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<xml> {“info”:{"id": 123,
<info>

<id>12996</id>
<name>RoomSensor</name>
<date>20170123112255</date>
</info>

<data>
<temperature>27.8</temperature>
<humid>72</humid>

</data>

</xml>

ADGATHHIDDOT N
F—AEHEZN

WINERSEOSAITUNKELTVWE I, XFFT—FTHdZEND,

“name”:”"RoomSensor”,
“date”:20170123112255
g
“data”{“temperature”: 27.8,
“humid”:72
¥
}

T =SB

=R (Bifr) &UIWETOJS ATHRETEFEE A,
MessagePack(d. /(A F+UF—FEETDOFEFRWEE, BHITT,

All Rights Reserved, Copyr

ght€
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HEULD. FIEEDXMLY®, WebB -1 R TK
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MessagePack

-t —DORERNLGT =Y T A=Y FD—D,

- ISONE =Rz ERt, B FUDFEETH D,
- BB T IO ABUIR(CHULTULNG,

MessagePackD¥F#
ST SAXESNET—ADOY A X &
s IJA—=NY FEE  AB
« A RU—=/A403E  o]Fg

JSON & MessagePackDLLiE

JSON a”:null,"b"™:1 :[20],d""30", -+ 35byte
—» MessagePack (CE#T 5& -
84 a2 61 1a2639114a264a2333

cSUTSARX (T—ADBEINL) . TIUTSAX  FFEICER

-+ 16byte

40

MesssagePackDIERZH THEL L D AN
HCIEFRTEBIERATIESDFEEAN., T—F2
Mhe<, B ERTHDIZENEHTT, |
OT7 =% (ENNAFU—-FT—FEFET D] &
WS ZTEZBRATENWTLLIZEL,

40



B ors s B RaERE 52

_n!!\ :Z

IO —HHPAFENDCECELD T, RY NDO—D(IEGESNIEESE,. E/ O
CEERVWET, FIFIE,. AR, BEt. XHREVWINET)IIAL AT,

7)1 ZD 2 DDHEE

-2 T Y —ZFRAUT, ) RBBPRED DRIBOREZUE L.

[OTS RAFAICBAIT B &,
B - Bt > —(C KB ADBEEOIRE
« ANROABEBIRHLERE D518

s Ja—FR)\WD : S AF LA bm@Biza3lT. ErxlCaEafEztEDI A5 AIC
R &, ROESRAFENH D,
<AL TS ORRERR. T/ A ADOEH, BEmER
A S RT OV U RS B (Fow
- 4 ) A AEERIBOREZDEDELEE
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ZZTE oTIEHIFDT/I\A X & (Hfahad
TWEFXLEL D,

[OTICHENWTT /AR &G, BB —ERY D
— Uit B Ieaszi s LEI. AN—b
TAPAN— DAY F(CEHFNDI Y —
ERY NI —DBEKEST /(A XAEUTIRRD
TENTEFT . T/ A R(TF2DDHEREN EK
SNTHD. 1DEFFEBDERES AT AICIER
222U BV EDRF>EIRTLANSDIETR
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ACELSTE F/INAREA>Ty b (B>
J) EPORTv b (TDa—RI\yD) Oms%
HSFRELEADTLL DS,
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IoTH—EX
UTFxEIT>Y—EADCEZIBULETD,

DT I\ A REDT—HDXRS

@F —H IR RAF
IOTH—EX ~
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T—HADEZEEITD TSGNR—ANOHRTF
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T—HDXEE
QT —HDIIBLRTE  LIBH—)(—
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[oTH—EXEF/I\A ANSESNTEET—
SEZELED. BE. oLED. H—EX%Z
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BTy, U—/)\—DFREDFTTFELTYI,
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BEINDIT Y ERAREBLRDFET,

IoTH—EZ20H /(-
JOYhIVFER
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' TIAAN
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T —ADELE
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[oTH—ERD®EIE, 70> hI> R, U8, BROKREL 3D(CHITENET,
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HELEL D,
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¥
l—L
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=R NoSQL 7 —4N~—2 Redis ZF|HL T, EvJ 7T —F#l(CANELLD,

Redis &l

Redis (& 2009 FE(CA U7 DIEATOY5Y—Salvatore Sanfilippo KIC&>TRIRSNIASDIZA>
ABUICEDF—/WU1—8 NoSQL T—HN—X T, IRTE(L Redis Lab HFARFARLROITVET,

ST

XAA-BIDF—)\U1—-A~T . BE—BELNHIEDD, YNAFI—M)7v>1URBRCAL-TH ¥
AA—=CEELFET . (U792 2UTVRVAL—TH5%-TVRIEE)

XA —(FEHDAL—TZFF DN TE, JEREATAL—J (ERZERRLET .

S RATUN IS RN =T 1 IR SA T MITTITVE T,

AVABITT —INEREN 228, EEAH, FiHAHNER, BSAALT —FE—ERFEN
BEZEIEEHATT A AVARTFENET . TAAVIKHHA LT BRICEBIRENEE2ET—FTEKU
F9, k& b(E RDB (CESADKEEEE AOF (Append Only File) (C&L3IY> ROEEEFRTFA
INCESADKEEO VLI NHNNEIRTEET,

T=HZANIIF v ANFEEIEN., BURREDIN1FY, SXTFF YRR, vk, Y-~NEHDTY
M IWSAREEVD B RT — RN T DENTEET,

PRIYIRABE (BHibHEZ1T5E) (CLOTEFHEMNIBIENTEET.

-‘F‘—“%*AYA'IE NAA=WBAL =T IR I ZETOM. AT LAICFERON-ZaHIMFELE
9. DFD, RAENTHERNISXELVEWSERESEOEZHZEDFT,
JUNTA=R DR LIV -2 REDMEE R BRESNZIHERERF,

AT =SEUF A E WS, TONIAE ST (EF)

P U
-Replace REDEPDBIROZAHME . E5TREDEMMIRIEIAREINTLER AL 7TUAIN
Lua DTN TR I ZHENHDFT
-O—JL\WIBEEENZIELEE Ao
EER—EMEHEREINER A
T IUTAHEBE(CZ UL (SFESINE PR ZRHREL TV S Tes, B RIKRTY,
POEZHIR, UE— NEZ(FRIEM RN E, (V> ROUR—AFRIEETT, )



Redis OEARMNRT—H24(3 5 BFETY,
Bl BTN TV SRR il
512 AHNARFTOFT=H()\1FE-T)

STRING & T oY o "Redis” 10 1.2 B¢
SFF, B R EN N B (BUB IR E B] BE

SFHIOEREIAN (42 BEOESR) SR REDE

LIST & . 1,2,3,1
plifEeSEES
—RBRNXFINONEFOZRNILTZ3>
SET 84 EREFERo, DERESTEEMEENEHINT|1,5,2
W3
HASH £ IEFE DR, F—EED) \W>a17-T ) fleld1=1fleld2=199
RETEERLBEDRT
BRR 271,
ZSET & EEN R E D AT NB(CMEANS NI 22@7\]}7};3
(V-NBHESR) X IN—DBZIATADIVE Y

REATT DNERFEFE(C
HE&H




Redis THIFATZ%91Y
SEEEIC L HDWVWTL\RI5A(E Lists. S DIFEI(E Sets, Z Di5E&(d Sorted Sets. H D& (&
Hashes ZZNZNIRIEI IV RICROTVET,

YR E1L]

SET F—EZNICTT BN 1-Z4ETEL T FRRITARINT B\ BLITARHR
BHDZEFEHRID

GET F—%ZIEELT. N1-Z2EUSFT D

DEL F—ZEELT, N)1-ZHIBR IS

INCR F—ZIEELT, BE/\V1-(C 1 ZET

MSET B —LTNTNTHIB/NU1—ZIEEL T FARCARINT DD\
BEICABHNEADIBEEEHITD

MGET B+ -ZIEELT. TNETNOF—(HF2/\W1—%2—ETHIE
EE

LPUSH-RPUSH F—THELL List (UL T, L, BifklCERZENMNT S

LLEN F—TIEELL List DRSZEUSI D

LRANGE F—EA2TYIR% =D (BtE-#8TR) EEISET, F—(Cd9
% List © 2 DDA T VI ABDBRZRZEUS IS

LPOP-RPOP F—TIEEULL List OX&lR, BlRHSENETNERZIRSE .




YR

&II

B3

SADD F—EEFRHIETELT. IBELR Set (CHUTERZENMTD

SREM F—EEBRAFIBTELT, (3 9F3 Set h'SIeELEREZHIBRIT S

SISMEMBER F-EERFIBTELUT, IBEUCERN Set NICFTEI 2NMER TS

SMEMBERS T ¢EERFIETELUTC., Set DEZREZEEITS

SUNION F—tEBRAIETFEURL 2 DL ED Set RS UERTR T, EiE(FEAHIN
Do

2ADD F—&)\J1—, ZA7%IBELTF—(CHIEITBY - NEH Set (C/\U1—EXT
TOI>NEBHINTS

JRANGE F—EA>TVIR% D (BIR-#8Tm) IBEIBETF-(CITBIY-NEF
7 Set D1 >TYIABOEREEIS TS

HSET F—EIJ4— VR NJ1—%IBTEL T, F—(T3%HUIE Hash (CJ1—)LRENU2
—DI>NZENNT D

HGETALL +—TCi8E Lz Hash OBXR L Tk 9,

HMSET F-LEEDOT1—ILR, N)1—-%IBELT. F—(I39 3 Hash (FETELI1—
JILREINU1—-DI > NMZENEILENNTS

HGET F—EJ4—-ILRZIBELT, F—-(x9 3 Hash OJ1—)L RO\ 1—-%BEUS T
%)

HINCRBY F—tIJ— LR, BUEZRIETET DL, F— (x93 Hash OFDI1—)LRIC
X9 2\U1—-(BELEEMEZINE TS

HDEL F—-ETJ4—-ILRZIBTEL T, F—(559 3 Hash DIEELIEI4—ILRE 1

—%ZHIFR IS




N

&2 : Redis D1 AM)

1. 42AN=5-04F7>0-R
https://redis.io/download

rediS commands Clients Documentation Community Download M

Download

Redis uses a standard practice for its versioning: major.minor.patchlevel. An even minor
like 1.2, 2.0, 2.2, 2.4, 2.6, 2.8. Odd minors are used for unstable releases, for example 2.9.x |
unstable versions of what will be Redis 3.0 once stable.

Stable Unstable

Redis 4.0 was released as GA in July  This is where all the development
2017. Contains several big happens. Only for hard-core
improvements: a modules system, hackers. Use only if you need to test
much better replication (PSYNC2), the latest features or performance
improvements to eviction policies, improvements. This is going to be
threaded DEL/FLUSH, mixed the next Redis release in a few
RDB+AOF format, Raspberry Pi months.

<iinnart ac nrimare nlatfarm the

Windows k(3 GitHub U405 msi J7( V2 AFLUET,
Redis-x64-3.0.500-rc1.msi

2. AVAMILOET

1 Redis on Windows Setup - % 1 Redis on Windows Setup -
End-User License Agreement e
Welcome to the Redis on Windows Setup Please read the following license agreement carefully .
. redis
redis "
Copyright © 2006-2015, Salvatore Sanfilippo ~

The Setup Wizard will install Red Wind
m;pfbe,? C\i‘:i\le:\c"t g‘;nﬁni;sofréar“;msem‘Q::Eemp Modifications Copyright © Microsoft Open Technologies, Inc.

Wizard.
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

[T accept the terms in the License Agreementt

Back Cancel Print Back Cancel



1 Redis on Windows Setup - % 1 Redis on Windows Setup — ®
Destination Folder Port Number and Firewall Exception

Click Next to install to the default folder or dick Change to choose another. d A Select whether to add an exception to the Windows Firewall for Redis,
redis

redis

Install Redis on Windows to: Port to run Redis on:

C:¥Redis¥

Change...

[[] add the Redis installation folder to the PATH environment variable. Add an exception to the Windows Firewall.

1 Redis on Windows Setup

Ready to install Redis on Windows

redis

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

Back u" Install Cancel

3. A2AM-ILORERR
path DR

> path ZETUORBEHZFRRUEFT
C:¥develop¥Redis HFRRENNITKILKTT

Redis DR (H—EXNEENLTVBIMERLFELLD, )
>redis-cli Z%£1T.

UFOEICANUTHEUELS
> set sample sample

> get sample "sample"




EE Redis OFBIDONVT, T-HDHEUANEITOWELLS.
@DString B2AORFA A=

BN TLS1EER

512 XA FETOF—F(\1FIt—) "Redis” 10 1.2
STRINGE! [~ o e . )

G B, SR EY N (BB IR E T AL RE
String &

Redis OEME/E (String)

String BUDRE
PLFOLSCAALTHELLD,
>set hello world
>get hello
>del hello
>get hello

63795 set hello world

MBI 1, REENGZMEE(E 0 SNRYET,

HIRESNF-DEAGEU=H . nil=ZEAERS




Q@List BADRIFA A2

IBENTVS153E
L1eT B OEREUZ N (42 BEOESE) 5. KED
- ENEEE 14020
List 24 Eo=El)

Redis OEME/E (List)

List BYDIR/E
>rpush list-key item
>rpush list-key item2

>rpush list-key item
>lrange list-key 0 -1
>lindex list-key 1
>|pop list-key
>lrange list-key 0 -1

1> rpush list-key
1> rpush |ist

1> rpush |ist

FEZEO0 RKEZ-1EETSHE
EVAMERLET,




g |r::u:::|r::- li=st ‘l-ii.i':'!'_':.-"

- lrange list-key 0 -1 VAFDERDN L EREBMYIZLL
=8 YR SHEIBRENET

BRENTLSTRER

SET A —RBAXFHNDIEFORNIL T3> c
- SIS, SELESEEMEENERINTVS |
Y
Set= —&. JERA

Redis OEUE/E (Set)

Set BUDIRIE
>sadd set-key item
>sadd set-key item2
>sadd set-key item3

>sadd set-key item
>smembers set-key
>sismember set-key item4
>sismember set-key item
>srem set-key item2



>srem set-key item2

>smembers set-key

JRAMZEMESNI=EE X 1 RSB

FEHEDOI=HYRNMIEBMENGE ST
BEIE 0 AIRS

. -y - , .

1?§tgggr] .83?9_...- sismember set-key itemd item4 [£757E LA =80 0 PSR

127.0.0.1:6379> sismember set—key item

(integer) 1

127.0.0.1:6379> srem set-key item2

(integer) 1

127.0.0.1:6379> srem set-key item2

(integer) 0 item2 [TFEFELAELV = 0 HRD
. S ~

:?7;1?{2mé’}6379_... smembers set-key ltem2 AYE % TUND S LA RS

)

1
1
2) “item”

@Hash BAORFAA—
BEhTVW31ER

field1=1field2=199 R¢EIEEH

IEFDRV, F—EED/\y> 17T
LAEDRT

HASH 2

Hash &

F—:)\Ww3a1E

I8 : BF




Redis MBE/E (Hash)

Hash YD/

>hset hash-key sub-key1 valuel
>hset hash-key sub-key2 value2
>hset hash-key sub-key1 valuel
>hgetall hash-key

>hdel hash-key sub-key2

>hdel hash-key sub-key2

>hget hash-key sub-key1l

>hget hash-key sub-key?2
>hgetall hash-key

BEROIBERICT7EATESIENS, RDB DITIGAMBIETY

valuel Hash AYEINTE =5
value? 1, TELRWNESIXO0
HiR5

valuel

Hash D2 THEE%
JTIF

Hash AVHIBRTE=1=5 1.
TEHEMH=HEIL 0 RS

HIBRFEAD Hash #1595 &
nil AR5



®Zset BADRFAA—
- BTN TV 3158 a

BR : XJ7 1,

ZSET BY SFEN NSO AT NEISTEARSN TS S KB : 237 2,
(VY-RBHEE) XN =hBZ2a7 \OIVEH ZhE : 237 3

IREXTT DNEFF EF AR

Zset B4

B (ERO7ICLOTEES

A>)\— : ILUHE

A\ — (R

Redis DEUE/E (Zset)

Zset BIDIRE
>zadd zset-key 887 memberl
>zadd zset-key 912 member0
>zadd zset-key 912 member0
>zrange zset-key 0 -1 withscores
>zrangebyscore zset-key 0 900 withscores
>zrange zset-key 0 900 withscores
>zrem zset-key memberl
>zrem zset-key memberl
>zrange zset-key 0 -1 withscores



membe )

112 member(

» zrange zzet-kew 0 -1 withscores

A7 DHEFETERZWMETED

£% | Python JOJ35L05 Redis (C7IEXI 37574

Python H5 Redis ZIE5zsIC(E Redis 751 7> A4 T3VEA VAN T IHRBELNHDET,
A A=V FGE(CT BIz8(C. easy_install Z{EALET,

KLY %R EN
C:¥python27¥python

J\Wr—2 ez_setup.py %y MSIEL, 47>0—-R93

from urllib import urlopen

data = urlopen('http://peak.telecommunity.com/dist/ez_setup.py')
open('ez_setup.py','wb").write(data.read())

KAV BHET

exit()



ez_setup.py ZicE)

c:¥python27¥python ez_setup.py

Redis 754 7> NeA AN
c:¥python27¥python -m easy_install redis

SKATEE




TO095 0 ETLTHELLD,

C:¥Users¥uni0O3>c: ¥python27¥python

Python 2.7.13 (v2.7.13:a06454blafal, Dec 17 2016, 20:53:40) [MSC v.1500 64
bit (AMD64)] on win32

Type "help", "copyright", "credits" or "license" for more information.

YcRedis &1 MR-k
>>> import redis

YrRedis ADIRT> 3> HER
>>> conn = redis.Redis()

YN Ry NUGX(E
>>> conn.set('hello’,'world")
True

YN Ry NUGX(E
>>> conn.get('hello”)
'world’

Python JOJ3AQR THEMRICER TEEFI N, BAFERGHEICTBIHICANIRIA>T
EITLTVET,

al+l
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Spark &l3

Spark (& 2009 FE(CAVTAILZTRKZIN-IL—KD AMPLab (L&D, KIFIET —5IBDI=H D5
BULIE Sy N JA— AEUTRIFENBIIASN. 2014 £E(C Apache Software Foundation (CZ5E&S
nxurc.

Spark (& Hadoop ([CETHRNZBD T(E72K. MapReduce (CEDTHNZFIETT .
Hadoop h'Java EEBTIESN TLADICXFLT Spark (& Java Ok S5ETHS Scala T/ESNT
L\ia-o

Spark D45
1 ABVNE([CLSEER(E
[F =45 Di&iNEPR 1ICBIT BIRIRDILE
Hadoop Distributed File System (HDFS)
Cassandra
OpenStack Swift
Amazon S3

J0Y5AFEICET3EIRIRDLE
-Java
-Python
‘R S5

Ffz. Spark (& Spark SQLI+> DataFlow T SQL S:&%hzx¥9.

Spark & Hadoop ORI HZFRGR
-[Hadoop+Spark IO EIREN THD
(Hadoop KM Yarn #l4H T T Spark ZF|HI3)
-Spark (&7 =D A SHFARELT HDFS (CHBXIELTWLS



Spark D1>AM=)b

1. Java ZAYAM=)U, EITTERLILET,
2. Apache @ Spark B4 Mc7IEALFS
https://spark.apache.org/downloads.html

Download Apache Spark™

1. Choose a Spark release: [2.2.1 (Dec 01 2017) ~|

2. Choose a package type: | Pre-built for Apache Hadoop 2.7 and later |

3. Download Span}: spark-2.2.1-bin-hadoop?2.7 tgz |

4. Verify this release using the 2.2.1 signatures and checksums and project release KEYS.

Note: Starting version 2.0, Spark is built with Scala 2. 11 by default. Scala 2.10 users should download the
Spark source package and build with Scala 2.10 support.

3. BHON->3>0 tgz #9>0- R0,
FCBURVISFRICAERLET .

HTTP

hitp://ftp jaist.ac.jp/pub/apache/spark/spark-2.2.1/spark-2.2.1-hin-hadoop2.7.tgz

http://ftp kddilabs.jpfinfosystems/apache/spark/spark-2.2.1/spark-2.2.1-hin-hadoop2.7.tgz
http://ftp.meisei-u.ac.jp/mirror/apache/dist/spark/spark-2.2.1/spark-2.2.1-hin-hadoop2.7.tgz
hittp://ftp.riken.jp/net/apache/spark/spark-2.2.1/spark-2.2.1-hin-hadoop2.7.tgz
http://ftp.tsukuba.wide.ad.jp/software/apache/spark/spark-2.2.1/spark-2.2.1-bin-hadoop2.7.tgz

http://ftp.yz.yamagata-u.ac.jp/pub/network/apache/spark/spark-2.2.1/spark-2.2.1-hin-hadoop2.7.tgz

4. Windows T Spark #4179 3z%(C. Hadoop DIkIFREZRERER I 2D exe %
EgLEFY,
winutils.exe
https://github.com/steveloughran/winutils/blob/master/hadoop-
2.7.1/bin/winutils.exe

Branch: master~ | winutils / hadoop-2.7.1 / bin / winutils.exe

Esteveloughran add 2.6.4 and 2.7.1 windows binaries 766E

1 contributar

187 KB Download



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

5. A7>0-RUE exe J71 V%, BREOD Spark /\wo—>0 bin O FICALEBLEY .

6. RIEZHOREZITVET,
® PATH: Spark 1>AR=)L5c¥bin ZiEH
® HADOOP_HOME: Spark 1>AN=)L5%

Spark YV RS514 > DilcE)
I R-TOYTMERWT, spark-shell #=17U% 9,
C:¥Users¥XXXX>spark-shell

R 37 O b - spark-shell
rozatt Windows n 10




Of§EERY > T ILI— ROECH)
ReadMe (CEFN2REFEEHNV> MU THELLS. README.md J71)U& Spark 1>AM=)L7¢
LINIDETICHDET .

TEANITAITHWTHET

# Apache Spark +

= o
<« Windows... » spark-2.2.0 5

~ Spark is a fast and general cluster computing system for Big Data. It provides.
~ e high-level &PIs in Scala, Jawa, Python, and R, and an optinized engine thats
ez supports general computation graphs for data analvsis. It also supports as
bin rich set of hizher-level tools including Spark SOL for SGL and DataFrames,+
v WLIib for machine learning, Gramh¥ for graph processing,
—F conf and Gpark Streaming for stream processinz. s
v
Yk data <http://spark.apache.org/s +
examples -
o
Jars ## Online Documentat fon-
= licenses + ) ) ) } }
You can find the latest Spark documentation, including a programming.
pythan zuide, on the [sroject web pagel(http:/fspark.apache.orz/docunentat fon.html) .+
R This README file only contains basic setup instructions.s
+
sbin #H Building Spark.
+
yam Spark iz built using [Apache Maven]ihttp://maven.apache.org/) .+
| LICENSE To huild &park and its example programs, run:+
| NOTICE build/men -Dsk ipTests clean package
) & README.md + L .
-F {¥ou do nol need to do this if you downloaded a pre-huilt package.)s
S | RELEASE .

You can huild Spark using more than one thread by using the -T option with Maven, see ["Parallel builds in Mav
Wore detailed documentation is available from the project site, at+
["Building Spark™] (htip://spark.apache.org/docs/latest /building-spark.himl ).+

+
For general development tips, including info on developing Spark using an IDE, see ["Useful Developer Tools™1{
L

N RIAINMBU T2 AL THFELELD,
val lines = sc.textFile("C:/spark-2.2.0/README.md")

scala> val lines = sc.textFile("C:/spark-2.2.0/README . md ™)
lines: orz.apache. spark. rdd.ROD[String] = C:/spark-2.2 .0/README.md MapPartitionsROD[3] at textFile at <console>:24

1 OY>RE® val (X RDD E5%2%&UF Y, textFile XYwRT README.md J71 )% 5wd+AH .
lines £L\5&FIOD RDD Z2E=SULFY,

lines.count()

scala> |ines.count ()
res0: Long = 103

lines.first()

scalay lines.first()
resl: String = # fpache Spark

Count BAERTITE %, first BETRIDITZHUSL TVET,



RDD &l

RDD(Resilient Distributed Dataset) (& Spark OEERT—HDUIREATY, CNd. I3RS
PARTAINEENEZRODENESTI . RDD (&, YARN V5 25DEFOYNIE ) — ROAEY L5
), DEENTHRERIBERAT D1 hOEFNTY,

spank
RDD "RDD
« Troo Tmeo| oo %
= -t e * -
> ROD — - f
; “ i | Jaoin F
Map* GroupBy

ROD| 33038 87, fBEICD 7L A AT HI T RiBLE

RDD Z{ERk 33 755%1d 3 DHDET
- BFEOT-IESZMINELET . TN TIC Spark RICTFIEL. G TIRIETE2IRRE
THNILEIEETT,
s TAYNESEBUTRDD 2/ERkULEY . DT -5t HDFS, Cassandra. HBase
BED Hadoop THR—MNTVWBIRTDOAN —SY-ZANSEUETEET,
- BiF0 RDD #ZHAL THULL RDD %/ERL T RDD Z/ERELEY o

QfERY>TILI— ROEES)

RDD ZAILZUL T, AR=ZAXIDICL. #N%Z word £LVS(F—,1 [E])ELVD Map (CHEHRL.
reduceByKey XVyRTRIUF—DHIREEZESTUTHELLD

val wordCounts = lines.flatMap(line => line.split(" ")).map(word =>
(word,1)).reduceByKey((a,b) =>a +b)

scalar val wordCounts = lines.flatMap(line => lire.split (" ")).map(word => (word,1)). reduceBykev(la,b) => a + b )
wordCounts: orz.apache.spark. rdd. RODL(String, Int)] = ShuffledRDD[9] at reduceBwKev at <console>:26

&R 7% collect XVYRTEGLTHFT



wordCounts.collect()

scala® wordCounts. coIIect() .
resh: Arrav[(String, Int)] = Arravi(packaze, 1), (this,1), (Yersion”](http://spark. apache. ora/docs/ | atest /buj | ding-spark. html #sp
ecifvinz-the-hadooo—version), 1), (Because,l Python,2), (pagellhtte://spark. apache.ore/documentat ion.htm| )., 1), (cluster.,]
its, 1), ([run 13, (zeneral,3), (have, 0, (pre built, 1), (YARM,, 1), (locallv,2), (chansed, 1), (locally., 1), (sc.paralleliza(]
13, Tonly, 17, (several 1), (This,2), (baS|c 1, (Conflguratlon 13, Uearning, .13, (documentat om0, (first, 1), terach,1), (Hiv
&8, Cinfo, 1), ([ Seecifving,1), O yarn 13, ilparans] g 1, ([project, 1), (prefer,1), [SparkPi,2), (<http://spark.apache.orz/
313, (enzine, 1), (version, 1), (Tile,1), [documentation,,1), (MESTERT). (axample, 3, (["Parallel,13, (are, 1), (oarans, 1), (sca
la>, 1), (DataFrames,,1), provides,..._

Lines ® RDD h'5. 5® RDD Z&4R4L CHIFBLTWE T,

README.md lines(RDD) wordCount(RDD) R DS

QERY> T I— ROKEE)

Scala EVOEEFEEZSVITZIRZRL. f&RE2FRRUTHELLD,
val filterdLines = lines.filter(line => line.contains("Scala"))

scalay wval filterdlines = lines.filter(line =¥ |ine.contains{ Scala™))
filterdlines: orz.apache.spark. rdd.RO0[String] = MacPartitionsROD[10] at filter at <console>:26

HEeR"NUET
filterdLines.count()

sralar filterdlines. count ()
resh: Long = 3

filterdLines.first()

scalay filterdlimes.first()
res?: String = high-level APls in Scala, Java, Python, and R, and an optimized engzire that

filterdLines.collect()

scala> filterdlines.col lect()
res8: Arrav[String] = Arrayihigh-level AFls in Scala, Java, Python, and R, and an optimized engire that, ## Interactive
hell, The easiest way to start using Spark is through the Scala shell:)



Spark OPIEPEIF (D—h—)—ReIIEF1—45-)

Spark 7 U4sr—23>(3[ Driver Program /(C&>TRARDUIBEFIFILE T . CNETO RDD 4Rk
PEBEOYUREZ SEIRUIZEON RSANTOISATY . RSANTOT S AEEBRCOBLIEZEITT S
[Worker Node (7—#—/—R) | E®[Executer (IJ€+1-4-) 12BEBLTHD. IVEFa
—A-NJ0J 5 LB ZETUET,

FS 00 S0




Spark ODAEBEIF (SparkContext)

SEIOEZTE IXRIAOMBO0-NINY 1 BTUIEZITOTVEITH V5 AFRIBTEITLUR
BEE BAURSANTOISLTEREDT—H— /- RCOEEN TETINET,
PEEITEEIR I B/28(C. SparkContext NEERSNTWEY, SparkContext A7 17 MNEEN
TNOYIINEIET S Spark NiEfL. EITUFET,

SEFBLTVWRA >93974T STV TE. E2BIEFIC SparkContext MEEEIENTLETD,

sC EANUTEITUTHELLD,

scalar sc
resd: org.apache.spark.SparkContext = arz.apache.spark. SparkContext@30242%

SparkContext MFIE I DENTEIR TEET,

Sc.master TYRAY URL ZFANRBE local[* |MMEESNTHD., O—-HILE—RTHIZENDINDET,

scalad sc.master
res10: String = local[¥]



RDD QOEXRLEEE

RDD (Resilient Distributed Dataset)

RDD (31Z1—97WRT—AEZROZEILISI>TT,

12197 EE —EBERUATS 1 NIZOBIRREZZ ZSNRV\BZEKRUET . 7 BLIED
Izéh. ECHDT—H—THEZZE R RS . BIROT—N—(CRENH 3L 78 T 3T DHEIFITT .

RDD (@/\=F12a>EMFENBEAICHEIEN. Spark 5 AIDEED.)— D EIEN TEESN
F9. N=T42aVBAI TR TON S, KEDT —FTHIEED.) - RTHBL TR TEET,

7 —h- D —f— D —f—

a»
. B

RDD QEARLEEE

RDD (Resilient Distributed Dataset)
RDD (3431 —-9JIW BT —HEZHRTI, T—INZE(F RDD H5Hifci RDD O/EREZNIRIET
MIBEERITUET,

ENT =4

Rith = =5




RDD DO#{F

RDD %[ #ARIC IVER S D75 EIEREDIT 2 FEEEHDFE T,
@ FTFEARTFANADRT —AR-ZREONEBT -V —-ZANST —H%0—-RI355E
T4V DI

val lines = sc.textFile("C:/spark-2.2.0/README.md")
(Z&]Hive Ofl : I>F7FAMERKU. sql XYYRT SQL 7IVZERITUET .

val hiveContext = new org.apache.spark.sql.hive.HiveContext(sc)
hiveContext.sqgl("show tables").collect.foreach(printin)

BUF (& Zeppelin Notebook ETHEITIERTT

“spark
hiveContext.sqgl ("show tables") .collect.foreach(println)

[avg_mileage_user001, false]
[drivermileage_user001, false]
[geolocation, false]
[geolocation_user001l, false]
[health table, false]
[truck_mileage user001, false]
[trucks_user00l, false]

@ Driver Program T Array REDTOY S SENMAES 2 EEOILIS A
MAER T . ILJ23> 05 RDD Z/ER T XYW RELT SparkContext @ parallelize X
Yy RE(ERLET,

val nums = sc.parallelize(Array(3,5,3,2,1))

scalay wal nums = sc.parallelize(Arrav(3,5,3,2,1))
aums: org.apache.spark. rdd. ROD[Int] = Paral lelCol lect ionRODL11] at paral lelize at <consoler:24

nums (CEeH)ZER L TIBZARNAUIREETT .
parallelize M58 2 51X TId. EON—FT1>3>TIERR T DN ZEARNICIEES
BIEETEFT, O-NOZEF. CPU OI7ETRDFT
val numsPar2 = sc.parallelize(Array(3,5,3,2,1),2)



RDD OiE(IC(F, 22 (Transformation) &7%233> (Action) @ 2 F&FEHNHDFT,
Z : RDD (CALRZANZ TEFRLLY RDD ZERKL CUKIRSE. map 12 filter BE, —%HY
BRI0Y3Z ) EECHBIIZAL I NADIREOSLSIRED T,

F923> : D-h—TOIIBFERZFESD EIFT, Scala TD Array BREBREDOILI23(ZEH
L0, HDFS 1> AmazonS3 BREDIMIBA N — SICEERIFLIDT BiRME.

vyl
TAVI—DEICT—D—NTTEHET DIRIFL. EEHRIEDLICT -2 EHR
FNEBSRVMEENHDE T, TDHE(F Spark ATZvwI)L (Shuffle) £LD
HEENBIE, BRIN-T12aV((EFNIRA—F-DERZRA—D/N-F123
ICEEDHDIIRZITNET

SPYINOAA—S Spark BRITHEFT A, THIIBLETZ TAROS Py
PRYNI-IRBENFET SBAEHBIET ., TS ENI THSEEETS
REDBRENLETT.

RDD <oy, | RDD




RDD Di#{F (EIEFFil)
SBIESTAN - - - R T DR BNEU S ETEETHEL AL RS R,

BANICETI23aVNRITEINBF T BHREEEHFLHTTONZEO0. FTH
AIEBITONFE A,
TO2AVPRITENIRERT RDD OFHEH(CeEOT, FEHTUEENFT

Spark i'XEY_LICREBOT —HZREBEH THBH FERT —FEXEUUR
FEUIED, RERIBZITORD T 2L Z O T 2L EEBRERTI . A (CHE
TRALIR(C)Y — R E RS E B DILHEAHEBDET .

RDD DY (C(34038 DAG ( Directed acyclic graph : BEIEEER)ST) #EELFT.

DAG BFEIRLBVEEDHZBHRMET, #mhS#2E T —RE TIRRNEEIETEF
ER s

DAG DA A— MEXHIMNEEIZESEL



RDD Di#{F (k#{t)

Kt —EAEREN/z RDD Z2BFIAI35SCEET — YDA BEL P BANEE
3 2728h. RDD ZBRREY (KB T 2ENBIEET I
KFALTDITEXEUDAM. T AVERIRETEE, LIV -3 324810

SNPIAXTTEDEELTEET .
>vyJ)VEID RDD (FEEEARN(CO— DL I )UK EENE T,

FO4ZLIZIZTS

e ol
AAT-4 RDD = RDD AN RDD =
# 72 P Gt i Bap
g iy 2 RDD
EREICIZEEITINET #
=n pan
AANT-A RDD g RDD AFRET 2l & THNIBED EEELQET
CENTEET,
arn
AHT -4 RDD et RDD
h i

RDD D#{F (RDD & DAG DEIR)

Spark Tl& RDD AD7J7 3 HETaN3L . swIBEITS70ELTRDD O DAG (BE3E
1BI=Y57) "IERRLET . RIC Spark (& DAG & oICHIBHIREIT S5 A BELFT .
J—RELBENMREETZS I EERICUTEROAT—SICHEILET . SryIILARELRLL
BRI DDRT—STIN-ETUET,

IIW—ETENIEAT— 5, RDD OF —FBLEE/N—T 123U CE DV THEEREIN 2IBEEIHY
AICIRDE T,
E47S5>% toDebugString XUy RTHESRLF T,

wordCounts.toDebugString
FERERITIDEU T OLICERREINET

scalay wor dCounts.talebugString

resll: String =

(2) ShuffledRODDLE] at reduceBwkey at <consoler:?6 [

+-(2) MarPartitionsRDD(5] at map at <consoler:26 []
MapPart itionsROOL4] at flatMap at <consoler:26 []
C:/spark-2.2 . 0/README. md MapPartitionsROD[3] at textFile at <consoler:24 []
C:/spark-2.2 . 0/README. md HadoopRDOLZ2] at textFile at <consolex:24 []

BUA>T Y M E—DORT-ITY 127 MEDDERT-INENDEEZ
BEKRUET,



BARDZE#R

map
map XYy (&, RDD OB EZR(CHU TEIETESIENIREEZERAL. $1UL) RDD ZiRA]
LUET, UL RDD OERE(L;TD RDD OEDEE—THAINE>IHDEB A FERIBE
BEFIPRURMIRDE T, BEZED RDD h'5. XFHRD RDD Z4ERU THELLD.

val address = sc.parallelize(Array("Tokyo","saitama","kanagawa","chiba"))
address.map(address => address.length).collect()

scalay val address = sc.paral lelize(Array("Tokvo™, "saitama”, "kanazawa ™, “chiba™))
address: orz.apache. spark. rdd.ROO[String] = ParallelCol lect ionROD[168] at parallelize at <console>:24

=calay address.mapladdress = address. length) . collect ()

resZ1: ArravlInt] = Arravi®, 7, 8, 5)

flatMap
FERIEZVARNTERL, T2y MNMRRETIRULE T,

val lines = sc.parallelize(Array("Apple is red", "PineApple is yellow"))
lines.flatMap(line => line.split(" ")).collect()

scalay val lines = sc.parallelize(frray("ferle is red”, "Pirebeele_is vel low™))
Ilines: org.apache.spark. rdd.ROD[String] = ParallelCol lect iorRODL21] at parallelize at <console>:24

scalar lines.flatMap(line => line.split(” ")) .callect ()
res??: ArravlStringl = Arrav(feple, is, red, Pirebeple, is, vellow)



filter
filter XYYR(E. RDD & EZRZI(INAIAIU. ZAHCERULESRZHUL RDD ¢LT
RENLE T, 5443 Boolean BUziRETIZEA21EUT filter XYy RODZ|EUTELE T .
IROBITIISEEEOXFN T DB ZMEUET
val address = sc.parallelize(Array("Tokyo", "saitama", "kanagawa", "chiba"))
address.filter(address => address.startsWith("T")).collect()

scala> val address = sc.parallelize(Array("Tokvo”, "saitama”, “kanagawa”, “chiba™))
address: org.apache.spark. rdd.RDD[String] = ParallelCol lectionRDDL23] at parallelize at <console>:24

scalar address.filter(address = address.startsWithi 7)) . cal lect ()
~ec?4: Arrav[String] = Arrav(Tokvo)

distinct
distinct XV RFBZOEEZRIN I RDD iRUE T . T—INMEE U — RTEZSES
(FSPIIDREELET,

non n.n

val address = sc.parallelize(Array("Tokyo", "saitama", "saitama", "Tokyo"))

address.distinct().collect()

cala> val address = sc.paral lelize(Array("Tokyo", "saitama’, “saitama”, "Tokyo"]]
address: org.apache.spark. rdd.ROD[String] = ParallelCol lect iorROO[25] at paral lelize at <console>:24

kcalay address.distinct ().collect ()
res?h: Arrav[String] = Arrav(saitama, Tokwvo)

Zip
zip XY R(&, RDD Z312cED. ENETNDOEZRDRY RDD Z/ERMULET .

mun

val address1 = sc.parallelize(Array("Tokyo","saitama","kanagawa","chiba"))
val address2 = sc.parallelize(Array("&R", "t5E", "#H/I|", "FE"))
address1.zip(address2).collect()

scalay wal addressl = sc.parallelizelbfrray( Tokwo™, "saitama”, "kanagawa™, ‘chiba”)
addressl: ors.apache.spark. rdd. ROD[Strire] = ParallelCol lect ionRDD[29] at para||e||ze at <comsoler:?4

scalay val address? = sc.parallelize(brrav( "SR, eI, TFET)
address?: orz.apache.spark. rdd. ROD[String] = Paral|e|Co|ﬁect|onRDDESU] at parallelize at <console>:24

scala> address].zipladdress?).col lect ()

res?6: Arrav[(Strire, String)] = Arrav((Tokve, ), (saitama.f5E), (kanasawa, {85511, (chiba, 7))



union
union (FEZDENFEU RDD ZHEEULET . EEOHIFRY. N—F12 3> DMEREFT
nNFEEA.
val address1 = sc.parallelize(Array("Tokyo","saitama","kanagawa","chiba"))
val address2 = sc.parallelize(Array("&R", "HE", "@/", "FE"))
address1.union(address2).collect()

scalar address].unionladdressZ).col lect () i
res??: Arrav[String] = Arrav(Tokvo, saitama, kanazawa, chiba, &, HE, #8E|, F&E)

collect
collect XYy R(E RDD OETHEZRERSAN\TOIIAIC Array BETIRUETS ., £TD/\—
T423>0 RDD ZR9fz6h, EITICTEFRENMNETT,

address.collect()

foreach
foreach XYY REBR BRI TSI B ZERALET . ENEEHDFEFR Ao
val address = sc.parallelize(Array("Tokyo","saitama","kanagawa","chiba"))
address.foreach(printin)

=calay address.foreachiprint In)
=aitama
=z itama

Talwa
Takwo

count
count XVYR(E RDD OEZRFZERLET,
val address = sc.parallelize(Array("Tokyo","saitama","kanagawa","chiba"))
address.count()

scalar address. count ()
res?9: Long = 4



top , takeOrdered

top XV REIEREHMENMKZVIBICEIEDRIHEZRUVET (DFDEFIE) .
takeOrdered (IFRIETEZELFET,

val nums = sc.parallelize(Array(3,2,4,3,2,1))

nums.top(3)
nums.takeOrdered(3)

scalay val nuns = sc.paral lelize(Arrav(3,7,4,3,2,1))

nums: arg.arache. spark. rdd. RODCInt] = FarallelCol lect ionRDOC36] at parallelize at <consoler:24

scalay nums.top(3)

resd(: Arrav[Int] = Arrav(4, 3, 3)

scalay nums. takeOrdered(3)

resd3: ArravlInt] = Arrav(],

reduce

2, 2)

reduce (¥ RDD OEZRZEHILFT . EEFIDTTIEFIAVY ROSIZCEERZRELFT .

HIEOEFTOBNERUEFT . N=FT123a2(F 2 (5

LTLWET,

val nums = sc.parallelize(Array(3,2,4,3,2,1),2)

nums.reduce((x,y)=>x+Y)

scalar val nums = sc. paral|e||zelﬂrrayLd,Z,4,3, L11,3)

MUMS: Org. apache spark. rdd.RODLInt ] = ParallelCol lect ionROD[39] at parallelize at <console>:24

scalar nums. reduce( (x, v =>x+y)
resdb: Int = 15

Ji—T gl

(3+2)+4=9

H—Tqiegs

(3+2) +1=6

9+6=15
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