(ERRIFlnks B R IRit o

IRERDS MySQLIYZ 2, iFIMABFNEEIIFlinkAIPATIMERE . &
Mz iz HARRDSAIIENHN T & @S . SNREEER, NWFRTERS
ZG8EMI, BNFRTARRIT.

ERRDS MySQL, FHERTIRGBSIE linkE T elZEordersz®, FHIBEASIE.
B HURREAVRIEO LAS E B2 RDSEUREE .

TEflink&ERZEE T 8 orders¥:

CREATE TABLE “flink™."orders" (
“order_id" VARCHAR(32) NOT NULL,
‘order_channel” VARCHAR(32) NULL,
PRIMARY KEY (order_id")

) ENGINE = InnoDB
DEFAULT CHARACTER SET = utf8mb4
COLLATE = utf8mb4_general_ci;

RAREE:

insert into orders(
order_id,
order_channel

) values
("1, 'webShop'),

2#E6J#Flink OpenSourcefEll, BliEflink opensource sqENl, AL
BB THIA, 1RRIE1TIEL .

R BIEEEY, FEEUREREN “Z1T88° &, “FlinkhRA" 1%&#ZF
“1157 , A “REAFUHBEE” HREREF(EWVHERIOBSHE, HEEL

BEFUVHT . MTFHEAERRIINESHSIRIESCARIMEEN .

INIERBAYusernamefipasswordi@ w3 ZI IS ek E X FEEEREXIZE
XU, EINERDEWEREIE, RENHRENETEPRENFN, HREY
fR7Z | Hfa{R% 2., Flink Opensource SQL{EFDEWEIE 5 EEE

CREATE TABLE jdbcSource (
order_id string,
order_channel string

) WITH (
'connector' = 'jdbc,
'url' = 'jdbc:mysql:// MySQLAddress. MySQLPort/ flink --flinkIRDS MySQLBIGERIEIRES
'table-name' = 'orders',
'username' = 'MySQLUsername',
'password' = 'MySQLPassword,
'scan.fetch-size' = '10',
'scan.auto-commit' = 'true'

)

CREATE TABLE printSink (
order_id string,
order_channel string

) WITH (
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‘connector' = 'print’

)i

insert into printSink select * from jdbcSource;

E&taskmanagerout X FHRIBUBER, FIEERSEWNT:
+I(1,webShop)
+1(2,miniAppShop)

EQZ: {EMDataGenRFRAIXHIE, EBTIDBCERFREERLZIMySQLEE

a.

e.

SEERRIEEEERE, RIERDS MySQLERERIEEINFAE =1 FM IR AY
IZRBIEIR, HYPEFZE(FERRIFlnksR IR

IRERDS MySQLRYZ £, i DFINMEERIFlinkBIPATIMEL IS . &%
Mzt ihbZEE R RDSHIMELETNA G E B . ANEREEERE, WERRBRS
Z4BERIN, BNERRKRKEI

ERRDS MySQL, FERTRaSElinkZETEIZEorders®, FHEARIE.
SUEBHUREANRIET LASE BIERDSEIERE .

Eflink&UEZEZE T ElliEordersZ:

CREATE TABLE “flink"."orders" (
‘order_id® VARCHAR(32) NOT NULL,
‘order_channel” VARCHAR(32) NULL,
PRIMARY KEY (order_id")

) ENGINE = InnoDB
DEFAULT CHARACTER SET = utf8mb4
COLLATE = utf8mb4_general_ci;

2#pl#Flink OpenSourcefEll, BlIEflink opensource sqUENl, AT

BB THIA, 1RIEITIEL .

R BIEMEAEY, FEEURERIN “Z17857 &, “FlinkhRA" 152
“1157 , @i “REELEE HREFRFFEIWHEHIOBSH, HERLEL

BEFUHET . TFHEARRRIINESHSIRESIRIMEEN .

CREATE TABLE dataGenSource (
order_id string,
order_channel string

) WITH (
'connector' = 'datagen’,
'fields.order_id.kind' = 'sequence’,
'fields.order_id.start' = '1',
'fields.order_id.end' = '1000',
'fields.order_channel.kind' = 'random’,
'fields.order_channel.length' = '5'

)

CREATE TABLE jdbcSink (

order_id string,

order_channel string,

PRIMARY KEY (order_id) NOT ENFORCED
) WITH (

'connector' = 'jdbc',

'url' = 'Jdbc:mysql:// MySQLAddress:MySQLPort/flink',--ErhurlshadflinkzR-xMySQLFordersz=Ff
EREIREES
'table-name' = 'orders',
'username' = 'MySQLUsername,
'password' = 'MySQLPassword,
'sink.buffer-flush.max-rows' = '1'

)i

insert into jdbcSink select * from dataGenSource;

BEERPHIE, EMySQLFHITsqEIfES

select * from orders;

7f13: MDataGen[RERPIZEEIE, BIDBCERIENHER, HE-ELERNERE
BB APrintgER%EH,

NSk 01 (2024-11-14)

IRIERE © LA/ ARBIRAE 139


https://support.huaweicloud.com/usermanual-dli/dli_01_0426.html
https://support.huaweicloud.com/usermanual-dli/dli_01_0489.html
https://support.huaweicloud.com/usermanual-rds/rds_05_0019.html
https://support.huaweicloud.com/usermanual-dli/dli_01_0498.html

HUEMIRER
Flink SQL iE£&#&

1 Flink Opensource SQL1.15 i&%x&#

SEERRIETEERE, RIERDS MySQLERTERIEIFAE = FM eIZ=E A9
IR RIEIR, HY e EFERRIFlink &Rt

IRERDS MySQLIYZ2H, FIIABMRUEEIIFnkBIATIMERRIE . &%
b bZEE AR RDSAYMBHENIX AT i@ . AIREEEE, MR REBIRS
ZUPERTN, BUFRZAREI -

EHRRDS MySQL, HERATRGGSEinkE T8l orders®, FHEAEUIE.
IR HURERNRIERT LAS Z BIZRDSEURRE -

EflinkEBZEZE T EliEordersk:

CREATE TABLE “flink™."orders™ (
“order_id" VARCHAR(32) NOT NULL,
“order_channel VARCHAR(32) NULL,
PRIMARY KEY (‘order_id")

)  ENGINE = InnoDB
DEFAULT CHARACTER SET = utf8mb4
COLLATE = utf8mb4_general_ci;

RAREE:

insert into orders(

order_id,

order_channel
) values

('1', 'webShop'),

("2, 'miniAppShop');
2Zg|#Flink OpenSourcefEll, BlI#Eflink opensource sqUElL, BIANLAT
EANZEFTRIA, fRIBITEL . ZAEI ARG DataGen 9 EHEIR, JDBCIES
#ixR, FIESAFIPrintERE,
R CUEEAEY, EEWREBRER “S17887 &, “FlinkirAR” #&Z
“1157 , @i “REELEE HREFRFFEIWHEHIOBSH, HERLEL
EEFWVEE . MTHAGRIINESEBEIRIESCIRIAMSER

CREATE TABLE dataGenSource (
order_id string,
order_time timestamp,
proctime as Proctime()
) WITH (
'connector' = 'datagen’,
'fields.order_id.kind' = 'sequence’,
'fields.order_id.start' = '1',
'fields.order_id.end' = '2'

)i

- Bl

CREATE TABLE jdbcTable (
order_id string,
order_channel string

) WITH (
'connector' = 'jdbc,
'url' = 'jdbc:mysql://JDBCAddress:/DBCPort/flink',--flink ARDS MySQLAordersZRFRTERIEIRZES
'table-name' = 'orders',
'username' = 'JDBCUserName',
'password' = 'JDBCPassWord',
'lookup.cache.max-rows' = '100',
'lookup.cache.ttl' = '1000',
'lookup.cache.caching-missing-key' = 'false’,
'lookup.max-retries' = '5'

)

CREATE TABLE printSink (
order_id string,
order_time timestamp,
order_channel string

) WITH (

‘connector' = 'print'

)i
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insert into
printSink
SELECT
dataGenSource.order_id, dataGenSource.order_time, jdbcTable.order_channel
from
dataGenSource
left join jdbcTable for system_time as of dataGenSource.proctime on dataGenSource.order_id =
jdbcTable.order_id;

e. BEZAtaskmanagerout3XHRRIEIRER, HIBEERSEWT:

+1(1, xxx, webShop)
+1(2, xxx, miniAppShop)

KN

=T
%

1.5.12 Kafka

IHREHmA
Kafka iZEiZs2H M Kafka topic EZRFIB AEGERIEES .
Apache Kafka@—MRIE. AT B, &5, SN HhRAEHITRERERS,
BESEME. AESK. IFHIERI RIS, ES5EAMEBERIERS
F{EMA,
+ 1-52 1535
251 15
poE e it RER. &ERE
TIFEIEET csv
JSON
Apache Avro
Confluent Avro
Debezium CDC
Canal CDC
Maxwell CDC
OGG CDC
Raw
BUIRSRY

o TRIREBIiEKafkatERE,

o ZIHR(FWFEEEITEDLIRIRZIII L, EItESkafkafeRHE I8 REIETRE
%, BRFALURIESCARATRIRERNZ2EMN .
- WMEEIEREREIRERE, 155% (MIEBREAFER ) PISeEIERE

ST,
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- WMEREREAEHN, B2 (EUAE=AFER) F ‘2R &5,

EEER
o ESERNEMASEFIRILKXIR: Apache Kafka SQL .

e GUfZFlink OpenSource SQLIFILRY, TE(FIRIERERY “iZ1TSE” &, “Flink
WRA” FBEEE 1157 , Ak “REELAE” FHRERFREFFLBTAIOBS
¥, TEEEEEFLRE.

o IAIEABJusernamefllpassword ERLRIDEIIE P E A FEEERANZEN
b, FBIFFDEWEIREIE, REEXNHHENETEPENEFN, FRAHES,
#f8iR% 2 . Flink Opensource SQLEEFIDEWEIESaENR

o With2¥HFREBEFERES|S, FeeFERNEIS,
o ERIIHUIERENFERBESEFormatET,

e AIEARusernameflipasswordE @RS EIIB P E AN FEEBEREANZEN
Be, FINEFADEWEIREIE, RRENHHENETEPENFN, FRNHEE,
Ha{RZ %, Flink Opensource SQLEEFADEWEIE Sa)(EiE

N ~,
IBEED
create table kafkaSource(
attr_name attr_type
(', attr_name attr_type)*
(",'PRIMARY KEY (attr_name, ...) NOT ENFORCED)
(', WATERMARK FOR rowtime_column_name AS watermark-strategy_expression)
)
with (
'connector' = 'kafka',
'topic' =",
'properties.bootstrap.servers' =",
'properties.group.id' =",
'scan.startup.mode' =",
'format' ="

IRRS AR

% 1-53 [RERSHURA

2% = | A | $iEE | SEuHEE
Wik | & i)
connector = % String | IEE(FFIRVEREEE, Kafka EEZESFERA
'kafka's
topic & v String | ZFAE source FHEZENEIERI topic &,

T2 SafRAY topic 5UZ, 0
'topic-1;topic-2',

Xt source &M, 'topic' 1 'topic-
pattern' B MEIRBEFEREAH—
HFRBAIE sink BY, ZBECERTS AR
topic B, ;FE sink ¥ARZIF topic 7l
e
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HIEBIRR

Flink SQL iEiZ&% 1 Flink Opensource SQL1.15 iE£ &%
2% 25 | A | #iEER | SEuNEE
Wik | (B i)
topic- & ¥ String | PCEZIEEY topic ZIRHIENIRIA .
pattern EVEWTFIEITAT, PREICEIZIENIRIA
LAY topic #BIS#X Kafka consumer 1T
5
iR, X source M=, 'topic'
'topic-pattern' FIMNMEIR R AEFEREF—
PAS
™o
THREZIESE TopiciPartitionfl9iF
S
propertiesb | . String | IS 9F8AY Kafka broker 313,
ootstrap.ser
vers
properties.gr | Xt % String | Kafka source BUiHZE4H id . WIRFKISEH
oup.id sourc 2520 ID, WEFERABmEMM
ed] "KafkaSource-{tableldentifier}" {EJ9iEZE
1k, ¢ ID,
&
AT
sink
properties* | & v String | IREMIEBREE Kafka RIBCEIR.
e “properties.” FHIEERZ W IRICEE
Apache KafkadE X RIECEHE
Flink Y5%884& "properties." BLE#E14
FETRENEERIIBEENEERN
Kafka ZPim. HIa0, SaJLUEd
'properties.allow.auto.create.topics' =
'false' 5REEFT topic FIBRIBIEE .
o RUFBEMAIFHTRE, BEXN
Flink S S=XLEECEN
'key.deserializer'#[]
'value.deserializer',
format b~ y. String | FIKAIR FFI{EKafkaiB B IvalueRts
o
ZFECEIRFN 'value.format' —EWMEH
o XTKafkaiBRRIEERINBEEMES
EHEE (Key ) SiHEM (Value)
HIRE= .
o EE&EFormatNA LRI EZFHMES
BRELSE.
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SH

A | ’A

Rk
g!

SR

key.format

String

PR IR FFU Kafka iBE%

(Key) B9#&=0,

o WMEBRENTHERN, NEEIRN
'key.fields' B2 FEAI, BN Kafka
ICREBERTEENE,

o BEZ&EFormatlUHELIRENE Z1FH(F
BB SH,

key.fields

N

(1

List<St
ring>

FEPAREEHDR (Key ) BN
REERIFRIIE

RABER TZIIFRAT, BILERERE
EX . FIRMEIA field1;field2',

key.fields-
prefix

iy
cH

String

HEREEHER (Key ) BRXFERISEBE
NEi%g, L SEEIR (Value ) 18z
FREZ, WABRTRISAT,
WMREN TEIE, FREWHECEIN
'key.fields' EFEE(FHTRISKAIZTR.
LEEEREAFERT, BIRSWE
I, IBEEEUBSERLRIRIETR,
ZEBEINE RN 'value. fields-include'
EZE 9 'EXCEPT_KEY',

value.format

N
cH

String

FHHIIRESI Kafka SEERRTERRY

B,

o value.formatflformatE2H RacEEH
EF'_/|\5 yu%lﬁ]ﬁjﬁﬂ%ﬁﬁ\; mu%ﬁ;q:l
=,

o 5&EFormatlHELIRENE Z1FH(F
IS

value.fields-
include

N

ALL

eSS
7l

BJifk
B:
[ALL,
EXCEP
T_KEY]

EXGHEE (Value ) SR AMILIEES
#2 (Key ) FERAIZRHES

BIABRT, REHT ALL' BIFFBRIF
B8 THERETR, ENERET
ERAEIH BRAE BB E = B,

NSk 01 (2024-11-14)
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ERFSHIRA

2% =8 | &N | BuEX | SHRA
Wik | (B i)
scan.startup. | & grou | String | Kafka consumer BIFah&E .
mode g;fse BB :
s e carliest-offset: MNAJREHIGRERIEE
Fig o
o latest-offset: MERERBEA.
e group-offsets (BKIAME) : A
Zookeeper/Kafka REMEERIEZEAE
ERRAIREEFE
o timestamp: MAFREA partition
IEERYATEELFTIS, ATEEGEE
scan.startup.timestamp-millistg§x o
e specific-offsets: MAFPAEN
partition ISERIREEF IR, M SE
1dscan.startup.specific-offsetstgxe o
scan.startup. | & ¥ String | ¥ 'specific-offsets' BEMEIAT HE
specific- A partition 185 offset, N
offsets 'partition:0,offset:42;partition:1,offset:30
0'
scan.startup. | & ¥ Long £{EH 'timestamp' BIER SIS ERN
timestamp- IR EE ( B=ER) .
millis
scan.topic- | & 7o Durati | Consumer TEEBIRNZNZECIZERY Kafka
partition- on topic [ partition BYATE)EIFR
discovery.int
erval
7+ 1-54 BREXSHRA
2% = | ®A | BUEX | SRR
Wik | {E e
connector 2 ¥ String | I8 EERBIVIEESS, Kafka iEZE(FH
'kafka's
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W
U3
2l

A

RUA | BUEEK | SHORE
g!

topic ES ¥ String | 24ZRAYE source RFEEVEIERY topic B,
IR SIaIFRAY topic U, 0
'topic-1;topic-2',

EE, X source FM5, 'topic'
'topic-pattern' T MER BEEREH—
PAS

™o

LRWFBIE sink B, ZBECERREAR
topic B, ;FE sink ¥ARSZIF topic 7l
e

String | IES% @AY Kafka broker 5%,

]
ot

properties.b
ootstrap.ser
vers

N
cH

String | REFMEE(EE Kafka BIBCEIR.

e “properties.” HRRYEEEZ W IRILECTE
Apache KafkadhE M HIECEHE
Flink $5%8[4& "properties." BLE 2RISR
FETEENEERIEENEER
Kafka ZFim. a0, ERILAEE
'properties.allow.auto.create.topics' =
'false' kZEH topic FIBZNEIE .

o RUREMATFHITAE, EN
Flink B S=XWEE
'key.deserializer'#[]
'value.deserializer',

String | AR ESI{EKafkaiE B AIvaluefItE
=, FE: ZEEINF 'value.format' —
HYVEH—,

o XTFKafkalHEREB#EITHEMAES
ZHER (Key) 5iEEK (Value)
IR .

o EE&EFormatlWEILRENEZFH(E
ISEill =R

String | ARFIIHIIRFIE Kafka iBEHE
(Key ) R9t&ZC,

o WIRENTHAEIL, MEEIN
'key.fields' BT, FBN Kafka
ICRBERTEEIR.

o BESEFormatlWELGRINEZFHIS
BRESH,

1 List<St | REMFAREEHERE (Key ) H8E
ring> | IBEEFERFIER .,
HANBRZIFAT, BIEEHRERE
ENX ., FIFREH R field1;field2',

properties.*

]
ot

format

oy
cH

key.format

iy

key.fields
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I
A

SH = BAIA %ﬁ% SERER

key.fields- & % String | AFMEEERE (Key ) BXFERIEEEE
prefix Xaigk, DB S5EEA (Value ) 18K
FREZ, WABRTEIEAT,
WMREN THIS, REDFNECEIR
'key.fields' &P A E(FFTRISRAIEFR
LI EHEREAZEN, BIRSFE
iR, HERERIESERTISINER.
R ZBECETRERYE 'value. fields-
include' Bc& 79 'EXCEPT_KEY',

String gf@ﬂjﬂ]}if?ﬂ% Kafka jHEARI{ERRY

e value.formatflformate2# RecicBEH
F—, IMNREREERD, WsET

o

o EE&EFormatlmELUKENESIFM(S
BiE2#.

value.fields- ALL | M35 | EXGEEE (Value ) 1EUaIAMIEE R
include 7Y #2 (Key ) FERAVREE,

E1pvis ZOANBRT, FELEF ALL BIFFERI=E
&: B#H<8STHEME S, ANEEREE
[ALL, | RIEEBBEIERAEAPESLE,
EXCEP
T_KEY]

iy
cH

value.format

iy

N

sink.partitio 'defa | String | Flink partition Z| Kafka partition 973X

ner ult' BETRE, OlEER:

e default: {#F Kafka EAIARID X 287
HEHITHX,

e fixed: & Flink partition F£R%Jhz
EZ— Kafka partition,

e round-robin: Flink partition Z%S1&
( round-robin ) RYEILXTNZE] Kafka
partition, RBEHFKRIEEHEHEERE
A4

o HTEM FlinkKafkaPartitioner B9+
2 fIgn
'org.mycompany.MyPartitioner',

sink.semanti at- String | X Kafka sink B1IEX . BYESN 'at-
C least least-once', 'exactly-once' #1 'none',

iy

once

sink.paralleli Integer | X Kafka sink EFHIFTE. BHAE
sm T, HTEREREN 5 LFERERNE
FHEE .

N
cH
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TCEIE

BRILAERRPEM TTEIE, LAIRERKafkaid BRITTEIE .

fFlan, BWITHSEHEN T Z 1 topicht, IR EKafkalBRFEN T TR, A
FlinkiEEXERIEURFI SRR MM topicHrisEEX ISR -

F 1-55 JTEIE
Key Hmssny =A0NE | %88
(R)E(W)
topic STRING NOT NULL R Kafka ic23RAY Topic &,
partition INT NOT NULL R Kafka ig3%HAY partition ID,
headers MAP<STRING, BYTES> | R/W Z3H Map B9 Kafka
NOT NULL i85k (Header) ,
leader- INT NULL R Kafka i23AY Leader epoch
epoch (aNRaTA) »
offset BIGINT NOT NULL R Kafka iCR7E partition HfY
offset,
timestamp | TIMESTAMP(3) WITH | R/W Kafka icRAIAYEEL
LOCAL TIME ZONE
NOT NULL
timestamp- | STRING NOT NULL R Kafka iCRAIATEJERSEE :
type e NoTimestampType: &
B EE XAt EE .
e CreateTime: JHEF4RY
A1) .
e LogAppendTime: HE#
R INEIKafka BrokerfIRT
=18

HER (Key ) S5iERM& (Value ) BRI

;(afkaiﬁ,%'\E’\Jiiﬁ%ﬁ@*ﬂiiﬁ%ﬁiﬁﬁﬁj\%ﬂﬁlL‘M@fﬁEﬁlﬁiﬁ%ﬁﬁu{%ﬁmﬁﬁﬁﬂ{%ﬁ‘z:ﬂ%ﬂﬁi
o

o HEMHER
T Kafka HEFEEERNEN, UTNEBERBEMMERIERIIENE
B, BEXNEREERER ., 'format IS 'value.format' EXHEE. FrERIE
NECEFRRINRBIFHENBIS
CREATE TABLE KafkaTable (
‘ts' TIMESTAMP(3) METADATA FROM 'timestamp’,

“user_id” BIGINT,
‘item_id” BIGINT,
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“behavior® STRING
) WITH (
'connector' = 'kafka',

‘format' = 'json’,
'json.ignore-parse-errors' = 'true'

)

BRARUEERCE ALATAEESEE:

ROW<'user_id" BIGINT, ‘item_id" BIGINT, ‘behavior STRING>

HERMEEEER

U RBIRR T IEEMEREERIEEMME . ENECEER key' 5%
'value' i EAEIRBIFHERBIER o

CREATE TABLE KafkaTable (
‘ts” TIMESTAMP(3) METADATA FROM 'timestamp!',
“user_id" BIGINT,

‘item_id” BIGINT,
“behavior® STRING
) WITH (

'‘connector' = 'kafka’,

'key.format' = 'json’,
'key.json.ignore-parse-errors' = 'true’,
'key.fields' = 'user_id;item_id',

‘value.format' = 'json’,
'value.json.fail-on-missing-field' = 'false’,
‘value.fields-include' = 'ALL'

)

HERERE A TE keyfields' PFILIFEE (#ER ) 918 ) MFERIFE.
IS FeEALATRISUESEE:

ROWK< user_id" BIGINT, ‘item_id" BIGINT>

BT HEEAMEIIECE /Y 'value fields-include' = 'ALL', FRLABERFRIESHI
EEEAEEUESEE

ROWK< user_id" BIGINT, ‘item_id" BIGINT, “behavior® STRING>

BT

MR EERFRINEEAFERES, EESELEBERENERIGXLEIIX S
FFo ‘'keyfields-prefix' EeEINAI ARG NBERFRIEE— 1 HE—BR,
FHHERE RS ESIIHRREIRS
UTFREIER T EEERIBE ST REINEE version FERIER:

CREATE TABLE KafkaTable (
“k_version™ INT,
“k_user_id" BIGINT,
“k_item_id" BIGINT,

‘version™ INT,
“behavior® STRING
) WITH (

'‘connector' = 'kafka’,

'key.format' = 'json’,
'key.fields-prefix' = 'k_',
'key.fields' = 'k_version;k_user_id;k_item_id',

‘value.format' = 'json’,
‘value.fields-include' = 'EXCEPT_KEY'
)

HRAMENNECE /9 'EXCEPT_KEY' 18R, FBTUISHRECE LA TFRIEHEREY:
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HEEE:
ROWK<version™ INT, “user_id" BIGINT, “item_id" BIGINT>
HEME:

ROW<'version™ INT, "behavior® STRING>

Topic # Partition AR

topic #[ topic-pattern BCEIURTE T source ;EZ&RY topic 5% topic RYITECHIN . topic
BeEINniEZ RS SEMRAY topic FIZ, FI40 topic-1;topic-2, topic-pattern BtE
IRfERIENZRIATURIFM PTECAY topic, 530 topic-pattern IZ& /I test-topic-[0-9],
WEEN EEAT, FrECEIZIENZRIATURY topic (LA test-topic- FFsk, LA—{U#=4E
E ) #¥5# consumer 105

A5HF consumer FE(EW SR Z FEERINZIEHZEIEERY topic, 14§ scan.topic-
partition-discovery.interval BEeEA— P IERE, XREE consumer BEISIRINILECZFR
FNAY topic HFTAY partition,

AR

topicFlZFF0topicILECHINI RIERTF source, XdFsinkim, FlinkBEIRZiFE—topic,

B 1: B CSV &= DMS Kafka BY7c&UE, HiEE Kafka sink b ((ERTF
Kafka SE8$KFF/3 SASL_SSL 7% )

1. SEERMEREE, RiEKafkaPiERNEIUFAB =AM AIZERNAVEREEE
R, FYBERTEERAIFlinks BRI

2. gEKaftkalZ£H, HINAN@MRUEEISFlInkBIATIMEEHIE . SEMiitbibE
EHIRIEKafkagIHELEMEXBAS IR . WIREEEE, R RERCEHEMRIN,
BUFRTAI

3. 2EglI#Flink OpenSourcefEll, BliEflink opensource sqUENL, HBIANLAT/ELL
AR, 2Rz iT1E,

TR SRR, EEIRERER “BITEH” &, “FlinkiRAK” &%
“1157 , A “REEIEE" FHREFFELVHERIOBSHE, HEGEEE
BB, I TFEIAPEIINES HIERIBLIRFREN

CREATE TABLE kafkaSource(
“topic” String metadata virtual,
“partition” int metadata virtual,
“headers” MAP<STRING, BYTES> metadata virtual,
‘leader-epoch™ INT metadata virtual,
“offset” bigint metadata virtual,
“timestamp-type" string metadata virtual,
“event_time” TIMESTAMP(3) metadata FROM 'timestamp’,
‘message’ string
) WITH (
'connector' = 'kafka',
'topic' = 'SourceKafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort, KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'csv',
'csv.field-delimiter' = '\u0001',
'csv.quote-character' =""

)

CREATE TABLE kafkaSink (
“topic” String,
“partition” int,
“headers” MAP<STRING, BYTES>,
“leader-epoch”™ INT,
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“offset’” bigint,
“timestampType® string,
“event_time” TIMESTAMP(3),
‘message’ string --messageZ& B kafka P IFERIF RSN EIE
) WITH (
‘connector' = 'kafka’,
'topic' = 'SinkKafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'format' = 'json’
).

insert into kafkaSink select * from kafkaSource;

[KafkalYiEZRAItopich&IXUN T EIE, Kafka topic/gkafkaSource,
BRI S%E: KafkaZFIRIENTH,

{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",
"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103251202020001", "order_channel":"miniAppShop", "order_time":"2021-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2021-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

1EBYKafkafy2ER % AItopic, Kafka topickafkaSink,
BiXMREAT2%E: KafkaZPimEANTRH.

{"topic":"kafkaSource","partition":1,"headers":{},"leader-
epoch™:0,"offset":4,"timestampType":"LogAppendTime","event_time":"2023-11-16
11:16:30.369","message":"{\"order_id\":\"202103251202020001\", \"order_channel\":\"miniAppShop\",
\"order_time\":\"2021-03-25 12:02:02\", \"pay_amount\":\"60.00\", \"real_pay\":\"60.00\", \"pay_time
\":\"2021-03-25 12:03:00\", \"user_id\":\"0002\", \"user_name\":\"Bob\", \"area_id\":\"330110\"}"}

{"topic":"kafkaSource","partition":0,"headers":{},"leader-
epoch™:0,"offset":6,"timestampType":"LogAppendTime","event_time":"2023-11-16
11:16:30.367","message":"{\"order_id\":\"202103241000000001\",\"order_channel\":\"webShop
\"\"order_time\":\"2021-03-24 10:00:00\",\"pay_amount\":100.0,\"real_pay\":100.0,\"pay_time

{"topic":"kafkaSource","partition":2,"headers":{},"leader-
epoch™:0,"offset":5,"timestampType":"LogAppendTime","event_time":"2023-11-16
11:16:30.368","message":"{\"order_id\":\"202103241606060001\",\"order_channel\":\"appShop

Al 2: 1% json 183 DMS Kafka {FJuiFsR, #itiEl Kafka sink 2 (&FATF Kafka
ERIRFS SASL_SSL 75 )

¥KafkalEmiRaR, KafkafFRLERR, MKafkadhiZENREBtETI0jsonBiRSSBIRIEL
7, BHRIEEEH.

1.

SEERTEIRER, RIEKafkaffERNEIFAB =17 M SIEIERAE R TS

TR, HEBEmEFERAIFlnkE M EIRE,

REKafkalIRLHE, FIMAEMNEEIIFlinkAIATIMERRGE . S&MidibhtE

B IRIEKafkafI BN AT EE M . ANREEEE, NFRRIEREE4PERD,

BNRRAKRLI

2 B|EZFlink OpenSourcefEll, BlEZflink opensource sqlfEdl, BANLATE

ETHIA, FHERIET.

TR BUEEMEALRY, EEREREN “BITSH” &, “FlinkhRA” &%
“1157 , @ik “REELEE” FEBEREEWATNOBSHE, HBEREEE

el A& .. NTFEAFRIFESEIBRESSRARER .
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CREATE TABLE kafkaSource(
order_id string,
order_channel string,
order_time timestamp(3),
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (
'connector' = 'kafka',
'topic' = 'KafkaSourceTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

CREATE TABLE kafkaSink (
order_id string,
order_channel string,
order_time timestamp(3),
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka',
'topic' = 'KafkaSinkTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'format' = 'json’
);

insert into kafkaSink select * from kafkaSource;

4. [@KafkaRiEZRAItopich&RIEIN TEIE:
{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",
"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103251202020001", "order_channel":"miniAppShop", "order_time":"2021-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2021-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

5. iEENKafkafY%ERFRItopic, HEURERSEWNT:
{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",
"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103251202020001", "order_channel":"miniAppShop", "order_time":"2021-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2021-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

7Bl 3: & DMS Kafka {EAIESR, Print {EAGERE (ERT Kafka £HEFR
SASL_SSL 7% )

BUEEDMSHIkafkaERE, FFFSASL SSL, HTESSLIES, B TFEHANEFRclient.jks £1&
FJOBSHEH .
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Hrh, properties.sasl.jaas.config=r[RE EMKSZRT, ([FRADEWHITINE,

7Bl 4: ¥ Kafka ( MRS &8% ) {EJ9iRE, Print {FEALERE (ERT Kafka EFF
J& SASL_SSL %%, MRS {#/ Kerberos iAilE, )

o MRSEEHEFFEKerberostAilF o

o 1&” HHETE > Kafka > IRBECE” FEHKAEEIN “sslmodeenable” , FHigE
H “true” , HEBkafka,

o ERMRSEEfHIManager, THAPER: “RKRAKRE > P8R , BEHERP
BEN “BZ > THEHIANEER .
RIER P EIREMABRAYtruststore jks32 {4, FRIGRAFEIEL M truststore. jks3Zf4
fEANOBSH,

BB EFFIRSSLINZEINEEEHIRAE .

o  MBIETIEIIRT “Message stream modified (41)” , BIBESIDKAIRRAR X
&, JUSIESOEITHAICIBAYDKAI8U_ 242 FRRASMIBR “krb5.conf” &g
BXMHH “renew_lifetime = 0om” BeEIN.

o Ip[iE(FEAKafKafRFBECERIRERIsasl_ssl.portim, EATA/921009,
e security.protocoliFI® B ISASL_SSL,

o with&#Hproperties.ssl.truststore.password =E{F FdewiH#1TI0% .

CREATE TABLE ordersSource (
order_id string,
order_channel string,
order_time timestamp(3),
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka',
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort, KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'properties.sasl.kerberos.service.name' = 'kafka', -- mrsEERfFE EE
'properties.connector.auth.open' = 'true’,
'properties.connector.kerberos.principal' = 'xx', -- P&
'properties.connector.kerberos.krb5' = 'obs://xx/krb5.conf',
'properties.connector.kerberos.keytab' = 'obs://xx/user.keytab’,
'properties.security.protocol' = 'SASL_SSL',
'properties.ssl.truststore.location' = 'obs://xx/truststore.jks',
'properties.ssl.truststore.password' = 'xx', -- dewEiEHHIkey
'properties.sasl.mechanism' = 'GSSAP!I',
'format' = 'json’,
'dew.endpoint'="kms.xx.myhuaweicloud.com', --{§EFRIDEWARSZ FRTERYendpoint(S &2
'dew.csms.secretName'='xx', --DEWBRSZ @B ERERERESZIR
'dew.csms.decrypt.fields'='properties.ssl.truststore.password', --ELfproperties.ssl.truststore.password=E&
8, FENFDEWEIIEE #HTHRE SR
'dew.csms.version'='v1'

)

CREATE TABLE ordersSink (
order_id string,
order_channel string,
order_time timestamp(3),
pay_amount double,
real_pay double,
pay_time string,
user_id string,
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user_name string,
area_id string
) WITH (
‘connector' = 'print’
).

insert into ordersSink select * from ordersSource;

7 5: 1§ Kafka (MRS &8¢ ) {EIRE, Print fER&ER%E (ISR T Kafka BFF
J& SASL_SSL 175, MRS {#F SASL_PAINTEXT fJ Kerberos AiE. )

o MRSEEfiFFFEKerberosiAilE .

o & “AHEIE > Kafka > IRSBECE” PEHKEEIRN “sslmode.enable” , FHigE

A “True” , HERSkafka,

o  ERMRSEEfHIManager, TEHAFERE “RAKRE > AFEE" , BEAFSE
[ERY “EBZ > TEHIAMEER” , F LEZI0OBSH,

o  WRIEITIETR “Message stream modified (41)” RUEIR, FTRESIDKAIMRAT <
&R, LSS ITREAIAZRYDK8U_242 LA FhRAE MRS “krb5.conf” fg

BHRY “renew_lifetime = 0m” BEIN,

o in[liEEAKafKafRSBZECEFiIRERIsasl portiw[d, BAIAFI21007,

e  security.protocolizZi® B ISASL_PLAINTEXT,

CREATE TABLE ordersSource (
order_id string,
order_channel string,
order_time timestamp(3),
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (

'connector' = 'kafka',
'topic' = 'KafkaTopic,

'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,

'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,

'properties.sasl.kerberos.service.name' = 'kafka', -- mrsEEBEhECE

'properties.connector.auth.open' = 'true’,
'properties.connector.kerberos.principal' = 'xx,
'properties.connector.kerberos.krb5' = 'obs://xx/krb5.conf,

'properties.connector.kerberos.keytab' = 'obs://xx/user.keytab

'properties.security.protocol' = 'SASL_PLAINTEXT',
'properties.sasl.mechanism' = 'GSSAPI',
'format' = 'json’

)

CREATE TABLE ordersSink (
order_id string,
order_channel string,
order_time timestamp(3),
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (

‘connector' = 'print’

).

5
insert into ordersSink select * from ordersSource;
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7l 6: ¥ Kafka ( MRS £28% ) {ERIRZR, Print {ERER%E (IEFATF Kafka BFF
B SSL %=, MRS kFE Kerberos iAiF. )

MRSEEHEAREFFSKerberosiAilE .

TRMRSEERIManager, THEAFPERE: “RRRE > APPSR . 2FARF
BEN “BZ > THIAMEER .

RIER P ERERER A truststore. ks34, FIGHARERELAK truststore. jks3 {4
fEANOBSH,

BB ESEEFIRSSLINZEIIREHERRE

imiE T EFEAKafKafRSBEcETIRERIss . portin [, BAIAME/I9093,
with&#{Fsecurity.protocoliEi& & FISSL o

MRSEEEfkafkafRSZECET, 1®Essl.mode.enablei&iZ & true, FEFkafka

withZ2#Fproperties.ssl.truststore.password=FEZ{EEFHdewi#{ TIN5 .
CREATE TABLE ordersSource (
order_id string,
order_channel string,
order_time timestamp(3),
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'‘connector' = 'kafka’,
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'properties.connector.auth.open' = 'true’,
'properties.ssl.truststore.location' = 'obs.//xx/truststore.jks,
'properties.ssl.truststore.password' = 'xx, -- dew!EiIEEERkey, EEN&%Rtruststore. jksAHZBHIZD
'properties.security.protocol' = 'SSL',
'format' = 'json’,
'dew.endpoint' = 'kms.xx.com', --fSEFIFIDEWRSSFR7ERendpoint{Z 2
'dew.csms.secretName' = 'x¥, --DEWIRSS BAEIRAERZN
'dew.csms.decrypt.fields' = 'properties.ssl.truststore.password, --E/
properties.ssl.truststore.password=2E{H, FEFIADEWEIISIE HTHEZER
'dew.csms.version' = 'v1'

)i

CREATE TABLE ordersSink (
order_id string,
order_channel string,
order_time timestamp(3),
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (

'connector' = 'print'

);

insert into ordersSink select * from ordersSource;

Flink{EIMETTEM, (EIE{TEEPINTRIBER, MZEABRR?
org.apache.kafka.common.errors.TimeoutException: Timeout expired while fetching topic metadata
BIRRIPESARGPENT], SEKafkatERt L2 EREERUEDLIBATIRIMEL it
nt, EFECEER, HEKafkafBFZEERuBEDLIASIRIM E it .
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BIMEMPESEIRREERER
o  Flink{EILE1TRM, (FINMETETPITREES, MZEARR?

Caused by: java.lang.RuntimeException: ReallLine:45;Table 'default_catalog.default_database.printSink'
declares persistable metadata columns, but the underlying DynamicTableSink doesn't implement the

SupportsWritingMetadata interface. If the column should not be persisted, it can be declared with the
VIRTUAL keyword.

sink3EARENX T metadatazéBl, {BEPrint connectorH A iHEsinkZEHAY
matadataZigE0a],

1.5.13 Print

IhaekmiR
Print connector SR ia i AYERETT EDEtaskmanagersferror3 {4 ak & out 314
h, AERAFEE, FEFTRBEEK, EFhEER.
BIHESR
To
EI—E A
o PrintEREFZFFUTUMIEXNASHIL :
FEDRE &1 142
FRRFFES ID> Imd# | FERERIEITENRR | parallelism > 1
& 5, BNEUEEPrintzRAI7E
with2#HigEprint-
identifier,
FRIRE> i EE FTERMFISITEIF MR | parallelism ==
5, BDBUEEPrintZRAITE
with2#{higEprint-
identifier,
{155 D> IR AEERMBEFTENRR | parallelism > 1

%, BNEUZEPrintzRAT7E
with&EFPARIEEprint-
identifier,

BHEUE A EERMHERSITENRR | parallelism == 1
5, BNEUEPrintzRAT7E
with&#FhARIgEprint-
identifier,

e  BlEFlink OpenSource SQL{EIAT, FE(EUIREBEFREA “1Z178%" &, “Flink
IRAR” |EEE “1.157 , Ak “REAELBEE” FgEFREFEILHERIOBS
W, FiEREEEFILAE.

N, ~,
IEAET
create table printSink (

attr_name attr_type
(', attr_name attr_type) *
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(", PRIMARY KEY (attr_name,...) NOT ENFORCED)
) with (

‘connector' = 'print’,

'print-identifier' =",

'standard-error' ="

)
SHUHEA

& 1-56 S5

8% =8 | RUAME | #iEE | %
Ay it
connector | = 7o String | BElIES: print,
print- S ¥ String | BoE—MRRFHESBILEIEAIRIE o
identifier
standard- | & false | Boolea | iZ{EREEtruedkfalse, EXIASfalse,
error : o MFRMtrue, MFETHALHIES
taskmanagerfierror} {4/,
o fNRAfalse, NMFRRIHEIEE!
taskmanagerfiJouts,
sink.parall | & x Integer | APrintEERFBENHITE. HIABERT,
elism FTEBRERRE, 5LEFFTE—H.

Nl

%%QJEFlink OpenSourcefEdl, BlEEflink ope
x, &

create table dataGenSource(
user_id string,
amount int
) with (
'connector' = 'datagen’,
'rows-per-second' = '1', - ER—FEEIE
'fields.user_id.kind' = 'random’, -- A= E&user_idig
'fields.user_id.length' = '3' --fR#luser_idiKE A3
);

create table printSink(
user_id string,
amount int
) with (
'connector' = 'print’,
'print-identifier' = ", --ECEEIRRIEE
'standard-error' = 'false', -4 EIEEItaskmanagerfiJout3Z{4
'sink.parallelism' = '2' --EeEF1TE
);

insert into printSink select * from dataGenSource;

ZAEWARRR S, (EIIRESTR ‘BT,
o FHiE—:

II/_JI\ D

nsource sqUENl, BEITUITENLR

Bld DataGenzR £ EEFH B L EIPrintEEREH .

Erandom4Episs

&

TN FERRBER
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1.5.14 Redis

TROLIEEEFIG, &R “FEE > Flink{Rll” .
XM FUnkfEALFRTESTRY “HR4E™ 51, & “EZ > Flinkul”

c. fEFlinkUIRE, &%&#F “Task Managers” , BBHEXIRAVESBIR, 5EEF
“Stdout” BEEINETHEE.

FiEZ MNRERRIETEWE ‘BT &R7T “REELEE” , oJLUE
TUINTREEE.
a. ZEFRDLUESIBEHIE, EFE “EIETE > Flink{ElL” .

b. SBEXIMWAYFLnk(FILEFR, iEF “iZTEHE" , BE “OBSH™ , RIF(FIL
EITRIEHR, HEIRIN BERISER

c. HAXRBEBRINHEXRE, #EEZFHEE “taskmanager” B34S
A, T&gkEtaskmanagerout X EEERAE,

BiE=: WRZFHIRABNT, aTLUBITINTREEE.,
a. ERDLIEEBIEHIE, ®#F “EWEE > Flink{ElL” .
b. BE&LEXIRMAIFlnk(EEFR, &R “AEIER" .

c. A ATHIEEENAtaskmanagerZ#R, Bdstaskmanager.out3{4eE
HERBE.

1.5.14.1 Redis JE3E

EEEIN

BllisourceifiMRedisSRENEE, (FI9{FIAIBINETE .

BliEiz(Filal, FEEZDLIFIRedisAIERRISRIERE, BRFRILURIESCIREAIERIR
BENZEHN

IEREIREREIRIER, 55% (SURBRRAFIER ) PIRRRERERS

B
IMTRBEREAAN, BF2R (EUME=AFEE ) + ‘228" 515,

BlJ#Flink OpenSource SQLIFILRY, EIFIRIEFREAY “I51728” &, “Flink
WRA” FBEEE 1157, Ak “REELAE” FHRERFREFFLBTAIOBS
W, TEEEEEFLRE,

NIERAJusernamefipassword @RISR AP & X FiEE B R RIZEX
B, FBIFFIDEWEIREIE, REXHHENRTEPENFM, FHANHEE,
Ha{RZ %, Flink Opensource SQLEFADEWEIE SE)(EiE

WNREEFRE keyR(E, MBTLUBIIEFlnk-PiSE KN, FH=ERENXTI
RedisAYkey .

WMRENERE, WAEBENESER, ERRER—IFR, TEESINF

X o
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e schema-syntaxBY{EXITE

Hschema-syntaxImapdkarraylt, JFFRFEREZREE—, BFEEH
tBRzAImapakarray2L8y

Hschema-syntaxHfields-scoreshy, IEERFERNHNEEHBEE, BrEHE
FEIN, BRNFRIECNFRINEIEXREFEZE Ndouble, ZFERYEWN
HEI—FE&Rscore , ERBIGNT:
CREATE TABLE redisSource (

redisKey string,

order_id string,

score1 double,

order_channel string,

score2 double,

order_time string,

score3 double,

pay_amount double,

scored double,

real_pay double,

score5 double,

pay_time string,

score6 double,

user_id string,

score7 double,

user_name string,

score8 double,

area_id string,

score9 double,

primary key (redisKey) not enforced

) WITH (
'‘connector' = 'redis',
'host' = 'RedislIP',

'password' = 'RedisPassword’,
'data-type' = 'sorted-set’,
'deploy-mode' = 'master-replica,
'schema-syntax' = 'fields-scores'

)

o data-typeBUELIE:

Hdata-typefysethd, Flinkshxe X HIFEFRFERRIEIRSEELMIIERE .
Hdata-typeisorted-setFF Hschema-syntaxJafieldsflarrayfs, REEERY
redisisorted sethAY{E, MABEERscore,

Zdata-typeJystringht, ReeB— 1M EERFER,

Hdata-typefgsorted-set, Hschema-syntaxAmaphd, BREFEFERIN, HEE
B IEERFER.

IZIFERFEREEAImapRE, ERNZFEmaphivalueFEZE HdoubleskEY,
Fscore, ZFEAImaplJkeyZ~redisiIsetHAYE

Ldata-typefgsorted-set, Bschema-syntaxarray-scoresis, FRERFES
Hb, ReeEMNEERFER, XA N FRIVEREE harray,
AN FEREPE—NFERZER Rarray, FrRedisisethiyE; FNFER
A Harray<double>, FMBEMZS|Hscore, ERfIENT:
CREATE TABLE redisSink (

order_id string,

arrayField Array<String>,

arrayScore array<double>,

primary key (order_id) not enforced
) WITH (

'‘connector' = 'redis',

'host' = 'RedisIP,

'password' = 'RedisPassword’,

'data-type' = 'sorted-set’,

"default-score" = '3',

'deploy-mode' = 'master-replica,
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AL

SRR

'schema-syntax' = 'array-scores'

)i

create table dwsSource (
attr_name attr_type
(', attr_name attr_type)*
('," watermark for rowtime_column_name as watermark-strategy_expression)
,PRIMARY KEY (attr_name, ...) NOT ENFORCED
)
with (
'connector' = 'redis’,
'host' ="

)i

x& 1-57 SRR

2H RME | Humsed | R

connector

RO | S
=30

¥ String connectorz28!, FEEREN

'redis',

host ¥ String redisiEsEHbLIE

port 6379 Integer redisiEZin .

password String redisIAIEZERS .

namespace 7 String redis keyAnamespace

| TN | DN | DN | RO
oH

delimiter String redisAYkeyFnamespaceZ [R5

BEA‘#

AT o

i1y

data-type hash String redisBIEUIESEEY, FTRFIEIR:
e hash

o list

e set

e sorted-set

e string

data-typeBU{ELITRF M data-
typeBUELIRIRAR
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SH

=a | BOME

G S

1538

schema-
syntax

5 fields

String

redisfdschemaiE X, &LITE

(EEKERBESEFEEINNE

RIEJER ) :

o fields: ERFFREEIEZRE

e fields-scores: &R sorted
setFEZEE

e array: &EHTFlist. set.
sorted setZ{iEEHY

e array-scores: i&PdFsorted
set#HEEE

e map: 1&AFhash. sorted set
#HEEE

schema-syntaxBUEZIRIER

schema-syntaxBYEZIERIRHE .

deploy-mode

i1y

standal
one

String

RedisEEB¥RURRERT, 2iF
standalone. master-replica.
cluster, EXiAJfgstandalone,

RedissLf KRB A G EC B RIEPEIE
W NET

Bl £F. proxy&ERFsLAIERIE
$¥standalone,
clustersCfali&k#Ecluster,

retry-count

Integer

EzredisEERFAIRITINE

connection-
timeout-millis

10000

o | DN

Integer

S redisEE R ITAIERKEERT
B ED o

commands-
timeout-millis

iy

2000

Integer

EHRETAIRNAYRARTE .

rebalancing-
timeout-millis

15000

iy

Integer

redisEEBF R IMBTAOIRRRATIE

scan-keys-
count

iy

1000

Integer

BIRAMEREENRIEE

default-score

iy
=

Double

Hdata-typeiREAHN “sorted-set”
ATRYEATASCore,

deserialize-
error-policy

iy

fail-job

Enum

HUERRITRMATAINIE 5, Mz
x£8, g8LUTE:

o fail-job: {EAIEK

o skip-row: BkidZHEIEIE

e null-field: BEYFIEIESR

null
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2% =8 | RME | fuEeR 15488
A%

skip-null- & true Boolean =AHEnull,

values

ignore- & | false Boolean EREREN P RS EFTRN AR

retractions I FROKEIER

key-column B 7 String Redis F&schemafkey

source.parallel | & | & int EXFENEENFITE . BIARER

ism T, MRKENULER, FREE
BCERIFHITE

ANl

1Z7~ B2 MDCS RedisEIERPIZEEYE, FBEANPrintRIERzH, HEAKLZRNT:
1. SEEEREREE, RiFredisPiERIEFAE = FMEIEIANAEREE

R, FYBERTEERAYFlinksR RN
IRERedisiIZEH, FINABFREEEITFlinkAIBAZ! M ERHE -

SE N bihEE M iREredishUib BT SIE @ . INREEEE, WERREIR
BTN, BURTAKREID.

ARedisEFimnPHITU TS, MARERIkeyFIBAEIE, LlhashfZaliz#:
HMSET redisSource order_id 202103241000000001 order_channel webShop order_time "2021-03-24
10:00:00" pay_amount 100.00 real_pay 100.00 pay_time "2021-03-24 10:02:03" user_id 0001
user_name Alice area_id 330106

HMSET redisSource1 order_id 202103241606060001 order_channel appShop order_time "2021-03-24
16:06:06" pay_amount 200.00 real_pay 180.00 pay_time "2021-03-24 16:10:06" user_id 0001
user_name Alice area_id 330106

HMSET redisSource2 order_id 202103251202020001 order_channel miniAppShop order_time
"2021-03-25 12:02:02" pay_amount 60.00 real_pay 60.00 pay_time "2021-03-25 12:03:00" user_id
0002 user_name Bob area_id 330110

ZEB|ZFlink OpenSourcefEll, BlIEZEflink opensource sqUEL, BINLATELW
AN RedisHhashi& THYEUE

WA INE S HIBIRIESCFRIMRIZ L
CREATE TABLE redisSource (

redisKey string,

order_id string,

order_channel string,

order_time string,

pay_amount double,

real_pay double,

pay_time string,

user_id string,

user_name string,

area_id string,

primary key (redisKey) not enforced --$kEXredisFrkeyA9{E
) WITH (

'connector' = 'redis',

'host' = 'RedlsIP,

'password' = 'RedisPassword,

'data-type' = 'hash’,

'deploy-mode' = 'master-replica
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CREATE TABLE printSink (
redisKey string,
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (

‘connector' = 'print'

)3

insert into printSink select * from redisSource;

BRI T BN EHtaskmanagerout X HHRIEELE R -
a. ETRDLIEZEIEHE, 1&FE “MRIEE > FlinkfEdl” .

b. SBEXIMWAYFLnkfFILEFR, 1T “izTEE” , BE “OBSH” , RIF(FIL
E1TRIEHR, HEIRIN BEAISER

c. HAMMBENEEE, HEIBRFHEE “taskmanager” B HFH
A, T#E3kEtaskmanagerout X HEEERAE.

HIRERSEWT:

+I(redisSource1,202103241606060001,appShop,2021-03-24 16:06:06,200.0,180.0,2021-03-24
16:10:06,0001,Alice,330106)

+I(redisSource,202103241000000001,webShop,2021-03-24 10:00:00,100.0,100.0,2021-03-24
10:02:03,0001,Alice,330106)

+l(redisSource2,202103251202020001,miniAppShop,2021-03-25 12:02:02,60.0,60.0,2021-03-25
12:03:00,0002,Bob,330110)

Q: FlinkfEAz1TEM, EliziTEEFUTRBER, MZEARR?

Caused by: org.apache.flink.client.program.PrograminvocationException: The main method caused an
error: RealLine:36;Usage of 'set' data-type and 'fields' schema syntax in source Redis connector with
multiple non-key column types. As 'set' in Redis is not sorted, it's not possible to map 'set's values to
table schema with different types.

A: data-type’gsetZREIRY, flinkIEERFRAVMIEREAERE, SEU LK
tHo data-type/gsetZREIRY, FlinkmRxE XRYIFERRFERAVEURESREL/ENRE] o

Q: H{FHdata-typeJghashid, BBAschema-syntaxAfieldsflmapB{t+AX5I?

A: Hschema-syntaxAfieldshS, &¥5RedisBIkeyRhash{ENELSflink-R[EZHER
FE; ZHschema-syntaxImaphy, &¥§RedisBIE 1 hashAiYhashkey#l
hashvaluelIA—"1"map™, ZmapBlAflinkFENFEIE, BIXTmap+ESE
RedisfENkeyRIprEhashkeyFlhashvalue,

- XWF-fieldsins:
i.  [[@RedisFPIBEANIITEEE

HMSET redisSource order_id 202103241000000001 order_channel webShop order_time
"2021-03-24 10:00:00" pay_amount 100.00 real_pay 100.00 pay_time "2021-03-24
10:02:03" user_id 0001 user_name Alice area_id 330106

ii. fEFschema-syntaxJafieldsAt, {EAIASENT:
CREATE TABLE redisSource (
redisKey string,
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
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pay_time string,

user_id string,

user_name string,

area_id string,

primary key (redisKey) not enforced
) WITH (

'‘connector' = 'redis',

'host' = 'RedlisIP,

'password' = 'RedisPassword,

'data-type' = 'hash’,

'deploy-mode' = 'master-replica

)

CREATE TABLE printSink (
redisKey string,
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (

‘connector' = 'print’

)

insert into printSink select * from redisSource;

iii. B TEERNT:
+l(redisSource,202103241000000001,webShop,2021-03-24
10:00:00,100.0,100.0,2021-03-24 10:02:03,0001,Alice,330106)

X Fmapms:
i.  [@RedissPIBEAITEIE:

HMSET redisSource order_id 202103241000000001 order_channel webShop order_time
"2021-03-24 10:00:00" pay_amount 100.00 real_pay 100.00 pay_time "2021-03-24
10:02:03" user_id 0001 user_name Alice area_id 330106

ii. =HfFfschema-syntaxImaphd, EfEWHIASENT:
CREATE TABLE redisSource (
redisKey string,
order_result map<string, string>,
primary key (redisKey) not enforced
) WITH (
'connector' = 'redis',
'host' = 'RedlisIP,
'password' = 'RedisPassword,
'data-type' = 'hash’,
'deploy-mode' = 'master-replica,
'schema-syntax' = 'map'

)

CREATE TABLE printSink (
redisKey string,
order_result map<string, string>
) WITH (
'connector' = 'print’

)k

insert into printSink select * from redisSource;

ii. {RIEITERNT:
+l(redisSource {user_id=0001, user_name=Alice, pay_amount=100.00, real_pay=100.00,
order_time=2021-03-24 10:00:00, area_id=330106, order_id=202103241000000001,
order_channel=webShop, pay_time=2021-03-24 10:02:03})
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1.5.14.2 Redis &£8%

Thaetik

DLIEFlink{ENL AV EEUREH i EIRedisH » Redis@—F573FKey-ValueEZFhEIRLE
BWRFEERS . TRTEE. FHAHIITR. SRNIERS, BH=/FE8. 18
. IE. BAY. EAEMEREEFE, ETRE, TiFAL. BXRedisRUFEHAER,
i5hiaRedisE 75 Miudhttps://redis.io/ .

EllE==S et
DLIZEES7 SRedishl3a RS TRIERE, BRPIIUMRIELIFAER BENZ AN
o

o WIEIHERERER, B55%E ( MIEPREAFER ) PEERERERS
To

o IMTREREEMN, BE2L (BUMEZAFEE ) + “&£48” 57,

FEEIN
e  BlEFlink OpenSource SQL{EIAT, ZE(EUIREFREM “1Z178%" &, “Flink
RRA” FJEIERFE “1157 , @i “REELEE” HeEREFEILEHERIOBS
B, AEEEEEEILEE.
e TAIEAAYusernameflpasswordFiE4RASEI LI E BN FEEERANZENX
b, FBIFFIDEWEIREIE, BEEXHHNENRTEPENFN, FHANES,
HiEL 4L . Flink Opensource SQL{EFIDEWEIE 5 alEiE

o UISKIECIERedisEERFRNEDFEN Redis keyfIFER, WEERERAIuUid(F

Hkey,

o UNRFEBEIETFERedisHAIkey, MFEBBEEflinkAIRedistERFTFEN FHE, ZFHERY
{ERDF9key,

o RedisEERFUMREN T, WAREBENESTH, BIERREE—FER, &~
BERZ N FR.

e schema-syntaxB{EITE :

- Hschema-syntax/gmapskarrayly, JFFRFEESZRERE—1, BHRE
JHERIAImapakarray2£E

- Hschema-syntaxHfields-scoresht, IEERFERNMEENNBE, HIFEH#
FEI, BN FERNEZNFRIEEFZE Hdouble, S8 %ZFERAVEW
HEI—FERscore , ERBIGNT:

CREATE TABLE redisSink (

order_id string,

order_channel string,

order_time double,

pay_amount STRING,

real_pay double,

pay_time string,

user_id double,

user_name string,

area_id double,

primary key (order_id) not enforced
) WITH (

'‘connector' = 'redis',

'host' = 'RedisIP,

'password' = 'RedisPassword,

'data-type' = 'sorted-set’,

'deploy-mode' = 'master-replica,
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'schema-syntax' = 'fields-scores'

I
o data-typeBUELIE:
- Hdata-typeBstringly, REEE—NIEEHEFER.

- data-typeAsorted-set, Hschema-syntaxAfieldsflarrayfd, S={FH
default-score{Efgscore,

- Hdata-typegsorted-set, Hschema-syntaxamaphd, BREREFERIN, HEE
B EERFE, BREEImapdEE, EINZFEAImapiivalueFFERN
doublez£8Y, FiRscore, ZFEHIMaphIkeyFrredisHIsethHI(E

- Hdata-typegsorted-set, Hschema-syntaxJgarray-scoresh, FREFEFES
s, ReeBRNEERTER, BXRNFERAIZEEFEEZ array.
AN FEREGE—NFERER R arrayR~RedisHIsethAIE, F-_NFERZE
Bd9array<double>, FRRBNZES|Hscore, HRBIENT:
CREATE TABLE redisSink (
order_id string,
arrayField Array<String>,

arrayScore array<double>,
primary key (order_id) not enforced

) WITH (
'connector' = 'redis',
'host' = 'RedisIP’,

'password' = 'RedisPassword,
'data-type' = 'sorted-set’,
"default-score" = '3,
'deploy-mode' = 'master-replica,
'schema-syntax' = 'array-scores'

N ~,
EEER
create table dwsSink (
attr_name attr_type
(', attr_name attr_type)*
(",'PRIMARY KEY (attr_name, ...) NOT ENFORCED)
)
with (
‘connector' = 'redis',
'host' ="

)
SEREE

% 1-58 S¥{i%8H

2 =5 | ME | BuEEk | R
1WA, 22
connector = ¥ String | connectorzEB!, FTEE N redis',
host = I String | redisiEiEibtit
port & 6379 Integer | redisiZEZix o
password g |X String | redisIAIEZRRS
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SH

A | RAE

Rk
g!

ol

namespace

String

redis keyAInamespace.,

FlamZ EiZ{E9"person”, {Rigkey
A"jack"Wredisth=2
"person:jack",

delimiter

iy

String

redisfiikeyFInamespaceZ [BIHI R
Fo

data-type

iy

hash

String

redisFUEUIRESEE, B RIIER, 5
redisHIEHESEBUAENT R :

e hash

o list

e set

e sorted-set

e string

data-typeEU{EZIZRIF N data-typeBEX
BEL9RIAER .

schema-syntax

17

fields

String

redisfdschemaiE X, G&LATE:

o fields: ERATABEIEEE.,
fieldssRBIRIENILURES I F
B, BARSEBTMFERNE,

e fields-scores: 1&F3Fsorted setff
BRI, RN FRENRE—
PN FERAIEIEINZAscore,

e array: &EFFlist. set. sorted
set#HEAEEY

e array-scores: J&MFsorted set#
fEeeny

e map: &M Fhash. sorted set#f
BRE,

schema-syntaxBYEZIRIEN

schema-syntaxBUELIRIHAE

deploy-mode

iy

standal
one

String

redisEEBFRVERERTL, XI5
standalone. master-replica.
cluster, Btikstandalone,
Z(ESE redisEERFRISTHIZEEIN

7
gﬂo

retry-count

Integer

EzredisEERFIIIHIRE

connection-
timeout-millis

o | TN

10000

Integer

SitiEZredisEERFRTRIR ARBATRS
rEj o

commands-
timeout-millis

iy

2000

Integer

ERHRESS AR N AR ARTE .
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SH

A | RAE

Rk
B

ol

rebalancing-
timeout-millis

& 15000

Integer

redisEERFSRIMESHOIRRRRTE) o

default-score

Double

Hdata-typeiZEH “sorted-set” £
EETLRYE IAsCore

ignore-
retraction

iy

false

Boolea
n

EERretractiBE .

skip-null-values

iy

true

Boolea
n

AT null, N8R Afalse, NIRE
AFFFE"null",

ignore-
retractions

iy

false

Boolea
n

EEE RN RS EHTEN HEIREL T
ESLEINEIS S

key-column

String

Redis ZFschemahkey

sink.delivery-
guarantee

I | DN

at-
least-
once

String

e exactly-once:
IERRUBE—IR, EHIEERLZR
T2 . NRBERMTERN
exactly-onceEiE, FERFEI
g2 #Fexactly-once, FHEEIEH
[Ty

e at-least-once:
BIRMERICR, (BulgeaZREE
E—icR. BF, Xfhtbexactly-
oncetZ{E R

® none:
ICRBREASE N . XBEEE
SMBICRAVRIRTTIE, EARERR
FICRERNEERIFR .

sink.parallelism

iy
oH

int

ENXEWEERIBEMHITE .. BOUARB
STR, WNSRRENUEIEIR, NWARkES
KBS EEREBERERPRRES
IERRFHITE.

key-ttl-mode

iy

no-ttl

String

key-ttl-mode2FFFRedis sink TTLAY
THRESH, key-ttl-modefpRHIzg:
no-ttl. expire-msec. expire-at-
date. expire-at-timestamp,

o no-ttl: RIREITHARYE,

e expire-msec: iREkeyZ AITHE,
¥ HlongKBF IR, BIAZE
o

e expire-at-date: & BkeyZIE AT
[ERISHE, SEOHUTCRYE,

e expire-at-timestamp: i&&keyZl
EARTESISER, SHOOREE

NSk 01 (2024-11-14)

WRIERE © HERRARBIRAT

168



HIEBIRR

Flink SQL i&Z&% 1 Flink Opensource SQL1.15 {Ei£&%
2% =8 | AME | #iESE | HEA
key-ttl 5 |x String | key-ttl2key-ttl-modefI% 75 S5%,
BUT L MEsHE:
o Hkey-ttl-modeBUEIno-ttlAY,
THRERBENSH.

e Hkey-ttl-modeBY{E Hexpire-
msechy, FRERCE I LAEIT
LongZYM=RFE . 51405000, F
~5000msfEkeyidHi,

o Hkey-ttl-modeBYE expire-at-
datefy, FEACE HDateZLBIF
fFER, fBUan
2011-12-03T10:15:30, F=FIHA
R854t At {201 1-12-03
18:15:30,

o ikey-ttl-modeBUE Fexpire-at-
timestampHY, BEBLEN
timestampZEBUFF5ER, BIAE
. f51%01679385600000, FEx
FIHBAYE)/92023-03-21
16:00:00,

ANl
1zl M Kafka BIERPIZEVESE, FEARedisEIERES, HEKRLRUT:

1. SHLERERERE, RIERedisPIERELIFAES =FIFMEIZIBNAYERE S
R, FHBERTEERAIFlnksR# RN

2. IRERedisiIZ LA, HIDANCHUMEERIFlnkAIPATIMERKIE . & MikitbitiE
EERIErediseIELENRXASEB M . WIREEER, NRRIERESELPERL,
BUFRTAI

3. ZE4I#EFlink OpenSourcefE)ll, BliEflink opensource sqUEMl, BANLATIEL
B, 123z1T1EL
WA RIS EOERIESCIR MR IE X

CREATE TABLE orders (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka',
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’
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)

FERRIEIEAredishikey
CREATE TABLE redisSink (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string,
primary key (order_id) not enforced
) WITH (
'connector' = 'redis',
'host' = '<yourRedis>',
'password' = '<yourPassword>',
'deploy-mode' = 'master-replica,
'schema-syntax' = 'fields'

)

insert into redisSink select * from orders;

EHEKafkateRf, MKafkaRBEAII T MIXEE:

—l—ill]'FredisSink%data—type?ﬂf.!fﬁi)\fﬁhash, schema-syntaxie X Hfields, Gorder idEN ELE, BIEZ

{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",

"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",

"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

FERedisFDHIHFUTIA TS, BEFRIBITER:
- ¥RERkey’3"202103241606060001"HIL5R .

TR

HGETALL 202103241606060001
BITER:

1) "user_id"

2) "0001"

3) "user_name"

4) "Alice"

5) "pay_amount"

6) "200.0"

7) "real_pay"

8) "180.0"

9) "order_time"

10) "2021-03-24 16:06:06"
11) "area_id"

12) "330106"

13) "order_channel"

14) "appShop"

15) "pay_time"

16) "2021-03-24 16:10:06"

- ¥KB¥key/9"202103241000000001"BILEER

TR

HGETALL 202103241000000001
IEITER:

1) "user_id"

2) "0001"

3) "user_name"

4) "Alice"

5) "pay_amount"

6) "100.0"

7) "real_pay"
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8) "100.0"

9) "order_time"

10) "2021-03-24 10:00:00"
11) "area_id"

12) "330106"

13) "order_channel"

14) "webShop"

15) "pay_time"

16) "2021-03-24 10:02:03"

Q: Hdata-typeBsetly, REBLERHIFBALLBAIENHD TEALRE?

ﬁr! IL%%E@)\%&?EEPEEE@?E, SEfERedisHseth i THEE, ELENE
BT

e Q! WMRFlnkfEIAIAEHBINTRIEES, NZEARR?

org.apache.flink.table.api.ValidationException: SQL validation failed. From line 1, column 40 to line 1,
column 105: Parameters must be of the same type

A: MEEFERTarraykE, (BRarray P ENFRIIEEAR T —, FE(RiFRedis
Farray P BN FERAIER SR —,
e Q: MRFlinkfEUHIBEHFBUNTIREER, NIZEARR?

org.apache.flink.addons.redis.core.exception.RedisConnectorException: Wrong Redis schema for 'map'
syntax: There should be a key (possibly) and 1 MAP non-key column.

A: schema-syantaxImaphd, TEflinkspaYiERIEEREEE— N IEEH9%, B
Z5ZERFE Amap,
o Q: WMERFlnkfEVHIHEHBUNTIREBEE, NIZEARR?

org.apache.flink.addons.redis.core.exception.RedisConnectorException: Wrong Redis schema for 'array'
syntax: There should be a key (possibly) and 1 ARRAY non-key column.

A: schema-syantaxjarrayft, #EflinkEIEFREGRBEE— 1 IEERA51, B
ZFIEBEE garray,
e Q: data-typeEZIRE T HRE!, BBAschema-syntaxdIEERTA?

A: schema-syntaxSCRR@ 45k BIAI40IE, aNxImapFlarray2BUA94hiE,

- XFfields, SNBNMFERIVEHTVHIE; XYFarrayfImapl&SEz=FEH
BN TTEHITEE . S2fieldsit, S18izmapikarrayXBIFRERR
{ER—redisHfg—value,

- mHARarraymiEmaphy, S¥8arrayFIIEMEIEAredisPRY— value, &
Bmaptiz=FEIvaluefEaredisAdvalue, array-scoresFiFsorted-setHy
data-type, FREMBFENarrayFE, £—1FRAsethAYE, E1MFR
R ERNBFRXI N AYscore, fields-scoresFlFsorted-setiddata-type, Fx
MENXHIFEHiRENscore, 1ZRBIRRIRERIMITHFERFRRsetFRIE,
ZFEBI T FERERZFERscore, BEItLZFERIIT—1N2BREER
double3s8Y,

e Q: Hdata-typeJghashld, schema-syntaxAfieldsflmapAIXzI2+A4?

A: H{EHfieldsBt, £BflinkPRIFERZ(EAredisiIhash#iEsEEpYfield, 1Z=F
R AO(E/E Aredisiihash#iEZEE value , TI{EAmMapht, £¥flinkhiz=
ER{ERIkeyEaredistIhash#IESEEIRfield, iZFEREMIvaluefEaredis hash#
EEE R value, HEMARABIGNT:

- XJFfields:
i BUEBRYFlink{EEITHIAI T :

CREATE TABLE orders (
order_id string,
order_channel string,
order_time string,
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pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string

) WITH (
'connector' = 'kafka',
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

CREATE TABLE redisSink (
order_id string,
maptest Map<string, String>,
primary key (order_id) not enforced
) WITH (
'connector' = 'redis',
'host' = 'RedlisIP,
'password' = 'RedisPassword,
'deploy-mode' = 'master-replica’,
'schema-syntax' = 'fields'

)

insert into redisSink select order_id, Map[user_id, area_id] from orders;

EiEKafkatERE, [@KafkafgtopidE NI UL EUE:
{"order_id":"202103241000000001", "order_channel":"webShop",
"order_time":"2021-03-24 10:00:00", "pay_amount":"100.00", "real_pay":"100.00",
"pay_time":"2021-03-24 10:02:03", "user_id":"0001", "user_name":"Alice",
"area_id":"330106"}

ERedisih, BEHERIWT:

1) "maptest"”
2) "{0001=330106}"

X3Fmap:

S Fmapms, CUEAIFInKIELZEITHIZAIIT
CREATE TABLE orders (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka',
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

CREATE TABLE redisSink (
order_id string,
maptest Map<string, String>,
primary key (order_id) not enforced
) WITH (
'connector' = 'redis',
'host' = 'RedlisIP,
'password' = 'RedisPassword,
'deploy-mode' = 'master-replica,
'schema-syntax' = 'map'
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)
insert into redisSink select order_id, Map[user_id, area_id] from orders;

EiEKafkatERE, MKafkaftopicEANIITNLLEIE:
{"order_id":"202103241000000001", "order_channel":"webShop",
"order_time":"2021-03-24 10:00:00", "pay_amount":"100.00", "real_pay":"100.00",
"pay_time™:"2021-03-24 10:02:03", "user_id":"0001", "user_name":"Alice",
"area_id":"330106"}

fERedistt, BEEEERINT:
1) "0001"
2) "330106"

e Q: Hdata-typelistht, schema-syntaxSfieldsFlarrayfIXBI2A?

A: fieldsflarrayfIREASEHEERFE . AREInKEREDHRARE, fields
ALURSINFER, MarrayEEiZFE Harrayz2RE!, HarrayhRIEIESEE Y HE
B, FEtfields&E|MNRE,

¥FFfields:

tFfieldsns, CUERAIFlNK{EIEITHIAIIT:
CREATE TABLE orders (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka',
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format’ = 'json'

)i

CREATE TABLE redisSink (

order_id string,

order_channel string,

order_time string,

pay_amount double,

real_pay double,

pay_time string,

user_id string,

user_name string,

area_id string,

primary key (order_id) not enforced
Y WITH (

'connector' = 'redis',

'host' = 'RedislP,

'password' = 'RedisPassword,

'data-type' = 'list',

'deploy-mode' = 'master-replica,

'schema-syntax' = 'fields'

);
insert into redisSink select * from orders;

ZEiEKafkatERE, [@KafkaRJtopidE NI UL EUIE:
{"order_id":"202103241000000001", "order_channel":"webShop",
"order_time":"2021-03-24 10:00:00", "pay_amount":"100.00", "real_pay":"100.00",
"pay_time™:"2021-03-24 10:02:03", "user_id":"0001", "user_name":"Alice",
"area_id":"330106"}
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ii. FRAUTHSEEEERUT:
RedistiTLA T &4
LRANGE 202103241000000001 0 8

TR SHITER:
1) "webShop"

2) "2021-03-24 10:00:00"
3) "100.0"

4) "100.0"

5) "2021-03-24 10:02:03"
6) "0001"

7) "Alice"

8) "330106"

- XJFarray:
i XFarrayfis, GIEBIFlnk{ELIZITRIAIT

CREATE TABLE orders (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka',
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort, KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

CREATE TABLE redisSink (
order_id string,
arraytest Array<String>,
primary key (order_id) not enforced
) WITH (
'connector' = 'redis',
'host' = 'RedlisIP,
'password' = 'RedisPassword,
'data-type' = 'list',
'deploy-mode' = 'master-replica
'schema-syntax' = 'array’

)

insert into redisSink select order_id,
array[order_channel,order_time,pay_time,user_id,user_name,area_id] from orders;

ii. iEiEKafkatERE, MKafkafUtopicEANI ML EIE:
{"order_id":"202103241000000001", "order_channel":"webShop",
"order_time":"2021-03-24 10:00:00", "pay_amount":"100.00", "real_pay":"100.00",
"pay_time™:"2021-03-24 10:02:03", "user_id":"0001", "user_name":"Alice",
"area_id":"330106"}

iii. fERedisth, BEHERUT ( SfieldsER A EERAXBarray2Ei,
EflinkPRsinkiZFRIET P B INAdoubleZ=BIRIEE, E/DTEAD
8, HREHTFfields5arrayFEISH ) :

1) "webShop"

2) "2021-03-24 10:00:00"
3) "2021-03-24 10:02:03"
4) "0001"

5) "Alice”

6) "330106"
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1.5.14.3 Redis #3%&

INREEA
BlERedisEIENHRBT SMATIERE, MERARNES.
RO
o ERVIEENERGE, BRPTIMRBIRAER BENZ AN,
- ﬁ@@ﬁgﬁ@ﬁﬁﬁﬁ,%%%«aﬁmﬁﬁmmﬁﬁ»¢%ﬁﬂ%ﬁ&
EET.
- WEREZENN, SN (EURAEERPER) h 2ea” B,
RSN

e BlEFlink OpenSource SQLIEVRT, FE(EIRERMEHI “E17288” &, “Flink
ARAS” BEEFE “1.157 , @ik “REELEE" FREFREELHEAIOBS
W, AfEEEEEFIEE.

e JAIEARYusernamefipassword S @RS E LI PR E AN FEEBEREANZEN
b, FBIEFADEWEIREIE, REEXHRENETEPE TN, ERNES,
HiEL%L . Flink Opensource SQL{EFIDEWEIE i alEiE

o WNEFEBFREkeyHIE, MATLUBISEAink IS B ERIXE, TRFEREINIMredis
AYkey

o WIREMNER, WARRENESEHR, ERRER—FER, THRESNF
Lo
e schema-syntaxBR{E£J5R:

- Hschema-syntaxymapskarrayy, IFERFRESIALIE—, BFE
FHERMAIMapskarrayz_Ey

- Hschema-syntaxHfields-scoresht, IEERFERNMEENBE, HIiFEHRE
FEI, BN FERNEZNFRIEEFZE Hdouble, S %ZFERAVEW
HEI— 1P FEMscore, EHREIA0T:
CREATE TABLE redisSource (

redisKey string,

order_id string,

scorel1 double,

order_channel string,

score2 double,

order_time string,

score3 double,

pay_amount double,

score4 double,

real_pay double,

score5 double,

pay_time string,

score6 double,

user_id string,

score7 double,

user_name string,

score8 double,

area_id string,

score9 double,

primary key (redisKey) not enforced
) WITH (

'‘connector' = 'redis',

'host' = 'Redis/P,

'password' = 'RedisPassword,

'data-type' = 'sorted-set’,
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'deploy-mode' = 'master-replica’,
'schema-syntax' = 'fields-scores'

)

e data-typeBUELIE:

AT

Zdata-typeJgsethy, flinkdEXRIIEFERFERRILEL VAR

Hdata-typefysorted-setHschema-syntaxJafieldsflarrayfd, HREEiEEredis
AYsorted setdhRY{E, MABEIEEsCore,

Zdata-typeystringht, ReeB— 1M FERFE.

Ldata-typefgsorted-set, Hschema-syntaxamapht, [REZRFEZIN, HAE
B EERFER, BEZEImapxkE, EIhzFEmapiivalueFES
doublezk8Y, FiRscore, ZFERIMaphIkeyFrredisiIsetHIE.

Ldata-typefgsorted-set, Hschema-syntaxgarray-scoresht, [RERFES
5, RECARAFERTE, BXAAFRIXRESE barray.
RN FEREPE—NFERZEERarrayFRn~RedishIsetPRIE, EZNFEE
AlJvarray<double>, FRANZS|AIscore. ERBIGNT:
CREATE TABLE redisSink (

order_id string,

arrayField Array<String>,

arrayScore array<double>,

primary key (order_id) not enforced
) WITH (

'connector' = 'redis’,

'host' = 'Redis/IP,

'password' = 'RedisPassword,

'data-type' = 'sorted-set’,

"default-score" = '3',

'deploy-mode' = 'master-replica’,

'schema-syntax' = 'array-scores'

create table dwsSource (
attr_name attr_type
(', attr_name attr_type)*
(', watermark for rowtime_column_name as watermark-strategy_expression)
,PRIMARY KEY (attr_name, ...) NOT ENFORCED

)
with (

'connector' = 'redis',

)i

SRR

'host' ="

& 1-59 S2H45AA

e BE | BME | BuEsER 15488
M\\\
connector = ¥ String connectorzs8Y, FERLERN
'redis’',
host = ¥ String redisiEZHBLE
port & 6379 Integer redisi&EEixM .
password & ¥ String redisIAIEZEED .
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SH

RAE

& HO
N Iy

HiEes

1538

namespace

String

redis keyAnamespace

delimiter

oy | DA

String

redisfiikeyFInamespaceZ @IS
BEkk

1T o

data-type

iy

hash

String

redisRU¥HEZEEY, B FIIEIR
e hash

o list

e set

e sorted-set

e string

data-typeB{EZIZRI¥ W data-
typeBUELIRITEA .

schema-
syntax

iy

fields

String

redisfschemaiE X, G&LUT
':
o fields: ERTFAEEIELEE

e fields-scores: &R sorted
setFIEZEEY

e array: &EFTFlist. set.
sorted setZ{iEE

e array-scores: j&FFsorted
set#HEEE

e map: 1&MAFhash. sorted set
#HERE

schema-syntaxBUEZIRIFER

schema-syntaxBU{E£I5RI7HE .

deploy-mode

i1y

standal
one

String

redisEEBFRURREBIRTL, XI5
standalone. master-replica.
cluster, EKiAstandalone,

retry-count

i
v

Integer

RESMEEREKRAIATIRN, 0
RiEIAIK/N, NmSRARKS
HRedisException, &
requestQueueSizeiZ & ARAKHY
(EBSHEITHHE B EE TR
FRESHERLEMEE . EsME
BIREAFNLREEEKAIATE,
Br]ae B EZANEKRHIBA, HiE
HEZE=E, BABREN
2147483647 ,

connection-
timeout-millis

iy

10000

Integer

Sl redisEE R ITHIERKEERT
B ED o
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2% 25 | BOAME | #uEeE Izl):]
WHiss

commands- & 2000 Integer EIFRER AN AY R AATE]

timeout-millis

rebalancing- | & 15000 | Integer redisEEBF K MATAOARRATE

timeout-millis

scan-keys- & | 1000 Integer BREIEENIHE .

count

default-score | & 0 Double Hdata-typeigEH “sorted-set”
FHEZEEIRIB IASCore

deserialize- & | fail-job | Enum AR R AT RIS IR 5 20 o

error-policy KR, AaLTE:
e fail-job: {EAEM
o skip-row: BETLEIHIE
e null-field: ZEHRIHIER

null

skip-null- & | true Boolean eaPkgnull,

values

lookup.async | & false Boolean ERredistERAY, EEFERRS
1/0,

lookup.paralle | & | 7% int EXNERKEZEEHFNEENFHT

lism Eo .igj(ikr%;ﬁ-lz, ul]%;kfﬁyﬂibiﬁ
I, UMk BEdEEsBhcE
(WIREN TR
“lookup.parallelism” ) RS
FTE, SUEEEBAEEFHN
FHiTE.

lookup.batch.i | & | 1s Duration HETEHREIETLMERASAIERFK

nterval FHMANICR. IWEEXEEIOTLL
FRRKIERREFHANICRE.

lookup.batch.s | & 100L long A LAY KNSR, LUME

ize HITHEEEIEGE

lookup.batch | & | false Boolean IEERAERtEEKRMK. MR
BB, BRuyREREE
lookup.batch.interval 0
lookup.batch.size IR, ILHh,
BT EEHA IR B R TN HIRISE
W, APWRIE flink BcE+RE0
[SF8 table.exec.batch-
lookup.enabled' %I

ignore- & | false Boolean TR RN R IEE RN A EIRAR

retractions I FRIKEER
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2% 25 | BOAME | #uEeE 548
M\\\

iy
cH

key-column String Redis FschemaFkey

ANl

MKafkaRRPIZENEIE, HRedisRIFA%ER, AR _EBERNRREEE A\Kafkats
REt, HERLRUT:

1. &EEERERERE, RiERedisKKafkaFrERIEIAFAB = IFMEIRBRAE
SRR, HEPEREERFInKRIERRE

2. & HRedisflKafkalIZE£H, HFIINERUEEITFlinkAIBATIMEZHUE . SE M
it ibE B R IERedisAOMBUENLH AT EE M . AREEEE, NRTREREESE
ERIN, BUFRTAKEI

3. ERRedisEFix, @I NapSmERedis XN NEIE:

HMSET 330102 area_province_name al area_province_name b1 area_county_name c1
area_street_name d1 region_name e1

HMSET 330106 area_province_name al area_province_name b1 area_county_name c2
area_street_name d2 region_name e1

HMSET 330108 area_province_name al area_province_name b1 area_county_name c3
area_street_name d3 region_name e1

HMSET 330110 area_province_name al area_province_name b1 area_county_name c4
area_street_name d4 region_name e1

4. 2%EgIEFlink OpenSourcefEll, gl flink opensource sqUEdl, BNLATIELL
B, 1235z TR . ZAEVEIAEKafka DEURIR, RedisfERdiR, HIEEAN
FlIKafkaZEREH

WA INE S HIBIRIESCFRIMRIZ L
CREATE TABLE orders (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string,
proctime as Proctime()
) WITH (
'connector' = 'kafka',
'topic' = 'kafkaSourceTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)
Bl #EsR

create table area_info (
area_id string,
area_province_name string,
area_city_name string,
area_county_name string,
area_street_name string,
region_name string,
primary key (area_id) not enforced -- redisfiykey
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) WITH (
'connector' = 'redis',
'host' = 'RedlisIP,
'password' = 'RedisPassword,
'data-type' = 'hash’,
'deploy-mode' = 'master-replica

)
- RIEM R RN E SR TRE R ERE

create table order_detail(
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string,
area_province_name string,
area_city_name string,
area_county_name string,
area_street_name string,
region_name string

) with (

'connector' = 'kafka',

'topic' = 'kafkaSinkTopic,

'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,

'format' = 'json’

)3

insert into order_detail
select orders.order_id, orders.order_channel, orders.order_time, orders.pay_amount, orders.real_pay,
orders.pay_time, orders.user_id, orders.user_name,
area.area_id, area.area_province_name, area.area_city_name, area.area_county_name,
area.area_street_name, area.region_name from orders
left join area_info for system_time as of orders.proctime as area on orders.area_id = area.area_id;

5. i&EiEKafkatER%, [@Kafkalisource topicHEA I TN EEE:
{"order_id":"202103241606060001", "order_channel":"appShop", "order_time":"2021-03-24 16:06:06",
"pay_amount":"200.00", "real_pay":"180.00", "pay_time":"2021-03-24 16:10:06", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

{"order_id":"202103251202020001", "order_channel":"miniAppShop", "order_time":"2021-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2021-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

{"order_id":"202103251505050001", "order_channel":"appShop", "order_time":"2021-03-25 15:05:05",
"pay_amount":"500.00", "real_pay":"400.00", "pay_time":"2021-03-25 15:10:00", "user_id":"0003",
"user_name":"Cindy", "area_id":"330108"}

6. iEREKafkafEE¥, 7EKafkaflsink topiciZENEURE, ERHIESEWNT:
{"order_id":"202103241606060001","order_channel":"appShop","order_time":"2021-03-24
16:06:06","pay_amount":200.0,"real_pay":180.0,"pay_time":"2021-03-24
16:10:06","user_id":"0001","user_name":"Alice","area_id":"330106","area_province_name":"a1","area_ci
ty_name™:"b1","area_county_name":"c2","area_street_name":"d2","region_name":"e1"}

{"order_id":"202103251202020001","order_channel":"miniAppShop","order_time":"2021-03-25
12:02:02","pay_amount":60.0,"real_pay":60.0,"pay_time":"2021-03-25
12:03:00","user_id":"0002","user_name":"Bob","area_id":"330110","area_province_name":"a1","area_cit
y_name":"b1","area_county_name":"c4","area_street_name":"d4","region_name":"e1"}

{"order_id":"202103251505050001","order_channel":"appshop","order_time":"2021-03-25
15:05:05","pay_amount":500.0,"real_pay":400.0,"pay_time":"2021-03-25
15:10:00","user_id":"0003","user_name":"Cindy","area_id":"330108","area_province_name":"a1","area_c
ity_name":"b1","area_county_name":"c3","area_street_name":"d3","region_name":"e1"}
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>

=T

NRAEwindowsIA iz EredisFENFNES, REHEANMIRERE, BERIER.

1.5.15 Upsert Kafka

Thaekik

HURRSR

EEE

Apache Kafka@— R, I ERY. &, 8B AmITRBEERSR,
BEEEINIE. AESKX. IFMUERIAIRBIEYE, EaEANEEENEZS
{ER, Upsert Kafka iEiEgE i lupsert 5Tt MKafka topicHRiZENEIRFISEIES
AKafka topic, FEBTIFRERFEREK,

o {FJhsource, upsert-kafka &EfZsREr~changelogift, EFEFHFECERAT—
SEHTEMIBRSE .

HIRICRPROvaluetF iR ORI —keyBIERfE— 1 valuefJUPDATE, INEREIX  key
(WNEAFEAERAKkey, NIZEFFIFMAINSERT ) . FIFERZELL, changelog
MPREIRICRIAERESIUPSERT, tHFRJIINSERT/UPDATE, EA{EMIEBERE
keyB MBI TEMEEBE . B, value ATRSE BB ENDELETEHE .

o {EJfsink, upsert-kafkaZEiZEsILAiEZE changelogiit. ESIGINSERT/
UPDATE_AFTEREUE(ENIEERIKafkaiBEE N, FISDELETEEUELAValue I==HY
KafkaiHEB AN ( RRXIN key ROTHEHMER ) o FlinkiSRIBERIIAMERIENE
J‘&ﬁgzaﬂMﬁﬁf%iIEIﬁ?.J:E@iﬁ%‘ﬁf?, ELtE—E5E EREH/MREREEE
E—HP XA,

2= 1-60 15355
el #is

EFFREE BR. ERE

ZIp=IEWFERIZTAEDLIBVRZING L, ESkafkafe IR RERE, BR
FRILURIESEFREr R IR EfAN T2 HMN .

o IfUEREREIRERE, B5F (SIRIRFANEE ) TIEEREREES

To

IMETRBEREEAN, BF2I (EUAE=AFEE ) + “&£48° 575,

e BlEFlink OpenSource SQLIFILAY, FHEIFIRIBREAY “I5725” &, “Flink
WRAR” BEIEE “1.157 , Gk “REFEFEIVHEE” FHRERF(FIHATAIOBS
W, HEEREEEFILAT.

o JAIEARJusernamefpassword EiEgmAB I IS & BB R EEB R AL £
b, ZINfEFDEWEIREIE, RENHSENELESFENFN, FERITRE,
#fiR% 2. Flink Opensource SQLEEFIDEWEIE A ENR

e  Upsert Kafka ta#&LAupsert 5T T1E, HEFEEDDLREN F# ., TEFIEE
FRENESRFFEER— 2 XMEHET, & changlog source TEX E#E
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k& EMHER changelog FFEEBHE—4. EXNERGEREMLFEHIN
fEKafkaiHSaTkeyH .

o T ZEESRLA upsert AR TAE, Zi&EHZ=E(FJ9 source IZARY, AJLURRE
BHEREREMEE—FEESER.

o HIREZEMYER, BSEFormatETs,

EEER
create table kafkaTable(
attr_name attr_type
(', attr_name attr_type)*
(",'PRIMARY KEY (attr_name, ...) NOT ENFORCED)
)

with (
'connector' = 'upsert-kafka’,
'topic' =",
'properties.bootstrap.servers' =",

'key.format' =",
'value.format' ="

Y
SHHA

*& 1-61 SRR

2H A | RUA | BUESE | REE
ik |28 B

~

connector 2 T String | connector3$8Y, XgFupsert kafkaiZfz
28, FEHIE ' upsert-kafka's

topic = 7o String | Kafka topicfZ,

properties.bo | 2 % String | Kafka brokersitstit, LUES 5.

otstrap.server
S

key.format

fil
oH

String | AFXIKafkaiBEFkeyEiD FIILF IR
FIMLRIE . key==EREIPRIMARY KEY
IBEIEE . IFHERUT:

® Csv

e json

e avro

B2EFormatlMAILSKENEZFHEE
MEXSH,
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8% 25 |mn | s | e
it |2 | =

key.fields- & y String | AEERRIFTEFREN BENAIE,
prefix LUt SERANZEREER RN,
HANBRT, BIRAT . MRENTH
TEMNBIS, MZFRZLFIF0 key.fields'EBIG(E
FBRIRETR. ESEERINAIENESR
BURT, ISMIBREISR, HEZPEEHE
BB BIR. BEE, hEREK
'value.fields-include' RIREN
'EXCEPT_KEY',

String | T3 KafkaiBEH value B8 E54L
FIRFFIERIRET . SHFAUER:

® (CSv

fil
oH

value.format

e json
® avro

B2EFormatlMAILAENEZFHEE
FMER S

value.fields- ALL String | EHIPPLEERMZEIEES . BUETE
include BT

o ALL: HERvaluezfa g8 &schema
NEFE=FER, BiaENXPEINFE.

e EXCEPT_KEY: iERHyvalueZinEE
schemafIFFBAZE, EXATHENF
EZBRAM o

String | ZEIRAT LMEEEERIKafkas ],

“properties.” ERYESRZWRILEE X
£ kafkaS¥EOIEFRISHE, Flinks
B8 RIEINE FAY "properties.” Bl
8, FISHEIRERIRELIRERAN
KafkaClient,
flan: fmejLiEE
'properties.allow.auto.create.topics' =
'false' SRZ21FBENIEIEE topics
{B:2'key.deserializer' 1
'value.deserializer' 2R RiF@ETIZA
EiESH, FAFnkEESIXLESEHRY
=

sink.parallelis Intege | TEMupsert-kafka sink EFHIHITE .
m r NBRT, HiERBEHTE, 5L
TFEEBEFRIHITERE—H.

el

iy
cH

properties.*

N
H
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SH

25 |mn | s | e
it |2 | =

rows

sink.buffer- | & 0 Intege | EFRIFE], &BEEEFINCREE.
flush.max- r LsinkiZHR S Ekey FHVEHAT, B

BIREBE key IRE—FRICE, EIt
SinkEETFREFR BRI/ & fEKafka topicHI%L
B2, UKERAIXEERtombstoneid
B, AJLlBIdigE N 0REZERE.
HABRT, ZEERTE. IR
EHEF sink B, SERNRE
'sink.buffer-flush.max-rows'F]
'sink.buffer-flush.interval FRNMELI K
FENE.

sink.buffer- & 0 Durati | EfFRIFTEVERAYE, BIHZAtEER
flush.interval on THIBBRIFTEFERE, U=

#(ms)  #(s) . 28 (min) I/,
BF (h) o flan'sink.buffer-
flush.interval'="10 ms',

HANBRT, ZEERFE. R
EHE sink &7, FERMNZE
'sink.buffer-flush.max-rows'#]
'sink.buffer-flush.interval FRNMZELR K
F=EIE.

TCEIRE

RRITTEIEFRYIR, BSlIKafkaiEi&ss .

Nl

o B ZRBIRNDMS KafkaZUERFIZEEIE, HEAZIPrintEREF.

a.

b.

SEILRRESRERE, RiEKafkaPTERNEIAFAE =FFMeIZE RN AVIEREY
iR, F4PEREMARIFlinkRHERIRE

REKafkafIZEE, RIIAGMUEEITFlnkBIPAZIRERKIE . &% Wi

HhbEEMERIEKafkafI b T IEE M . tIREEERE, WRREBREESE
GBERTN, BNFRRKRKEI

2Zg|#Flink OpenSourcefEll, BlzEflink opensource sqUEL, BIANLAT
RV, 1R3IE1TEL,

R SUEEAY, EFEURERER “1Z7887 &, “FlinkhRAR” 1%&Z%
“1157 , @i “REEVEE” FHeEFRFFIBERIOBSH, H{EREL
BEFVHE . MTHARRIIESHSIRIESCIRIFMEEN

CREATE TABLE upsertKafkaSource (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
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area_id string,
PRIMARY KEY (order_id) NOT ENFORCED
) WITH (
'connector' = 'upsert-kafka',
'topic' = 'KafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkAddress2:KafkaPort,
'key.format' = 'csv',
'value.format' = 'json'

)

CREATE TABLE printSink (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string,

PRIMARY KEY (order_id) NOT ENFORCED

) WITH (

‘connector' = 'print’

)i

INSERT INTO printSink SELECT * FROM upsertKafkaSource;

EKafkasA9EEtopicIBEAII THUE (iFE: kafkalE\BUERHBIEE

key) .

{"order_id":"202303251202020001", "order_channel":"miniAppShop", "order_time":"2023-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2023-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

{"order_id":"202303251505050001", "order_channel":"appshop", "order_time":"2023-03-25
15:05:05", "pay_amount":"500.00", "real_pay":"400.00", "pay_time":"2023-03-25 15:10:00",
"user_id":"0003", "user_name":"Cindy", "area_id":"330108"}

{"order_id":"202303251202020001", "order_channel":"miniAppShop", "order_time":"2023-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2023-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330111"}

EEtaskmanagerfJout> 4, FIBERSEUT:
+1(202303251202020001,miniAppShop,2023-03-2512:02:02,60.0,60.0,2023-03-2512:03:00,0002,B
0b,330110)

+1(202303251505050001,appshop,2023-03-25
15:05:05,500.0,400.0,2023-03-2515:10:00,0003,Cindy,330108)

U(202303251202020001,miniAppShop,2023-03-2512:02:02,60.0,60.0,2023-03-2512:03:00,0002,B
0b,330110)
+U(202303251202020001,miniAppShop,2023-03-2512:02:02,60.0,60.0,2023-03-2512:03:00,0002,
Bob,330111)

o Tfl2: MKafkaiRZRIKEXDMS Kafka source topic¥iE, BT Upsert Kafkash
B E & Kafka source topicEHEE A\Z|Kafka sink topicd,

a.

SEERRMERER, RiIEKafkaffERIEINFAS 1 FM SZBNAYEEE
iR, FH8EPmEERRIFlnksR IR

REKafkafIZEE, RIIAMMUEEITFlnkBIPAZIRERHIE . &% Wit

HbEEMERIEKafkafI B UENIXATIEE M . tIREEEE, WRREBREESE
ABERTN, BUFRRKRKEI

2Zg|#&Flink OpenSourcefEll, BlzEflink opensource sqUEL, BIANLAT
RV, 1R3IE1TEL,

R CUEEAY, EFEWURERER “1Z7887 &, “FlinkhRAR” 1%&Z%
“1157 , @i “REEVEE” FH&EFRFFIHERIOBSH, H{EREL

BEFUHE . MTFHARRIIMESHSIRIESCIRIFMEEN
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CREATE TABLE orders (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string
) WITH (
'connector' = 'kafka’,
'topic' = 'KafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkAddress2:KafkaPort,
'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)

CREATE TABLE upsertKafkaSink (

order_id string,

order_channel string,

order_time string,

pay_amount double,

real_pay double,

pay_time string,

user_id string,

user_name string,

area_id string,

PRIMARY KEY (order_id) NOT ENFORCED
) WITH (

'connector' = 'upsert-kafka',

'topic' = 'KafkaTopic,

'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort, KafkAddress2:KafkaPort,

'key.format' = 'csv',

'value.format' = 'json'

)
insert into upsertKafkaSink select * from orders;

d. iEiEKafkatER¥, kafkadsource topic&ixEul TN EEE:
{"order_id":"202303251202020001", "order_channel":"miniAppShop", "order_time":"2023-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2023-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

{"order_id":"202303251505050001", "order_channel":"appshop", "order_time":"2023-03-25
15:05:05", "pay_amount":"500.00", "real_pay":"400.00", "pay_time":"2023-03-25 15:10:00",
"user_id":"0003", "user_name":"Cindy", "area_id":"330108"}

{"order_id":"202303251202020001", "order_channel":"miniAppShop", "order_time":"2023-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2023-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330111"}

e. iEiEKafkatER¥, FxHYkafka sink topiclIEiE, ERSEWT:
{"order_id":"202303251202020001", "order_channel":"miniAppShop", "order_time":"2023-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2023-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

{"order_id":"202303251505050001", "order_channel":"appshop", "order_time":"2023-03-25
15:05:05", "pay_amount":"500.00", "real_pay":"400.00", "pay_time":"2023-03-25 15:10:00",
"user_id":"0003", "user_name":"Cindy", "area_id":"330108"}

{"order_id":"202303251202020001", "order_channel":"miniAppShop", "order_time":"2023-03-25
12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2023-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330111"}
o fI3: MRSEEEfFSKerberosiAiE, FHKafkaffEFISASL_PLAINTEXTHMY,
MKafkaiFRIKEEHE, HEAFIPrintEERE=+.
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SERFREREE, RIEMRSERIFITEREIUTAE =M F M CIZB AT
sRRIEIR, FHERREERIIFInKRERIRE .

IREMRSERFIZ A, HINIARMUEEIIFlinkAIATIMERE . S5
I EEE R EKafkaRO BT iEE T . NREEER, NWERTERS
ZARERLT], BNFRTRARAI.

2£#6J3Flink OpenSourcefEll, Bl3Zflink opensource sqfENl, N
ENVBIA, $235E1TENL .

TR CIEMEWEY, EMFWRIERER BTS84, “FlinkhRA” &
“1.157 , Ak “RIEFEWVAE FHREFRFEWHTAIOBSHE, HEEEE
BEFEIES . NTFHAPRINESEERIEERMRIES

CREATE TABLE upsertKafkaSource (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string,
PRIMARY KEY (order_id) NOT ENFORCED
) WITH (
'connector' = 'upsert-kafka',
'topic' = 'KafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort KafkAddress2:KafkaPort,
'key.format' = 'csv',
'value.format' = 'json’,
'properties.sasl.mechanism' = 'GSSAPI',
'properties.security.protocol' = 'SASL_PLAINTEXT',
'properties.sasl.kerberos.service.name' = 'kafka', --mrsHf &
'properties.connector.auth.open' = 'true’,
'properties.connector.kerberos.principal' = 'username’, --FAF4
'properties.connector.kerberos.krb5' = 'obs://xx/krb5.conf', --krb5_confi&{2
'properties.connector.kerberos.keytab' = 'obs://xx/user.keytab' --keytabf&{Z

)i

CREATE TABLE printSink (
order_id string,
order_channel string,
order_time string,
pay_amount double,
real_pay double,
pay._time string,
user_id string,
user_name string,
area_id string,

PRIMARY KEY (order_id) NOT ENFORCED

) WITH (

'connector' = 'print’

)i

INSERT INTO printSink SELECT * FROM upsertKafkaSource;

[KafkadPAYIEEtopicRIEANINI T EHE ((F5: kafkafE \EHERTIBIERE
key ) :
{"order_id":"202303251202020001", "order_channel":"miniAppShop", "order_time":"2023-03-25

12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2023-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330110"}

{"order_id":"202303251505050001", "order_channel":"appshop", "order_time":"2023-03-25
15:05:05", "pay_amount":"500.00", "real_pay":"400.00", "pay_time":"2023-03-25 15:10:00",
"user_id":"0003", "user_name":"Cindy", "area_id":"330108"}

{"order_id":"202303251202020001", "order_channel":"miniAppShop", "order_time":"2023-03-25
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12:02:02", "pay_amount":"60.00", "real_pay":"60.00", "pay_time":"2023-03-25 12:03:00",
"user_id":"0002", "user_name":"Bob", "area_id":"330111"}

e. B&HtaskmanagerfJoutIf4, HIBERSEWUT:
+1(202303251202020001, miniAppShop,2023-03-2512:02:02,60.0,60.0,2023-03-2512:03:00,0002,
0b,330110)
+1(202303251505050001,appshop,2023-03-2515:05:05,500.0,400.0,2023-03-2515:10:00,0003,Cind
¥,330108)
U(202303251202020001,miniAppShop,2023-03-2512:02:02,60.0,60.0,2023-03-2512:03:00,0002,
0b,330110)

+U(202303251202020001,miniAppShop,2023-03-2512:02:02,60.0,60.0,2023-03-2512:03:00,0002,
Bob,330111)

S

PN ET
X

1.6 HUEER{(FES DML

1.6.1 SELECT

SELECT
IEATEI

SELECT [ ALL | DISTINCT ]
{* | projectltem [, projectitem ]* }
FROM tableExpression
[ WHERE booleanExpression ]
[ GROUP BY { groupltem [, groupltem ]* } ]
[ HAVING booleanExpression ]

EAIREA
SELECTIE@ AT MERAIEEEIE .
ALLRTRIREIFIBER .
DISTINCTRREEIFREEER.
pEI—E

o FIEEMNERVRZCEGFENE, BlsHE,

e WHEREXEFIEEEANTIERY, SRFHTHTERNZER, XRZEF,
ZEIEER

e GROUP BYI{EERNANFE, AILIBEFEHHE, BalAZFES A,

5

R EEII3TE,

insert into temp SELECT * FROM Orders WHERE units > 3;

MA—HESHUE.

insert into temp select 'Lily’ , ‘male’ , ‘student’ , 17,
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WHERE 1358+
IEERI

SELECT {*| projectltem [, projectitem ]* }
FROM tableExpression
[ WHERE booleanExpression ]

EiEiRA

FAWHEREFATIEEITER

pES—E I

o FTEENFRVRNECEFER, SUSHE.

e  WHERERMFTIE, BRHESKMHRICRTIRE, REHEERICR.
=~

KB EEE3IHENTF 1089 TR,

insert into temp SELECT * FROM Orders
WHERE units > 3 and units < 10;

HAVING i3iEF&
IngesgR
FFAHAVINGFaIIT S &EiaLs
BiEEX
SELECT [ ALL | DISTINCT ] {*| projectltem [, projectitem ]* }
FROM tableExpression
[ WHERE booleanExpression ]

[ GROUP BY { groupltem [, groupltem ]* } ]
[ HAVING booleanExpression ]

= %iAR

HAVING —i85GROUP BYSH, 55@iIGROUP BYi#H{T9H, BIEHAVINGFGH
I}J:' HAVING?@ﬁ*%%K\_#) _EI:llzl %o

WNRITTESEHZGROUP BYHEIIERW, NABEAWHEREFE#HITIIIE, MEMH
HAVINGFa#1TidiE

<
RIE=FEEnameXi&Estudenti#H 70, BiRAEGscorelm KEATFISHNICRIFELR.

insert into temp SELECT name, max(score) FROM student
GROUP BY name
HAVING max(score) >95;

1% GROUP BY
ThaeHA
BTSRRI
EENER
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SELECT [ ALL | DISTINCT ] {*| projectltem [, projectltem ]* }
FROM tableExpression
[ WHERE booleanExpression ]
[ GROUP BY { groupltem [, groupltem ]* } ]

1|:|I£1‘HEE
GROUP BY: #£%In]9 98 %5GROUP BY5%%IGROUP BY,

e EA%FIGROUP BY: 3 5GROUP BYFHHFNEBE—7I,

e Z%IGROUP BY: }EGROUP BYFAHAIE—7, HEEIEDISIZIEGROUP BYRIFR
BFEROH, hEFEREERNCREEMER—EAF,

GroupByfERRMBER P F=E FLE
5

IRiEscoreZnameF N FEXFEstudentiFTH4E, FHREIDHELER.,

insert into temp SELECT name,score, max(score) FROM student
GROUP BY name,score;

#FiA= GROUP BY

Thaefid
RRANRME TR BIRIE
IEEET

SELECT [ ALL | DISTINCT ] {*| projectltem [, projectitem ]* }
FROM tableExpression
[ WHERE booleanExpression ]
[ GROUP BY { groupltem [, groupltem ]* } ]

iE %5 AE

groupltem: HLAREFER, 2FR, LAILIRFHRRYEFEA, FEERSE
TR

7

BNl

SeR FAsubstring R EENFRnamelIFF 58, FHIRBIZFFHHHETHAH, REGH
FFAFER NI NANCTRE

insert into temp SELECT substring(name,6),count(name) FROM student
GROUP BY substring(name,6);

Grouping sets, Rollup, Cube
Thigetiik

e  GROUPING SETS B GROUP BY FAALAE— 1N ERTFHZSNEE GROUP BY
FHIAY UNION ALL 4ERkRIERE, FBEERELL GROUP BY 5.,

o ROLLUPECUBE?&-EES%MUFE%W%&H REEE Mo BTFITHEE.

e CUBEEMRERERERTIMEY P ENIEESHIRS,
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e Rollup&ERIERER R 7 FNEd P ENE—BEREENERS.
EERBIU

SELECT [ ALL | DISTINCT ] {*| projectltem [, projectitem ]* }
FROM tableExpression
[ WHERE booleanExpression ]
[ GROUP BY groupingltem]

1EAiIRA

groupingltem: Z&Grouping sets(columnName [, columnName]*).
Rollup(columnName [, columnName]*). Cube(columnName [, columnName]*)

EEE

%

=~

S RIFEEEFuserflproduct 945 R
INSERT INTO temp SELECT SUM(amount)

FROM Orders
GROUP BY GROUPING SETS ((user), (product));

GROUP BY H{FH HAVING iTiE
ThaefiR
FIFHAVINGFRER S HEEIITIE .
IEAET

SELECT [ ALL | DISTINCT ] {*| projectltem [, projectitem ]* }
FROM tableExpression
[ WHERE booleanExpression ]
[ GROUP BY { groupltem [, groupltem 1* } ]
[ HAVING booleanExpression ]

BEixiReE

HAVING: —f85GROUP BYSH, 5ci@idIGROUP BYi#{TH4H, BEHAVINGFAH
BHTITIR

RSN

o MNRITIBFEMHZGROUP BYRIEIAZER M, WABEFWHEREFAHITIZIE,

ERAHAVINGFai#{T3E . HAVINGSGROUP BY&H, Fi@EiIGROUP BY#
PE, BEHAVINGFGHFHTIIE.

o HAVINGHRER & REIIMNRERNZERYIUEGROUP BYREIIAIFE: .
e HAVINGFAYTIFEARZE, BRAERHSE.

]l

SEkIBnumXdZEtransactionsi# 748, BRIFHAVINGFRXEIRERHITIIIE,
pricc5amountRIRAIERR AE AR TF50000YiC RE#IFELHR, IREIXIMNAInum K price
SamountSRIRIERA(E .

insert into temp SELECT num, max(pricetamount) FROM transactions
WHERE time > '2016-06-01'
GROUP BY num
HAVING max(price*amount)>5000;
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1.6.2 INSERT INTO
ATRIENBEERINSERT INTO iEGRBIEWER B NSinkEH .

BHIEE—" Sink &
o EEER
INSERT INTO your_sink
SELECT ... FROM your_source WHERE ...

o fl

KBIEX TN FEmMy_source Flmy_sink, FHFEFRINSERT INTO1EA]IsourceKikiF

HIBRFHHENEIsinkZ .
--{$Fdatagen connectorBllEiEZ&my_source
CREATE TABLE my_source (
name VARCHAR,
age BIGINT
Y WITH (
‘connector' = 'datagen');

--{§Fjdbc connectorBlZZHixzkmy._sink
CREATE TABLE my_sink (
name VARCHAR,
age BIGINT
Y WITH (
‘connector' = 'jdbc’,
'url' = 'jJdbc:mysql://xxx/your-database',
'table-name' = 'your-table',
‘'username' = 'your-username’,
'password' = 'your-password'

)i

--{EFAINSERT INTOIE@Mmy_sourceXRiEREIR, FHEAEImy_sinkz
INSERT INTO my_sink

SELECT name, age

FROM my_source;

BHIEEZ Sink &

EXECUTE STATEMENT SET BEGIN ... END; EE#IEZEZ/ Sink&rIWIEER, BF

EXER— MW FHRITZS MENERERYRIE

A R

SHIEEZ/Sink3Elt, EXECUTE STATEMENT SET BEGIN ... END; 24181%

o IHEER
EXECUTE STATEMENT SET BEGIN
-- =" DMLES
INSERT INTO your_sink1
SELECT ... FROM your_source WHERE ...;

-- BZ-/DMLES
INSERT INTO your_sink2
SELECT ... FROM your_source WHERE ...
END;
o xfl
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ABIEN TiRZKdatagen_source. SinkZprint_sinkAF0print_sinkB, #AfS{EA
EXECUTE STATEMENTH{TEENINSERT INTOIEE, SiSHEREHIEIEE NI
A[EIRIsink
-~ datagen connectorfll#&i&EZ datagen_source
CREATE TABLE datagen_source (
name VARCHAR,
age BIGINT
Y WITH (
‘connector' = 'datagen’

);
--fEEAprint connectorBlI#LEERZE print_sinkA F1 print_sinkB

CREATE TABLE print_sinkA(
name VARCHAR,
age BIGINT

) WITH (
‘connector' = 'print'

)i

CREATE TABLE print_sinkB(
name VARCHAR,
age BIGINT

) WITH (

‘connector' = 'print’

)i

--{§F EXECUTE STATEMENT SET BEGINEH{TFE INSERT INTO 1E4],
25— INSERT INTOiEf)#Edatagen_sourceZRHPRUEIRIEEIIEFS N print_sinkA,
--Z52 INSERT INTO IETISEURIRREIEE A print_sinkB, .
EXECUTE STATEMENT SET BEGIN
INSERT INTO print_sinkA

SELECT UPPER(name), min(age)

FROM datagen_source

GROUP BY UPPER(name);
INSERT INTO print_sinkB

SELECT LOWER(name), max(age)

FROM datagen_source

GROUP BY LOWER(name);
END;

1.6.3 E5&(F

Union/Union ALL/Intersect/Except
EEEN
query UNION [ ALL ] | Intersect | Except query
EiXiHEA
e UNIONREIZNERERIFHE.
e IntersectiRE| BN EITERIIZE,
o ExceptiREIZNEIRERAVESE
pES—E A

o ESEERIU—TERMHFBERERERRE, FUEPE—SELECTIETIRERIFIEW
2E$E|a ’ §U E"J%ﬂ_fﬁg$ﬁﬁ ) 5”%2:_%‘@%1:5@ o

e UNIONEGARZEER], UNION ALLEAREER,
<

i Orders1¥10rders2l9FEE, FEESEEICH.
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IN

1.6.4 &

insert into temp SELECT * FROM Orders1
UNION SELECT * FROM Orders2;

IEAET

SELECT [ ALL | DISTINCT ] { *| projectitem [, projectitem 1* }
FROM tableExpression
WHERE column_name IN (value (, value)*) | query

Ei%iAe

INIRIEFFFRiFEwhere FAIFMESZ ME . MRFTAXNELENRFEIPFE, U

1R[E] true ,

ES—E A

FEERVRBEENER, BiZ5HELREESRARFET—H.
=~

it OrderssiNewProducts®productfJuserilamount(Z & .

insert into temp SELECT user, amount

FROM Orders

WHERE product IN (

SELECT product FROM NewProducts
)i

GROUP WINDOW

EiXiAE
Group WindowiE X EGROUP BYE, BN pHRBEIH—FKICR, SEUT/L#:
o PDHEH

A B

EmatiEZRPR SQL EiFH, SEENREHY time_attr SIS |IH—1 &)

MEtEENE, BizEMEEIEE T IERT B4,
e time_attriZ & Fevent-timelFSEZER Htimestamp (3) KA,

o time_attri@ & faprocessing-timeAt LEIEELE,

I FHALIERY SQL Eif), DAEBEREAY time_attr SEWSME—Mtimestamp

KB
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F 1-62 DHREE

SABEORE ootz
TUMBLE(time_attr, EX—NRPEO
interval)

RINEOIRIT O E R EEEISFELATE

(interval ) BIARESHNELEEO,

Ban, 5 SERGREIEOLL 5 D8 afRid T
1794,

RINBE O T LAENIESERTE (HERME. ikt
12 ) sbiBaRdE) (RAME ) .

interval)

HOP(time_attr, interval,

EX—NBERRIRTEIE O ( 7 Table APl HRFRJD
BEEO ) .

BEEOE— " EErFEE ( 5249
interval 2% ) UR—NB8oigvias (55—
interval 2%¢ ) .
WNRBohiEs/NFEORSFEETE, BahEnn
ﬁtﬂiﬂié; Fitt, FEEEsEEISIEO
fFlan, — KA 15 2ERsBsEED, Eigh
BIfER 5 o, BEEEs— TR, EE 3 41
15 SERIEOF BEE O LIE X ES4RT
18] (HERLIR, SRR ) SiRbEERTIE] (GRALEE )
J:O

SESSION (time_attr,
interval)

EX—=IEREED.
SENEEQIRE— 1 EEFEE, BEE
AL R SRR interval FTE X BB ERATIEIFT
tE; BI— AR EEOEE XAEREER
RESMEI, ZEOSHKHE.
FlanrsiaEOrYEmmAdER 30 95, SEAE
ERRIBSEAZI30S ¢/, SNRWNEIFENCE,
NEFEH—PFISIEREEO ( BNZTEE
SHWRINEIZRIRYED ) , BINRAE 30 S8R
REMNEFRCE, XNEOBSEXE. S
B E)E T LAGEFASE (4 ATIE) (#EALIE . AL )
sabIERYE) (FREE ) .

o EHNHEIRE

BJLAE LA N R R R A S M AT RIS R AR RSB 1

A E=

HEREWRERSGROUP BY FRFRISEEANRMEHENSEKER .
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£ 1-63 BOHEIREE

LHENRREL izl

TUMBLE_START (time_attr, interval) | IR[EIHEXI AR . BIFISIEEOR
HOP_START (time_attr, interval, EIPIAY T FRATIENEL

interval)

SESSION_START (time_attr,

interval)

TUMBLE_END(time_attr, interval) | IR[E/EXINAYRD . BEIFISIEECE
HOP_END(time_attr, interval, LAY ERESER

interval) SEEILAMY ERETaE AT EEEE

SESSION_END(time attr. interval) | FEITAMGIRIER, (EiaafiamLe
-END(time_attr, interval) | o T B Oijoin LR 5 48
BONSEEO LS,

TUMBLE_ROWTIME(time_attr, REINE— N BTFRESFSEE TG
interval) AIRIERIRTIEE M ( rowtime
HOP_ROWTIME (time_attr, interval, attribute ) , tlﬁ?ﬂ%ﬂzﬂﬂ‘@ﬂﬂ’ﬂjoin
oy ME(time.. LR HEEOGAEED LR,
SESSION_ROWTIME (time_attr,

interval)

TUMBLE_PROCTIME(time_attr, RE— BT EEEEEE TR aRE
interval) {ERY SN IERTBI2 %L, LLRIETFRSEEDO
HOP_PROCTIME(time_attr, AYjoinlAR > SEE Mk BB LRI
interval, interval) =-

SESSION_PROCTIME (time_attr,

interval)

Gl

/| BRITESUM (£81) (SHEaaE) .
insert into temp SELECT name,
TUMBLE_START(ts, INTERVAL '1' DAY) as wStart,
SUM(amount)
FROM Orders
GROUP BY TUMBLE(ts, INTERVAL '1' DAY), name;

/| BRITESUM (£81) (4E2RTaE) .
insert into temp SELECT name,
SUM(amount)
FROM Orders
GROUP BY TUMBLE (proctime, INTERVAL '1' DAY), name;

[ BN E SR E PRI 24/\BIRISUM (HE) .
insert into temp SELECT product,
SUM(amount)
FROM Orders
GROUP BY HOP(ts, INTERVAL '1' HOUR, INTERVAL '1' DAY), product;

[/ ITEEANSIENSUM (B2 ) , ER12/)\IAESERE (SEHEE) .
insert into temp SELECT name,
SESSION_START(ts, INTERVAL '12' HOUR) AS sStart,
SESSION_END(ts, INTERVAL '12' HOUR) AS sEnd,
SUM(amount)
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FROM Orders
GROUP BY SESSION(ts, INTERVAL '12' HOUR), name;

TUMBLE WINDOW ¥ &
IheesiA
DLI TUMBLERRZIhEEIE e 2 IELATINEE

e TUMBLEEEHAMANA , =HIEER

TUMBLEEIERZRY, AILURIERBRIMASTREMIEAAED, HHME
OFFaEtEZE S ERAEE ORI EERE, EFAENRLENRLE, A
AR ORI E N BT LB EIRHRIER .

o IBREEUERVEIAMY
EEOSERRE, RIFEEERE, RIFZEAEIRATE, BEIA— MR
7, UEHEONmEER

o WNRFEAiInsertiBAELERE Asink, NisinkFEEZiFupsertti®Dt,, FrLAGERE
FETHFupserti®(E, HENTH#E,

o GEREYENRBEXATHMATE, FLIERERREXR.
o HEIREWIERS GROUP BY FAFRISHEE LR EHERISEHFKAR

o UNR(FFEHRTIE, MEE(FMBwatermarki®xiR, BT ( Edrorder_time#
FRRASEEATE%], watermarkBdiEigER3F ) :

CREATE TABLE orders (

order_id string,

order_channel string,

order_time timestamp(3),

pay_amount double,

real_pay double,

pay_time string,

user_id string,

user_name string,

area_id string,

watermark for order_time as order_time - INTERVAL '3' SECOND
Y WITH (

'connector' = 'kafka',

'topic' = 'kafkaTopic,

'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort, KafkaAddress2:KafkaPort,

'properties.group.id' = 'Groupld,

'scan.startup.mode' = 'latest-offset’,

'format' = 'json'

)i

o INR{EAIERE, WEEERTEIIRE, ERXBUT (HAprocBlokbiERS
&5l ) :
CREATE TABLE orders (
order_id string,
order_channel string,
order_time timestamp(3),
pay_amount double,
real_pay double,
pay_time string,
user_id string,
user_name string,
area_id string,
proc as proctime()
) WITH (
'connector' = 'kafka',
'topic' = 'kafkaTopic,
'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,

SCASRRAS 01 (2024-11-14) WRIXERE © ERRABIRAE] 197



HIRHIRER
Flink SQL i&£8% 1 Flink Opensource SQL1.15 iE£5#

'properties.group.id' = 'Groupld,
'scan.startup.mode' = 'latest-offset’,
'format' = 'json’

)i
IEAETL

TUMBLE(time_attr, window_interval, period_interval, lateness_interval)
EERG
BlanAETtime_attrE4E5UA: testtime, BORTBERI10%, REIERATEI107)
EERAIA:
TUMBLE(testtime, INTERVAL '10' SECOND, INTERVAL '10' SECOND, INTERVAL '10' SECOND)
S¥HE
= 1-64 258

2% | iR SHEREL

:itme_a ﬁﬂam’ﬂ%1#5#@3@%%@59‘@)%@ -

r o

o time_attri® & Jevent-timelTS
AU Htimestamp (3) 8,

o time_attri@ & fprocessing-timeAdT;

FiEEEE,
windo | FRREOAVFERHL e #T1: INTERVAL '10'
w_inte SECOND
rval FrEOEERRA10

b EIRIESCRR S MZ
period | FTERTOENEIBEMENIEE, 0| g o R

_interv | EEOLERRT, NEOFEFR, Sis

al period_intervalBf<EBFHI—REIHER. | ® f&zL2: INTERVAL "10'
MREERE, WIALEERDEmE | MINUTE
s FREOEERRA105
i, BIRIELPRERIEMIZ
latene | FXREOLEERGIER ateness_intervalld AEE .
ss_inte | <, SEFIHAEROLRGERISEINE - .
- \ SUTEEE 2P £3£3: INTERVAL '10
nal | ARETZEONMIE, HEERNE | o
WEUKE’JQ/I\@TEgB/E\E%ﬁEﬁHﬁﬁ% o %EZ]_TD Ej-l‘ETJ |‘E—|J BE%—I O
488 SRR S R
LR ROV, Foio 2t RS

lateness_interval 9fa{E, #BARAEBHR-

(1) #eA
period_intervalfllateness_intervalA~a] Afa# .
e  Hperiod_intervalHORY, FREBFEEEONFEMARE;
e  Hlateness_interval H0RY, FRBFERAEOSREIIEERE;
o T EHNLBIESR, BARMRIEENISBESR, (MERZ@AITUMBLEEO,
o NR{NF(EFMIERATESRE, MFEEE Likperiod_intervalt&z{ARAY"109RE S '0's

THEDREL
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% 1-65 HHENREL

HHENEREL izl
TUMBLE_START (time_attr, IREEX A REERAN TR
window_interval, period_interval, At 1a)E o

lateness_interval)

TUMBLE_END(time_attr, window_interval, | iR[EIfEITNASRENE SEEILASMI L
period_interval, lateness_interval) FRAdaEk .

]l

1. RIRBITRE S EAkafkalEAEUEIRE, IDBCIEAEURERRAITAFE30M HAY
giﬁ&%, FRIEEORITTRIAAE O FEIEFAER, BERSIIFITEIIDBC

RIEMySQLAkafkaFIERIEIMFAB A F M EIZ BN AYISTR, FH40ErmZEERATIA

5, AEREREE, NAFN, EENHEEHSEERRIAIINTT, FRIEMySQLAI
I;;\fkaﬁ’ﬂﬂﬂhbﬂﬂiﬁﬁ)\ﬂﬁﬁ'ﬁo NRaEEE, NWFRTRERCSEHERI; BNRIAKK
1,

FEMySQLEYflinkEHEZE T Bl ZForder_count, SIEREGIIIT:

CREATE TABLE “flink™."order_count” (
‘user_id" VARCHAR(32) NOT NULL,
‘window_start” TIMESTAMP NOT NULL,
‘window_end” TIMESTAMP NULL,
“total_num’ BIGINT UNSIGNED NULL,
PRIMARY KEY (‘user_id", "window_start")

) ENGINE = InnoDB
DEFAULT CHARACTER SET = utf8mb4
COLLATE = utf8mb4_general_ci;

BlgEflink opensource sqUEdl, FHRZIEITIEW ( XEREFEORA/NG30F, A
[EER 9108, FERRNENRENSH, BIEOSREIMNREREEH, USHEHmE—
RAIEZER . EwatermarkEIABSEOLERG, FHHAtEEwWatermark5¥PIAIEHE
MASHAIE, HAEITEIHBIMEEO,; WRESHLML, WiZBIESEER) !
CREATE TABLE orders (

order_id string,

order_channel string,

order_time timestamp(3),

pay_amount double,

real_pay double,

pay_time string,

user_id string,

user_name string,

area_id string,

watermark for order_time as order_time - INTERVAL '3' SECOND
) WITH (

'connector' = 'kafka',

'topic' = 'kafkaTopic,

'properties.bootstrap.servers' = 'KafkaAddress1:KafkaPort,KafkaAddress2:KafkaPort,

'properties.group.id' = 'Groupld,

'scan.startup.mode' = 'latest-offset’,

'format' = 'json’

)

CREATE TABLE jdbcSink (
user_id string,
window_start timestamp(3),
window_end timestamp(3),
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total_num BIGINT,

primary key (user_id, window_start) not enforced
) WITH (

'connector' = 'jdbc',

'url' = 'jJdbc:mysql://<yourMySQL>:3306/flink’,

'table-name' = 'order_count',

'username' = '<yourUserName>',

'password' = '<yourPassword>',

'sink.buffer-flush.max-rows' = '1'

)

insert into jdbcSink select
order_id,
TUMBLE_START (order_time, INTERVAL '30' SECOND, INTERVAL '10' SECOND, INTERVAL '5' SECOND),
TUMBLE_END(order_time, INTERVAL '30' SECOND, INTERVAL '10' SECOND, INTERVAL '5' SECOND),
COUNT(*) from orders

GROUP BY user_id, TUMBLE(order_time, INTERVAL '30' SECOND, INTERVAL '10' SECOND, INTERVAL '5'

SECOND);

$B4 [kafkaPBEAFE ( XBREE— N BFEFRERNETITE, BERARMERERSE
10:00: 13RI TR EHERIRENE ) -
{"order_id":"202103241000000001", "order_channel":"webShop", "order_time":"2021-03-24 10:00:00",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}
{"order_id":"202103241000000002", "order_channel":"webShop", "order_time":"2021-03-24 10:00:20",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}
{"order_id":"202103241000000003", "order_channel":"webShop", "order_time":"2021-03-24 10:00:33",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}
{"order_id":"202103241000000004", "order_channel":"webShop", "order_time":"2021-03-24 10:00:13",
"pay_amount":"100.00", "real_pay":"100.00", "pay_time":"2021-03-24 10:02:03", "user_id":"0001",
"user_name":"Alice", "area_id":"330106"}

FES EMySQLPERTRETIEERLER,, BHEERNT (AL ERRER LS
R, UXERTHEREER) :
select * from order_count
user_id window_start window_end total_num
0001 2021-03-24 10:00:00 2021-03-24 10:00:30 3
0001 2021-03-24 10:00:30 2021-03-24 10:01:00 1
TR

OVER WINDOW

Over Window5Group Window[X 5lII7£FOver windowE—{7#fsimdti—5icH.
iEEE

SELECT agg1(attr1) OVER (
[PARTITION BY partition_name]
ORDER BY proctime|rowtime
ROWS
BETWEEN (UNBOUNDED|rowCOUNT) PRECEDING AND CURRENT ROW FROM TABLENAME

SELECT agg1(attr1) OVER (
[PARTITION BY partition_name]
ORDER BY proctime|rowtime
RANGE
BETWEEN (UNBOUNDED|timelnterval) PRECEDING AND CURRENT ROW FROM TABLENAME

1EAiREA
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% 1-66 S#{ixHH

2% SR
PARTITION | ISESEMNER, SMOESEITITE,
BY

ORDER BY fEEHIEZ processing timedkevent time{EJHRTEEL .

ROWS NHEO.

RANGE BHEE O,

RSB

o MMBENREYIEXZIE— &0 , BEENS K. HIFHXE,

o HBI{XZ#F PRECEDING (R BER) £ CURRENT ROW SEEIRAIEO .
FOLLOWING FrifidRIX BIHAR 4 o

e ORDER BY MRS ETENHIRTEEME .
]

[/ HEMNRNZEhZEI B a9 LAY SR S F0 (in proctime)
insert into temp SELECT name,
count(amount) OVER (PARTITION BY name ORDER BY proctime RANGE UNBOUNDED preceding) as
cntl,
sum(amount) OVER (PARTITION BY name ORDER BY proctime RANGE UNBOUNDED preceding) as cnt2
FROM Orders;

/] T EEEPUSCRANTER 2 F(in proctime)
insert into temp SELECT name,

count(amount) OVER (PARTITION BY name ORDER BY proctime ROWS BETWEEN 4 PRECEDING AND
CURRENT ROW) as cnt1,

sum(amount) OVER (PARTITION BY name ORDER BY proctime ROWS BETWEEN 4 PRECEDING AND
CURRENT ROW) as cnt2

FROM Orders;

/] TTEEIE60sAITER 2F(in eventtime) EFHHATEILMIE, HHATEIO0rdershaJtimeattr=E
insert into temp SELECT name,

count(amount) OVER (PARTITION BY name ORDER BY timeattr RANGE BETWEEN INTERVAL '60'
SECOND PRECEDING AND CURRENT ROW) as cnt1,

sum(amount) OVER (PARTITION BY name ORDER BY timeattr RANGE BETWEEN INTERVAL '60' SECOND
PRECEDING AND CURRENT ROW) as cnt2

FROM Orders;

1.6.4.1 BOREL

BOFEEE (Windowing TVFs)

BHORLETRRATZD . BOIERDEAERANG “4F7 , XEFTLUAEREZ E
T

Apache Flink 2T BOXRERE ( table-valued function, E5TVF ) IEXAY
HiRLSEIEOS:

o FIEN

o BEIEMO
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o ZEWREM

ZiELE, 8 TEIUNAT IS ED, XERTEERNEOXRERHAIE
B, flan: EsEOaLUER N RS REZSTED.

BOXRBERE 2 Flink EXHIZEERZHEL ( Polymorphic Table Function, 85
PTF) , PTF 2 SQL 2016 tREFII—MISERRIRERE, BAILUERIEA—ISE

BOFERMRS AR (BEF ) WEAE. BOFERS BHS SQUIRE,
TISEFRONELIHE HEEEA. fI0: B0 TopN. &0 Join, MHEROE

RFEOREG.

EENEIERBESEFREXME: BORM.

EOREE T
Apache Flink 123 1MRAERNEOFRERE: TUMBLE, HOP 1 CUMULATE,
BOFXERHANREIESEFELEFIFMINN=1MEEE O/, HBI=2:

“window start” , “window end” , “window_time” .

T EER, window_time 2 TIMESTAMP ¢ TIMESTAMP_LTZ 28 ( B4R
KAEUR TR =R ) B9=FEE . window_time FERFTFEEE T AT aIRE
E, fBIan: EfAIBEOFREREL, skEFinterval joins, over aggregations, BHIER
E%7F window_end - Tms,

#®sE0 (TUMBLE )
o InBEfEA
TUMBLEREISES MR —MEEA/NIEDF .. RENEOMNANEEET

BE.
fan: RIIEET—1 5 PHRYUREIEN . Flink ¥& 5 SE— 1 FE
(N

1-3 ReEORGIE

A

y window 1 | window 2 ; window 3 ;, window 4 ; window5

1 1 1 1 1 1

user’ | O® | @@, @ 00 @ o
1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1

wer2 || 9000 00 ! 0 | 00@
1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1

user 3 1 @ 900 T 00 . 0 I
1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1

1 le—p 1 1 1 1

1 1 1 1 1 1

! ) ! ! !

\ time

window size

o BEHR
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TUMBLE REEL R EEIEFRABTEESRE—MEH. ERitEE, E
BUEFEROIEISE NS EMEREEE . ETEIRN, EORRARIATE
BHEFERXHE TIMESTAMP 5§ TIMESTAMP_LTZ #9288,

TUMBLE HiREIEEIERIGRRIFTESIFIMIINE=1ATEEEOS, 5

£2: “window start” , wmdow end” “window_time” . BRELEITE,
FERIEEREYE “timecol” %%ﬁ‘,ﬁg timestamp %/,

TUMBLE(TABLE data, DESCRIPTOR(timecol), size [, offset ])

& 1-67 TUMBLE RE(S 01508

¥ =A% L)z
data 2 HESTNEIEA 2Tl
timecol = FIREARRE, REFIERIEATEE IR
ZBETEIE O,
size = BOKN (A< )
offset B BOREE.
o xfl

-- tables must have time attribute, e.g. “bidtime" in this table
Flink SQL> desc Bid;

+ + + +ammae + + +

| name | type | null | key | extras | watermark |

+ + +ammae + + +

| bidtime | TIMESTAMP(3) *ROWTIME* | true| | | *bidtime™ - INTERVAL '1' SECOND |
| price | DECIMAL(10, 2) | true | | | |

| item | STRING | true | | | |

+ + + +ammae + + +

Flink SQL> SELECT * FROM Bid;

+ + + +
| bidtime | price | item |
+ + + +

| 2020-04-15 08:05 | 4.00 | C |
| 2020-04-15 08:07 | 2.00 | A |
| 2020-04-15 08:09 | 5.00 | D |
| 2020-04-15 08:11 | 3.00 | B |
| 2020-04-15 08:13 | 1.00 | E |
| 2020-04-15 08:17 | 6.00 | F |
+ + + +

Flink SQL> SELECT * FROM TABLE(
TUMBLE(TABLE Bid, DESCRIPTOR(bidtime), INTERVAL '10' MINUTES));
-- or with the named params
-- note: the DATA param must be the first
Flink SQL> SELECT * FROM TABLE(
TUMBLE(
DATA => TABLE Bid,
TIMECOL => DESCRIPTOR(bidtime),
SIZE => INTERVAL '10' MINUTES));

+ + + + + + +
| bidtime | price | item | window_start | window_end | window_time |
+ + + + + + +

| 2020-04-15 08:05 | 4.00 | C | 2020-04-15 08:00 | 2020-04-15 08:10 | 2020-04-15 08:09:59.999 |
| 2020-04-15 08:07 | 2.00 | A | 2020-04-15 08:00 | 2020-04-15 08:10 | 2020-04-15 08:09:59.999 |
| 2020-04-15 08:09 | 5.00 | D | 2020-04-15 08:00 | 2020-04-15 08:10 | 2020-04-15 08:09:59.999 |
| 2020-04-15 08:11 | 3.00 | B | 2020-04-15 08:10 | 2020-04-15 08:20 | 2020-04-15 08:19:59.999 |
| 2020-04-15 08:13 | 1.00 | E | 2020-04-15 08:10 | 2020-04-15 08:20 | 2020-04-15 08:19:59.999 |
| 2020-04-15 08:17 | 6.00 | F | 2020-04-15 08:10 | 2020-04-15 08:20 | 2020-04-15 08:19:59.999 |
+ + + + + + +
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-- apply aggregation on the tumbling windowed table
Flink SQL> SELECT window_start, window_end, SUM(price)
FROM TABLE(
TUMBLE(TABLE Bid, DESCRIPTOR (bidtime), INTERVAL '10' MINUTES))
GROUP BY window_start, window_end;

+ + + +
|  window_start | window_end | price |
+ + + +

| 2020-04-15 08:00 | 2020-04-15 08:10 | 11.00 |
| 2020-04-15 08:10 | 2020-04-15 08:20 | 10.00 |
+ + + +

iBap&En (HOP)
o IjmEfEIR
BIEORSEETRE— N ERNEOF .. MRNEOREG, BEOANS
£, ZIMBEINT —PMELBSIEZ RS, MREMTRNTEOKR/N, MEEFE
HIRESNUR . EXMIFE, FETURSERESTED.
flan: AILAE X —PE50NEE—IR. KNAT0DHRIEL . S50 WRIEHIA
1053 9 RIARIEHRERIE O, a0 FEIRf R :

1-4 BEEOREIE

* window 1
' ; ! ! :
user 1 00 ® ©
l
user 2 o i o000
:
user 3 o0 : o
wind<;pw 4 :
| |
time ]

window size window slide

o EXiEA

HOP B it aEEFBRIE— 78R . 7y —M EH. TaitEE, X1
At aE I RIS E Ao IBRTEE M . T EEI, XPEORR

AR B F RS RE TIMESTAMP 8% TIMESTAMP_LTZ R9ZE8Y,

HOP AR EHE B ERIAZRAIFFBESIFIM I =1 BFiEEeE 0%, 23l2:
“window_start” , “window_end” , “window_time” . REU=1TE, BB

AORYEEMYE “timecol” ¥EEEEA—NEMBY timestamp 31,

HOP(TABLE data, DESCRIPTOR(timecol), slide, size [, offset ])

% 1-68 HOP S £

e A% AR
data = IBERIEEESIRIER .
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2 BRWYI% Lz
timecol = IR, REHIEI I EEMETIN

IZBREEIEO

slide = BORBE I,

size = BOKD ()

offset B BOMNREE.
<l

> SELECT * FROM TABLE(
HOP(TABLE Bid, DESCRIPTOR(bidtime), INTERVAL '5' MINUTES, INTERVAL '10' MINUTES));
-- or with the named params
-- note: the DATA param must be the first
> SELECT * FROM TABLE(
HOP(
DATA => TABLE Bid,
TIMECOL => DESCRIPTOR(bidtime),
SLIDE => INTERVAL '5' MINUTES,
SIZE => INTERVAL '10' MINUTES));

+ + + + + + +
| bidtime | price | item |  window_start | window_end | window_time |
+ + + + + + +

| 2020-04-15 08:05 | 4.00 | C | 2020-04-15 08:00 | 2020-04-15 08:10 | 2020-04-15 08:09:59.999 |
| 2020-04-15 08:05 | 4.00 | C | 2020-04-15 08:05 | 2020-04-15 08:15 | 2020-04-15 08:14:59.999 |
| 2020-04-15 08:07 | 2.00 | A | 2020-04-15 08:00 | 2020-04-15 08:10 | 2020-04-15 08:09:59.999 |
| 2020-04-15 08:07 | 2.00 | A | 2020-04-15 08:05 | 2020-04-15 08:15 | 2020-04-15 08:14:59.999 |
| 2020-04-15 08:09 | 5.00 | D | 2020-04-15 08:00 | 2020-04-15 08:10 | 2020-04-15 08:09:59.999 |
| 2020-04-15 08:09 | 5.00 | D | 2020-04-15 08:05 | 2020-04-15 08:15 | 2020-04-15 08:14:59.999 |
| 2020-04-15 08:11 | 3.00 | B | 2020-04-15 08:05 | 2020-04-15 08:15 | 2020-04-15 08:14:59.999 |
| 2020-04-15 08:11 | 3.00 | B | 2020-04-15 08:10 | 2020-04-15 08:20 | 2020-04-15 08:19:59.999 |
| 2020-04-15 08:13 | 1.00 | E | 2020-04-15 08:05 | 2020-04-15 08:15 | 2020-04-15 08:14:59.999 |
| 2020-04-15 08:13 | 1.00 | E | 2020-04-15 08:10 | 2020-04-15 08:20 | 2020-04-15 08:19:59.999 |
| 2020-04-15 08:17 | 6.00 | F | 2020-04-15 08:10 | 2020-04-15 08:20 | 2020-04-15 08:19:59.999 |
| 2020-04-15 08:17 | 6.00 | F | 2020-04-15 08:15 | 2020-04-15 08:25 | 2020-04-15 08:24:59.999 |

+ + + + + + +

-- apply aggregation on the hopping windowed table
> SELECT window_start, window_end, SUM (price)
FROM TABLE(
HOP(TABLE Bid, DESCRIPTOR(bidtime), INTERVAL '5' MINUTES, INTERVAL '10' MINUTES))
GROUP BY window_start, window_end;
+ + +
window_start | window_end | price |
+ + +
| 2020-04-15 08:00 | 2020-04-15 08:10 | 11.00 |
| 2020-04-15 08:05 | 2020-04-15 08:15 | 15.00 |
| 2020-04-15 08:10 | 2020-04-15 08:20 | 10.00 |
| 2020-04-15 08:15 | 2020-04-15 08:25 | 6.00 |

+ + + +

+— +

&0 ( CUMULATE)

IngEHmIA

EREOERESSPIEEFTH, tbtzn»ﬁkﬁuﬁ%ﬂﬁ RopEO . Blan: SHGE

2 M 00:00 FHEE D HALHIZEFT UV, 10:00 BF UV ZREM 00:00 Z 10:00 gIUV
2, ERFOTERABERUIIE

CUMULATE RREIEETTREIZNED, WNREOHFG, BEXRIRKEO
X/NHEDO, FrENELDHESEXEANTE, 55, ’iElE’JFﬁ“HJ‘l‘Eﬂ%IEIEE
. EaILUE CUMULATE BN ELENBEESAE O/ TUMBLE &
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O, AEBENRNEDNRS SESHEREOFREEOERSKARNILNE
M. FUEREBOSFEEEHBRIKBEEKX/N.

flgn: VIR, 240N RNHNRITED, SXRATLERSIXEEN:
[00:00, 01:00), [00:00, 02:00), [00:00, 03:00),

1-5 EREOREIE

ey,

[00:00, 24:00)

window 3 window 6
window 2 window 5
A window 1 window 4

1 1 1 | 1

user 1 [ X X B o0 0 [

:

[}

user 2 o 000 [ X ] [ 000

:

[}

user 3 ) 000 [ X RK J I

1 ; 1 1 : :

1 t t 1 1 1

1 / leoo 1 1 1

! ! 5 ! !

time
max window size window step
iBisiad

CUMULATE EEEiaB RIS —THEART— 0. ErnteE

=X, XN EEMFERONTIEE NS EREE . ETEELS, X
BHOFRHHITEEEFRYRE TIMESTAMP 3§ TIMESTAMP_LTZ gY£8Y,
CUMULATE HIiRE{EEIEEIRFAIREFIFIMIMN =" BFEEE O3, 25
2: “window start” , “window_end” , “window_time” . REI=TE,
[FERREEE “timecol” YEEEHEA—NEMAY timestamp 31,

CUMULATE(TABLE data, DESCRIPTOR(timecol), step, size)

% 1-69 CUMULATE #2050

S A WIE 488

data 2 HEEEETINE.

timecol = SIHIARTS, REHIRIE AT EE SR
ZMESRIEO .

step 2 BEESENRREOZEEINANEDO X
N

size 2 BOKDN (L)

offset S BONREE.

Bl

> SELECT * FROM TABLE(

CUMULATE(TABLE Bid, DESCRIPTOR(bidtime), INTERVAL '2' MINUTES, INTERVAL '10' MINUTES));
-- or with the named params
-- note: the DATA param must be the first
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BORRES

> SELECT * FROM TABLE(
CUMULATE(
DATA => TABLE Bid,
TIMECOL => DESCRIPTOR(bidtime),
STEP => INTERVAL '2' MINUTES,
SIZE => INTERVAL '10' MINUTES));

+ + + + + + +
| bidtime | price | item | window_start | window_end | window_time |
+ + + + + + +

| 2020-04-15 08:05 | 4.00 | C | 2020-04-15 08:00 | 2020-04-15 08:06 | 2020-04-15 08:05:59.999 |
| 2020-04-15 08:05 | 4.00 | C | 2020-04-15 08:00 | 2020-04-15 08:08 | 2020-04-15 08:07:59.999 |
| 2020-04-15 08:05 | 4.00 | C | 2020-04-15 08:00 | 2020-04-15 08:10 | 2020-04-15 08:09:59.999 |
| 2020-04-15 08:07 | 2.00 | A | 2020-04-15 08:00 | 2020-04-15 08:08 | 2020-04-15 08:07:59.999 |
| 2020-04-15 08:07 | 2.00 | A | 2020-04-15 08:00 | 2020-04-15 08:10 | 2020-04-15 08:09:59.999 |
| 2020-04-15 08:09 | 5.00 | D | 2020-04-15 08:00 | 2020-04-15 08:10 | 2020-04-15 08:09:59.999 |
| 2020-04-15 08:11 | 3.00 | B | 2020-04-15 08:10 | 2020-04-15 08:12 | 2020-04-15 08:11:59.999 |
| 2020-04-15 08:11 | 3.00 | B | 2020-04-15 08:10 | 2020-04-15 08:14 | 2020-04-15 08:13:59.999 |
| 2020-04-15 08:11 | 3.00 | B | 2020-04-15 08:10 | 2020-04-15 08:16 | 2020-04-15 08:15:59.999 |
| 2020-04-15 08:11 | 3.00 | B | 2020-04-15 08:10 | 2020-04-15 08:18 | 2020-04-15 08:17:59.999 |
| 2020-04-15 08:11 | 3.00 | B | 2020-04-15 08:10 | 2020-04-15 08:20 | 2020-04-15 08:19:59.999 |
| 2020-04-15 08:13 | 1.00 | E | 2020-04-15 08:10 | 2020-04-15 08:14 | 2020-04-15 08:13:59.999 |
| 2020-04-15 08:13 | 1.00 | E | 2020-04-15 08:10 | 2020-04-15 08:16 | 2020-04-15 08:15:59.999 |
| 2020-04-15 08:13 | 1.00 | E | 2020-04-15 08:10 | 2020-04-15 08:18 | 2020-04-15 08:17:59.999 |
| 2020-04-15 08:13 | 1.00 | E | 2020-04-15 08:10 | 2020-04-15 08:20 | 2020-04-15 08:19:59.999 |
| 2020-04-15 08:17 | 6.00 | F | 2020-04-15 08:10 | 2020-04-15 08:18 | 2020-04-15 08:17:59.999 |
| 2020-04-15 08:17 | 6.00 | F | 2020-04-15 08:10 | 2020-04-15 08:20 | 2020-04-15 08:19:59.999 |
+ + + + + + +

-- apply aggregation on the cumulating windowed table
> SELECT window_start, window_end, SUM(price)
FROM TABLE(
CUMULATE(TABLE Bid, DESCRIPTOR(bidtime), INTERVAL '2' MINUTES, INTERVAL '10' MINUTES))
GROUP BY window_start, window_end;

+ + + +
|  window_start | window_end | price |
+ + + +

| 2020-04-15 08:00 | 2020-04-15 08:06 | 4.00 |
| 2020-04-15 08:00 | 2020-04-15 08:08 | 6.00 |
| 2020-04-15 08:00 | 2020-04-15 08:10 | 11.00 |
| 2020-04-15 08:10 | 2020-04-15 08:12 | 3.00 |
| 2020-04-15 08:10 | 2020-04-15 08:14 | 4.00 |
| 2020-04-15 08:10 | 2020-04-15 08:16 | 4.00 |
| 2020-04-15 08:10 | 2020-04-15 08:18 | 10.00 |
| 2020-04-15 08:10 | 2020-04-15 08:20 | 10.00 |
+ + + +

Offset AlIESH, ALABRNTEONSE . JURIESERIIXE . BHAER TE
OB E 0. AEAMRBENLUREICERSENED. Fli0: 7£ 10 98AE9R
SEOT, BHEE 2021-06-30 00:00:04 BRSSO ERIB N EOR?

2 offset 79 -16 MINUTE, #IESHEEIEN [2021-06-29 23:54:00,
2021-06-30 00:04:00)

4 offset 9 -6 MINUTE, EUESSOERFIZEO [2021-06-29 23:54:00, 2021-06-30
00:04:00),
2 offset 79 -4 MINUTE, #iE=oBEEIEO [2021-06-29 23:56:00, 2021-06-30
00:06:00) .

4 offset 9 0, EES S BEEIEO [2021-06-30 00:00:00, 2021-06-30
00:10:00) ,

2 offset 79 4 MINUTE, #¥iE&5EEIENO [2021-06-29 23:54:00, 2021-06-30
00:04:00) .

SCASRRAS 01 (2024-11-14) WRIXERE © ERRABIRAE] 207



HIEPIRE
Flink SQL &i£&% 1 Flink Opensource SQL1.15 iE£&#

e Y offset 9 6 MINUTE, HiIESSECZIEO [2021-06-29 23:56:00, 2021-06-30
00:06:00) .

o ¥ offset 9 16 MINUTE, EiES o EEIED [2021-06-29 23:56:00, 2021-06-30
00:06:00), FHAITLAAREL, BEARRNEORESEXIE O DB INE—HF
B, ELmEoEIF, -16 MINUTE, -6 MINUTE #0 4 MINUTE %3 10 958hA/M
AR E O ERERE .

(AR

BORBREZMWEONDE, HASEM Watermark

-- NOTE: Currently Flink doesn't support evaluating individual window table-valued function,
-- window table-valued function should be used with aggregate operation,
-- this example is just used for explaining the syntax and the data produced by table-valued function.
Flink SQL> SELECT * FROM TABLE(
TUMBLE(TABLE Bid, DESCRIPTOR(bidtime), INTERVAL '10' MINUTES, INTERVAL '1' MINUTES));
-- or with the named params
-- note: the DATA param must be the first
Flink SQL> SELECT * FROM TABLE(
TUMBLE(
DATA => TABLE Bid,
TIMECOL => DESCRIPTOR(bidtime),
SIZE => INTERVAL 10" MINUTES,
OFFSET => INTERVAL '1' MINUTES));

ar + ar ar ar Ar

bidtime | price | item |  window_start | window_end | window_time |

F— +

t + + + + + +
| 2020-04-15 08:05 | 4.00 | C | 2020-04-15 08:01 | 2020-04-15 08:11 | 2020-04-15 08:10:59.999 |
| 2020-04-15 08:07 | 2.00 | A | 2020-04-15 08:01 | 2020-04-15 08:11 | 2020-04-15 08:10:59.999 |
| 2020-04-15 08:09 | 5.00 | D | 2020-04-15 08:01 | 2020-04-15 08:11 | 2020-04-15 08:10:59.999 |
| 2020-04-15 08:11 | 3.00 | B | 2020-04-15 08:11 | 2020-04-15 08:21 | 2020-04-15 08:20:59.999 |
| 2020-04-15 08:13 | 1.00 | E | 2020-04-15 08:11 | 2020-04-15 08:21 | 2020-04-15 08:20:59.999 |
| 2020-04-15 08:17 | 6.00 | F | 2020-04-15 08:11 | 2020-04-15 08:21 | 2020-04-15 08:20:59.999 |
+ + + + + + +

-- apply aggregation on the tumbling windowed table
Flink SQL> SELECT window_start, window_end, SUM(price)
FROM TABLE(
TUMBLE(TABLE Bid, DESCRIPTOR (bidtime), INTERVAL '10' MINUTES, INTERVAL '1' MINUTES))
GROUP BY window_start, window_end;

+ + +
t t t

| window_start | window_end | price |

+

| 2020-04-15 08:01 | 2020-04-15 08:11 | 11.00 |
| 2020-04-15 08:11 | 2020-04-15 08:21 | 10.00 |

+ +
t t t

1.6.4.2 HORS

BHOXRERK(TVRRE

BORESEITGROUP BYFIENXR, SR8 aBORERE M

“window_start” #1 “window_end” %I, F1EEAY GROUP BY Fal—4, B
AENTFEMNMESTEL—1THIRE. IEMEELER FIIREARRE, BOREART4£HE
ZR, REFOSEFRFE—BHNREER, 55, BORSSBERAZEZNFEMA

2
R o

EENEERESE AR EORS.
AR

DEBEORIFEFNESRAY BB T LAEIE window_start 1 window_end 3Ri%ERE .

SCASRRAS 01 (2024-11-14) WRIXERE © ERRABIRAE] 208


https://nightlies.apache.org/flink/flink-docs-release-1.15/zh/docs/dev/table/sql/queries/window-agg/

HIEMPIRE
Flink SQL &i£&% 1 Flink Opensource SQL1.15 iE£&#

o EOXRMEBERE
Flink 337 TUMBLE, HOP #1 CUMULATE b#E7EOERS,
- ERERXT, BEOFRERFNEEHFEERGIESHHATEIERTE, X
FEORYESES, 20 BOFERE (Windowing TVFs ) ,

- EMERXT, sOFRERFHIEEBEHEFERMIE TIMESTAMP 5§
TIMESTAMP_LTZ 258984,

-- tables must have time attribute, e.g. “bidtime" in this table
Flink SQL> desc Bid;

+ + + +ommee + + +

| name | type | null | key | extras | watermark |

+ + + +ommee + + +

|  bidtime | TIMESTAMP(3) *ROWTIME* | true | | | *bidtime™ - INTERVAL '1' SECOND |
| price | DECIMAL(10, 2) | true | | | |

| item | STRING | true | | | |

| supplier_id | STRING | true | | | |

+ + + +ommee + + +

Flink SQL> SELECT * FROM Bid;

+ + + + +
| bidtime | price | item | supplier_id |
+ + + + +

| 2020-04-15 08:05 | 4.00 | C | supplierl |
| 2020-04-15 08:07 | 2.00 | A | supplier1 |
| 2020-04-15 08:09 | 5.00 | D | supplier2 |
| 2020-04-15 08:11 | 3.00 | B | supplier2 |
| 2020-04-15 08:13 | 1.00 | E | supplier1 |
| 2020-04-15 08:17 | 6.00 | F | supplier2 |
+ + + + +

-- tumbling window aggregation
Flink SQL> SELECT window_start, window_end, SUM(price)
FROM TABLE(
TUMBLE(TABLE Bid, DESCRIPTOR (bidtime), INTERVAL '10' MINUTES))
GROUP BY window_start, window_end;

+ + + +
|  window_start | window_end | price |
+ + + +

| 2020-04-15 08:00 | 2020-04-15 08:10 | 11.00 |
| 2020-04-15 08:10 | 2020-04-15 08:20 | 10.00 |
+ + + +

-- hopping window aggregation
Flink SQL> SELECT window_start, window_end, SUM(price)
FROM TABLE(
HOP(TABLE Bid, DESCRIPTOR(bidtime), INTERVAL '5' MINUTES, INTERVAL '10' MINUTES))
GROUP BY window_start, window_end;

+ + + +
|  window_start | window_end | price |
+ + + +

| 2020-04-15 08:00 | 2020-04-15 08:10 | 11.00 |
| 2020-04-15 08:05 | 2020-04-15 08:15 | 15.00 |
| 2020-04-15 08:10 | 2020-04-15 08:20 | 10.00 |
| 2020-04-15 08:15 | 2020-04-15 08:25 | 6.00 |
+ + + +

-- cumulative window aggregation
Flink SQL> SELECT window_start, window_end, SUM(price)
FROM TABLE(
CUMULATE(TABLE Bid, DESCRIPTOR(bidtime), INTERVAL '2' MINUTES, INTERVAL '10' MINUTES))
GROUP BY window_start, window_end;

+ + + +
|  window_start | window_end | price |
+ + + +

| 2020-04-15 08:00 | 2020-04-15 08:06 | 4.00 |
| 2020-04-15 08:00 | 2020-04-15 08:08 | 6.00 |
| 2020-04-15 08:00 | 2020-04-15 08:10 | 11.00 |
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| 2020-04-15 08:10 | 2020-04-15 08:12 | 3.00 |
| 2020-04-15 08:10 | 2020-04-15 08:14 | 4.00 |
| 2020-04-15 08:10 | 2020-04-15 08:16 | 4.00 |
| 2020-04-15 08:10 | 2020-04-15 08:18 | 10.00 |
| 2020-04-15 08:10 | 2020-04-15 08:20 | 10.00 |

GROUPING SETS

BORAMZHF GROUPING SETS &%, Grouping Sets RJLUBIT— MR
GROUP BY iEAkiIAE S RIS AHERE . HURIZEMEER Grouping Sets 73
SR, FHEREEEAY GROUP BY FA—H# A NMNEHRITRS,
GROUPING SETS BB & GROUP BY FAWME S window_start F1
window_end %!, {8 GROUPING SETS FaAIHPREEAEXFNFER
Flink SQL> SELECT window_start, window_end, supplier_id, SUM(price) as price

FROM TABLE(

TUMBLE(TABLE Bid, DESCRIPTOR (bidtime), INTERVAL '10' MINUTES))
GROUP BY window_start, window_end, GROUPING SETS ((supplier_id), ());

+ + + + +
|  window_start | window_end | supplier_id | price |
+ + + + +

| 2020-04-15 08:00 | 2020-04-15 08:10 |  (NULL) | 11.00 |
| 2020-04-15 08:00 | 2020-04-15 08:10 | supplier2 | 5.00 |
| 2020-04-15 08:00 | 2020-04-15 08:10 | supplier1 | 6.00 |
| 2020-04-15 08:10 | 2020-04-15 08:20 |  (NULL) | 10.00 |
| 2020-04-15 08:10 | 2020-04-15 08:20 | supplier2 | 9.00 |
| 2020-04-15 08:10 | 2020-04-15 08:20 | supplier1 | 1.00 |
+ + + + +

GROUPING SETS BB FIIFRAILIZTH, BFlaFRiA, ©fi1avEER
BEIZ(FF GROUP BY FAI2—#HHY. —1=HY Grouping Sets ¥ RFIE1TERS
E—10ET, BMESEHE, BamHEaR.,

X3F Grouping Sets FITFFIZR, ERHIBEFHDHETFARTISHNULLIL
&, g0, LBIFE9 GROUPING SETS ((supplier_id), () B89 () FE==F5
x, SEXNAVEREIEFHY supplier_id F{FERA NULL HF,

ROLLUP

ROLLUP 2—FEEAIZEE! Grouping Sets lUEE . KEERREXRANIFE
BIZRAYSIZER, BIETIIE,

f51an: ROLLUP (one,two) ZE3F GROUPING SET((one,two),(one),()).
ROLLUP B[OE4& % GROUP BY FAWRELE window_start 1 window_end
5, {8 ROLLUP FOHREEEEXHEINFER .

fFlgn: TEXANEEFENMIFPRIEERE—HER

SELECT window_start, window_end, supplier_id, SUM(price) as price
FROM TABLE(

TUMBLE(TABLE Bid, DESCRIPTOR (bidtime), INTERVAL '10' MINUTES))
GROUP BY window_start, window_end, ROLLUP (supplier_id);

CUBE
CUBE 2—F3 =@ R Grouping Sets A . (XEREISEVIRUNFFEH
BERYFERIRE .
CUBE &85 9 GROUP BY Faw i3 & window_start 1 window_end %1/,
{8 CUBE FAFAFBERSXANFR.
fign: FTERINEIEEFWARI.
SELECT window_start, window_end, item, supplier_id, SUM(price) as price
FROM TABLE(

TUMBLE(TABLE Bid, DESCRIPTOR (bidtime), INTERVAL '10' MINUTES))
GROUP BY window_start, window_end, CUBE (supplier_id, item);

SELECT window_start, window_end, item, supplier_id, SUM(price) as price
FROM TABLE(
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TUMBLE(TABLE Bid, DESCRIPTOR (bidtime), INTERVAL '10' MINUTES))
GROUP BY window_start, window_end, GROUPING SETS (
(supplier_id, item),
(supplier_id ),
( item),
( )
)

o ZHBORE
window_start ] window_end %I 2E BRI EEFER, HAEEEME. Eitte
AR ERENIREP S MaTiaE S T ETRNEa0RE
RNTEERERENE, FEE GROUP BY FAFHIN window_time %1,
window_time 2B MOFEEE ( Windowing TVFs ) FEHN=512—, BEENO
BORFEEM . window_time FINZI GROUP BY FAEHMEEIAE . FEHME
WA LUEEBFREETRIEARIE, tbal: 2LEOREFIWindow TopN.,

THERT—SREOREG: S EORSEENEREEHEEEE_1EO
R
-- tumbling 5 minutes for each supplier_id
CREATE VIEW window1 AS
-- Note: The window start and window end fields of inner Window TVF are optional in the select
clause. However, if they appear in the clause, they need to be aliased to prevent name conflicting
with the window start and window end of the outer Window TVF.
SELECT window_start as window_5mintumble_start, window_end as window_5mintumble_end,
window_time as rowtime, SUM(price) as partial_price

FROM TABLE(

TUMBLE(TABLE Bid, DESCRIPTOR(bidtime), INTERVAL '5' MINUTES))
GROUP BY supplier_id, window_start, window_end, window_time;

-- tumbling 10 minutes on the first window
SELECT window_start, window_end, SUM (partial_price) as total_price
FROM TABLE(
TUMBLE(TABLE window1, DESCRIPTOR (rowtime), INTERVAL '10' MINUTES))
GROUP BY window_start, window_end;

1.6.4.3 & Top-N

ToaEsEE

B

ERER

&N Top-N 24F5kAY Top-N, BREEANSXENESNMEOMNN DN R/NEEKXE,.

5EETop-NAE, EOTop-NREFOZGIRECSAITop-NEHE, A4 Hads
8, &0 Top-N /\T’_@DQ*%J:,EJB?TWEE’JEPIEU%Mo

B Top-N EHTFHERPAZFESRIIESEfHMTop-NERIIFS, HETEETop-NE
IRIEREERYT . BE, B0 Top-N EHIEATEOFRERE (Windowing TVFs) &
Top-N AILAVBFEFEOREEE (Windowing TVFs ) BUIR{EZ £, LLaNEOER
é! @DTOP'N*D @D;&H%o

&0 Top-N BUEEFEEAY Top-N 1BE. BRLEbzSh, O Top-N FFE PARTITION
BY FAB B OFR BRI B OREER window_start 1 window_end., BRI
{URTEENE

BESNENERBESEFRELXAE: EOTop-N,

SELECT [column_list]
FROM (
SELECT [column_list],
ROW_NUMBER() OVER (PARTITION BY window_start, window_end [, col_key1...]
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ORDER BY col1 [asc|desc][, col2 [asc|desc]...]) AS rownum
FROM table_name) -- relation applied windowing TVF
WHERE rownum <= N [AND conditions]

EREI
Flink ASZHEIRE, BENRHEORERSUSHTED Top-N.

ANl
EHOARSEHITEDO Top-N
THEHNRGIRER T E102HRE O _ L EHEEZSIRI =AM .

-- tables must have time attribute, e.g. ‘bidtime’ in this table
Flink SQL> desc Bid;

+ + + + + +

| name | type | null | key | extras | watermark |

+ an + + + + +

|  bidtime | TIMESTAMP(3) *ROWTIME* | true | | | *bidtime" - INTERVAL '1' SECOND |
| price | DECIMAL(10, 2) | true | | | |

| item | STRING | true | | | |

| supplier_id | STRING | true | | | |

+ + + +

Flink SQL> SELECT * FROM Bid;

+ + + +

| bidtime | price | item | supplier_id |

+ + + + +
| 2020-04-15 08:05 | 4.00| A| supplier |
| 2020-04-15 08:06 | 4.00| C| supplier2 |
| 2020-04-15 08:07 | 2.00| G| suppliert |
| 2020-04-15 08:08 | 2.00| B| supplier3 |
| 2020-04-15 08:09 | 5.00| D/| supplier4 |
| 2020-04-15 08:11 | 2.00| B| supplier3 |
| 2020-04-15 08:13 | 1.00| E| supplier? |
| 2020-04-15 08:15| 3.00| H | supplier2 |
| 2020-04-15 08:17 | 6.00| F| supplier5 |
+ + +

+
t

Flink SQL> SELECT *
FROM (
SELECT *, ROW_NUMBER() OVER (PARTITION BY window_start, window_end ORDER BY price DESC) as
rownum
FROM (
SELECT window_start, window_end, supplier_id, SUM(price) as price, COUNT(*) as cnt
FROM TABLE(
TUMBLE(TABLE Bid, DESCRIPTOR (bidtime), INTERVAL '10' MINUTES))
GROUP BY window_start, window_end, supplier_id
)
) WHERE rownum <= 3;

+ + + + + +

| window_start | window_end | supplier_id | price | cnt | rownum |
+ + + + +--—+ +
| 2020-04-15 08:00 | 2020-04-15 08:10 | supplierl | 6.00 | 2 1
| 2020-04-15 08:00 | 2020-04-15 08:10 | supplierd | 5.00 | 1
| 2020-04-15 08:00 | 2020-04-15 08:10 | supplier2 | 4.00| 1
1
1
1

| 2020-04-15 08:10 | 2020-04-15 08:20 | supplier5 | 6.00 |
| 2020-04-15 08:10 | 2020-04-15 08:20 | supplier2 | 3.00 |
| 2020-04-15 08:10 | 2020-04-15 08:20 | supplier3 | 2.00 |

+

T WN—_,WN

EEOFERHEHTED Top-N
TERRAIRTR T 105t aYRaIE O Lt EM S A5 sI=RIEE

Flink SQL> SELECT *
FROM (
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SELECT *, ROW_NUMBER() OVER (PARTITION BY window_start, window_end ORDER BY price DESC) as
rownum
FROM TABLE(
TUMBLE(TABLE Bid, DESCRIPTOR (bidtime), INTERVAL '10' MINUTES))
) WHERE rownum <= 3;

+ + + + + + + +
| bidtime | price | item | supplier_id | window_start | window_end | rownum |
+ + + + + + + +

| 2020-04-15 08:05 | 4.00 | A| supplierl | 2020-04-15 08:00 | 2020-04-15 08:10 | 2|
| 2020-04-15 08:06 | 4.00 | C| supplier2 | 2020-04-15 08:00 | 2020-04-15 08:10 | 3 |
| 2020-04-15 08:09 | 5.00 | D| supplier | 2020-04-15 08:00 | 2020-04-15 08:10 | 1 |
| 2020-04-15 08:11 | 2.00| B| supplier3 | 2020-04-15 08:10 | 2020-04-15 08:20 | 3 |
| 2020-04-15 08:15 | 3.00| H| supplier2 | 2020-04-15 08:10 | 2020-04-15 08:20 | 2 |
| 2020-04-15 08:17 | 6.00 | F| supplier5 | 2020-04-15 08:10 | 2020-04-15 08:20 | 1|

1.6.4.4 HOEXE

IhEeR
BOXEE—MIFHIIEE, SRIBIEENSMIRRREENT, FEBEIEOM
PXENE N EERE—TEIE
MFRAEE, SEEEEAR, EOXEREEONRRRESEREE, A4
iR, E%EB{FT FEMNREIRS, BEitt, SEOXEERTRERAEEEMER
BY, MHEERF. BE, BEOXEEEATEORERE L, 5/, edUBTFETFSE
OXRERHAVRE. LNBEORS, BEOTopNFAFOXEL,
B O Top-NANEEFIEBAYTop-NERE . FRILZSN, BOXEFE PARTITION BY F
T EFEL window_start 1 window_end %, BRI SIS EENFE
Flink {#F8 ROW_NUMBER() BfrEEHIE, mEEOTopN—#¥, Eie L, BOZ2—
FEERAIE O Top-N: NZ21FH B R2RIEG IR Es H ST HEFY .
BENEHERESEFRMRX Y BOXE.,

Y5

Tar

EX 2

SELECT [column_Llist]
FROM (
SELECT [column_list],
ROW_NUMBER() OVER (PARTITION BY window_start, window_end [, col_key1...]
ORDER BY time_attr [asc|desc]) AS rownum
FROM table_name) -- relation applied windowing TVF
WHERE (rownum = 1 | rownum <=1 | rownum < 2) [AND conditions]

SHORAA:

e ROW_NUMBER(): AE—1ToE— 1 HE—RIEEZENFS, NHEAE
e PARTITION BY window_start, window_end [, col_key1..]: IBEEPX=FE, &
B &window_start, window_end AR EIHS X,

e ORDER BY time_attr [asc|desc]: IEEHIFS, wRERTEEME. Bal Flink 2
HAMERTE B IERNSEHATEEME .  Order by ASC R MFRBESE—1T, Order by
DESC ZRMREB&E—1T.

e  WHERE (rownum = 1 | rownum <=1 | rownum < 2): {fi{£2&&EiT rownum =1
| rownum <=1 | rownum < 2 RiRGIEGRESHEEREOXE.,
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==
FEEIN
e Flink Ix#FERHNEO. BaIEOMEREONEOXRERYEHTEOEE
o BOXEERZFRESHGREIEHTHIE
ANl
ArblER T E10DHRIRSE N LRSRE—5FICH.
-- tables must have time attribute, e.g. ‘bidtime’ in this table
Flink SQL> DESC Bid;
| name | type | null | key | extras | watermark |
|  bidtime | TIMESTAMP(S) *ROWTIME* | true | | *bidtime" - INTERVAL '1' SECOND |
| price | DECIMAL(10, 2) | true| | | |
| item | STRING | true | | | |
Flink SQL> SELECT * FROM Bid;
| bidtime | price | item |
| 2020-04-15 08:05 | 4.00 | C |
| 2020-04-15 08:07 | 2.00 | A |
| 2020-04-15 08:09 | 5.00 | D |
| 2020-04-15 08:11 | 3.00 | B |
| 2020-04-15 08:13 | 1.00 | E |
|2020 04-15 08:17 | 600|F |
Flink SQL> SELECT *
FROM (
SELECT bidtime, price, item, supplier_id, window_start, window_end,
ROW_NUMBER() OVER (PARTITION BY window_start, window_end ORDER BY bidtime DESC) AS
rownum
FROM TABLE(
TUMBLE(TABLE Bid, DESCRIPTOR(bidtime), INTERVAL '10' MINUTES))
) WHERE rownum <= 1;
| bidtime | prlce | |tem | suppller id| window_start | window_ end | rownum |
|2020 04-15 0809 | 500 | D | suppller4 | 2020-04-15 0800 | 2020-04-15 0810| 1]
| 2020-04-15 08:17 | 6.00| F| supplier5 | 2020-04-15 08:10 | 2020-04-15 08:20 | 1]
=t
1.6.4.5 HOXEX

BEOXEEL RGN BHEERIXER M . FEEEFR, BOXBISER N RPER—
BOBRMS join £MBITTE join #E3k . BOXEXANE NN DataStream window join
EIET

ERErY, SEMESER FRIXKEAR, BOXBFEAF4EhEER, REFOS
REE— I REZNER, 7:-'3’|~ BOXBESBERASENRERS., BE, EOXE
l BOXREBERY —&FH. ME, BOXKIUEEMET SOXRERH E@H;“é{’ﬁfa'
8, flan O8RS, &0 Top-N #1 BOXEx. Bal, BOXEXEZET join on £
HhEEM N MAER window_start F{ESA4F0 window_end FHEFMH ., BOXEL
%1% INNER/LEFT/RIGHT/FULL OUTER/ANTI/SEMI JOIN,

EENEMERBESEFREXIE: BOXE,
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EI—E A

o EMOXEAFET join on EHFEEFMNMMAER window_start FHESAHHN

window_end Z{EE4,
o XEMAAWO/RERERNEOXRERE.

o  EOXEHHERTEREN (TUMBLE) | /&5 (HOP) F1RM (CUMULATE )
AFRERHZ L, BEREFRIFREEL

INNER/LEFT/RIGHT/FULL OUTER

INNER/LEFT/RIGHT/FULL OUTER iXJLFE O XEXANEZIEERML, FAIEXERZE
—/> FULL OUTER JOIN B96lI¥. ZHHTEDOXELRS, FrEBEEHERE key F1BREIRLD
BOMNSIRSWXBAE—i, XBLE—1ETF TUMBLE Window TVF A& OiEERY
%, ETEAGIFF, BT join BURTEIXIRENEER 5 o8, FIEERD B
AR EINAHEEO: [12:00,12:05) #1 [12:05,12:10), L2 F1 R2 B¢ join ET—E2
ERENARTET—1TEOFR,

IEEET

SELECT ...
FROM L [LEFT|RIGHT|FULL OUTER] JOIN R -- L and R are relations applied windowing TVF
ON L.window_start = R.window_start AND L.window_end = R.window_end AND ...

Nl

SPYTEOXERS, FTEEBEER key MERIRENEONNMIRSHERKE—E, XE
SB/HE—1ETF TUMBLE Window TVF BB LERRIGIF. £ FERIGIFF, BISHF
join RIRSEIXIHPREDBIER 5 53¢, HEEHD M N RAIREED:
[12:00,12:05) %0 [12:05,12:10), L2 #1 R2 R8¢ join E—EEE2RAEIRE—IEDO
Fo

Flink SQL> desc LeftTable;

+ + + +ommae + + +

| name | type | null | key | extras | watermark |

+ + + +ommae + + +

| row_time | TIMESTAMP(3) *ROWTIME* | true | | | “row_time" - INTERVAL "1' SECOND |
| num | INT | true | | | |

| id | STRING | true | | | |

+ + + +ammee + + +

Flink SQL> SELECT * FROM LeftTable;
e R +omet

| row_time | num | id |
e R +omet

| 2020-04-15 12:02 | 1| L1 |

| 2020-04-15 12:06 | 2| L2 |

| 2020-04-15 12:03 | 3| L3 |
e R +omet

Flink SQL> desc RightTable;

+ + + +ammee + + +

| name | type | null | key | extras | watermark |

+ + + +ammee + + +

| row_time | TIMESTAMP(3) *ROWTIME* | true | | | “row_time" - INTERVAL "1' SECOND |
| num | INT | true | | | |

| id | STRING | true | | | |

+ + + +ammee + + +

Flink SQL> SELECT * FROM RightTable;
e R +omet

| row_time | num | id |
e R +omet

| 2020-04-15 12:01| 2|R2]|
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| 2020-04-15 12:04 | 3|R3|
| 2020-04-15 12:05 | 4 | R4 |
oo oo ommme PR

Flink SQL> SELECT L.num as L_Num, L.id as L_Id, R.num as R_Num, R.id as R_Id,
COALESCE(L.window_start, R.window_start) as window_start,
COALESCE(L.window_end, R.window_end) as window_end

FROM (
SELECT * FROM TABLE(TUMBLE(TABLE LeftTable, DESCRIPTOR(row_time), INTERVAL '5'
MINUTES))
)L
FULL JOIN (
SELECT * FROM TABLE(TUMBLE(TABLE RightTable, DESCRIPTOR (row_time), INTERVAL '5'
MINUTES))
)R
ON L.num = R.num AND L.window_start = R.window_start AND L.window_end = R.window_end;
+ + + + + + +
| L_.Num | L_Id | R_Num | R_Ild | window_start | window_end |
+ + + + + + +

| 1] L1 null]null | 2020-04-15 12:00 | 2020-04-15 12:05 |
| null|null] 2| R2|2020-04-15 12:00 | 2020-04-15 12:05 |
| 3] L3| 3| R3|2020-04-15 12:00 | 2020-04-15 12:05 |
| 2| L2 null]null | 2020-04-15 12:05 | 2020-04-15 12:10 |
| null|null] 4| R4|2020-04-15 12:05 | 2020-04-15 12:10 |
+ + + + + + +

SEMI
MREF—IEOPR, EMIEREAMNEDE—NREANCRERE, FEOERE (Semi
Window Join ) BiSHEIHZEMRTIESR
Flink SQL> SELECT *
FROM (
SELECT * FROM TABLE(TUMBLE(TABLE LeftTable, DESCRIPTOR(row_time), INTERVAL '5'
MINUTES))
) L WHERE L.num IN (
SELECT num FROM (
SELECT * FROM TABLE(TUMBLE(TABLE RightTable, DESCRIPTOR (row_time), INTERVAL '5'
MINUTES))
) R WHERE L.window_start = R.window_start AND L.window_end = R.window_end);
oo e 4o +ommmt + + +
| row_time | num | id | window_start | window_end | window_time |
oo e oo +ommmt + + +
| 2020-04-15 12:03 | 3| L3 | 2020-04-15 12:00 | 2020-04-15 12:05 | 2020-04-15 12:04:59.999 |
oo e oo +omemt + + +
Flink SQL> SELECT *
FROM (
SELECT * FROM TABLE(TUMBLE(TABLE LeftTable, DESCRIPTOR(row_time), INTERVAL '5'
MINUTES))
) L WHERE EXISTS (
SELECT * FROM (
SELECT * FROM TABLE(TUMBLE(TABLE RightTable, DESCRIPTOR (row_time), INTERVAL '5'
MINUTES))
) R WHERE L.num = R.num AND L.window_start = R.window_start AND L.window_end =
R.window_end);
oo e 4o +omemt + + +
| row_time | num | id | window_start | window_end | window_time |
oo e 4o +omemt + + +
| 2020-04-15 12:03 | 3| L3 | 2020-04-15 12:00 | 2020-04-15 12:05 | 2020-04-15 12:04:59.999 |
oo e 4o +omemt + + +
ANTI

=B OEE ( Anti Window Join ) EREEE ( Inner Window Join ) B9tBRIE(E:
s TEN AHEORRERXE LT,
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Flink SQL> SELECT *
FROM (
SELECT * FROM TABLE(TUMBLE(TABLE LeftTable, DESCRIPTOR(row_time), INTERVAL '5'
MINUTES))
) L WHERE L.num NOT IN (
SELECT num FROM (
SELECT * FROM TABLE(TUMBLE(TABLE RightTable, DESCRIPTOR(row_time), INTERVAL '5'

MINUTES))
) R WHERE L.window_start = R.window_start AND L.window_end = R.window_end);
Fommmm e +ommmm +ommmt + + +
| row_time | num | id | window_start | window_end | window_time |
Fommm e +ommmm +-mmmt + + +

| 2020-04-15 12:02 | 1| L1 |2020-04-15 12:00 | 2020-04-15 12:05 | 2020-04-15 12:04:59.999 |
| 2020-04-15 12:06 | 2| L2 | 2020-04-15 12:05 | 2020-04-15 12:10 | 2020-04-15 12:09:59.999 |
e o ot + + +

Flink SQL> SELECT *
FROM (
SELECT * FROM TABLE(TUMBLE(TABLE LeftTable, DESCRIPTOR(row_time), INTERVAL '5'
MINUTES))
) L WHERE NOT EXISTS (
SELECT * FROM (
SELECT * FROM TABLE(TUMBLE(TABLE RightTable, DESCRIPTOR (row_time), INTERVAL '5'
MINUTES))
) R WHERE L.num = R.num AND L.window_start = R.window_start AND L.window_end =
R.window_end);

Fommm e +ommmm +ommmt + + +
| row_time | num | id | window_start | window_end | window_time |
Fommmm e +ommmm +ommmt + + +

| 2020-04-15 12:02 | 1| L1 |2020-04-15 12:00 | 2020-04-15 12:05 | 2020-04-15 12:04:59.999 |
| 2020-04-15 12:06 | 2| L2 | 2020-04-15 12:05 | 2020-04-15 12:10 | 2020-04-15 12:09:59.999 |
e s ot + + +

1.6.5 DHES

RARFIESTRAMIBETEA—TER. i, §—YLRERHILUITE—ETH
“COUNT” . “SUM” . “AVG” (qzt/}]) . “MAX” (EEEjC) ﬂ] “MIN? (%
IN) o

MFRAEE, BTiHEERERIPNSTRELREAK . KEHIA/NASEHITR TE
RTEETRIMEISEFFEAIRGE, FFEAEEIER group BORSFEREIK
BIEIRE . ALURH—NEEAPKE time-to-live (TTL) BRI LIERESE K, FE: X
JRERINEBERAVIERE

EENEERESEFREXME: SERS.

DISTINCT 84
DISTINCT BEAERSRHFIEIREENHIE . TERGITE Orders HARE
order_ids 9=, MAR21TE

SELECT COUNT(DISTINCT order_id) FROM Orders

GROUPING SETS

Grouping Sets ATLAEIT— MRERY GROUP BY iBEIRIBIAEE IS HIRIE. iR
2B MEER Grouping Sets 8I34H, FHKEEM group by FA—HF RS NMERHT
HXA.

Zk[ o

GROUPING SETS BB NFIIRALIZE: TR, 23gkFIAR, SRS IIE
$#(EA GROUP BY FAI2—#H9, — 1=/ Grouping Sets R RFAIB1TEREE—
2T, BMESBEHIE, tSmbER,
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ROLLUP

CUBE

HAVING

X3F Grouping Sets FIRIZ=FFISR, HEREEFHISHEFRELTISANULLLE

SELECT supplier_id, rating, COUNT(*) AS total
FROM (VALUES

(‘supplier1’, 'product1’, 4),

(‘supplier1’, 'product2’, 3),

(‘supplier2', 'product3’, 3),

(‘supplier2', 'product4', 4))
AS Products(supplier_id, product_id, rating)

GROUP BY GROUPING SETS ((supplier_id, rating), (supplier_id), ())

ROLLUP 22— EIBAZEE! Grouping Sets IS , KFREIEERIARFFIBRIL

RIFIER, BETIIR.

SELECT supplier_id, rating, COUNT (*)
FROM (VALUES

('supplier1’, 'product1’, 4),

('supplier1’, 'product2', 3),

('supplier2’, 'product3', 3),

('supplier2', 'product4’, 4))
AS Products(supplier_id, product_id, rating)
GROUP BY ROLLUP (supplier_id, rating)

CUBE @—M4SEBAZEE! Grouping Sets &S . (AFREIEEIIRIUNETEEN

FENRE.
flan: FTERITEEREFR.

SELECT supplier_id, rating, product_id, COUNT (*)
FROM (VALUES

(‘supplier1’, 'product1’, 4),

(‘supplier1’, 'product2’, 3),

(‘supplier2', 'product3’, 3),

(‘supplier2', 'product4', 4))
AS Products(supplier_id, product_id, rating)
GROUP BY CUBE (supplier_id, rating, product_id)

SELECT supplier_id, rating, product_id, COUNT (*)
FROM (VALUES

(‘supplier1’, 'product1’, 4),

(‘supplier1’, 'product2’, 3),

(‘supplier2', 'product3’, 3),

(‘supplier2', 'product4', 4))
AS Products(supplier_id, product_id, rating)
GROUP BY GROUPING SET (

( supplier_id, product_id, rating ),

( supplier_id, product_id ),

( supplier_id, rating ),

( supplier_id ),
product_id, rating ),
product_id ),

rating ),
)

—~~

HAVING £Milf& group BEARFEEMEHIT. HAVING F1 WHERE B9AE=: WHERE

7£ GROUP BY Zad 8 IEAI%EE T, HAVING 138 GROUP BY &£ REAIEIRETT
HAVING £{4ehp9E—315 | B =EHAY grouping 31, FRIFEHIIER SR

Fo
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BI{#E;2E GROUP BY ¥4, HAVING NEFEHLESFEEETK— I 2HEHEE. X558
BERERHERE GROUP BY FARMIERIBRE . EEIAAEHRIEHRIITHZ—
MNEE—A94R, FHHE SELECT FIZF HAVING FARBENRER PS5 IAY. R
HAVING &4AHE, XERNESEARE—RICR, IRFAHE, WEHFFICR.
SELECT SUM(amount)

FROM Orders

GROUP BY users
HAVING SUM(amount) > 50

1.6.6 Over BS

OVER REEIHIFERSBERIE NS THATELES(E. 1 GROUP BY RGF
[, OVER REFALKEERBISARMDI—IT, EEABTRABI—IREE.

BESNENERBESEFFRLXE: OverRE.

BEEER
SELECT
agg_func(agg_col) OVER (
[PARTITION BY col1[, col2, ...]]
ORDER BY time_col
range_definition),
FROM ...
FEREIN
o  IEI{N3Z#F PRECEDING (KRB R) E CURRENT ROW SEEINRYEO
FOLLOWING FriiARIX [@HRZHF
e ORDER BY WEETF R MHIATEIE
o TILAE— SELECT FAHENX S OVER BORE. A, MF A&, H
FHeIHIRE, FAEREH) OVER BOMMEERAY
e OVER BOFEZEHREREFN. RAFXSBEERHEF, Fill ORDER BY FA2
sEFIAY. X FRILEE, Flink BRIR3ZF OVER BOEMEHF (asc) BIRTE
Bt . BEaHEREAZ R,
B

SELECT order_id, order_time, amount,
SUM (amount) OVER w AS sum_amount,
AVG(amount) OVER w AS avg_amount
FROM Orders
WINDOW w AS (
PARTITION BY product
ORDER BY order_time
RANGE BETWEEN INTERVAL '1' HOUR PRECEDING AND CURRENT ROW)

e ORDERBY: OVER BOZEEHIERERFN. EAXRSEEEIHIE, FrLA
ORDER BY FA2@#AY, XFRLEE, Flink BRIR3Z#F OVER BOENXEF
F (asc) HRTEEIE . BErHEEARSIS.

e PARTITION BY: OVER HORAILAENME—1MXZE L, PARTITION BY Fa{{%&
EETHIEREEMENHIES XHITRS,

e 3BE (RANGE) EEX: SEE (RANGE) EMIEE TREHEETSMITHIE. &
EliE#id BETWEEN FRENX L FOR, ERMIREITEEERES ., Flink R37#F
CURRENT ROW {EAN 18R . BFFMAEATLIENSEE: ROWS [8lfF 1 RANGE
EpR:
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BNl

1.6.7 JOIN

Equi-join

a. RANGE [gJfg
RANGE [ElfsREXAEHIFINE LAY, £ Flink 2, HIFFISE— 1 IJERE
t. TERY RANG EfRENX TRESELLHRI{TRIREE SN 30 2 8P9ER
BT L#HT,
RANGE BETWEEN INTERVAL '30' MINUTE PRECEDING AND CURRENT ROW

b. ROW [&)f@
ROWS [EffEFitil. BEN TRERFEEIMEIHTE . THEAY ROWS [
PREN T HEIT + ZAEIRY 10 17 (BFHEN1T) HERS.
ROWS BETWEEN 10 PRECEDING AND CURRENT ROW

e WINDOW: WINDOW Far[FHFTE SELECT FA)ZIMENX OVER ., Bit&E
WANESELF, BARAFSIREEE—EOEN .

EWAEMITEHEI— M\ ZRREEIRNE— RPrEIT RS 25

SELECT order_id, order_time, amount,
SUM(amount) OVER (
PARTITION BY product
ORDER BY order_time
RANGE BETWEEN INTERVAL '"1' HOUR PRECEDING AND CURRENT ROW
) AS one_hour_prod_amount_sum
FROM Orders

IEATRI

FROM tableExpression INNER | LEFT | RIGHT | FULL JOIN tableExpression
ON value11 = value21 [ AND value12 = value22]

TR
o BRIX3ZHF equi-join , BD join EXERMEDBE—MEFBE . 7 ED

cross join #0 theta join,

o Join MRS EHITHL, join LR FROM HATE X RIIRFARRIT . 1EFAIR
j%igE ﬁg?ﬁiES%@EJIW%}M-}EPK%FEKQ%E’\J cross join (H#FJLIR) UHE
BEM

o REHFHREKEAFETHRMANESEITEERIVRESHRIEK .. 5iRIE
HBEMFREERNERESR, UBLEHIIEZRRE.

Nl

SELECT *
FROM Orders INNER JOIN Product ON Orders.productld = Product.id;

SELECT *
FROM Orders LEFT JOIN Product ON Orders.productld = Product.id;

SELECT *
FROM Orders RIGHT JOIN Product ON Orders.productld = Product.id;

SELECT *
FROM Orders FULL OUTER JOIN Product ON Orders.productld = Product.id;
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Time-windowed Join
ThEEsEA
BEANE—£HIES 55— &R LR EREXIEEIEHTION,
EEEN
from t1 JOIN t2 ON t1.key = t2.key AND TIMEBOUND_EXPRESSIO
iEEfEA
TIMEBOUND_EXPRESSION BFH#E%, WT:

e L.time between LowerBound(R.time) and UpperBound(R.time)

e R.time between LowerBound(L.time) and UpperBound(L.time)

o HAENEEME(Ltime/Rtime)BILLRFIAR -

BHEEOjoinEEZE/D—™ equi-join 1BIEF1— M REI T WS BFERY join 14,

BIanERM MESATEEISAE ( <, <= >= >) , — BETWEEN iBiEs— R,
ImAFRPEREEENEREY ( AR 0S4 ) f9BEEE

tean, LAMBiEREERIED join 54

e [time =rtime

e [time >=rtime AND ltime < rtime + INTERVAL '10' MINUTE

e [time BETWEEN rtime - INTERVAL '10' SECOND AND rtime + INTERVAL '5'

SECOND
]l
PTEEWEIE /NS AALERT order 25 E(1EXAY shipment i#17 join,
SELECT *

FROM Orders o, Shipments s
WHERE o.id = s.orderld AND
o.ordertime BETWEEN s.shiptime - INTERVAL '4' HOUR AND s.shiptime;

Expanding arrays into a relation
pEd—E 3]
B RIiERSZIFIFERER WITH ORDINALITY ,

<l

SELECT users, tag
FROM Orders CROSS JOIN UNNEST (tags) AS t (tag);

Join ZRRE(UDTF)
IhaEA

BRERRHAERHT join BIE. % (outer) PFB—ITEESEBRREF
ERIFFBLERFBXREXITIHT join .
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HXIERRAIZINBEZ S RIS AT E TRUE fFI5IE,
Gl

INRFRFRE THER, 3k (outer ) BITREEHMIER

SELECT users, tag
FROM Orders, LATERAL TABLE(unnest_udtf(tags)) t AS tag;

NRFRHRE TEER, BERBEMNAIINETHATEERR

SELECT users, tag
FROM Orders LEFT JOIN LATERAL TABLE(unnest_udtf(tags)) t AS tag ON TRUE;

Join Temporal Table Function
Thietik
= e
BRIXSZIFTE Temporal Tables £AY inner join

Nl

{BUNRates2— Temporal Table Function, join ATLAEMA SQL #H{TaITFAIZFEIX:

SELECT

o_amount, r_rate
FROM

Orders,

LATERAL TABLE (Rates(o_proctime))
WHERE

r_currency = o_currency;

Join Temporal Tables

IngEiR
STemporalZ&i#1TjoiniRlE
BEEE

SELECT column-names

FROM table1 [AS <alias1>]

[LEFT] JOIN table2 FOR SYSTEM_TIME AS OF table1.proctime [AS <alias2>]
ON tablel.column-name1 = table2.key-name

iEiAiEA

e tablel.proctimezRtable18proctimefbIEBRTE B (LTES)

e {EFIFOR SYSTEM_TIME AS OF table1.proctimeZem S ZEih=00iC R 5 A DM

FjoinAY, HRILECHRIRIERTBIAERATII N AYRYREGEIE o
eI E A
N2 A IERTERY temporal tables BY inner F left join
3l

{Bi% LatestRates 2— MEIEFREIAY rates ¥4LATemporal Table,

SELECT
o.amout, o.currency, r.rate, o.amount * rrate
FROM
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Orders AS o
JOIN LatestRates FOR SYSTEM_TIME AS OF o.proctime AS r
ON r.currency = o.currency;

1.6.8 OrderBy & Limit

OrderBy
Thaetik
FEIRIE BB R IEA i THE
=3 —E AN
BRI RIER BB THEF
~f5l

ST BRIV T BB IE R T H - HEF

SELECT *
FROM Orders
ORDER BY orderTime;

Limit
IngEiR
FREIREIRIEIRLE RS
RSN
LIMIT E18FEEE—> ORDER BY F4]
]l
SELECT *
FROM Orders

ORDER BY orderTime
LIMIT 3;

1.6.9 Top-N

ThgekR

Top-N EiAZRIEFIHEFHEIN T ERSERI\IE . RAEEIG/IMEEEFRIRZE
—7f Top-N &I, IREMTIRESRMIERIRDPFZRTHHERMHN N MK
BlcRgRINZICE, Top-N EFEs+o9EH.

N ~,
IBEED
SELECT [column_list]
FROM (
SELECT [column_list],
ROW_NUMBER() OVER ([PARTITION BY col1[, col2...]]
ORDER BY col1 [asc|desc][, col2 [asc|desc]...]) AS rownum
FROM table_name)
WHERE rownum <= N [AND conditions]
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EiXiHEA

e ROW_NUMBER(): {RIEHAID XS THIRFEMNE—1TFHIR, RXAE—TH
Be— M E—BEEISi8. B, F11R23F ROW_NUMBER 7£ over B ERE]
P{FER . RFESZHF RANK() F1 DENSE_RANK()EREL

e PARTITION BY col1[, col2..]: IBED X, BNMPXEIEEE— Top-N £ER.,

e ORDER BY col1 [asc|desc][, col2 [asc|desc]...]: I8EHFES, ARIIAIHEFSE
E.“/)\Z:_*io

e  WHERE rownum <= N: Flink 2 rownum <= N ZREIRBI— 1 EREE S Top-

N &g, Hf, NARREKREE/NEIN FRICRESWIRE.

e [AND conditions]: 7 where IFA@H, sJLAEERIIEMAIEIOSRME, (BEMMSE
HRRiFEIE AND 5 rownum <= N &5{EH,

FEEIN
e TopN HIENERESHEEH.
e Flink SQL SRIEHEFSEXIRNARIRHITHEF -
. %2% top N FOICRERETTM, THHEBLSLUEE. EMcRIERNRXEIT

3 tazgi tog% N ICRFZFHEEISNEDFME, NWERFXFEZREHEES Top-N EigEE

<Al
BG5S LI ERANEA R

SELECT *
FROM (
SELECT *,
ROW_NUMBER() OVER (PARTITION BY category ORDER BY sales DESC) as row_num
FROM ShopSales)
WHERE row_num <= 5;

1.6.10 XE

IgefEIR
SHEFIESNESHTHITHR, JURBE—THRE—THIE.

~ ~,
EEEIU
SELECT [column_list]
FROM (
SELECT [column_Llist],
ROW_NUMBER() OVER ([PARTITION BY col1[, col2...]]
ORDER BY time_attr [asc|desc]) AS rownum
FROM table_name)
WHERE rownum = 1

B8
e ROW_NUMBER(): NFE—1THIR, X AE—1ToEc— 1 "H—EELESHE,
e PARTITION BY col1], col2..]: 8D XHIF, BIANEERIZE,
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e ORDER BY time_attr [asc|desc]: 8EHEFHIZ . FrFlERFI A ARTEEE . B
B z¥EFproctime, FF ( ASC ) HESIERREBSE—1T, mb#RHE5 ( DESC )
MRFREBRE—1T.

e  WHERE rownum = 1: Flink &% rownum = 1 I \EIZEAEF HEEEIA,

EEE

Nl
tRiEorder_id3I¥UIRM{TEE, Hproctime S iTEAE 1S

SELECT order_id, user, product, number
FROM (
SELECT *,
ROW_NUMBER() OVER (PARTITION BY order_id ORDER BY proctime ASC) as row_num
FROM Orders)
WHERE row_num = 1;

1.7 BREL
1.7.1 BREMEH

ik
DLISZ# =M BEE X REL:
o UDF: BHEMEH, HF—THSIMHMASH, RE—ERE.
o UDTF: BEMFKERY, F—IHBIMHWASH, tNREISTS5,
e UDAF: BEMRESRH, BESRICEREASH—NME-
MR
BEAZI5Epython5UDF, UDTF. UDAFEENFE
POM ki
<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-table-common</artifactld>
<version>1.15.0</version>
<scope>provided</scope>
</dependency>
EABI

EEFNBEEN REFTHRIARE, F HERIOBSLE,

2. AEDLEEEHEHNAMNSHED, RLHMEEE> “EFRaER” , ARRE
i, FHEROBSHjarEtlEBNIEFE

3. #ADLIEEEHENAMNSHES, BEFWEE> “FlinkfRll” , EFERIEE
AVIIRIRY “IR(E7 FUrh, S “REET , HEARIGRIETTE .

4. 7 “EBITEHIRE” 1E, “UDFJar” EEeENERE, BE ‘RE .
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UDF

UDTF

5. EEIARBLAE, SQLERMUDFERER, MAJLUGE BRI —FFER T

CREATE FUNCTION udf_test AS 'com.huaweicompany.udf.UdfScalarFunction’;

UDFERZE R ScalarFunctionf&#, FLMevalsix. openFH M close & OTiE
wmEREG

import org.apache.flink.table.functions.FunctionContext;
import org.apache.flink.table.functions.ScalarFunction;

public class UdfScalarFunction extends ScalarFunction {

private int factor = 12;

public UdfScalarFunction() {

this.factor = 12;

}**

* YA IRIE, BIiE

* @param context

*/

@Override

public void open(FunctionContext context) {}

* BENXIZIE

* @param s

* @return

public int eval(String s) {

return s.hashCode() * factor;

}

/**

* A

*/

@Override public void close() {}
}

{EFRRE

CREATE FUNCTION udf_test AS 'com.huaweicompany.udf.UdfScalarFunction’;
INSERT INTO sink_stream select udf_test(attr) FROM source_stream;

UDTFEREF 4R TableFunctionei%l, F+SCilevallsix. openiRiE closerRE Al
MREBEUDTRREISS], REBISREERIIR TuplesiRowEIRT . AIER{EMRowW,
FEHH getResultType IR EIFERZEE,

wmERERE

import org.apache.flink.api.common.typeinfo.Typelnformation;
import org.apache.flink.api.common.typeinfo.Types;

import org.apache.flink.table.functions.FunctionContext;
import org.apache.flink.table.functions.TableFunction;

import org.apache.flink.types.Row;

public class UdfTableFunction extends TableFunction<Row> {
* FDYRIGIRIE, Tk
* @param context
*/
@Override
public void open(FunctionContext context) {}
public void eval(String str, String split) {
for (String s : str.split(split)) {
Row row = new Row(2);
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row.setField (0, s);
row.setField(1, s.length());
collect(row);
}
}
/**
* FREUR B2 RS ER
* @return
*/
@Override
public Typelnformation<Row> getResultType() {
return Types.ROW (Types.STRING, Types.INT);
}
/**
* afigk
*/
@Override
public void close() {}
}

{(ERRE

UDTF3z#5CROSS JOINFILEFT JOIN, 7E{FERUDTFETEE S LATERAL FITABLE /%
PRE=F,

e CROSS JOIN: WFAEXRMNE—ITHIE, RZUDTFAFEmE, NiX—TAR#HIT
i,

e LEFTJOIN: MFAXRME—TEHIE, RRUDTFAF&HIL, X—iT sk,
UDTFHEXFEAnullEZE.

CREATE FUNCTION udtf_test AS 'com.huaweicompany.udf.TableFunction';

// CROSS JOIN

INSERT INTO sink_stream select subValue, length FROM source_stream, LATERAL
TABLE(udtf_test(attr, ',')) as T(subValue, length);

// LEFT JOIN

INSERT INTO sink_stream select subValue, length FROM source_stream LEFT JOIN LATERAL
TABLE(udtf_test(attr, ',')) as T(subValue, length) ON TRUE;

UDAF

UDAFE#FE 45 AggregateFunctionii# . BERZCIE—THAREFMHITEERN
Accumulator, 7RFIEAIWeightedAvgAccum,,

RS

public class WeightedAvgAccum {
public long sum = 0;
public int count = 0;

}

import org.apache.flink.table.functions.AggregateFunction;

import java.util.lterator;

*k

B ANRRUTBHBARMEERIAE, B NEBTEHACcumulatorLE
* Weighted Average user-defined aggregate function.
public class UdfAggFunction extends AggregateFunction<Long, WeightedAvgAccum> {
/] At Accumulator
@Override
public WeightedAvgAccum createAccumulator() {
return new WeightedAvgAccum();

}
// 1B[EAccumulatorfFfiERIEit&EE
@Override
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public Long getValue(WeightedAvgAccum acc) {
if (acc.count ==0) {
return null;
}else {
return acc.sum / acc.count;

}
}
/| R E P EE

public void accumulate(WeightedAvgAccum acc, long iValue) {
acc.sum += iValue;
acc.count +=1;

}

// Restracti[El#R{E, FlaccumulatelZFHER

public void retract(WeightedAvgAccum acc, long iValue) {
acc.sum -= iValue;
acc.count -=1;

}
/] &@FZ 1 accumulator{d
public void merge(WeightedAvgAccum acc, Iterable<WeightedAvgAccum> it) {
Iterator<WeightedAvgAccum> iter = it.iterator();
while (iter.hasNext()) {
WeightedAvgAccum a = iter.next();
acc.count += a.count;
acc.sum += a.sum;

}
}
/| EEFEITEE

public void resetAccumulator(WeightedAvgAccum acc) {
acc.count = 0;
acc.sum = 0L;
}
}

{ERRA

CREATE FUNCTION udaf_test AS 'com.huaweicompany.udf.UdfAggFunction’;
INSERT INTO sink_stream SELECT udaf_test(attr2) FROM source_stream GROUP BY attr1;

1.7.2 BENREREIES

Bria=

(e rstl

FEESH S TIHIERMANE. IRESHFIREIEHERE ., NZ2EAES, Plannerd
EIEHIEED . FBEF/NSE; N IVM BERE, Planner TiEHEBE MRS
HEAEIMTIEREREIREHRTNIIVMITR .

Flink B M ERESLIL 7 BahRIEEUESIEE, B3RS RERIERERETTEFIR
FHIRRE, AMARS S UREERESE R FH AR ZAMIIAY, LLINUDTFHE NAYRow

eIl

FBF Flink 1.11 BBEINTHRBEENRECTMED, (FH T HE TN RSB
M, ELERSE1.10 B3 getResultType FRRREIFRERNAHISTEIR, 4L
ERSEINTRE:

Caused by: org.apache.flink.table.api.ValidationException: Cannot extract a data type from a pure
'org.apache.flink.types.Row' class. Please use annotations to define field names and field types.

B#ai Flink 1.15 BaLAUBIZ{EADataTypeHint #1FunctionHint ;TRIBX S, EaHiE
RZFHEBUIE

Table ( ZEUTF SQL tnfE ) 2—FIREEIRY APl, REHVSHFNIREIZEBIERAIRIRETF
Table API R9%(¥E2LEY, 2NiTable APIEIESSEY,
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{ERTAI

MREEFESRETESBIE, TIUESIEENRHTERES
getTypelnference( ) /i,

EWERIEEL T, RACHEREMEEESZERISEZZNMENE, mER
A ENIRIFEOMNRTE

importorg.apache.flink.table.annotation.DataTypeHint;
importorg.apache.flink.table.annotation.FunctionHint;
importorg.apache.flink.table.functions.FunctionContext;
importorg.apache.flink.table.functions.TableFunction;
importorg.apache.flink.types.Row;
publicclassUdfTableFunctionextendsTableFunction<Row>{

*HIAIERIE, BIE

*@paramcontext

*/

@Override

public void open(FunctionContextcontext) { }

@FunctionHint(output=@DataTypeHint("ROW<s STRING, i INT>"))
publicvoideval(String str, String split) {
for (String s: str.split(split)) {
Row row=new Row(2);
row.setField (0, s);
row.setField(1, s.length());
collect(row);
}
}
/**
* B
*/
@Override
public void close() {}

UDTF3z#5CROSS JOINFILEFT JOIN, 7E{FERAUDTFETEESES  LATERAL FITABLE /%
PRiE=F,

e CROSS JOIN: WFAEXRME—ITHIE, RZUDTFAFEmE, NiX—TAR#HIT
i,

e LEFTJOIN: WFARNES—TEIE, RIRUDTFA=4ERE, X—1ThskEd,
UDTFIEX=ERFAnullEZ,

CREATE FUNCTION udtf _test AS 'com.huaweicompany.udf.TableFunction';-- CROSS JOIN
INSERT INTO sink_stream select subValue, length FROM source_stream, LATERAL
TABLE (udtf_test(attr, ',')) as T(subValue, length);-- LEFT JOIN

INSERT INTO sink_stream select subValue, length FROM source_stream LEFT JOIN
LATERAL

TABLE (udtf_test(attr, ',")) as T(subValue, length) ON TRUE;

1.7.3 HEX RS HIEE

B

MREHNEENRYBZEES MELHER, EXFARFLELESHERE, BiE
FEUDFERIR AE L, BILATEFlink OpenSource SQLYRIERRE, BENFEEPHE
EHZS¥pipeline.global-job-parameters, fEUDF{REFIRENZSHIFER . WNFHE
WESE(E, EIEfEFlinkOpenSource SQLYRIERE, BENXEEPIEXZSHIE, A
LA IR UDFSE(ERI B,
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BIFSRR

(AR

BE X RE IRt T el ikAYopen (FunctionContext context) /7%, FunctionContextEl
;;%z‘%éﬁlﬁ% BInge, BENMEETUBELNISKIER ., BENXRMNISHIGRIRESE
AF:

1.

TEFlink OpenSource SQLYgERRE AN B E X ECEFiRINSE pipeline.global-
job-parameters, &N :

pipeline.global-job-parameters=k1:v1,"k2:v1,v2" k3:"str:ing","k4:str""ing"

ZECETEN TH1ZE1-7089map,

& 1-70 pipeline.global-job-parameters 7:4jl

key value
k1 vl

k2 vi,v2
k3 striing
k4 str'""ing
AR

e FunctionContext#getlobParameter RgE5kE pipeline.global-job-parametersix—ft &
IAYE. FELFEEISUDFREIRFEEEIREEE AEpipeline.global-job-parameters

o keyfvalueZ[BIBZES()DFE, FiGkey-valueFiES ()&,
o WNERkeyskvalueFEFES (), WEEHEWSI|S(")Ekey valueENMEEIEEK, 2%

k2,
o UNRkeyFivaluehEBEFBES(), WHEZAWEIS(")SkeyshvalueBEiER ., &%
k3.

o WNRkeystvalueEBENEIS("), WEEBEBDESH IS (" EHTEN, BEEM
W55 (") EkeyvalueENEEREK . SEkK4,

EEENXRHULEH, @idFunctionContext#getlobParameterfXEXmaphd= IR
AR, RN :

context.getlobParameter("url","jdbc:mysql://xx.xx.xx.xx:3306/table");
context.getlobParameter("driver","com.mysql.jdbc.Driver");
context.getlobParameter("user","user");
context.getJobParameter("password","password");

LATF2—NUDFR: @idpipeline.global-job-parameterstE NiEEEIREEER

url.

user. passwordE&#f, IKEXudf_infoREWRSFREIEFHEZRjsonait

% 1-71 udf info &

key value

class class-4
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SimpleJsonBuild.java

package udf;
import com.fasterxml.jackson.databind.ObjectMapper;

import org.apache.flink.table.functions.FunctionContext;
import org.apache.flink.table.functions.ScalarFunction;
import org.slfdj.Logger;

import org.slfdj.LoggerFactory;

import java.io.|OException;

import java.sql.Connection;

import java.sql.DriverManager;
import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.util.HashMap;

import java.util.Map;

public class SimplelJsonBuild extends ScalarFunction {

private static final Logger LOG = LoggerFactory.getLogger(SimpleJsonBuild.class);

String remainedKey;
String remainedValue;

private Connection initConnection(Map<String, String> userParasMap) {

String url = userParasMap.get("url");
String driver = userParasMap.get("driver");
String user = userParasMap.get("user");
String password = userParasMap.get("password");
Connection conn = null;
try {
Class.forName(driver);

conn = DriverManager.getConnection(url, user, password);

LOG.info("connect successfully");
} catch (Exception e) {
LOG.error(String.valueOf(e));
}

return conn;

}

@Override

public void open(FunctionContext context) throws Exception {

Map<String, String> userParasMap = new HashMap<>();

Connection connection;
PreparedStatement pstmt;
ResultSet rs;

String url = context.getJobParameter("url","jdbc:mysql://xx.xx.xx.xx:3306/table");

"o

String driver = context.getlobParameter("driver","com.mysql.jdbc.Driver");

"o

String user = context.getlobParameter("user","user");

String password = context.getlobParameter("password","password");

userParasMap.put("url", url);
userParasMap.put("driver", driver);
userParasMap.put("user", user);
userParasMap.put("password", password);

connection = initConnection(userParasMap);
String sql = "select “key’, “value® from udf_info";
pstmt = connection.prepareStatement(sql);

rs = pstmt.executeQuery();

while (rs.next()) {
remainedKey = rs.getString(1);
remainedValue = rs.getString(2);
}
}

public String eval(String... params) throws IOException {

if (params != null && params.length != 0 && params.length % 2 <= 0) {
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HashMap<String, String> hashMap = new HashMap();
for (inti =0; i< params.length; i +=2) {
hashMap.put(params[i], paramsl[i + 1]);
LOG.debug("now the key is " + params[i].toString() + "; now the value is " + params[i +
1].toString());
}

hashMap.put(remainedKey, remainedValue);
ObjectMapper mapper = new ObjectMapper();
String result = "{}";
try {
result = mapper.writeValueAsString(hashMap);
} catch (Exception ex) {
LOG.error("Get result failed." + ex.getMessage());
}
LOG.debug(result);
return result;
}else {
return "{}";
}
}

public static void main(String[] args) throws IOException {
SimpleJsonBuild sjb = new SimpleJsonBuild();
System.out.println(sjb.eval("json1", "json2", "json3", "json4"));

}
}
fEFlink OpenSource SQLIREEIREA NI EE X BB+ RIS % pipeline.global-job-
parameters

pipeline.global-job-parameters=url:'jdbc:mysql://x.X.X.X:xxxx/
swqtest',driver:com.mysql.jdbc.Driver,user:xxx,password:xxx

Flink OpenSource SQL

create function SimpleJsonBuild AS 'udf.SimpleJsonBuild';

create table dataGenSource(user_id string, amount int) with (
‘connector' = 'datagen’,

'rows-per-second' = '1', --BR A —FEIE

'fields.user_id.kind' = 'random’, -- 9= FRuser_idigErandom& {58
'fields.user_id.length' = '3' --fR#luser_idi<E A3

)

create table printSink(message STRING) with (‘connector' = 'print');
insert into

printSink

SELECT

SimpleJsonBuild("name", user_id, "age", cast(amount as string))
from

dataGenSource;

BFEFlink{ELRIEFITRY “8BZ > FlinkUI > Task Managers > Stdout” &&E 4,
£
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Metrics Logs Stdout Log List Thread Dump

1 1> +I({"name”:"222","class":"class-4","age":"1423616364"})
2 1> +I({"name":"8fb","class":"class-4","age":"888631920"})

3 1> +I({"name":"653","class":"class-4","age":"-2048729438"})
4 1> +I({"name":"eb7","class":"class-4","age":"769648538"})

5 1> +I({"name”:"7f6","class":"class-4","age":"166499858"})

6 1> +I({"name”:"658","class":"class-4","age":"944615345"})

7 1> +I({"name":"9f6","class":"class-4","age":"410732743"})

8 1> +I({"name":"b45","class":"class-4","age":"-1111374831"})
9 1> +I({"name”:"f6a","class":"class-4","age":"1478733601"})
10 1> +I({"name":"629","class":"class-4","age":"-714123459"})
11 1> +I({"name”:"379","class":"class-4","age”:"-1841843763"})
12 1> +I({"name":"8e6","class":"class-4","age":"-1820270104"})
13 1> +I({"name”:"458","class”:"class-4","age":"1067794952"})
14 1> +I({"name":"bdo","class":"class-4","age":"-1240375876"})
15 1> +I({"name”:"elb"”, "class":"class-4","age"”:"268795385"})
16 1> +I({"name”:"a54","class":"class-4","age":"754495@99"})
17 1> +I({"name":"443","class":"class-4","age":"-1822848877"})
18 1> +I({"name":"ef4","class":"class-4","age":"-682781478"})
19 1> +I({"name”:"3a7","class":"class-4","age":"-291562967"})
20 1> +I({"name”:"dbc","class":"class-4","age":"-6870001"})
21 1> +I({"name”:"@31","class":"class-4","age":"1138898841"})
22 1> +I({"name":"59d","class":"class-4","age":"-1921878661"})
23 1> +I({"name":"3¢1","class":"class-4","age":"1003066422"})
24 1> +I({"name":"cc@","class":"class-4","age":"-363074552"})
25 1> +I({"name”:"f@c","class":"class-4","age":"1060133871"})
26 1> +I({"name”:"cc3","class":"class-4","age":"-1767416893"})
27 1> +I({"name":"23f","class":"class-4","age":"-1608946901"})
28 1> +I({"name":"94e","class":"class-4","age":"655449342"})
29

1.7.4 NERE

BIMERISSEFIRLX A : AERH

1.7.4.1 ELEREREL

& 1-72 LEREE

SQLEFEL

P EIES
i)

1175

valuel = value2

BOOLEA
N

YN valuel ZF value2 iR[E] TRUE;

WNER valuel z¢& value2 3 NULL iX[g]
UNKNOWN,

valuel <> value2

BOOLEA

WNER valuel AREZF value2 iR[o] TRUE;

WNE valuel gk value2 5 NULL iR[g]
UNKNOWN,

valuel > value2

BOOLEA
N

LR valuel KXF value2 iR[E] TRUE;

W valuel =k value2 J3 NULL ix[g]
UNKNOWN,

valuel >= value2

BOOLEA
N

W valuel XTF8ZF value2 jR[g] TRUE;

NER valuel gk value2 3 NULL iR[g]
UNKNOWN,
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SQLEEL RO | A
it}

valuel < value2 BOOLEA | %0 value1 /\F value2 ix[5] TRUE;
N W0ER valuel 8§ value2 J9 NULL iX[E]

UNKNOWN .
valuel <= value2 | BOOLEA | 02 valuel /NF5ZF value2 iR[E] TRUE;

N 4N valuel =% value2 33 NULL iR[E]

UNKNOWN .
value IS NULL BOOLEA | #15{E9 NULL i&[E] TRUE,

N
value IS NOT BOOLEA | aNR{EAJ NULL i&[E] TRUE,
NULL N
valuel IS BOOLEA | valuel#Ovalue2 B9EUEZX BN EA T2 EENIR[D]
DISTINCT FROM | N TRUE,
value value1Fvalue2 9% R EUF B AR ERIRE]

FALSE .

& NULL fi9%EE .

fan:

1 1S DISTINCT FROM NULL 3&%[2] TRUE;

NULL IS DISTINCT FROM NULL i&[8] FALSE,
valuel IS NOT BOOLEA | value1fvalue2 l9&UEREFNEEMBEIRE]
DISTINCT FROM N TRUE,
value2 value1Fvalue2fIEIBERFIE R = 2 ERNRE]

FALSE .

% NULL fi948E .

fgn:

1 1S NOT DISTINCT FROM NULL j3&Z[2] FALSE;

NULL IS NOT DISTINCT FROM NULL iR[9]

TRUE,

XHhRAS 01 (2024-11-14) WRINERE © LA ABIRAE] 234



HUEIRER
Flink SQL iE£&#%

1 Flink Opensource SQL1.15 i&x&#

SQLERE

HEIES
g!

ik

value1l BETWEEN
[ ASYMMETRIC |
SYMMETRIC ]
value2 AND
value3

BOOLEA
N

ZRINT(ER ASYMMETRIC XE#=1BRT, N8
valuel XFZEF value2 B/NFETF value3 i1R[T]
TRUE,

{8 SYMMETRIC xE=Ml value1 7£ value2 #0
value3 Zja)i&[E] TRUE,

4 value2 ¢ value3 3 NULL AF, iR[E] FALSE gk
UNKNOWN .

a0
e 12 BETWEEN 15 AND 12 &[] FALSE;

e 12 BETWEEN SYMMETRIC 15 AND 12 jR[g]
TRUE;

e 12 BETWEEN 10 AND NULL iR[E]
UNKNOWN;

e 12 BETWEEN NULL AND 10 R[] FALSE;

e 12 BETWEEN SYMMETRIC NULL AND 12 ix[g]
UNKNOWN,,

valuel NOT
BETWEEN

[ ASYMMETRIC |
SYMMETRIC ]
value2 AND
value3

BOOLEA
N

BRIATN{ER ASYMMETRIC X8FHBERT, R
value1 7/\F value2 g KF value3, NR[E]
TRUE,

{&EF SYMMETRIC = value1 A1 value2 #Q1
value3 Zjg)i&[E] TRUE,

4 value2 gf value3 5 NULL A7, iR[E] TRUE g
UNKNOWN,

flan -
e 12 NOT BETWEEN 15 AND 12 j&[8] TRUE;

e 12 NOT BETWEEN SYMMETRIC 15 AND 12 1R
[B] FALSE;

e 12 NOT BETWEEN NULL AND 15 i&[g]
UNKNOWN;

e 12 NOT BETWEEN 15 AND NULL i&[g]
TRUE;

e 12 NOT BETWEEN SYMMETRIC 12 AND NULL
1R[E] UNKNOWN,

string1 LIKE
string2 [ ESCAPE
char ]

BOOLEA
N

UNER string1 PTHEE string2 iR[E] TRUE;
AN string1 &Y string2 J3 NULL i&[g]
UNKNOWN,

WRFBEALUENENFRF . BMASIFENLF.

NSk 01 (2024-11-14)

WRIERE © HERRARBIRAT

235



HIEBIRR

Flink SQL i&£8% 1 Flink Opensource SQL1.15 iE£ &%
SQLEEL REE | R
i)
string1l NOT LIKE | BOOLEA | ¥R string1 5 string2 A<ILEZIR[E] TRUE;
string2 [ ESCAPE | N WNER string1 &, string2 J9 NULL R[]
char ] UNKNOWN,

MRFBETLUENENFHF . @AIFENFR -
string1 SIMILAR BOOLEA | #12R string1 PTEZ SQL IENZRIAT string2 iR[E]

TO string2 N TRUE;
[ ESCAPE char ] AN string1 &Y string2 J3 NULL i&[g]

UNKNOWN,

MRFBALUNENENFR . WAL FHF.
string1 NOT BOOLEA | 312 string1 5 SQL IEMZFRIAT string2 FILELIR
SIMILAR TO N [a] TRUE;
string2 [ ESCAPE AN string1 &, string2 J9 NULL iR[E]
char ] UNKNOWN.,,

MRBEALNENENFF, BATIFENFR
valuel IN (value2 | BOOLEA | 7E457E%I% (value2, value3, ---) FafE#Evalue iR
[, value3]*) N [E]TRUE,

HIIFREENULL, INRATLEIvalue1UiR[E]
TRUE, BTIREIUNKNOWN,

N value1INULL MEELEIR[BIUNKNOWN,
fan:

e 41N (1,2, 3) iR[E] FALSE;

e 1IN (1,2, NULL) iR[E] TRUE;

e 41N (1,2, NULL) iR[E] UNKNOWN,

valuel NOT IN BOOLEA | TE25E%1I3E (value2, value3, :++) AARTELE valuel

(value2 [, N 1x[E] TRUE,
value3]*) LHIFEAANULL, WNRATLESIvaluel T iR(E]

FALSE, &BNR[EJUNKNOWN,

NS value1INULL, MIAZIREIUNKNOWN,
fgn:

e 4 NOTIN (1, 2, 3) iR[E] TRUE;

e 1 NOTIN (1, 2, NULL) i%[B] FALSE;

e 4 NOTIN (1, 2, NULL) i%R[E] UNKNOWN,

EXISTS (sub- BOOLEA | tIRF&EigZE/MR[El—470iR[E] TRUE,

query) N (NSZHFAILATE join RIS EIRIFREILIRESRYIR
1. JIFRINENW, ZIFIFE join FIDBRIEPH
55, RIERATHHEHEERERAFIRE
AJRERTIRIER,
ISREEEEXREERINENERE, LBHLDKE
TKo
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SQLEREL REE | R
g-g
value IN (sub- BOOLEA | ¥R value EFFEFRLEREHRI—ITNIR[E]
query) N TRUE,
value NOT IN BOOLEA | 415 value A& FFEGR[EIRYTNIRE]
(sub-query) N TRUE,
1.7.4.2 JBIERAEL
% 1-73 BHEEH
SQLERE | iR[EEE ik
boolean1 | BOOLEAN WNER boolean1 3 TRUE 8} boolean2 3 TRUE iX[o]
OR TRUE, X#={E1Z%E. {40 true || Null(BOOLEAN) iR
boolean2 [F] TRUE,
boolean1 | BOOLEAN WNER boolean1 [ boolean2 &P TRUE ix[E] TRUE, %
AND B=EBiE, Hl40 true && Null(BOOLEAN) iR[E]
boolean2 UNKNOWN,
NOT BOOLEAN | tNER#/R{EH FALSE iR[E] TRUE; UNER7R/R{EJS TRUE
boolean 1R[] FALSE; 305Rfp/R{EJS UNKNOWN ix[g]
UNKNOWN,
boolean | BOOLEAN | tNE&#/R{EJ FALSE 5R[E] TRUE; #0ER boolean 9
IS FALSE TRUE g UNKNOWN 3&[5] FALSE,
boolean | BOOLEAN WNER boolean 9 TRUE @ UNKNOWN jX[@] TRUE; @0
IS NOT & boolean 79 FALSE &[] FALSE,
FALSE
boolean BOOLEAN WNER boolean J9 TRUE ix[@] TRUE; 0E boolean A
IS TRUE FALSE 5 UNKNOWN iR[5] FALSE,
boolean | BOOLEAN | #[12 boolean 3 FALSE 3 UNKNOWN iR[E] TRUE; %0
IS NOT EB75/R{E5 TRUE iR[g] FALSE,
TRUE
boolean | BOOLEAN | #1#/R{EH UNKNOWN iR[E] TRUE; 318 boolean
IS 79 TRUE & FALSE i&[g] FALSE,
UNKNO
WN
boolean | BOOLEAN | #1E boolean 73 TRUE =Y FALSE iR[E] TRUE; #NE8R%/R
IS NOT (B9 UNKNOWN 3;&[5] FALSE,
UNKNO
WN
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1.7.4.3 EREREL

x1-7148

=8

(i

+ numeric

1R[8] numeric,

- numeric

IR[B] numeric AYE/REL

numericl +
numeric2

i%[2] numeric1 Il numeric2

numericl -
numeric2

iR[2] numeric1 & numeric2,

numericl *
numberic2

iR[8] numeric1 3kLA numeric2,

numericl /
numeric2

iR[2] numeric1 f&LA numeric2,

numericl %

1R[E] numeric1 FRLA numeric2 B9F3 (1820) . ¥ numericl

numeric2 NaRt, BRANA,
POWER (numeri | iR[B] numeric1 Y numeric2 X755 .
c1, numeric2)
ABS(numeric) | IR[E] numeric F94EITE
SQRT(numeric) | #R[E] numeric F9EHIR,

R[E]

LN (numeric)

numeric FIBATE (e AKE) -

LOG10(numeric | IREILA 10 AJEAI numeric BIXTEL,

)

LOG2(numeric) | iRELA 2 FEHT numeric BIRGEL,

LOG(numeric2) | HA—1MESEARRY, 1R[E] numeric2 BIBAITE . HERRED
LOG(numeric1, | S¥ERRY, HEEIRE numeric2 LA numericl J9/EAIRIE
numeric2) numeric2 ZRATF 0, numericl AT 1.

EXP(numeric)

iR[2] e B9 numeric IRE.,

CEIL(numeric)

CEILING(numer
ic)

@ EENEE, FHR[EIKFoZFTF numeric RIS/ NEEEL,

FLOOR(numeric | @ FEXE, HIREINFHEFETF numeric BIEKEE
)

SIN(numeric) IR[E] numeric BYIE3ZE

SINH(numeric) | #R[B] numeric RIXNRHIESZ{E . IR[EIZEE9 DOUBLE,
COS(numeric) 1R[] numeric BYIFYIE,
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EER fEIA

TAN(numeric) | ITEEEARIETE.

TANH (numeric) | iR[E] numeric B9XNHIIEY)E .. IR[EIZEE S DOUBLE,
COT(numeric) IR[E] numeric BIRYIE.

ASIN (numeric)

iR[B] numeric B IEZ(E

X

ACOS(numeric)

S

IR[E] numeric AR F3%1(E .

ATAN(numeric)

IR[E] numeric AR IEYHE .

ATAN2(numeric
1, numeric2)

IREIAFR (numericl, numeric2) BIRIEY].

COSH (numeric)

IR[E] numeric BIXNBASRIZ(E . IR[EIEZEEY )9 DOUBLE,

DEGREES(nume
ric)

IREERE numeric BIEHER.

RADIANS (nume
ric)

R[EIEE numeric AYIMERT .

SIGN (numeric)

2l =

1R[8] numeric BI&G2,

ROUND (numeri | iR[E] numeric PA&FANFEEE INT /NE{AE,

¢, INT)

PI() REIFTECERR pi BYE.

E() RO e AYE,

RAND() 1R[] [0.0, 1.0) SEEIWAIARENIEEE-

RAND(INT) IR[ESBED [0.0, 1.0) BIABENIEERE, ¥IRFF INT,
WERFE RAND R EBHEBEGEMF, SiPSREERAYEL
FFI,

RAND_INTEGE | iR[E [0, INT) SBEIREIHMEHNZLEL

R(INT)

RAND_INTEGE EFEEJ [0, INT2) BYfRBEHEREL, ¥MaFhF/9 INT1,

R(INT1, INT2) ;zu%ﬂﬁ/\ RAND_INTGER E#EBERIIMEFFIIANR, &1
BIREEREEF

UuID() TR#E RFC 4122 289 4 ({ABBY1I&ERL ) UUID, iR[E] UUID (@M
W—HRRT ) =58
f5an “3d3c68f7- f608 473f-b60c-b0c44ad4ccde” , UUID E(E
BnnzEeahBE S A R es A R -

BIN(INT) PAZ#EHIAET0RE] INTEGER FIEFERRTAZ . W15 INTEGER

79 NULL, M&R[E] NULL,

f5gn 4.bin() iR[E] “100” , 12.bin() R[E] “11007 ,

NSk 01 (2024-11-14)

IRAERE © LA/ ARBIRAE 239



HUEIRER
Flink SQL iEj£&#%

1 Flink Opensource SQL1.15 i&x&#

=8

i

HEX(numeric)
HEX(string)

L7 REEEE numeric (B8 STRING UG RETRE
o WIERSHH NULL, MIR[E] NULL,

Flan#= 20 R[E “14” , #= 100 ;&R[E “64” , 5
“hello,world” 3&[E] “68656C6C6F2C776F726C64”

TRUNCATE(nu
mericl,
integer2)

IR[EEEY integer2 /NIRYEIF . W1 numericl B) integer2
79 NULL, MR[E NULL,

GNER integer2 3 0, MERIKB N5,/ NEEBD - integer2 A
PARtag, (EERN/INSAIAN integer2 (A,
IEREB AT LMEA RBE— numericl S¥EARIRE Integer2 LA
EMA.

WEFKIZE Integer2 M Integer2 3 0, 4N
42.324.truncate(2) 79 42.32, 42.324.truncate() 79 42.0,

1.7.4.4 FFFERRE

% 1-75 FHERY

SQLEREL iR
string1 || string2 IR[E] STRING1 #0 STRING2 HIEE,

9)

H(string)

CHAR_LENGTH(strin | iIREIZFFFEHRIFRE

CHARACTER_LENGT

UPPER(string)

UARER R EFFFER

LOWER(string)

LUNERZZUREFRFER

string2)

POSITION(string1 IN | iR[E] STRING2 EE— R HE STRINGT B9E (M1 FF

%) ;
YNERTE STRING2 3 AZ STRING1 j&[T] 0,

TRIM([ BOTH |
LEADING |

FROM string2)

TRAILING ] string1 AR

IR[EIM STRINGT FHHIBRLAZRFER STRING2 Frk/45E/FF
S EERHNFRENER, BHABRT, mON=REs

LTRIM(string)

R[EM STRING FERAAZAEAIF 1T ER

540 ' This is a test String."ltrim() #&&[E] 'This is a test
String.'s

RTRIM(string)

IREIM STRING FBRAIATAERIF R &R

55N 'This is a test String. 'ltrim() i&[E 'This is a test
String.'s
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SQLERE

%

REPEAT (string, int)

IRE INT 4 string EEHZEE
{540 REPEAT('This is a test String.', 2) iR[E] "This is a test
String.This is a test String.",

REGEXP_REPLACE(str
ing1, string2, string3)

IR[E] STRING1 FrESIENFRIAT STRING2 ILEAIF=5F
ER#% STRING3 BafSRIFRTE

5140 'foobar'.regexpReplace('oolar’, ") iR[E] "fb",

OVERLAY (string1
PLACING string2
FROM integer1

[ FOR integer2 ])

IRE—NZ2RFE, ZFEFEMNIE INT1 B STRING2 Eit

STRING1T B9 INT2 ( BRI\ STRING2 9KE ) =&,

BIEN 'xxxxxtest'.overlay ('xxxx', 6) FR[B] "XxXXXXXXX";
"xxxxxtest'.overlay ('xxxx', 6, 2) R[] "XXXXXXXXXSt" o

SUBSTRING(string
FROM integer1
[ FOR integer2 ])

IR[E] STRING MAIE INT1 FFHA, KER INT2 ( BRARIE
B ) BNF=FEH,

REPLACE(string1,
string2, string3)

REI—MNFERE, ©H STRINGT #1f9 STRING3 (3EE
2 ) BiFrELEIAY STRING2,

540 'hello world'.replace('world', 'flink') 3= 'hello
flink'; 'ababab'.replace(‘abab', 'z') iR[5] 'zab',

REGEXP_EXTRACT (str
ing1, string2[,
integer])

EF 58 STRINGT %88 STRING2 IENZIATCAIH MR
4, IREHEE INTEGERT MUBHFSGE,
ENFRAKCELAZRS I 1 FFHR, 0 BRITECENIENER
A, Moh, IEMRIAR ICECLBERS | AR 8IS E X AYLE
540 REGEXP_EXTRACT (‘foothebar', 'foo(.*?)(bar)', 2) iR
[B] "bar",

INITCAP(string)

REFAZZUAY STRING, EhE RS — N F R
K5, HRFHFERNNE . XENREFRTFEHFR

= Ah

FEEFY,

CONCAT((stringT,
string2, ...)

IR[EIESE string1, string2, - IERTH, MREEF—S
%179 NULL, T[] NULL,

540 CONCAT('AA', 'BB', 'CC') iR[E] "AABBCC",

CONCAT_WS(string1,
string2, string3, ...)

IR[E4& STRING2,
RCRAIFRFER
AEEENF /R ZERND RS-

YNER STRING1T 9 NULL, WHR[E] NULL,

5 concat() #8tt, concat_ws() £BzsIBT NULL 2%,

840 concat_ws('~', 'AA’", Null(STRING), 'BB', ", 'CC") jR[g]
"AA~BB~~CC".

STRING3, - 59EfF STRING1 i&E#Z
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integer, string2)

SQLEFEL fhik
LPAD(string1, IR[EIM string1 FEZEIETS string2 2| INT KERIEFIZEE,

ANER string1 AOE/NVT INT (&, NIR[E string1 48 5259
BHFH
5N LPAD(hi', 4, '2?") 3R[E] "??hi"; LPAD('hi', 1, '??') iR
@ N “h” o

RPAD (string1,
integer, string2)

IR[EIM string1 FEHAIBIETE string2 E INT KEHFF=ZRT
Ho

LR string1 AYE /T INT B, MR[E] string1 48 5879
KER INT BIFF=55 R,

{8140 RPAD('hi', 4, '??") R[] "hi??", RPAD('hi', 1, '??") IR[E]
||h||o

FROM_BASE64 (string
)

IREIZFFE string1 BY base64 RADVER; MRFHFER
NULL, MUR[E] NULL,

{540 FROM_BASE64('aGVsbG8gd29ybGQ=") iR[E] "hello
world" .

TO_BASE64(string)

IR[EIZ & string B base64 fRIBHVER; MNRFFEH
NULL, MR[E] NULL.,

540 TO_BASE64('hello world') iR[E]
"aGVsbG8gd29ybGQ=",

ASClI(string)

IR[EIZFFFER string B—NEHFEE . NRFHFEA
NULL MiR[E] NULL,

540 ascii(‘abc') iR[@] 97, ascii(CAST(NULL AS
VARCHAR)) iR[E] NULL,

CHR(integer)

R[E| Zi#HEIETF integer B9 ASCII 55,

ANEREH integer KTF 255, FHA15EI5ERIEET 255 BY
125, FHREHEHEY CHR,

ANEREHCH NULL, MRE] NULL,

540 chr(97) iR[E a, chr(353) i&[E] a, ascii(CAST(NULL
AS VARCHAR)) iR[8] NULL,

DECODE((binary, (FRIRMAI=TEE ( “US-ASCIl’ ,  ‘1SO-8859-17 ,
string) ‘UTF-8’ , ‘UTF-16BE’ , ‘UTF-16LE’ ,
‘UTF-16" ) f#f8. WNRE—SH =, WERBES
=,
ENCODE(string1, (FRRMA=EE (| “US-ASCIl’ ,  ‘I1SO-8859-1" ,
string2) ‘UTF-8’ , ‘UTF-16BE’ , ‘UTF-16LE’ ,
‘UTF-16’ ) i3, WMRE—SHAT, WEREIEH
/'_‘Iqo
INSTR(string1, R[] string2 £ stringl FE—XHBIAUE . NEFE—
string2) Z2%(J9 NULL, MR[E] NULL,
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SQLERE

%

LEFT (string, integer)

BB FEPRODKENR integer BRFERFE, R
integer AfA, MRE] EMPTY F&E., MREEEF—SH A
NULL MiR[E] NULL,

RIGHT (string, REIFHFEPRAIHIKEDR integer (BRFFER, WNR

integer) integer AfA, WIRE| EMPTY FRFE. MIRBIE—SH
NULL Mi&R[E] NULL,

LOCATE(string1, IR[E] string2 & string1 £ & integer Z 55— R HIAY

string2[, integer])

8. REERE 0, MRBE—SEHI NULL WiR[E]
NULL,

PARSE_URL(string1,
string2[, string3])

M URL iR[BHEERIERS - string2 RAIBRERHE

“ HOST” , “ PATH ”» , “QUERY” , “ REF” ,
“PROTOCOL” , “AUTHORITY” , “FILE” #0
“USERINFO” ,

MEEE—2%9 NULL, MiRE] NULL,

5140 parse_url(' http://facebook.com/path1/p.php?
k1=v1&k2=v2#Ref1', 'HOST') j&[g] 'facebook.com',
R LUBEIT R 4818 string3 {E RSB =S ESKIZEL
QUERY 4FERAIE.

5190 parse_url('http://facebook.com/path1/p.php?
k1=v1&k2=v2#Ref1', 'QUERY’, 'k1") i&[T] 'v1',

REGEXP(string1, WNER string1 AYEMT ( ATREAR ) FFAFHRS Java IENIZE

string2) AR string2 PTEZ, MIiR[E] TRUE, BNR[E] FALSE, N8
BE—5%59 NULL, MER[E NULL,

REVERSE(string) REIREPFRGER, NRFRFES NULL, NRE] NULL,

SPLIT_INDEX(string1,
string2, integer1)

WIS FRE string2 {49 string1, IREHFD FEFENE
integer ( NEFHR ) 1NFRFHE . WNREBEHON, WiRE]
NULL, INERBFEF—2=%9 NULL, TiR[E] NULL,

STR_TO_MAP(string
1[, string2, string3])

(FEARDIRRRE string1 kD ABEXFIRE— map.

string2 =2 pair bR, BKIAA ‘) . string3 ¥EDIE

&, AR =0
pair DIRFFSREDIRIFIINENRIA, SEREHKRF
FHEND IRFFINBIRERIRITEX, HIa0 <([{\N-=$!1})?*

+>,

SUBSTR(string],
integer1[, integer2]])

REIFRFEFFERER, MUE integer! TR, KER
integer2 ( BIAZIXE ) -
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SQLERE

%

JSON_VAL(STRING
json_string, STRING
json_path)

MijsonfEXRIFRFERjson_stringH 2B EREjson_pathiy
B, E{FREERRLIS%EISON_VALEEERIRARIRAR
i8R

AT Stz BRI NS 2R -

1. AFeifFjson_string®ljson_pathANULL

2. json_stringt& AR EIERjsond, BUREUREINULL

3. json_string A=FHFE, NREIRE=ZFFHE

4. json_pathAZFERIIRENFE, NWERHIRENULL

JSON_VAL RR#sE i AR

o IEBZX

STRING JSON_VAL(STRING json_string, STRING json_path)

% 1-76 SH15A

2% HiEser 1588
json_string STRING FERITRYSONIIR, FRFHFERT.
json_path STRING FEITISONRIIRRFRIATL, [FRF/FEE
?_f;hﬁﬁﬁpathi%tzwa@ﬁft%%??&%
% 1-77 json_path SHZHEHFRIAR
Fix 1588
$ GENSES
[ A TR
* HEBRTT
ENFrtE
o Al

a.  MhmAEE

Wit #iERkafka, BIKEERASSEUT:

{"name":"James","age":24,"gender":"male","grade":{"math":95,"science":[80,85],"english":100}}

b. {FRJSON_VALIRESQL
CREATE TABLE kafkaSource (

message string
) WITH (

'connector' = 'kafka’,
'topic-pattern' = '<yourSinkTopic>',
'properties.bootstrap.servers' =
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'<yourKafkaAddress1>:<yourKafkaPort>,<yourKafkaAddress2>:<yourKafkaPort>',
'properties.group.id' = '<yourGroupld>',
'scan.startup.mode' = 'latest-offset’,
'format' = 'csv',
'csv.field-delimiter' = "\u0001',
'csv.quote-character' ="

CREATE TABLE printSink (
messagel STRING,
message2 STRING,
message3 STRING,
message4 STRING,
message5 STRING,
message6 STRING

) WITH (

‘connector' = 'print’

)

insert into printSink select

JSON_VAL(message,"),

JSON_VAL(message,'$.name'),

JSON_VAL(message,'$.grade.science'),

JSON_VAL(message,'$.grade.science[*]"),

JSON_VAL(message,'$.grade.science[1]'),

JSON_VAL(message,'$.grade.dddd")

from kafkaSource;

c. B&HtaskmanagerfJoutS{HAVIH LR

+|[null, James, [80,85], [80,85], 85, null]

1.7.4.5 BHEIEE]
Flink OpenSource SQLATSZ#FRIBTEIERE AN -78F7R.

ERE R

% 1-78 BH{a)R#

BREL REE | iEd

DATE string DATE LA “yyyy-MM-dd” BIFZZ0IREBINFRFER R
79 SQL BEA.

DATE_ADD STRING | {5 BEABINBEMRESHBEER, #iEEE A
STRING,

DATE_SUB STRING | ISEHEAREBRREEHIAE], #iEEEL
STRING.,

TIME string TIME LA “HH:mm:ss” B9FZTUIREI N R B2 HY
SQL AJiE,.

TIMESTAMP string TIMESTA | LA “yyyy-MM-dd HH:mm:ss[.SSS]” HIfZ=(

MP IREINFFFEREITRY SQL ATiEEL .

NAERRAS 01 (2024-11-14) IRAERE © LA/ ARBIRAE 245



HUEIRER
Flink SQL iE£&#%

1 Flink Opensource SQL1.15 i&%x&#

BRI

REE

1)

INTERVAL string
range

INTERVA
L

M “dd hh:mm:ss.fff” FZz0RIZRFEREET SQL
EREREEM “yyyy-mm” FERFIEER
#r SQL B EkR .

EfFEER LA 2 DAY, MINUTE, DAY TO
HOUR @ DAY TO SECOND, LAZ#HiarR;
YEAR 8§ YEAR TO MONTH /5= B89
(=18

{5 %0 INTERVAL '10 00:00:00.004' DAY TO
SECOND, INTERVAL '10' DAY & INTERVAL
'2-10' YEAR TO MONTH iR[Ej&Elfg .

CURRENT_DATE

DATE

IREIZAE X FRISE) SQL BEA, fEiRiEl

TAZFICRHITIE. EEUMEELXT,
Eg?iﬁﬂﬂéﬁﬁ‘f%—v’t, FXIE—1TERE
|E.l ‘—%%o

CURRENT_TIME

TIME

IR[E]AHATXAYZET SQL BFE), X2
LOCAL_TIME B9EINidE,

CURRENT_TIMESTA
MP

TIMESTA
MP

REIA#ET X AY24ET SQL FfiaE;, REZEEY
79 TIMESTAMP_LTZ(3) ,» FEIEX T REEIC
FiHTEVE., BEEititEEXT, eEEaF
R E—IR, FHXNE—1TERERNER.

LOCALTIME

TIME

IREIA AT X AI=1E0 SQL Bf[E, IREIZEEN
TIME(0) . ARV FABFICRHTEUE.
(BEMLERNT, SAEEEFRITHE—

X, FEB—TERBRER

LOCALTIMESTAMP

TIMESTA
MP

REIZA#AT X A9235T SQL BFiE), REIZEEY
TIMESTAMP(3) , TERIEX FABRICTEHIT
BB, BEEtitiEET, sEEaFRitt
B—R, #ANE—TERERNSER.

NOW()

TIMESTA
MP

IREIAMATXAIZET SQL BHEE, X2
CURRENT_TIMESTAMP FYE M idl .

CURRENT_ROW_TIME
STAMP()

TIMESTA
MP_LTZ(
3)

IREIAHAT X A9 50 SQL Az, R[EZEE
73 TIMESTAMP_LTZ(3) . TTiE21EHIRER,
EEET, BEATRICEFHITEUE,

EXTRACT (timeinterv
alunit FROM
temporal)

BIGINT

{igIEIMEB‘I‘EﬂE’\JEB‘I‘EUI‘EHBEEEL%B%\EHYEI’\J long

{540 EXTRACT (DAY FROM DATE
'2006-06-05") iR[E] 5,

YEAR(date)

BIGINT

M SQL BHA date iIR[EIFEH . FBHTF
EXTRACT(YEAR FROM date) . {8140
YEAR(DATE '1994-09-27") 3&[5] 1994,

NSk 01 (2024-11-14)
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BR%L

BEE | ik

QUARTER(date)

BIGINT | M SQL BHEHA date iR[El—F+HHZEE (1 % 4
ZIEREEE) ) . Y TF EXTRACT(QUARTER
FROM date),

540 QUARTER(DATE '1994-09-27") iR[E] 3,

MONTH (date)

BIGINT | M SQL BEA date iRE—F+HHIBMH (1 %
12 Z[B)R9EE% ) . HHET EXTRACT(MONTH
FROM date),

%0 MONTH (DATE '1994-09-27') iR[E] 9,

WEEK(date)

BIGINT | M SQL BHA date iR[El—F+RIFELE (1 3
53 ZIEIHYEEE ) . #B2TF EXTRACT(WEEK
FROM date),

540 WEEK (DATE '1994-09-27") iR[g] 39,

DAYOFYEAR(date) BIGINT

270,

M SQL HER date iIREI—FFHIFEILK (1 £
366 ZEIAVEEEL ) . HEETF EXTRACT(DOY
FROM date)

5140 DAYOFYEAR(DATE '1994-09-27') &[0

)

DAYOFMONTH(date | BIGINT

3.

M SQL BEA date iIREI—PMBHRIEILE (1
F 31 2188985 ) . HHETF EXTRACT (DAY
FROM date),

{50 DAYOFWEEK(DATE '1994-09-27") iR[g]

DAYOFWEEK(date) BIGINT

=3

ITTEARBARSRIERIE LR
HAFHIZA1
f51%0: DAYOFWEEK(DATE '1994-09-27") iR

HOUR(timestamp) BIGINT

M SQL B8] timestamp IR[E)/) Bt EA {7205
B9/NET (0 I 23 Z[EA9EEEN ) £, ST
EXTRACT(HOUR FROM timestamp) .

B%0 MINUTE(TIMESTAMP '1994-09-27
13:14:15") iR[E] 14,

MINUTE (timestamp) | BIGINT

M SQL RJiaEf timestamp iR[5]
fhEg (0 3N 59 Z|aRYEEE ) . HHHTF

EXTRACT(MINUTE FROM timestamp) .
f5Ign MINUTE(TIMESTAMP '1994-09-27
13:14:15") 1

SERERATSY

1R[E] 14,

SECOND(timestamp) | BIGINT

M SQL FFE)E; timestamp iR
#0# (0 2 59 Z[ERYEEEL) *E‘_l‘l:_F

EXTRACT(SECOND FROM timestamp)

Bign SECOND(TIMESTAMP '1994-09-27
13:14:15') 3

[ER> BB ER ST HY

1R[E] 15,
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BREL BEE | #k
FLOOR(timepoint TO | TIME RENGATE S timepoint [a FEWEZ! A @&z
timeintervalunit) timeintervalunit B9{&. #5401 FLOOR(TIME
'12:44:31' TO MINUTE) JR[5] 12:44:00,
CEIL(timepoint TO TIME RENGATE S timespoint [@]_EEYEZIATEeE
timeintervalunit) {iZ TIMEINTERVALUNIT Y&,
54N CEIL(TIME '12:44:31' TO MINUTE) i&[g]
12:45:00,
(timepoint1, BOOLEA | #NERH (timepoint1, temporall) F
temporall) N (timepoint2, temporal2) EXAIFMETE)EkE
OVERLAPS 85, R[E TRUE, BYEMEATLAERTEREE
(timepoint2, AHiENERE . f5Ia0 (TIME '2:55:00', INTERVAL
temporal2) "' HOUR) OVERLAPS (TIME '3:30:00,
INTERVAL '2' HOUR) 3&[E] TRUE;
(TIME '9:00:00', TIME '10:00:00') OVERLAPS
(TIME '10:15:00', INTERVAL '3' HOUR) iR[g]
FALSE,
DATE_FORMAT (time | STRING | J5H4/8)& timestamp &9 HEIRNFRF
stamp, string) string IEERANFFRE, BXFHREE
Java B9 SimpleDateFormat F&&
TIMESTAMPADD((tim | TIMESTA | $§&/linterval StimeintervalunitZBpEAY45 R
eintervalunit, MP/ NN B EAsk B ERRYE)RItimepointsh, FiR([E]
interval, timepoint) | DATE/ ISR EARTIE)
TIME f50gn: TIMESTAMPADD(WEEK, 1, DATE
'2003-01-02') #&[5]2003-01-09
TIMESTAMPDIFF(tim | INT IR[E] timepoint1 ¥ timepoint2 Z[&)Ad(&)[E]
epointunit, fR. EfRRYRAE—SHEGE, ENZE
timepoint1, LA TEZ—: SECOND, MINUTE, HOUR,
timepoint2) DAY, MONTH g% YEAR,
CONVERT _TZ(string1 | TIMESTA | HEARYIE string1 ( EBEZAIA 1SO FFEIEAHE=C
, string2, string3) MP ‘yyyy-MM-dd HH:mm:ss’ ) MBFIX string2

AT string3 B9E. RXAOEINIZE
485490 “PST” , €840 “Country A/City
A7 , sxBEN ID & “GMT-08:00” ,

{5120 CONVERT _TZ('1970-01-01 00:00:00',
'UTC', 'Country A/City A") iR[E] '1969-12-31
16:00:00°
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BR%L

REE

1)

FROM_UNIXTIME(nu
meric], string])

STRING

LA RFERAEIL string IRBIEFEES % numberic
BRI (AR ‘yyyy-MM-dd
HH:mm:ss’ ) . numeric 2— RSB ABFaEt
{8, F2~H'1970-01-01 00:00:00° UTC LAk
RIFLEL, H UNIX_TIMESTAMP() B3R -
i’il)ﬁl@l«l@iﬁﬁilz%a_? ( 7£ TableConfig #fg
E) o

fugn, ansE UTC B¥IX,
FROM_UNIXTIME(44) &[] ‘1970-01-01
00:00:44° , WNERTE ‘Asia/Tokyo’ HIEX,
NhRE “1970-01-01 09:00:44°

UNIX_TIMESTAMP()

BIGINT

LARD A BRAZREN=R0AY Unix BHE)&E. LEEREL
AEBELERY, XERER A MCREMT
HizfE.

UNIX_TIMESTAMP (st
ring1[, string2])

BIGINT

(FRAFREEHIEERR X &I string2 BY
HEARF AT string ( WIERFKIBEBIAE
TR yyyy-MM-dd HH:mm:ss ) 4534
Unix BE&; ( LARDAERGL)

TO_DATE(string1][,
string2])

DATE

&I H string2 (BRIAK  ‘yyyy-MM-
dd’ ) H9FFFER string1 2EHE I AHA,

TO_TIMESTAMP_LTZ(
numeric, precision)

TIMESTA
MP_LTZ

BT ek TR R
TIMESTAMP_LTZ, B¥UEEN 08; 3, 0t
% TO_TIMESTAMP_LTZ(epochSeconds, 0),
3%

TO_TIMESTAMP_LTZ (epochMilliseconds,
3)o

TO_TIMESTAMP (stri
ng1[, string2])

TIMESTA
MP

¥§ ‘UTC+0’ BIXTAEZCA string2 ((ZKIA
A ‘yyyy-MM-dd HH:mm:ss’ ) BB
string1 &3 9RT1E8% o

CURRENT_WATERMA
RK(rowtime)

R[EI25ERTE5 /Erowtime B9MEIZKED, 40
REEPNHRIRERET RN RN R
THKEDATMIFD NULL, EREIAYIR I ZEBITHHERR
FERMERET BT EIEITE, (BEFZEEHIEE
7 3, BlnediEslEEs
TIMESTAMP_LTZ(9), MIEREHCSIRE]
TIMESTAMP_LTZ(3),

1S, EREETLURE NULL, f&rTaeein
ERIXMER . fla0, MNREBTIEIEEHAI
&, EaILAER:

WHERE CURRENT_WATERMARK(ts) IS NULL OR ts >
CURRENT_WATERMARK(ts)
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DATE
o InEEfEIR
DATEEEE"yyyy-MM-dd" B IS R B ARAT JIDATEZRBUA HHA
o iBIEIREA

DATE DATE string

e AZiLHH
SH= HiimEnR SR8
string STRING SQLEAEIIN=RFE,
FEIZFABREAY
WA"yyyy-MM-dd"+&
I, BUEBENRIESR
=
o f5l
- uftiEe
SELECT
DATE "2021-08-19" AS ‘result’
FROM
testtable;
- hAER
result
2021-08-19
DATE_ADD
o IheeimiA
DATE_ADDRFIR[EFEE B AR INBEr R EHIHER
o 1BiLINEH
DATE_ADD(string startdate, int days)
e  AZiLHH
- startdate }§%ERTE), FHIERELATIMESTAMPIESTRING,
(MARI:
STRINGZEE! HEAE J9yyyy-MM-dd HH:mm:ss,
TIESHAINULLAYS B R IR
- days BtrKE, HUESEBININT,
o R[EHE
IEEHEREINERREEHIEED, HURSEELASTRING,
o Ml
23ZFlinkSQLIES)

CREATE TABLE source (
time1 TIMESTAMP

) WITH (
‘connector' = 'datagen’,
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DATE_SUB

'rows-per-second' = '1'
);
create table Sink (
date1 string,
date2 string,
date3 string
) with (‘connector' = 'print');
INSERT into
Sink
select
DATE_ADD(time1, 30) as dateT,
DATE_ADD('2017-09-15 00:00:00', 30) as date2,
DATE_ADD(cast(null as timestamp),30) as date3
FROM source

MK LER
date1 (string) date2 (string) date3 (string)
2024-06-28 2017-10-15 null

IhaekaiA

DATE_SUBER#UR[EEE B AR E Bk # fERIBHA .

EiAEA

DATE_SUB(string startdate, int days)

NS

- startdate f§ERYIE], HIESEBIATIMESTAMPEESTRING,
(MARETY::
STRINGZEE! HEAE J9yyyy-MM-dd HH:mm:ss,
FIESHANULLAS RIS AR
- days BtrKE, FUESEBIAINT,

REE

IEERMIREBIRREERIEM, BEREIASTRING,
Rl

1RAZFlinkSQLIEA)

CREATE TABLE source (
time1 TIMESTAMP
) WITH (
'connector' = 'datagen’,
'rows-per-second' ='1"
);
create table Sink (
date1 string,
date2 string,
date3 string
) with (‘connector' = 'print');
INSERT into
Sink
select
DATE_SUB(time1,30) as date1,
DATE_SUB('2017-09-15 00:00:00', 30) as date2,
DATE_SUB(cast(null as timestamp),30) as date3
FROM source

M LR
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date1 (string) date2 (string) date3 (string)
2024-04-29 2017-08-16 null

TIME

o IhgEREIA
KRB FRFER LA HH:mm:ss [Fff] "FZzCARIT ASQLEGIE]), FERLATIMESEEYRME],
o EZEIRN

TIME TIME string

o ASiHHH
SHZ2 HiEEs SRR
string STRING RE=RFE,
ERIZFREEIBR
"HH:mm:ss[.fff]", &
ME MR SIRES
o RfI
- WiEe
SELECT

TIME "10:11:12" AS “result’,
TIME "10:11:12.032" AS ‘result2”
FROM
testtable;

- WA

result result2

10:11:12 10:11:12.032

TIMESTAMP
o IhgEHEIR
B EF TR ANEE, HEF/FEERA: "yyyy-MM-dd
HH:mm:ss[.fff]", LATIMESTAMP(3)Z£84iR([E],
o EZAWEA

TIMESTAMP(3) TIMESTAMP string

o  AZiHEA
e Rty SRR
string STRING RIEE=FRE,

FERIZFEFBER VIR "yyyy-
MM-dd HH:mm:ss[.fff]", BRE
MG o
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o xfl
- WEhES
SELECT

TIMESTAMP "1997-04-25 13:14:15" AS ‘result’,
TIMESTAMP "1997-04-25 13:14:15.032" AS “result2”
FROM
testtable;

- SR

result result2

1997-04-25 13:14:15 | 1997-04-25 13:14:15.032

INTERVAL
o INgEiEIR
INTERVALERE A FFrAdiaEksE.
o EiXIEA

INTERVAL INTERVAL string range

o AZiHH
SH 3 HiEsay S¥5A
string STRING RHEBFER, BESHrangefF. B
R, HBA:
o —Fhfy"yyyy-MM"EMRIFEMFIRM,
BEZIAM, BilrangeS#EILIIYEAR
ayZYEAR To Month,
o —FhXATE"dd HH:mm:sss.fff", FRK
REXY. N D DHER, B
EREZIZEY . Birange2#0ILAA
DAY. MINUTE, DAY TO HOUR, DAY
TO SECOND,
range INTERVAL Atia)iafRiine, BEcstringSEEH, M5
SEstring2 058,
EYESEEY: YEAR. YEAR To Month,
DAY. MINUTE. DAY TO HOUR, DAY
TO SECOND,
o
MidiEa
a1 0RA=R
INTERVAL '10 00:00:00.004' DAY TO second
--DAYEREIE10K
INTERVAL '10'
- RIEFE2E107 B

INTERVAL '2-10' YEAR TO MONTH

