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Unified engine for large-scale
data analytics

GET STARTED

What is Apache Spark™ :
Apache Spark™ is a multi-language engine for executing data

engineering, data science, and machine learning on single-node
machines or clusters.

Key features

® (9" T @
s I m p e. Batch/streaming data SQL analytics

Unify the processing of your data in Execute fast, distributed ANSI SQL queries

batches and real-time streaming, using for dashboarding and ad-hoc reporting.
your preferred language: Python, SQL, Runs faster than most data warehouses.
® Scala, Java or R.
LY A . . .
Data science at scale Machine learning
n I I e (] Perform Exploratory Data Analysis (EDA) on Train machine learning algorithms on a

petabyte-scale data without having to laptop and use the same code to scale to
resort to downsampling fault-tolerant clusters of thousands of
machines.
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Hadoop RS 548 (HDFS) 22— 2 AR
DHAFHEARG, BWAE Spark ZUELLIER
1. T #kspark JRETFEIR . HDFS 2l 7 S &M ER TR,
' FRFEGTAMRBHBEROFEALE.

APACHE

Spark:

Latest News

Download Apache Spark™

Spark 3.1.3
1. Choose a Spark release:|3.1.3 (Feb 18 2022) vl released (Feb 18,
2. Choose a package type: 2022)
Pre-built for Apache Hadoop 3.2 and later vl Spark 3.2.1

released (Jan 26,

3. Download Spark: spark-3.1.3-bin-hadoop3.2.tgz i

4. Verify this release using the 3.1.3 sighatures, checksums and Spark 3.2.0
project release KEYS. released (0ct 13,

2021)

Spark 3.0.3

Note that Spark 3 is pre-built with Scala 2.12 in general and Spark 3.2+

nrovides additional nre-hiiilt distribution with Seala 213

TZHudl: https://spark.apache.org/downloads.html
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2 Fl|spark-3.5.6-bin-hadoop3.3,
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) eI -

J » 1] &#inE ~
BEER SH AR wahEl SHE #ix Ees e
HRERR R
BEIRAHR HR iz
« v 1 > kEEf® > DATA(E:) > spark-3.1.3-bin-hadoop3.2
2022 = h SR
big-data bin 2022/3/1317:
hadoop conf 2022/3/13 17:1
@ OneDrive - Persc data 2022/3/13 1
examples 2022/3/131
= e jars 2022/3/13
# 3D M kubernetes 2022/3/131
B Apple iPhone licenses 2022/3/131
B ma python 2022/3/13
= mEe R 2022/3/13 17:16
= oy sbin 2022/3/13
§ F® yarn 2022/3/13
| LICENSE 2022/,
b ER ,
_| NOTICE 2022/
W =R | README.md 202272/
£ Windows (C) | RELEASE 2022/2,
- DATA (D)
- DATA (E)
15 AHE

Fopalle=d

T

23 KB
57 KB
5 KB

83 "spark-3.1.3-bin-hadoop3.2"
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https://www.oracle.com/java/technologies/downloads

Products Industries Resources Customers Partners Developers Events Q (® View Accounts [3] Contact Sales

Java downloads Tools and resources Java archive

Java SE subscribers have more choices
Also available for development, personal use, and to run other licensed Oracle products.

Java 8 Java 11

Java SE Development Kit 8u321
Java SE subscribers will receive JDK 8 updates until at least December of 2030.
The Oracle JDK 8 license changed in April 2019

The Oracle Technaology Network License Agreement for Oracle Java SE is substantially different from prior Oracle JDK 8 licenses. This license permits certain uses, such as personal use
and development use, at no cost -- but other uses authorized under prior Oracle JDK licenses may no longer be available. Please review the terms carefully before downloading and using
this product. FAQs are available here.

Commercial license and support are available for a low cost with Java SE Subscription.
JDK 8 software is licensed under the Oracle Technology Network License Agreement for Oracle Java SE.

JDK 8u321 checksum

Linux mac0S Solaris Windows

Product/file description File size Download

x86 Installer 15799 MB & jdk-8u321-windows-i586.exe

x64 Installer 171.09 MB |‘E| jdk-8u321-windows-x64.exe



2. THRIxjava

EERERSERO TR E, BHEX, UFavaZEE— A EE
#%E’JE% (BRIABRIZER Program FilespyH (8] 5B Z=4%), LbinZ 3%
D:\Java\jdk-21

ﬁ Java(TM) SE Development Kit 11.0.14 (64-bit) - BiFszitsE x

Java(TM) SE Development Kit 11.0.14 (64-bit), B135% F IRE #1 src.zip. HEH
B MEENE EF 420mp TE. B TR m B EiE s ek .

G 1% Java(TM) SE Development Kit 11.0.14 (64-bit) T8 : i f_l_:[
C:\Program Files\Java\jdk-11.0.14} @E

I I
=0

IVM (JavagERI#) 4ikifi: Spark & Scala RS /Y, ScaIa% FHi=1T7E Java F‘??L)l
Hl (VM) EMEEIES. Ak, Spark BFE IVM K17, Xk AT A% E Spark
Z IR ELE Java,




3. T #Fiwinutils.exe

 Windows binaries for Hadoop versions

o TEHBIE

& cdarlint / winutils = Public

<> Code (O Issues 7 I Pull requests 2

¥ master ~ P 1branch

changdelin add 272

hadoop-2

hadoop-2.7.6/bin

hadoo)

hadooy

hadoop

hadoop-2.8.2/bin

hadoo)

hadoon-2 8 4/bin

https://github.com/cdarlint/winutils

3 Projects 0O Wik

add 261
fixed exe and lib 265-312

add 272

fixed exe and li

fixed exe and lib 265-312

fixed exe and lib 265-3

fixed exe and lib 265-312

fixed exe and lib 265-312

fixed exe and lib 265-312

fixed exe and lib 265-312

fixed exe and lib 265-312

fixed exe and lib 265-312

D 9 commits

6 months ago

3 years ago

6 months ago

years ago

3 years ago

3 years ago

3 vears ano

L\ Notifications Y Fork 1.2k

About

winutils.exe hadoop.dll and hdfs.dll
binaries for hadoop windows

hadoop binaries winutils

0] Readme
Tr Tk stars

® 36 watching
% 1.2k forks
Releases

No releases published
Packages

No packages publishe

ARXEEREAMA, FAHwinutils.exey 55—

hadoop B9 AR A8 X iz

W star 1k



3. T #Fiwinutils.exe

« FAABNNEE—F T AIZEHadoop 3.3, ATIAFK(1FEE hadoop-3.3/bin T
4, BHE FF|spark-3.5.6-bin-hadoop3.3 /bin Y& 12 T~

i =10 FE Edbay HE e s S
« v 1 > MEBRE > DATA (E) > big-data > winutils v « v 4 > tkEsfig > DATA (E) > big-data *> winutils * hadoop-3.2.0 > bin
2022 A st - fenEsE em ) Y i ~
bR =
big-data hadoop-2.8.3 2021/10/22 5:12 STt 2022 = e Es
hadoop hadoop-2.8.4 2021/10/22 5:12 it big-data ] hadoop.dll 2021/10/22 5112
hadoop-2.8.5 2021/10/22 5:12 AR hadoop
o o
@ OneDrive - Persc hadoop-2.9.0 2021/10/22 5:12 s - hadOOp'?Xp coorzese
. hadoop-2.9.1 2021/10/22 5:12 ST @ OneDrive - Persc L) hadoop.lib 2021/10/22 5:12
3 30 % hadoop-2.9.2 2021/10/22 5:12 i ) | | hadoop.pdb 2021/10/22 5:12
8 Aople ih hadoop-3.0.1 2021/10/22 5:12 pdie = AR [ libwinutils.lib 2021/10/22 5:12
pple iPhone 11 - i PR
B s hadoop-3.0.2 2021/10/22 5:12 AR 5 winutils.exe 2021/10/22 5:12
hadoop-3.1.0 2021/10/22 5:12 e . A
- adoop g L. Apple iPhone |1 winutils.pdb 2021/10/22 5:12
= hadoop-3.1.1 2021/10/22 5:12 g =S
S hadoop-3.1.2 = 5:12 Ak B wa
+ 7= § hadoop-3.2.0 1/10/22 5:12 e = BEH
b =% hadoop-3.2.1 2021/10/22 5:12 g =2 =) i
P hadoop-2.2.0 2021/10/22 5:12 STHE s
T . < T
4 Windows (C) hadoop-3.3.0-YARN-8246 2021/10/22 5:12 STisE -
-3.3. 171 511 STHfE
Com [ S =
txt 171 51 TR
- DATA (E) ' W =m
[ READMEmd 2021/10/22 5:12 MD 3zf&
JU—— i Windows (C:)

mATA M

winutils & —/NEHadoopIiEHR{FE AN T E, THEAEWindowsiE{ERE % £, HadoopEE
B ALnuxFIUNIXRZRTTHY, {Bwinutilsi2 it 7 —Fh 7 A Windows 18] KUERE .



3. T #Fiwinutils.exe

[ = | bin - O X
EERSIN e o= [, Py
v 1 > IteEfx > DATA(E:) > big-data » v » % == x I T grEme - [P¥ap [EEE=:m==3
~ Hen m o e couswm e Ees e LU0 gy Qe oS
& EES S = e ORI EHE B EFeS 3 = P
2022 EiR tEnE BlER it omsns O HEEE
big-data . B B8R iz T b
9 hadoop.dIl
« v 1 > lFEE% > DATA (E) > spark-3.1.3-bin-hadoop3.2 > bin v D 2 {EZ="bin"
hadoop ] hadoop.exp
@ OneDrive - Persc 1 hadoop.lib S BEAE — Dy N — Dy
L] hadoop.pdb | =E * w
= e 1 libwinutils.lib ) >
. . ik » L
N EDDGE winutils.exe o 1
L AppleiPhone D winutils.pdb :K ! ~ "% s beeline beeline.cmd docker-image-tool. find-spark-home ﬁnd—spar:;hume.c hadoop.dll
B msm big-dat.
hadoop ] -
=EER
. . @ OneDrive - Persona
e
¥ T e
N EDPEd hadoop.e: hadoop.lib hadoop.pdb libwinutils.lib load-spark-env.cm load-spark-env.sh pyspark
b E,T\ B Apple iPhone
R
C & D D
Sh=:) 0y
L. Windows (C:) E
maTa e ¥ FE
b Ex o
o pyspark.cmd pyspark2.cmd xample run-example.cmd spark-class spark-class.cmd spark-class2.cmd
4. Windows (C:) Y Y L
. DATA (D)
-~ DATA (E)
b Network
sparkR sparkR.cmd sparkR2.cmd spark-shel

spark-sql.cmd spark-sql2.cmd spark-submit

spark-shell.cmd sEark-shEIIZ.cmd sEark-sHI

winutils.exe

spark-submit.cmd spark-submit2.cmd winutils.pdb
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METEHEITEVN EAZE>5REZSRERE ST,
o] A S R AR A\ “environment” B SOK, miol U3
FEN TR,

REREN X
tEe St =R EZHEP EE

BHTAZHEN, RYEAEERESR,
HRE
WEAR, BT, WEER, LRENRE

(e |

AFERE
SESEIEENSEEE
BEE..
RS
SR, ESEISERES
BEMD)..
HEZE(N)..

HaE HYiH RIFB(A)




4 REINT LB

B ST TR R,
DHFHE=NTE, &
54 HADOOP_HOME,
JAVA HOME,
SPARK_HOME, 3433
45U HADOOP, JAVA
SPARKAVEEIZ. (FE
HADOOP Flspark@yE&12
EEE—HHIRENR
spark-3.5.6-bin-
hadoop3.3fiL &,
JAVARIBR IR = TESR
., {RISETERVAVAL K
AIE)

HiEE=s

heyunan BIAFZE()

E:\spark-3.1.3-bin-hadoop3.2
AVA HOME D \Java\jdk-11.0.14
MOL FLUGIN_FATH
OneDrive CihUsers\heyunan\OneDrive
Path ; \Microsoft\WindowsApps;D:\Java...
ﬁARK_HOME E:\spark-3.1.3-bin-hadoop3.2
MP CihUsers\heyunan\AppData\Local\Temp
TMP C\Users\heyunan\AppData\Local\Temp
FTEE(N)... HIE(E)... HP(D)
FEHEE(S)
FE & )
ComSpec C\windows\system32\cmd.exe
CUDA PATH C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\W11.4
CUDA PATH V11 4 CA\Program Files\NVIDIA GPU Computing Toolkit\CUDA\WT1.4
DriverData Ch\Windows\System32\Drivers\DriverData

NUMBER_OF_PROCESSORS
NVCUDASAMPLES_ROOT

NVTOOLSEXT_PATH
OnlineServices

0s

Path

PATHEXT

NVCUDASAMPLES11_4 RO...

16

C:\ProgramData\NVIDIA Corporatiom\CUDA Samples\v11.4
C:\ProgramData\NVIDIA Corporation\CUDA Samples\v11.4
C:\Program Files\NVIDIA Corporation\NvToolsExt\

Online Services

Windows_NT

C:\Program Files (x86)\Common Files\Oracle\Java\javapath;C:\Pr...
.COM;.EXE;.BAT;.CMD;.VBS;.VBE;.JS;.JSE;.WSF,.WSH;. MSC v

FE(W)... =a()... B

o




4 BEINET S

X | RERREE 3 X
heyunan FIFEFZEE(U) TeUTInrTTr e Tt ocal\Microsoft\WindowsApps

= e %JAVA HOME%\bIn
= %SPARK_HOMES%\bin Py
HADOOP_HOME E\spark-2.1.3-bin-hadoop3.2 %HADOOP HOME%\bin
JAVA_HOME D:\Java\jdk-11.0.14 _

1 moz_pLucin paTH RUE(B)...
OpeDrive f'\lW\OneDrivp
Path C:\Users\heyunan\AppData\Local\Microsoft\WindowsApps;D:\.lava.l HHER(D)

E—
SPARK_HOME E:\spark-3.1.3-bin-hadoop3.2
TEMP C\Users\heyunam\AppData\Local\Temp
TMP C:\Users\heyunanm\AppData\Local\Temp &)
’E(0)
BER(T)...
. 2.0
FEHFE(S)

= & ~
ComSpec Chwindows\system32\cmd.exe
CUDA_PATH C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\W11.4
CUDA_PATH V11 4 C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\11.4 -
DriverData C:\Windows\System32\Drivers\DriverData

NUMBER_OF_PROCESSORS 16
NVCUDASAMPLES_ROOT C:\ProgramData\NVIDIA Corporation\CUDA Samplesiv11.4
NVCUDASAMPLEST1_4 RO... C:\ProgramData\MVIDIA Corporatiom\CUDA Samplesiv11.4

NVTOOLSEXT_PATH CaProgram Files\NVIDIA Corporation\NvToolsexty gﬁ Z’Eﬁ” Pat h ” , 9\'_": iﬁ E ;ZI:I —F Et%'/fé %IJ 4 Pat h ”

OnlineServices Online Services
os Windows NT
Path C:\Program Files (x86)\Common Files\Oracle\Java\javapath;C:\Pr.

PATHEXT .COM;.EXE;.BAT,;.CMD;.VBS;.VBE;.JS;.JSE;.WSF;, WSH;.MSC w %JAVA_H O M E %\b i n
FEW)... RE()... (L) %S PARK_H oM E%\bin
%HADOOP_HOME%\bin

= BUGH
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FTFPowerShell (o] IXFEER X HFF 9D B IR {FshiftiB A9 E AT,
BHRIrAE, S8 ZEibAbFTPowerShellld A"AYEIN) |, FF
ZEE O Aspark-shell, EIZEFHEMATHRE:

ble warnings o
will be denied in

g level to
u

ava 11.0.14)




5.8

FTFF http://localhost: 4040/, =B~ THE

Sporiz 2a Jobs Stages Storage Environment Executors

Spark shell applicatiol

Executors
» Show Additional Metrics
Summary
RDD Storage Disk Active Failed Complete Total Task Time (GC Shuffle Shuffle
4 Blocks Memory Used Cores  Tasks Tasks Tasks Tasks Time) Input  Read Write Excluded
Active(1) 0 00B/4344MiB 00B 16 0 0 0 ] 0.0 ms (0.0 ms) 0.0B 0.08B 0.0B 0
Dead(0) 0O 00B/00B 0.0B 0 0 0 0 0 0.0 ms (0.0 ms) 0.0B 008 00B 0
Total(1) 0 00B/4344MiB 00B 16 0 0 0 0 0.0 ms (0.0 ms) 0.08B 00B 00B 0
Executors
Show 20 # entries Search:
Executor RDD Storage Disk Active Failed Complete Total Task Time Shuffle Shuffle Thread
1D 4 Address Status  Blocks Memory Used Cores  Tasks Tasks Tasks Tasks (GC Time) Input  Read Write Dump
driver DESKTOP- Active 0 00B/4344 00B 16 0 0 0 0 0.0 ms (0.0 0.0B 00B 00B Thread
LF5ISLF:53232 MiB ms) Dump

Showing 1to 1 of 1 entries

Previous Next


http://localhost:4040/

6. £ pythonIf i HA {5 FHPySpark

# N Anacondafynavigatord . 1% 3FILH pythonIfiEfJterminals E
#E—pythonIRE (PythonfR KRB X FHFEFT3.7) FITHH
terminal (BB FIHXFTE—PpythonIRFEFFay & Aspark)

N=r. ___ <
IR —EZERIULE FTpythonIA T 175 181 pip i & condaZ %1 pySpark
~ QA\/IGATOR
base (root Q) | Installed ~
BT spark o e (e MName ¥ T Desc
s oo M opens ) srp:t';
* Learning ‘ spark o Open Terminal , o,
e Open with Python
» Open with IPython ’ Ve
ah Y Open with Jupyter Notebook ) A pytl
pickleshare _‘) Tiny '
Anaconda Blog ﬁn %? %g -—.4%& pytho n pip _‘) Pypa
ﬂ:i%,;;‘\ ﬁﬁg El\] Cre ate < prometheus-c lient A
’ @ I! -ﬁ -f’ i prometheus_client _‘) Pythc

Create Clone Import  Backup Remowe



6. £ pythonIf i HA {5 FHPySpark

o FTFFterminalfg, ZZfindsparkfl. i\ pip install findspark

o ZEfindsaprkfy B B9 EI R G AsparkfIN L E, FE¥GEpysparkiZik
S A ZF|pythonIfEH,




6. £ pythonIf i HA {5 FHPySpark

1 Y FHPythonIfIE R L3 Spyder, jupyter notebookZFF & IRIE.
FRAXEFLZIMNER, BESAfindspark® (IWTE) , HERGH
pysparki=iRfg, FLOJ [IM{& ApySparkT !

In [1]: import fin'dspark \% \—J-ﬁndspark'}'jz [J%\’JLEFlsparkE/\]E%
et ) 2, ERGERIEBEZE Afindspark
FA\pyspark.

Outl1]: "E:\\spark-3. 1. 3-bin-hadoop3. 2’

Hello, Spark

In [24]: from pyspark. sql import SparkSession

spark = SparkSession. builder. getOrCreate ()
df = spark. sql ("select “spark’ as hello ”)

4. show O mmmm) Hello, spark:~f3FEF
— +

lhello

e +

|spark
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