SE3&Sparkigiz

(JRR:https://biglab.site)

(KRA:Ver1.2-20230828)

FIB8ir

EE9N{aI8IEERDD

SR Spark EAEIEIRIE

E1ESparkERTNERIE

T RRAMENEEAN RIS S EUE

TR AR EEUE A A EIRS T I

FS35=

20215, ERNEATIRESRT IR, BAER THIT KB, SERERIE20205F89%

RIERRERENENRREFR, MTERBUMNARERT, AFMRERISSITERTFUREREE
HKER

FIER

BigFy

(1) NAEHEBHIELIERDD,
(2) MIIMERTFAiEEIZERDD,

(3) RDDEAVEAERITHNERLE.

(4) RDDH{EXIER{E.

(5) XHEESEHE.

EIEFS

(1) LAZERSREIERIZERDD

(2) BEEFENRGERFRIAISE,

(3) BIHEARBE9100HYF4EID,
(4) BHSMFERER BRSNS,
(5) BWHEAFERTIIME.

(6) BLRERIFERNEFIE XA,
(7) GEHAPMER S B,
(8) EIFHEL

F S0


af://n0
https://biglab.site/
af://n4
af://n10
af://n12
af://n13
af://n19
af://n28

BigF3

11531 Ei BERRS , JNElNR TERRE , {523 1sCiEE %
2. {¥5%3.2: T423.25CHRE %

3.{E553.3: 4R T , {F533.3igEs

4. 11553.4:

[
HEE R

TEHURAEHEX Fspark_data.tar.gz,iZ X 4B EREETRYMIHE
&

mkdir /root/spark/

cd /root/spark/

wget http://biglab.site/b59510spark/file/spark_data.tar.gz

tar -xvzf ./spark_data.tar.gz

hdfs dfs -mkdir /user/myname

hdfs dfs -put /root/spark/spark_data/Employee_salary_first_half.csv
/user/myname/

S v AW N R

7  hdfs dfs -put /root/spark/spark_data/Employee_salary_second_half.csv
/user/myname/
8 hdfs dfs -1s /user/myname

spark_data.tar.gzgg FH &bk :

wget http://home.hddly.cn:90/soft/hadoop/spark data.tar.gz

BENXH

1 vi /root/pslog.txt

EXHRMANESITRF S,

1 abc
bcd
def

Bz E&FIhdfs:

1 hdfs dfs -put /root/pslog.txt /user/myname/

{£553. 1M R TR &iiEeIZERDD
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http://home.hddly.cn:50090/media/2023-09-19%2010.11.43%20biglab%209562804926/meeting_04.mp4
http://home.hddly.cn:50090/media/2023-09-19%2010.11.43%20biglab%209562804926/meeting_05.mp4
http://home.hddly.cn:50090//media/2023-09-19%2011.52.11%20biglab%209562804926/meeting_06.mp4
http://home.hddly.cn:50090/media/2023-09-21%2014.07.26%20biglab%209562804926/meeting_01.mp4
http://home.hddly.cn:50090/media/2023-09-21%2014.07.26%20biglab%209562804926/meeting_02.mp4
http://home.hddly.cn:50090/media/2023-09-21%2014.52.21%20biglab%209562804926/meeting_03.mp4
http://home.hddly.cn:50090/media/2023-09-21%2014.52.21%20biglab%209562804926/meeting_04.mp4
http://home.hddly.cn:50090/media/2023-09-21%2014.52.21%20biglab%209562804926/meeting_05.mp4
af://n32
af://n33
af://n34
http://home.hddly.cn:90/soft/hadoop/spark_data.tar.gz
af://n38
af://n44

RDD4F=

Resilient Distributed Datasets, 3845 A TEE

ERRE TITSEBEEONSIESES

BRADA—EIZNPEK, o hESHETRNGFRTTENES
RDODE—AEHY, RITRY, A THTERMERVEURSEN

RDDAIENES X

o FMEREFTEHFENSeqES (WSS, JIR. #H) H¥HMRDD,
o FETMEXEHBRDODHITHARSEFHIRDD, XI5 EZEREENFHEBHESEZERDDR,
* FIMEERIEEINBFERFRIEIEEERDD

HSZRDDMIRIZITIFIR
[ElF#EESparkse 2 B HUERES

BSE: ch0O1$—&: BESparkee2n &R,
HAHadooptER¥, HigsparkEERs
ScffEFstart-all.shFFfShadoopsEdf, SAIEH \sparkhsbinFFigspark&Eas

1
2
3

start-all.sh
cd /usr/local/spark/sbin/
./start-all.sh

H A spark-sheliz{Tt&=,

1  spark-shell
IETAT:
1 [root@master sbin]# spark-shell
2 Spark context web UI available at http://master:4040
3  Spark context available as 'sc' (master = spark://master:7077, app id = app-
20230914064838-0001) .
4 Spark session available as 'spark'.
5 Wwelcome to
6 - —
7 /- /] /
8 AN\ N/ -/ '
9 /) /\_,_/—/ /_/\.\ version 3.1.3
10 /—/
11
12 Using Scala version 2.12.10 (Open]DK 64-Bit Server VM, Java 1.8.0_322)
13  Type in expressions to have them evaluated.
14  Type :help for more information.
15

16

scala>


af://n45
af://n55
af://n63
af://n64
af://n66

MAFREREIEEERDD

parallelize

val data = Array(1,2,3,4,5)

val disbata=sc.parallelize(data)
disbata.partitions.size

val distbatal=sc.parallelize(data,3)
distbatal.partitions.size

BITER:

scala> val data = Array(1,2,3,4,5)
data: Array[Int] = Array(l, 2, 3, 4, 5)

scala> val disData=sc.parallelize(data)
disData: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[0] at
parallelize at <console>:26

scala> disbata.partitions.size
resO: Int = 6

scala> val distbDatal=sc.parallelize(data,3)
distbatal: org.apache.spark.rdd.RDD[Int] = ParallelcCollectionRDD[1] at
parallelize at <console>:26

scala> distDatal.partitions.size
resl: Int = 3

makeRDD

val seq =Seq((1l, seq("iteblog.com","sparkhostl.com")), (3,

non

Seq("iteblog.com","sparkhost2.com")), (2,
Seq("iteblog.com","sparkhost3.com")))

val iteblog= sc.makeRDD(seq)

iteblog.collect

iteblog.partitions.size
iteblog.preferredLocations(iteblog.partitions(0))
iteblog.preferredLocations(iteblog.partitions(1l))

iteblog.preferredLocations(iteblog.partitions(2))

MMEBRTF%EEIZERDD

MIMERTRIEBIEERD DRISEIZIEI — MEIAE S RSt RIBIRESA-EIEZRDD,
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MHDFS3{#EIZERDD
HELIR CRA XL HEEREN, TRMFL)

1 vi /root/pslog.txt
2 abc
3 bcd
4 def

L{&/root/pslog.txtEnhdfs:

1 hdfs dfs -put /root/pslog.txt /user/myname/

EEEYhdfs_ERYSZH

1 spark-shell

1 val test = sc.textFile("/user/myname/pslog.txt")
2  test.collect

IEITER
1 scala> val test = sc.textFile("/user/myname/pslog.txt")
2  test: org.apache.spark.rdd.RDD[String] = /user/myname/pslog.txt

MapPartitionsRDD[11] at textFile at <console>:24

scala> test.collect
res5: Array[String] = Array(abc, bcd, def, "™)

N o v AW

scala>

MLinuxZit 34 8IEERDD

EElinux3Zf4

1 val test = sc.textFile("file:///usr/Tocal/hadoop-3.3.1/etc/hadoop/core-
site.xml")
2  test.collect

BITER


af://n85
af://n96

scala> val test = sc.textFile("file:///usr/local/hadoop-
3.3.1/etc/hadoop/core-site.xml")

test: org.apache.spark.rdd.RDD[String] = file:///usr/local/hadoop-
3.3.1/etc/hadoop/core-site.xml MapPartitionsRDD[13] at textFile at
<console>:24

scala> test.collect
res6: Array[String] = Array(<?xml version="1.0" encoding="UTF-8"7>, <?xml-

Licensed
you may not use

stylesheet type="text/xs1" href="configuration.xs1"?>, <!--,
under the Apache License, version 2.0 (the "License");", "

this file except in compliance with the License.", You may obtain a copy

of the License at", "", " http://www.apache.org/1icenses/LICENSE-2.0", "",
" Unless required by applicable Taw or agreed to in writing, software",
distributed under the License is distributed on an "AS IS" BASIS,", "

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.", "

"

See the License for the specific language governing permissions and",

Timitations under the License. See accompanying LICENSE file.", -->, , <!--
Put site-specific ...

scala>

{ESSCHR
R
AR CRA RS RRIREEN, TS

1 mkdir /root/spark/
2 cd /root/spark/
3  wget http://biglab.site/b59510spark/file/spark_data.tar.gz
4 tar -xvzf ./spark_data.tar.gz
5 hdfs dfs -mkdir /user/myname
6 hdfs dfs -put /root/spark/spark_data/Employee_salary_first_half.csv
/user/myname/
7  hdfs dfs -put /root/spark/spark_data/Employee_salary_second_half.csv
/user/myname/
8 hdfs dfs -1s /user/myname
A Spark-shell
1 spark-shell --master Tlocal[2]
RDDEIR
1 val first_half = sc.textFile("/user/myname/Employee_salary_first_half.csv")
2 val second_half = sc.textFile("/user/myname/Employee_salary_second_half.csv")
3 first_half.collect().foreach(x=>println(x))
4 second_half.collect().foreach(x=>println(x))


af://n102
af://n103
af://n107
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(£553.2810 ¥ FLFFHIHIRRSHRIER
(ESSHEiA

{EFARDDAYE AR Frepind R T L FLIRFrssavHEs. HHFEHFRRSNRTER.

{E A maph&ifaiiE

1 val distbata=sc.parallelize(List(1,2,45,3,76))
2 val sq_dist=distbata.map(x=>x*x)

{EAsortBy(HER
sortBy() 2R /ERD DT
HEFRITGIE, B3NS

280, f(N=>KECLRERAFYRTIIE N TR,
AOREERTRFEHTHIFIIE

282, ascending HEE, BRiktrue, AAF

2213, numPartitions, HEFBAIRDD S XNEY

1553

1 val data=sc.parallelize(List((1,3),(45,3),(7,6)))
2 val sort_data= data.sortBy(x=>x._2,false,1)
3  sort_data.collect

1 scala> val data=sc.parallelize(List((1,3),(45,3),(7,6)))
data: org.apache.spark.rdd.RDD[(Int, Int)] = ParallelCollectionRDD[13] at
parallelize at <console>:24

4 scala> val sort_data= data.sortBy(x=>x._2,false,1)
sort_data: org.apache.spark.rdd.RDD[(Int, Int)] = MapPartitionsRDD[16] at

sortBy at <console>:25

scala> sort_data.collect
8 res3: Array[(Int, Int)] = Array((7,6), (1,3), (45,3))

{EAcollect()&if


af://n112
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af://n115
af://n117
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LS

1. 17508(F, SIGRDDTE TR FEHIRAEAF IR EZDriveris
2. BIRELLRAR A BESHAF R
3. collect A PMHR{ETT T\

collect():Array[T]

collectU:ClassTag:RDD[U]

BT :collect():Array[T]

1 sqg_dist.collect()
2  sort_data.collect()

iff3:collectU:ClassTag:RDDI[U]

// EX—AFHone
val one:PartialFunction[Int, String] = {case 1 =>

// GI#ERDD
val data = sc.parallelize(List(2, 3, 1))

// ffiHcollect ) Uik, Frone BfE NSEL
data.collect(one).collect

"

one";case => "other"}

S U1 AW N R

{EAflatMapiLiREiiE

1 val test = sc.parallelize(List("How are you","I am fine","what about you"))
2  test.collect
3 test.map(x=>x.split(" ")).collect
4 test.flatMap(x=>x.split(" ")).collect
={TER:

1 scala> val test = sc.parallelize(List("How are you","I am fine","what about
you"))

2  test: org.apache.spark.rdd.RDD[String] = ParallelCollectionRDD[29] at
parallelize at <console>:24

3

4  scala> test.collect

5 resl3: Array[String] = Array(How are you, I am fine, What about you)

6

7  scala> test.map(x=>x.split(" ")).collect

8 resld: Array[Array[string]] = Array(Array(How, are, you), Array(I, am,
fine), Array(what, about, you))

9

10 scala> test.flatMap(x=>x.split(" ")).collect

11 resl5: Array[String] = Array(How, are, you, I, am, fine, what, about, you)
12

13  scala>


af://n129
af://n139
af://n141
af://n144

{ERtake()HRAERAE/LME

LS

o EfPlcollect, BIRMEIENA
o IREWEENEHIEEE

iR
1 val data = sc.parallelize(l to 10)
2 data.take(5)
BT
1 scala> val data = sc.parallelize(l to 10)
2 data: org.apache.spark.rdd.RDD[Int] = ParallelcCollectionRDD[32] at
parallelize at <console>:24
3
4 scala> data.take(5)
5 resl6: Array[Int] = Array(1, 2, 3, 4, 5)
6
7 scala>

{ESSCIR

Hix

i X FLRFHFEHFRRBNRTER, TR L FRIKIRFRH THER, MeIZRDDRY, textFile()
HEREE—TERIFA—RICRIFER, FRLERIFRIREIEERTIeR, SIS RUT

1. EENCSVX M, BE—1T=ERERMER.

2. BEIRRDIRAT D8, EHSE25IR TIRMB75ISERRFREdE, FISSEhraraSiEERmInt
REIEE.

3. @i sortBy ()73 EARIESE PR St ThE RS,

4. @idtake() 75 RREN EH FLIRFHRAFZRIBINRTER

L)

O 00 N O U1 A W N B

e R e
A W N R O

// BJERDD

val first_half = sc.textFile("/user/myname/Employee_salary_first_half.csv")
[/ ERREATHRE

val drop_first = first_half.mapPartitionswithIndex((ix, it) => {

if (ix == 0) it.drop(1)

it

b

// 5rEIRDD, FFHUH 240 51 Ttk 44 F1 55 7 41 5 o 7 58 508

val split_first = drop_first.map(line => {val data = Tine.split(",");

(data(l), data(6).toInt)})

// 1 sortBy O J7vE R YE bR 05 b v e

val sort_first = split_first.sortBy(x => x._2, false)
// B B bRE R Top3 M A T

sort_first.take(3)


af://n149
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E{TEER

scala> // fI&RDD

scala> val first_half =
sc.textFile("/user/myname/Employee_salary_first_half.csv")

first_half: org.apache.spark.rdd.RDD[String] =
/user/myname/Employee_salary_first_half.csv MapPartitionsRDD[38] at textFile
at <console>:24

scala> // LBEirEdE

scala> val drop_first = first_half.mapPartitionswithIndex((ix, it) => {
| if (ix == 0) it.drop(1)
[ it
()
drop_first: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[39] at
mapPartitionswithIndex at <console>:25

scala> // ZEIRDD, FHHXH S5 251 5 T8k 44 125 7 3 2 o 7 55 B0dis

non

scala> val split_first = drop_first.map(line => {val data = line.split(",");
| (data(l), data(6).toInt)})

split_first: org.apache.spark.rdd.RDD[(String, Int)] = MapPartitionsRDD[40]

at map at <console>:27

scala> // fiiHsortBy ) J7iEMHE Shndh & b P T

scala> val sort_first = split_first.sortBy(x => x._2, false)

sort_first: org.apache.spark.rdd.RDD[(String, Int)] = MapPartitionsRDD[45]
at sortBy at <console>:25

scala> // HUH EAESEbr#i i Top3 M 5t 1

scala> sort_first.take(3)

resl8: Array[(String, Int)] = Array((Alejandro Cantrell,330405), (Brady

calhoun,293806), (Alfred Hickman,257302))

scala>

2%3.3§iﬂt¥$§‘z?¥fﬁ§§ﬁ¥ﬁ’-ﬁkﬂ=2075 TCHIR T


af://n178

{ES5HaiE
ATHIESAT:

1. B EFFa P FLRF R AT 205 TR TS,
2. BREEREGH—RDD

{5 union()&#F=1RDD
UnioNFEHBIE, 5T MRODTTRAH, TMTEEEE

GRS e
1 val rddl = sc.parallelize(List(('a'",1),('b",2),('c",3)))
2 val rdd2 = sc.parallelize(List(('a',1),('d",4),('e",5)))
3 rddl.union(rdd2).collect
BITER
1 scala> val rddl = sc.parallelize(List(('a',1),('b",2),('c',3)))
2  rddl: org.apache.spark.rdd.RDD[(Char, Int)] = ParallelcCollectionRDD[46] at
parallelize at <console>:24
3
4 scala> val rdd2 = sc.parallelize(List(('a',1),('d",4),('e"',5)))
5 rdd2: org.apache.spark.rdd.RDD[(Char, Int)] = ParallelCollectionRDD[47] at
parallelize at <console>:24
6
7 scala> rddl.union(rdd2).collect
8 res25: Array[(char, Int)] = Array((a,l), (b,2), (c,3), (a,l), (d,4), (e,5))
9
10 scala> res9: Array[(Char, Int)] = Array((a,l), (b,2), (c,3), (a,l), (d,4),

(e,5))

{ERfilter#HITTIE
filter B—FMEHIRE, TEE—MNTEREUEASE, REEAtruefTTHIRE
ERISLHI

1
2
3

val rddl=sc.parallelize(List(('a',1),('b"',2),('c',3)))
rddl.filter(_._2>1).collect
rddl.filter(x=>x._2>1).collect

TITER:


af://n179
af://n186
af://n188
af://n192
af://n194

1 scala> val rddl=sc.parallelize(List(('a",1),('b",2),('c",3)))
2 rddl: org.apache.spark.rdd.RDD[(Char, Int)] = ParallelcCollectionRDD[49] at
parallelize at <console>:24

scala> rddl.filter(_._2>1).collect
res26: Array[(char, Int)] = Array((b,2), (c,3))

scala> rddl.filter(x=>x._2>1).collect
res27: Array[(Char, Int)] = Array((b,2), (c,3))

O 00 N O U1 b W

10 scala>

{EMdistinct()#{TEE
distinctE—HEEIHRE, BT I=LERNTE, BE8H

LGN

1 val rdd=sc.makerDD(List(('a',1),('b',1),('a",1),('c",1)))
2  rdd.distinct().collect

E1T4

1 scala> val rdd=sc.makerDD(List(('a',1),('b"',1),('a",1),('c",1)))
2  rdd: org.apache.spark.rdd.RbDD[(Char, Int)] = ParallelcCollectionRDD[52] at
makeRDD at <console>:24

3
4  scala> rdd.distinct().collect
5 res28: Array[(Char, Int)] = Array((b,1), (a,l), (c,1))
6
7 scala>
et P
RIERRIESIRE

K3ZEEintersetcion()

KHEFRDDHERERTTR
IRASSEA

1  wval c_rddl=sc.parallelize(List(('a',1),('b"'",1),('a",1),('c',1)))
2 val c_rdd2=sc.parallelize(List(('a',1),('b",1),('d",1)))
3  c_rddl.intersection(c_rdd2).collect

EITER:


af://n199
af://n201
af://n206
af://n207

scala> val c_rddl=sc.parallelize(List(('a',1),('b",1),('a",1),('c',1)))
c_rddl: org.apache.spark.rdd.RDD[(Char, Int)] = ParallelCollectionRDD[56] at
parallelize at <console>:24

scala> val c_rdd2=sc.parallelize(List(('a",1),('b"',1),('d",1)))
c_rdd2: org.apache.spark.rdd.RDD[(Char, Int)] = ParallelCollectionRDD[57] at
parallelize at <console>:24

scala> c_rddl.intersection(c_rdd2).collect
res29: Array[(cChar, Int)] = Array((b,1), (a,1))

scala>
KFEEunion()
BRRDDIITTESFR—, FHITEE
IRASSLf5

val c_rddl=sc.parallelize(List(('a"',1),('b",1),('a",1),('c",1)))
val c_rdd2=sc.parallelize(List(('a',1),('b",1),('d",1)))
c_rddl.union(c_rdd2).collect

E1T4

scala> val c_rddl=sc.parallelize(List(('a',1),('b",1),('a",1),('c',1)))
c_rddl: org.apache.spark.rdd.RDD[(Char, Int)] = ParallelCollectionRDD[64] at
parallelize at <console>:24

scala> val c_rdd2=sc.parallelize(List(('a",1),('b"',1),('d",1)))
c_rdd2: org.apache.spark.rdd.RDD[(Char, Int)] = ParallelCollectionRDD[65] at
parallelize at <console>:24

scala> c_rddl.union(c_rdd2).collect

res30: Array[(Char, Int)] = Array((a,l), (b,1), (a,l), (c,1), (a,l), (b,1),
(d,1))

scala>

KipEEsubstract()

S4UZRDD, JSRRODEMNSHRDDEERAITTRERE
IRASSLA5)

val rddl = sc.parallelize(List(('a',1),('b",1),('c",1)))
val rdd2 sc.parallelize(List(('d",1),('e',1),('c',1)))
rddl.subtract(rdd2).collect
rdd2.subtract(rddl).collect

B4


af://n214
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scala> val rddl = sc.parallelize(List(('a',1),('b",1),('c',1)))

rddl: org.apache.spark.rdd.RDD[(Char, Int)] = ParallelCollectionRDD[67] at
parallelize at <console>:24

scala> val rdd2 = sc.parallelize(List(('d",1),('e',1),('c',1)))
rdd2: org.apache.spark.rdd.RDD[(Char, Int)] = ParallelColTlectionRDD[68] at
parallelize at <console>:24

scala> rddl.subtract(rdd2).collect
res31l: Array[(Char, Int)] = Array((b,1), (a,1))

scala> rdd2.subtract(rddl).collect
res32: Array[(Char, Int)] = Array((d,1), (e,1))

scala>

KK JLFcartesian()
BN ESHTTERRASK—E
pELE]
val rdd0l1l = sc.parallelize(List(1,3,5,3))

val rdd02 = sc.parallelize(List(2,4,5,1))
rdd0l.cartesian(rdd02).collect

ETER:

scala> val rdd0l = sc.parallelize(List(1,3,5,3))

rdd0l: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[77] at
parallelize at <console>:24

scala> val rdd02 = sc.parallelize(List(2,4,5,1))
rdd02: org.apache.spark.rdd.RDD[Int] = ParallelcCollectionRDD[78] at
parallelize at <console>:24

scala> rdd0l.cartesian(rdd02).collect
res33: Array[(Int, Int)] = Array((1,2), (1,4, 3,2), 3,4, 1,5, 1,1,
(3,5, 3,1, G,2, G,4, G,2), 3,9, G,5, G,D, 3,5, G,1)»

{ESSECIR
SR
it EE A R SR AA T 205 THR TR,

1. B RELBHM N RDDASLIRFHF R AT 205 TTHIR T =,
2. B RDDISEINR TR GHEI—RODH, WRTUBHITEE
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SEIIRRS

// BIERDD

val first_half = sc.textFile("/user/myname/Employee_salary_first_half.csv'")
val second_half =
sc.textFile("/user/myname/Employee_salary_second_half.csv'")

[/ WEREAT B A4 PR o

val drop_first = first_half.mapPartitionswithindex((ix, it) => {

if (ix == 0) it.drop(1)

it

b

val drop_second = second_half.mapPartitionswithIndex((ix, it) => {

if (ix == 0) it.drop(1)

it

b

// 5rEIRDD, HHLUH EE 27 51 Tk 44 FH 2 751 52 b 7 % A bl

val split_first = drop_first.map(

Tine => {val data = line.split(",");(data(l), data(6).toInt)})

val split_second = drop_second.map(

1ine => {val data = line.split(",");(data(l), data(6).toInt)})

// e bR AR ECT AR SR H BT 2007 1 A Lk

val filter_first = split_first.filter(x => x._2 > 200000).map(x => x._1)
val filter_second = split_second.filter(x => x._2 > 200000).map(x => x._1)
// &I P1-RDDI 2 J5 i 25

val name = filter_first.union(filter_second).distinct()

name.collect

BITER
scala> // f&RDD

scala> val first_half =
sc.textFile("/user/myname/Employee_salary_first_half.csv")

first_half: org.apache.spark.rdd.RDD[String] =
/user/myname/Employee_salary_first_half.csv MapPartitionsRDD[81] at textFile
at <console>:24

scala> val second_half =
sc.textFile("/user/myname/Employee_salary_second_half.csv'")
second_half: org.apache.spark.rdd.RDD[String] =
/user/myname/Employee_salary_second_half.csv MapPartitionsRDD[83] at
textFile at <console>:24

scala> // MIERE 1T 7B AR AU

scala> val drop_first = first_half.mapPartitionswithIndex((ix, it) => {
| if (ix == 0) it.drop(1)
| it
(D)
drop_first: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[84] at
mapPartitionswithIndex at <console>:25

scala> val drop_second = second_half.mapPartitionswithIndex((ix, it) => {


af://n240

| if (ix == 0) it.drop(1)

[ it

()
drop_second: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[85] at
mapPartitionswithIndex at <console>:25

scala> // Zr#%IRDD, FHHUHIEE 2% 5t T4k 44 FIER 7 51 Sz 7 B Hictfe

scala> val split_first = drop_first.map(

| Tine => {val data = line.split(",");(data(l), data(6).toInt)})
split_first: org.apache.spark.rdd.RDD[(String, Int)] = MapPartitionsRDD[86]
at map at <console>:27

scala> val split_second = drop_second.map(

| Tine => {val data = line.split(",");(data(l), data(6).toInt)})
split_second: org.apache.spark.rdd.RDD[(String, Int)] = MapPartitionsRDD[87]
at map at <console>:27

scala> // fmidktt F2AEek FREsRbri i K T-20 /5 0 R Lk 4

scala> val filter_first = split_first.filter(x => x._2 > 200000).map(x =>
x._1)

filter_first: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[89] at map
at <console>:25

scala> val filter_second = split_second.filter(x => x._2 > 200000).map(x =>
x._1)

filter_second: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[91] at
map at <console>:25

scala> // &I A-RDDFH 2 H 5k Hi 45

scala> val name = filter_first.union(filter_second).distinct()

name: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[95] at distinct at
<console>:27

scala> name.collect

res34: Array[String] = Array(Tyrell Cross, Paris Lozano, Brady Calhoun,
Nestor Parsons, Clyde Franklin, Luther Glenn, Alfred Hickman, Alejandro

Cantrell, Alfredo Hodges)

scala>

(£523.455 BB R T 2020/ S SCfRFT R
(ESHiR

o HESURT2020FMRIIRFE, B L, THFRTAISCRRFFEHEITEM
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T iRSE(EXIRDD

#(EXTRDDH—HERIEENIER, 1XERDDFR/IPairRDD
ALUERNRDDFAASEERNTTRASE I, 87— RDD

BUiEBEXIRDD

{EEFRmMapREEEELRE#E(E XIRDD, BPPairRDD
JRRS

non non

1 wval rdd = sc.parallelize(List("this is a test I am fine","Can
you tell me"));
2 val words=rdd.map(x=>(x.sp1it(" ") (0),x));

3  words.collect

How are you

TTER:

1 scala> val rdd = sc.parallelize(List("this is a test","How are you","I am
fine","Can you tell me"));
2 rdd: org.apache.spark.rdd.RDD[String] = ParallelCollectionRDD[96] at

parallelize at <console>:24
4 scala> val words=rdd.map(x=>(x.split(" ")(0),x));
words: org.apache.spark.rdd.RDD[(String, String)] = MapPartitionsRDD[97] at
map at <console>:25
scala> words.collect
res35: Array[(String, String)] = Array((this,this is a test), (How,How are

you), (I,I am fine), (Can,Can you tell me))

10  scala>

5’5}&?;7%1’Ekeys'—5values

FkeysiREI—MYEEHAIRDD, valuesiRE—MYEE{E RBIRDD

JRRD
1 val key=words.keys
2 val value=words.values
3  key.collect
4 value.collect

TITER:


af://n249
af://n252
af://n259

scala> val key=words.keys
key: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[98] at keys at
<console>:25

scala> val value=words.values
value: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[99] at values at
<console>:25

scala> key.collect
res36: Array[String]

Array(this, How, I, Can)

scala> value.collect
res37: Array[String] = Array(this is a test, How are you, I am fine, Can you
tell me)

scala>

tEiiE{EreduceByKey

B

reduceByKeyIMIBER & RAERIEAIE

FEBG—MANRE, RBREIHTAFI B AR FIIRDDIENIRELS
L

val rdd_1 =sc.parallelize(List(('a',1),('a",2),('b",1,('c',1,('c'",1)))
val re_rdd_1l=rdd_1.reduceByKey((a,b)=>a+b)
re_rdd_1.collect

TR

scala> val rdd_1 =sc.parallelize(List(('a',1),('a',2),('b",1),('c',D),

("c", DN

rdd_1: org.apache.spark.rdd.RDD[(Char, Int)] = ParallelcCollectionRDD[108] at
parallelize at <console>:24

scala> val re_rdd_1=rdd_1.reduceByKey((a,b)=>a+b)
re_rdd_1: org.apache.spark.rdd.RDD[(Char, Int)] = ShuffledRDD[109] at

reduceByKey at <console>:25

scala> re_rdd_1.collect
res43: Array[(Char, Int)] = Array((b,1), (a,3), (c,2))

scala>


af://n266
af://n267
af://n270

kiR {EgroupByKey
5=
SHEAER R ER A
RS

// fEHgroupByKey ) J7 %%t A AH [R5 ) {E2EAT 7 41
val g_rdd = rdd_1.groupByKey()

/] BESHSGR

g_rdd.collect

// ifimap Q EBE S HEE N value TR AN
g_rdd.map(x => (x._1, x._2.size)).collect

S vl AW N R

scala> // fliHgroupByKey () 77X H A AH [F) S R #E4T 7 4

scala> val g_rdd = rdd_1.groupByKey()
g_rdd: org.apache.spark.rdd.RDD[(Char, Iterable[Int])] = ShuffledrRDD[110] at
groupByKey at <console>:25

Ul D W N

scala> // BEHSHER

O 0 N O

scala> g_rdd.collect

10 res44: Array[(Char, Iterable[Int])] = Array((b,CompactBuffer(l)),
(a,compactBuffer(l, 2)), (c,CompactBuffer(l, 1)))

11

12 scala> // fifimapQ FiEEE 4 Mvalueh o &L

13

14 scala> g_rdd.map(x => (x._1, x._2.size)).collect

15 res45: Array[(char, Int)] = Array((b,1), (a,2), (c,2))

16

17  scala>

{5550
Hix

FTEBMNRT2020FRBERHR, BARRREIESFHEI—RDDH, BEHERIESE—NMRTAY
EHFIIRF AN N EFERE A TR, SHSERIOT

1. 3R E. THEFERTHBHUEAGHIZRIRDD, H5lgsplit_firstMsplit_second,
2. {EFunion() 73 &K ™ NRDDEF AL — 1 HTHIRDD,
3. @i reduceByKey() 5 i&4t1H R T ESCiRFr AR


af://n275
af://n276
af://n278
af://n283
af://n284

L)

// Wi ARDD: split_firstfisplit_second ffifHunion()JiiE& It
val all_salary = split_first.union(split_second)

// M reduceBykey () /7iEGiil it T i %%

val salary = all_salary.reduceBykey((a, b) => a+b)
salary.collect

S vl DN W N

BITER

scala> // ¥AiHE MM ARDD: split_firstflsplit_second fiifHunion() &I

scala> val all_salary = split_first.union(split_second)
all_salary: org.apache.spark.rdd.RDD[(String, Int)] = UnionRDD[114] at union

Ui A W N R

at <console>:27

scala> // fiifreduceByKey () 7St i T s

O 0 N O

scala> val salary = all_salary.reduceByKey((a, b) => a+b)

10 salary: org.apache.spark.rdd.RDD[(String, Int)] = ShuffledRDD[115] at
reduceByKey at <console>:25

11

12 scala> salary.collect

13  res47: Array[(String, Int)] = Array((Bobby Horton,98683), (victoria
werner,88513), (Harland Murray,302502), (Patsy Ferguson,113279), (Benito
owen, 84841), (Alonso Abbott,119544), (Domenic Ross,78651), (Lottie
Johnston,97446), (Alyson Cook,119719), (Maxwell wilcox,98238), (Lorna
Bryant,121566), (Nickolas Gil11,112686), (Gabriel Knapp,110468), (Royal
Hahn,140892), (Houston Montes,263356), (Monroe Washington,153167), (Eldridge
Mclaugh1in,98007), (barrin Guzman,242791), (Earnest Park,161030), (Fritz
Rivers,107738), (Sammie Porter,183731), (Andre Malone,226959), (Scott
Brewer,121620), (Augusta Zimmerman,131190), (Kasey Hoffman,181162), (Aldo
Barajas,98424), (Michale vincent,122753), (Kristy Orozco,100404), (Lynne
Mccann,102086), (wendell valencia,125453), (Ashlee Coch...

14

15 scala>

11533.5E 1081 R T 20205/ BIIEFFFH R
{ESSHhiR

ALRESEHHBUR T 202058 IR, FEAIHEBMRT2020FHILBLRR, B
KHBIR T 2020F09 B 19LPR R
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{ERjoini&E#&P{>RDD
L]

1. BERIESIES S — BB RIEIE—REER
2.EEDIE: AINEE. MINEE. INER. RiEE
3. SunionfITTREHAR, joinANiEERFRISRERNERITSFH

ba ES

1. join:XIF P RD D TAIER

2. rightOuterjoin: 33 MRDDBTIERE, RS RDDAYELIIFIE
3. leftOuter)oin: XY MRDDIFITIERE, FHIRE— " RDDAVELIFE
4. fullOuter)oin: X NRD DI TEIMERE

&%
join
Bk

TRIERSNRD DTSR, J—JWARDDEPiLEHE’J*&}EE’J{ET BHE—TAS,
&/a RIREFNRD DERFAERTRATIEZLS

HIENKV)FOK W) join[F1E (K, (V, W)

MiztilGEs

val rddl=sc.parallelize(List(('a',1),('b",2),('c",3)))
val rdd2=sc.parallelize(List(('a',1),('d',4),('e"',5)))
val j_rdd=rddl.join(rdd2)

j_rdd.collect

AN W N R

TITER:

1 scala> val rddl=sc.parallelize(List(('a",1),('b",2),('c",3)))
2  rddl: org.apache.spark.rdd.RbDD[(Char, Int)] = ParallelcCollectionRDD[116] at
parallelize at <console>:24

3

4 scala> val rdd2=sc.parallelize(List(('a',1),('d",4),('e"',5)))
rdd2: org.apache.spark.rdd.RDD[(Char, Int)] = ParallelcCollectionRDD[117] at
parallelize at <console>:24
scala> val j_rdd=rddl.join(rdd2)
j_rdd: org.apache.spark.rdd.RDD[(Char, (Int, Int))] = MapPartitionsRDD[120]
at join at <console>:27

9

10 scala> j_rdd.collect

11 res48: Array[(char, (Int, Int))] = Array((a,(1,1)))
12

13  scala>


af://n301
af://n302
af://n310
af://n320
af://n321
af://n322
af://n325

rightOuterjoin

FRIRAIE " PMRODIIFTERANERER, FENBEXIMAYENSomeZEE, RFELIEXINANES
NoneZ&Hl
MistiEES
1 val right_join=rddl rightouterJoin rdd2
2 right_join.collect
B8
1 scala> val right_join=rddl rightouterJoin rdd2
right_join: org.apache.spark.rdd.RDD[(Char, (Option[Int], Int))] =
MapPartitionsRDD[123] at rightOuterlJoin at <console>:27
3
4 scala> right_join.collect
5 res49: Array[(char, (option[Int], Int))] = Array((d, (None,4)), (e, (None,5)),
(a, (some(1),1)))
6
7 scala>
leftOuterjoin

FERIRERESE—"RODRIETER, TErdd2FEAYEXINANESomeLEY, ARSI NANES

NoneZHY
MstiEeS
1  val left_join=rddl leftouterJoin rdd2
2  left_join.collect
BITER
1 scala> val left_join=rddl TeftouterJoin rdd2
2  left_join: org.apache.spark.rdd.RDD[(Char, (Int, Option[Int]))] =
MapPartitionsRDD[126] at TeftOuterJoin at <console>:27
3
4 scala> Teft_join.collect
5 res50: Array[(char, (Int, option[Int]))] = Array((b,(2,None)), (a,
(1,some(1))), (c,(3,None)))
6

fullOuterjoin

EINER, SRERMNERIIRDDPTERANERER

MizbiRES
1 val full_join=rddl fullouterJloin rdd2

2

full_join.collect


af://n330
af://n332
af://n337
af://n339
af://n343
af://n345

E174

1 scala> val full_join=rddl fullouterloin rdd2
2 full_join: org.apache.spark.rdd.RDD[(Char, (Option[Int], Option[Int]))] =
MapPartitionsRDD[129] at fullouterloin at <console>:27

4 scala> full_join.collect
res51: Array[(Char, (Option[Int], Option[Int]))] = Array((d, (None,Some(4))),
(b, (some(2),None)), (e, (None,Some(5))), (a,(some(l),some(1l))), (c,
(some(3),None)))

scala>

{EMBziptH&F/RDD
L=

ZipEREYFITFIE™ N RDDAEE B Key/Valuefz = AIRD D, iX B EKFANRDDAYpartitionFE R Tt = EEEME
&l

pELE]
1  var rddl = sc.makeRDD(1 to 5,2)
2 var rdd2 = sc.makerRDD(Seq("A","B","C","D","E"),2)

3 rddl.zip(rdd2).collect

=(TER:

1 scala> var rddl = sc.makeRDD(1 to 5,2)
rddl: org.apache.spark.rdd.RDD[Int] = ParallelcCollectionRDD[130] at makeRDD
at <console>:24

(LR TIPS | [ ]

4  scala> var rdd2 = sc.makerDD(Seq("A"™,"B","C","D","E"),2)

5 rdd2: org.apache.spark.rdd.RDD[String] = ParallelCollectionRDD[131] at
makeRDD at <console>:24

6

7  scala> rddl.zip(rdd2).collect

8 res52: Array[(Int, String)] = Array((1,A), (2,B), (3,0, (4,p), (5,E))

9

{EMcombineByKeySH1HEIERIE
5=

B OIEREE, Btt—EShRENRARESEREIN


af://n350
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EX

combineByKey(createCombiner,mergeValue,mergeCombiners,numPartitions=None)

1

. createCombiner:V=>C, VE{EXIRDDFANEERD, HZEERAB—FEEREC, CRIEAE

—MERIRNI=RAAE.

. mergeValue:(C,V)=>C, ZREIETRVRAEIZBIITERC(createCombiner) £ (XMEEEEA

TEAHT) .

. mergeCombiners:(C,C)=>C, ZERERFHNTRCHITEH (XMEFERRSXAERHTT)

L

val test = sc.parallelize(List(("panda",1l),("panda",8),("pink",4),("pink",8),
("pirate",5)))

2 val cb_test = test.combineByKey(
3  count => (count,1l),
4 (acc:(Int,Int),count) => (acc._l+count,acc._2+1),
5 (accl:(Int,Int),acc2:(Int,Int)) => (accl._l+acc2._1,accl._2+acc2._2))
6 cb_test.map(x=>(x._1,x._2._1.tobouble/x._2._2)).collect
IEITER
1 scala> val test = sc.parallelize(List(("panda",1),("panda",8),("pink",4),
("pink",8),("pirate",5)))
2 test: org.apache.spark.rdd.RDD[(String, Int)] = ParallelcCollectionRDD[133]
at parallelize at <console>:24
3
4  scala> val cb_test = test.combineByKey(
5 | count => (count,l),
6 | Cacc:(Int,Int),count) => (acc._l+count,acc._2+1),
7 | Caccl:(Int,Int),acc2:(Int,Int)) => (accl._l+acc2._1,accl._2+acc2._2))
8 cb_test: org.apache.spark.rdd.RDD[(String, (Int, Int))] = ShuffledRDD[134]
at combineByKey at <console>:28
9
10 scala> cb_test.map(x=>(x._1,x._2._1.tobouble/x._2._2)).collect
11  res56: Array[(String, Double)] = Array((panda,4.5), (pink,6.0),
(pirate,5.0))
12
13  scala>

{ElookupEHiEERAE

lookup(K/WERFkey/valueZ$BIRg RDD L, iR[EHEEKeyHIFFBvaluelE

LT

1

2

val test = sc.parallelize(List(("panda",1), ("panda",8),("pink",4),("pink",8),
("pirate",5)))
test.lookup("panda™)


af://n361
af://n371
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=174

2 scala> val test = sc.parallelize(List(("panda",1),("panda",8),("pink",4),
("pink",8),("pirate",5)))

3  test: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[138] at
parallelize at <console>:24

4
5 scala> test.lookup("panda")
6  res59: seq[Int] = wrappedArray(l, 8)
7
3
{E535EIR
T

ERSMRT2020F B AT ROt . THFENR THAMIEPNR THRLRE R
PN FEREWEFHOIERDD, AEKHEENMIMRODEH, BIRIER THENIIRFHERM, HaEl
H2020FRIBHU R TRIAIYEIRF R, BEARTISRIT:

1. 3KEXF/NRDD, BPsplit_firstfdsplit_second, {#ERunion()/5:£&F ™ 1NRDD,
2. {EAcombineByKey() 5 AT EE R T 20205FH) BIYLhRE &

iFRSCI
1 // &3FMARDD: split_firstHisplit_second
2 val salary = split_first.union(split_second)
3 // KRB T20204 16 H T3 SLbr# %
4 val avg_salary = salary.combineByKey (
5 count => (count, 0),
6 (acc:(Int, Int), count) => (acc._1 + count, acc._2 + 0),
7 (accl:(Int, Int), acc2:(Int, Int)) => (accl._1 + acc2._1, accl._2 + acc2._2)
8 )
9 avg_salary.map(x => (x._1, x._2._1.toDouble / 12)).collect
BT84
1 scala> // &MARDD: split_firstfsplit_second
2
3  scala> val salary = split_first.union(split_second)
4 salary: org.apache.spark.rdd.RDD[(String, Int)] = UnionRDD[141] at union at
<console>:27
5
6 scala> // REALG T.20204F 146 H P55 bR o
7
8 scala> val avg_salary = salary.combineByKey(
9 | count => (count, 0),
10 | Cacc:(Int, Int), count) => (acc._1l + count, acc._2 + 0),
11 | Caccl:(Int, Int), acc2:(Int, Int)) => (accl._1 + acc2._1, accl._2 +

acc2._2)
12 [ )


af://n383
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13 avg_salary: org.apache.spark.rdd.RDD[(String, (Int, Int))] =
ShuffledRDD[142] at combineByKey at <console>:28

14

15 scala> avg_salary.map(x => (x._1, x._2._1.toDouble / 12)).collect

16 res60: Array[(String, Double)] = Array((Bobby Horton,8223.583333333334),
(victoria werner,7376.083333333333), (Harland Murray,25208.5), (Patsy
Ferguson,9439.916666666666), (Benito Owen,7070.083333333333), (Alonso
Abbott,9962.0), (Domenic Ross,6554.25), (Lottie Johnston,8120.5), (Alyson
Cook,9976.583333333334), (Maxwell wilcox,8186.5), (Lorna Bryant,10130.5),
(Nickolas Gi11,9390.5), (Gabriel Knapp,9205.666666666666), (Royal
Hahn,11741.0), (Houston Montes,21946.333333333332), (Monroe
washington,12763.916666666666), (Eldridge Mclaughlin,8167.25), (Darrin
Guzman,20232.583333333332), (Earnest Park,13419.166666666666), (Fritz
Rivers,8978.166666666666), (Sammie Porter,15310.916666666666), (Andre
Malone,18913.25), (Scott Brewer,10135.0), (Augusta Zimmerman,10932.5), (K...

17

18 scala>

{(£553.61= L SRR TFHE AP

fESChREF MG, BEEBINNAMSAAMNE S EBINAN Y, EEEEMEIUAISE, 20SON,
SequenceFileZ, 5, JEIFHEEEERE, BEFERERAET, IMEREEATHOHSM

. ABIESRFIFAEEAGIEIREERIRT, AR THFERIHER TS FEANE
pats

AV ST=#)SONSI {4

Json3Z{4iERY
SR T CERA LSRR S, TRESL)

mkdir /root/spark/

cd /root/spark/

wget http://biglab.site/b59510spark/file/spark_data.tar.gz
tar -xvzf ./spark_data.tar.gz

uu DN W N

hdfs dfs -mkdir /user/myname

BNEE L EZIhdfs

1 hdfs dfs -put /root/spark/spark_data/testjson.json /user/myname
2  hdfs dfs -1s /user/myname

TR B


af://n397
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import org.jsonds._

import org.json4ds.jackson.JsonMethods._

val input = sc.textFile("/user/myname/testjson.json")

case class Person(name:String,age:Int)

implicit val formats = DefaultFormats

val in_json = input.collect.map{x => parse(x).extract[Person]}

E1T4

scala> import org.jsonds._
import org.json4ds._

scala> import org.json4s.jackson.JsonMethods._
import org.json4s.jackson.JsonMethods._

scala> val 1input = sc.textFile("/user/myname/testjson.json")
input: org.apache.spark.rdd.RDD[String] = /user/myname/testjson.json
MapPartitionsRDD[1] at textFile at <console>:30

scala> case class Person(name:String,age:Int)
defined class Person

scala> implicit val formats = DefaultFormats
formats: org.jsonds.DefaultFormats.type =
org.jsonds.DefaultFormats$@7e35c8b5

scala> val in_json = input.collect.map{x => parse(x).extract[Person]}
in_json: Array[Person] = Array(Person(jack,12), Person(lili,22),

Person(cc,11), Person(vv,13), Person(lee,14))

scala>

JsonX {4 TFfE
MR

import org.json4s.JsonDSL._

val json = in_json.map{x=>("name" -> x.name) ~ ("age" -> x.age)}

val jsons = json.map{x=>compact(render(x))}
sc.parallelize(jsons).repartition(l).saveAsTextFile("/user/myname/json_out™)

IE{TEER


af://n410
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scala> import org.json4s.JsonDSL._
import org.json4s.JsonDSL._

scala> val json = in_json.map{x=>("name" -> x.name) ~ ("age" -> x.age)}

vrn A W N

json: Array[org.json4s.JsonAST.JObject] =
Array(Jobject(List((name,Jstring(jack)), (age,Jint(12)))),
Jobject(List((name,JSstring(1i1i)), (age,JInt(22)))),
Jobject(List((name,JSstring(cc)), (age,lInt(11)))),
Jobject(List((name,Jstring(vv)), (age,lInt(13)))),
Jobject(List((name,Jstring(lee)), (age,lInt(14)))))

scala> val jsons = json.map{x=>compact(render(x))}

8 jsons: Array[String] = Array({"name":"jack","age":12},

{"name":"1i1i","age":22}, {"name":"cc","age":11}, {"name":"vv",6"age":13},
{"name":"lee","age":14})

10  scala>
sc.parallelize(jsons).repartition(l).saveAsTextFile("/user/myname/json_out™)

11

12 scala>

HDFSZER

A %% | master:9870 cer.html#/user/myname/jsoniout

File information - part-00000

Download Head the file 9 Tail the file (last 32K)

Block information -- RIS QRS

Block ID: 1073826468

Block Pool ID: BP-1277059469-192.168.137.100-1662365964733
Generation Stamp: 85722

Size: 120

Availability:

o slavel
o slave2

File contents

{"name":"jack","age":12}
{"name":"cc","age":11}
{"name":"lili","age":22}
{"name":"w","age":13}
{"name":"lee","age":14}

IENSTEECSVIE

Csv 4N
SR TR CRE T RREIRES, TRMEFL


af://n417
af://n418

mkdir /root/spark/

cd /root/spark/

wget http://biglab.site/b59510spark/file/spark_data.tar.gz
tar -xvzf ./spark_data.tar.gz

hdfs dfs -mkdir /user/myname

i #dE £1EZ2Ihdfs

hdfs dfs -put /root/spark/spark_data/testcsv.csv /user/myname
hdfs dfs -1s /user/myname

MBI _1TisE

import java.io.StringReader

import au.com.bytecode.opencsv.CSVReader

val input = sc.textFile("/user/myname/testcsv.csv'")

val result = input.map{line=>val reader = new CSVReader(new
StringReader(1line));reader.readNext();}

result.collect

EATER _ATIE

scala> import java.io.StringReader
import java.io.StringReader

scala> import au.com.bytecode.opencsv.CSVReader
import au.com.bytecode.opencsv.CSVReader

scala> val input = sc.textFile("/user/myname/testcsv.csv")
input: org.apache.spark.rdd.RDD[String] = /user/myname/testcsv.csv
MapPartitionsRDD[15] at textFile at <console>:43

scala> val result = input.map{line=>val reader = new CSVReader(new
StringReader(line));reader.readNext();}

result: org.apache.spark.rdd.RDD[Array[String]] = MapPartitionsRDD[16] at
map at <console>:44

scala> result.collect
res3: Array[Array[String]] = Array(Array(0, first, first 1ine), Array(l,

second, second 1ine))

scala>

TR RA i



import java.io._
import scala.collection.JavacConversions._
import au.com.bytecode.opencsv._
//EX—4~CSsvData
case class cSvData(index:String,title:String,content:String)
/ /R CSV
val csvinput = sc.wholeTextFiles("/user/myname/testcsv.csv')
/ /SR CSV A H A
val result = csvinput.flatMap{case(_, txt)=>
val reader = new CSVReader(new StringReader(txt));
reader.readAl1() .map(x=>CSvbata(x(0),x(1),x(2)))
}

result.collect

BITER:

scala> import java.io._
import java.io._

scala> import scala.collection.JavacConversions._
import scala.collection.JavaConversions._

scala> import au.com.bytecode.opencsv._
import au.com.bytecode.opencsv._

scala> //%E X —/-CSvDatat

scala> case class CSvData(index:String,title:String,content:String)
defined class CSvData

scala> //iEHCSV s

scala> val csvinput = sc.wholeTextFiles("/user/myname/testcsv.csv')
csvinput: org.apache.spark.rdd.RDD[(String, String)] =
/user/myname/testcsv.csv MapPartitionsRDD[1] at wholeTextFiles at
<console>:33

scala> //frCSv 4R

scala> val result = csvinput.flatMap{case(_,txt)=>

| val reader = new CSVReader(new StringReader(txt));

| reader.readAl1() .map(x=>CSvbata(x(0),x(1),x(2)))

|}
warning: there was one deprecation warning (since 2.12.0); for details,
enable " :setting -deprecation' or ":replay -deprecation’
result: org.apache.spark.rdd.RDD[CSVData] = MapPartitionsRDD[2] at flatMap
at <console>:36

scala> result.collect
resO: Array[CSvData] = Array(csvbata(0,first,first Tine),

csvbata(l,second,second Tine))

scala>



CsvX{4TFfiE
PR S

import java.io.{StringReader,Stringwriter}

import au.com.bytecode.opencsv.{CSVReader,CSvwriter}

result.map(data =>

List(data.index,data.title,data.content).toArray) .mapPartitions{data=>
val stringWriter = new Stringwriter();

val csvWriter = new CSVWriter(stringwriter);
csvwriter.writeAll(data.toList)
Iterator(stringwriter.toString)}.saveAsTextFile("/user/myname/csv_out™)

BT

scala> import java.io.{StringReader,Stringwriter}
import java.io.{StringReader, Stringwriter}

scala> import au.com.bytecode.opencsv.{CSVReader,CSvwWriter}
import au.com.bytecode.opencsv.{CSVReader, CSvWriter}
scala> result.map(data =>
List(data.index,data.title,data.content).toArray).mapPartitions{data=>
| val stringwriter = new Stringwriter();
| val csvWriter = new CSVWriter(stringwriter);
| csvWriter.writeAll(data.toList)
I

Iterator(stringwriter.toString)}.saveAsTextFile("/user/myname/csv_out™)
warning: there was one deprecation warning (since 2.12.0); for details,
enable ":setting -deprecation' or ":replay -deprecation’

scala>

HDFSIZ{T4R :
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master:9870/pxplorer.html#/user/myname/csv_out
1

File information - part-00000

Download )eth filefirst 32K) Tail the file (last 32K)
Block information -- J-IIY QIR

Block ID: 1073826471

Block Pool ID: BP-1277059469-192.168.137.100-1662365964733
Generation Stamp: 85725

Size: 53

Availability:

o slave1
o slave2

File contents

"0, "first","first line"
"1","second","second line”

SquenceFilefSiEISTF%

SquenceFilefY1=fi#
BSRERIEE—ME(EXIEERY RDD SAIGEiEAsaveSequenceFile(path){(RFEE
RS

1 dimport org.apache.hadoop.io.{Intwritable,Text}

2 val rdd = sc.parallelize(List(("Panda",3), ("Kay",6),("snall",2)))
3 rdd.saveAsSequenceFile("/user/myname/outse™)

IETER
1 scala> import org.apache.hadoop.io.{Intwritable,Text}
2 import org.apache.hadoop.io.{Intwritable, Text}
3
4 scala> val rdd = sc.parallelize(List(("Panda",3), ("kay",6),("snall",2)))
5 rdd: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[6] at

parallelize at <console>:36

scala> rdd.saveAsSequenceFile("/user/myname/outse")

9 scala>

HDFS EERHRE:
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pxplorer.html#/user/myname/outse

File information - part-00000

Download Head the file (first 3245 Tail the file (last 32K)
Block information -- JE=IRYSQEY

Block ID: 1073826472

Block Pool ID: BP-1277059469-192.168.137.100-1662365964733
Generation Stamp: 85726

Size: 85

Availability:

o slavel
o slave2

File contents

SEQOOorg.apache.hadoop.io.Text
org.apache.hadoop.io.IntWritableDOOOOO,G X@OOZ04€€@0#0

SequenceFile3Z{4isEHY

fEFASparkContextfysequenceFileSCH
MRt

1 wval output =
sc.sequenceFile("/user/myname/outse",classof[Text],classof[Intwritable]).map{
case (x,y) => (x.toString,y.get())}

2 output.collect.foreach(printin)

1 scala> val output =
sc.sequenceFile("/user/myname/outse",classOf[Text],classOof[Intwritable]) .map{
case (x,y) => (x.toString,y.get())}

2 output: org.apache.spark.rdd.RDD[(String, Int)] = MapPartitionsRDD[11] at map
at <console>:36

3

4 scala> output.collect.foreach(println)
5 (Panda,3)

6 (Kay,6)

7 (snall,2)

8

9

scala>


af://n449

IEENST=hE XA

HEEEE T R(CRFHFFL SRR TSR, 2R

Ui A W N R

mkdir /root/spark/

cd /root/spark/

wget http://biglab.site/b59510spark/file/spark_data.tar.gz
tar -xvzf ./spark_data.tar.gz

hdfs dfs -mkdir /user/myname

B EE L ERIhdfs

1
2

hdfs dfs -put /root/spark/spark_data/bigdata.txt /user/myname
hdfs dfs -1s /user/myname/bigdata.txt

EtextFileiEX A, {#F3 saveAsTextFile(pathiEEURFNII4G

MRzt
1 // SECCRE
2 val rdd=sc.textFile("/user/myname/bigdata.txt")
3 // BEERPSAE
4 rdd.collect
5 // SUARSCHRIAFE
6  rdd.repartition(l).saveAsTextFile("/user/myname/bigbDataoutPut")
BITER:
1 scala> // EBCCANH
2
3  scala> val rdd=sc.textFile("/user/myname/bigdata.txt")
4  rdd: org.apache.spark.rdd.RDD[String] = /user/myname/bigdata.txt
MapPartitionsRDD[13] at textFile at <console>:36
5
6 scala> // BREREEISHNE
7
8 scala> rdd.collect
9 res5: Array[String] = Array(1008 KR#i##al 93, 1009 KR#EdEAAL 89, 1010 A%
91, 1011 M %% 96)
10
11 scala> // SURCHRIAT Gk
12
13  scala> rdd.repartition(l).saveAsTextFile("/user/myname/bigbDataoutPut")
14
15 scala>

HDFS_ a7 RS :
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File information - part-00000

Download Head the file (first 32K) Tail the file (last 32K)

Block information -- 1Y QM

Block ID: 1073826477

Block Pool ID: BP-1277059469-192.168.137.100-1662365964733
Generation Stamp: 85731

Size: 90

Availability:

o slavel
o slave2

File contents

1008 AHUEEG 93
1009 AHUEEG 89
1010 RZFEEEE 91
1011 RIFEEIE 96

{E55CIR
HEESIE TR RS FLERMIBRSH, TERESL)

1
2
3
4
5

mkdir /root/spark/

cd /root/spark/

wget http://biglab.site/b59510spark/file/spark_data.tar.gz
tar -xvzf ./spark_data.tar.gz

hdfs dfs -mkdir /user/myname

KR L 1ERhdfs

hdfs dfs -put /root/spark/spark_data/Employee_salary_first_half.csv
/user/myname

hdfs dfs -put /root/spark/spark_data/Employee_salary_second_half.csv
/user/myname

hdfs dfs -1s /user/myname/Employee_salary*

AztRIA

o N O v b

// BEELETR AR 51 T R A
val first_half =
sc.textFile("/user/myname/Employee_salary_first_half.csv")
val second_half =
sc.textFile("/user/myname/Employee_salary_second_half.csv")
// EBREAT
val drop_first = first_half.mapPartitionswithIndex((ix, it) => {
if (ix == 0) it.drop(1)
it
B


af://n468
af://n474

val drop_second = second_half.mapPartitionswithIndex((ix, it) => {
if (ix == 0) it.drop(1)
it
b
// IREUO T . b AR SRR B B AN R AR S bR %
val split_first = drop_first.map(
Tine => {
val data = line.split(",");
(data(l), data(6).toInt)
B
val split_second = drop_second.map(
Tine => {
val data = line.split(",");
(data(l), data(6).toInt)
B
// FRELG: T 20204 2 52 bR ot
val all_salary = split_first.union(split_second)
val salary = all_salary.reduceBykey((a, b) => a + b)
// 202045 %
val avg_salary = all_salary.combineByKey(
count => (count, 0),
(acc: (Int, Int), count) => (acc._1 + count, acc._2 + 0),
(accl: (Int, Int), acc2: (Int, Int)) => (accl._1 + acc2._1, accl._2 +
acc2._2)

)
val avg = avg_salary.map(x => (x._1l, x._2._1.toDouble / 12))

// HEHjoin& I TRROD, FHHHAMRM (R T4, FAPRESPREs, FRELRRF®, 20204
MSEBRH T, 20204EFIH 75D 1B
val total = split_first.join(split_second).join(salary).join(avg) .map(
X => Array(x._1, x._2..1..1..1, x._2._1._1._2,
X._2..1..2, x._2._2).mkString(
")
[/ ARAFGER AR S ZIHDFS |
total.repartition(l).saveAsTextFile("/user/myname/total")

IE{TEER

scala> val first_half =
sc.textFile("/user/myname/Employee_salary_first_half.csv")

first_half: org.apache.spark.rdd.RDD[String] =
/user/myname/Employee_salary_first_half.csv MapPartitionsRDD[36] at textFile
at <console>:36

scala> val second_half =
sc.textFile("/user/myname/Employee_salary_second_half.csv")
second_half: org.apache.spark.rdd.RDD[String] =
/user/myname/Employee_salary_second_half.csv MapPartitionsRDD[38] at
textFile at <console>:36

scala> // EBELT

scala> val drop_first = first_half.mapPartitionswithIndex((ix, it) => {
| if (ix == 0) it.drop(l)
| it
I B



drop_first: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[39] at
mapPartitionswithIndex at <console>:37

scala> val drop_second = second_half.mapPartitionswithIndex((ix, it) => {
| if (ix == 0) it.drop(1)
| it
I B
drop_second: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[40] at
mapPartitionswithIndex at <console>:37

scala> // FRIA LA EAPRESTERE SRR 240 SERr H 5

scala> val split_first = drop_first.map(
| Tine => {
| val data = Tline.split(",");
| (data(l), data(6).toInt)
I B
split_first: org.apache.spark.rdd.RDD[(String, Int)] = MapPartitionsRDD[41]

at map at <console>:37

scala> val split_second = drop_second.map(

| Tine => {

| val data = line.split(",");

| (data(l), data(6).toInt)

I B
split_second: org.apache.spark.rdd.RDD[(String, Int)] = MapPartitionsRDD[42]
at map at <console>:37

scala> // ZKEHUG T.20204F & Sz fpih &

scala> val all_salary = split_first.union(split_second)
all_salary: org.apache.spark.rdd.RDD[(String, Int)] = UnionRDD[43] at union
at <console>:39

scala> val salary = all_salary.reduceByKey((a, b) => a + b)
salary: org.apache.spark.rdd.RDD[(String, Int)] = ShuffledRDD[44] at
reduceByKey at <console>:37

scala> // 20204 F¥#Hi%

scala> val avg_salary = all_salary.combineByKey (

| count => (count, 0),

| (acc: (Int, Int), count) => (acc._1l + count, acc._2 + 0),

| (accl: (Int, Int), acc2: (Int, Int)) => (accl._1 + acc2._1,
accl._2 + acc2._2)

)
avg_salary: org.apache.spark.rdd.RDD[(String, (Int, Int))] = ShuffledRDD[45]
at combineByKey at <console>:40

scala> val avg = avg_salary.map(x => (x._1, x._2._1.tobouble / 12))
avg: org.apache.spark.rdd.RDD[(String, Double)] = MapPartitionsRDD[46] at
map at <console>:37

scala> // fiHjoin&firidiRDD, JfEHtie i (R4, LPgESEhr#st, THaschbrd
B, 2020%F S SEPRHT R, 20204 T¥Hi ) 1R



58
59

60
61
62
63

64
65
66
67
68

69

HDFS_E

sl

scala> val total =
split_first.join(split_second).join(salary).join(avg) .map(

| X => Array(x._1, x._2..1..1..1, x._2..1._1._2,

| X._2..1..2, x._2..2).mkString(

| """
total: org.apache.spark.rdd.RDD[String] = MapPartitionsRDD[56] at map at
<console>:43

scala> // TRAFEE R SCA A/ FEIHDFS |

scala> total.repartition(l).saveAsTextFile("/user/myname/total")

scala>

B TRH RS

er.html#/user/myname/total

File information - part-00000

Download Head the file (first 3245 Tail the file (last 32K)
clam
Block information -- ISV IR

Block ID: 1073826479

Block Pool ID: BP-1277059469-192.168.137.100-1662365964733
Generation Stamp: 85733

Size: 83583

Availability:

o slave2
o slavel

File contents

Keenan Cherry,31312,35771,67083,5590.25

Georgia Mccarty,39664,44481,84145,7012.083333333333
Lolita Compton,56563,62286,118849,9904.083333333334
Long Krause,32567,38244,70811,5900.916666666667
Quincy Santos,74513,78205,152718,12726.5

Guillermo Barr,65163,68970,134133,11177.75

Berry Trevino,72134,75884,148018,12334.833333333334
Harley Mullins,37960,44006,81966,6830.5

{Edk

fEspark-shellRLIiAsRE
ISER
1. RDDBIEEA X,

2.fla

tMapig(ERiZ.


af://n481
af://n482
af://n483

it

R words. xtNEfR, XHFEETETOF, WEERIETRIRIETEL, FERIFHEGE
I 3AIEERFEZIHDFS £

words.txt IZ=u:

WHat is going on there?
| talked to John on email. We talked about some computer stuff that's it.

| went bike riding in the rain, it was not that cold.

We went to the museum in SF yesterday it was $3 to get in and they had
free food. At the same time was a SF Giants game, when we got done we
had to take the train with all the Giants fans, they are 1/2 drunk.

AJLATElinux MERwge BREUZ S
wget http://bigdata.hddly.cn/b46488/file/chap3/words.txt

SEMBER TR

1. i@idtextFileAY75 i RSEEEUE.

2. @i flatMapi&F et B ERIE.,

3. B mapBRiREELAER, 1),

4. @13 reduceByKeylgRE——ERIARIETBEENN.
5. @idfilterGBRIFTHIA T 3NERTIRHEK.

6. 1B saveAsTextFileiGERE AZIHDFS

{ENLERR
1, B words.txt E{EEIhdfs LRY/user/myname/BR T F&EE(mynameEX B EBFEH)

2, BiIcrti A\spark-shelldgSEO, HFITIRBRDITIIA, HEE;
BEINEITH R4 ET /user/myname/output_wordcount

3, 12Rhdfs EARLHILERIS: /user/myname/output_wordcount RESEE
SEESE
fElinux AT

1 wget http://bigdata.hddly.cn/b46488/file/chap3/words.txt
2  hdfs dfs -put ./words.txt /user/myname/

fEspark-shell E#15

1 wval
worddata=sc.textFile("hdfs://master:9864/user/myname/words.txt").flatMap(x=>x
split(™ ")) .map(x=>(x,1)).reduceByKey((X,y)=>X+y)

val worddata_3=worddata.filter(x=>x._2>3).map(x=>x._1)

vi b W N

worddata_3.repartition(l).saveAsTextFile("/user/myname/output_wordcount")


af://n489
http://bigdata.hddly.cn/b46488/file/chap3/words.txt
af://n498
af://n512
af://n516
af://n517
af://n519

fEhdfs LMz

/user/myname/output_wordcount

hRZS 58

e Ver1.2-20220927
e Ver1.3-20220928
o BEELIMEM: 1)AFEMLRBIERDD2)EIAFEMSZFRTRIAISE ) B H AR ASI 1005
A DA A ERTE R B RS RESRS i H B A R TFIIME6)Feit AR

u%u%;ﬂ%&
e Ver1.4-20220930

o FINEUEHES,; 1EKhdfs ErootBRAmyname; EINRDDAYuniontEESLHIFNEITLER
e \er1.5-20221002

o FIHBRFEIRNE

J:_:m:-o-o- :E_:c::-H-


af://n521
af://n524
https://biglab.site/b46488v2/ch02.pdf
https://biglab.site/b46488v2/ch04.pdf
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