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7.1.2 FEfr4Et
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7.1.1 R ITIRIE

WE7-1F i, — B FHSQLEL TableAPI 44 5B WAL F, M\ gm el
A AT I JobGraph, FEZFan N LA EL:

4 SQLI A B Table AP #4k A AT iH X (Logical Plan) ;

Jl AL SRR A T R A BEE AT R (Physical Plan) ;
°iﬁii‘iﬁ7ﬁ%%&Tﬁﬁéﬁiﬂaﬂsformation}:, HE— 5 9% N nT HAT I
JobGraph, AEIRAZ 4 Flink&Eftiz

Table API \
Logical Plan —> Physical Plan
SQL /

Code Generationl

P r] & Submit Job )
. JobGraph —— Transformation

______________________________

& Table API&SQLFE 7347 5 B
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7.1.2 IzF 2544

3T Table API&SQL [ B4 4b 5 5 F R /5 32 BEALFE LL R 64 518
R BUIZATHY

3k HX TableEnvironment;

FE MR

o« E N A

oy H 45 R 5

JE R -
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7.1.2 }2F4EH

FEFPEEAHEZAN R

IBREGE AT I

env=...;

13 EX TableEnvironmentX} %

tableEnv = ...

IREN—A% G ANBHR)
tableEnv.connect(...).createTemporaryTable("table1");
IREM—A3% Chan A
tableEnv.connect(...).createTemporaryTable("outputTable");
Il XA : @I Table APIF A ) il 22— TableX) %
tapiResult = tableEnv.from("tablel").select(...);

/1€ AW @I SQLA & il il — 1 Tablex &
sqglResult = tableEnv.sqlQuery("SELECT ... FROM tablel ... ");
I 45 %

tapiResult.insertinto("outputTable");

EEL g

tableEnv.execute("Table APl and SQL");
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7.1.2 }2F4EH

T EERERAE, fEpomxmi3CH, 7 E AN FIflink-table-api-scala-
bridge_2.12/K##i %, FE-H L& T Table API&SQLEZ L, HAKUIT:

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-table-api-scala-bridge 2.12</artifactld>
<version>1.11.2</version>

</dependency>

AN, R EAERMFIDE (Hinintellil) IDEASLEclipse) AR,
W3 75 B N G T A G -

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-table-planner-blink_2.12</artifactld>
<version>1.11.2</version>

</dependency>
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ANE R FEIE R IRAL TR, 18T EAE pom.xmISC A 5] A flink-
streaming- scala_2.12ﬁ€%ﬁ§, ,JZI-‘ZIDF

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-streaming-scala_2.12</artifactld>
<version>1.11.2</version>

</dependency>

St FHEACFR RN Y, 38 TR EAE pom.xmISC a5 A flink-scala, 2. 124K #i 2
BRI

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-scala_2.12</artifactld>
<version>1.11.2</version>
</dependency>
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7.1.2 IzF 2544

TR BESIL A P E E R EELE B S5 Kafkasd B, NEEFE AN DL AR H6ZE -

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-table-common</artifactld>
<version>1.11.2</version>
</dependency>
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7.1.3 TableEnvironment

{8 Fl Table APIFISQLEIEFlink S R, 75 EEI 5 b ] 3
TableEnvironment. TableEnvironment$24t 1M N K . PATFlink SQLIE
Al VEMNE E LR, KiDataStreamal DataSet# i K 2 T fE

XFTmALEE, TableEnvironmentf 604 500 R -

import org.apache.flink.streaming.api.scala.StreamExecutionEnvironment
import org.apache.flink.table.api.EnvironmentSettings
import org.apache.flink.table.api.bridge.scala.StreamTableEnvironment

val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment
val bsSettings =
EnvironmentSettings.newlinstance().useBlinkPlanner().inStreamingMode()

Juild()
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)
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7.1.3 TableEnvironment

Xt FHtab 3, TableEnvironmentff) 6 & 7350k
import org.apache.flink.table.api.{EnvironmentSettings, TableEnvironment}

val bbSettings =
EnvironmentSettings.newlinstance().useBlinkPlanner().inBatchMode().build()

val bbTableEnv = TableEnvironment.create(bbSettings)
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FEFlinkHr, FrI A NAE (View) FIHEFIEIR (Table) o fLERT DA —
MNEOARFENRNNZHEE, @2 PMEESER. FIMRNZH®BRE
ANERHIEHE, P SCHECE B FESE . R I 2 B8 — N E AR RS s 4]

/1417 TableEnvironment
val tableEnv = ...

IMEFPASE X RMSMER P ER, FREIRAIE K&

val projTable: Table = tableEnv.from("X").select(...)

1114 Fi & projTable 731t il I % “projected Table"
tableEnv.createTemporaryView("projectedTable", projTable)
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fEFlinkH, SIEAEMERW 55— 07 R HEIL R IER A (Table
Connector) . fETable API&SQLY, Flinka] DLl Fi&ER:8% (Table
Connector) HEIERINT R, it sl i U8 3s WS R gt kB2
Flink 24, B WFlink 248 R 5l AOx B /NE R gt . Bl 117
R BRI RS . 7 590 (U0 Apache Kafka B R S R
gy #hnl DL X FR oy SOk e R . BN R R

tableEnvironment
.connect(...) /{5 ERIEFEL KB RT
withFormat(...) //18 & HHE #% =X
withSchemal(...) /3 & & 4514
.inAppendMode() /45 7€ B HiE 2
.createTemporaryTable("MyTable") /731 %
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1.RERA

Flink#@& ik 7 — L Py B 1R IE AR @%ﬁﬁﬁ%éﬁuﬁs KafkaiZE 25 .
ElasticsearchiE 4. JDBC SQLEE#SE . X B A RS EREZS
JDBC SQLZEFZ# L,

M R Gk A oV P MR HLERE 73 A5 SO0 R 4 s BRI 5 N2
A AN HAR S

bsTableEnv.connect(
new FileSystem()
path("file:///home/hadoop/stockprice.txt")

)
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JDBC SQUIE & #% S0 VF F 7 AR 28 5 7 DBCHX B B 7 1Y 5 AR B0 90 28 HH 13
BB NE e o N TS FAR S

CREATE TABLE MyUserTable (
id BIGINT,
name STRING,
age INT,
status BOOLEAN,
PRIMARY KEY (id) NOT ENFORCED
) WITH (
‘connector' = 'jdbc’,
'url' = 'jJdbc:mysql://localhost:3306/mydatabase’,
'table-name' = 'users'

);
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EHEEALEI A, WITHIW A 2t 73035, sebr Eaf LR 2
Kz 8, ARSI LT US ILRT-1.

I
connector | W | iR As KA, X T JDBCIEREER A “ jdbe”
url AL | ELEESE Y JDBC U 2 Bk
table-name | WA | ELEHEN JDBCER T 44 FR
driver Ak | JDBCHRBNRM A HR, WHR KA FRME, WEBIM
ur1 H3REX

username | AJIE | JDBCERIEEMIH T 44, W AN A hY — AT R fit
password Ak | JDBCEHE JE ) B, WA 44— e iR At
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2. %1% 3

N T SRR IEE AR AR A RS SR B, Flink$2 4 1% A 2k X
(Table Format) , #|UICSV&zUMISONFE 5. 7] LA H
TableEnvironmentffjwithFormat() /7 12335 & # 4% 2.
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XBEAACSVIE AT A, HARE P HERT LS5 FlinkE M. CSV
HAIBE DAY BIEICFE T T, BRI

withFormat(

new Csv()

field("field1", Types.STRING) /IARHE N7 45 & 7B A4 FRANSE Y (i)
field("field2", Types. TIMESTAMP) /R4 748 & FBLA R (higk)

fieldDelimiter(",") e e AN TIEN R, BOAER"" (k)
lineDelimiter("\n") e AT UIEIFRE, BAE AN (1)
.quoteCharacter(") G & A R P AR/, B (F]g)
.commentPrefix('#) T EFERERIRTER, BN (Afik)
.ignoreFirstLine() 11745 20 5 —47 (Alak)
.ignoreParseErrors() 11715 AR AT 88 R I BdE (AT idke)
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At B TEEALE pom.xmIHH I G0 T A -

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-csv</artifactld>
<version>1.11.2</version>
</dependency>
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3.1

KM (Table Schema) 52 XL T RIHHRLH, AIEFERLHK. T
BRI E . RN, SRS RAILEE, 7ER BRI
25 L e R o e A R . e R ST VA T

withSchema(
new Schema()
field("MyField1", Types.INT) /[ AR#E ¥ 35 %€ 25 147 B i 4 PR A1 28 3
field("MyField2", Types.STRING) // #R &7 §8 € 55 24> F B A R Y
field("MyField3", Types.BOOLEAN) // ¥Rzl FrFi& i 26 347 BLH 44 Fr Fn 2
)
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4. 5 HT

Xt StreamZE R )R A, FEARic 2 H T INSERT. UPDATE.,
DELETEH 1Mk A4 58T 1 404, /ETable APIH @ =0 (Update
Mode) Kfg e Zds g nsey, Widis @ AR HE, ke & miFh
SO I B 5 AME R g i T B, R e X 7vE T

.connect(...)

.inAppendMode() /MY A HINSERTH:AE 5 i iz
inUpsertMode() /Y% HINSERT. UPDATE. DELETE#:{F 5 #r ¥
inRetractMode() /X% HINSERTAIDELETE#:AE 5 Hi #4
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5. W FH SEA51]

(1) B
X B gy H— fA] B [ Table AP AL B NV AR 7. (s L& AFAE
— /NIRRT “/home/hadoop/stockprice.txt” , HHNFUIT:

stock_2,1602031562148,43.5
stock_1,1602031562148,22.9
stock_0,1602031562153,8.3

stock_2,1602031562153,42.1
stock_1,1602031562158,22.2
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THEA g E —MEF, fFHTable APIHATEMEAE. BBTFHNAEWT:

package cn.edu.xmu.dblab

Import org.apache.flink.streaming.api.scala.
import org.apache.flink.table.api.bridge.scala.
import org.apache.flink.table.api._

import org.apache.flink.table.descriptors.

case class StockPrice(stockld:String,timeStamp:Long,price:Double)

object TableAPITest {
def main(args: Array[String]): Unit = {

IGREGEAT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

I B FFAT N

bsEnv.setParallelism(1)
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/1358 EnvironmentSettings

val bsSettings = EnvironmentSettings
.newlinstance()
.useBlinkPlanner()
InStreamingMode()
Jbuild()

/3R EX TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)
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118 58 H R
val stockTable = bsTableEnv.connect(
new FileSystem()
path("file:///home/hadoop/stockprice.txt")
).withFormat(new Csv())
withSchema(new Schema()
field("stockld", DataTypes.STRING())
field("timeStamp", DataTypes.BIGINT())
field("price", DataTypes.DOUBLE())
).createTemporaryTable("stocktable")
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/1§ H Table API# 1]
val stock = bsTableEnv.from("stocktable") .select($"stockld",$"timeStamp",$"price")

[T BN H
stock.toAppendStream[(String, Long, Double)].print()

ITRE 7 ik R ARAT
bsEnv.execute("TableAPITest")

}
}
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AR AT LA B4 H 25 SR 40 R

(stock_2,1602031562148,43.5)
(stock_1,1602031562148,22.9)
(stock_0,1602031562153,8.3)

(stock_2,1602031562153,42.1)
(stock_1,1602031562158,22.2)
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(2) 5 MySQLEE %

A B HUX A B s B B e L, JF H A studentR Hogadm A — 2 2003l

("95003","3",97)

sho cno grade
95001 1 94
95001 2 89
95002 1 91
95002 2 86
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e EIR T RERIFE ARSI T -

package cn.edu.xmu.dblab

import org.apache.flink.streaming.api.scala.__

import org.apache.flink.table.api._

import org.apache.flink.table.api.bridge.scala.

import org.apache.flink.table.descriptors.{Csv, FileSystem, Schema}

object MySQLConnector{
def main(args: Array[String]): Unit = {

R BB AT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

I B FFAT N

bsEnv.setParallelism(1)
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/135 B EnvironmentSettings

val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
InStreamingMode()
Juild()

13 EX TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)

118158 — AR
val dataStream = bsEnv.fromElements(Tuple3("95003","3",97))

IREEHE R R (XA FIR SRR T.1. 754D
val tablel = bsTableEnv.fromDataStream(dataStream)
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/18 student
val sinkDDL: String =

|create table student (

| sno varchar(20) not null,

| cno varchar(20) not null,

| grade int

) with (

| 'connector.type' = 'jdbc’,

| 'connector.url' = 'jdbc:mysql://localhost:3306/flink’,
| 'connector.table' = 'student’,

| 'connector.driver' = '‘com.mysql.jdbc.Driver',
| 'connector.username' = 'root’,

| 'connector.password' = '123456'

)

.StripMargin

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



/#1047 SQLEH]
bsTableEnv.executeSql(sinkDDL)

IFEM

val mystudent=bsTableEnv.from("student")

IFATSQLE W) (EANHIRASIERT.L.5T N4
val result=bsTableEnv.sqlQuery(s"select sno,cno,grade from $mystudent")

13T BN i
result.toRetractStream[(String,String,Int)].print()

IFEE 54 N\ Blstudentf

tablel.executelnsert("student")

Il RS P PR AT
bsEnv.execute("MySQLConnector")

}
}
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BEAt, G ZEAE pom. xmISCAF R RSN AN IR R KR -

<dependency>
<groupld>org.apache.flink</groupld>
<artifactld>flink-connector-jdbc_2.12</artifactld>
<version>1.11.2</version>

</dependency>

<dependency>
<groupld>mysql</groupld>
<artifactld>mysql-connector-java</artifactld>
<version>5.1.40</version>

</dependency>
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1.Table API

Table APIZ 2 T-TableZS i), ZEKA 1R GRuiEttabrE) , JFR4tfE
R REBIERN T, XETEIR Bl — N E i TableXt R, 0 RE KA
Tableil TR REAEM S R, —EXREEHZATTERABAR, Fln
table.groupBy(...).select(...), H:H1, groupBy(...)f& Etablef1/r4H, i
select(...) NIZ7E table 734 34T #R R4
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AR AN L Table AP & 2 i) SE 45 -

/135 BX TableEnvironment
val tableEnv = ...

INEM—A3%, & NOrders

/1333t E M Orders 3
val orders = tableEnv.from("Orders")

It R BV B s W s
val revenue = orders
filter($"cCountry”" === "FRANCE")
.groupBy($"cID", $"cName")
select($"cID", $"cName", $"revenue".sum AS "revSum")

AT R i
AT &l
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2.SQL

Flink SQL# %% T-Apache CalciteSCIL i . Calcites2 A [Fl1HE-F & £
PR ER — BB EIREH RS B = EMESE . Calcite/E M EHE VR EAgEt [
WHERISQLIE S, JFRMtZME Rt 7%, mH, Calcited|E Wi T
M. Calcite] H b2 NAFTHRE T & AR R At g — & 5|
B, FFLASQLIE T Ui M AN [FIZHE I .

Calcite /T SQLE WK X E L IBATR

ﬁ<1> P SQLARAT AR RIS I GAEVERS,  FhGOETEM R AIE 5 o R E
I\

(2) W iFHh G iEM, EEBIFSQLIEA) TGS, WiF/Gr4s EE
RelNode# ;

(3) fittRelNodet 34 A H &) 11X 5
ﬁ%fiiﬁﬂﬁﬁiﬂ%%ﬁeﬁiﬁ%%éB@Wﬂ‘tﬁ%, IFlink[¥)DataStream > ] F&
¥ o
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N RIS AN 2 A TR A R R Gk ]

//3kEX TableEnvironment
val tableEnv = ...

M —N3, &P NOrders

lhan & JERNEELR RSy &
val revenue = tableEnv.sglQuery(
|ISELECT cID, cName, SUM(revenue) AS revSum
|FROM Orders
IWHERE cCountry = 'FRANCE'
|GROUP BY cID, cName
"™ stripMargin)

JIFRAT 2R 1) 3 H
AT )
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3. FH sS4

Bk C L IEAE— N A “/home/hadoop/stockprice.txt” , SCHEHN %
571408 R . FHENWE —MERF, XAEF 258 H T Table
APIFISQLIFHAT & 1k

package cn.edu.xmu.dblab

import org.apache.flink.streaming.api.scala.__
import org.apache.flink.table.api.bridge.scala.
import org.apache.flink.table.api._

import org.apache.flink.table.descriptors.__

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
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object TableAPIANdSQLTest {
def main(args: Array[String]): Unit = {

RIS AT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

11V 8 FHATEE L

bsEnv.setParallelism(1)

II3REXEnvironmentSettings

val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
IinStreamingMode()
Jbuild()

/1535 B TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)
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118 8 H 5
val stockTable = bsTableEnv.connect(
new FileSystem()
Jpath("file:///nome/hadoop/stockprice.txt")
).withFormat(new Csv())
withSchema(new Schema()
field("stockld", DataTypes.STRING())
field("timeStamp”, DataTypes.BIGINT())
field("price", DataTypes.DOUBLE())
).createTemporaryTable("stocktable")

/1{§ FH Table APIZ 1]
val stock = bsTableEnv.from("stocktable")
val stockl = stock.select($"stockld",$"price").filter('stockld==="stock _1")
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IRE MR
bsTableEnv.createTemporaryView("stockSQLTable",stock)

/1138 B SQLIEH)

val sgl=
|select stockld,price from stockSQLTable
|where stockld='stock 2'
|""".stripMargin

I1FATSQLE 1)
val stock2=bsTableEnv.sqlQuery(sql)
JHT BN %
stockl.toAppendStream[(String, Double)].print("stock_1")
stock2.toAppendStream([(String,Double)].print("stock 2")
& i AT
bsEnv.execute("TableAPIANdSQLTest")
}
}
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FEFF AT PR 25 an M a5 R

stock 1> (stock 1,22.9)
stock 2> (stock 2,43.5)
stock 1> (stock 1,22.2)
stock 2> (stock 2,42.1)
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Tl 5 N\ TableSinkk 28l . TableSink2 —AMEHED, HTF X F
LRk (WCSV. Apache Parquet. Apache AvroZs) . 1Efi& 248
(4nJDBC. Apache HBase. Apache Cassandra. Elasticsearch%s) &
HEF R4 (0 Apache Kafka. RabbitMQZ%5) .
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TR A ST S 1 e A Y B C SV

/I3 EX TableEnvironment
val tableEnv = ...

1B — M AR

val schema = new Schemay()
field("a", DataTypes.INT())
field("b", DataTypes.STRING())
field("c", DataTypes.BIGINT())

tableEnv.connect(new FileSystem().path("/path/to/file"))
withFormat(new Csv().fieldDelimiter(’|').deriveSchema())
.withSchema(schema)
.createTemporaryTable("CsvSinkTable")

/{1 H Table APIEE SQLITH — M5 K

val result: Table = ...

[R5 R B N2 L IE M) TableSink

result.executelnsert("CsvSinkTable")
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XEEH RG], AT

package cn.edu.xmu.dblab

import org.apache.flink.streaming.api.scala.__
import org.apache.flink.table.api.bridge.scala.
import org.apache.flink.table.api._

import org.apache.flink.table.descriptors.__

case class StockPrice(stockld:String,timeStamp:Long,price:Double)

object TableSinkTest {
def main(args: Array[String]): Unit = {

IR BB AT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

I B FFAT N

bsEnv.setParallelism(1)
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I3REXEnvironmentSettings

val bsSettings = EnvironmentSettings
.newlinstance()
.useBlinkPlanner()
InStreamingMode()
Juild()

/3R EX TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)
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118 3 HE IR
val stockTable = bsTableEnv.connect(

new FileSystem()

Jpath("file:///home/hadoop/stockprice.csv")
).withFormat(new Csv())

.withSchema(new Schema()
field("stockld", DataTypes.STRING())
field("timeStamp", DataTypes.BIGINT())
field("price", DataTypes.DOUBLE())

).createTemporaryTable("stocktable")

/1 FH Table APIZ ]
val stock = bsTableEnv.from("stocktable")
val stockl = stock.select("stockld,price").filter('stockld==="stock 1")
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1185 — N R

val schema = new Schema()
field("stockld", DataTypes.STRING())
field("price", DataTypes.DOUBLE())

bsTableEnv.connect(new FileSystem().path("file:///home/hadoop/output.csv"))
withFormat(new Csv().fieldDelimiter(’|').deriveSchemay())
.withSchema(schema)
.createTemporaryTable("CsvSinkTable")

IHEA 45 Rstock Lk %4y CL2 M ) TableSink
stockl.executelnsert("CsvSinkTable")

JIHT BN H
stockl.toAppendStream[(String, Double)].print("stock 1")

IIFE R A AT

bsEnv.execute("TableSinkTest")

}
}
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TP, stockprice txt SCAE A BT LA AR . FEPHATCLE, AT
LUE BIFEAH S R G R AR R T —Aoutput.esvICf:, SO RTINS ME

stock 1[22.9
stock 1[22.2
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7.1.7 DataStream/DataSet 5 Table Y+ B &

Flink32 2L 7T Fh %128 (Planner) , BIFlink 548 %1 #8 A1 Blink it &1 25
W E T ZE O] LA DataStream APIZE R, g2, ol LlE—
DataStream#% ik — 1 Table, tWn] LUK Table¥s#: s DataStream. A
JF A 77 =] DU AIDataSet API&E . Blink 7E5&E T #t&diEr, Aae 5k
BARS AT, R, FHIS T DataSetffiT i #B 2 Gt 3k Tk Ad B i
A5 RIATIH
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7.1.7 DataStream/DataSet5 Table g 48 & 4% #a

13815t DataSetsDataStream £l Z 41 €]

7F TableEnvironment® 1] DL ¥t DataStreamei DataSet)E AL & . 45 AL E
AR 2 (Schema) U T-VE M ) DataStream B¢ DataSet E’Jiﬁi’)ﬁ%‘éi@o ==
EEE S, 113 DataStreamikDataSetf)) 2 [FIAE B H BEVE AT I I A% I
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7.1.7 DataStream/DataSet 5 Table Y+ B &

NS A EAR S

/] 35 EX TableEnvironment
val tableEnv: StreamTableEnvironment = ...

/18] —~DataStream
val stream: DataStream[(Long, String)] =

Il 23X~ DataStreamiE M SN AL K "'myTable”, #1 & i 75 A~ 7 B 2 "fo A1
tableEnv.createTemporaryView("myTable", stream)

I 121X~ DataStreamiE M B AL B "myTable2",  #iE >+ B
"myLong"H1"myString"
tableEnv.createTemporaryView("myTable2", stream, 'myLong, 'myString)
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7.1.7 DataStream/DataSet 5 Table Y+ B &

2 #DataStreamikDataSet#% il 3

L fF TableEnvironment 7% /it DataStreamik DataSet 4/~ [7], DataStream#ll
DataSetit ] UL B iR . SR FRA 1A E Table APIFI AW R, X
LW o e T

A RS

//35 X TableEnvironment
val tableEnv = ...

/165 —~>DataStream
val stream: DataStream[(Long, String)] = ...

IHE—/~DataStream#% sl — 13K, RPN T BZ"_1"H"_2"
val tablel: Table = tableEnv.fromDataStream(stream)

IHEIX~DataStreamiE M AR, R EPASFBZ"myLong " Al"myString”
val table2: Table = tableEnv.fromDataStream(stream, $"myLong", $"'myString")
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7.1.7 DataStream/DataSet 5 Table Y+ B &

3.4 F #H Rl DataStream BY, DataSet

Tablen] L# 4 ik DataStreamzi DataSet. i ixFh 5z, & Hili
DataSeti{DataStream 27 i 7] LL7ZE Table API1E & SQLI & 45 8 FigfT
1. KR NDataStreamsl # DataSetitf, 75 %5 4 i DataStream
o # DataSet £ #E7, Rl Table I FAT 8 s B He sl 2 dm2R2 . J8 s
B 7 {8 e P FE 4 il Row

(1) BEEH AL DataStream

maEi (Streaming Query) WZERFBSFNAETEH, BIHic x2EAE

W IRES, B RSN, Bk, GIXFEENEE RS RET
DataStream i X R 1 587 77 AT It
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7.1.7 DataStream/DataSet 5 Table Y+ B &

¥R 4N DataStream A PR

(a) Append Mode: {4375 RIBILINSERTFATE N, 7w AT I
MR, BIEAGRBINERTE, JFH 2w ) gs Bk e A2 5,

(b) Retract Mode: {EA{EFIEH AT LiAd A e, & 1% A BooleanfE X
INSERTHIDELETE #:1E IR 31T H5 10 -

/3K EX TableEnvironment
val tableEnv: StreamTableEnvironment = ...

18— N BEAEWATFB I, (String name, Integer age)
val table: Table = ...

IHE £ # - — DataStream, 765 2K% NRow
val dsRow: DataStream[Row] = tableEnv.toAppendStream[Row](table)

IHER ¥ —~DataStream, #> stz KA NTuple2[String, Int]
val dsTuple: DataStream[(String, Int)] =
tableEnv.toAppendStream[(String, Int)](table)
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7.1.7 DataStream/DataSet 5 Table Y+ B &

(2) FRFEH Y DataSet
YR DataSet RO T

/3R TableEnvironment
val tableEnv = BatchTableEnvironment.create(env)

18— BE A FBRIZR, (String name, Integer age)
val table: Table = ...

IHE R — N DataSet, 4 I0E KT HRow
val dsRow: DataSet[Row] = tableEnv.toDataSet[Row](table)

IHER L il —DataSet, #F~JuE M yTuple2[String, Int]
val dsTuple: DataSet[(String, Int)] = tableEnv.toDataSet[(String, Int)](table)
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7.1.7 DataStream/DataSet5 Table g 48 & 4% #a

3 NEHE SR B RAL TR

7] L) DataStreamsl & DataSeti& # 1 3k, {HiE, FH Rt
DataStream/DataSet) =B A Bl g H- A2 e VLB, BHEEL T, 725
TEQI R, BB R R . Flink$2 4t 1 P Fh MR 2R 21| 3%
RIS, —FERETTFERAE, H—MEHRTFZBRHEK.
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7.1.7 DataStream/DataSet 5 Table Y+ B &

(1) FT 5B & K

HPrBALE RIS, RARYE S 7 B B WA R R ) 7B
RS Ty AT DU OR 7 7 BB (R R O 7 B i A T S A4 K

/3R EX TableEnvironment
val tableEnv: StreamTableEnvironment = ...

B E 4R

val stream: DataStream[(Long, Int)] = ...

/IHEDataStreami% # i 3%, i FHEOA W F B PR _1 A1 2"

val table: Table = tableEnv.fromDataStream(stream)

/[ DataStream#%Z ek, RAFH —MFBEAFK "myLong"
val table: Table = tableEnv.fromDataStream(stream, $"myLong")

/[HEDataStream#% ik, M FE AR "myLong" 1" mylnt"
val table: Table = tableEnv.fromDataStream(stream, $"'myLong", $"'myint")
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7.1.7 DataStream/DataSet 5 Table Y+ B &

(2) FT BRI

FE ALY 2 T8 /- DataStreamEDataSetH i &£+, A HdE 1 i

BT . SR MR AL AL, B AR BN R, &

TG H E XPOJOKKIFT AR R . Wi vh AT B2 4 PR 51 H
JFHATLhE asE a4 . FECA DA E TP ML . an R 18 e

B fR, MM BN R 7 BeAaa AR R & Bl A 1) 7 BUBUS -
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7.1.7 DataStream/DataSet 5 Table Y+ B &

/1535 BX TableEnvironment
val tableEnv: StreamTableEnvironment = ...

118 HE R
val stream: DataStream[(Long, Int)] = ...

/I{EDataStream#E H iR, i BN T Bl frm_1"A1"_2"

val table: Table = tableEnv.fromDataStream(stream)

/I DataStream#% kiR, HAEH— 7 Bas i 2"

val table: Table = tableEnv.fromDataStream(stream, $" 2")

/It DataStream¥% ik, FFAC# > 7 BN

val table: Table = tableEnv.fromDataStream(stream, $" 2", $" 1")

/[{EDataStreami% # k3%, LA FEIINT, FFHE A4 8" mylint"Ff1"myLong"
val table: Table = tableEnv.fromDataStream(stream, $" 2" as "myint", $" 1" as "myLong")
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7.1.7 DataStream/DataSet 5 Table Y+ B &

4. )7 PR
Flink 5 3L 8dE 254 (Integer. Double. String) il HEm 2 (ANH]
BRI EERAD WO RFRA, R R DataStreamal # DataSet %
WS A A — B HrR. BRI DLl R 2T Y, o]
PLEFan & et

/3R EX TableEnvironment
val tableEnv: StreamTableEnvironment = ...

1B K 5 5

val stream: DataStream[Long] = ...

/I DataStream#% AL kiR, i FERIA 7 Be A% Fr 0"

val table: Table = tableEnv.fromDataStream(stream)

/[{EDataStream#% 42 3%, 1# 7B & "myLong"

val table: Table = tableEnv.fromDataStream(stream, $"'myLong")
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7.1.7 DataStream/DataSet 5 Table Y+ B &

5.Tuple2k U FiCase ClassZ 7

Flink=z FrScalall N B TupleZi#Y, TupleZi#!f¥)DataStreamFlDataSet#l
W R . Al LB St F B A MOR B a4 B R T BB
WM EH TR B AR, M HBONR 7B APk tnRalH 154G
TR (Rl_1. 2. ... ) U APL 2 g B SR 28 T A4 BRI T A A2 28k
TAEN. BT AR lds as X BAIB 8 T =T .

/1535 BX TableEnvironment
val tableEnv: StreamTableEnvironment = ...

11812 H Hs £

val stream: DataStream[(Long, String)] = ...

/it DataStream#% #jl 4%, 1] H ar 44 FIBIA AL FR_1 A" _2"

val table: Table = tableEnv.fromDataStream(stream)

/[{EDataStream# % #e 3, 18 7B & B "myLong"#1"myString" (2% 147 &)
val table: Table = tableEnv.fromDataStream(stream, $"myLong", $"'myString")
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7.1.7 DataStream/DataSet 5 Table Y+ B &

/[{EDataStream¥ i #e, fd FH B3 HE 7 1 B 2 F 1" (BT 4 K)

val table: Table = tableEnv.fromDataStream(stream, $" 2", $" 1")

[[{EDataStream#% k3%, ML ERIFB" 2" GE T4 K)

val table: Table = tableEnv.fromDataStream(stream, $" 2")

/IHEDataStream % #5538, A% FH 38 HE 7 A1 358 iy 4 1 7 B "my String " 1
"myLong" (& T4 F)

val table: Table = tableEnv.fromDataStream(stream, $" 2" as "myString"”, $" 1"
as "myLong")
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7.1.7 DataStream/DataSet 5 Table Y+ B &

II5E X Case Class
case class Person(name: String, age: Int)
val streamCC.: DataStream[Person] = ...

/[ DataStream¥% 75 B2 fi FH ERIA I+ Bt 4 & 'nameFll'age

val table = tableEnv.fromDataStream(streamCC)

/[{EDataStream¥% AL ik, ¥ B4 F ' myNamefl'myAge (G T &)
val table = tableEnv.fromDataStream(streamCC, $"myName", $"myAge")

[IHEDataStreami% #1532, 8 A 353 HE 7 A0 28Ty 44 1 B "myAge " Al
"myName" (% T £ FK)

val table: Table = tableEnv.fromDataStream(stream, $"age" as "myAge",
$"name” as "myName")
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7.1.7 DataStream/DataSet 5 Table Y+ B &

6.POJO K AY

Flink 32 FFPOJO KRAUENE &R, fEATEE FBAME N T EPOJOZK
AIf¥] DataStreamakDataSet#% #: i Tablels, {6 JFE5POJOZE A 7 Bt 1)
LR AR TR EFEIG LR, I HAREIAI BT . BT LUE 44
(7 H as REET) REMA, EHHEFNEGE.

/] 3£ H TableEnvironment
val tableEnv: StreamTableEnvironment = ...

Il Personsz—/NPOJOX %, HEFB A "name"Ffl"age"
val stream: DataStream[Person] = ...

/[l fEDataStream#4 A8 3%, BN T B TR age" " name" (F-BiR#E 44
FREEATHER)

val table: Table = tableEnv.fromDataStream(stream)
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7.1.7 DataStream/DataSet 5 Table Y+ B &

/I {EDataStream#Z A pi 3%, 11 H &y 4 7B "'myAge " f1"'myName" (37T
2 HF)

val table: Table = tableEnv.fromDataStream(stream, $"age" as "myAge",
$"name" as "myName")

Il {DataStream¥ /3%, B & 1) 7 BeA FR name” (F: T 44 F5)

val table: Table = tableEnv.fromDataStream(stream, $"name")

/I {.DataStream¥% AL Bl %, A3 FH LA 5 B AT EE 4y 44 B 7 BC"'myName” (B
T4HK)

val table: Table = tableEnv.fromDataStream(stream, $"name" as
"myName")
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7.1.7 DataStream/DataSet 5 Table Y+ B &

7.Rowzs Al

RowR A S FHE B EEm M F B UL L B A nullE 1+ By . FE SRR T LLdE i
RowTypelnfofg i€, ] ILEK;RowDataStreamilDataSet#% #: A Tablef
FEE . ROWSRAY )7 B WL S Frd T A AR T E P Fh 7 =K. B n] BLiE
R A TG FR T NE a4 CGETALBERLE) 50E Al FEdtiT#%
SHEFIE a4 (GET 2R

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



7.1.7 DataStream/DataSet 5 Table Y+ B &

/3K EX TableEnvironment
val tableEnv: StreamTableEnvironment = ...

/I RowkT fjDataStream, HA W FB "name"fl"age" , FB H RowTypelnfo™ /= i
val stream: DataStream[Row] = ...

Il #iDataStream#%L LR, 1 HBOANFB 4 FK"name"fl"age"

val table: Table = tableEnv.fromDataStream(stream)

Il {EDataStream#Z AR5, ¥ A = iy 44 I F B A F"myName"fl"myAge" (Ft T E)
val table: Table = tableEnv.fromDataStream(stream, $"'myName", $"myAge")
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7.1.7 DataStream/DataSet 5 Table Y+ B &

Il #iDataStream¥% 4% (5%, f# H H iy 4 B 5 B"'myName"fl"myAge" (3&
THFK)

val table: Table = tableEnv.fromDataStream(stream, $"name" as
"myName”, $"age" as "myAge")

/I #EDataStream#£ AL H 3%, # AL 5 B "name” (& T 4 K)

val table: Table = tableEnv.fromDataStream(stream, $"name")

Il {DataStream*% 42 pli%, % B f5 11 IF H E a4 197 B "myName”
(FTHHK)

val table: Table = tableEnv.fromDataStream(stream, $"'name" as
"myName")

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



7.1.7 DataStream/DataSet 5 Table Y+ B &

8. % FH S 43l

Ey%ﬂ”ﬁmﬂWNMAMﬁﬂlﬁﬁ%@f%ﬁﬁ % O A —
MR “/home/hadoop/stockprice.txt” , HAAF57.1.4 5 HHIAIAE .

NHEEANRE — R, XA T Table APIFISQLEEAT &)
BE. BERFAEWT:

package cn.edu.xmu.dblab

Import org.apache.flink.streaming.api.scala._
import org.apache.flink.table.api.bridge.scala.
import org.apache.flink.table.api.

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
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7.1.7 DataStream/DataSet 5 Table Y+ B &

object TableAPIANdSQLDemo {
def main(args: Array[String]): Unit = {

R BB AT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

I B FFAT N

bsEnv.setParallelism(1)

/1358 EnvironmentSettings
val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
InStreamingMode()
Juild()

13} EX TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)
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7.1.7 DataStream/DataSet 5 Table Y+ B &

1B H IR

val inputData=bsEnv.readTextFile("file:///home/hadoop/stockprice.txt")

1150 B K8 B ) e i R 2 4R
val dataStream=inputData.map(line=>{
val arr=line.split(",")
StockPrice(arr(0),arr(1).toLong,arr(2).toDouble)
1)

/I \DataStream 4 i %
val
stockTable=bsTableEnv.fromDataStream(dataStream,$"stockld",$"timeStam
p",$"price")

/¥ F Table APIZ ]

IFEM

bsTableEnv.createTemporaryView("'stocktable",stockTable)
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7.1.7 DataStream/DataSet 5 Table Y+ B &

/1% B SQLIEH)
val sgl=
|select stockld,price from stocktable
|where stockld='stock 2'
|""".stripMargin

1P AT SQLE Y
val stock2=bsTableEnv.sglQuery(sql)

JATSE AT BN H
stockl.toAppendStream[(String,Double)].print("stock_1")
stock2.toAppendStream[(String,Double)].print("stock_2")

ITR2 P fib R AAT
bsEnv.execute("TableAPIANdSQLDemo ")

}
}
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7.1.7 DataStream/DataSet5 Table g 48 & 4% #a

REFF AT IR = an R 25 2R

stock 2> (stock 2,43.5)
stock 1> (stock 1,22.9)
stock 2> (stock 2,42.1)
stock 1> (stock 1,22.2)
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7.1.8 B |8) 8L 2

X T {ETable APIFISQLEE L H I E1, H B4 7 EMG T 8] Jg %, 4
GroupBy WindowsZEH 145, Hith, XX KE 1 7 ZAE R B 48 2 i (8] & 1%

1. ZEAE I (] ) 8
7E DataStream 3! Table® # i /8 X AR 8] 1 7150 F -

IEN!

/17T stream H i S5 77 AR I TR RN 7K A6 2k
val stream: DataStream|[(String, String)] =
InputStream.assignTimestampsAndWatermarks(...)

I75 B — NS B3 R - B AR 9 A I 1) s 2
val table = tEnv.fromDataStream(stream, $"user_name", $"data",
$"user_action_time".rowtime)
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7.1.8 B |8) 8L 2

1177 %82

N — A BORECE AR R, FF B A KA 46
val stream: DataStream[(Long, String, String)] =
iInputStream.assignTimestampsAndWatermarks(...)

IEH— B OEEHEFAR T 7, AHBH Bk &R F
GRINICINg

val table = tEnv.fromDataStream(stream, $"user_action_time".rowtime,
$"user_name", $"data")

IME R T35

val windowedTable = table.window(Tumble over 10.minutes on
$"user_action_time" as "userActionWindow")
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7.1.8 B |8) 8L 2

2 AL [R] B 3 €

1F DataStream %I Table ¥ i g Y ASFRES 8] #7350 T

val stream: DataStream|[(String, String)] = ...

175 B — A B o B E Dy st 1) J& Ve B
val table = tEnv.fromDataStream(stream, $"UserActionTimestamp",
$"user name", $"data”, $"user_action_time".proctime)

val windowedTable = table.window(Tumble over 10.minutes on
$"user_action_time" as "userActionWindow")
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7.2 Flink Table API

7.2.1 Table APIN FH 52451
7.2.2 :JEH:%\ i[:”-}?/jﬁj f{%
7.2.3 I E1E

7.2.4 BREHAE

7.2.5 EHARAE

7.2.6 E£5EE

7.2.7 Her#AE
7.2.8 i NE:AE

7.2.9 BTATHEAE
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7.2.1 Table API FB SE45)

XY HR AT AR S TR T BV s e, BAR R FAACAS U
package cn.edu.xmu.dblab

Import org.apache.flink.streaming.api.scala._
import org.apache.flink.table.api.bridge.scala._
import org.apache.flink.table.api._

Import scala.collection.mutable

object TableAPIDemo {
def main(args: Array[String]): Unit = {

IREGSAT IS
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

I E FFATEE N1

bsEnv.setParallelism(1)
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7.2.1 Table API FB SE45)

13- B EnvironmentSettings

val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
InStreamingMode()
Juild()

138X TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)

I A A
val data = Seq("Flink", "Spark”, "HBase", "Spark", "Hadoop", "Flink", "Hive")

1B IR

val source = bsEnv.fromCollection(data).toTable(bsTableEnv, '‘word)
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7.2.1 Table API FB SE45)

IR G it 1% 0018 5

val result = source
.groupBy(‘'word) //®.15] 5320,
.select('word, 'word.count) /9.5 451t

JHT BV % HH 45 R
result.toRetractStream[(String, Long)].print()

IR P R IAT

bsEnv.execute

}
}
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7.2.1 Table API FB SE45)

REFPIRAT BAJ O dar 25 SR 0 F

(true,(Flink,1))
(true,(Spark,1))
(true,(HBase,1))
(false,(Spark,1))
(true,(Spark,2))
(true,(Hadoop,1))
(false,(Flink,1))
(true,(Flink,2))
(true,(Hive,1))
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7.2.2 FAE. A E

1.from

fromf) HIEAMSQLF FIFROMM A I HVESRL, H X —Ac&iF:Mir R
P . BARREMW T

val stock: Table = tableEnv.from("stocktable")

o, stocktables® &4t H 4R MR 44 FR

2.fromValues

fromValues/tJ 2 FSQLH IVALUES A i FIVEZR AL, 84 A P 4R AL 1 47
R AR BRI

val table = tableEnv.fromValues(
row(1, "ABC"),
row(2L, "ABCDE"))
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v g2 E

3.select

selectfISQLIE ) HIJSELECT HERML, =PATEFEAE. BAARHEW T

val stock = tableEnv.from("stocktable")
val result = stock.select($"stockld", $"price" as "stockPrice")

ATUMER “*” RBP4, Bk T

val stock = tableEnv.from("stocktable")
val result = stock.select($"*")
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4.as

asH T FBUt AT Ean 4 9 0E, BARGR .

val stock = tableEnv.from("stocktable").as("myStockld","myTimeStamp","myPrice")

5.where

where f1SQLIE ) FIWHERE M A) ) VAL, SHATRA TR EE. BRI

val stock = tableEnv.from("stocktable")
val result = stock.where($"stockld" === "stock 1")

6.filter
filter X R W AT AT I PR . BARTN R

val stock = tableEnv.from("stocktable")
val result = stock.filter($"stockld" === "stock 1")
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1.addColumns
addColumns & NRIE I —1N51, WX H ESLAFAEIXNY), WS BEARuT:

val stock = tableEnv.from("stocktable")
val result = stock.addColumns(concat($"stockld", " good"))

BB — A1 BB R0 F

(stock 2,1602031562148,43.5,stock 2 good)
(stock 1,1602031562148,22.9,stock 1 good)
(stock 0,1602031562153,8.3,stock 0 good)

(stock 2,1602031562153,42.1,stock 2 good)
(stock 1,1602031562158,22.2,stock 1 good)
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2.addOrReplaceColumns

addOrReplaceColumns £ JyFeiin— A5, HnsiZerh CAA7AER 4,
Frh DAL AN G S8 e, BT T

val stock = tableEnv.from("stocktable")
val result = stock.addOrReplaceColumns(concat($"stockld", " good") as "goodstock™)

3.dropColumns

dropColumns H TH#HATZI MM BREE, RA CEGFERY A e Mbr. BAkuT:

val stock = tableEnv.from("stocktable")
val result = stock.dropColumns($"price")

4.renameColumns
renameColumns H X3 TEHm 44 . BAKUT .

val stock = tableEnv.from("stocktable")
val result = stock.renameColumns($"stockld" as "id", $"price" as "stockprice")
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7.2.4 REHRIE

1. groupByR &

groupByfISQLIE ) H IGROUPBY M) FHVEZRAL, B 2R 98 40 2H B0
RPRATE T . LS, BRI DU TR SRR G #E. BRI
val stock = tableEnv.from("stocktable")

val result = stock.groupBy($"stockld").select($"stockld",
$"price".sum().as("price_sum™))

2.3 % M figroupBy R 4

£F % O #groupBy X & FlDataStream API. DataSet APIH HE L[ & 1

— 3, AR R A AR w1 SR o B RS, RJEEA
He s BT RERTTH
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RERIE

(D EahEH
SRR DS, af DUE A~ 7 2B T &% D groupBy R &

val stock = tableEnv.from("stocktable")

val result: Table = stock
.window(Tumble over 5.seconds() on $"timeStamp" as "w") // € X & I
.groupBy($"stockld", $"w") //HRHE B FI & 0 #4721
.select($"stockld", $"w".start, $"w".end, $"w".rowtime, $"price".sum as "price_sum")

Hrr, overBAFERTEE & NI, on#R{ERTTa E I 18] 7Bl
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(2) WBHhE
I8 E D RER, B PR o7 sl & D HgroupBy R &

val stock = tableEnv.from("stocktable")

val result: Table = stock
.window(Slide over 5.seconds() every 1.seconds() on $"timeStamp" as "w") /7€ X & I
.groupBy($"stockld", $"w") //HRHg 8 FI & 10 #4721
.select($"stockld", $"w".start, $"w".end, $"w".rowtime, $"price".sum as "price_sum”)
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(3) &=1EE M
X2t ew D PE R, " UMER s 7 Asei 15 L igroupBy 5K 4 -

val stock = tableEnv.from("stocktable")

val result: Table = stock
.window(Session withGap 5.seconds() on $"timeStamp" as "w") /[ X & I
.groupBy($"stockld", $"w") //HRHEEEFN & 11 AT 21
.select($"stockld", $"w".start, $"w".end, $"w".rowtime, $"price".sum as "price_sum")

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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(4) N s
N Eis R s & AT 3T % H figroupBy 2 & 1 5 — 54l

package cn.edu.xmu.cn
import java.text.SimpleDateFormat

import
org.apache.flink.api.common.eventtime.{SerializableTimestampAssign
er, TimestampAssigner, TimestampAssignerSupplier, Watermark,
WatermarkGenerator, WatermarkGeneratorSupplier, WatermarkOutput,
WatermarkStrategy}

import org.apache.flink.streaming.api. TimeCharacteristic

import org.apache.flink.streaming.api.scala._

import org.apache.flink.table.api.bridge.scala._

import org.apache.flink.table.api._

case class StockPrice(stockld:String,timeStamp:Long,price:Double)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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object GroupByWindowAggregation {
def main(args: Array[String]): Unit = {

IBREGEAT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

J15E B P 1) A 2
bsEnv.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

I E AT N1

bsEnv.setParallelism(1)

/3R EnvironmentSettings

val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
InStreamingMode()
Juild()

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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13} B TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)

I8 E I

val source = bsEnv.socketTextStream("localhost", 9999)

1135 7€ S0 B T B AL R VR 12

val stockDataStream = source
.map(s => s.split(","))
.map(s=>StockPrice(s(0).toString,s(1).toLong,s(2).toDouble))

IR UL 70 B I TR] BN 7K A 2
val watermarkDataStream =
stockDataStream.assignTimestampsAndWatermarks(new
MyWatermarkStrategy)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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/I )\DataStream”: il %
val
stockTable=bsTableEnv.fromDataStream(watermarkDataStream,$"stockld
" $"timeStamp".rowtime,$"price")

/114 F Table APIZ ]

val result: Table = stockTable
.window(Tumble over 5.seconds() on $"timeStamp" as "w") // & X & I
.groupBy($"stockld", $"w") // HRIEEEAI T OHEAT A
.select($"stockld",$"price".sum as "price_sum")

1137 B
result.toRetractStream[(String, Double)].print()

ITR2 e fl AT
bsEnv.execute("TableAPlandSQL")

}
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1138 7€ 7KL LR A R
class MyWatermarkStrategy extends WatermarkStrategy[StockPrice] {
override def
createTimestampAssigner(context: TimestampAssignerSupplier.Context):Ti
mestampAssigner[StockPrice]={
new SerializableTimestampAssigner[StockPrice] {
override def extractTimestamp(element: StockPrice, recordTimestamp:
Long): Long = {
element.timeStamp // )\ 2|1 7H B, H 32 BT [E] X
}
}
}
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override def
createWatermarkGenerator(context:WatermarkGeneratorSupplier.Contex
t): WatermarkGenerator[StockPrice] ={
new WatermarkGenerator[StockPrice](){

val maxOutOfOrderness = 10000L /¥ i€ B K IEIR 107D

var currentMaxTimestamp: Long = OL

var a. Watermark = null

val format = new SimpleDateFormat("yyyy-MM-dd HH:mm:ss.SSS")
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override def onEvent(element: StockPrice, eventTimestamp: Long,

output:WatermarkOutput): Unit = {

currentMaxTimestamp = Math.max(eventTimestamp,
currentMaxTimestamp)

a = new Watermark(currentMaxTimestamp - maxOutOfOrderness)

output.emitWatermark(a)

printin("timestamp:" + element.stockld + "," + element.timeStamp +
"|" + format.format(element.timeStamp) + "," + currentMaxTimestamp + "|"
+ format.format(currentMaxTimestamp) + "," + a.toString)

}

override def onPeriodicEmit(output:WatermarkOutput): Unit = {

I BATAE R VE AR ER, A B350 AT AR AT 184
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fELinuxZum A, R T a2 A 3INCEE
$ nc -lk 9999

SR 51817 FE i GroupByWindowAggregation, F£ENCZ i N iZ AT N0 N5 -

stock_1,1602031567000,8.14
stock_1,1602031568000,8.22
stock_1,1602031575000,8.14
stock_1,1602031577000,8.14
stock_1,1602031593000,8.14

REFPIgAT U %t 25 R F

(true,(stock 1,16.36))
(true,(stock 1,16.28))
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3.distinct

distinctF1SQLH FIDISTINCT M AJFI/E AL, iR B2 B A ME—{E 10 .

val stock = tableEnv.from("stocktable")
val result = stock.distinct()
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1.4 IEH:

N EAISQL T HIJOIN N A I Th e 4L, Aﬁ%A%ﬁﬁLE Z
5EZNWAN- RO R G —EHN B, AR — NS EE
il . EARSEH I R

val left = ds1.toTable(tableEnv, $"a", $"b", $"c")
val right = ds2.toTable(tableEnv, $"d", $"e", $"f")
val result = left.join(right).where($"a" === $"d").select($"a", $"b", $"e")
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7.2.5 EiRIRE

2. HNERE

ANERERAEFSQLF EFT/RIGHT/FULL OUTER JOINHIhRESELL, 2>
XN RIIATEZEAE . S5 ERNAANR D IEAAAE LA —ER T
B, HHEFZED—ANEEEER .. BARSE T

val left = tableEnv.fromDataSet(ds1, $"a", $"b", $"c")
val right = tableEnv.fromDataSet(ds2, $"d", $"e", $"f")

val leftOuterResult = left.leftOuterJoin(right, $"a" === $"d").select($"a", $"b", $"e")
val rightOuterResult = left.rightOuterJoin(right, $"a" === $"d").select($"a", $"b", $"e")
val fullOuterResult = left.fullOuterJoin(right, $"a" === $"d").select($"a", $"b", $"e")
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1.union
union#E/EASQLH JUNION M HJ AL, 20t AR TIER S AE, FHH X
PrERIES, BERNNROLIEAMEFIRZBRA . BARSEInT -

val left = ds1.toTable(tableEnv, $"a", $"b", $"c")
val right = ds2.toTable(tableEnv, $"a", $"b", $"c")
val result = left.union(right)

2.unionAll
unionAllFE/EFISQLH FIUNION ALLMFIZEML, 26 AN kAT a1
BORPANR OB F MR R B . BARSZE T

val left = dsl1.toTable(tableEnv, $"a", $"b", $"c")
val right = ds2.toTable(tableEnv, $"a", $"b", $"c")
val result = left.unionAll(right)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



3.intersect

intersectE/EAISQLAHIINTERSECT MAJZEAL, o AN 4T intersect
ECLE, SREIWANRIZE, WlREWNR P EAAERIER. WR—
MEFAE—NREHNRHHIL TR L, WERFR SRS R HE
—, WEEU, ERFEMEREFASIAAEEENICTE. LI, BER
AR LI E AR ) 7B R, BARSEB IR -

val left = dsl1.toTable(tableEnv, $"a", $"b", $"c")
val right = ds2.toTable(tableEnv, $"e", $"f", $"g")
val result = left.intersect(right)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



4.intersectAll

intersectAllE:/E 5 SQLH fIINTERSECT ALLM A2, 23 3R [H] AN 1
T, RN NRFPEFERCF. WR— LR PRI FE
I T PIR A L, TR IR B 3 g5 S A 2 A N IR, A
EIR PR REFSAAEERELERICK. b, EESRPAE D00 B A 6]
7B, BARSZA N T

val left = dsl1.toTable(tableEnv, $"a", $"b", $"c")
val right = ds2.toTable(tableEnv, $"e", $"f", $"g")
val result = left.intersectAll(right)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



5.minus

minusA1SQLAH EXCEPT M AJZEALL, & ik 8] fr) 25 B & AR 1E A2 R P A7 1E
HEARPAEENR LT ERTPEERICE, FEEEREPRESHI—X,
Ak, IEERA R D AEA M F B . BARSZH a0

val left = dsl1.toTable(tableEnv, $"a", $"b", $"c")
val right = ds2.toTable(tableEnv, $"a", $"b", $"c")
val result = left. minus(right)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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minusAll#:/EFISQLH [IEXCEPT ALLM AR, B3k [A] fr) 485 5 2 A e 7E /2
KR, EREARPAELERICTE . R —ZICFELEZFTHI T nik,
HHEARFHEI TmX, B4, EREIFERPSHIIN-mK. I, @
BUORPIAN R AE AR 7B 2R, BARSZEan T

val left = ds1.toTable(tableEnv, $"a", $"b", $"c")
val right = ds2.toTable(tableEnv, $"a", $"b", $"c")
val result = left.minusAll(right)
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iNEREFAISQLA INNAJZRALL, M—PNREXGFE T4 e AR YR,
ingE/E4riR [Altrue, JF HERIXANEHR R BEG —A5, M HXAF) X
AN FIA XD TUE AR BT BARSEH IR

val left = ds1.toTable(tableEnv, $"a", $"b", $"c")
val right = ds2.toTable(tableEnv, $"a")
val result = left.select($"a", $"b", $"c").where($"a".in(right))
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orderBy#/EFISQLH FJORDER BY M\FJZRML, iR [BIf4E B2 B . BHAk
SR

val in = ds.toTable(tableEnv, $"a", $"b", $"c")
val result = in.orderBy($"a".asc)
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executelnsertfE/EAISQLA IINSERT INTOM )AL, A LA —AN O & 0F
MEFEFENIC T FEFRNL, CErEM R 3 A0 U8 A 1 )
PG AD . EARSEEI U

val stock: Table = bsTableEnv.from("stocktable")
stock.executelnsert("OutStocks")
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1.map
P ATmMapER ERy, " LME 7 E 2 L Scalapg$, Wa] LM H RGN B
Scalapfi . HARSZHEIaT -

package cn.edu.xmu.dblab

import org.apache.flink.api.common.typeinfo.Typelnformation
Import org.apache.flink.streaming.api.scala._

import org.apache.flink.table.api.bridge.scala._

import org.apache.flink.table.api._

import org.apache.flink.table.descriptors._

Import org.apache.flink.table.functions.ScalarFunction

import org.apache.flink.types.Row

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
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7.2.9 EZT1THERIE

object TableAPIMap {
def main(args: Array[String]): Unit = {

IR EGE AT IR
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

I B FFAT N

bsEnv.setParallelism(1)

/13 B EnvironmentSettings

val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
InStreamingMode()
Juild()

15} EX TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)
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JUREKE A E T
val stockTable = bsTableEnv.connect(
new FileSystem()
Jpath("file:///nome/hadoop/stockprice.txt")
).withFormat(new Csv())
withSchema(new Schema()
field("stockld", DataTypes.STRING())
field("timeStamp", DataTypes.BIGINT())
field("price", DataTypes.DOUBLE())
).createTemporaryTable("stocktable")

/11§ F Table APIZ ]

val stock = bsTableEnv.from("stocktable")

val func = new MyMapFunction()

val result = stock.map(func($"stockld")).as("a","b")
result.toRetractStream([(String,String)].print()
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ITR2 e fil AT
bsEnv.execute("TableAPlandSQL")

}

class MyMapFunction extends ScalarFunction {
def eval(a: String): Row ={
Row.of(a, "my-" + a)
}
override def getResultType(signature: Array[Class[ ]]): Typelnformation[ ] =
Types.ROW(Types.STRING, Types.STRING())

}
}

FEFFIIBAT S R U T -

(true,(stock 2,my-stock 2))
(true,(stock 1,my-stock 1))
(true,(stock 0,my-stock 0))
(true,(stock 2,my-stock 2))
(true,(stock 1,my-stock 1))
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2 flatMap
X H25 tH—MlatMapi#/E ) sEf], BARan T

package cn.edu.xmu.dblab

import org.apache.flink.api.common.typeinfo.Typelnformation

import org.apache.flink.streaming.api.scala._

import org.apache.flink.table.api.bridge.scala._

import org.apache.flink.table.api._

import org.apache.flink.table.descriptors.__

import org.apache.flink.table.functions.{ScalarFunction, TableFunction}
import org.apache.flink.types.Row

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
object TableAPIFlatMap {
def main(args: Array[String]): Unit = {
IR A7 I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment
I B FFAT RN

bsEnv.setParallelism(1)
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135 B EnvironmentSettings

val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
InStreamingMode()
Juild()

138X TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)
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118 3 H I
val stockTable = bsTableEnv.connect(
new FileSystem()
path("file:///home/hadoop/stockprice2.txt")
).withFormat(new Csv())
withSchema(new Schemay()
field("stockld", DataTypes.STRING())
field("timeStamp", DataTypes.BIGINT())
field("price", DataTypes.DOUBLE())
).createTemporaryTable("stocktable")
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7.2.9 FT1THIRIE

/1# FH Table API ]

val stock = bsTableEnv.from("stocktable")

val func = new MyFlatMapFunction()

val result = stock.flatMap(func($"stockld™)).as("a","b")
result.toRetractStream[(String,Int)].print()

ITFE e fil R AT
bsEnv.execute("TableAPlandSQL")

}

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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class MyFlatMapFunction extends TableFunction[Row] {
def eval(str: String): Unit = {
if (str.contains("#")) {
str.split("#").foreach({ s =>

val row = new Row(2)
row.setField(0, s)
row.setField(1, s.length)
collect(row)

)
}
}

override def getResultType: Typelnformation[Row] = {
Types.ROW(Types.STRING, Types.INT)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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1B ¥ stockprice2.txt3CAE N 0 -

stock#01,1602031567000,8.17
stock#02,1602031568000,8.22
stock#01,1602031575000,8.14

JURE PP AT 45 R -

(true,(stock,5))
(true,(01,2))
(true,(stock,5))
(true,(02,2))
(true,(stock,5))
(true,(01,2))
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K& (aggregate) #IEMHIRGRESRIETIERE. FEESNZ, ©
JRAE DG pR G T PR Eselecti AT, 1IX 1 selectif A 2 A SCRF R G4
(1o BARSEBEInR

package cn.edu.xmu.dblab

import org.apache.flink.api.common.typeinfo.Typelnformation

import org.apache.flink.api.java.typeutils.RowTypelnfo

import org.apache.flink.streaming.api.scala._

import org.apache.flink.table.api.bridge.scala._

import org.apache.flink.table.api.

import org.apache.flink.table.descriptors.

import org.apache.flink.table.functions.{AggregateFunction, ScalarFunction, Tak
import org.apache.flink.types.Row

case class StockPrice(stockld:String,timeStamp:Long,price:Double)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



7.2.9 EZT1THERIE

object TableAPIAggregate {
def main(args: Array[String]): Unit = {

IR B AT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

I & FHATE N1

bsEnv.setParallelism(1)

II3REXEnvironmentSettings

val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
InStreamingMode()
Juild()

/13X EX TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



7.2.9 FT1THIRIE

/18] IR
val stockTable = bsTableEnv.connect(
new FileSystem()
path("file:///nome/hadoop/stockprice.txt")
).withFormat(new Csv())
withSchema(new Schema()
field("stockld", DataTypes.STRING())
field("timeStamp"”, DataTypes.BIGINT())
field("price", DataTypes.DOUBLE())
).createTemporaryTable("stocktable")
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/11 F Table APIZ 1]

val stock = bsTableEnv.from("stocktable")

val myAggFunc = new MyMinMax()

val result = stock
.groupBy($"stockld")
.aggregate(myAggFunc($"price") as ("x", "y")
.select($"stockld", $"x", $"y")

result.toRetractStream[(String,Double,Double)].print()

1178 e fi K AT
bsEnv.execute("TableAPlandSQL")

}

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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case class MyMinMaxAcc(var min: Double, var max: Double)
class MyMinMax extends AggregateFunction[Row, MyMinMaxAcc] {
def accumulate(acc: MyMinMaxAcc, value: Double): Unit = {
if (value < acc.min) {
acc.min = value
}
if (value > acc.max) {
acc.max = value

}

}
override def createAccumulator(): MyMinMaxAcc = MyMinMaxAcc(0.0, 0.0)

def resetAccumulator(acc: MyMinMaxAcc): Unit = {
acc.min = 0.0
acc.max = 0.0
}
override def getValue(acc: MyMinMaxAcc): Row = {
Row.of(java.lang.Double.valueOf(acc.min), java.lang.Double.valueOf(acc.max))
}
override def getResultType: Typelnformation[Row] = {
new RowTypelnfo(Types.DOUBLE(), Types. DOUBLE())

(FlinkZm f23EAt (Scalahiz) ) B ITRZ I FALEEE R
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AT HME DR S

T oHME O REH#E, SR TraAMES, FFHEF A 1
2. TETEERZ, LIAVERS REUS TR Fselecti#fE,
IMiX A selectifF 2 AR R G HAFR .

package cn.edu.xmu.dblab

import java.text.SimpleDateFormat

import org.apache.flink.api.common.eventtime.{SerializableTimestampAssigner,

TimestampAssigner, TimestampAssignerSupplier, Watermark,

WatermarkGenerator, WatermarkGeneratorSupplier, WatermarkOutput,

WatermarkStrategy}

import org.apache.flink.api.common.typeinfo.Typelnformation

import org.apache.flink.api.java.typeutils.RowTypelnfo

import org.apache.flink.streaming.api.TimeCharacteristic

import org.apache.flink.streaming.api.scala.

import org.apache.flink.table.api.bridge.scala.__

import org.apache.flink.table.api._

import org.apache.flink.table.functions.AggregateFunction

import org.apache.flink.types.Row

(Flinkgm fE3LA4 (Scalalii) ) B I TRZFHAR R
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object Test2 {
def main(args: Array[String]): Unit = {
IR BGE AT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

[V B TR
bsEnv.setStreamTimeCharacteristic(TimeCharacteristic.EventTime)

11 BT N1

bsEnv.setParallelism(1)

II3REXEnvironmentSettings

val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
inStreamingMode()
Jbuild()

[13REX TableEnvironment

val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)

(FlinkZ 22550 (Scalali) ) B TR R L R K-



7.2.9 FT1THIRIE

I8 H I

val source = bskEnv.socketTextStream("localhost”, 9999)

I35 7€ BT R B8 U e e R V2 4

val stockDataStream = source
.map(s => s.split(","))
.map(s=>StockPrice(s(0).toString,s(1).toLong,s(2).toDouble))

IR 43 BC IS [R) AN 7K Ao 25

val watermarkDataStream =
stockDataStream.assignTimestampsAndWatermarks(new
MyWatermarkStrategy)

/I )\ DataStream”: il %

val
stockTable=bsTableEnv.fromDataStream(watermarkDataStream,$"stockld",$"ti
meStamp".rowtime,$"price")
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//fd F Table API# 1]
val myAggFunc = new MyMinMax()
val result = stockTable
.window(Tumble over 5.seconds on $"timeStamp" as "w")
.groupBy($"stockld",$"w")
.aggregate(myAggFunc($"price") as ("x", "y"))
.select($"stockld", $"x", $"y")

13T B
result.toRetractStream[(String,Double,Double)].print()

ITREF7 ik R AAAT
bsEnv.execute("TableAPlandSQL")

}

case class MyMinMaxAcc(var min: Double, var max: Double)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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class MyMinMax extends AggregateFunction[Row, MyMinMaxAcc] {

def accumulate(acc: MyMinMaxAcc, value: Double): Unit = {
if (value < acc.min) {
acc.min = value
}
if (value > acc.max) {
acc.max = value

}
}

override def createAccumulator(): MyMinMaxAcc = MyMinMaxAcc(0.0, 0.0)

def resetAccumulator(acc: MyMinMaxAcc): Unit = {
acc.min = 0.0
acc.max = 0.0

}

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R
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override def getValue(acc: MyMinMaxAcc): Row = {
Row.of(java.lang.Double.valueOf(acc.min), java.lang.Double.valueOf(acc.max))

}

override def getResultType: Typelnformation[Row] = {
new RowTypelnfo(Types.DOUBLE(), Types.DOUBLE())

}
}
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1145 7€ IK A5 2 A2 B s
class MyWatermarkStrategy extends WatermarkStrategy[StockPrice] {
override def
createTimestampAssigner(context: TimestampAssignerSupplier.Context):Ti
mestampAssigner[StockPrice]={
new SerializableTimestampAssigner[StockPrice] {
override def extractTimestamp(element: StockPrice,
recordTimestamp: Long): Long = {
element.timeStamp // )\ 23X 7H 12 - 32 B [a]#k
}
}
}
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ET1TRVIR(E

override def
createWatermarkGenerator(context:WatermarkGeneratorSupplier.Context):
WatermarkGenerator[StockPrice] ={
new WatermarkGenerator[StockPrice](){

val maxOutOfOrderness = 10000L /% & B K iEiR 100

var currentMaxTimestamp: Long = OL

var a. Watermark = null

val format = new SimpleDateFormat("yyyy-MM-dd HH:mm:ss.SSS")

override def onEvent(element: StockPrice, eventTimestamp: Long,
output:WatermarkOutput): Unit = {
currentMaxTimestamp = Math.max(eventTimestamp, currentMaxTimestamp)
a = new Watermark(currentMaxTimestamp - maxOutOfOrderness)
output.emitWatermark(a)
printin("timestamp:" + element.stockld + "," + element.timeStamp + "|" +

format.format(element.timeStamp) + "," + currentMaxTimestamp + "[" +

format.format(currentMaxTimestamp) + "," + a.toString)

}
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ET1TRVIR(E

override def onPeriodicEmit(output:WatermarkOutput): Unit = {

I B E R I ARG K ED, DR X B A AT AR AT 454
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7.2.9 ET1TRIFERE

NI -

stock_1,1602031567000,8.14
stock_2,1602031568000,18.22
stock_2,1602031575000,8.14
stock_1,1602031577000,18.21
stock_1,1602031593000,8.98
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ET1TRVIR(E

R ST A% 25 R0 h -

timestamp:stock 1,1602031567000(2020-10-07
08:46:07.000,1602031567000|2020-10-07 08:46:07.000,Watermark @
1602031557000 (2020-10-07 08:45:57.000)

timestamp:stock 2,1602031568000(2020-10-07
08:46:08.000,1602031568000|2020-10-07 08:46:08.000,Watermark @
1602031558000 (2020-10-07 08:45:58.000)

timestamp:stock 2,1602031575000(2020-10-07
08:46:15.000,1602031575000|2020-10-07 08:46:15.000,Watermark @
1602031565000 (2020-10-07 08:46:05.000)

timestamp:stock 1,1602031577000(2020-10-07
08:46:17.000,1602031577000|2020-10-07 08:46:17.000,Watermark @
1602031567000 (2020-10-07 08:46:07.000)

timestamp:stock 1,1602031593000(2020-10-07
08:46:33.000,1602031593000|2020-10-07 08:46:33.000,Watermark @
1602031583000 (2020-10-07 08:46:23.000)

(true,(stock 1,0.0,8.14))

(true,(stock 2,0.0,18.22))

(true,(stock 1,0.0,18.21))

(true,(stock 2,0.0,8.14))
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7.3 Flink SQL

7.3.1 N sz
7.3.2 ¥R 5t jEEE
7.3.3 BEHAE
7.3.4 EARAE
7.3.5 5
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7.3.1 v S50

SELECTiEA) 7 E 4 F TableEnvironment.sqlQuery() 7 iEN LA & . X4
Jii%2x Ui Table ) Gk [FISELECT ) & i 45 5K . Tablen] LA FH 11 J5 1)
SQL5Table API#E ).  #4¥#: JDataSetsiDataStream s H £ TableSink .
SQL5Table APIFIE M AT AT o4&l & . BRI IR R N — R T
SELECT & A) 7] LLif id TableEnvironment.executeSql() 77K #4T, #
PR RS RIERIAM .. %7775 Bl TableResultx % H T 25 &0 1 45
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7.3.1 v S50

package cn.edu.xmu.dblab

import org.apache.flink.api.common.typeinfo.Typelnformation
import org.apache.flink.streaming.api.scala._

import org.apache.flink.table.api.bridge.scala._

import org.apache.flink.table.api._

import org.apache.flink.table.descriptors.__

import org.apache.flink.table.functions.ScalarFunction

import org.apache.flink.types.Row

case class StockPrice(stockld:String,timeStamp:Long,price:Double)

object FlinkSQLSelect {
def main(args: Array[String]): Unit = {

IEREGEAT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

1 & FHATE N1

bsEnv.setParallelism(1)
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7.3.1 v S50

/135 B EnvironmentSettings
val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
InStreamingMode()
Juild()

13} EX TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)
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7.3.1 v S50

RO e A €T
val stockTable = bsTableEnv.connect(
new FileSystem()
Jpath("file:///nome/hadoop/stockprice.txt")
).withFormat(new Csv())
withSchema(new Schema()
field("stockld", DataTypes.STRING())
field("timeStamp", DataTypes.BIGINT())
field("price", DataTypes.DOUBLE())
).createTemporaryTable("stocktable")
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7.3.1 v S50

118158 5 HH 55
val outTable = bsTableEnv.connect(
new FileSystem()
path("file:///nome/hadoop/out.txt")
).withFormat(new Csv())
withSchema(new Schema()
field("stockld", DataTypes.STRING())
field("price", DataTypes.DOUBLE())
).createTemporaryTable("outtable")
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7.3.1 v S50

/11 FH SQL A ]
bsTableEnv.executeSql(
"INSERT INTO outtable SELECT stockld,price FROM stocktable
WHERE stockld LIKE '%stock _1%"")

/11 HSQLE #]

val stock = bsTableEnv.from("stocktable")

val result = bsTableEnv.sqlQuery(s"SELECT stockld,price FROM
$stock™)

result.toRetractStream[(String,Double)].print()

ITFE e fil R ARAT
bsEnv.execute("TableAPlandSQL")

}
}
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7.3.2 BEE S IERRE

A] DUEIE SELECTIE R) &R Hh 108 ds, J-E HWHEREE =) 15 € i JiE 551,
BT A 2 PR B i gk HE SR

SELECT * FROM stock

SELECT stockld, price AS stockprice FROM stock
SELECT * FROM stock WHERE stockld = 'stock 1'
SELECT * FROM stock WHERE price > 10
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RERIE

1.GROUP BY®R 4
GROUP BY R & WL flan T

SELECT stockld, AVG(price) as avg_price
FROM stock
GROUP BY stockld

2.GROUP BY% &4
GROUP BY & N B &Il tn T

SELECT stockld, AVG(price)
FROM stock
GROUP BY TUMBLE(timeStamp, INTERVAL '1' DAY), stockid
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3.DISTINCT
DISTINCT ) ARSI an T -

SELECT DISTINCT stockld FROM stock

4. HAVING
HAVING ) BARSZH 4R

SELECT AVG(price)
FROM stock

GROUP BY stockld
HAVING AVG(price) > 20
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FEFRIR(E

1. 1E+
H T SR iE 2, BRI T .

SELECT *
FROM stock INNER JOIN stock_info ON stock.stockld = stock info.stockld

2. 9NERE
H BTN SRS EE TR, BARSEH T

SELECT * FROM stock LEFT JOIN stock_info ON stock.stockld =
stock_info.stockld

SELECT * FROM stock RIGHT JOIN stock _info ON stock.stockld =
stock_info.stockld

SELECT * FROM stock FULL OUTER JOIN stock_info ON
stock.stockld = stock_info.stockld
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7.3.5 EERE

1.UNION
UNIONEEAE B BARSZH i T -

SELECT *
FROM (
(SELECT stockld FROM stock WHERE stockld="stock 1)
UNION
(SELECT stockld FROM stock WHERE stockld="stock 2’

)
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7.3.5 EERE

2.UNION ALL
UNION ALL#/E 1 B AR S an T -

SELECT *
FROM (
(SELECT stockld FROM stock WHERE stockld="stock 1)
UNION ALL
(SELECT stockld FROM stock WHERE stockld="stock 2’

)
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7.3.5 E5RE

3.Intersect/Except
Intersect/Except&: A i) B A4 S5 2 -

SELECT *
FROM (
(SELECT stockld FROM stock WHERE price > 10.0)
INTERSECT
(SELECT stockld FROM stock WHERE stockld="stock 1)
)
SELECT *
FROM (
(SELECT stockld FROM stock WHERE price > 10.0)
EXCEPT
(SELECT stockld FROM stock WHERE stockld="stock 1)

)

(Flinkgw LA At (Scalafiit) ) B I TRZFHAR R



7.3.5 EERE

4.IN

A RIEAELE N R EWPAAAE, NiREltrue. BRI RS RL,
HZA R T 5 RIE AR 2 INSRE R ARSI R .

SELECT stockld, price
FROM stock
WHERE stockld IN (
SELECT stockld FROM newstock

)
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7.3.5 EERE

5. EXISTS

AT ERNSRLZ T—17, KiREltrue . XSZFFAT Ll joinfligroup
FHIEAE. BARSEEIWE .

SELECT stockld, price
FROM stock
WHERE stockld EXISTS (
SELECT stockld FROM newstock

)
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7.3.5 EERE

6.0RDER BY

ORDER BY [ BARSZHI A0 -

SELECT *
FROM stock
ORDER BY timeStamp

7. LIMIT
LIMITH B AR VAT -

SELECT *

FROM stock

ORDER BY timeStamp
LIMIT 3
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7.4.1 FrE R 3L
7.4.2 RAGPREN
7.4.3 BERE
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H & PR R E ] AT O B2 MR E B A 1 DMhrEfE, FREA BN
I AEART R SR B A v AR A SRAE T VAR S E0m ik MIE 2R 1Y . AEEL S H @ SUFR
EREL BRANTFEY RE org.apache.flink.table.functions 2 [f []ScalarFunction
HH LI —AEE Z A RIE T SRR AT N BR T FRAT1E B SRAE 7
SRAE 7202 publicht), 1 H A F b diZeval. XTSI %hn H 45 L7,
A] DLIE I Sz 8 TableFunctiond [ 77 it getResult Type ()X i Hi 45 5 i i ds 2

REATHE e

NIz AN, BT R N AR E R, DL U ETable
APIFISQL X% . BREH TSQLE T B vi:M: e A
TFTable APl B, pRER]LUSeEM IR, Hwarbl “WNE” jEEEH .
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package cn.edu.xmu.dblab

import org.apache.flink.streaming.api.scala._

import org.apache.flink.table.api.bridge.scala._

import org.apache.flink.table.api._

import org.apache.flink.table.descriptors.

import org.apache.flink.table.functions.ScalarFunction
import org.apache.flink.types.Row

case class StockPrice(stockld:String,timeStamp:Long,price:Double)

object ScalarFunctionDemo {
def main(args: Array[String]): Unit = {

IEREGEAT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

I & FHATE N1

bsEnv.setParallelism(1)
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/13- B EnvironmentSettings
val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
InStreamingMode()
Juild()

13} EX TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)
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118 8 H A R
val stockTable = bsTableEnv.connect(
new FileSystem()
Jpath("file:///nome/hadoop/stockprice.txt")
).withFormat(new Csv())
withSchema(new Schema()
field("stockld", DataTypes.STRING())
field("timeStamp", DataTypes.BIGINT())
field("price", DataTypes.DOUBLE())
).createTemporaryTable("stocktable")
val stock = bsTableEnv.from("stocktable")
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/I7E Table APl LA VTN E#E “ NI T FH R %L
val resultl = stock.select(call(classOf[SubstringFunction], $"stockld",6,7))

I1E 0 eR
bsTableEnv.createTemporarySystemFunction("SubstringFunction”,
classOf[SubstringFunction])

/[{ETable AP1EL 1 FHVE M () R £5
val result2 = stock.select(call("SubstringFunction”, $"stockld",6,7))

val result3 = bsTableEnv.sglQuery("SELECT SubstringFunction(stockld, 6, 7)
FROM stocktable")

IHT BN H
resultl.toAppendStream[Row].print("resultl")
result2.toAppendStream[Row].print("result2")
result3.toAppendStream[Row].print("result3")
bsEnv.execute("ScalarFunctionDemo ")
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ITFH 7 B € SR
class SubstringFunction extends ScalarFunction {
def eval(s: String, begin: Integer, end: Integer): String = {
s.substring(begin, end)

}
}
}
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PR EE AR E R, HE XEREREMASEHEATLUE 0 B 2 4Mr &
HEBRRERH A RRE—MEAFERE, B LLREIEEZT. REIF&
— T DS 1 B 28], MBI RESE 17, SAREREEIHFE
AR AR, XM REEAEITH B AR 1T B

P N —NRMEEE, BATHEY Forg.apache.flink.table.functions T K
TableFunction, W PLEISSEELZ A4 Nevallt) 77 a5 SRAE 7 A T . 14
HoAthpR B —FE, ARG SRR n] DUE IS A B 35 B H Sk . RAE R EUR
5] )R B SR A B s T TableFunctionZS 1z WS T, AR THREERE, RME
BRI SRAE T EAR S AR EIR B, T2l I collect(T) 7 vk ik B
AT

fETable APIHY, F{H K HZ T joinLateral(...)5 % .leftOuterJoinLateral(...)
SKAF AR joinLateraliF 248K (BEFAEMPIER) K& —TIRERESR
FORFBIFIRTAEAT (MTHEHTFAMD #4758 ER: (cross join)
leftOuterJoinLateralfH 7 24K (T EMBIFR) K8 —1TIREE KA
REIFI AT (METHEFAMD 478 0ER:, FH SRR R HuR A 017
PR MR IIX—1T .
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package cn.edu.xmu.dblab

import org.apache.flink.api.common.typeinfo.Typelnformation

import org.apache.flink.api.java.typeutils.RowTypelnfo

import org.apache.flink.streaming.api.scala._

import org.apache.flink.table.annotation.{DataTypeHint, FunctionHint}
import org.apache.flink.table.api.bridge.scala._

import org.apache.flink.table.api._

import org.apache.flink.table.descriptors.

import org.apache.flink.table.functions.{AggregateFunction,
ScalarFunction, TableFunction}

import org.apache.flink.types.Row

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
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object TableFunctionDemo {
def main(args: Array[String]): Unit = {

IBREGEAT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

1V & FHATEE N1

bsEnv.setParallelism(1)

138X EnvironmentSettings

val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
inStreamingMode()
Jbuild()

13} B TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)
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RO e €T
val stockTable = bsTableEnv.connect(
new FileSystem()
Jpath("file:///nome/hadoop/stockprice.txt")
).withFormat(new Csv())
withSchema(new Schema()
field("stockld", DataTypes.STRING())
field("timeStamp", DataTypes.BIGINT())
field("price", DataTypes.DOUBLE())
).createTemporaryTable("stocktable")
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/1% Fil Table APIZ )
val stock = bsTableEnv.from("stocktable")
val result = stock
//.joinLateral(call(classOf[MySplitFunction], $"stockId")
JeftOuterJoinLateral(call(classOf[MySplitFunction], $"stockld"))
.select($"stockld", $"word", $"length")
result.toRetractStream[(String,String,Long)].print()

IR P R AT

bsEnv.execute("TableFunctionDemao")

}
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INE VTR 5 IR [ A
@FunctionHint(output = new DataTypeHint("ROW<word STRING, length INT>"))
class MySplitFunction extends TableFunction[Row] {
def eval(str: String): Unit = {
/18 Hcollect(...){84T &% (emit) 2

str.split(
}

}
}

).foreach(s => collect(Row.of(s, Int.box(s.length))))
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HE X RERBRZLE DR (—ATEHE 217, FATTLAE —3EiE 25D &
AR MR EE. BHE X EAGREURETY RAggregateFunctionR SZHLHY .
AggregateFunctionftt) TAEiIFE R

M ZmEE (accumulator) , ER—ANMEIRGN, (P T RS
#E3 @idH F AggregateFunction ff) createAccumulator() J7v%, 0] LAA) g
— NI R INE

ot TR —ATHHE, £ iHH accumulate() 7R B NgE . YA BIEE
LT E T 2 )5, @R getValue J7 ikt SRR [n] B 24 45 51

> AggregateFunction WA ZiE L3N J7i%:  createAccumulator().
accumulate()MgetValue(). T ASCRFHf 4R RA, wl PUE TS SEH]
TableFunction$% 1 i ffigetResultType ()%t i H 28 5 (1 B 28 B4 7 54 46e
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package cn.edu.xmu.dblab

import org.apache.flink.api.common.typeinfo.Typelnformation
import org.apache.flink.api.java.typeutils.RowTypelnfo

import org.apache.flink.streaming.api.scala._

import org.apache.flink.table.api.bridge.scala._

import org.apache.flink.table.api._

import org.apache.flink.table.descriptors.

import org.apache.flink.table.functions.{AggregateFunction,
ScalarFunction, TableFunction}

import org.apache.flink.types.Row

case class StockPrice(stockld:String,timeStamp:Long,price:Double)
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object SelfAggFunc{
def main(args: Array[String]): Unit = {

RS AT I
val bsEnv = StreamExecutionEnvironment.getExecutionEnvironment

1 & FHATEE N1

bsEnv.setParallelism(1)

138 EnvironmentSettings

val bsSettings = EnvironmentSettings
.newlnstance()
.useBlinkPlanner()
IinStreamingMode()
Juild()

13} B TableEnvironment
val bsTableEnv = StreamTableEnvironment.create(bsEnv, bsSettings)
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RO e A €T
val stockTable = bsTableEnv.connect(
new FileSystem()
Jpath("file:///nome/hadoop/stockprice.txt")
).withFormat(new Csv())
withSchema(new Schema()
field("stockld", DataTypes.STRING())
field("timeStamp", DataTypes.BIGINT())
field("price", DataTypes.DOUBLE())
).createTemporaryTable("stocktable")
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/11 Fi Table API# 1]
val stock = bsTableEnv.from("stocktable")
val myCountFunction = new MyCountFunction()
val result = stock
.groupBy($"stockld")
.aggregate(myCountFunction() as ("x"))
.select($"stockld", $"x")
result.toRetractStream[(String,Long)].print()

ITRE T ik R AT
bsEnv.execute("SelfAggFunc")

}
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7.4.3 BEHRE

case class MyCountAccumulator(var count:Long)

class MyCountFunction extends AggregateFunction[Row,
MyCountAccumulator] {
def accumulate(acc: MyCountAccumulator): Unit = {
acc.count = acc.count + 1

}

override def createAccumulator(): MyCountAccumulator =
MyCountAccumulator(0)

override def getValue(acc: MyCountAccumulator): Row =
Row.of(java.lang.Long.valueOf(acc.count))

override def getResultType: Typelnformation[Row] = {
new RowTypelnfo(Types.LONG())
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