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MapReduce
/4 MapReduce &7

< Google IRHM—1TEHEEM, ATAMERHIES (KT 1TB) NWHITER
< MapReduce BfER T EZHME T : Al
* XRMESEERE
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/4 MapReduce &7

* FIF—REEREXEF NE

<+ FEESMADHANREN—NEHE AR

~ OXEHE (KE) FERAN, BVNHE/LFAAEE

< f5la0, 2019 &F, FIHFHHE 511,200 5 Tweet HAIX, —RRVEUESEHRETL 4 TB
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/4 MapReduce B

The Overall MapReduce Word Count Process

Input Splitting Mapping Shuffling Reducing Final Result
List{K2, V2) K2, List(V2)
K1, V1
' List(K3, V3)

Deer Bear River
Car Car River Car Car River
Deer Car Bear
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Map()
. Reduce()

Map( ‘.
; Reduce()

Map()

Map Tasks Reduce Tasks
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Apache Spark
/) Spark faf

< http://spark.apache.org/ APACHE"’(Y

Spark
< Apache Spark @— 1" HRERHZEIESR
< 2009 F£H Matei Zaharia MMM AFRHZF 2 AMPLab FH&l, 2010 Fi@:F BSD iF
Bl N FIR A& R
< fFH Spark EE R IR I REESN D hINFHER R
o EBRFREIESS . FMITIRT . Apache Mesos.
o DHINFME X . Alluxio. Cassandra. OpenStack Swift. F

< 1£ 2014 BT 465 I TmEAE RN Spark A%, 1LEm 9 Apache MEEEZUNAK
PR Z TR E P e & ERRY I B
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Apache Spark

/4 Spark @

< HXtF Hadoop BY MapReduce LU ELE /9 ER3ER

RETESUE R KRB NERNETERERSITEE

< Spark *ZIB\TEﬁi\TﬁJ\Y-ETEQlﬂl"ﬁﬁﬂﬁNE’J /0 Ihee, HNAER
MmAEEsmEHESE (RDD) , 2— 1 RILF

< RDD AJLUEE 5| B af o R i RGRVEHES

meliE (%0 Map. Filter. Reduce. Join &)

 Spark RDD HUizEiEE gttt Hadoop MapReduce &

NAERF, Spark HaEIR L 10 F&EE
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TR, B

, BMEEEMETIETT

9T,

2 (Abstra ct)
MRS S

S0, HESEIWIA RDD HyiLik

/—

/A




Apache Spark
/) &3 Spark

< FTEHZEMIIREIVH Spark
< https://spark.apache.org/downloads.html
< THESTEREMEERIR] . tar -zxvf spark-3.5.1-bin-hadoop3.tgz

Download Apache Spark™

1. Choose a Spark release: | 3.5.1 (Feb 23 2024) v

2. Choose a package type: | Pre-built for Apache Hadoop 3.3 and later v

3. Download Spark: spark-3.5.1-bin-hadoop3.tgz

4. Verify this release using the 3.5.1 signatures, checksums and project release KEYS by following these procedures.

Note that Spark 3 is pre-built with Scala 2.12 in general and Spark 3.2+ provides additional pre-built distribution with Scala 2.13.

222222244, 8


https://spark.apache.org/downloads.html

Apache Spark
/) &3 Spark

< Spark I RN AFZEEERS, JUEERAHIERES
< B1T Spark MIXAKEE GHEEAEZE) : ./bin/run-example SparkPi 10
< WMRGHZE Java, AILIZE JDK17: sudo apt install openjdk-17-jdk

~[Workspace/spark-2.4.5-bin-hadoop2.7 » ./bin/run-example SparkPi 10
20/84/18 16:53:47 INFO SparkContext: Running Spark version 2.4.5
20/84/18 16:53:47 INFO SparkContext: Submitted application: Spark Pi
20/04/18 16:53:50 INFO TaskSetManager: Starting task 9.8 in stage 6.0 (TID 9, localhost, executor driver, partition 9, PROCESS_L
20/04/18 16:53:50 INFO Executor: Running task 9.8 in stage 0.8 (TID 9)

20/84/18 16:53:58 INFO TaskSetManager: Finished task 8.8 in stage 8.8 (TID 8) in 29 ms on localhost (executor driver) (9/18)
20/84/18 16:53:50 INFO Executor: Finished task 9.8 in stage 8.8 (TID 9). 824 bytes result sent to driver

20/84/18 16:53:50 INFO TaskSetManager: Finished task 9.8 in stage 8.2 (TID 9) in 21 ms on localhost (executor driver) (108/10)

20/04/18 16:53:51 INFO TaskSchedulerIpml: Removed TaskSet 8.8, whose tasks have all completed, from pool
20/04/18 16:53:51 INFO DAGSchedu 1tStage @ (reduce at SparkPi.scala:38) finished in 8.989 s

20/04/18 16:53:51 INFO DAGSched @ finished: reduce at SparkPi.scala:38, took 1.894654 s
Pi is roughly 3.141347141347141
20/84/18 16:53:51 INFO SparkUI: Stopped Spark web UI at http://dev-server:4048

20/04/18 16:53:51 INFO MapOutputTrackerMasterEndpoint: MapOutputTrackerMasterEndpoint stopped!
20/84/18 16:53:51 INFO MemoryStore: MemoryStore cleared

2222224



Apache Spark
7/ 18R Spark

< Spark #7FEH =% KIFEF RS
< https://spark.apache.org/docs/latest/rdd-programming-guide.html

< ARTLIELL Python AFE
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Apache Spark
/) 18R Spark

< https://pypi.org/project/pyspark/

< Spark B9 Python hfit SDK
< &% PySpark:
% p1p3 1install -U pyspark

222222247, 11
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Apache Spark
7/ 18R Spark

4

L)

> B EEIRERRE4 (The King James Version of the Bible)
» http://www.gutenberg.org/cache/epub/10/pgl0.txt

)

4

L)

L)

o RERISIE:
< http://down.xiaoshuodaquan.com/txt/39/iF RIS _IRER txt

 PXNXAMRNYXAARE, 1@51EZERETR, FLE#HTT

L)
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Apache Spark
7/ 18R Spark

< https://github.com/fxsjy/jieba

< £/ Python FF & BRI 35338 SDK
< FA , MERFIRE (WA GRU) MZIEEI ST 5317
¥ « BEDiE. BENXAIH

o, Ot ‘MY .
% < él:l

< p1p3 install -U jieba
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Apache Spark

/A 185 Spark
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Apache Spark
7/ 18R Spark

import sys

from operator import add

import jieba.posseg as posseg
from pyspark.sql import SparkSession

if __name__ " __main__":
if len(sys.argv) 2:
print("Usage: wordcount <file>", file=sys.stderr)
sys.exit(-1)
spark = SparkSession.builder.appName("WordCount").getOrCreate()

spark.stop()

/A



Apache Spark
7/ 18R Spark

spark = SparkSession.builder.appName("WordCount").getOrCreate()

lines = spark.read.text(sys.argv[1]).rdd.map(lambda r: r[0])
counts = lines.flatMap(

| 4

lambda x: [w for w, f in posseg.cut(x, use_paddle=True) if f in (
Inl, Ifl, 'S', Inrl, Insl, 'nt', ! l, ! l, IPERI, lLOCI, IORGI

@a x: (x, 1)). red\@(add)

counts = counts.sortBy(lambda x: x[1], ascending=False)

output = counts.collect()

for (word, count) in output:
print("%s: %i" % (word, count))

spark.stop()

2222222247, 16



Apache Spark
7/ 18R Spark

< [ Spark 123355
< ./bin/spark-submit wordcount.py hzgg.txt > result.txt

< WRET Python lRAEEIR, FTER Python 3ECERINFIRE =
s export PYSPARK_PYTHON=python3

< Spark iz17 Python iR EIETE Python iIz1TIH IR, W{ERA venv ZEEERE Z
< EREFERAKEMN Python ikZs (3.10+)
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/A 185 Spark

~[Workspace/spark-2.4.5-bin-hadoop2.7 » ./bin/spark-submit wordcount.py hzgg.txt > result.txt

20/84/25 17:39:27 WARN Utils: Your hostname, elementary-os resolves to a loopb
20/04/25 17:39:27 WARN Utils: Set SPARK_LOCAL_IP if you need to bind to anoth
20/84/25 17:39:27 WARN NativeCodeLoader: Unable to load native-hado
Using Spark's default log4j profile: org/apache/spark/log4j-defau
17:
17:
17:
17:
17:
17:
17:
with modify permissions: Set(valency); groups with modify permissions: Set()

20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25

39:
39:
39:
39:
39:
39:
39:

28
28
28
28
28
28
28

INFO
INFO
INFO
INFO
INFO
INFO
INFO

dress: 127.8.1.1; usi
ress
ur platform... using

gbrary f
operties

SparkContext: Running Spark version 2.4.5
SparkContext: Submitted application: WordCount
SecurityManager: Changing view acls to: valency
SecurityManager: Changing modify acls to: valency
SecurityManager: Changing view acls groups to:
SecurityManager: Changing modify acls groups to:

SecurityManager: SecurityManager: authentication disab 1 acls disabled; users

20/84/25 17:39:29 INFO Utils: Successfully started service 'sparkDriver' on port 37549.

20/84/25 17:39:29 INFO SparkEnv: Registering MapOutputTracker

20/84/25 17:39:29 INFO SparkEnv: Registering BlockManagerMaster

20/84/25 17:39:29 INFO ElnckHanagerHasterEndpnlnt Using org.apache.spark. stnrage DefaultTopologyMapper f

f f /]



Apache Spark

2@fﬂ4f25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25
20/04/25

41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:

{3 Spark

17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:
17:

46
46
46
46
46
46
46
46
46
46
46
46
46
46
46
46

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

Executor: Running task 0.8 in stage 1.8 (TID 1)

ShuffleBlockFetcherIterator: Getting 1 non-empty blocks including 1 local blocks a
ShuffleBlockFetcherIterator: Started @ remote fetches in 8 ms

PythonRunner: Times: total = 24, boot = -404, init = 421, finish =7

Executor: Finished task 8.8 in stage 1.8 (TID 1). 99430 bytes result sent to drive
TaskSetManager: Finished task 8.8 in stage 1.8 (TID 1) in 88 ms on localhost (exec
DAGSchedule sultStage 1 (collect at /mnt/hgfs/Workspace/spark-2.4.5-bin-hadoop
TaskSched : Removed TaskSet 1.8, whose tasks have all completed, from pool
DAGSchedu Job @ finished: collect at /mnt/hgfs/Workspace/spark-2.4.5-bin-hadoo
SparkUI: Stopped Spark web UI at http://192.168.148.130:40480
MapOutputTrackerMasterEndpoint: MapOutputIrackerMasterEndpoint stopped!
MemorysStore: MemoryStore cleared

BlockManager: BlockManager stopped

BlockManagerMaster: BlockManagerMaster stopped
OutputCommitCoordinator$0utputCommitCoordinatorEndpoint: OutputCommitCoordinator s
SparkContext: Successfully stopped SparkContext

~[Workspace/spark-2.4.5-bin-hadoop2.7 » l

valencyielementary-os

222222247, 10
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//

4 result.txt

1 /\FEkF: 4458
2 ZEFK: 3566

FZhE: 2216
A: 1672

REE: 1252
EF: 1210
skIH: 10998
8 EBIF: 996
9  ¥BH&: 888
10 KZ: 734
11 JRIz: 700
12 £Hi: 612
Efg: 564
£ 516
F: 484
S 444



Apache Spark
7/ 15 Spark
< MRBEINXRIRLRIMSBITRM, FIAZIER txt XXHM GBK 3579 UTF-8
< 1conv -f gbk -t utf-8 source.txt > result.txt
o HA:
< source.txt BREXMH (GBK 4wh3)
< result.txt BERXH (UTF-8 4gL)
< Rl AN E4wiEzs (4190 Sublime) FIAXHEERSEMH
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Apache Spark
/), Spark i#tk

< Spark EFA XM
< http://spark.apache.org/docs/latest/

 Spark fERAEIE :
< http://spark.apache.org/docs/latest/quick-start.html

< ACE Spark S8
< http://spark.apache.org/docs/latest/cluster-overview.html
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PaaS MapReduce AR
/) Amazon Elastic MapReduce

% https://aws.amazon.com/emr/
< AWS 12tH9 MapReduce iRSS, &EWE

Amazon EMR

Easily run and scale Apache Spark, Hadoop, HBase, Presto, Hive,
and other big data frameworks

Get started with Amazon EMR Request support for your evaluation

TECH TALK
Best Practices for Modernizing On-Premise Big Data Workloads Using Amazon EMR

Learn about best practices to migrate from on-premises big data (Apache Spark and Hadoop) to Amazon EMR.

2222222224, 23


https://aws.amazon.com/emr/

PaaS MapReduce fRs3

/R = E-MapReduce

% https://www.aliyun.com
< [ =12 HAY MapReduce BRSS, &REURER

E-MapReduce ©r==

folEE 7 E-MapReduce (EMR) /818 =~ ~IR5528 ECS _HiWFFE Hadoop, Spark, HBase, Hive, 5
Flink 425K PaaS /=@, IRtHFEL HEFTRERARRMIECE. BEMNE, HEiatiE. : L
RO, BB %5 NIABURREATE, WAMASTEIF=RA0REE: 21784001, STETHIAS: : B\

BRI SETRY | IR JindoFS \K/ /
L
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https://www.aliyun.com/product/emapreduce

{EAl

< NRHIHmIZIES, ATLUERA Java. Python. Scala &
< WERIAJ Spark ¢ Hadoop Z&=ZE, WAILIEA PaaS Spark / Hadoop A5

, f5l4n:
% I\FEF 4458
<% 2575 3566

"0 oo

, 540

% https://www.bookben.net/
< WMIPHERENTIE. HHELERMEINIR SIS /IR
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