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1 package com. 1wPigKing. hudi. spark

Do

3 import org. apache. hudi. QuickstartUtils.
1 import org. apache. spark. sql. functions. col

5 import org. apache. spark. sql. {DataFrame, Dataset, Row, SaveMode, SparkSession}
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59
60
61
62

import java.util

/%%
* Project: BigDataProject
* Create date: 2023/8/7
* Created by IwPigKing
*/
object HudiSparkDemo {
def main(args: Array[String]): Unit = {

val sparkSession: SparkSession = SparkSession
.builder ()
. appName (this. getClass. getSimpleName. stripSuffix (“$”))
.master ("local[*]”)
.config("spark. serializer”, “org.apache. spark. serializer. KryoSerializer”)

. getOrCreate ()

val tableName: String = “tbl trips cow”

val tablePath: String = “/hudi-warehouse/tbl trips cow”

// build data generators that simulate inserting and updating data

import org.apache. hudi. QuickstartUtils.

// Taskl:Simulate data, insert hudi table and use COW mode

insertData (sparkSession, tableName, tablePath)

// Task2:Snapshot Query data in DSL mode
queryData (sparkSession, tablePath)
queryDataTime (sparkSession, tablePath)

// // Task3:Update the data
val generator: DataGenerator = new DataGenerator ()
insertData(sparkSession, tableName, tablePath, generator)
updateData (sparkSession, tableName, tablePath, generator)

//

// // Task4:Incremental Query data in SQL
incrementalQueryData (sparkSession, tablePath)

//

// // Taskb:Delete the data
deleteData (sparkSession, tableName, tablePath)

sparkSession. close ()

def insertData(sparkSession: SparkSession, table: String, path: String): Unit = {
import sparkSession. implicits.

import org. apache. hudi. QuickstartUtils.

val generator: DataGenerator = new DataGenerator



val inserts: util.List[String] = convertToStringList (generator. generatelnserts(100))

import scala.collection. JavaConverters.
val insertDF: DataFrame = sparkSession
. read

. json (sparkSession. sparkContext. parallelize (inserts. asScala, 2).toDS())

import org. apache. hudi. DataSourceWriteOptions.
import org. apache. hudi. config. HoodieWriteConfig.
insertDF. write
. mode (SaveMode. Append)
. format (“hudi”)
.option(“hoodie. insert. shuffle. parallelism”, ”2”)
.option(“hoodie. upsert. shuffle. parallelism”, ”2”)
. option (PRECOMBINE_FIELD. key (), “ts”)
. option (RECORDKEY_FIELD. key (), “uuid”)
. option (PARTITIONPATH FIELD. key (), “partitionpath”)
.option(TBL NAME. key (), table)
. save (path)

def queryData(sparkSession: SparkSession, path: String): Unit = {

import sparkSession. implicits.
val tripsDF: DataFrame = sparkSession. read. format (“hudi”). load (path)
tripsDF. filter (col (“fare”) >= 20 && col (“fare”) <= 50)

.select($”driver”, $’rider”, $”fare”, $”begin lat”, $”begin log”, $’partitionpath”,

$” hoodie commit time”)

.orderBy ($”fare”. desc, $” hoodie commit time”. desc)

. show(20, truncate = false)

def queryDataTime (sparkSession: SparkSession, path: String): Unit = {

import org. apache. spark. sql. functions.

// method 1:specify a string in the format yyyyMMddHHmmss
val dfl: Dataset[Row] = sparkSession. read

. format ("hudi”)

.option(“as. of. instant”, ”720211119095057”)

. load (path)

.sort(col (” hoodie commit time”).desc)

df1. show (numRows = 5, truncate = false)

// method 2:specify a string in the format yyyy-MM-dd HH:mm:ss
val df2: Dataset[Row] = sparkSession. read

. format (“hudi”)

.option("as. of. instant”, ”720211119095057”)

. load (path)

.sort(col (” hoodie commit time”).desc)

df2. show (numRows = 5, truncate = false)

def insertData(sparkSession: SparkSession, table: String, path: String, dataGen: DataGenerator) :

Unit = {

import sparkSession. implicits.



// TODO: a. IR HIRE
import org. apache. hudi. QuickstartUtils.

val inserts = convertToStringList (dataGen. generatelInserts (100))

import scala.collection. JavaConverters.
val insertDF: DataFrame = sparkSession. read
. json (sparkSession. sparkContext. parallelize (inserts. asScala, 2).toDS())
//insertDF. printSchema ()
//insertDF. show (10, truncate = false)

// TODO: b. 4 NKd Z=Hudizk
import org. apache. hudi. DataSourceWriteOptions.
import org. apache. hudi. config. HoodieWriteConfig
insertDF. write
. mode (SaveMode. Overwrite)
. format ("hudi”) // 485 #HI§ NHudi
.option(“hoodie. insert. shuffle. parallelism”, ”2”)
.option(“hoodie. upsert. shuffle. parallelism”, ”2”)
// Hudi R EERE
. option (PRECOMBINE FIELD. key (), “ts”)
.option (RECORDKEY FIELD. key(), “uuid”)
.option (PARTITIONPATH_FIELD. key (), “partitionpath”)
.option(TBL NAME. key (), table)
. save (path)

def updateData (sparkSession: SparkSession, table: String, path: String, dataGen: DataGenerator) :
Unit = {

import sparkSession. implicits.

import org. apache. hudi. QuickstartUtils.

import scala.collection. JavaConverters.

val updates: util.List[String] = convertToStringList (dataGen. generateUpdates (100))

val updateDF: DataFrame = sparkSession. read

. json (sparkSession. sparkContext. parallelize (updates. asScala, 2).toDS())

import org. apache. hudi. DataSourceWriteOptions.
import org. apache. hudi. config. HoodieWriteConfig.
updateDF. write
. mode (SaveMode. Append)
. format ("hudi”)
.option(“hoodie. insert. shuffle. parallelism”, ”2”)
.option(“hoodie. upsert. shuffle. parallelism”, ”2”)
.option (PRECOMBINE FIELD. key (), “ts”
.option (RECORDKEY FIELD. key(), “uuid”)
.option (PARTITIONPATH FIELD. key (), “partitionpath”)
. option (TBL_NAME. key (), table)
. save (path)

def incrementalQueryData (sparkSession: SparkSession, path: String): Unit = {
import sparkSession. implicits.
import org. apache. hudi. DataSourceReadOptions
sparkSession. read
. format (“hudi”)
. load (path)

. createOrReplaceTempView (“view temp hudi trips”)



val commits: Array[String] = sparkSession. sql (

|select

| distinct( hoodie commit time) as commitTime

[ from

| view temp hudi trips

|order by

| commitTime DESC

|77 stripMargin)
.map (row => {

row. getString (0)

}). take (50)

val beginTime: String = commits (commits. length — 1)

println(s”beginTime = ${beginTime}”)

val tripsIncrementalDF: DataFrame = sparkSession. read
. format (“hudi”)
. option (QUERY_TYPE. key (), QUERY_TYPE_INCREMENTAL_OPT_VAL)
.option (BEGIN INSTANTTIME. key (), beginTime)
. load (path)

tripsIncrementalDF. createOrReplaceTempView (“hudi trips incremental”)
sparkSession. sql (

|select

| hoodie commit time, fare, begin lon, begin lat, ts

[ from

| hudi trips incremental

|where

| fare > 20.0

nnn

. stripMargin)

. show (10, truncate = false)

def deleteData(sparkSession: SparkSession, table: String, path: String): Unit = {
import sparkSession. implicits.
val tripsDF: DataFrame = sparkSession. read. format (“hudi”). load (path)

println(s”Count = ${tripsDF. count()}”)

val value: Dataset[Row] = tripsDF. select($"uuid”, § partitionpath”).limit(2)

import org.apache. hudi. QuickstartUtils.

val generator: DataGenerator = new DataGenerator ()

val deletes: util.List[String] = generator. generateDeletes (value. collectAsList())

import scala.collection. JavaConverters.
val deleteDF: DataFrame =

sparkSession. read. json (sparkSession. sparkContext. parallelize (deletes. asScala, 2))

import org. apache. hudi. DataSourceWriteOptions.
import org. apache. hudi. config. HoodieWriteConfig
deleteDF. write

. mode (SaveMode. Append)

. format (“hudi”)

.option(“hoodie. insert. shuffle. parallelism”, ”2”)

.option(“hoodie. upsert. shuffle. parallelism”, ”2”)



234 .option (OPERATION. key (), “delete”)

235 . option (PRECOMBINE_FIELD. key (), “ts”)

236 . option (RECORDKEY FIELD. key(), “uuid”)

237 .option (PARTITIONPATH FIELD. key (), “partitionpath”)

238 .option(TBL NAME.key (), table)

239 . save (path)

240

241 val hudiDF: DataFrame = sparkSession. read. format (“hudi”). load (path)
242 println(s”Delete after count = §${hudiDF. count()}”)

243 1

244

SEPYE FlinkSQLFF A& Hudi
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1 {5
1 package com. lwPigKing. hudi. flink;

3 import org. apache. flink. table. api. EnvironmentSettings;

4 import org. apache. flink. table. api. TableEnvironment;

6 /%

7 * Project: BigDataProject

8 * Create date: 2023/8/8

9 * Created by IwPigKing

10 */

11 public class FlinkSQLReadDemo {

12 public static void main(String[] args) {
13 EnvironmentSettings settings =

EnvironmentSettings. newInstance (). inStreamingMode (). build() ;

14 TableEnvironment tableEnv = TableEnvironment.create (settings) ;

15

16 tableEnv. executeSql (

17 “"CREATE TABLE order hudi (\n” +

18 ” orderId STRING PRIMARY KEY NOT ENFORCED, \n” +
19 ” userId STRING, \n” +

20 ”  orderTime STRING, \n” +

21 ” ip STRING, \n” +

22 ”  orderMoney DOUBLE, \n” +

23 ”  orderStatus INT, \n” +

24 ” ts STRING, \n” +

25 ” partition day STRING\n” +

26 “J\n” +

27 “PARTITIONED BY (partition day)\n” +

28 “WITH (\n” +

29 ” ’connector’ = "hudi’, \n” +

30 ” ’path’ = file:///D:/flink hudi order’, \n” +
31 ” 7 table. type’ = 'MERGE ON READ’,\n” +

32 ” ’read. streaming. enabled’ = "true’, \n” +

33 ” ’read. streaming. check—interval’ =4’ \n” +
34 "

35 )


af://n76
af://n81

37 tableEnv. executeSql (

38 “SELECT\n” +

39 “orderld, userld, orderTime, ip, orderMoney, orderStatus, ts,
partition day\n” +

40 “FROM order hudi”

A1 ).print () ;

2 iRENE

1 package com. 1wPigKing. hudi. flink;

2

3 /¥

1 * Project: BigDataProject

5 * Create date: 2023/8/8

6 * Created by lwPigKing

7 */

8

9 import org. apache. flink. streaming. api. environment. StreamExecutionEnvironment;
10 import org. apache. flink. table. api. EnvironmentSettings;

11 import org.apache. flink. table. api. Table;

12 import org. apache. flink. table. api. bridge. java. StreamTableEnvironment;

13

14 import static org.apache. flink. table. api. Expressions. §;

15

16 /%

17 * Based on Flink SQL: the data in the topic is consumed in real time

18 * and after conversion processing, it’s stored in the Hudi table in real time
19 */

20 public class FlinkSQLHudiDemo {

21 public static void main(String[] args) f{

22 StreamExecutionEnvironment env = StreamExecutionEnvironment. getExecutionEnvironment () ;
23 env. setParallelism(1) ;

24 env. enableCheckpointing (5000) ;

25 EnvironmentSettings settings =

EnvironmentSettings. newlnstance (). inStreamingMode (). build() ;

26 StreamTableEnvironment tableEnv = StreamTableEnvironment. create (env, settings):

27

28 tableEnv. executeSql (

29 “CREATE TABLE order kafka source (\n” +

30 ”  orderId STRING, \n” +

31 ” userld STRING, \n” +

32 ”  orderTime STRING, \n” +

) ” ip STRING, \n” +

34 ”  orderMoney DOUBLE, \n” +

35 ” orderStatus INT\n” +

36 ”) WITH (\n” +

37 ” connector = kafka',\n” +

38 ” 7 topic’ = order—topic’, \n” +

39 ” ’properties. bootstrap. servers’ = ’nodel.itcast.cn:9092’, \n”
¥

40 ” 7 properties. group. id’ = ’gid-1001", \n” +


af://n84

41 ” 7 scan. startup. mode’ =’ latest—offset’, \n” +

42 ” 7 format’ = json’,\n” +

43 ”  json. fail-on-missing-field = ’false’,\n” +
44 ” 7 json. ignore—parse—errors = true’ \n” +

45 "

46 )

47

48 Table etlTable = tableEnv

49 . from(“order kafka source”)

50 . addColumns (

51 $(“orderId”). substring(0, 17).as("ts”)

52 )

53 . addColumns (

54 $(“orderTime”). substring (0, 10).as(“partition day”)
55 E

56 tableEnv. createTemporaryView (“view order”, etlTable) ;

57

58 tableEnv. executeSql (

59 “CREATE TABLE order hudi sink (\n” +

60 ” orderId STRING PRIMARY KEY NOT ENFORCED, \n” +
61 ” userld STRING, \n” +

62 ” orderTime STRING, \n” +

63 ” ip STRING, \n” +

64 ”  orderMoney DOUBLE, \n” +

65 ” orderStatus INT, \n” +

66 ” ts STRING, \n” +

67 ” partition day STRING\n” +

68 “)\n” +

69 “PARTITIONED BY (partition day) \n” +

70 “WITH (\n” +

71 ” ’connector = "hudi’, \n” +

72 ” ’path’ = ’file:///D:/flink_hudi_order’, \n” +
73 ” 7 table. type’ = *MERGE ON READ’,\n” +

74 ” ’write.operation’ =  upsert’,\n” +

75 ” " hoodie. datasource. write. recordkey. field = ’orderId ,” +
76 ” ’write. precombine. field = "ts” +

77 7 write. tasks’= 17 +

78 "

79 E

80

81 tableEnv. executeSql (

82 ”INSERT INTO order hudi sink\n” +

83 ”SELECT\n” +

84 “orderld, userld, orderTime, ip, orderMoney, orderStatus, ts,

partition_day\n” +
85 “FROM view order”

86 )

90 }
91

SERE FIAHudiB TEEEE A
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SparkUtils

1 package com. 1wPigKing. hudi. didi

2

3 import org. apache. spark. sql. SparkSession
1

5 /%

6 * Project: BigDataProject

7 * Create date: 2023/8/7

8 * Created by lwPigKing

9 */

10

11 /%%

12 * SparkSQL utility class when manipulating data
13 */

15 object SparkUtils {

16

17 def createSparkSession(clazz: Class[ ], master: String = “local[4]”, partitions: Int = 4):
SparkSession = {

18 SparkSession. builder ()

19 . appName (clazz. getSimpleName. stripSuffix(“$”))

20 .master (master)

21 .config (“spark. serializer”, “org.apache. spark. serializer.KryoSerializer”)

22 . config("spark. sql. shuffle. partitions”, partitions)

23 . getOrCreate ()

94 }

25

26 }

27

PIFEELR

1 package com. 1wPigKing. hudi. didi

2

3 import org. apache. spark. sql. functions. {col, concat ws, unix timestamp}
4 import org. apache. spark. sql. {DataFrame, SaveMode, SparkSession}

5

6 /¥

7 * Project: BigDataProject

8 * Create date: 2023/8/7

9 * Created by lwPigKing

10 */

11

12 /[

13 * Didi Haikou Mobility operation data analysis uses SparkSQL to manipulate the data,
14 * first read the CSV file,and save it to the Hudi table

15 */

16

17 /¥

18 * development major steps

19 * 1.build SparkSession instance objects(integrating Hudi and HDFS)
20 * 2.load the local CSV file Didi trip data

21 * 3. ETL processing

22 * 4. save the converted data to the Hudi table
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* 5. stop the SparkSession

*/

object DidiStorageSpark {

//
//

//

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

// dataPath

val dataPath: String = “dwv_order make haikou

// Hudi table
val hudiTableName: String = “tbl didi haikou”

1. txt”

val hudiTablePath: String = ”/hudi-warehouse/tbl didi haikou”

// stepl

val sparkSession: SparkSession = SparkUtils. createSparkSession(this. getClass)

import sparkSession. implicits.

// step2
val didiDF: DataFrame = sparkSession. read
coption(“sep”, “\\t”)
.option(“header”, “true”)
.option(“inferSchema”, “true”)
. csv(dataPath)
didiDF. printSchema ()
didiDF. show (10, truncate = false)

// step3
val etlDF: DataFrame = didiDF
.withColumn (“partitionpath”, concat ws(”/”

.drop(“year”, “month”, “day”)

col ("year”), col (“month”), col(“day”)))

.withColumn(“ts”, unix_timestamp (col ("departure time”), “yyyy-MM-dd HH:mm:ss”))

et1DF. show (10, truncate = false)

// step4

import org. apache. hudi. DataSourceWriteOptions.

import org. apache. hudi. config. HoodieWriteConfig.

etlDF. write
. mode (SaveMode. Overwrite)
. format (“hudi”)

.option(“hoodie. insert. shuffle. parallelism”, 2)

.option(“hoodie. upsert. shuffle. parallelism”, 2)

. option (RECORDKEY_FIELD OPT KEY, “order id”)

. option (PRECOMBINE FIELD OPT KEY, “ts”)

.option (PARTITIONPATH FIELD OPT KEY, “partitionpath”)

.option (TABLE NAME, hudiTableName)
. save (hudiTablePath)

// stepb

sparkSession. close ()



Spark$3thr

1 package com. 1wPigKing. hudi. didi

2
3 import org. apache. commons. lang3. time. FastDateFormat
4 import org. apache. spark. sql. expressions. UserDefinedFunction
5 import org. apache. spark. sql. functions. {col, sum, udf, when}
6 import org. apache. spark. sql. {DataFrame, SparkSession}
7
8 import java.util. {Calendar, Date}
9
10 /%%
11 * Project: BigDataProject
12 * Create date: 2023/8/7
13 * Created by I1wPigKing
14 */
15 object DidiAnalysisSpark {
16 def main(args: Array[String]): Unit = {
17 val sparkSession: SparkSession = SparkUtils. createSparkSession(this. getClass, partitions =
8)
18 import sparkSession. implicits.
19
20 val hudiTablePath: String = ”/hudi-warehouse/tbl didi haikou”
21 val didiDF: DataFrame = sparkSession. read. format (“hudi”). load (hudiTablePath)
22 val hudiDF: DataFrame = didiDF. select(“order id”, “product id”, “type”, “traffic type”,
23 “pre total fee”, ”start dest distance”, “departure time”
24 )
25
26 /%%
27 * Indicator calculation 1
28 * For the data of Didi Travel in Haikou City,
29 * according to the order type statistics,
30 * the field used: product id
31 * the median value [1 Didi car, 2 Didi enterprise car, 3 Didi express, 4 Didi enterprise
express]
32 */
33 val reportDF: DataFrame = hudiDF. groupBy (“product id”). count ()
34 val to name: UserDefinedFunction = udf(
35 (productID: Int) => {
36 productID match {
37 case 1 = "M T4
38 case 2 = "W ETE”
39 case 3 => "M E"
40 case 4 => "iEiH ARG
41 }
42 }
A3 )
44 val resultDF: DataFrame = reportDF. select (
45 to_name (col (“product id”)).as(“order type”)
46 col (“count”).as(“total”)
A7 )
A8 resul tDF. printSchema ()
49 resul tDF. show (10, truncate = false)
50
51 /%%
52 * Indicator calculation 2

58 % Order timeliness statistics
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54 * the filed used: type

55 */

56 val reportDF2: DataFrame = hudiDF. groupBy (“type”). count ()
57 val to name2: UserDefinedFunction = udf (

58 (realtimeType: Int) => {

59 realtimeType match {

60 case 0 => "SZi”

61 case 1 => "Tn4y”

62 }

63 }

64 )

65 val resultDF2: DataFrame = reportDF2. select (
66 to_name2(col ("type”)).as(“order realtime”),
67 col (“count”).as(“total”)

68 )

69 reportDF2. printSchema ()

70 reportDF2. show (10, truncate = false)

71

72 /*%

73 * Indicator calculation 3

74 * Traffic type statistics

75 * the field used: traffic type

76 */

77 val reportDF3: DataFrame = hudiDF. groupBy (“traffic type”). count ()
78 val to name3: UserDefinedFunction = udf (

79 (trafficType: Int) => {

80 trafficType match {

81 case 0 => "FH K"

82 case 1 => "{elkifH”

83 case 2 = "I ENIER"

84 case 3 = "lEHIER"

85 case 4 = "HtH”

86 case 5 = "FZHL”

87 case 6 => "IEHL”

88 case 302 => "EEWHIE"

89 case _ => "RH”

90 }

91 }

92 )

93 val resultDF3: DataFrame = reportDF3. select (
94 to_name3 (col (“traffic type”)).as(“traffic type”),
95 col ("count”).as("total”)

96 )

97 resul tDF3. printSchema ()

98 resul tDF3. show (10, truncate = false)

99

100 /%

101 *% Order price statistics, which will be counted in stages
102 * the field used: pre total fee

103 */

104 val resultDF4: DataFrame = hudiDF. agg(

105 // price: 0-15

106 sum (

107 when (

108 col (“pre total fee”).between(0, 15), 1
109 ). otherwise (0)

110 ).as("07157),

// price 16-30



sum (
when (
col (“pre total fee”).between(16, 30), 1
). otherwise (0)
).as("167307),
// price: 31-50
sum (
when (
col (“pre total fee”).between(31, 50), 1
). otherwise (0)
).as("317507),
// price: 50-100
sum (
when (
col (“pre total fee”).between(51, 100), 1
). otherwise (0)
).as(”5171007),
// price: 100+
sum (
when (
col (“pre total fee”).gt(100), 1
). otherwise (0)
).as (7100+")
)
resultDF4. printSchema ()
resul tDF4. show (10, truncate = false)

/%%
* Order week grouping statistics
* the field used: departure time
*/
val to week: UserDefinedFunction = udf(
(dateStr: String) => {
val format: FastDateFormat = FastDateFormat. getInstance ("yyyy-Mi-dd”)
val calendar: Calendar = Calendar. getInstance ()
val date: Date = format. parse (dateStr)
calendar. setTime (date)
val dayWeek: String = calendar. get (Calendar. DAY OF WEEK) match f{
"EHH
’ R
I

case 1 =>
2 =
3=
case 4 => "EM="
5=
6 =>
7=

case

case

case 5 => "R HAIN”
case 6 => "EHRH”
case 7 => "EHIR”
1
dayWeek

)
val resultDF5: DataFrame = hudiDF. select (

to_week (col (“departure time”)).as(“week”)

. groupBy (col (“week”)). count ()
.select (
col ("week”), col(“count”).as("total”)
)
resul tDF5. printSchema ()
resul tDF5. show (10, truncate = false)
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sparkSession. stop ()
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